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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétom (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamMme mo (u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUITAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM PE3ybTaTaM 00Y4YEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[TporpamMma no pu3MKe ycTaHABIMBACT paclpeieieHre yueOHOro MaTepuaa
o rojgam oOyudeHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOIO COJIEp)KaHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MIOMOIIIM YYUTEINIO B CO3JaHUH pabodeil mporpaMMbl 0 y4eOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
OPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouomoruen, acTpoHoMuend u Qu3nIecKoi
reorpaduedi, BHOCHUT BKJAJ B €CTCCTBEHHOHAYYHYI) KapTHHY  MUDa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
NO3HAHHUS, TO €CTh CII0CO0a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
00pa30BaHUs COCTOUT B (POPMHPOBAHUM ECTECTBEHHOHAYYHOW TIPaMOTHOCTH U
HUHTepeca K HayKe y 00yJaroImuxcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAINOiaraeT OBJaJICHUE
CIICAYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JaHHBIE HW  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

Henu wusydyeHus (PU3UKK Ha YypOBHE OCHOBHOTI'O OOIIEro 0O0pa3oBaHUS
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opranu3anusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElIeHUEM



Konnerun MunucrepctBa npocerieHus Poccutickoit denepanuu (IpoToKoa oT 3
nekadbps 2019 r. Ne I1K4BH).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TIPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (hopMUpoOBaHUE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUU;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3214

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
UCIOJIb30BAaHUEM TOJIYUCHHBIX 3HAHUMH;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaAOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHbie  pabOThl W OKCIEPUMEHTAIbHBIE HMCCICAOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MH(MOpMaIMEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HAKOMCTBO €O chepamu npodeccuoHanbHON eITeIbHOCTH, CBI3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 "yacoB (2 yaca B HeJeN0), B 8
Kjacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HeelO).



COJEPXAHUE OBYUYEHUA

7 KIIACC

Pazgen 1. ®usuka u €€ poJib B IO3HAHNH OKPYKAKOLIEro Mupa.

®u3nka — Hayka o mpupone. SBneHus npuponpl. PU3HYECKHUE SABICHU:
MEXaHUYECKHUE, TEIUIOBBIC, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts n3Mepenuil. MexayHapoiHas CUCTeMa €IUHULL.

Kak ¢wusuka wu gapyrue ecTecTBEHHbIE HAyKH HW3Yy4alOT TMPUPOIY.
EcTecTBeHHOHAyYHBI METOJ] TO3HAHUS: HaOJIOJCHUE, TMOCTAaHOBKA HAyYHOI'O
BOIIPOCA, BBIABUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE
HabOmonaeMoro siBiieHust. Onucanue GU3nUecKuX SABJICHUN C TOMOIIBI0 MOJIETICH.

Hemoncmpayuu.

1. MexaHndeckne, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. @uznueckue NpubOOPHI U MPONEAYypa NPSIMbIX U3MEPEHHUI aHAJIOrOBBIM U
U (GpOBBIM TPUOOPOM.
Jlabopamopuuvie pabomul u onvimol.
1. OmnpeneneHue 1EHBI JEICHHS KAl U3MEPUTEIBHOTO MpUdopa.
2. M3mepeHune pacCTOsSHUM.
3. M3mepenue o0bEMA KUAKOCTH U TBEPAOTO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TEL.
5. M3mepeHne tTeMmmnepaTypbl HNPU IMOMOIIM KUJIKOCTHOIO TEPMOMETPA M
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue ucciaeqoBaHUS MO MPOBEPKE TMIOTE3bI: NAJIBHOCTH IOJNETA
niapvKa, MylmeHHOro FTOpPU30HTAIILHO, TeM OoJibllle, YeM OOoJbllle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI O CTPOEHHUH BelecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pazMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmxenue yactul BemectBa. CBs3b CKOPOCTH JBWUKEHHS YacTHL C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopelicTBue 4YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperatHple COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTaJUIMUECKUX) Tel. B3auMocCBsi3b MeXAy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX U WX aTOMHOMOJICKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO IBUXKEHUS.

2. HaGmopenue nuddysumn.



3. HaGmonenue ~ siBneHUd,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopuuvie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAOOB (C  HMCHOJb30BAaHUEM

dotorpaduii).

