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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MpPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (enepaibHON padoyei IporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dusukay.

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOXKEHHM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl, MPEICTAaBICHHBIX B
®I'OC 00O, a Takxke ¢ yueToM (eaepaibHON padoyei IporpaMMbl BOCIIUTAHUS U
KOHIICMIIMHU MIpenoaBaHus yueOHoro npeamera « Dusukay.

ConmepxaHue mporpaMMmbl MO (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON T'paMOTHOCTH OOYYAIOMIMXCSA W OpraHU3alhi0 H3yYeHUS
¢u3MKn Ha NEATEIHHOCTHOW OCHOBEe. B mporpamMme mo (u3HMKe YYUTBHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAyYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIIET0 00pa3oBaHuUs.

[Iporpamma no (usuke ycraHaBIMBaeT pacupeereHrue yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), MpejjiaraeT IpUMEpHYIO MOCIe0BATEIbHOCTD
U3yYEHUs T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COAEPKAHUSA U
y4eTe BO3PACTHBIX 0COOCHHOCTEN 00yJaroIIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOILH YYUTENIO B CO3[JaHUU paboveil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka SBIIETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB U
SBIICHUW, W3Y4YaeMbIX XUMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3NUYECKOU
reorpa¢ueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY  MHpa,
IpEeNoCTaBIsieT HauboJee sCHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0Opa3oBaHMsl COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIJICHHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBIICHUSI,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,;



HHTCPIPCTUPOBATL AAHHBIC M HCIOJb30BATH HAYYHBIC JOKA34TCIILCTBA
IJIA TIOJIYYCHHA BBIBOIOBY.

Ilenn wu3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHus
omnpeneneHbl B KOHLENIMM IpenojaaBaHus yudeOHoro mnpeamera «®Dusuka» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoir @expepauuu, peannu3yrOMIHUX
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMEBI.

[enn n3ydenust PU3NKM:

npuoOpeTeHre HHTepeca U CTPEMJICHUS OOydYalolmuxcsi K HayqYHOMY
W3YYEHUIO TPUPOJbI, PA3BUTUE HX HHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CITOCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIE MTO3HaHus U (popMupoBaHue
HCCIIEA0BATEIILCKOTO OTHOIEHUS K OKPYKAIOILIUM SIBJICHUSM;
dbopMHpOBaHWE HAYYHOIO MHPOBO33PEHUSI KaK pe3yjbTaTa HU3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;
dbopMupoBaHUE MPEACTABICHUN O PoJiM (PUUKU JUISI PAa3BUTHUSL APYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oynymieit
npo¢eCCUOHATILHON JIEATEIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOJATOTOBKA K
JajabHelIeMy 00y4eHHIO B 9TOM HalpaBJICHUU.

JlocTrKeHHME 3TUX IIeJield MpOorpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o01ero 06pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICTYIOININX 3a/1a4:

npuoOpeTeHne 3HaHWK O JOUCKPETHOM CTPOCHHMU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX

NPUOOPETCHNE YMEHUHN OIMUCHIBATh M OOBACHATH (DU3UYECKUE SIBJICHUS C
WCIIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEHICHUS MPOCTEMIINX paCUYETHBIX 3a1ady ¢
UCTIOJb30BaHUEM bu3HIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUECHTHPOBAHHBIX 3a/1a4;

pa3BHUTHE yMEHUHN HAOIIOATh MPUPOTHBIC SIBJICHUS W BHITIOIHATH OTBITHI,
nabopaTopHble pabOTBl M OKCHEPUMEHTAIbHBIC HUCCICNOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB pabOTHl ¢ MH(pOpMaIel (pU3NIECKOro COACpKAHUS,
BKJIFOYasi MH(POPMAITHIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepamu MpoPeCcCUOHAIBHON JIEATETbHOCTH, CBA3aHHBIMU
C (U3MKOW, W COBPEMCHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.



OO6miee Yrciio YacoB, PEKOMEHOBAHHBIX JIJISl U3ydeHUs QU3NKUA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henemno), B 8 kiacce — 68
gacoB (2 yaca B Hegemwo), B 9 kmacce — 102 wyaca (3 waca B Hememo).

[Tpennaraemsiii B mporpaMmMe 1o (usmuke mnepeueHs J1abopaTopHbIX padoT u
OTIBITOB SIBJISICTCSI PEKOMEH/IaTEIbHBIM, YUUTEb JIEJIaeT BHIOOp MpHU MPOBEIECHUU
7ab0paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIWBHUIYAIbHBIX OCOOCHHOCTEMH
oOyyJaronuxcsi, Cnucka SKCIEPUMEHTANbHBIX 3aJaHuil, MpeIaraeMblx B pamMKax
OCHOBHOT'0 F'OCYJIJapPCTBEHHOT'0 IK3aMeHa Mo (PU3HUKe.



COJEPXXAHME OBYUYEHUA

7 KUIIACC
Dusuka 1 €€ poJib B MO3HAHUU OKPY/KAKOIIEro M1pa.

dusnka — Hayka o mnpupone. fABneHus npupoibl. PU3HMYECKHUE SBICHUA:
MEXaHUYECKUE, TEILUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanyeckux BeluyuH. Duznyeckue
npubopsl. [lorpemHocts n3mepennit MexryHapoHasi CUCTEMa €AMHMII.

Kak ¢wusuka u jApyrue ecTecTBEHHblIE HAyKdM H3Y4aloT M[PUPOLY.
EcTecTBeHHOHAYUYHBIIT METOJl TO3HAHWA: HAOJIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKEHHUE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OObSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOIeTe

emoncmpayuu.

1. MexaHuueckne, TEIUIOBBIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBbIC

SIBJICHUS.

2. ®usnueckue MpUOOPHI U MPOLEypa MPIMBIX U3MEPEHUI aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomosl u onvimol.

1. OmpenenieHHe LEHBI AEJEHUS IIKAJIbl U3MEPUTEIBHOTIO PUOOpa.

2. M3mepeHue pacCTOSHUM.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPIOTO TeEa.

4. OnpeneneHue pa3MepoB MaJIbIX TEN.

5. M3mepenune temmeparypsl NpH MOMOIIHA JKHIKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEPaTyphl.

6. IIpoBenenue uccienoBaHus IO MPOBEPKE TMIIOTE3Bl: JAAIBHOCTH IOJETA
HIapvKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OO0JIbllle, 4eM OOJbIle BhICOTA
ycKa.

IlepBoHayaIbLHbIE CBEACHUS O CTPOCHHH BeLeCTBA.

CtpoeHue BellecTBA: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenne yactuy BemecTBa. CBsA3b CKOPOCTH JBWKEHHS YacCTHI[ C
Temriepatypoil. bpoyHoBckoe aBmxenue, nud@ysus. BzaumoneiicTBue yacTull
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE I'a30B, KUJIKOCTEH M TBEPIBIX
(kpucTamiM4eckux) Teda. B3anMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmronenue 6pOyHOBCKOTO JBHKCHHUS.

2. Habmonenue nuddysun.



3. HaGmionenue  siBIeHUN,  OOBSCHSIOUIMXCS  MPUTSDKCHUEM — WIIU
OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMeTpa aromMa METOAOM DsOB (C  HCIOJIb30BAaHUEM

doTorpaduii).

2. OnbITHI 110 HAOIIOICHUIO TEIIJIOBOTO PACHIUPEHUS Fa30B.

3. OmnbITh 10 OOHAPYKEHUIO ICUCTBUS CHIJI MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

JIBMKeHHMe U B3aUMOJAeliCTBHE TeJl.
Mexanuueckoe JnBHKeHHE. PaBHOMepHOE W HEpaBHOMEPHOE JBI)KCHHE.
Ckopoctb. CpeliHsisl CKOPOCTh IPU HEPABHOMEPHOM ABHMKEHUH. Pacuer mytu u
BPEMEHHU JIBUKEHUS.
SIBnenue wuHepIMU. 3aKOH MHEpUMH. B3anmonaeiicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH [JBWKEHUs Teld. Macca Kak Mepa HHEPTHOCTH Teda.
[InoTHOCTH BemecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULE
o0beMa BelecTBa.
Cuiia Kak XapakTepucTUuKa B3aumojaeicTBus Tena. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHne CHIlbl C MOMOILIBIO THUHAMOMETpA. SIBIEHHE TATOTEHUS U CUJja
TskecTH. Chlla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CroxkeHune
CWJI, HAPABJIEHHBIX O OJHOW IpsMoM. PaBHonelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEeHHS U TpeHUE NMOKosA. TpeHre B MPpUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHme MexaHMUeCKOro JIBUXKEHUS TeNa.
2. N3mepeHne cKOpOCTH MPAMOIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus MHEPLUU.
4. HabnroneHue u3MEeHEeHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHeHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CroxxeHue cui, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmpepeneHre CpeIHEN CKOPOCTH CKONBKEHHS OpycKka WU IIapuKa IIo
HAKIIOHHOM TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, JEMOHCTPHUPYIOIIKME 3aBUCUMOCTh pacTsLKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnOBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

JJaBienue TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHMS JaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHHUs raza OoT oObema, TemrepaTypsl. [lepemaua naBienus
TBEPJBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [ImeBMaruueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocratruueckuit
napanokc. Coob1aromuecs cocyabl. ['uipaBinueckue MeXaHU3Mbl.

AtMocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHbI CcyliecTBOBaHUS
BO3yIIHONW 000youku 3emau. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAaBJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t U13MepeHust aTMOCHEPHOTO JIABJICHUS.

JlericTBuE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HHUX TEJIO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaronuecs CoCybl.

['mapaBiuyueckuit mpecc.

[IposiBnenue nercTBrst aTMOC()EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHOW YacTU
T€Ja ¥ IIOTHOCTH JKUJIKOCTH.
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PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAaHMS TEJN: IUIABAHUE WIIA MOTPYKEHUE TEJN B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHOM B
YKAJIKOCTh YaCTH Tea.

2. OnpenerneHre  BBITAJIKUBAIOIIEH CWIIbL, JEHCTBYIOIIEH HaA  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHUIIbI, JICUCTBYIONIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIBI,
JNEHUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOTpPYXEHHOW B
YKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKU U
OmpelelIeHuE €€ rpy30n0AbEMHOCTH.

Pa6oTa u MOIIHOCTH. JHEPIHsl.

Mexannueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HaKJIOHHAas IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. lIpumeHeHwe mpaBuUiia paBHOBECHUS pbluara K OJIOKY.



«3osi0TOE TpaBWIIO» MexaHUKH. KoadpduumeHt nose3Horo aecTBus (naiee —
KIIJ]) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHeTmyeckas UM NOTEHUMAIbHAS DHEPTHUS.
[IpeBpaleHne 0THOrO BHJIa MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompepaenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HW3mepenue KII/] HakKIOHHOM IITOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPIHH.
8 KVIACC

TenuoBbie siBJICHHS.

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU.
CmauuBaHWE U KaWJUISIPHBIE SIBJICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS
yactull. BuyTtpeHnnsst sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPTUu:
Temionepeaaya u COBEpIIECHUE paboTHI. Buner TEIUIoNEepeAaUn:
TEIIONPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBecHME. YpaBHEHUE TemioBoro OanaHca. [lmaBnenwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kumenwe. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOoc(hepHOTo
JTABJICHHUSL.

BrnaxxHocTh BO31yXa.

OHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPaHUsL.

[Tpuniuner padotel TerioBbix aurarenedt KIIJ[ temmoBoro nsurarens.
TennoBple ABUTATENM U 3aIATA OKPYKAOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JBHKCHHUS.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaGmonenre ssBjeHnid cMauMBaHUs ¥ KaITWLISIPHBIX SIBJICHUH.
HaGmro1enre TerioBoro pacmpeHus Tel.

M3meHeHne naBjeHUs rasa Mpu W3MEHEHUM 00bEMa U HarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunpl Teronepenaym.

OxJtaxJIeHUe TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiieHH paboThl BHEIIHUMH CUJIaMHU.
CpaBHEHME TEINTIOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocTosTHCTBA TeMIIepaTyphl IPH TUTABICHHUH.
Moenu TEeIIOBBIX ABUTaTEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OMNBITHI O BHIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnpITel 110 HAOJIIOACHUIO TEIJIOBOT'O PACIIMPEHHUS Ta30B, JKHIAKOCTEH H
TBEPABIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJTIOHE HIIPUILA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €r0
00b€Ma 1 HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Teja B Ppe3ysibTaTe
TEeIIoNnepe a4y U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueii BOJIBI.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEThIM METAUTUYECKUM LIUIIUH]IPOM.

OmnpeneneHue yaelbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHUsl.

OnpenesnieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

JIEeKTPUYeCKHe 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. J[Ba poaa 3iekTpuueckux 3apsgoB. BzaumopeiicTBue
3apsUKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJECHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPIIO3HUILINH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA JJICKTPUUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AWDJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsi/ia.

DJIEKTPUUECKUM TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M CcTOYHUKM TOCTOSSHHOTO TOKa. JIeHWCTBUS DSJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna Toka.  DIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBIEHNE MPOBOJHUKA. Y AEIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [lociemoBarenbHOE W MAPAIIIENBHOE  COEAMHEHUE
MIPOBOTHUKOB.

PaGota ® MOIIHOCTH dIEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenna.
DeKTpUYecKre ey U MOTPEOUTENH IEKTPUIECKON sHeprun B ObIiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMomeHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HU Ha 3eMIle.
OmbeiT  Opcrega. MarauTHoe 1oje  3JeKTpudeckoro Toka. Ilpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|elicTBME MArHUTHOIO MOJI HA POBOJIHUK C TOKOM.
DJIEKTPOJABUTATENL TOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue sanekrpomMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTUHU.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DJIeKTpU3aLus TEIL.
JIBa poJia 3JIEKTpUUYECKUX 3apsSA0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE SJIEKTPOCKOMA.
DneKTpocTaTuuecKas HHIYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaennpoBaHue CHIIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUH TOK B KHUJKOCTH.

. I'a30BbIM paszps.

. I3MmepeHune cuibl TOKa aMInepMeTpOM.
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. I3mepenune sneKTpudecKoro HanmpsiKeHUs! BOJIbTMETPOM.
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. Peocrat u mara3zus cONpoOTUBIICHHIA.
. B3aumoneicTBre NOCTOSHHBIX MarHUTOB.

(IR
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. MOI[GJII/IpOBaHI/Ie HCBO3MOXHOCTH Pa3ACaCHUA ITOJIOCOB Maruura.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MTOJIEN MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHo€ 10J1€ TOKa. DJIEKTPOMArHuT.

JlercTBrMEe MarHUTHOTO T0JISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOJABUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanune sSBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Omnbitel Dapajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUS.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO JJEKTpU3AlMM Tell MHIYyKUUEH U 1pu
COIPUKOCHOBEHHH.

HccnenoBanue JOEUCTBUSA DJIEKTPUYECKOIO IMOJIsI HA IPOBOJHUKU U
JURIIEKTPUKHU.

COopka u mpoBepka padoThl JIEKTPUUYECKOH LIETIH MOCTOSTHHOTO TOKA.
M3MepeHne U peryaupoBaHNe CHJIbI TOKA.

H3mepeHue u peryiupoBaHnue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb AIEKTPUYECKOTO
CONPOTUBJICHUS TNPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJNA IOINEPEYHOTO
CEYEHUS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MNpU TOCIEJ0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia A CHJIbI TOKa NPU NapaJyIeIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIIEMOW HaA
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, WIAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHDKeHUs Ha Hel.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MArHUTHOTO B3aMMOJIEUCTBHS OCTOSIHHBIX MarHUTOB.
W3yyeHue MarHUTHOIO IOJISI  IOCTOSIHHBIX ~MAarHUTOB IpU  HX
00BEIMHEHUU U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aUMOJCHCTBUSA
KATYIIKM C TOKOM M MarHura OT CHJbl TOKAa M HAalpPaBJICHUSA TOKa B
KaTyLIKe.

18. I3yueHue AeiCTBUSI MAarHUTHOTO TOJISL HA POBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u uzydeHue padoThl AIEKTPOJBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBurareibHONM yCTaHOBKHU.

21. OnBITEL 1O MCCIEIOBAHUIO SIBJIEHUS DSJEKTPOMArHUTHOM WHIYKIIHH:
VICCIIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

MexaHnuyecKkue siBJICHUS.

Mexanuyeckoe nBuxeHHEe. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHHYECKOTO JBWKEHUA. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBxeHue. HepaBHoMmepHoe mpsiMosiHeHOe JBkeHue. CpellHssl 1 MTHOBEHHas
CKOpOCTB T€Ja TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOoaHOe
nagenaue. OnbeITe! [ amuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepumon m 4dacrora oOpauieHus.
JIuneiHas u yriioBast CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

[Tepsblii 3ak0oH HbtoToHa. Bropoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYNIEpHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHHUS TTOKOSI, APYTHUE BUbI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Bmxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecre marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpameHusi. MoMeHT cuibl. LleHTp TskecTH.

Nmnynbec Tena. M3menenne mmmyinbca. UMmoyiibe cuiibl. 3aKOH COXPaHEHUS
MMIyJIbca. PEakTUBHOE JIBUKEHHUE.

Mexanuueckass paboTa M MOIIHOCTh. PaboTa cuil TSXECTH, YNPYTroCTH,
TpeHus. CBsi3b 3HEpruu U padoThl. [loTeHIIMaIbHAS HEPTUS TeJa, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHeprust CKaTou npykuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM HHEPTHH. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUHU.

Hemoncmpayuu.

1. HaOmroneHue MeXaHUUYECKOTO JABUIKEHHUS TeJla OTHOCUTEIBLHO PA3HBIX Tl

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHME NyTEH W TPACKTOPUU IBHMKEHHMS OJHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS PSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBrkKeHMs Tela O OKPYKHOCTH.

HaOmroienrie MexaHU4eCKUX SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBHYKCHUU
OTHOCHUTEJIHHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMSI T€Ja OT MAacChl TeJla M JIECHCTBYIOLIECH Ha HETO
CHUJIBL.

HabGmronenne paBeHCTBa CHII TIPU B3aUMOICHCTBUN TEJ.

H3MeHeHune Beca Tenna npu yCKOPEHHOM JBHKEHUH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbCa PU HEYNIPYTOM B3aUMOICHCTBHM.

CoxpaHeHne UMITyJIbCca MPU a0COIOTHO YIPYTOM B3aUMOICHCTBUU.
Habmronenune peakTUBHOTO ABUKECHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUH MPU CBOOOTHOM TaICHUH.
CoxpaHeHue MEXaHUYECKOM SHEPTHUM MIPU JIBUKEHHUU TEJa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

KoHcTpyupoBaHue Tpakra sl pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIDKCHUS IIapUKA WA TEIICKKH.

OrnpeneneHue CpeaHEl CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
IapUKa M0 HaKJIOHHOM IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejda IMPU PABHOYCKOPEHHOM JBUKEHHH TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHU IPU PaBHOYCKOPECHHOM
JBU>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBUMKEHHH 0€3
HayaJdbHOM CKOPOCTU MYTHU OTHOCATCS KakK psiJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT  CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodPphuiirieHTa TPEHUSI CKOJIbKEHHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHHUS MPU PABHOMEPHOM JBIDKCHHUHU Teja
M0 TOPU3OHTAJILHOW MMOBEPXHOCTH.



10. Onpenenenrie padOThl CWJIBl YNPYroCTH TMpPU MNOABEME TIpy3a ¢
UCIOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.
11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.
Mexanuveckue Kojae0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHUM: TIepuo,
4acToTa, aMIUINTya. MaremaTuyecKuil U NpYKUHHBIM MasATHUKH. lIpeBpamienue
DHEPTUU TIPH KOJIeOATETHHOM JIBHKCHUMU.

3aryxatouue  koneOanus.  BoiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BosiHBI. (CBOWCTBa MeXaHWMYECKUX BOJH. IIpomonpHble WU
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TeJE, CEHCMUYECKUE BOTHBI.

3ByK. 'poMKOCTh 3ByKa W BbicOTa ToHa. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGOmronenue koneOGaHuil Ten MOJ JACHUCTBUEM CHUJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmroieHre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnipoctpaneHnue npo10yibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HaGmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCcTHYECKU pe30HaHC.
ﬂa6opamopuble pabomul u onvimeol.
1. OmpeneneHre 4YacTOThl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHO/Ia KOIeOaHmii MPy>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPHUOJIa KOJIEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTU MEPHO/Ia KOJeOaAHUN TPYKUHHOTO MasiTHUKA

OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJia  KoJeOaHui
MPYKMHHOTO MasTHUKA OT MacChl I'py3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MaJICHUS.
JJIEKTPOMATHUTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHbL.  CBoiiCTBa
ANIEKTpOMArHuTHhIX BOMH. [llkanma 3ieKkTpoMarHUTHBIX BOJH. lcmonws3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

o v oA W



DnekTpoMarHuTHas npupoaa csera. Ckopocts cBera. BoimHOBBIE CBOMCTBA
CBeTA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnvie pabomosl u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOWMIIBHOTO

TenedoHa.
CgeToBbI€e SIBJICHUA.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpaHeHue cBera. 3atMenusi Connna u Jlynsl. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MpenomiieHUsi cBera. llonHOe BHyTpeHHee
OTpaKeHHE cBeTa. lcronb30BaHME TIOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom oaydeir B JmH3e. Onrhueckas cucrema ¢oToamnmapara,
MUKpOCKONa M Tejeckona. ['7a3 kak onrThyeckas cucteMa. bin3opykocTh U
JNATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HptoToHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J(ncnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tonmyyenue n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipeomiienue cBera.

OnTu4eckuii CBETOBO.

Xox mydei B coOOMparoIieit TnH3e.

Xo0J1 1y4ey B pacCerBarolleH JTUH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[TpunaMn geicTBus doToammapaTa, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens ri1asa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

W X N U AW DN e

12. [TonydeHue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnvie padoomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaKeHHUsI CBETOBOIO Jyda OT yria
MaJICHUsL.

2. W3ydenue xapaKTepUCTHK W300paKEHUsI MPEIMETa B TIJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHUSI CBETOBOTO Jiy4ya OT yTJia
NaJICHUs Ha TPAHUIIE «BO3IYX—CTEKIIO».



4. Tlomyuenue n300paxxeHH ¢ TOMOIIBIO COOMUPAIOIIEH JIUH3HI.
Omnpenenenue HOKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparomiei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETa B CHEKTP.

7. OmnBITBI IO BOCHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
LIBETOBbIE (PUIIBTPHI.

KBaunToBbIe siBJIeHMS.