2. OmbITHI O HAOJIIOICHUIO TETIOBOTO PACHTUPEHUS Ta30B.

3. OmnbITHI MO OOHAPYKEHUIO NEUCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBukeHnne U B3auMo/ieiicTBUE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM NBMKEHMHU. Pacuér myrtu u
BPEMEHHU JIBUKECHUS.

SBnenne uHepuMU. 3aKOH WHEpUUHU. B3aumonelcTBHe Ten Kak HpUYMHA
U3MEHEHUSI CKOPOCTM JBWKEHMS Tel. Macca kKak Mepa HWHEPTHOCTH Teda.
[InotHoCTh BemecTBa. CBA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHHMIIE
00BEMa BelecTna.

Cuna kak xapakTepucTuKa B3auMojaeurcTBus Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJICHUE TATOTEHUS U CUJia
TskecTH. Cuita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABIICHHBIX IO OAHOM mpsmou. PaBHoxelicTByromas cuii. Cuila TpeHUS.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUpOI€ U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHn4eckoro JBUKEHUS Teja.
N3mepenue CKopoCcTH MPSIMOJIMHERHOTO JIBUYKEHUSI.
Habmtonienuie siBfieHUs HHEPIIUH.

1

2

3

4. HaGmonenne n3aMeHeHUs] CKOPOCTH TIPU B3aUMOJICHCTBUU TEIL.

5. CpaBHEHHE Macc 0 B3aUMOJEHCTBUIO TEN.

6. Cl0XEHUE CHJI, HAIIPABJICHHBIX 1O OJHOM IPSIMOM.

Jlabopamopmuuvie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

2. OmpepeneHue CpellHEW CKOPOCTH CKOJIBKEHHsI OpycKa WM LIapuKa II0
HAKJIOHHOM TTOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO TeA.

4. OmbITHI, JTEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (nedopmaliun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIbXKEHUS OT
BEca TeJa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Paszgea 4. /[aBjieHue TBEPABIX TeJl, dKUAKOCTEN U ra3oB.



Janenune. CriocoObl yMEHbBIIICHHS W YBEJIMUEHUA JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00bEéMa, Temmeparypol. [lepemaua naBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackamsa. IIneBmatmueckue
MaIuHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIIyOWHBI. ['MapocTrarhyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

Atmocdepa 3emin u armocepHoe gamieHue. [IpuuuHBI CyriecTBOBaHUS
BO3AymHON 06osouku 3emau. OmbiT Toppuyennu. M3mepenue arMmochepHOro
JaBjieHus. 3aBUCUMOCTb aTMOC(EPHOro J1aBJI€HUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBre KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJIO. BrITasikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenaua naBneHUs )KUIKOCTBIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBneHue nelcTBUsE aTMOC(EPHOrO TaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONICH CUIIBI OT 00BEMa MOTPYKEHHON YacTu

T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKUBAIOILIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue miaBaHus TEN: IUIABAHUE WJIM MOTPYKEHHE TEN B 3aBUCHUMOCTH

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCcTH TeJIa.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbI, JICMCTBYIOIIEM HaA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLIEH CHJIBI, AEMCTBYIOIIEN HA TEJIO
B KUJKOCTH, OT Macchl Teja.

4. OnbITBI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAIKMBAIOUIEH CHIIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOrPYKEHHOM B
JKHAJIKOCTh YaCTH TENA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTtpynpoBanue apeomeTpa WIM  KOHCTPYMPOBAaHUE JIOAKA W
olpeleneHue e€ rpy30n01bEMHOCTH.

Paszgea S. PaGora u MmomHOCTb. JHEpPrusi.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.



«3omotoe mpaBwio» MexaHukd. KIIJ[ npocteix MexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHKE.
Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.
Hemoncmpayuu.
1. IIpumepbl IpOCTHIX MEXaHU3MOB.
Jlabopamopmuusie pabomel u onvimel.
1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBMKCHUHU TeJa
10 TOPU30HTAJILHON MOBEPXHOCTH.

2. HccnenoBanue ycinoBUM paBHOBECHs pblyara.
N3mepenune K11/l HaKJIOHHOM NIJIOCKOCTH.

4. M3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU YHEPTUH.

8 KUIIACC

Pa3zaeua 6. TenioBblie siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOM TEOPUM CTPOCHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ I10JIOKEHUST MOJIEKYJIIPHOKUHETUYECKOU TEOPHUH.

Mopnenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSHUN BeEIECTBA.
Kpucranmmueckue n amopdusie tena. OObICHEHHE CBOWCTB Ta30B, )XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH.
CmauuBaHNe U KanWUISIpHBIE sIBJIEHUs. TerioBoe pacIIMpeHUE U CKaTHE.

Temneparypa. CBs3b TemIepaTypbl CO CKOPOCTBKO TEILIOBOTO JBH)KCHUS
yactull. BHyrpenHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEpruu:
TEeIJIonepenayda U COBEpIICHUE paboThI. Buner TEIUIONEPENAUH:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4CHHE.

KonuyecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHeHHE TersioBoro OanaHca. [lmaBnenuwe
OTBEPJAECBAHNE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIUIOTA IUJIABICHUS.
[TapooOpa3oBanue u koujeHcarusi. Hcnapenue. Kunenuwe. YnenbHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTrMOC(EepHOro
JABJICHUS.

BrnaxuocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPAHMUSL.

[Tpunruner pabotel TeruoBbix nBurateneit KIIJ rtermoBoro maBuratens.
TennoBble IBUTATENN U 3aLIMTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPALEHUS YDHEPTUH B TEMJIOBBIX MTPOLIECCAX.

Jemoncmpayuu.



vk winNe

w L N o

10.
11.
12.
13.

Ha6mroienre 6poyHOBCKOT'O IBUKEHUS.

Hab6monenne nuddysum.

Hab6mtonienue siBeHUM cMaurBaHUs M KaWJUISIPHBIX SBICHUMH.
HabroieHre TermioBoro paciuupeHust Tell.

N3MmeHenue naBieHUsl ra3a Npu U3MEHEHUM O0BbEMAa M HArpeBaHUM WM
OXJIAXKICHHU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunsl Trermonepenaumn.

OxJtaXkieHue MpU COBEPIISHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHUE TEMIIOEMKOCTEN PA3IMUHBIX BEUIECTB.
HaGmronenne kuneHus.

HabtoieHre nocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHUH.
Monenu Tena0BBIX JABUTATEIICH.

Jlabopamopusie padbomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUII MOJICKYIISIPHOTO TIPUTSYKEHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOW COJIM WJIM caxapa.
OnpITEl 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEJL

Omnpezenenue naBjaeHUS BO3AyXa B OaJlJIOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro
00béMa M HArpEeBaHMS WU OXJIAXKICHUS.

[TpoBepka TUNOTE3bl TUHESHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MEHEHHS BHYTPEHHEW OJHEpruu Tela B pe3yibTaTe
TeTIonepeauu U padOThl BHEITHUX CHIL.

HccnenoBanue SBIICHUS TEIMJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsiuer BOJBI.

OnpeneneHre  KOJIWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEIIO0O0OMEHE C HArPEThIM METATUYECKUM LIHJIMH]IPOM.

OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXA.

OrnpeneneHue yaeabHON TEIUIOTHI TIJIABJICHUS JIbA.

Pazgea 7. Jiekrpudeckre 1 MAarHUTHBIE SIBJICHHS.
Onektpuzauus Tena. [[Ba pona 3nekTpuyecKkux 3apsnoB. BzaumonenicTBue
3apsoKEHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS

3apsKCHHBIX TCJI OT BEJIMYHHBI 3apsAa0B U PACCTOAHUSA MCKIY TCHaMI/I).



OnekTpuueckoe moJie. Hanpsok€HHOCTH 3iiekTpuueckoro mojs. [IpuHiun
CYINEPHO3UIIUU PIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsAaoB. DIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsl.
Ctpoenne aroma. IIpoBOJHMKM W  JAMDJIEKTPUKU. 3aKOH  COXPaHCHMS
3JIEKTPUYECKOTO 3apsia.