Omnwitel Pe3epdopna u mmanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjoiieHue ceera aroMmoMm. KBaHTel. JInHelyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- U ramma-usnydeHus. CTpoeHHEe aTOMHOIO
anpa. Hyxionnas wmoxpens aromHoro sapa. W3oromel.  PaamoakTuBHBIE
npeBpauieHus. [lepro nmonypacmnaga aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO U MAacCOBOIO YHUCEI.
DHeprusi CBsI3M aTOMHBIX sjep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTe3a U
nenenus sanep. Uctounuku sneprun ConHIA U 3BE3]I.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX HW3IYyYEHUW HA IKHUBBIE
OpTraHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3JIyUYEHHUs ¥ MOTJIOMICHHUS.

2. CrhexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie padomol u onvimol.

1. HaOmroneHue CIIOMIHBIX U TMHEHYATHIX CIEKTPOB U3ITYUYEHHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o gpororpadusm).

3. M3mepenue paanoakTUBHOrO OHA.

IHoBTOPUTEIHLHO-00001IIAIOIIUIT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAIONTUN MOYJIh TIPEIHA3HAYCH JIJISi CUCTEMATU3AIINH
U 0000IIeHHS]  TPEIMETHOrO  COAEpKaHWig M OMNbITa  JESITEeNbHOCTH,
NPUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (GU3UKH, a TaKXkKe JJis MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMEHy MO0 (u3uke a1 o0ydarolmuxcs,
BBIOPABIIINX 3TOT yUEOHBIN MPEIMET.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEeSTebHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUMBAETCS HOCTUKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIICIOBAHUS



SIBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBICHITH (hu3mdeckue
ABJICHUS, NPUMEHsASA I[IOJIyYEHHbIC 3HAHUs, pelarh 3aJayd, B TOM YHCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHUMIIHANBHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pas3fella Peau3yeTcs
32 Ccu€T TOro, 4YTO OOYy4YaroUIMecs BBIMOJHAKOT 3aJlaHus, B KOTOPBIX UM
IpesaraeTcs:

HA OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHSITH
dbusnyeckue sBICHUS B OKPY’KAOIIEH MPUPOJIC U TOBCEAHEBHOM JKU3HMU;

WCIIOJIb30BaTh HAYUYHbIE METOAbI UCCIAEOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YHUCIIE U1 IPOBEPKU TUIIOTE3 U MOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HambOoOJee BAXHBIX JOCTHKCHUI COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMED, MPAKTUYECKOTO UCITOIB30BaHUS PA3IUYHbIX UCTOYHHKOB
DHEPrMU Ha OCHOBE 3aKOHA INPEBPALICHHUS U COXPAHEHUS BCEX M3BECTHBIX BUOB
DHEPTUMU.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKJIKOYAET JKCIEPUMEHTAJIBHOE
uccleoBaHue 0000IIamero xapakrepa. Moaynb 3aBepllaercsl MPOBEICHHEM
JMArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 001Iero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HAMPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3UKU HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHMs

y oOyuarorierocss 0yayT copMHUpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yJIbTaThl B
YJaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSBJIIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKu;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYKJIEHUU OOIIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHUE BAXHOCTU MOPAITBHO-ITHUUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
YYEHOTO;

3) 3¢TeTHYECKOro BOCIIUTAHUS:

- BOCHPUSITHE ICTETHUECKUX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MTOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHHWE IEHHOCTH (U3MYECKOW HAyKM KaK MOIHOTO WHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWHM, BAXKHEWILIEW COCTABIISIOLIECH
KYJbTYPBI;

- pa3BUTHE Hay4YHOU JIFOOO3HATENLHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
JeATEIIbHOCTH;

S5) ¢opMupoBaHusT  KYJbTYpPbl  3A0POBb H  3MOLUMOHAJBLHOIO
0J1aronoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUi O€30MacHOro IOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOrax, C 3JIEKTPUUECKUM M TEIUIOBBIM OOOPY/IOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa pPEQIICKCUHU, MPU3HAHME CBOETO IpaBa Ha
OmuOKYy M TaKOTO e MpaBa y APYroro 4ejIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3alii, Topoja, Kpas) TEXHOJIOTHYECKON W



COIIMAJILHON HAIMpPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEC U (DU3UIECKUX
3HAHM;

e - HHTEPEC K MPAKTUUECKOMY M3YUYEHHUIO Mpodeccuit, CBSI3aHHBIX ¢ (DU3UKOMT;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUA:

e - OpHEHTalMs Ha TMpUMEHEHHE (U3MYECKUX 3HAHUM MJI1 pelieHus 3aaad B
o0JlacTh OKpY’Karolel Cpejbl, TUIAHUPOBAHUS TOCTYNKOB U OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI;

e - OCO3HaHHE TJ00aJILHOIO XapaKTepa JKOJOTHYECKHUX MPOoOJIeM M MyTeW HX

pELICHMUS;

e 8) ajanTranum K U3MEHAIOUWIUMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJECHCTBUM MPHU BBINOIHEHUU UCCIEAOBAHUN U
MPOEKTOB (DU3MYECKON HAMpPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,

e - TOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO
JIESATENBbHOCTD;

e - MOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hncie GOopMyTUpOBaTh
UJIeU, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e - OCcO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHMPOBAHHE CBOETO Pa3BUTUS B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3UUECKUX 3HAHMUIA;

e - OIICHKAa CBOMX JCUCTBUM C Y4YETOM BIUSHUS HA OKPYXKAIOIIYI0 Cpenay,
BO3MOJKHBIX II00aJbHBIX MTOCJIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OCBOSHHS TpOTrpamMMbl MO (PHU3WKE HA YpPOBHE OCHOBHOTO
oOwero odpa3oBanus y oOyyvaromnierocsi OyayT copMHpOBaHbI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOUINE T03HABATEIbHbIC YHUBEPCAIbHBIE YUeOHbIE IEHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCajdbHble  y4deOHble  JCWUCTBUSA,  PETYJISITHUBHBIC
yHHUBEpCaJIbHbIEC YUEOHbIE IEUCTBUS.

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUS

ba3zoBble JJoruuyeckue q1elcTBUA:
e BBISBIAT U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUMSI B pacCMaTpUBAEMbIX (aKTax,
JaHHBIX U HAOJIOICHUSIX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSA3M IMPU H3YYEHHH (DUIUUYECKUX
SBJICHUW U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
Y MHJIYKTHBHBIX YMO3aKJIFOUCHHH, BBIIBUTAaTh TMIIOTE3Bl O B3aUMOCBA3AX
(bu3nYeCKUX BEJTUYNH;

CaMOCTOSATENILHO BBIOMPATh CHOCOO peuieHus: y4eOHOW (u3HuecKon
3a/layd (CpaBHEHUE HECKOJIBKMX BApUAHTOB pEUIEHUs, BbIOOp Haunbosee
MOAXOJSIIEr0 C Y4ETOM CAMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbLCKHe 1eHCTBUA:

HCIIOJIb30BATh BOMPOCHI KAaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIH
(U3MYECKUI JKCIEPUMEHT, HEOONIBIIOE HCCIEA0BAHUE (PUINYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIETIOBAHUS UITU SKCIIEPUMEHTA;

CaMOCTOSITeTLHO (OPMYJIMPOBATH OOOOIIEHHS M BBIBOJABI MO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINUECKUX
MPOILIECCOB, a TAKXKE BBIIBUTATh MPEATNOI0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3JIMYHbIE METO/Ibl, THCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orObope HH(pOpMAIMK WU JAHHBIX C Y4ETOM NPEAJIOKEHHOW YyuyeOHOM
(bu3nYecKon 3a1a9H;

aHaJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPHPETUPOBATH MHOOPMAIINIO
Pa3IUYHBIX BUJOB U (DOPM MPECTABIICHHUS;

CaMOCTOSATETILHO ~ BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
nHpopMaMu W WUIIOCTPUPOBATh pellaeMble 3aJadyd  HECJIOKHBIMU
cXeMaMH, uarpaMMaMu, HHOU rpadukoi u ux KOMOUHAITUSIMH.

KoMMyHUKaTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

B XOJie OOCYXKIEHUsl y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYk/IaeMOIl TEMBbI U
BBICKA3bIBaTh WJIE€U, HAIlEJICHHbIE HA pELIEHUE 33Jaud U MOJIepKaHHe
OJarosxenaTenbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXICHHS C CYXACHUAMU JPYTHX YyYaCTHHUKOB
auanora, OOHapy>KMBaTh Pa3inyune U CXOJCTBO MO3UIINNA;



BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABISATh PE3yIbTaThl BBIMOIHEHHOTO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

IIOHMMAaThb W WCHOJIb30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUIYAIIbHOM pabOThl MNpU PELICHUH KOHKPETHOW (dusmyeckoin
poOJIeMBI;

IIPUHUAMATB LIEJIAM COBMECTHOM JEATEIIBHOCTH, OPTaHU30BbIBATH IECHUCTBUS
no €€ JOCTHXEHHUIO: paclpeiensiTe poiH, OOCYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJIICHUI0O WU KOOPAMHHUPYS CBOM JEUCTBUA C JPYyTHUMHU
YJIeHaMU KOMaH/bl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIHLHO COPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CHUTYyalUsSX, TPEOYIOIIMX
JJIs perieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PANIMUHBIX MOAXOAAaX MPUHATUS  PEIICHUN
(MHIMBUAYaJbHOE, NPHUHATHE pEUIeHUs B TpPYIE, NPUHATHE PEIICHUM
TPYIION);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM peleHUs (PU3MUECKOM 3aauu Uin
MiaHa HCCIEOBaHUSI C Y4ETOM HMMEIOIIUXCS PEeCypCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh NpeijlaraéMble BAPUAHTHI pEelICHUMH;
JeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAIlUH U MpeajiaraTh riiaH €€ U3MEHCHUS,
OOBSICHATh ~ NPUYMHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PE3yIbTaToOB
JeSATENbHOCTHU, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJTHEHUS
(bU3UYeCKOro MCCIAEOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIbCTB, WM3MCHHMBIIIUXCS CHUTyalldd, YCTAHOBJICHHBIX OIIHNOOK,
BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0sl HA MECTO JAPYroro 4eJoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTUKY JIPYrOro;
MpU3HABaTh CBOE MPABO Ha OMIMOKY MpHU pelieHuH (U3NYECKUX 3a]1a4u Uin
B YTBEPKICHUIX HA HAYYHBIC TEMbI M TAKOE K€ MIPABO JIPYTOro.



HNPEJAMETHBIE PE3YJIbTATBI

K xonIy o0yuenus B 7 Kjacce peAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHYECKHE  SBJICHHUS,
HaOJII0JICHHE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUMHUII (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpHAOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBW)KCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, jaedopmanus  (ympyras,  IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE ABUKEHUE YACTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIJKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLUs,
B3aMMOJICHCTBHE TEJ, PaBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCKIO
BpallleHUsI, Tepeaada JAaBjieHUs TBEPABIMH TeJIaMH, KUIKOCTIMU U
razamy, arMochepHoe JaBliCHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;
pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUUA B
OKpY’)KaroleM MHpe, B TOM 4ucie (U3UYECKHE SBJICHUS B MPUPOJE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
NpUpOJe, NCUCTBUE CHUJIbl TPEHUSI B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMOC(EpHOT0 JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJie YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUUECKYIO 33/1auy B YueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHU;
OMUCKHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
dbusnyeckre BeNMYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tena, cujla TpeHus, AaBiaeHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIa, MEXaHWuYecKas padoTa, MOIIHOCTh, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOXP(UIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KUHETUYEeCKass M MOTEHIHaNbHAs SHEPTHsi), MPU OMUCAHUU MPABHIBHO
TpakTOBaTh  (PU3MYECKHH  CMBICH  HUCIOJB3YyEeMbIX  BEIWYUH, UX
0003Ha4YeHUsI W €AUHUIIBI (U3UYECKUX BEJIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JTAHHYIO (PU3UUECKYIO0 BEIUYMHY C JIPYTUMHU BEJIUYHMHAMU,
CTPOUTH TpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
UCIOJIb3Ysl MIpaBuja CIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (0J0ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOU
OHEPruu, TPU HTOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA W
3aIUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTyalluid MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh TTPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2
JIOTUYECKUX IIIaroB ¢ OMOpPOil Ha 1-2 M3yYEeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B |1—2 JEWCTBUS, HWCHOJIb3YySd 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIINE (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHalin3a
YCJIOBHSI 33/1a4M 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UIECKUE
BENTMYUHBI B (HOPMYJIBI UM TPOBOJUTH PACUYEThI, HAXOJUTh CIPABOYHBIC
JaHHbIe, HEOOXOIUMBIC JIJIsl PEIICHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKOM BETUUUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIHU
(bU3HYECKUX METOJIOB, B OMIMCAHUU UCCIICIOBAHUS BBIJICSTH IPOBEPSIEMOC
npeanosjoxkenue  (TUmoresy),  pasiuyaTh M HHTEPIPETUPOBATH
MOJIYYECHHBIA pE3yJIbTaT, HAXOJAUTh OIMMOKH B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTH OMNBITHl 1O HAOMIOJCHUIO (U3UYECKUX SIBICHUW WU
bu3ngecKux CBOWCTB TeN: dbopmyIpoBaTh MIpOBEPsiEMbIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMUCHIBATH X0/ OMbITa U (HOPMYJIUPOBATH BHIBO/IHI;

BBITIOJIHATh MPSIMbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacChl TeENa,
o0BéMa, CHUIBI W TEMIEPaTyphl C WCIOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH ITOKa3aHUS TPHUOOPOB C YUYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYroil ¢ WCMOJB30BAaHUEM MPSIMBIX H3MEPEHHUN (3aBUCUMOCTU MYTHU
PAaBHOMEpPHO JABUXKYIIETOCSd TeJda OT BPEMEHH JBHXKCHHUS Tella, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHUJIbI TPEHHS OT IUIOIIAAN COMNPUKOCHOBEHUS TEN, CHJIIBI
YIOPYTrOCTH OT YJJIMHEHUsI TPY>KUHBI, BBHITAJIKUBAIOIICH CHIIBI OT 00BEMa
MOrPYKEHHOW YacTH Tela U OT IIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHusl TEJ, YCIOBUW paBHOBECHUS pblyara W OJOKOB), Y4aCTBOBATh B
IJIAHUPOBAHUM y4YeOHOrO0 HCCIeOBaHMs, COOMpaTh YCTAHOBKY U
BBITIOTHATh W3MEPEHUsA, CIEAYsl TMPEITI0KEHHOMY IUlaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYUH B BHUJIC



NPEJIOKEHHBIX TaOnuil W TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHbIE H3MEpEHUs (U3UUYECKUX BEJIMYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CHJIA TPEHHUS CKOJIBKEHUS,
JAaBJICHWE  BO3MyXa, BHITAIKUBAIONIAs  CHJIAa, JCHCTByOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CJIeAys NPEIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJIHEHUU HW3MEPEHHM COOMpATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIUHCIISATH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe ¢ 1ad0paToOpHbIM
o0opyT0BaHHEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
MOJAIIUITHAKY, YCTPOHCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BEICOTOMEP, TIOPITHEBON HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SBJICHUN M HEOOXOJIMMBbIE (HU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUA B TOBCEAHEBHOM
KU3HU s oOecriedeHnss 0€30MacHOCTH MPH OOpallleHnH ¢ MpUOopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH cpefie;

OCYIIECTBISATH OTOOp HCTOYHMKOB uH(popmanuu B HMHTepHere B
COOTBETCTBHHU C 33JaHHBIM IIOUCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIJICIATH
UHGOPMAIIMIO, KOTOpas SIBISIETCA MNPOTHBOPEYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUN Y4E€OHBIX 33aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOro  COACpKaHWs, CIPAaBOYHBIE MaTEepUAIIbI,
pecypchl ceTn MHTEepHET, BIajeTh MpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeodpazoBanust ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKN (HU3UIECKOTO COACPKAHUS, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIIEHHS O pe3yJbTaTax MPOCKTOB
WIN Y4eOHBIX HWCCIEIOBaHWN, MTpPH H3TOM TPAaMOTHO HCIOJIb30BaTh



U3YYCHHBI TOHATUWHBIM anmapaT Kypca (U3HKH, COIMNPOBOXAATH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesarb
00s3aHHOCTH B TpyHIE€ B COOTBETCTBUM C MOCTaBJICHHBIMHU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJJaHA JIEUCTBHUM, aJEKBaTHO OLCHHUBATh
COOCTBEHHBIH  BKJAQJ B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonity o0yuenus B 8 Kkjacce npeMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCITIOJIB30BATh TIOHITHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE BIKCHHE
aTOMOB ¥ MOJICKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTALTNYSCKUE U
aMop¢HbIe Teja, HACHIICHHBIH W HEHACBHIIICHHBIA TIap, BJIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DHEpPrus, TEIUIOBOM JBHTIaTelb,
AJIEMEHTAPHBIN YJICKTPUUYECKHUHA 3apsil, DJICKTPHUECKOE T0JIC, TPOBOTHUKH
U IUDJICKTPUKH, IIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasIuuaTh SBJICHHUS (TEIUIOBOE pacIIMpEHHE M CKaTHe, TeIIonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHKE, KaNWJUIPHBIC SBICHUS, HCIIApEHHUE,
KOHJICHCAITWs, IUIaBJICHUE, KpUCTAUTH3allvs (OTBEpACBaHUE), KHIICHHE,
TerIonepeaava (TETTONPOBOTHOCTb, KOHBEKIIHS, U3ITyYCHHC),
ANEKTPHU3AIUS TEJN, B3AMMOJICHCTBHAE 3apSI0B, NEHCTBUS AICKTPHUESCKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBHE MAarHUTOB, JICUCTBHUC
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAsI WHITYKITUS)
M0 ONWCAHWIO WX XapaKTEPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacIio3HaBaTh IPOSBICHHE HM3YYCHHBIX (DH3WYSCKUX  SBJICHUNA B
OKpY’)XKaloIlleM MHpE, B TOM 4YHClIe (U3UUYCCKHE SBICHHS B IPUPOJC:
MMOBEPXHOCTHOE HATSDKCHHWE M KAaMWUIAPHBIC SBJICHUS B TIPUPOJIE,
KpUCTA/UTBl B TIpUpojae, usnydeHwe CojHIla, 3aMep3aHuEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
SBICHUS B arMocdepe, IJISKTPHUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nmosne 3emun, Jpeld MoJrOCOB, PO MarHUTHOTO TOJS IS KHU3HU Ha
3emite, OJSAPHOE CUSHUE, MPU 3TOM IEPEBOIUTH MPAKTUYCCKYIO 3a7a9y B
y4eOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBA (TpH3HAKH) (DU3UICCKUX
SIBIICHUIA;

OTMKCHIBATh M3YyUYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SIBICHHS, UCTIOIB3YS
(bu3nYecKre BEIWYUHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTUsI, KOTUICCTBO
TEIJIOTHI, yJedbHAs TEIIOEMKOCTh BEIIECTBA, VYACIbHAs TEIUIOTa
TUIABJICHUS, yJAeNTbHAs TEIUIoTa NapooOpa3oBaHUs, yAelbHAs TEIUIOTa
CrOpaHHsl TOIUIMBA, KOA(DQPHUIIMEHT TOJEe3HOTO JSHCTBUS TEILIOBOM



MAIllMHBI, OTHOCUTEJIBbHAs BIAXHOCTb BO31yXad, JJICKTPUYECKHU 3apsn,
Cuja TOKa, DJIEKTPUYECKOE HANPSKEHHUE, CONPOTHUBIICHUE IIPOBOJHMKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUUECKOTO  TOKAa), MpH ONHCAHMM NPABUWIBHO  TPAKTOBATh
(bU3MYECKUI CMBIC MCHOJIb3YEMbIX BEJIWYMH, 0003HAYEHUS U €AUHUIIBI
(U3NYECKUX BEIUYMH, HAXOAUTH (OPMYJbl, CBSI3BIBAIOIINE JIAHHYIO
¢u3nYeCKyl0 BEIUWYMHY C JAPYTUMHU BEIMYMHAMU, CTPOUTH Tpapuku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBJICHHUS U TIPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUU IOJNIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsia, 3aKoH OMa /11l yJacTKa LEenu, 3aKOH
Jbkoyns—JleHna, 3akOH COXpaHEHMs DJHEpPrMM, IIpM OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHUE;

OOBSCHATH (PU3NYECKUE MPOIECChl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrHYecKux
1aroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMYECKUX SIBICHHI,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3a7adyd B 2-3 JEHCTBUSA, HCIOJIB3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCHOBUSL 3a/lauyd 3alMChIBAaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTAaTOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI U  (HOpPMYJIbI,
HEOOXOoauMble A e€ pelIeHHs, TPOBOAUTH pacu€Thl W CpPaBHUBATH
MOJIyYEeHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIUTh MPU IOMOIIU
(bu3MYEeCKUX METOAO0B, HCIOJIb3Ysl OMHCAHUE MCCIIECIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEIOBAHUS, JEIaTh BBIBOJBI;

IPOBOAMTH OMNBITHl MO HAOMIOJACHHIO (PU3UYECKUX SBICHUW WIH
(bu3HYecKUX CBOMCTB Tell (KanWIISIpHbIC SIBICHHS, 3aBUCUMOCTD JTaBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMrnepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYUYCHUH OT IBETa H3Iy4aroliedl (MOoTIonaroiei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIKOCTH U
IIOMAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel MW B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3apsAI0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allisl MAarHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWTOB, JEHUCTBUS
MarHUTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHuTa,



CBOMCTBa 3JEKTPOJABUIATENSl IOCTOSSHHOTO TOKa): (pOPMYIHPOBATH
poBepsieMble MPEANOI0KEHHs], COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUsl, ONIUCHIBATH X0 OIbITA U (POPMYJIMPOBATH BHIBOBI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIEepaTrypbl, OTHOCUTEIbHOMU
BJIQXXHOCTH BO3/lyXa, CHUJIbl TOKa, HANpPsHDKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX NPHOOPOB U JATUMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH
PEe3YIbTAThl U3MEPEHUH ¢ YIETOM 3aJJaHHON a0COFOTHOM ITOTPEIIHOCTH;
IPOBOAUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
Apyrod ¢  HCHOJb30BaHUEM MpPSAMBIX  HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAH IONEPEYHOIO
CEYEHHMsI ¥ yAEJIBHOIO COITPOTHUBIICHHS BEUIECTBA IPOBOJIHHUKA, CHUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWs Ha  IPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEOBATEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUU
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIIIOJIHATh W3MEPEHHUs, Clenys NpPeIIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHAE TaOJIUIl W TpadHKOB,
JieJ1aTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BeIUYHMH (yAesIbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJeNysl NPEII0KEHHON MHCTPYKLHH, U
BBIUNCIISTh 3HAUEHNE BEJIUYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U padoTe ¢ 1ad0paTopHbIM
000opy10BaHUEM;

XapaKTepHU30BaTh MPHUHLMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX ONUCaHHd (B TOM 4YHUCIHE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETYUK JIIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
MPETOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOMCTBax (PM3MUYECKUX SIBJICHUH U HEOOXOIUMBbIE
bu3nuecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUUYECKHE YCTPOMCTBA M H3MEPHUTEIIbHbIE
npuoOpsl O CXEeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBHUraTeib BHYTPEHHETO
CropaHusi, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI 3JIEKTPHUYECKHUX
Henen ¢ mocjaeAoBaTe/bHbIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUECHHMSI JIEMEHTOB JIEKTPHUUECKUX LIETICH;



OPUBOIUTH  MpPUMEPbl  (HAXOAUTh  HMHMOPMALMIO O  MPUMEPaAX)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM sl obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIIEH cpee;

OCYIIECTBISATh TOUCK HHPOpMAIMH  (PUINIECKOTO COACpXKAHHUSI B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUH M NTYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH HH(OpMaIuioo, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYMBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MUECKOro COACpXkaHHs, CIPaBOYHbIE MaTepHAIIbI,
pecypcbl cetu VIHTepHET, BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHUS,
o006mass uHOpPMALMI0 U3 HECKOJBKUX HMCTOUYHHKOB (DU3UUYECKOTO
COJEpKaHUs, B TOM UHKCIEe MyOJUYHO TPEICTABIATh PE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3UKH,
COIIPOBOX/IATh BHICTYIUJICHHE MTPE3CHTAIINCIH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W UCCICIOBAHUHA (PU3UUIECKHUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpPYyINIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBHIMOJHEHUEM IUIaHa JEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
AESITENFHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 Kj1acce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIM:

WCIIOJIB30BaTh TOHSTHS: CHUCTEMa OTcuéra, MarepuajbHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aedopmalius
(ynpyrasi, mnjacThyeckasl), TpEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS M TOTJIONMICHUSI, anbda, OeTa- 1 raMMa-u3IIyqdcHuUs,
M30TOIIbI, SIIEPHAsl SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHHUE, DPABHOYCKOPEHHOE MPSMOJMHENMHOE ABUXKEHHUE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJIbHOE IBHKEHHUE (3aTyXarolue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKCHHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHUE U TPEIOMIIEHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHue 0eIoro cBeTa B
CIEeKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTECTBEHHAasl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUUYATOrO CIEKTpa
M3JIy4YEHUs) MO OMKMCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIGHUE M3YYCHHBIX (DU3WYECKUX  SIBICHUU B
OKpy’KaromieM Mupe (B TOM uuciie (pu3nueckue SBJICHUS B TMPUPOJE:
MPUJIUBHI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHUBOTHBIMU,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe AEHCTBUE BUIUMOTO,
yAbTPaUOIECTOBOTO U PEHTIC€HOBCKOTO H3JIYyYEHHUH, €CTECTBEHHBIN
pPaANOAaKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PAJTUOAKTHUBHOE H3ITyUCHUE
MPUPOJHBIX MHUHEpAJOB, JEUCTBUE PAAUOAKTUBHBIX W3JIYYEHUUW Ha
OpraHu3M 4YeJIOBEKAa), MPHU ATOM TMEPEBOAUTH MPAKTUUECKYIO 3ajlady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUM;

OIKCHIBATh U3YyUYCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBICHHS, UCTIOIB3YS
¢bu3nyeckue BeNWYUHBI (CpelIHSAs W MIHOBEHHAs CKOPOCTh Tella MpU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, TepeMelleHHUe, MyTh, YIroBas
CKOpPOCTh, CWUJIa TPEHHMs, CUJa YIPYTOCTHU, CHJIA TSKECTU, YCKOPECHHUE
CBOOOJTHOTO TAJEHUS, BEC TelNa, HMMIYJIbC Tela, WMITYJIbC CHJIBI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHUUANbHAS DJHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPIrUsl CXKATOU
NPYKUHBI, KUHETUYECKAas DSHEpPrus, IOJIHAsS MEXaHWUYecKas SHEeprus,
MEepUOJ U 4acToTa KoJeOaHu, JUIMHA BOJHBI, (POMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIIECHUS CPE/bl), MPU OMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003Ha4YeHUsI W E€AUHUIIBI (U3UYECKUX BEJIIMYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOUIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTH IpaUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS W TIPOIECCHI,
UCIIOJb3Yys 3aKOH COXPAaHEHHUsI 3HEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHIUAN CYNEPHO3UIIUA CHUJI, TPHUHIUMII OTHOCUTENbHOCTH [ anmumes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOTO U MAaCCOBOTO YHCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alIMCBIBaTh €r0 MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIISATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB € ONOpod Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
bu3nyeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3ajayd  (OMMparolUecss Ha CUCTeMy H3 2-3
ypaBHEHUI), UCObB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUCBhIBaTh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WIM U30BITOUHbIE JaHHbIEC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHUsI, TPOBOAUTH PacuEThl U
OLICHUWBAaTh PEAJMCTUYHOCTh IOJYYEHHOrO0 3HaueHus (usnmueckoin
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEHIUTh HIpPH MOMOLIU
¢u3NYeCKUX METOJIOB, MCIONb3Yysl OMHCAHHE HCCIEIOBaHUs, BBLACIATH
IPOBEPSIEMOE  TPEIIOOKEHUE, OIEHUBATh IPABWIBHOCTh IOPSAJIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeNaTh  BBIBOJbI, HHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOACHUI U ONIBITOB;

IPOBOJUTH OMNBITBI 1O HAONIOACHHIO (U3HYECKUX SBJICHUW WIIHU
¢buznyeckux CBOWCTB Ted (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HPHEPruM, 3aBUCHUMOCTh NEpUOjAa KojJeOaHUM NpyKMHHOIO
MasTHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTb OT
aMILTUTYbl MAJIbIX KOJeOaHUM, MPSIMOJIMHENHOE PACTIPOCTPAaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHsI MpeaMeTa B coOuparomien
JUH3€, HAOIIOJCHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
o0opyJ0oBaHUsl, ONHUCHIBATh XOJI ONbITAa M  €ro  pe3yJbTaThl,
(OpMyIMpPOBATH BHIBOJBI;

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAYeHHe Uu3MepAeMOl BeNIMUYMHBI ((OKYCHOE pacCTOsSHUE
coOuparoiell JTuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHUs
(M3MepUTENbHOTO MpUdOopa);

NPOBOAMTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM IPSIMBIX HM3MEPEHUH (3aBUCHMOCTH IIyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JIBJKEHUHM O€3 HayalbHOM CKOpOCTH, Mepuoaa
KOJIEOAaHUI MaTeMaTHYeCKOro MasTHHKA OT JUIMHBl HUTH, 3aBUCUMOCTH
yIjla OTPa)KE€HUs CBETa OT yIJla MaJeHUs U yIjla MpeloMJIEHUs OT yria



NaJeHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENbHO COOMpPAThH
YCTaHOBKY, (PpUKCHUpOBaTh pe3ysibTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
¢u3nyecKuX BEIMYMH B BUAE TAaOIMI U IpadUKOB, J€1aTh BBIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH pPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUs, >XECTKOCTh MPYKUHBI, KOAIDPHUITMEHT
TPEHUsI CKOJIBXEHMS, MEXaHHueckas padboTa M MOIIHOCTb, 4acToTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKasl cuja coOuparomed JMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY HU
BBITMOJHATh U3MEPEHUS, CIeqysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAa4YCHHE BEJIMYMHBI U aHATU3UPOBATH MOJIyYEHHBIE PE3yJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MTaCHOCTH U paboTe ¢ 1ad0paToOpHbIM
o0opyT0BaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QU3UUYECKUX MOJIENIEH:
MaTepualibHas TOYKa, a0CONIOTHO TBEPJOE TEIO0, TOUYEYHBIM HCTOUYHUK
CBETa, JydY, TOHKAas IIMH3a, TUIAHETapHas MOJeJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIMMBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHMCaHUA (B TOM YHUCIE:
CIHUIOMETp, MATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI i CXEMaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX MPOIECCOB
OpU PEUICHUH Yy4eOHO-TIPAKTHUECKUX 3a/ay, ONTHYECKHE CXEMBl s
MOCTPOEHHUS N300paXKEHHH B MJIOCKOM 3epKajie U coOuparoIien JuH3e;
OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHGOPMAIMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU A7 obecriedeHnsi 0€30MacHOCTH MPH OOpallleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpPYIKalollel cpejie;

OCYIIECTBISATh TOMCK HWHPOpMAIMK  (PUINISCKOTO  COACpXKAHHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS TOMCKOBBIN 3allpoc, HAXOAUTh



MyTH ONPEACIICHUS TOCTOBEPHOCTH MOJYYCHHOW WH(OpPMAIUA HA OCHOBE
MMEIOIINUXCS 3HAHUH U IOTIOJIHUTEIbHBIX NCTOYHHUKOB;

UCTIOJIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3NYECKOTO COJSp)KAaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetu MaTepHET, BliageTh MpuéMaMi KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanust THGOPMALIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIC COOOIIEHHS HA OCHOBE
UHPOpPMAIIUU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMUSA,
MyOJMYHO TPEJICTABIIATh PE3yIbTaThl IPOSKTHON WM MCCIIE0BATEIIBCKOM
JCATENBHOCTH, TPH OTOM TPaMOTHO  HCIOJIB30BaTh  W3YUYCHHBIN
MOHATUUHBIN amnmapar u3ydyaeMoro paszena (U3NKA U COMPOBOXKIATH
BBICTYIUICHHE Tpe3eHTaIeil ¢ y4ETOM OCOOEHHOCTEH ayIUTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoandyecTBO 9acoB
Ne HaumeHoBaHMe pa3/ie/ioB U TeM
n/n NMPOrpamMmbl Bcero
padoThbI
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMU OKPY:KaIOLIEro MUpa
1.1 ®dwusnKa - HayKa 0 IPUPOC 2
1.2 dusnyeckue BETUYUHEI 2
1.3 EcTtecTBeHHOHAYUYHBIH METOJT TO3HAHUS 2
Utoro no pazneny 6
Paspen 2. [lepBoHayaibHbIe CBeJAeHUS 0 CTPOCHMH BelleCTBa
2.1 CrpoeHue BeliecTna 1
59 JIBMyKeHHEe 1 B3aMMOACHCTBHE YaCTHUII 5
' BEIECTBA
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBHE TeJl
3.1 MexaHHUYeCcKOe NBIKEHIE 3
3.2 Huepuus, Macca, MI0THOCTh
3.3 Cwuna. Bune! cun 14 1
Uroro no pazneny 21

Paznea 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH M Ia30B

[Hasnenue. Ilepenaua naBneHus TBEPAbIMU
TCJI1aMU, JXUAKOCTAMHU U ra3aMH

41

KoHnTpoJbHbIe

IIpakTH4eckue

padoThI

JyekTpoHHbIe (HU(POBBIE)
o0pa3oBaTe/ibHbIE PecypcChl

https://m.edso0.ru/Z1V7L302N
https://m.edsoo.ru/K5V0OT6K4K
https://m.edso0.ru/UOY1E8T7R

https://m.edsoo.ru/\W1D9YOC7F

https://m.edsoo.ru/A919P8S6R

https://m.edso00.ru/Q6E9JOE6G

https://m.edso00.ru/S8Y6F5F71

https://m.edso0.ru/C318B7U3M

https://m.edso00.ru/Q0M2I0R30Q

https://m.edsoo.ru/X9P8J2M7R



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBaeHHe KUIKOCTH
4.3 AtmocdepHoe naBieHHE

44 JlelicTBUE KUJIKOCTH U Ta3a HA

HOTPYy>KEHHOE B HUX TEJIO
Uroro no pazgeny

Paznen 5. PaboTra u MOIIHOCTB. JHEPIUs

51 Pabora u MoIHOCTE
5.2 [IpocThie MexaHU3MBI
5.3 Mexannueckasl SHEprus

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

21

12

68

12

https://m.edsoo.ru/Z9F3W0OR9Z

https://m.eds00.ru/Q8S1E3W10Q

https://m.edso00.ru/X1IN1Q1T1K

https://m.edsoo0.ru/Q5A4L8M8W

https://m.edsoo0.ru/P3H8TOG5W

https://m.edsoo.ru/KOP8F9MSI

https://m.edsoo.ru/V1S2D2X6R



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KVIACC

Ne i/

HaumeHoBaHue pa3/ieioB U TeM
MPOrpaMmbl

Pasznen 1. Teny1oBbI€ ABJICHUSA

1.1
1.2

CtpoeHue 1 CBOMCTBA BEIIECTBA

TeroBbIe ITPOLECCHI

Uroro no pazgeny

Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJIEHUSI

2.1

2.2
2.3
2.4

DNEeKTPUYECKUE 3apsiibl. 3apsHKEHHBIC Tella
M UX B3aUMOJICHCTBHE

IToCTOSIHHBIN DIIEKTPUYECKUN TOK
MarsuTHbI€ SIBIEHUS

DneKkTpoMarHuTHast MHAYKIUs

Utoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoandyecTBO 4acoB

Bcero

21
28

20

37

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

1.5

145

DJIeKTpOHHbBIE (LM (pPpOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/F5E6H2V1R

https://m.edsoo.ru/F712M902V

https://m.edsoo.ru/B7Y8R9ASA

https://m.edso0.ru/O5S3Y2N0J

https://m.edsoo.ru/V2V6P6T3S

https://m.edsoo.ru/V7C3B4P8F

https://m.edso0.ru/C8J6U6B7I



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KJIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
MPOrpaMMbl

Pa3zgea 1. Mexannueckue siBJICHUSA

MexanndecKoe IBIKSHUE B CIIOCOOBI €T0

1.1

OIUCAHUS
1.2 BsaumonelicTBue Ten
1.3 3aKOHBI COXPAaHCHHS

Hroro no paszneny

Pa3zgen 2. Mexann4eckue KoJe0aHUA U BOJHBI
2.1 Mexanuueckue KoJicOaHus

2.2 MexaHuyeckre BOJIHBL. 3BYK

Hroro no paszneny

KoanuyecTBO 4acos

Pa3jen 3. DiieKTpoMarHuTHOE MoJIe U 3JIEKTPOMATHUTHbIE BOJHBI

3.1 SHCKTPOMB.FHI/ITHOC IIOJICE U

AJIEKTPOMATHUTHBIE BOJIHBI
Utoro no pazneny

Pa3nen 4. CBeToBbI€ IBJICHUSA

41 3aKOHBI pacIpOCTPAHEHHUS CBETA
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI
4.3 Paznoxenue 6eoro cBera B CIIEKTP

Uroro no pazgeny

Konrpoabubie IIpakTuyeckue
Bcero
padoThI padoTsbl
10 1
20 1 3
10 3
40
1
15
6 2
6
15

DJIeKTpOHHBIe (LM (pPOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edso0.ru/T8L5V2H40

https://m.edsoo.ru/B2A2F6J70
https://m.edso0.ru/T0I6K2G3M

https://m.edsoo.ru/R914YOM6Z
https://m.edsoo.ru/I9K8U1N8M

https://m.edsoo.ru/E309B1Z2L

https://m.edsoo.ru/F3G0OV6H20Q
https://m.edso00.ru/Z8D1B7T0V
https://m.edso0.ru/Z9X0C2NOL



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Pa3nea 5. KBantoBble ABJICHUA

51 Hcrnyckanue u MOTJIONIEHUE CBETa aTOMOM
5.2 CtpoeHune aTOMHOTO si/1pa
5.3 SnepHble peakuu

Uroro no pazgeny

Paznen 6. [loBTOopuTe1bHO-000011aI01IIHIT MOAY /b

6.1 [ToBTOpeH#e U 0000IICHIE COMCPIKAHMS
' Kypca ¢usuku 3a 7-9 kimacc

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

17

102

27

https://m.edsoo.ru/R6\VV4J7V8S
https://m.edso0.ru/L3EOT6R20
https://m.eds00.ru/Q4D3Z0R7M

https://m.eds00.ru/O7S0Z6M3I



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I




IHOYPOYHOE IIVTAHUPOBAHUE
7 KITACC

Ne

n/n

Tema ypoka

Pu3uka — HayKa O IPUPOLE.
SIBnenus npupoasl. Gusndeckue
SBJICHUS

MexaHn4eCKHe, TEIUIOBbIC,
ANEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SIBIICHUS

duznyeckue BETUINHEI U UX
HN3MCPCHUC

VYpok-uccnenosanue "N3mepenue
TEMIIEPATYPbI IPU IOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JlaTYMKa TeMIiepaTypsl"

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKU U3Y4aloT
npupoay. EcrecTBeHHOHAayYHBIN
MeTo[ mo3HaHwusa. Onrcanue
(bu3NYECKUX SBJICHUH C
IIOMOUIBIO MOJIEEH

VYpoxk-uccnenosanue "IIpoepka
TUIIOTE3BI: NJATBHOCTD ITOJIETA
IapuKa, MymeHHOro
TOPU30HTANILHO, TEM OOJIbIIIE,

Koan4yecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThl

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/DOC8D7T0T

https://m.edsoo.ru/D403V3C4E

https://m.edso0.ru/A5L5F2X3M

https://m.edso0.ru/X5Y7T7W7L

https://m.eds00.ru/S4G5Z7W4R

https://m.eds00.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

10

11

12

13

14

15

16

geM OoJIblIie BBICOTA IycKa'

Crpoenue BemiectBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILECTBA

JIBMIKEHHE 4acTHIl BEIIECTBA

VYpok-uccinenoBanue «OnbIThl O
HAOITIOICHUIO TETIOBOTO
pacIIupeHHsI Ta30BY

ArperaTHLIe COCTOsIHHA BEUICCTBA

B3aumocBs3p MeX1y CBOWCTBaMU
BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

MexaHndeckoe OBIKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKEHUE

Ckopoctb. Enunuie! ckopoctu

Pacuer myTH u BpemeH"
JIBUKCHHUS

WNHuepuys. 3akoH UHEPIUH.
BzanmopeiicTBre Ten Kak
MPUYMHA U3MEHEHHUS CKOPOCTH
JIBIODKECHUS T

IInoTHOCTH BemiecTBa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

https://m.edsoo.ru/WU7W3M3Y

https://m.edsoo.ru/F6Y6C1W0OU

https://m.edsoo.ru/E5M4S0P3lI

https://m.edsoo.ru/J7TM9P7C5R

https://m.edsoo.ru/W5H7U3F9Q

https://m.edso0.ru/R7JOL1Y2Z

https://m.edso0.ru/R4J1R8C0OD

https://m.edso0.ru/N0Z2K8U7M

https://m.edso0.ru/A3L5S3L4X

https://m.edso0.ru/V6Z29Y5B6W



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X
https://m.edsoo.ru/V6Z9Y5B6W
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Jlaboparopnas pabota
«Onpenenenue WIOTHOCTH
TBEPIOTO TETA»

Pemenue 3amau mo reme
"[TnoTHOCTH BemecTBa"

Cuna xak XxapakTepucTuKa
B3aumoencTus Tei1. Cuia
yrpyroctu. 3akoH ['yka

JlaGoparopHnast pabota
«3yueHne 3aBUCUMOCTH
pactspkenus (neopmanyn)
MPYKUHBI OT MIPUIIOKEHHOM
CHUJIBD)

SIBnenue tarorenus. Cuiia
TSKECTU

CBsI3b MEX]Ty CUTION TSKECTH U
MaccoH Tena. Bec Tena. Pemenue
3agad4 o reme "Cuna tsoxkect"”

Cuna TsyKecTH Ha JpyTrux
ianerax. Puznueckue
XapaKTEPUCTUKH IJIAHET
N3mepenne cuit. JluHamomeTp
Bec tema. HesecomocTs
CnosxeHue 1ByX cHui,
HaIPABJICHHBIX 110 OJHON
npssMoi. PaBHOAEHCTBYIOIAS CUIT
Pemrenue 3amgad mo reMe
"PaBHoelicTBYIOIIAs CHIT"

https://m.edso00.ru/S7G8L8POD

https://m.edsoo.ru/M310LOM4V

https://m.edsoo0.ru/J7T1M0OS8L

https://m.edso0.ru/U8G2K4X2X

https://m.edsoo.ru/V9K3R1J4C

https://m.edso0.ru/L416S5C6B

https://m.edso0.ru/J3P1JOR6G

https://m.edsoo.ru/H6B5Z7S7H

https://m.edso00.ru/T1IA7G9TOW

https://m.edsoo.ru/M7B5G5Q1S

https://m.edso00.ru/S9S0A2G8G



https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W
https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
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TpeHue CKONIbKEHNS U TPEHUE
nokost. Tpenue B npupone u
TEXHUKE

JlaGopatopHas pabota
«M3y4yeHne 3aBUCIMOCTH CHJIBI
TPEHUS CKOJIBKEHUS OT CHUJIIBI
JTABJICHUS U XapakKTepa
COIIPHUKACAIOIIUXCS
MMOBEPXHOCTEI

Pewienue 3amau Ha onpeneneHue
PaBHOJICUCTBYIOLIEN CHJIBI

Pemenne 3ama4d mo temam: «Bec
tenay, «I'padpuueckoe
n3zo0paxeHue cum», «CUib,
«PaBHOAEUCTBYIOIIASL CHIDY

KoHTponbHast paboTa 1mo Temam:
«MexaHHYeCcKOe JBIKCHUE,
«Macca, mIoTHoCThY», «Bec
tenay, «['padhuyeckoe
n3o0paxenue cuimy, «CHIIbD)

JaBnenune. CnocoObI
YMEHBIIIEHUS U yBEITUICHHS
JIaBJICHUS

JlaBnenue raza. 3aBUCHMOCTb
JIaBJICHMS ra3a oT 00bEMa,
TEeMITepaTypbl

Ilepenaya naBieHus TBEPABIMU
TCJIaMHU, X KUAKOCTAMU U Ira3aMU.
3akoH [lackans

https://m.eds00.ru/Y5Z22X9T0D

https://m.eds00.ru/S405T2N2I

https://m.eds00.ru/S8X3Z8E8N

https://m.edso00.ru/K9T0Z801J

https://m.edsoo.ru/U4Y0Y4M9Z

https://m.edsoo.ru/P5F1P3P1A

https://m.edsoo.ru/J5Q5Q3A7S

https://m.edsoo.ru/S8M41516V



https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A
https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
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JlaBneHue B )KUIKOCTH U rase,
BBI3BAHHOE JICHCTBHUEM CHUJIBI
TSIKECTH

Pewenue 3amay mo reme
«JlaBIeHHE B )KUIKOCTH U rase.
3axoH [lackams»