ONEKTPUUECKU TOK. YCIOBUS CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
HcToYHUKN TOCTOSHHOTO TOKa. JIeHWCTBHS SIEKTPUUECKOTO ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima Toka.  DJIEKTPUUECKOE  HaNpshKEHUE.
ConpoTruBieHre TPOBOAHUKA. Y ICIbHOE CONPOTUBJICHUE BenlecTBa. 3akoH Oma
o ydactka uenu. [locnemoBarenibHOE W MAPAJLIEIBHOE  COCIWHEHUE
MPOBOJHUKOB.

PaGota u MOITHOCTH »dJEKTpUYECKOro Toka. 3akoH Jlxoyms—JIeHna.
DNEeKTpUIECKUE TIENMU U MOTPEOUTETH IEKTPUICCKON dHEeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHuThl.  B3auMMozeMcTBHE  IOCTOSIHHBIX ~ MAarHWTOB.
MaruauTtHoe nosne. MarauTHoe noJjie 3eMJIM U €r0 3HAYEHUE JJIs1 )KU3HHU Ha 3eMUle.
OnbiT  Opcrena. MarHuTHoe MOJiE€  BJIEKTPUYECKOro Toka. IIpuMeHneHue
3JIEKTPOMArHuTOB B TEXHUKE. [[€MCTBHE MArHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO ToKa. lcmosib30BaHME »IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHue snekTpoMarauTHON uHAyKuuu. [IpaBuno Jlenna.
DJIEKTpOTreHepaTop. Cnoco0Ob1 MOJTYYEHUS AIEKTPUIECKOU SHEPTUM.
DJIEKTPOCTAHIIMY Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

DJIeKTpu3anus Tel.
JIBa poJa 3NEKTPUYECKUX 3apsiI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U AENUCTBHE DJIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS MHIYKITUS.
3aKOH COXpaHEHUS PIEKTPUUECKUX 3apsI0B.
ITpOBOJHUKH U JURICKTPUKH.
MoaenupoBaHue CUIIOBBIX JUHUM JEKTPUUECKOTO TTOJIS.
HcToYHUKHM TTOCTOSIHHOTO TOKA.
JIerCTBUS 3IEKTPUUYECKOro TOKA.

. DNEKTPUYECKUAMN TOK B )KUJKOCTH.

. I'a30BbIi pa3ps.

. I3mepeHue Cuitbl TOKa aMIepMeTPOM.
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. I3mepeHue 31eKTprudecKoro Hanps>KEeHUsI BOJIbTMETPOM.
. Peocrar u MarazuH cOnpOTHUBIICHHUM.

=
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BianMopeiicTBre TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AECiICHUS MOJFOCOB MarHura.
MoaennpoBaHue MarHUTHBIX IOJIEN TTOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe noje Toka. JIEKTPOMArHuT.

JlercTBMEe MarHMTHOTO TOJI Ha MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW MHTYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO HJICKTPU3ALMU Tel WHAYKIHEH U mOpu
COIPUKOCHOBEHHUH.

HccnenoBanne JEWCTBUSL SJIEKTPUYECKOTO TIOJSE HA MPOBOJHUKH U
JIADJIEKTPUKHU.

COopka 1 nmpoBepKa padOThI JIEKTPUUECKOM IIEMH IMOCTOSHHOTO TOKA.
N3mepeHue u peryaupoBaHue CUJTBI TOKA.

N3mepenue u peryimpoBaHUe HANIPSIKCHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO Yepe3 Pe3UcTop, OT
CONPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUST Ha PE3UCTOPE.

OT1BITHL, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD 3JIEKTPUUYECKOTO
COMPOTHUBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, TUIONIAAU TIOMEPEUHOr0
CEUYEHMS U MaTepuaa.

[IpoBepka mpaBuUiia CIOKEHHS HANPsHKEHUW TIPU  TMOCTIEI0BaTEILHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JJsi CHJIBI TOKA IPU MAPAIICITBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenennie pabOTHI JIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHre MOIIHOCTH  JJICKTPUYECKOIO TOKA, BBIACISEMON Ha
pe3ucrtope.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIErO0 Yepe3 JaMIIO4Ky, OT
HanpsHKEHUs Ha HEl.

Onpenenenne KII/ narpeBarensi.