Coobmarommuecs: cocy bl
I'mppasinyeckuii npece

Maunowmetpsl. [TopuineBoi
SKUJKOCTHBIN HAcoC

AtMmocdepa 3emiu. [Ipuunnsl
CyIIECTBOBAHUS BO3IyIIHON
0007109KH 3eMITd. 3aBUCUMOCTh
aTMoc(epHOro NaBJIeHUS OT
BBICOTHI HaJ] YPOBHEM MOPS
Bec Bo3mayxa. ATmocdepHoe
JTaBJICHHE

W3mepenue atMmochepHOro
nasierus. OneiT Topprueniu
3aBUCUMOCTH aTMOC(HEpPHOT0o
JABJICHHSI OT BBICOTHI HAJI
YpOBHEM MOps
bapomeTp-anepoun.
ATMocdepHOe 1aBIeHe Ha
pa3IMYHBIX BBICOTaX
Pemenue 3amgau no reme
"AtmocdepHoe naBieHue"

I[eﬁCTBHC KHUAKOCTHU U ra3a Ha

https://m.edso0.ru/P9T7U910W

https://m.edso0o0.ru/P3Z4T7X2H

https://m.edsoo.ru/D1L8K5Z1E

https://m.edso0.ru/Q8I13F1N2H

https://m.edsoo.ru/Y2F9W6NG6E

https://m.edso0.ru/T5X4E4R9R

https://m.edsoo.ru/\VV6J0G1D0OV

https://m.edso0.ru/G3J5F2U1A

https://m.edsoo.ru/A3S9J5MO0OP

https://m.edsoo.ru/W502H6F5V

https://m.edsoo.ru/H5HOV1T3P

https://m.edsoo.ru/E2P8Y714Z



https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A
https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
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56

IOTPY>KEHHOE B HUX TEIO0.
ApxumenoBa cuia

Jlaboparopnast pabota
«OmnpenenenHre BhITATKUBAIOIIEH
CHJIbI, ICCTBYIOLIEN HA TEJIO,
MOTPY>KEHHOE B KUKOCTb)»

JlaGopaTopnas pabota 1o Teme
«HccnenoBanue 3aBHCUMOCTH
Beca Tella B BOJIe OT 00bEMa
MOTPY>KEHHOU B KHUAKOCTh 4aCTH
TeNa

[ImaBanue ten

Jlaboparopnas pabota
"KoncTpyupoBanue apeomerpa
WJIH KOHCTPYHUPOBAHUE JIOJKU U
orpeiesicHue e€
rpy30n0abEMHOCTH"

Pemenue 3amad no remam:
«ILitaBanue cynos.
Bo3nyxomiaBanuey, «JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U
ra3oB»

MexaHnndeckasi pabora
Momtgocts. EquHUIBEI MOIITHOCTH

VYpoxk-uccienosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MTPHU
noabEMeE 110 JecTHHUIE"

IIpoctele MexaHU3MBI. Phryar.

https://m.edsoo.ru/X6V40Q6P8Z

https://m.edsoo.ru/S210KON5P

https://m.edsoo.ru/P2K8C006X

https://m.edsoo.ru/C4R5T8Y2V

https://m.edsoo.ru/A9D208A3H

https://m.edsoo.ru/C2M3D5Y4L

https://m.edsoo.ru/H8Y9KOX2T

https://m.edso0.ru/T7G0J7W5I

https://m.edso00.ru/B3U9T8M3K



https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V
https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
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64

PaBHOBecue cuit Ha pelyare

KonTtponbHas paboTta 1mo teme
«/laBneHue TBepABIX TEN,
KHUJIKOCTEH U ra3on» /
Bcepocculickas npoBepodHas
pabota

PesepBHbIii ypok. Pabora ¢
TEeKCTamMu 10 TeMe «JlaBieHue
TBEPABIX TEN, )KUAKOCTEU U
ra3oB» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padora
«Hccnenoanue ycinoBun
pPaBHOBECHSI phIUara»

Pemrenne 3aJa4 110 TEMC
«YcaoBus PAaBHOBCCHUA pblyara»

Koadduuument nmoneznoro
JNEUCTBUS MEXaHN3Ma.
Jlaboparopnast pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTH

Pemenne 3agad mo teme "Padora,
MouHocTh, KIT/"

MexaHnueckast JHEpIusl.
Kunetnueckas 1 noTeHIMaIbHAS
SHEPrus

3akoH COXpaHCHUA

0.5

0.5

https://m.edsoo.ru/ROTOHON1C

https://m.edsoo.ru/W1T0B1B8U

https://m.edso0.ru/R5K100H9K

https://m.edsoo.ru/L5G5Q2K80

https://m.edso00.ru/J4K7Z6J2I

https://m.edso00.ru/Z8Y8DOL2Y

https://m.edsoo.ru/P4V40409T

https://m.edso0.ru/LON7T0D9C



https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K
https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
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66

67

68

MEXaHUYECKON YHEPIrUun

YPOK-3KCIIEPUMEHT 10 TEME
"DKCepuMEHTAIbHOE
ONpeieJICHUE U3MEHEHUS
KUHETUYECKOMN M MOTEHIIMAILHON
SHEPTUU MPU CKATHIBAHUM TEJIaA
10 HAKJIOHHOH IITOCKOCTH"

KoHnTtponbHas paboTta 1mo teme
«PaboTa 1 MOIIHOCTH. DHEPTH»

PesepBHblii ypok. Pabota ¢
TEKCTAMH 110 TEME
"MexaHnueckoe aBrxenue"
PesepBHblii ypok. Pabora ¢
TekcTaMu 110 TeMme "Pabora.
MomHoCcTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

https://m.edsoo.ru/Y6G409K7U

https://m.edsoo.ru/P2Z7P4G4N

https://m.edsoo.ru/J4Y7W4R4Z

https://m.edso0.ru/A5Z22G6YIM



https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M

8 KVIACC

KoimnuecTBo yacos
Ne Hara JIEKTPOHHBIE N (ppoBbIE

Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI

OCHOBHBIE ITOJIOKCHUS
MOJ'ICKy.TISIpHO-KHH@TH‘ICCKOfI
TCOPHHU U UX ONBITHBIC

1 https://m.edsoo.ru/I1L6W5X0Z

MMOATBCPIKACHUSA

Macca u pa3Mep aToMOB U
MOJIEKYJI

1 https://m.edsoo.ru/P7F6L4R6L

Mopaenu TBEpIOTO, JKUAKOTO U
ra3z000pa3HOro COCTOSTHUMN 1 https://m.eds00.ru/N9T7D1S1F
BElIeCTBa

OOBbsicHeHHE CBOWCTB TBEPOTO,
XKHUJIKOTO U Ta3000pa3HOTo
COCTOSIHMI BEIIECTBA HA OCHOBE 1 https://m.eds00.ru/L6X9P7X3M

MTOJIOKEHUN MOJIEKYJISIPHO-
KHHETHUYECKOW TeOpUH

K
PHCTAJLTHHEECKHE 1 aMOPhHbIC 1 https:/m.eds00.ru/HEW208V5D

TCIa

CMaunBanue 1 KalTUWJIAPHOCTD.

1 https://m.edsoo.ru/M209B3R1L
[ToBepXHOCTHOE HATSKEHUE

TenmoBoe paclIMpeHne U CHKaTUe 1 https://m.eds00.ru/J7T1T5C3B

Temnepatypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTHIO 1 https://m.edso00.ru/C9P4B3B3E
TCIIJIOBOT'O ABMIKCHUS YaCTHI]

Baytpennss sueprus. CriocoObl 1 https://m.eds00.ru/F1S701S9X



https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E
https://m.edsoo.ru/F1S7O1S9X
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13

14

15
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N3MEHEHUS BHYTPEHHEN SHEPTUH
Bunael rerionepenaun
VYpoxk-koHpepenuus
"[IpakTHyeckoe NCIOJIb30BaHNE
TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHUajIoB B LIETAX
sHeprocoepekeHus"

KonndecTBo TEIIoOTHL. Y AeIbHAs
TCIITIOEMKOCTD

YpaBHeH#He TEIIOBOTO OanaHca.
Teruioo0MeH U TEII0BOE
paBHOBECHE

JlaGopaTopHas pabota
"UcciaenoBanue ABJICHUS
TeriooOMeHa Ipy CMEIIMBAHUH
XOJIOAHOW U ropsiueit Boabl"

PacueT xommuecTBa TEIIOTHI,
HEOOXOMMOTO JIJISI HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPH
OXJNaXKJICHUHU

JlaGopaTtopHnas pabota
"Onpenenenue yaenbHON
TEIIOEMKOCTH BellecTna"
DHeprus ToIMBa. Y aenbHas

TCIUIOTAa CropaHusd

IInaBnenue u OTBCPACBAHUC
KpUCTAJUNIMICCKUX TCII. YV aenbHas
TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/R8O0E4G2J]

https://m.edsoo.ru/ROD8O9V0Q

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edsoo.ru/Q8RICE6H2R

https://m.edso0.ru/X8H6J1WO0OY

https://m.edsoo.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K6B

https://m.edsoo.ru/D3W3A40Q2I



https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I
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JlaGoparopHas paboTa
"OnpeneneHue yaeapHOU
TEIUIOTHI IJIaBJIEHUA JIbaa"

[TapooGpa3oBanue u
KoHeHcanus. Mcnapenue

Kunienne. Y neapHas Temiora
nmapooOpa3oBaHus U
KOHJICHCAIIMU. 3aBHCHMOCTD
TEMIIEPATypbl KUIIEHUSI OT
aTMoc(hepHOro naBiIeHUS

BnaxnocTs BO3ayXa.
JlaGopaTopHas pabota
"OnpeneneHne OTHOCUTEbHOM
BJI&YKHOCTH BO3qyXa"

Pemenue 3agau Ha onpenesieHre
BJIQYKHOCTH BO3/yXa

[TpuHIUTIB paObOTHI TETIIOBBIX
neurareneii. [laposas TypOuHa.
JIBuraTens BHyTPEHHETO
CTOpaHUs

KIIJI TenmoBoro ABuraTes.
TermoBble ABUTATENN U 3aIUTA
OKpY>Karolle cpepl

3aKOH COXpaHEHUs 1
MPEBPALLECHUS SHEPTUU B
TEIUIOBBIX ITPOLECCAX

[ToaroToBka Kk KOHTPOJIBLHOU
pabore o Teme "TermmoBsie

https://m.edso0.ru/G8POHOX5B

https://m.edsoo.ru/V4Y0X803H

https://m.edso0.ru/I6M5B7X7T

https://m.edsoo.ru/NOG6H8C2D

https://m.edso0.ru/D0J8G4K8H

https://m.edsoo.ru/J7B1B5E5SE

https://m.edso0.ru/S8A4K7F3F

https://m.edsoo.ru/ION7C7D7I

https://m.edsoo.ru/F2Z3K2F2D



https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I
https://m.edsoo.ru/F2Z3K2F2D
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SIBJICHUS. I/ISMCHGHI/IG arperaTHHx
COCTOSIHHH BerrecTBa'

Kontponbnas paboTa mo Teme
"TennoBble siBIcHUS. MI3MeHeHne
arperaTHbeIX COCTOSTHUI
BenecTBa"

DnekTpusanus tei. J[Ba pona
AJIEKTPUICCKUX 3aPSTI0B

Ypoxk-uccienoBanue
"DnekTpu3anus TeJl UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

B3anmopenicTere 3apsyKeHHBIX
ten. 3akon Kynona

DIEeKTpHUYECKOe MoJIE.
HanpsxeHHOCTD 3JIEKTPUYECKOrO
noss. [IpuHImMn cynepno3unuu
BJIEKTPUYECKUX TMOJIEH

Hocurenu snextpuueckux
3apsa0B. DJIEMEHTAPHBIN 3apsil.
Crpoenue atoma

[IpOBOAHUKY U TUANEKTPUKH.
3aKOH COXpaHEHUs
JIEKTPUUYECKOTO 3apsijia

Pemenue 3agau Ha npUMEHEHUE
CBOMCTB 2JIEKTPUYECKUX 3aps0B
DNEKTPUUECKUI TOK, YCIOBUS €TI0
cyuectBoBanus. VlcrouHuku
ANEKTPUYECKOTO TOKA

https://m.edsoo.ru/EQI6W3U2P

https://m.edso00.ru/U7V1TOV7Z

https://m.edso0.ru/L9VO0Y8NIC

https://m.edsoo.ru/H2R1J1U60

https://m.edsoo.ru/Z5Q3S3U0K

https://m.edsoo.ru/X6W509K0K

https://m.edsoo.ru/J1FAR7N4F

https://m.edso00.ru/1408N8X00

https://m.edsoo0.ru/O7T7Y419]



https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J
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39
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41
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43

44

45

46

JIefCTBUA DIIEKTPUYECKOTO TOKA
VYpoxk-uccnenoanue "JleiictBue
3JIEKTPUYECKOTO MOJIsl Ha
MIPOBOJIHUKYU U IUDJIEKTPUKH"
DNEeKTPUYECKUI TOK B METAIIIaX,
JKHIKOCTSX U ra3ax
DneKkTpruyecKas 1enb 1 e€
COCTaBHBIC YaCTH

Cuna Toxka. JlabopaTtopHas pabora

"N3mepeHue u peryiarupoBaHue
CHJIBI TOKA"

DNeKTpUUECKOe HAMpPSKEHHE.
Boabsr™metp. JITaGopatopHas
pabora "M3mepenue u
peryinupoBaHue HalpspKeHus "

CormnpoTuBieHNe NPOBOJHUKA.
VY nenpHOE CONPOTHUBIICHHE
BEIlleCTBA

JlabopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO
COITPOTHBIICHUSI IPOBOTHUKA OT
€T0 JUTHHBI, TUTOIIAIH
MOTIEPEYHOT0 CEUCHUS U
Marepuana"

3aBHUCHUMOCTE CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma Jist
yJacTKa e

JlabopaTopHnas pabota

0.5

0.5

https://m.edso0.ru/N6K2P6Q3U

https://m.eds00.ru/T1K3V1X2Y

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/P5G1A0WS5N

https://m.edsoo.ru/W5X5Z8P9K

https://m.edsoo.ru/G5Z26P6UQOH

https://m.edso00.ru/E3Z8S570Q27

https://m.edsoo0.ru/P7S2L1M2M

https://m.edsoo0.ru/D8J5G7Q5S

https://m.edsoo.ru/R7A5G0I8N



https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
https://m.edsoo.ru/R7A5G0I8N

47

48

49

50

51

52

53

"WccenoBanne 3aBUCUMOCTHU
CHWJIBI TOKA, WAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTopa M HANPSHKCHHS Ha
pesucrope"

IlocnenoBarenpHOE U
napauiebHOE COCIMHEHUS
HpOBOI[HI/IKOB

JlaGopatopHas pabota "IIpoBepka
IIpaBUJIa CI0XKEHUS HANPSDKEHUIH
IPU NOCIIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

JlabGopaTtopHnas pabora "IIpoBepka
MpaBuWJIa I CUJIBI TOKA MPU
napayiebHOM COSAMHEHUN
pe3uctopos"

Pemenne 3a/la4 Ha IPUMCHCHUC
3akoHa Oma JJIA pa3]IndHOro
COCAMHCHU ITPOBOAHUKOB

Pabora u MomHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

JlabopaTopHnas pabota
"Onpenenenue paboTs U
MOIIHOCTH 3JIEKTPUYECKOTro ToKa"

DNeKTpUYecKue LenH U
MOTPEOUTENH SIEKTPUIECKOI
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/A7Q8Y5P7B

https://m.edso0.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6R8NGE

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo0.ru/E4A2Z3D7T

https://m.edsoo.ru/E2P6V8C3Q

https://m.edsoo.ru/R7F2V1B5T



https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
https://m.edsoo.ru/R7F2V1B5T
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61

ITocTostHHBIC MATHUTHI, UX
B3aUMOJICHCTBUE

VYpoxk-uccienopanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHuToB"

MarnutHoe nojie. MargutHoe
noJie 3eMIU U €ro 3Ha4YeHue It
JKA3HU Ha 3emiie

IToaroroBka K KOHTPOJIBHOMI
pabote no Teme "DaeKTpuyecKue
3apsibl. 3apsHKEHHBIC Tella U UX
B3aumoiercTBus. [locTosTHHBIN
3JIEKTPUYECKUMA TOK"

KonTponbHas padota no teme
"DEeKTPUYECKHUE 3aPSIbI.
3apspKeHHBIC Tea U UX
B3auMoencTBUs. I10CTOSHHBIH
AIEKTPUIECKUI TOK" /
Bceepoccuiickas npoBepoyHas
pabota

PesepsHylit ypok. Pabora ¢
TekcTamu 1o teMe "IlocTosHHbIN
AIEKTPUIECKUI TOK" /
Bcepoccuiickas npoBepo4Hast
pabota

OmneiT Opcrena. MarautHoe nosue
ANEKTPUYECKOT0 Toka MaruutHoe
T0JIe KaTyIIKH C TOKOM
[TpumeHeHne IeKTPOMarHuToB B
texHuke. JlabopaTopHas pabora

0.5

https://m.edso00.ru/Z0C9C1M8S

https://m.edsoo.ru/l11K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

https://m.edsoo.ru/L5D2E0L40

https://m.eds00.ru/G7X7C706X

https://m.edso0.ru/F5D8D9T8N

https://m.edsoo.ru/T9L1S9K0Q

https://m.edsoo.ru/M8VINSDOL



https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N
https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
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67
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"N3yuenue nedcTBUSI MAarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

DEeKTPOABUTaTENb IOCTOSHHOTO
Toka. Mcronp3oBanue
JIEKTpoABUTaTENECH B
TEXHUUYECKUX YCTPONCTBAX U Ha
Tpancnopre. JlaboparopHast
paborta "KoHcTpyupoBanue u
n3y4eHue paboThl
3JIEKTPOJBUTATEIS "

OmnbiTel @apazes. 3akoH
3JIEKTPOMArHUTHON UHIYKIIMH.
[IpaBuiio Jlenna

DnexrporenepaTtop. Crocoos
MOy YCHHUSI IIMEKTPUUYECKOI
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300OHOBJISIEMBIX UCTOYHHKAX
SHEPTUHU

[ToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "DieKTpUYeCcKue
W MarHUTHBIE SBiIcHUA"

KontponbHas paboTa mo Teme
"DeKTpUUEeCKUEe U MarHUTHbBIE
SIBJICHUS"

PesepsHylit ypok. Pabora ¢
TexcTamu 110 Teme "TermioBkle
SBJICHHS"

PezepHrlil ypok. Pabora c
TEKCTaMHu 110 TeMe "MarauTHeIe

https://m.edsoo.ru/J1V7A7C2I

https://m.edsoo.ru/ESL8MOH4W

https://m.edsoo.ru/FSH8W9IRSI

https://m.edsoo.ru/G1L3L2X7L

https://m.edsoo.ru/Y2X8R3FON

https://m.edsoo.ru/J1J3F9B6T

https://m.edsoo0.ru/P912D8KOW



https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N
https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

SABJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10

ITPOITPAMME 08 4 145



9 KJIACC

KosaunuyecTBo 4yacos
Ne Hara DJIeKTpOHHbIe N (pOoBbIE

Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypchl

padoThI padoTsbl

Mexanndeckoe JABHXKCHUC.

1 https://m.edsoo.ru/F4G6CIM7F
MartepuanbHas TOUYKa
Cucrema orcyera.
OTHOCHUTENLHOCTh MEXAHUYECKOT'O 1 https://m.edsoo.ru/N5SC9F5F5F
JIBHOKEHUS
Paroweproe npmonieiiioe 1 https://m.eds00.ru/Y 4X4H7N6C

NBIDKECHHE

HepaBHoMepHOE npsAMOIUHENHOE
neuxenue. Cpenusis u 1 https://m.edsoo.ru/VOU7B4D1Z
MIHOBEHHAasl CKOPOCThb

[Ipsamonuneiinoe
PaBHOYCKOPEHHOE JBUKCHHUE. 1 https://m.edso0.ru/JOP612R0OH

Yckopenue

CKopoCTh NIPSAMOJIIMHENHOTO
PaBHOYCKOPEHHOTO JIBH)KEHUS. 1 https://m.edso0.ru/M9E114S5N

I'padpuk ckopoctr

Jlaboparopnas pabota
"OnpeneneHne yCKOPEHUs Tesna

1 1 https://m.edsoo.ru/O0P8S4C1]
MIpH paBHOYCKOPEHHOM JBIKECHUH
10 HAKJIOHHOU IJIOCKOCTHU"
CB00O .0
BODOHOC TAJICHHE TEIL. LIBITH 1 https://m.edso00.ru/J9Y3Z2J1G

Tanunes

PaBHOMEpHOE NBMXEHUE 10 1 https://m.edsoo.ru/R8K1UIL AL



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L

10

11

12

13

14

15

16

17

18

19

20

21

okpy>kHocTH. [lepuos u yacrora
oOparmienus. JIuneiinas u yriaosas
CKOpPOCTH

LentpocTpemMuTenbHOE
YCKOpEHHue

IIepBb1ii 3ak0oH HproToHa. BekTop
CHJIBI

Bropoii 3akoH HeroTOHA.
PaBHOpelicTBYIOIIAsA cHIla
Tperuit 3akoH HeroTOHA.
Cynepno3unus cui

Pemenue 3aga4 Ha npuMEHEHUE
3akoHOB HproToHa

Cuna ynpyroctu. 3akoH ['yka
Pemrenue 3agaud mo reme «Criia
yOPYTroCTH»

Jlabopartopnas pabota
«OrnpenenenHne KeCcTKOCTH
TIPYKUHBDY

Cuna tpeHus

Pemenne 3amau no reme «Cuna
TPEHUSD

Jlabopartopnas pabota
"Onpenenenue ko3 duimeHTa
TPEHUS CKOJIbKEHUS"

Pemenue 3anau no teme "3aKoHbI
Herotona. Cuna ynpyroctu. Cuna
TpeHus"

https://m.edsoo.ru/ASO9KI1NQU

https://m.edsoo.ru/H6G217N4R

https://m.edso0.ru/F8S7N1T5N

https://m.edsoo.ru/S5W4B2VOR

https://m.edso0.ru/X4E7S7E6C

https://m.edsoo.ru/WOR3B0OB2E

https://m.edsoo.ru/N1IN5UOH10

https://m.edsoo.ru/JOR6G3A10

https://m.edso0.ru/X7J9P9S8E

https://m.edso0.ru/Z7K60Q4V2V

https://m.edsoo.ru/U5B6R1V0Z

https://m.edsoo.ru/B6USW9A8Z



https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z

22

23

24

25

26

27

28

29

30

Cuna TAXKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.
YckopeHne CBOOOHOTO TaICHUS
VYpoxk-koHpepenuus "JBrxenue
TeJ BOKPYT I'PaBUTAIMOHHOTO
uentpa (CoyiHeuHas cuctema).
lanmaxTukn"

Pemrenue 3agaud mo treme "Cuia
TSPKECTU U 3aKOH BCEMUPHOTO
TAroTeHus"

[IepBas kocMu4ecKkas CKOPOCTb.
HesecomocTs u nneperpysku

PaBHoBecue marepuanbHONW TOUKH.
AOGCOIIIOTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OCBhIO BPAIICHHMSL
MowmeHnT cuibl. LlenTp TskecTn

PaBHOBecue marepuanbHOW TOUKH.
AGCOIIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OCBhIO BPAIICHHSL
MowmeHnT cuinbl. LleHTp TspkecTn

Pemenue 3agau mo reme "MoMeHT
cuisl. L{enTp TsDKECTH"

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "MexaHndeckoe
nBrokeHne. Bsaumoaeticteue ten"

KonTponbnas pabota no teme

https://m.edsoo.ru/D9E4E912Z

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P614D6B

https://m.eds00.ru/Q3T3V3Z0Y

https://m.edsoo.ru/P1A7D407W

https://m.edso0.ru/HOW1S5WS8T

https://m.edso00.ru/B8T6J2J6K

https://m.edsoo.ru/I5X6B0B1I

https://m.edsoo.ru/W1V8P6V3B



https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
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34
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38
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40

41

"MexaHn4eCKOe IBUKEHUE.
B3aumoneiictBue Ten"

Nmnynse Tena. UMnynbe cuibl.
3aKOH COXpaHEHUsl UMITYJIbCa.
VYupyroe u Heynpyroe
B3aUMOJICUCTBHE

Pemrenue 3agad mo reMe "3akoH
COXpaHEHUs UMIyJibca"

Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexanunueckast paboTa u
MOILHOCTb

PaGoTa cuitbl TsKECTH, CHITBI
YIPYTrOCTH M CHIIBI TPCHUS
Jlaboparopnas pabota
«Onpenenenue paboThl CUIIbI
TPEHUs IIPU PAaBHOMEPHOM
JIBYDKEHUH TEJa 1o
TOPU30HTAILHON TTOBEPXHOCTHY

CBs13b 3HEPTUH U PAOOTHI.
[ToTrenumanbHas sHEPTU

Kunernueckas sneprus. Teopema
O KUHETUYECKOHN YHEPIrun

3akoH COXpPAaHCHUA DHEPTUU B
MCXaHHKC

Jlaboparopnas pabora «/3ydeHne
3aKOHA COXPAHEHHS YHEPTHI»

KonebarensHoe JABMXKCHUEC U €TI0

https://m.edsoo.ru/D5U2T9J5B

https://m.edsoo.ru/M6H4V106L

https://m.edso0.ru/N2S4U5J8T

https://m.edso0.ru/S3V3B4V1T

https://m.edsoo.ru/N6N9E3J4U

https://m.edso00.ru/J1G1B4T20

https://m.edsoo0.ru/C2V7B6E2I

https://m.edso0.ru/J3T8L3D5T

https://m.edsoo.ru/M8VOW3W3F

https://m.edso0.ru/M3S2Y8J1H

https://m.edsoo.ru/S2N5G8W2K



https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
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XapaKTePUCTUKHU

3aTyxaromue KojieOaHusl.
Brinyx)neHHBIE KOJTIEOaHUS.
Pe3onanc

MareMaTnyecKkuil ¥ py>KUHHBINA
MasTHUKU

Ypoxk-uccienoBanue
«3aBUCUMOCThH MepUoa
KOJIeOaHUM OT KECTKOCTH
IPY>XUHBL ¥ MACCHL I'Py3a»

[IpeBparenne sHEpPruu Npu
MEXaHUYECKUX KOJIeOaHUuIX

Jlaboparopnas pabota
«OrmpeiesieHue 4acToThl |
nepuoja KonebaHu mpyKUHHOTO
MasiTHUKa

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHUMOCTH TIEPUO0JIa
KoJIeOaHUH TPy3a, TIOJBEIIEHHOTO
K HUTH, OT MacChl Tpy3a»

Mexanndeckre BOJHEL. CBOMCTBA
MeXaHUYEeCKNX BOJIH.
[IpononbHBIE M TONIEPEYHBIE
BOJIHBI

VYpoxk-koHpepeHus
"MexaHn4ecKkue BOJHBI B TBEPIOM
tene. CelicMudecKre BOJIHEI"

3Byk. Pacnipoctpanenue u

https://m.edsoo.ru/N3SOW1U5SE

https://m.edsoo.ru/I9M614R7Z

https://m.edsoo0.ru/Y4K3Y5P8X

https://m.edsoo.ru/L4W6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

https://m.edso00.ru/S4AM7L4W3V

https://m.edso00.ru/B2F6X2X0R

https://m.edsoo.ru/W1WO0M9JOM

https://m.edsoo.ru/A7TR9U7S70Q



https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q
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59

OTpaXCHUC 3BYKa

Ypoxk-uccienoBanue
"HaOmroneHue 3aBHCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa M BbICOTa TOHA.
AKyCTUYECKUI PE30HAHC
Ypok-koH(pepeHmus "YIIbTpa3ByK
1 UH(]pa3ByK B PUPOJIE U
TexXHuke"

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHn4yeckue
Koue0aHus 1 BOJHEI"

KonrtponsHas pabora no teme
"3aKOHBI COXPaHEHUS.
MexaHunueckue KojaeOaHus U
BOJIHBI"

SHCKTPOMEIFHI/ITHOG I10JIC.
BHCKTpOMal"HI/ITHBIe BOJIHBI

CBolicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

Ypok-konpepenmus "[lkana
ANIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanne
ANEKTPOMATrHUTHBIX BOJH JIJIsI
COTOBOM CBSI3H"

VYpok-uccnenosanue "M3yuenne
CBOMCTB SJICKTPOMArHuTHBIX BOJIH

https://m.edso0.ru/N4Z4K9C9Y

https://m.edsoo.ru/J1IR2M3Q3W

https://m.edso00.ru/U3W9Q7R9S

https://m.edsoo.ru/F8M20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

https://m.edsoo.ru/U6Q7S6X6F

https://m.edsoo0.ru/K7B7Z4W6C

https://m.edso00.ru/SOU6R8I1C

https://m.edsoo.ru/T3R1R0CSI



https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/T3R1R0C8I
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C IOMOIILI0 MOOMIIBHOT'O
tenedona”

Pemenwue 3a1a4y Ha onpe/ieiieHre
YacTOTHI U JUIMHEI
JIEKTPOMArHUTHOMN BOJTHBI

DneKTpoOMarHuTHas pupoa
ceeta. CKopocTh cBeTa. BosiHOBBIE
CBOICTBA CBETA

HUcTounukn cBeTa.
[IpssMonuneitHOE
pacrpocTpaHeHUE CBETa.
3atmenust CosHia v JIyHbl

3aKOH OTpa)XE€HUs CBETA. 3epKaJla.
Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA OTPaKEHUsI CBETa

HpeHOMHCHI/IC cBeTa. 3aKOH
MMpEIOMJICHUA CBETA

[TonHOE BHYTpEeHHEE OTpaKeHHE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPAKEHUSI B
ONTHUYECKUX CBETOBOJIaX

Jlabopartopnas pabota
"UcciaenoBanne 3aBUCUMOCTH
yTJIa PEIOMIICHUS CBETOBOTO
Jy4a OT yIJia MajJeHus Ha TPaHUIe
"Bo3ayx-cTexkio""
VYpok-koHpepeHHs

"M cnonp30BaHUE MMOJTHOTO

https://m.edsoo.ru/Q2V5N7R5J

https://m.edso00.ru/SIUOF1L6Y

https://m.edso00.ru/Q8A4S9T4J

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.edsoo.ru/N4S3P8EQT

https://m.eds00.ru/S3DING6T1T

https://m.edso00.ru/YOT3K7BON



https://m.edsoo.ru/Q2V5N7R5J
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J
https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T
https://m.edsoo.ru/Y0T3K7B0N
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71

72
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74
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76

BHYTPEHHETO OTPAXKEHHUS:
CBCTOBOJAbI, OIITHKOBOJIOKOHHAA
CBS3b"

JIna3el. OnTHYecKas cuia JIUH3bI

[TocTpoenue nzobpaxeHuii B
JMH3aX

Jlaboparopuas pabota
"Onpenenenre GoKycHOTO
pacCTOsAHUA U ONTHYECKOU CHUJIBI
cobuparomen TUH3b1"

VYpoxk-koHpepenuus "OnTuyeckue
JIMH30BBIE TPUOOPHI"

I'na3 xak ontuyeckas cucrema.
3penue

Ypok-koHpepentus " lepexTo
3penust. Kak coxpanuts 3penue"
Paznoxenue 6enoro ceera B
crnektp. OnbiTel HeloTOHA.
CrnoskeHue CeKTpaIbHbIX IIBETOB.
Jucnepcus ceera

JlaGopaTopnas pabdora "OnbITh IO
pasioxeHuto 0e10ro ceera B
CIIEKTp M BOCTIPUATHIO [IBETA
MPEMETOB NP UX HAOIIOJCHUN
gyepe3 [BETOBbIC (GUIILTPHI"
Ypok-nipaktukyM "BonaHoBbIE
CBOWCTBA CBETA: IUCIIEPCHS,
uHTEepdepeHtys u audpaxaus”

https://m.edsoo.ru/17VVON3C6C

https://m.edso0.ru/K6Z010T2C

https://m.edsoo.ru/I8J5C1E2F

https://m.edsoo.ru/X3H9I10W7U

https://m.edsoo.ru/R8M7Q511A

https://m.edso0.ru/N6D1A6Z30

https://m.eds00.ru/G60601H6Y

https://m.edsoo.ru/R7U7B4P1K

https://m.edsoo.ru/T2L4Z0X8T



https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F
https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K
https://m.edsoo.ru/T2L4Z0X8T
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OmnebiTel Pesepdopna n
IJIaHeTapHasi MOJIeJb aToMa
[Toctrynater bopa. Moaens atoma
bopa

Hcnyckanue u norjioueHne cBeTa
aromoM. KBaHThl. JIMHEHUaThIe
CIIEKTPBI

VYpoxk-npaktukym "Habmonenne
CHEKTPOB UCIyCKaHUS"

PagnoakTUBHOCTE U €€ BUIBI
Crtpoenue aTOMHOTO sizpa.
Hyxnonnas monens
PanuoakTuBHBIE TpEBpaLICHUSI.
M3oTtonsl

Pemrenue 3agad mmo reme:
"PannoakTuBHBIE NpeBpaleHus"
[Tepuon monypacnana
VYpok-koHpepeHus
"PannoakTuBHBIE U3TyUEHHUS B
IIpUpOJIE, MEAULINHE, TEXHUKE"
S nepHble peakiuu. 3aKOHBI
COXpAaHEHUS 3apsA0BOTO U
MacCOBOTO YHCEI

DHeprus CBSA3U aTOMHBIX SIIED.
CBsI3b Macchl U SHEPTUU
Pemenue 3amad mo teme
"SAnepubie peakuu"”

Peakuuu cunTe3a U 1eJICHUS SIEp.

https://m.edso00.ru/X9G1Z8I11P

https://m.edsoo.ru/A7C3C9B5V

https://m.edso00.ru/C60Q6K4B0B

https://m.edso0.ru/U5D5G7M30

https://m.edsoo.ru/E5V7FOP1X

https://m.edso0.ru/GOA90Q8P4U

https://m.edso00.ru/G2V8Z1Y8N

https://m.edsoo.ru/J7K2G5V5L

https://m.edsoo.ru/\V3W7A9K3C

https://m.edsoo.ru/T1S9P615I

https://m.edsoo.ru/N8O7SON3K

https://m.edso0.ru/Q4MQOUOX5G

https://m.edsoo.ru/I0LOS3U6W

https://m.edsoo.ru/T3A7TILIG



https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/U5D5G7M3O
https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/G2V8Z1Y8N
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/V3W7A9K3C
https://m.edsoo.ru/T1S9P6I5I
https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/T3A7T9L9G
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Ucrounuku sneprun CosHua U
3BE3 ]

Ypok-koudepennus "Anepuas
JHepreTuka. Jlencraus
PaaMOAKTUBHBIX U3yUYECHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBHOM
pabore 1o Teme
"DJIeKTpOMAarHUTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJIHBI.
KBantoBrie sBaeHus"
KoHntposnbhas paboTa o teme
"DIEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJIHBI.
KBanToBEIE sBICHUS"

[ToBTOpeHme, 0600IIEHNE.

JlabopaTopHbie pabOTHI 1O KypCy

"BzaumoneiictBue ten"

[ToBTOpenme, 0600IIEHNE.
Pemenne pacueTHsIxX U
KayeCTBEHHBIX 3a7a4 10 TEME
"TemnoBsie nporecch”

[ToBTOpenue, o6o0ICHNE.
Pemenne pacueTHsIxX U
KaueCTBEHHBIX 3a/a4 110 TeMe
"KIIJI TerioBeIX ABUraTeiaci”
[ToBTOpenue, o6o0IICHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 3a/1a4 [0 TEME

https://m.edsoo.ru/X102Z5W30

https://m.edsoo.ru/L9Y3H8I12X

https://m.edso00.ru/03Z8X0G5V

https://m.edso00.ru/G3Y700L6R

https://m.edsoo.ru/ISU6K308L

https://m.edsoo.ru/11C611U0W

https://m.edso00.ru/M91703R8N



https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/M9I7O3R8N
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102

"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"CseToBbI€ gBIEHUS"

[ToBTOpenue, 06061meHue. Pabora
C TEKCTaMH I10 TeMe ""3aKOHBI
COXpaHEHHUs B MexXaHUKe"

[ToBTOpenue, 0600menue. Pabora
¢ Texkctamu 110 Teme "Konebanus
U BOJIHBI"

IToBTOopenue, 0600meHue. Pabora
¢ TekcTamH 1o TeMe "CBeToBbIE
SIBJICHUS"

IToBTOpenue, o600menue. Pabora

¢ Tekctami 1o teMme "KBauroBas u
sanepHas pusuka'

OBUIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

27

https://m.edsoo.ru/N3C8J6N4B

https://m.edsoo.ru/N9N5Z9T4L

https://m.edso00.ru/P8W1Q5R7G

https://m.edsoo.ru/D4V0Z0MOI

https://m.edsoo.ru/L519U6G3L
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https://m.edsoo.ru/L5I9U6G3L




ITPOBEPAEMBIE IIPEIMETHBIE PE3YJBbBTATBI OCBOEHUSA
OCHOBHOM OFPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

11 HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

12 pasiinydaTth ABJICHUA II0 OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bl/ISI/I‘-ICCKOC SIBJICHUC

pacro3HaBaTh NPOSIBIIEHUE U3YyUYCHHBIX (U3MUECKUX SBICHUH B
13 OKpYy arolleM MUpe, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TIEPEBOJUTH MPAKTHUECKYIO 3a7auy B yueOHYIO, BBIICIISATH

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABIICHUIN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DHU3HYECKUE SIBICHUS,
uCcHoib3ysd (u3nyecKkrue BEIUYMHBI, IPU ONUCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKUH CMBICH HCIOJB3yEMbIX BEIHYUH, WX
14 0003HaYEHHS U €IUHUIIBI (PU3NYECKUX BEITMYUH, HAXOJUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYI0  (DM3MUYECKYI0O BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU,  CTPOUTHh  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(hbUBUYECKUX BETMYUH

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3HUYECKUE SIBJICHHUS U TPOIECCHI,
L5 WCMOJIb3YySl W3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CJIOBECHYIO
(bopMyTHMpPOBKY 3aKOHa MW  3alHMCHIBATh €T0 MaTeMaTUYeCcKoe

BBIPpAXXCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TN, B TOM
Yyhclie M B KOHTEKCTE CHUTyallMd MpPaKTHUKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BbIIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTh
' oObsicHeHWe u3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopod Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUN, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7 pemath pacuéTHble 3aAaud B 1 — 2 AecTBUsI, UCHOIB3YS 3aKOHBI U



1.8

1.9

1.10

1.11

1.12

1.13

1.14

(dopMyIbl, CBA3bIBaOIIME (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
yCIIOBUSL 33Jlaud  3alUChIBaTh KPaTKOE YCIOBUE, MOJCTaBIATh
¢u3nyeckue BeIUUYUHBI B POPMYJIBI U TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PELIEHUs 3ajad, OLIEHUBATh

PCATUCTUIHOCTD HOJ'Iy‘IGHHOfI (I)H3PI“I€CKOIZ BCIINYHHBI

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh HPHU MOMOLIA
(U3NYECKUX METOJIOB, B ONHCAHWU HCCIIEJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEeANnoiokeHue  (TUHmoTesy),  pa3iuyarb |
WHTEPIPETHUPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ oIlbITa, A€JIaTh BBEIBOJBLI I10 €I'0 pE3yJibTaTaM

NPOBOJUTH OMBITBI 0 HAOMIOACHUIO (DU3MUYCCKUX SIBICHUH WU
¢u3nueckux  CBOWCTB  Tel:  (OpMyIUpOBaTh  MPOBEPSEMBIC
NpPENONIOKEHUs, CcOOMpaTh  YCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYIUPOBATH BHIBOIBI

BBINOJIHATh NPSMBIE U3MEPEHHS C HCIIOJIB30BAHMEM aHAJIOIOBBIX H
uu(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUA NPUOOPOB C y4ETOM

3aJJaHHOI a0COIIOTHOM MOTPEUIHOCTH U3MEPEHUI

IPOBOJUTH  MCCJIENOBAHUE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYroil C UCIOJIB30BAHUEM MPAMBIX HW3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YEOHOI'O MCCIEIOBAaHHUSA, COOMpPAThH
YCTAHOBKY M BBINOJIHATH U3MEPEHHUSI, CIEeNys NPEJI0KEHHOMY IIJIaHy,
(uKcUpoBaTh pe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIUIl U TPapUKOB, A€TIaTh BIBOIbI

10 pe3yJibTaTaM UCCIICAOBAHUA

INPOBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MUYECKUX BEIMUYUH, CIEeays
IPEUI0KEHHON MHCTPYKIMU: NPU BBIIIOJIHEHUU U3MEPEHUN cOOMpPaTh
9KCIIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HMCKOMOM

BCJINYHHBI

coOmonaTh TpaBUia TEXHUKUM Oe3omacHOCTH Tpu  pabore C

1abopaTOpHBIM 000PYTI0BaHUEM

yKa3blBaTh MPHUHIMIBI  JACHCTBUS TOpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakKTepU30BaTh MPUHIUIIBI JIEUCTBUS HM3YYEHHBIX
MPUOOPOB M TEXHUYECKUX YCTPONCTB C TOMOIINBIO WX OIHMCAHHUS,
WCTIONB3Yysl 3HaHUS O CBOMCTBaX (DM3MUYECKUX  SIBICHUH U

HEO0OXOaUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

11
1.2

OPUBOJIUTH TpHUMEpbl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIh30BAHUS (DU3UUYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM Ui oOecriedeHuss ©O€30lacHOCTH MpU  OOpallleHuH ¢
pruOOpaMy U TEXHUYECKUMU YCTPOICTBAMH, COXPaHEHUS 310pOBbs U

CO6J'IIO,Z[CHI/I$I HOPM 5KOJIOTUYCCKOI'O ITOBEACHUS B OKPY)KaIOHleﬁ cpeae

OCYUIECTBIISATh OTOOP MCTOUYHUKOB MHpopManuu B cetu MHTepHET B
COOTBETCTBUM C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUW M MyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(POpMAIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBON HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

UCII0JIb30BATh npu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAYYHOIOMYJISIDHYIO ~ JIUTEpaTypy  (HU3HUECKOro  CoAep aHus,
CIIpaBOYHbIE MaTepHaslbl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

U3 OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpManuu (HU3NIECKOro
COJIep’KaHus, B TOM 4YMCJIE MyOJUYHO JeNaTh KpaTKUe COOOIIEHHUs O
pe3yibTatax MPOEKTOB WM Y4YeOHBIX HCCIEOBaHUM, NPU 3HTOM
rPAMOTHO HCIIOJIB30BaTh W3YYCHHBIM ITOHATUHHBIN anmapar Kypca

(I)I/I3I/IKI/I, COMMPOBOKAATH BBICTYIIJICHUC HpC3CHTaHHCﬁ

IIpU BBIITOJIHCHHUN qu6HBIX IMPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ pacupeacisiaTb
0053aHHOCTH B Tpynrme€ B COOTBETCTBUH C ITOCTABJIICHHBIMUA 3a/ladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa I(CﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIad B JACATCIBHOCTL TI'PYIIIIbI, BBICTPAWBATH
KOMMYHHKATHUBHOC B3aHMOHCﬁCTBHe, Y4UUThIBaA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJB30BAaTh IIOHATHUA

pas3iinyaTth ABJICHUA I10 OIMMHMCAHUIO HX XapPAaKTCPHBIX CBOMCTB U Ha



1.3

14

1.5

1.6

1.7

1.8

1.9

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I?»I/I‘ICCKOC SIBJICHHUC

pacmo3HaBaTh MpPOSBIECHUE M3YUYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHUPOIE,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIICISAThH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3MYECKUE SIBICHUS,
UCNONb3ys (U3NYECKHE BEJIMYUHBI, IPH ONUCAHUU IPABUIIBHO
TPakTOBaThb  (DU3MYECKH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHMS U €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME  JIAHHYI0  (PU3MYECKYI0O BENMYMHY C JAPYTUMH
BEJIMYMHAMHU,  CTPOMTh  TIpaUKd  H3Y4YEHHBIX  3aBHCHMOCTEH

(bU3HUECKUX BEIIMYUH

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/I3I/ILICCKI/IC SABJICHUA U IIPOLECCCHI,
HUCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU J3TOM [OaBaTb CJIOBECHYIO
(I)OpMy.TII/IpOBKy 3aKOHa MW  3alMChIBaThb €ro  MaTreéMaTU4dCCKOC

BBIPAKECHHE

OOBACHATH (PU3MUYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JOrMYecKuX LIaroB ¢ momompio 1 — 2 u3yueHHBIX CBOICTBa

(u3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemath pacyéTHble 3a7auu B 2 — 3 JEMCTBUSI, UCHOJIB3YS 3aKOHBI U
(bopMyIbl, CBA3bIBaONIME (PU3NUYECKHE BEIMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 33/1a4X 3alUCHIBATh KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX U1 peLIeHHus 3aJauyd, BbIOMpaTh 3aKOHBI U  (OPMYJIHI,
HeoOXoauMble Ui €€ pelleHus, IPOBOAUTHh pacdy€Tbl U CPAaBHUBATH
NOJY4YeHHOE 3HaueHue (U3NYECKONW BEIUYMHBI C HW3BECTHBIMHU

JaHHbIMHA

pacno3HaBaTh INpPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh IPHU IOMOIIU
(u3NYEeCKUX METO/I0B, UCIOJIb3YsI OMMCAHUE UCCIIEJOBAHNUS, BBIACIATD
IPOBEPSIEMOE IPENIOJIOKEHNE, OLIEHWBATh MPABWIBHOCTH IOpsIKa
IIPOBEJCHUS MCCIEA0BaHNUS, 1€]1aTh BBIBOBI

MPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYIHpPOBaTh  MpOBEpsieMble

MPENNOJIOKEHNUsI, CcOOMpaTh  YCTaHOBKY U3  IPEIJIOKEHHOTO



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

O60py,HOBaHI/I$I, OIMIKCBIBATHh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MUYECKUX BEIUYHH, CPABHUBATH PE3YJILTATHI

M3MEPEHUH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCIEAOBAaHWUE  3aBUCHMOCTH  OJHOW  (DU3HUYECKOM
BCIIMYHUHBI OT IIpyI‘Oﬁ C HCIIOJIB30BaHUCM HpSIMBIX I/I3MepeHI/II711
IUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY W BBINOJHATH
W3MEpeHUus, ClIeAys TMPEeMIOKECHHOMY  IUIaHy, (DHUKCHpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUC TaOIUIl U TpadHKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

NPOBOJIUTh  KOCBEHHbIE  M3MEpeHHs  (U3MYECKUX  BEJIMYUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOM HHCTPYKLUMH, U BBIUUCIATH 3HAYCHHE

BCJIMYNHBI

coOnrofaTh IMpaBWia TEXHMKM Oe3omacHOCTH 1npu paboTe ¢

1a0opaTOpHBIM 000pyI0BaHUEM

XapakTepu30BaTh MNPUHIUMbBI JIEHCTBUA HU3YyUEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJICHUA U HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

paCHO3HaBaTB HpOCTI)Ie TEXHUYCCKHUC yCTpOfICTBa 148 I/IBMepI/ITeJII)HI)IC
npuOOPHI IO CXeMaM M CXEeMaTHYHBIM PHUCYHKAaM, COCTaBIIATh CXEMBbI
3JICKTpI/I‘I€CKI/IX HCHCﬁ C TIIocCIeHJOoBAaTCIIbHBIM U HapaJIJIeJH)HI)IM
COCIMHCHUEM  DJIEMEHTOB, pa3iuuas YCJIOBHbIE  00O3HAYCHUS
3JIEMEHTOB IEKTPUUYECKUX LEMen

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHMEpax)
MPAKTUYECKOTO MUCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B ITOBCEIHEBHOM
KU3HU i oOecriedeHHss O€30MacHOCTH MpH  OOpamieHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHSI 3I0POBBS U
cOOJTI0IEHHSI HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIeH cpefie
OCYIIECTBIISATH MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCA 3HAHMM W NYTEM CpPaBHEHMS
JIOTIOTHUTEBHBIX HMCTOYHUKOB BBIACIATh HWHGOpPMAIMIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

HCIIOJIb30BaTh IIPpU  BBINNOJHCHUU y‘—Ie6HBIX BallaHI/Iﬁ HAay4HO-



1.19

1.20

9 KUIIACC

Kon
MpoBepPsAEMOro
pe3yJbTara

11

1.2

13

1.4

HOMYJISIPHYIO JINTEpaTypy (U3NYECKOrO COJEpKaHUs, CIPaBOYHbIC
Marepuanbl, pecypcsl ceTtu MHTepHeT; Binaaerb npuémMamu
KOHCIIEKTUPOBAHMsI TeKCTa, MpeoOpa3oBaHusl WHGOpPMALUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
000011asi WHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DHU3NYECKOTO
COJIEpP)KaHUsI, B TOM 4YHCIIe MYOJIMYHO MPEICTABISATh PE3YJIBTATHI
MPOCKTHOW MJIM HCCIIEIOBATEIbCKOM JEATEIBHOCTH, IPH ITOM
rpaMOTHO HCIIOJIb30BaTh M3YYEHHBI MOHATUWHBIA amnmapar Kypca

(hu3HKH, COPOBOXKIAThH BHICTYIICHUE TPE3eHTallUeH

IPU BBIOJHEHUH Y4€OHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PacCIpenesaTh 0053aHHOCTH B I'PYIIE B COOTBETCTBUH C
NOCTaBJICHHBIMM  3a/Jla4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA U  KOPPEKTUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCITENBHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aUMOJECHCTBHE,  MPOSABISS  T'OTOBHOCTh

paspematb KOHGIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pas3iiniaTth ABJICHUA IO OHNHMCAHHUIO HX XapPaKTCPHBIX CBOICTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I'—IeCKOC SIBJICHUE

pacno3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’KaloIleM MHpE, B TOM 4YHucCie (U3NUECKUe SBICHHUS B MPHUPOIE,
IPY 3TOM TEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO, BBIACTATH

CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SIBICHUN

ONHUCHIBaTh H3yYEHHBIC CBOWCTBA Tl W (DU3UYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHe BEIMYUHBI, TPH OMUCAHWU TPABUIIBHO
TPakTOBaThb  (DU3MYECKMH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYECHHS M AUHUIIBI (PU3NYECKUX BEITHMUWH, HAXOTUTH (OPMYJIHI,

CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYyTUMHU



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BCINYHMHaAMHU, CTPOUTH Fpa(1)I/IKI/I HN3YYCHHBIX 3aBHUCHUMOCTEMN

(hU3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MYECKHE SIBICHHUS M MPOLECCHI,
WCIOJIb3Yysl W3Yy4YCHHBIC 3aKOHBI, IIPH OTOM JaBaThb CIIOBECHYIO
(OpMYIMpPOBKY 3aKOHa W 3alMChIBaTh €ro MaTeMaTH4ecKoe

BbIPAXKCHUC

OOBSACHATH (YU3UUECKHE MPOIECCH M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalli IPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKUX WLIaroB C MOMOIIBIO 2 — 3 W3yuYeHHBIX CBOICTBa

(1)H3PILI€CKI/IX HBHCHHﬁ, (bI/I3I/I‘IeCKI/IX 3aKOHA UJIK 3aKOHOMEPHOCTHU

pemaTh pacu€THble 3a7adu (OmUparommecs Ha cucremMy w3 2 — 3
YpaBHEHMIi), HCHOIB3Ysl 3aKOHBl W  (QOPMYJbI, CBS3bIBAIOIINE
¢Gusnyeckue BEIMUYUHBI: HAa OCHOBE aHAIM3a YCIOBHS 337a4ud
3alMChIBaTh KPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOLIME  WIIU
n30bITOYHBIE JJaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUISL PELIEHUs, NMPOBOAUTH PACUETBl M OLEHUBATh PEAIMCTUYHOCTH

MIOJIy4€HHOT0 3HAa4eHUs (PU3NUECKON BETUUNHBI

pacro3HaBaTh NIpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPU IMOMOILU
(U3MYECKUX METOJIOB, UCIIONb3Ysl ONMUCAHUE HCCIIEIOBAHUS, BBIACIAThH
MIPOBEPSEMOE TPEIANOJIOKEHUE, OLICHWBATh NPABUIBHOCTh TMOPSIKA
NIPOBEICHUS HUCCIICOBAHUSA, JEJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yJIbTaThl HAOIIOICHHI 1 OTTBITOB

NPOBOJUTH OMNBITBI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOWCTB TENI: CAMOCTOSATENIFHO COOMpPATh yCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHMCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

NPOBOJIUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
oTpeneNsisi cpenHee 3HaueHUEe H3MepseMOol BeMMYMHBI ((POKyCHOE
paccTostHue coOuparomeil JUH3bI), 00O0CHOBBIBaTH BBIOOp cIriocoba

U3MepeHust (M3MEPUTEIHHOTO Mprudopa)

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
WCIIOJIb30BAaHHUEM MPSAMBIX M3MEPEHHUH: IIaHUPOBATh HCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl

HOJ'Iy’-IeHHOI\/'I 3aBUCHUMOCTH (1)H3I/I‘-ICCKI/IX BCJINYHNH B BUJIC Ta6J'II/IHI/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpa(l)I/IKOB, ACJIaTh BBIBOJABI IO PE3YJIbTaTaAM UCCIICAOBAHUA

MPOBOAUTh  KOCBEHHbIE  U3MEpPEHHs]  (U3NYECKUX  BEJIUYMH:
TUTAHUPOBATh U3MEPEHUs], COOMPaTh SKCIEPHUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh M3MEPEHHUs, Cleays NPEJIOKEHHOM HWHCTPYKIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh I1OJyYEHHBIE

Pe3yNbTaThl ¢ yYETOM 3a/1aHHOM MOTPEHIHOCTH U3MEPEHUN

CO6J'IIO,Z[&TI) ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

1a0opaTOpHBIM 000pYI0OBaHUEM

pas3inyaTh OCHOBHBIE MPHU3HAKM W3YYEHHBIX (DU3MUYECKUX MoJeneil:
MaTepuajibHas TOuKa, abCONIOTHO TBEPAOE TEJIO0, TOUEUHBIH UCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHas

MOJCJIb aTOMHOI'O gapa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUA O CBOMcTBaX (U3MUECKUX SBICHUM U HEOOXOAUMBbIE

(I)I/I3I/ILIGCKI/IC 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUH Y4eOHO-IIPAKTUYECKHX
3a/1a4, ONTUYECKHUE CXEMBI Ul TOCTPOCHUS U300paKeHUH B TIOCKOM
3epKaie ¥ cobuparomeit JuH3e

NPUBOIUTH TpHUMEpbl (HAXOAUTh MHGOPMALMIO O MpHUMEpax)
NPaKTUYECKOTO MCTOIB30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HM Ui o0ecriedeHuss O€30lacHOCTH TpU  OOpallleHHuH ¢
npudopaMu U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B Opr>I(aIOHleI>'I cpeac

OCYIIECTBIISATH MOUCK HH(POPMAIHN (HU3HUECKOTO COAECpPKAHUSI B CETH
WNuTepHer, camMoCTOSTENIEHO (GOPMYJIUPYS TOUCKOBBIA  3ampoc,
HaxOJUTh IYTH  ONPEACNICHHS  JOCTOBEPHOCTH  MOJy4YEHHOU
WHPOpPMAIIMM HAa OCHOBE HWMEIONIMXCS 3HAHWA ¥ JOMOJIHUTEIBHBIX

HCTOYHHKOB

WCIIOJIb30BaTh IPHU  BBHIMNOJHEHMHM Y4YEOHBIX 3aJaHUl  Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (PU3UYECKOTO COJEepkKaHUs, CIPaBOYHBIE
Marepuanbl, pecypchl ceTu MHTepHeT; BiaaeTb npuéMamu

KOHCIICKTUPOBAaHUA TCKCTA, npeo6pa30BaHI/1;1 I/IH(I)OpMaL[I/II/I U3 OJHOI



1.20

1.21

3HAKOBOW CHUCTEMBI B JAPYTYIO

CO371aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBe WH(pOpPMAIIMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
COepKaHMs, MyOJIMYHO TPEACTABIATh PE3YJIbTaThl MPOEKTHOM WIIN
UCCIICZIOBATENILCKOM  JEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
MICTIONIb30BATh M3YUYEHHBIM MOHATHIHBIN ammapaT U3y4aeMoro pasjena
(GU3MKM U COMPOBOXKJIATh BBHICTYIUICHHE MpPE3CHTALUEH C y4EToMm

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

IPU BBINOJHEHUH Y4Y€OHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB pacHpeAesaTh 0OSI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C
NOCTaBJICHHBIMM  3a/Jla4aMM, CJIEJAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCITENBHOCTb TIPYMIMbl, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE,  MPOSABISS  T'OTOBHOCTh

paspematb KOHGIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEI'O MHUPA

®duzuka — Hayka O HIpHUpOAC. SBnenus pupoabl.
dOu3nueckue SABJICHUS . MEXaHUYCCKHUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBEIC

Odusznueckue BenuuyuHbL. V3Mepenune — (uzmueckux
BenuunH.  Ousnmyeckue  mpubopel.  [lorpemrHocTsh

u3MepeHuil. MexxayHapoHas CHCTeMa eIUHUIT

ECTCCTBGHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/Ie,
MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKCHUC THUIIOTC3,
OKCIICPUMCHT II0 IIPOBEPKE THUIIOTE3, 00BsACHEHHE

HAOJIIOJaEMOTO SABJICHUS
Onucanue GpU3MYECKUX SBICHUH C TOMOIIBIO MOJIEIICH

[TpakTudeckue pabOTHI:
N3mepenue paccTossHAN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenue pa3MepoB MAJIBIX TEI.
N3mepenne temnepaTypbl IpU MOMOIIU KUIKOCTHOTO

TEpMOMETPA U JaTYMKA TEMIIEPATyPbI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

7 KIIACC
Kox Kon

pa3iena JIEMEHTA
1.1
1.2
1 1.3
1.4
15
2.1

2
2.2
2.3

CtpoeHue BemiecTBa: aroMbl W MOJEKYJBI, WX
pa3Mepbl. ONBITHI, JTOKa3bIBAIOIINE JTUCKPETHOE CTPOCHUE
BEILIECTBA

JBmwxkenne wyactun BemecTBa. CBs3p  CKOPOCTH
NBIDKCHHS  4acTUIl C  Temmeparypoid. bpoyHoBckoe
JBIDKEHUE, TUPPy3us

B3aumMoneiicTBre 4acTuI] BeleCTBA: MPUTSHKEHUE U

OTTaJIKUBaHHE



ArperatHble COCTOSIHUSI BEILECTBAa: CTPOCHHE TIa30B,
KUAKocTed U TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
2.4 B3auMocBs3p Mexay CBOICTBaMH BELIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX U HUX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
2.5 Oco00EHHOCTH arperaTHbIX COCTOSTHUHN BOBI

[TpakTuyeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psiioB  (C
HCIoNb30BaHueM (portorpaduii).
2.6 OnbITel 1O HAOJIOJCHUIO TEIUIOBOTO PaCIIUpPEHUS
ra3os.
OmpITBl 1O OOHAPYXKEHHMIO  JEHCTBHS  CHJI

MOJICKYJISIPHOI'O ITPUTAXKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABUKECHUE
3.9 Ckopoctb. CpenHsisi CKOpPOCTb IPU HEPABHOMEPHOM
' JIBUKEHUH. Pacy€r myTH U BpeMeHH IBUKEHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneictBue
3.3 Tel KaK NPUYMHA U3MEHEHHUS CKOPOCTH JIBHYKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Tela
34 [InotHocTs  BemiectBa.  CBSI3pb  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHHIIEe 00BbEMA BellecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. V3mepeHue cuibl ¢
' IIOMOUIBbIO JUHAMOMETPA
3.7 SIBnenue TAroTEHUA U cwia TshKecTH. Cuila TSKECTH
' Ha Jpyrux maHerax. Bec tena. HeBecomocTth
38 Cuna tpeHus. TpeHHE CKOJIBXEHHS U TPEHHE IMOKOS.
' TpeHune B npUpoie U TEXHUKE
39 CnoxxeHue Cuj, HalpaBJICHHBIX MO OJHOM MPsSMOM.
' PaBHOpelicTBYIOIIIAS CUIT
310 [TpakTrueckue padbOTHI:

OnpeﬂeneHI/Ie CKOPOCTH  PABHOMCPHOI'O  JIBHIKCHUA



3.11

3.12

(wrapuka B OKHIKOCTH, MOJENIU  JIEKTPHUYECKOTO
aBToMOOWIIT ® Tak pganee). OmpenerneHue cpemHen
CKOPOCTH CKOJbXEHHMs Opycka WM IIapuka 1o
HAKJIOHHON miockocTd. OmnpeneneHue  IUIOTHOCTU
TBEPIIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILUE
3aBUCHUMOCTh pacTsbKeHUus (AegopMmainuu) Npy>KUHbI OT
OpUIOKEHHOM cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U

XapakTepa CoIpuKacaroImmnxcs HOBerHOCTeﬁ

dusnyecKue SBICHUA B IPUPOJE: IIPUMEPHI ABHKCHHUSA C
pa3IMYHBIMKA CKOPOCTSIMHU B KMBOM M HEKHUBOH IPUPOJE,

ﬂCﬁCTBHe CHJIbI TPCHUS B IMIPUPOAC U TEXHHUKE

Texunyeckne YCTpOﬁCTBaZ JUHAMOMCETP, TOAIIUITHUKA

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEN 11 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

HaBnenue TBEpHoro tena. CrnocoObl yMEHbBLIEHUS H

YBCIMYCHUA NaBJICHUA

I[aBJIeHI/Ie rasza. 3aBUCUMOCTh JaBJICHHA ra3a OoT O6’béMa,

TEMIIEpaTypbl

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, XXUAKOCTIAMU U

razamu. 3axoH ITackans. [THeBMaTHUeCKHEe MAIINHEI

3aBUCUMOCTh  JaBJICHUS OJKUAKOCTH OT TIyOWHBI.
IMuppocratnueckuit mapagoxc. CooOIIAOIIUECS COCYIbI.
['mppaBnnyeckne MeXaHNU3MBbI

Atmocdepa 3emnn u atMmocpepHoe nasineHue. [Ipuannsl
CYLIECTBOBaHMSA BO3IYIIHON 000104k 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MODSI

W3mepenue armochepHoro nasieHus. Ilpubopsr s
U3MepeHus aTMOC(hEepHOro AaBJICHUS

[elicTBue XUAKOCTH M Ta3a HAa IOTPYKEHHOE B HHUX
Teno. BrelTankuBaromas (apXxuMmenoBa) cuiaa. 3aKOH
Apxumena

[InaBanue ten. Bo3gyxornaBanue

[TpakTrueckue padbOTHI:



4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT
o0béMa mNOrpyXKEHHOM B JKUAKOCTb YacTH Tela.
Omnpenenenre BBITAIKUBAIOLIEH CHIIBI, AEUCTBYIOLIEH Ha
TE€N0,  TNOrpyk€éHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKHUBAIOLIEH CHUIIbI, JCHCTBYIOLIEH
Ha TEJIO B KUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTH  BBITAJIKMBAIOLLEH
CWJIbI, JEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOW B KMJIKOCTh YaCTH TeJla U OT IUIOTHOCTH
skuakoctu.  KoHcrpyupoBaHue — apeomerpa  WIH
KOHCTPYMPOBAaHHME  JIOAKM M  ompenelieHue  eé

Ipy30I0AbEMHOCTH

du3nueckue SABJICHUSA B npupoac: BINAHHC
aTMOC(bepHOl"O JaBJICHHA Ha JKUBOM OpraHu3M, IJIaBaHUC

pBIO

TexHuueckue yCTPOWCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOICTBO BOJOMPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, 0apomeTp, BBHICOTOMEp, MOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIIHOCTbD, DHEPTUA

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanudeckas paboTta
Mexanudueckass MOIITHOCTE

[IpocTble MeXaHM3MBI: pblYar, OJOK, HaKJIOHHAS

10ckocTh. [IpaBuio paBHOBecHs pblyara
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JIOKy

«3omoroe  mpaBuio»  MexaHuku.  Koaddunuent
I0JIE3HOTO JENCTBUA MEXAHHU3MOB. ITpoctsie

MEXaHU3MBI B OBITY U TEXHHUKE

[ToreHManbHas HEPTrUM TeJa, MOJHATOTO HaJ 3eMIEN
Kunernueckas sneprus

[Tonnass MexaHuueckas SHeprus. 3aKOH HM3MEHEHUS U
COXpAaHEHUS MEXaHUYECKOU SHEPTUU

[TpakTuueckue paboOTHI:

Omnpenenenne  pa®OTBI  CHJIBI  TPEHHS  TIpH



pPaBHOMEPHOM  [BIKCHMM Te€la IO TOPU30HTAIBHOU
NOBEPXHOCTHU. MccnenoBanne yCcaoBUi paBHOBECHS phIYara.
N3mepenne KII1/] HaknoHHOM mimockocTH. M3ydeHne 3akoHa

COXpPaHCHUA MEXaHUYECKOH SHEPTrUun

@usnueckue SBICHUS B IMPUPOAC: pbIYarM B TeEIE

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: phlYar, TMOJABWXHBIM U
5.11 HETOJIBIKHBINM OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 31€MEHTHI COAePKAHUA
pasnesa 3J1eMeHTa
TEIUVIOBBIE SABJIEHUA
OCHOBHBIE ~ IOJIOKEHHSI  MOJIEKYJISIPHO-KMHETHYECKON
61 TEOPUM CTPOEHHUS BellecTBa. Macca U pa3Mmepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHBIC
MIOJIOKEHHS MOJIEKYJIIPHOKUHETUIECKON TEOpUH
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocTossHU# BemiecTBa. Kpucrammudeckue M aMmop(dHBIC
Tena
OObsicCHEHUE CBOICTB ra3oB, )KMJKOCTEH U TBEPABIX TEN
6 6.3 Ha OCHOBE TIOJOXECHUH MOJEKYISIPHOKHHETHIECKOM
TEOPHH
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TemoBoe paciInpeHue u cxaTnue
6.6 Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETIOBOTO JIBMYKEHHS YaCTHUI]
6.7 BuyTpennss sneprus. Criocodbl H3MEHEHUsI BHYTPEHHEN
' SHEpIuu: Tersonepeada U CoBeplieHue padboTbl
68 Bunsr Temonepenaun: TEIUIONPOBOJHOCTh, KOHBEKITHS,

H3JIyUCHHC



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KomnuectBo TCIIJIIOTHI. Y aenbHas TEILI0OEMKOCTh

BCIICCTBA

TennmooOMeH ¥ TEIUIOBOE paBHOBECHE. YPaBHEHHE

TEIIOBOro OanaHca

IInaBnenue u OTBEPACBAHUEC KPHUCTAINIIMYCCKUX BCUICCTB.

VY aenpHas TemioTa MiIaBICHUS

[TapooOpazoBanue u  koHjeHcanus. Mcmapenue.
Kunenne. VYnenpHas  Terora mapooOpa30BaHHUS.
3aBUCHMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO

JaBJICHUA
BraxHocTh BO3yXa
3Hepl"I/I${ TOIIJINBA. y,I[CJ'IBHaH TCIIJIOTA CropaHust

[Mpunnumer  pabotel  TeroBbix  aurarenein  KIIJ]
TEIUIOBOrO ABHUraresisd. TernoBble ABUraTelid M 3alluTa
OKPY’KaroIleH cpebl

3aK0H COXpaHEHUs U MPEBPAIICHUS SHEPTUH B TETUIOBBIX

Imponeccax

[IpakTuueckue padboOThI:

OmpITel 1O OOHApyXKEHHMIO  JCUCTBHA  CHII
MOJIEKYJIIPHOTO TIPUTSDKESHUSI.

OnbITHl MO BBIPALIMBAHUIO KPHUCTAIJIOB MOBAPEHHOM
COJIM WJIU caxapa.

OnpITEl 1O HAONIONEHUIO TEIUIOBOTO PACIIMPEHHS
ra30B, KUIKOCTEH U TBEPBIX TEI.

Omnpenenenue AaBIeHHUS BO3AyXa B OAJUIOHE MINPHIIA.

OmnbITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBICHHS
BO3/yXa OT €ro 00b&éMa M HArPeBaHUS I OXJIAXKICHHSI.

[TpoBepka rumoTes3bl JTUHEHHON 3aBHCUMOCTH JJTHHEI
CTOJIOMKA J>KUJKOCTH B TEPMOMETPHYECKOH TpyOke oOT
TEMIIEPaTypHbI.

Habmonenne n3MeHeHust BHYTPEHHEH YHEPTUH Tela B
pe3yJbTare Teronepeaayn u paboTel BHEITHUX CHII.

Hccnenopanue SABJICHUA TEII000MEeHa npu



CMEIIMBAHUU XOJOTHOU U TOpsiueld BOJBIL.

OrmpezenieHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO
BOJOW TMpH TEIJI0OOMEHE C HarpeTbiM METAUTMYECKUM
AJTAHIPOM.

Onpenenenne yaenbHOU TEIJIOEMKOCTH BELIECTBA.

UccnenoBanue npoliecca UCIapeHus.

OrnpezesieHre OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa.

Omnpenenenue yelIbHON TEIUIOTHI IUIABICHUS JIbJA.

Ousnueckue SABICHUS B TPUPOJAE: IOBEPXHOCTHOE
HaTsDKEHHE W KamWwULIpHBIC SBICHHS B IPHPOJE,
6.18 KPHUCTAJUIBI B IpHpoJe, u3nydenne CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHl, TYMaHa,
WHesl, CHera.
TexHuueckue ycCTpoilcTBa:  KamWwUIspbl, IMPUMEPHI
WCTIOJIb30BAHUS KPUCTAIUIOB, JKUAKOCTHBI TEPMOMETD,
6.19 JaT4UK TeMIepaTyphl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpBI, NCHXPOMETp, MapoBas TypOuHa,

JIBUTaTEb BHYTPEHHETO CTOPaHUsI.
OJIEKTPUYECKUE U MATHUTHBIE ABJIEHU A
7.1 Dnektpuzanys Tenl. [[Ba posia aIeKTpUUeCKuX 3apsiioB

B3aumogpeiictBue 3apsokeHHBIX Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTh CHITBI B3aUMOJICUCTBUS 3apsDKEHHBIX TENT OT

BCJIMYHHBI 3apsA 0B U PACCTOSHUSA MCKIAY TeJIaMI/I)

Onexrpuueckoe nose. Hanpssk€HHOCTD 2JIEKTPUUECKOTO
7.3 nosig. [IpuHIMN Cyneprno3unuy 3JIEKTPUYECKHUX I0JeH

(Ha KaYECTBEHHOM yPOBHE)

Hocurenu »siexTpuyeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anextpudeckni 3apsaa. Ctpoenue aroma. [IpoBogHuku n
TURIIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 3HeKTpH‘-ICCKPIﬁ TOK. YcaoBus CyHICCTBOBAaHUA
QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TOCTOSHHOT'O TOKa



7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

HeiicTBus JIEKTPUUYECKOTO TOKa (TerutoBoe,
XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIOKOCTAX U Ira3dax

Onektpuueckass nenb. Cuna ToKa. DNEKTPUUYECKOE

HaIpsHKeHNe

COHpOTI/IBHCHI/Ie IMPOBOJHUKA. Y enbHOE

CONPOTHUBIICHUE BEIIECTBA
3akon Oma 18 ydyacTKa Lenu

IlocenoBaTenpHOE n napaajiCJIbHOC COCIUHECHUEC

IPOBOIHUKOB
PaGora M MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
Hxoyins — Jlenna

DJeKTpUYecKrue LENd U TOTPEOUTETH 3IICKTPHUYECKON

sHepruu B ObITy. KopoTkoe 3ambikaHue

IlocTrosiHHBIE MarHuTbl. B3amMoJelcTBUE MNOCTOSHHBIX

MarsuToB

Marautnoe 1mone. Mar"gutHoe T10j€ 3eMJIM M €r0

3HAYECHUE A KU3HU HA 3eMiie

OmngIT 9pCTez[a. MarauTHoe moJje QJICKTPHUYCCKOI'O TOKaA.

HpI/IMCHeHI/Ie OJICKTPOMArHuTOB B TCXHHUKE

JleiicTBE MarHUTHOTO MOJS Ha IPOBOJAHHUK C TOKOM.
DNeKTpoABUTaTeIb MOCTOSIHHOIO TOKa. Mcmonbs3oBaHue
3JIEKTPOJIBUraTeaei B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIopTe

Oneitel  @apajges.  SIBieHue  3IEKTPOMArHUTHOMN

nHaykund. [Ipasuno Jlenna

DIEeKTPOTreHepaTop. CriocoOsr MOJTyYEHUS
JNMEKTPUYECKOW  DHEPrHH.  DJIGKTPOCTAHIIMM  HA

BO300HOBIISIEMbIX HCTOYHUKAX YHEPTHU
[IpakTuueckue paboOThI:

OnbITHI 10 HAOJIOJACHHIO DJICKTPHU3AIUN TE WHIYKIUESH

" IpU COITPUKOCHOBCHHMU.



HccnenoBanne pAeicTBUS OSJIEKTPUUECKOTO TONS  HA
MIPOBOJHUKY M TUDJICKTPUKH.

COopka u TmpoBepka pabOTHl DSJIEKTPUUYECKOW IIETH
MOCTOSIHHOT'O TOKa.

N3mepenue u perympoBaHue CUJIbl TOKA.

N3mepenue u peryarpoBaHUe HAMPSKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3
PE3UCTOP, OT CONPOTHUBIICHHUS PE3UCTOPA W HANPSHKCHHUS
Ha PEe3UCTOpE.

OIIBITHI, JEMOHCTPHUPYIOIIHE 3aBHCUMOCTD
ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, IO/ MTOTICPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBwiia CIOKCHHUS  HANPSOHKEHUW  TpU
MOCIIEJIOBATEIbHOM ~ COSAMHEHUU JABYX PE3UCTOPOB.
[TpoBepka mpaBuiia AJsi CHIBI TOKA MPHU MAPALICITHHOM
COCMHEHUH  pe3ucTtopoB.  OmpeneneHne  pabOTHI
AJIEKTPUYECKOTO TOKa, MAYLIErOo Yepe3 PEe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIJIEIIIEMON Ha pe3ucTope. MccnenqoBanne 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO 4epe3 JaMIIOUYKy, OT HAIpsIKCHHS
Ha Hell. Onpenenenue KII/ narpesarens. MccienoBanue
MarHUTHOTO B3aMMOIEHCTBHS ITOCTOSHHBIX MArHHTOB.
N3y4yeHre MarHuTHOTO TOJISI TIOCTOSTHHBIX MarHUTOB TIPU
ux o0beaWHEHWHM ©  pasaeneHuu. MccrmemoBanue
JEHCTBUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OneIThI,  JEMOHCTPUPYIOIINE  3aBUCHUMOCTH  CHUJIBI
B3aMMOJICHCTBHSI KATYIIKA C TOKOM M MarHUTa OT CHJIBI
TOKa W HalpaBJICHWS TOKa B Karymke. l3ydeHwue

ﬂCﬁCTBHH MArduMTHOrO I10Ji1 Ha IPOBOAHHUK C TOKOM.

Konctpyupoanue u U3y4CHHE paboThI
BIIEKTPOABUTATEIA. N3smepenne KII
3JIEKTPOJIBUTATEIIbHOMN YCTaHOBKH. ONEBITE o

HCCIICOJOBAHUIO SABJICHUA SHCKT”pOMaFHHTHOfI HHAOYKIOUU:



7.21

7.22

9 KUIIACC

Kon

Koz snementa

pasznena

HUCCIICIOBAaHNE HW3MEHEHUM 3Ha4YeHUus u HaIlpaBJICHUA

WHAYKLIMOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IJIEKTPUUYECKUE
SBIEHU B  arMmocdepe, OICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE TOJI€ 3eMJH, Jpeid IMOIOCOB,
pPOJIb MAarHUTHOTO TIOJIS JUISI JKU3HHU HA 3emile, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoHCTBa: 3JIEKTPOCKON, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK DJICKTPUUECKON DHEPIHUH,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHUE
NPEAOXPAHUTENH, DJIEKTPOMArHuT, JJIEKTPOJBHUIaTEIb

INIOCTOSAHHOI'O TOKa, 'TCHEPATOP IIOCTOAHHOI'O TOKA

[IpoBepsieMbIE JIEMEHTHI COAEP)KAHUS

MEXAHUWUYECKUE SABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8

Mexannyeckoe OBWXKEHHE. MarepuanbHas TOYKA.

Cucrema orcuéra
OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHIKEHHS
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE
HepaBaomepHoe MPSMOJIMHETHOE JIBUKEHUE.
Cpennsis U MIHOBEHHas  CKOpPOCTb  Telna  IpHU
HEpPaBHOMEPHOM JIBUKEHHUH
VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
JBUKEHHE
CBobonnoe nagenue. OneITel ["anunes
PaBHOMepHOE NBMKEHHME MO OKpyx)HOCTH. [lepuon u
yacToTa oOpaimienus. JIuHeWHass W yrjoBasi CKOPOCTH.

LeHnTpocTpeMuTenbHOE yCKOpEHHUE

ITepBsiit 3akoH HeroTOHA



8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Bropoii 3akon HerotoHa

Tpetuii 3akon HerotoHa
[IpuHOMn cynepno3uuuu cui

Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHHs: cuila TPEHUS CKOJBKEHHUS, Cuja

TPCHUSA ITOKOSA, APYTUC BUABI TPCHUA

Cuna TSOKECTH M 3aKOH BCCMUPHOTO TATOTCHHA.

YckopeHnue cBOOOHOTO MaIeHUS

JBwxenue  mianer  Bokpyr  Connma.  IlepBas

KOCMHUYECCKasA CKOPOCTh. HeBecomocTts n NEPETPY3KU

PaBHOoBecue  MarepuanbHOW  TOYKH.  AOCOJIOTHO

TBEPIOE TEIIO

PaBHOBecue TBEPIOTO Tejla C 3aKPEIUIEHHOW OCHIO

BpalicHM. MOMEHT CHJIBL. HeHTp TSXKECTHU

Nmnynse Tena. 3menenne umiynbca. UMIyJibC CHIIbI
3aKOH COXpaHEHUs UMITyJIbCa

PeaktuBHOE NBHXKEHUE
Mexanuyeckasi paboTa U MOITHOCTb

PaGora cun TsKecTH, ynpyroctH, TpeHus. CBs3b

SHEPTUU U pabOTHI

HOTGHHI/IaJ'IBHaH OHCPIrusia TCIa, IIOAHATOI'O Hanqg

MIOBEPXHOCTHIO 3eMIIH
[TorennuanbHast SHEPTHsI CKATOM MPYKUHBI

Kunernueckas OHEPIUs. TeopeMa 0 KHHETUYECKOH

SHEPrUuu

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU

[IpakTudyeckue paboOTHI:

Omnpenenenue cpelHel CKOPOCTH CKOJBXEHUs Opycka
WIM JBWKEHMS IIAapUKa MO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpEeHUs Tejaa MPH PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOU IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BpPEMEHHM IpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HauaJabHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM



8.28

8.29

JIBUKEHUHM 0€3 HadadbHOW CKOPOCTH IyTH OTHOCSTCS
KaKk psAI HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIBKCHUS
OT CWibl HOpMaJdbHOro JaBieHus. OmnpeneneHue
kod(duinmenta TpeHus ckoybxkeHus. OmnpeneneHue
KECTKOCTU TPYXKUHBL. OrmpeneneHre padOThl CHITBI
TpEHUsT TMpPU PABHOMEPHOM JBWIXKEHUU Tela IO
TOPU30HTANILHON MoBepXHOCTH. OrmpenenaeHrue padOThI
CWJIBl  yOPYrocTM  Npu  HoabEMEe  TIpy3a C
UCIIOJb30BAHUEM  HEMOJBIKHOTO U IMOABHXKHOTO

0JI0KOB

®uU3NYECKUE ABJIEHUS B NPUPOJIE: NMPUIUBBI U OTJIUBBI,
JABUKeHHE IutaHeT CONHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBU>)KEHUE KUBBIX OPTraHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

IMOJIOXKCHUS, paCCTOAHNA U YCKOPEHUA, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

KoJIeOaHUIA: nepuon, 4acrora, aMIuiuTy 1a

Marematuueckui u NPy KUHHBIN MAasITHUKH.

[IpeBparenue 3HEprun MpH KoJIeOATETLHOM JABUKECHUU

3aryxawomue KosnebaHus. BpIHyXIeHHBIE KoJjeOaHuS.

Pesonanc

Mexannyeckue BOJaHbI. CBOICTBA MEXaHUYECKUX BOJIH.
[IpononbHbIE U TIONIEpEYHBbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpOCTh €€ pacnpocTpaHeHUs. MexaHnuecKue BOJIHBI

B TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

3ByK. 'poMKOCTb U BbICcOTa 3ByKa. OTpa)keHUE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTudeckue pabOTHI:

Ompenenenne 9acTOTBl HW  Tepuoaa  KoJjeOaHWi
MaTeMaTHYECKOI0 MasiTHUKA.

OmpenenieHne  9acTOTBl M Tepuojaa  KoJjeOaHui

IPY>XXUHHOI'O MasATHHUKA



10

11

9.8

9.9

HccrnenoBanne 3aBUCUMOCTH — MepHofa  KojeOaHui
MOJIBEIIEHHOT0 K HUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — MepHofa  KojeOaHui
MPY>KUHHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHMOCTH nepuoza Kosie0aHui rpy3a,
[IOJIBEILIEHHOT0 K HUTH, OT Macchl Ipy3a U KECTKOCTU
npyxunsl. 3mepenue yckopeHust cBOOOIHOTO MaieHUs
dusnyecKue SBICHUS B MPUPOLIC: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMIIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[lyHaMH, 3XO

TexHu4yeckue yCTpoOMCTBAa: 3XOJOT, HCIOJb30BAHNE

yJIbTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

1041 DNEKTPOMarHUuTHOE ToJie. DJICKTPOMArHUTHBIE BOJHBI.
' CBoiicTBa 2JIEKTPOMATHUTHBIX BOJTH
10.2 [Ikana 31€eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarautHas npupoaa csera. CKOpocTb cBera.
' BonHoBEIE CBOIICTBA CBETa
[IpakTuueckue paboOThI:
10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH  C
MOMOIIBI0 MOOMIIBHOTO TesehoHa
Ousnueckue SBICHUS B TPHPOJE: OWOIOTHYECKOE
10.5 JeiicTBre BUJUMOTO, yIbTpadHroIeTOBOTO u
PEHTTEHOBCKOTO M3JTyICHHMA
106 TexHauueckne yCTpOWCTBA:! HCIIOJIb30BAHUE
' ANEKTPOMATrHUTHBIX BOJH JJISi COTOBOU CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas moniens cBeta. MICTOUHHMKY cBETa
11.2 [IpssMonmHETHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxenue ceta. [Imockoe 3epkano. 3aK0H OTpaskeHUs
' CBETa
114 [Ipenomnenne cBeta. 3akoH TPEJIOMIICHHUS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop tyuen B JIMH3E



11.6

11.7

11.8

11.9

11.10

11.11

OnTHyeckast cHcTeMa Q)OToannapaTa, MHKPOCKOIIa U

TCICCKOIIa

I'maz kak onrudeckas cucrema. biauszopykocts u

JaJIbHO30PKOCTH

Paznoxxenue 6emoro ceera B criektp. OnbiTel HeloTOHA.

Cnoxxenue CHICKTPAJIbHBIX IBETOB. I[chepcml CB€Ta

[IpakTudeckue pabOTHI:

HccrenoBanne  3aBUCUMOCTH  yIJia  OTPaKCHUS
CBETOBOIO Jy4a OT yrJja MajJeHusl.

N3ydenune xapakTepHCTUK M300pakeHUs TpeaMeTa B
IUTIOCKOM 3€pKaie.

HccrenoBanne 3aBHCHMOCTH  yIia MPEJIOMIICHHUS
CBETOBOI'O Jy4ya OT yrIjla MaJeHHs Ha TPaHHULE «BO3IYX —
CTEKJIO.

[Tonmyuyenue n300pa’keHUI ¢ TOMOIIBIO COOMparoIIen
JIMH3HI.

Omnpenenenue GOKYCHOIO PACCTOSHUS U ONTUYECKOM
CHJIBI COOMPAIOIIEH JTNH3HI.

OMnbITHI IO PA3I0KEHUIO OEIOro CBETa B CHEKTP.

OnbITHl 1O BOCHPUSATHIO [IBETA IMPEIMETOB TPU HX
HaOJIIOICHNH Yepe3 LIBETOBbIE (PUIBTPHI

dusnueckue sABICHUS B npupoje: 3arMeHuss ConHIA U
JlyHbl, 1[BETA TEJ, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

Texanueckue ycTpoiicTBa: OYKH, HIePHCKOTI,

(doToanmapar, ONTHIECKUE CBETOBOIBI

KBAHTOBBGIE ABJIEHUA

12.1

12 12.2

12.3

12.4

OmneiTel Pe3zeppopna v mnaHeTapHas MOJENb aTOMa.

Mogens aroma bopa

I/ICHYCKaHI/Ie U IIOIJIOHICHHUE CBECTA aTOMOM. KBaHTHI.

JIunenyaTeie CIIEKTPBI
PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3nyyeHHs

CTpOeHI/Ie AaTOMHOTO  dAapa. HyKHOHHaH MOACIb

aTOMHOTrO sapa. M3oTonsl



12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

PaguoaktuBHble npeBpamenus. [lepuon momypacnana

ATOMHBIX AOCP

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U

MaccoBOTO YHUCEI
DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

Peakmum cunTesa u ACIICHUA AO€P. Uctounukn OHEPIrun

CouHiia 1 386311

Snepnas osHepreruka. JlelWicTBUE  paJMOAKTHUBHBIX

I/I3J'IY‘-I€HI/II>1 Ha JXUBBIC OPIraHU3MbI

[IpakTuueckue padboOThI:

HaGmiogeHne CIUIOIIHBIX M JIMHEHYATBIX CIHEKTPOB
W3ITy4EHUSI.

HccnenoBanue TPeKOB: U3MEPEHUE DHEPIHMM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTUBHOTO (poHa

@dusnyeckue SABICHUS B INPUPOIE: ECTECTBCHHBIN
paaroOaKTUBHBIN ¢om, KOCMUYECKHE JIyuH,
PaAMOAaKTUBHOE W3JIy4YCHHE MPHUPOAHBIX MHUHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX H3JIy4YCHUHM Ha OPraHU3M

YCJI0BEKa

Texuunyeckue yCTpOiicTBa: CHEKTPOCKOTI,

WHJIUBUYaJIbHBIN JO3UMETp, KaMepa Bunbcona



ITPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHWS OCHOBHOI OFPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TpeGOBaHHUS K NPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odpa3oBanus Ha ocHoBe PI'OC

[lonumanne ponmu  GU3UKK B  HAYYHOM  KapTHHE  MHpa;
c(OPMHPOBAHHOCTb 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HABAa€MOCTH SBJICHMM NPUPOJBI, O POJIM DKCIEPUMEHTa B
¢buzuke, o cucremooOpasyromeld poiad (UMK B PA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHUH, 00 SBOJIOLUU
(Gu3nyeckux 3HaAHUW W UX POJM B LIEJOCTHON €CTECTBEHHOHAYYHOH
KapTHHE MHUpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB OKPY KAIOLIETO

MHpA, PA3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEILECTBO M IIOJE), O JBM)KEHUH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHUS BellecTBa, O (U3MYECKOH CYLIHOCTH SIBICHUH HpPUPOABI
(MeX&HI/IquKI/IX, TCIUIOBBIX, OJICKTPOMAarHuTHBIX U KBaHTOBI)IX);
YMEHHUE pazanyaTh SBJICHHS 10 ONMHCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIHUX JAHHOC Q)HSHLIGCKOG SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HMUECKUX SBICHUHN
B OKpyXammemM MHUPEC, BBIACIAA HX CYIICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

BJ'Ia,[[CHI/IC OCHOBaMM MOHSITHIHOIO amnmnapata U CHMBOJIMYCCKOTIO
A3bIKA (1)I/ISI/IKI/I W HUCIIOJIB30BAHHEC UX I PCIICHUA yqe6Hr,1X 3aaa4,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/I3I/I‘-IGCKI/IC SABJICHUA H

MPOIIECCHI, UCTIONB3YS QyHAAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA,

HCIIOJIb3Y A (bl/ISI/I‘ICCKI/Ie BCIINYHHBI

Brnagenne ocHoBaMM METOJOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
COOIOZICHHSI TIPABWJI OE30MACHOTO Tpy/aa: HAONoJIeHUE (PUINICCKUX
SIBJICHUU:

YMEHHE CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAJIbHYIO YCTaHOBKY



U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLUH, OMUCHIBATh XOJ
OTIBITA ¥ 3aIUCHIBATH €T0 PE3YIbTATHI, (HOPMYITHUPOBATH BHIBOIBI;
HpOBE/IEHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUUH:
YyMEHHE IUJIaHUPOBAaTh HU3MEPEHMs, CaMOCTOSATENbHO CcOOMpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY TII0 HHCTPYKLHH, BBIUUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH IOJIYYEHHBIE PE3YyJIbTAThl C
Y4€TOM 3a/JaHHOM MOIPEUIHOCTH Pe3yIbTaTOB U3MEPEHMUIA;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIBbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOUpPATh HKCIEPUMEHTAIbHYI YCTaHOBKY U
IIPOBOAUTH  MCCIEAOBAHWE [0  MHCTPYKLUUH,  IPEJICTaBIATH
HOJy4YEeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUAE TaOIUL U
rpaduKOB, yUUTHIBATH MOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCICIJ0BaHUA

[loHnMaHWe  XapakTepHBIX  CBOMCTB  (pM3MUYECKUX  Mojelei
(MaTepuasibHasi TOYKA, aOCOJIFOTHO TBEPJOE TENO, MOJEIN CTPOEHUS
ra3oB, JXUJIKOCTEH M TBEPABIX TeEJ, IUTAHETapHAs MOJENb aToMa,
HYKIIOHHasA MOJCJIb aTOMHOI'O smpa) U YMCHHC NPUMCHATH HUX IJIA

00BICHEHUS HU3UUECKUX MPOIECCOB

VYMmeHue oOBIACHATH (bI/ISI/I‘IeCKI/IC MpoueCChbl U CBOMCTBa TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTHU, BBIABIIATE IPUINHHO-CICACTBCHHBIC CBA3U U
CTPOUTH 0OBSICHEHHE C OHOpOﬁ Ha U3YUCHHBIC CBOMCTBaA (bI/I3I/II-ICCKI/IX

SIBJ'I@HPIfI, (bmnqecmle 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMenne pemath pacu€THelie 3amaun (Ha Oaze 2 — 3 ypaBHEHUH),
WCTIONB3Ysl 3aKOHBI U (POPMYIBI, CBSI3BIBAIOIIME  (PUBUUECKUE
BCJIIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATH KpPATKOC YCJIOBHUEC 3aJaydu,
BBISIBJISITH HEAOCTAIONINE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC I €€ PEIICHUs], UCTIOIb30BaTh CIIPABOYHbBIC JTAHHEIE,
MPOBOJUTH PACUYEThl U OLEHUBATH PEATUCTHUYHOCTH MOJYYEHHOTO
3HaueHusl (pU3NUecKOi BETMUYMHBI; YMEHHE OIpPENesTh Pa3MEPHOCTh

(bHSH‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOfI IIpU pCUICHUH 3ala4r

YMeHHe XapakTepu3oBaTh IPUHLHUIBI  JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, U IMPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX ONUCAHUIO, UCIIONb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA H HEOOXOIuUMbIe (QHU3HMUECKUE



10

11

3aKOHOMCPHOCTHU

YMeHHe WCHOJib30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecnieueHuss OE30MacCHOCTH  NPHU
oOpameHun ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOHCTBAMM, COXPAHEHHUS 30pOBbsI U  COOJNIONEHUS HOPM
9KOJIOTUYECKOTO TMOBENICHHUSI B OKpYJ)KAalOMIeW cpeje; TOHUMaHUE
HEOOXOJUMOCTH TMPHUMEHEHHS JOCTIKCHMHA (PHU3MKH W TEXHOJIOTUH

I paiiOHAJIBHOI'O IIPUPOAO0II0JIb30BaAHUA

OneIT moucka, npeoOpa3oBaHUsT M MpeAcCTaBiIeHUS HHDOpMaLUU
(U3MYECKOrO COZEpKAaHUS C UCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHHKAaTUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JTOCTOBEPHOCTH
MOJIyYeHHON WH(POpMAIMM Ha OCHOBE HWMEIONUXCS 3HAHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaThb  IPHU
BBINOJIHEHUH YYEOHBIX 3a/JlaHUil HAay4HO-TIOMYJIAPHYIO JIHTEpaTypy
(hu3MYecKoro cojaepKaHusl, CIPABOYHbIE MaTepHUalbl, PECYpChl CETH
WntepHer; BnaneHue 0a30BBIMH  HaBBIKAMH — IpeoOpa3oBaHUs
uHboOpMallMu M3 OJHON 3HAKOBOM CHCTEMBl B JPYryl0; yMEHHE
CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(bopMaHI/II/I U3 HCCKOJIBKMX UCTOYHHNKOB



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, ITIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWYECKMUE SBJIEHUA
11 Mexanuueckoe JABIKeHHe. MarepuanbHas Touka. Cucrema  oTcuéTta.
' OTHOCHUTEIHHOCTD JBMKCHUS
PaBHOMepHOE U HepaBHOMepHOe nBWkeHHEe. CpemnHss ckopocts. @opmyna s
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMepHOE MpsAMOIMHENWHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUKCHUS:
13 (1) =x,+vt
I'paguky 3aBUCUMOCTH OT BPEMEHHM I IPOEKUUH CKOPOCTH, NPOEKIHUU
nepeMeIeHus, IyTH, KOOPAMHATHl NpPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBI)KEHUU
3aBUCUMOCTh KOOPJAMHATBI Tella OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOI'O
OPSMOJIMHEHHOTO JIBUKECHUS:
2
S =vg # i+ ay = ;
2
@opMynbl JUISI TPOEKLIUU TEPEMENICHHUS, MPOCKIMH CKOPOCTH W TPOEKIMU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JBHIKEHUU:
14 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
['padyiky 3aBUCUMOCTH OT BpPEMEHH [UIsI TPOCKIMH YCKOPEHHs, TPOCKINU
CKOPOCTH, TPOEKIMU TMEPEeMEIIeHUs, KOOPIUHATHI TNPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JTBM)KCHUHT
CBobOomHoe maneHne. DopMyIbl, OMUCHIBAIONIME CBOOOTHOE TaJeHHE Tesa IO
1.5 BEepPTUKAIM (JBWXKEHHE Tejla BHHU3 WIM BBEPX OTHOCHTEIBHO IOBEPXHOCTHU

3emnn). I'paduxu 3aBUCMMOCTH OT BpeMEHM /I NPOEKLUHUH YCKOpPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

NpoeKuuu CKOPOCTH W KOOPAWHATHI IIpU CBO60,I[HOM nmaaCHuu TEiaa II0

BEPTUKAIIN

CKopocTh pPaBHOMEPHOTO JBIJKGHHS Tella IO OKPYXXHOCTH. HampaprneHue
CKOPOCTH.
dopmyna Ui BBIYUCICHUS CKOPOCTH 4Yepe3 paJAnyC OKPYXKHOCTH U TEPHOL
oOparreHus:

2R

T

HeHTpOCTpeMI/ITeHLHOC YCKOpPCHHC. HanpaBneHHe HEHTPOCTPECMUTCIILHOT' O

ycKkopeHusi. @opmyJia 715l BBIYUCICHHS YCKOPEHUS:

Cuia — BekTopHas ¢puzndeckas BennuuHa. CIoKeHne CHil
SIBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
CoHanpaBlieHHOCTb BEKTOPa YCKOPEHUs Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJ0

Bzaumopeinicteue ten. Tpernit 3akoH HeroToHa:

Fy 3 =—Fi

TpeHI/IC IMOKOA U TPCHUC CKOJIBKCHUSI. d)opMyna JJI1 BBIYHUCJIICHHA MOAYJIsI CHUJIBI

TPCHUSA CKOJILXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

Hedbopmaruss tena. Ympyrue u Heymnpyrue nedopmanuu. 3aKoH yIPYroi

nedopmaruu (3aKoH ['yka):

F=k-Al

BcemupHoe TAroreHue. 3aK0H BCEMUPHOIO TATOTEHUS:
My - M4
F=g L1 _2%
R
Cuuia TshxkecTH. Y CKOpeHHe CBOOOIHOIO IaieHusl.
dopmya A BBIYMCICHUS CHITBI TSHKECTH BOJIM3H MmoBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. IlepBas KOCMUYECKask CKOPOCTb.

HesecomocTs u neperpysku
Nmmynbe Tena — BekTopHas puznyecKas BeIHurHa.
=m0
Nmnynsc cucremsl Ten. U3menenue ummynbca. UMIysibe cuibl
3aKOH COXpaHEHMs UMITYJIbCa JIJIsl 3aMKHYTOM CUCTEMBI TEJ:
D=0, i, U, =const
PeaxTnBHOE OBIKEHIE

Mexanunueckast pabota. @opmyia AJis BBIYUCICHUS PaOOTHI CUJIIBIL:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

Kunernueckas n MOTCHIMAJIbHAsA SHCPIrus. CDopMyna JJIs1 BBIYHUCIICHUA

KHHETHISCKOMN OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOH OHCPIuu. (DOpMy.]'Ia JJIA BBIYHMCIICHUA HOTGHHH&J’IBHOﬁ



1.19

1.20

1.21

1.22

1.23

OHCPIuM TCjia, IOAHATOrO

HaI 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIusi:

E=E;+E,

3aKOH COXpaHEeHHsI MeXaHn4ecKon sHeprun. Gopmyia A 3aKOHA COXPAaHEHUs

MEXaHUYEeCKOMH OHEPIHUU B OTCYTCTBUC CUJI TPCHUA! E = const.

[IpeBpamieHre MEXaHMYECKOW SHEPTUU NPU HAJTUYUU CUIIBI TPEHHUS.

[TpocTeie MEeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Poruar. Momenrt cuiisl: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M +..=0
[MoxBwxHBIM 1 HenoABWKHBINA 0y0ku. KIT/I mpocThIX MEXaHU3MOB,

n= Anonessan
Aﬂrpaqema

JlaBneHue TBEPAOrO TEA.

dopmyia 1 BBIYUCICHUS JABJICHUS TBEPIOTO TeJa:

_F
P=5-

JlaBnenue raza. ATMocdepHoe 1aBleHUE.

FHI[pOCTaTI/I‘-IeCKOe AaBJICHUC BHYTPH KUAKOCTH.

d)opMyna JJIA BBIYUCIICHUS JAaBJICHUA BHYTPH KUIKOCTHU !

p=pgh+p_,

3axoH [lackans. I'mapaBaudeckuii npecc

3akoH Apxumena. Dopmyna Uil ONPEACTCHUS BBITAIKHABAIOIICH

JICHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B JKUJIKOCTh WM Ias:

F_jlm_ =pgV

YcnoBue naBaHus Teia. [lmaBanue CYZOB 1 BO3AYyXOILIaBaAHUEC

CHJIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHnueckue KoyieOaHMs. AMHJ'II/ITy)Ia, nepuoa M 4YacTtoTa KoJe0aHMUii.

®dopmyiia, CBA3bIBAOLIAS YACTOTY U IEPUOJ KOJIEOaHUI:

MaremaTuuecKuil M NPy XKUHHBIM MasTHUKW. [IpeBpamieHue sHepruu Ipu

K01€0aTeIbHOM ABUKEHUN
3aryxatomue kojebanus. BeinyxneHHble konebanus. Pezonanc

MexaHndecKrue BOJIHEI. HpO,Z[OJ'IBHBIC N IIOIICPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI N

CKOPOCTh PAaCHpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULE
ABYX CpEa. HH(l)paSBYK " YJIbTPa3BYK

Ilpaxmuyeckue pabomuoi

W3mepenue cpelHed IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
OPYXKUHBL, KO3(PPUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHHS, CHIIbI
YIOPYTOCTH; CPEIHEW CKOPOCTH JBMKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi OpycKa MpW MABMXKCHHH 110 HAKJIOHHOW IUIOCKOCTH; YacTOTHI H
nepuojia KosiedaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IEpHoja
KoJieOaHuil IPY>KUHHOTO MasiTHUKA, MOMEHTA CHJIBI, JEHCTBYIOIIErO0 HAa phIYar;
paboThl CHIIBI YHPYroCTH MPH MOABEME TPy3a C IOMOIIBIO HEMNOJBH)KHOTO
610Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOUILIO MOJIBUKHOTO
O10Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT MJIOTHOCTH XKHUJAKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHIIBI
OT MACCHI T€JIa; CUJIBI TPEHUSA CKOJIBXKCHUA OT CHUJIbI HOPMAJIBHOT'O OaBJICHUA U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopmaluu IpyXUHBI, YCKOPEHUsT OpycKa OT yrJjila HakJIOHa HAMpaBIISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEPHOAA
KoJie0aHUN MPYKUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIC/IOBAaHNE HE3aBUCHUMOCTH Tepuoja KojleOaHWd HHUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycrmoBus paBHOBECHS phluara
Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWXKEHHMS C PA3IUYHBIMU

CKOPOCTSIMU B KHBOW M HEKUBOI MPUPO/JIE, AEWCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPUWIHWBBI W OTJWBBI, IABWXCHUC IIJIAHCT ConneuHoOH CUCTCMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE JIBUKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSIHUE
atMoc(epHOro MaBJICHHUS Ha KUBOW OPraHW3M, IUIABAHHE PBHIO, BOCIPHUSITHE

3BYKOB KUBOTHBIMH, 3EMJICTPSCCHUC, CEUCMUUYECKHE BOJIHBI, IYHaMH, 3XO0O

Texnuuecxkue ycmpoticmea: CHUAOMETP, NATUMKU IIOJOKEHHUs, PACCTOSHUA M
YCKOpPEHUs, JAUHAMOMETp, MOMAIIMUIHUKY, PAKEThl, pblYar, TIOABUKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
cooOmuraromuecs: Cocy/bl, YCTPOMCTBO BOJONPOBOJAA, TUAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE
TEIUIOBBIE ABJIEHUA

OCHOBHBIC  TIOJIOKECHUSI  MOJICKYJIIPHO-KHHETHUYECKOW  TEOPUH  CTPOCHHUS
BelecTBa. Mogesnu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUIT BEIECTBA.

Kpucrannuueckue u amopdHble Tea

I[BI/I)KGHI/IG JacTul BCIICCTBA. CBs3b CKOpPOCTH  ABMIKCHUA YacCTUll C

TeMriepatypoi. bpoyHoBckoe nBrmkenne, mudys3us
CmaunBaHue U KallWUISIPHBIC SIBJICHUS

TeroBoe paclIMpeHHe U CoKaTUE

TermoBoe paBHOBECHE

Buytpennsist sneprusi. Pabora u Teruiomepenada Kak CIOCOOBI HM3MEHEHHS

BHYTpPEHHEH 3Hepruu
Bunp! Teruionepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYEHNE

HarpeBanme wu oxnaxnenue tein. KonauyectBo  TEMJIOTHL. Y IenbHAs

TETUIOEMKOCTD:

Q=cmlt,—t,)

3aKkoH COXpPAaHCHUS SHECPruu B TCIUIOBBIX IIPOLECCAX. YPaBHeHI/Ie TCIIJIOBOT'O

OamnaHca:

0,+0, +..=0

Ucnapenne u koHuaeHcauud. V3MeHeHHEe BHYTPEHHEH SHEPrud B MpoLecce
ucrapeHuss M KoHjaeHcauuu. KurneHwe IKUIKOCTH. YJielabHas TerioTa

napoobpasoBanus: L = Q/m

BnaxnocTtn BO3ayXxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

[InaBnenne u Kpuctaumzauus. VI3MeHeHMe BHYTpPEHHEH SHEpruM npu

IJIABJICHUU U KpUCTAJIJIU3allH. VY nenpHas TEII0Ta IJIaBICHUS

A==
m

BHyTpeHHs dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJI0Ta CTOPAHUS TOILJINBA:

g=Q/m

[Tpuniune! paboTs! TernoBbix apurareneit. KITJI temmoBoro aBurarens

Ipakxmuueckue pabomoi

W3mepenune yaenbHON TEIIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIMYecTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OITyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJAHHOT'O HAarpeTbIM LIMJIMHAPOM, IOCJE OIyCKaHUS €ro B BOAY KOMHATHOHN
TEMIIEPATYypPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa; YJEIbHOW TEIJIOThI
IaBieHuss Jpga.  MccnenoBaHue W3MEHEHHs TEMIEpaTypbl BOABI  IIPU
Pa3IUYHBIX YCJOBMSIX; SIBJICHHUS TEIIOOOMEHA IpPHU CMEIIMBAHWU XOJIOJHON u

ropﬂqeﬁ BOJBI; IIpO1LIE€CCa UCIIAPCHUA

Qusuueckue s61eHUA 8 npupoode: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIC
ABJICHUSI B MPUPOJE, KPUCTAILIBI B NpHUpoae, unyueHue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHera

Texnuyeckue ycmpoticmea: KalvIApbl, IPUMEPhI UCIOJIB30BaHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JaTUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPBHI, NICUXPOMETP, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO

CropaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpu3anys Tel. J[Ba Bua AIEKTPHUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

:‘)HCKTpH‘ICCKOG ITOJIC. HaHpH)KéHHOCTL QJICKTPHUUYCCKOI'O  IIOJIA. HpI/IHHI/IH

CYNEpPHO3ULINH IEKTPUUECKUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »snextpuueckux 3apsaoB. JlelcTBHE 3JIEKTPUUECKOrO TMOJSI Ha

QJICKTPHUUYCCKUC 3apsAabI. HpOBOI[HI/IKI/I U JUBJICKTPUKHU

[TocTossHHBIN AIEeKTpUYEeCKUil TOK. JlelcTBUS anekTprudeckoro Toka. Cuia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsoxenue.
I=qg/t,U=A/q

SHGKTpI/I‘leCKOG COIIPOTHUBJICHUC. YI[GJ'ILHOG QJICKTPHUYICCKOC COMMPOTUBIICHUC!
R =pl/S

3akon Oma s yuactka snekrpuueckoi memnu: | = U/R

IlocnenoBarenbHOE COEIUHEHUE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIeHBHOG COCAMHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:

U=UsI=L+I;R=2.

CMeliaHHbBIE COCOAUHCHUA ITPOBOAHUKOB

Pabota u motHOCTh 351ekTprueckoro Toka. A = Ult, P = Ul

3akon J[xoyns — Jlenma:

O=I"R-t

OneiT Opcrena. MarHuTHoOe Mosie MPSMOrO HPOBOAHMKA C TOKOM. JImHumM

MarHUTHOW WHITYKITUH

MarautHoe IoJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX

MarHuToB
JleficTBME€ MarHUTHOTO IT0JIs HA IPOBOJAHUK C TOKOM
Oneitel @apanesd. SBnenue snekTpoMarHuTHON MHAYyKUuuU. [Ipasuino Jlenna

Ilpakxmuueckue pabomwi

W3mepenne  3M€KTPUUECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJAHMKE
(pe3ucTopsl, TaMIIOYKa), OT HAMPSHKEHHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTH
COIMPOTHUBIIEHUS OT JUIMHBI MPOBOJIHUKA, IUIOIIA/IN €r0 MOMEPEUHOr0 CEUEHUs U

YACIbHOI'O COIIPOTUBIICHUA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

HpOBepKa npaBujia Ui 3JICKTPUUCCKOTO HAIIPAKCHHUA IIPU ITOCICAOBATCIBHOM
COCAWMHCHHUHN IIPOBOAHUKOB, IIpaBuWJia OJId CHJIIBI SJICKTPUUYCCKOrO TOKa IIpHU

napajijieJIbHOM COCANHCHUHN ITPOBOJAHNKOB (pGSI/ICTOpBI u J'IaMHO‘lKa)

Qusuueckue sA6leHUs 6 Npupoode: SICKTPUUECKUE SBJICHUS B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiiu, Ipeld MOoIoCcoB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 36MJ’IC, IMOJIAPHOC CUAHUEC

Texnuyeckue ycmpoticmea: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTart,
CYETUMK  JIEKTPUYECKOM  SHEPruu,  3JIEKTPOOCBETUTEIBHBIE  MPHOOPBI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
[IPEIOXPAHUTENH, JJIEKTPOMArHuT, 3JEKTPOJBUTATENb IIOCTOSIHHOIO TOKa,

reHepaTop MOCTOSHHOIO TOKa
3H€KTpOM3FHHTHBI€ BoaHsI. IlIkana SJICKTPOMArduTHBIX BOJIH
JlyueBast mozenb cBera. [IpsamosinHeiHOE pacpoCTpaHEHNE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkano

[TpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

Hucnepcus ceera

Jlunza. Xoxa nyueit B nunze. PokycHOE paccTosiHUE JIMH3BL. OnTudeckas cuia
munsel: D = 1/F

['na3 kak ontudeckas cucrema. Onruyeckue npubopsl

Ilpakmuueckue pabomoi
W3MepeHue onTHYECKO CUiIbl cCOOMparomiel JUH3bI; (POKYCHOTO pacCTOSHHS
coOuparorie JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U N300paxeHuUs,
KOTJIa IPeIMET PacIoNIO’KEH B IBOMHOM (poKyce), moKazaTess MpeIoMIICHHS CTEKIIA.
UccnenoBanne cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  TOMOIIBIO
coOuparomiel JIMH3bl;, U3MEHEHHUs (POKYCHOT'O PACCTOSHHS JABYX CIOKEHHBIX JIHH3;
3aBHCHMOCTH yTJia TNPEJIOMJIEHHS CBETOBOIO Jiyda OT yrja MaJeHHs Ha TpaHHIle

«BO3JIyX — CTEKIIO»
Qusuueckue sereruss 6 npupoode. 3atrmeHuss ConHma u JlyHbI, 1[BeTa TeII,
ONTHYECKUE SBJICHHS B aTMOcdepe (1iBeT HeOa, pedpakiius, paayra, MEPax)
Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToanmapaT, ONTHYECKUE
CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peaknuu anbda-u Oeta-

pacmana



4.2
4.3
4.4
4.5

4.6

4.7

OmneiTel Pesepdopaa o paccesuto anbda-yactui. [Inanerapuas mogens atoma
CocTtaB aToMHOTrO0 sifjpa. M30Tomnsl

[Tepuon momypacmnaja aTOMHBIX siACp

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIIOBOTO U MaCCOBOTO YUCE

Qusuueckue AeneHUs 6 npupode. €CTECTBEHHBIH pPaJUOAaKTUBHBIA  (OH,
KOCMUYECKHE JIy4d, PAJUOAKTUBHOE H3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB,

I[Cf/iCTBHG paarnOaKTUBHBIX HSHYIICHI/Iﬁ Ha OpraHu3M 4€JI0BCKa

Texnuyeckue ycmpotiicmea: CIEKTPOCKOI, UHAUBUIYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAd SHCPreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

» dusuka: 7-# knacc: 6a30BbIM YPOBEHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkimonepHoe obmiectBo «M3aarenscTBo «IIpocBemienne»

» dusuka: 8- kacc: 6a30BbIM ypOBEeHb: yueOHUK, 8 kinacc/ [leppimkun U. M.,
NBanoB A. U., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemnienue»

» ®usuka: 9-i knacc: 6a30BbI ypoBeHb: YyueOHUK, 9 knacc/ [lepsimkun U. M.,
I'ytauk E. M., IBanoB A. U., [TerpoBa M. A., AKIinoHepHOE OOIIECTBO

«M3parenscTBO «IIpocBenieHue

METOAUYECKHUE MATEPUAJIbBI IS YYUTEJIA

®unonosuy H. B. Meroauueckoe nocodue k yueOHuky A. B. [1€ppikuna
«®uzuka. 7 kimacce». — M.: Dk3amen, 2020.

[aranuna A. B. ®u3zuka. 8§ kinacc: MmeToauueckoe nocoodue k yueOHuky A. B.
[Téppimkuna. — M.: IIpoda, 2019.

I'pomieBa O. . ®usuka. 9 knacc: MmeToauyeckoe mocoodue k yueOnuky A. B.

[1épprkuna. — M.: Dk3amen, 2021. — 208 c.
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