HccnenoBanne MariHuTHOIO B3aUMOJICHCTBHS IIOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TP UX
O00BEIMHEHUH U pPa3JICJICHUU.

HccnenoBanue NeUCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIWE 3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBUS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. U3mepenne KII1 anekTpoaBUraTteabHOU yCTAHOBKHU.

21. OnbITBL TIO HWCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHONM WHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHWS W HaNpaBICHUS HWHIYKIHMOHHOTO
TOKA.

9 KUIIACC

Pasznen 8. Mexanudeckue siBJCHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oTcuéra.
OTHOCHUTENLHOCTh MEXaHWYECKOI'0 JBI)KEHUS. PaBHOMEpHOE NPSIMOJMHEHHOE
nBxeHue. HepaBHoMepHOE TpsAMoiMHeHOe nBuxkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHOyckopeHHOE mpsAMOiMHENHOe aBMxkeHue. (CBoOomHOE
nageHue. OnsITel [ anues.

PaBHOMepHOE nIBH>KEHHE IO OKpYXHOCTH. Ilepron m yacrora oOpaiueHus.
JluneriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBeit 3akoH Hprorona. Bropon 3akon Herorona. Tperunii 3akoH HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHMSI TIOKOSI, IPYTHE BUIbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
naneHus. JlBmkenune miaHer BOKpyr ConnHpa. IlepBasg kocMmudeckass CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3mMeHeHne umnyinbsca. Mnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PE€akTUBHOE JBUIKECHUE.

Mexanudeckass paboTa W MOIIHOCTb. PaboTa Cuil TSAXKECTH, YNPYroCTH,
Tpenusi. CBs3b S3HEPruu U padboThl. [loTeHIManbHas 3Heprus Tena, MOAHITOro Haj
IIOBEPXHOCTHIO 3eMJIN. [loTeHIIMaIbHAS SJHEPTHUS CKATOM NMPYXUHBI. KnHeTHueckast
sHeprus. TeopeMa O KMHETMYECKOM DHEPrUH. 3aKOH COXPAHEHMS MEXaHWYECKOU
JHEPI'UMu.

Hemoncmpayuu.

1. HaOmoneHre MEXaHMYECKOTO JABM)KEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ

oTCu€Ta.
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8.
9.

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

CpaBHeHME NyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHMSI Te€la OT MacChl Tela U JEUCTBYIOUIEH HAa HEro
CHIIBI.

Habmronenre paBeHCTBa CUJT TIPU B3aUMOJCHCTBUY TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITYJIbCA MIPY HEYITPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUH TIPU CBOOOHOM TaJICHUH.
CoxpaHeHnEe MEXaHUYECKOM SHEPTUU TIPU IBUKECHHUU TEJa MO JCHCTBUEM

MIPY>KUHBL.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

Ornpenenenne cpeHed CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAaYaJIbHOM CKOPOCTU MYTH OTHOCATCA KakK psijJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenenne KodHPUIIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.



10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazngen 9. Mexanuveckne Ko1e0aHUs U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3atyxawmue — KojieOaHus.  BeIHykjaeHHble — KojeOaHus.  Pe3onaHnc.
Mexanuyeckre BoJiHBL. (CBoiicTBa MeXaHMYecKuX BOJH. IIpomonbHbie H
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomMkocTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3ByKa. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpauyuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).

HaGronenre 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W Tepuoja KojeOaHWW MaTEeMaTUYECKOTO
MasiTHUKA.

2. Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
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4. HccnenoBanue 3aBUCMMOCTHU MepuoJia KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpHOJia KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoaa  KoseOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoiiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnpoctpaHenue ceeta. 3atmenuss Connua u Jlynsl. Otpaxenue ceera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lMcrmoib30BaHUE TMIOJIHOIO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B gmH3e. OmnTmueckas cucrema (oroammapara,
MHKpPOCKONIa M Tejleckoma. ['Jla3 Kak onTuyeckas cuctema. biaumzopykocTe u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CHEKTpaAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

[IpssmMonrHENHOE pacIpPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonydyenne n3o0paxeHUi B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunnun neiicTBust Goroarnmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mojens riasa.

11. Pa3noxxeHue 0eaoro cBeTa B CHEKTP.

12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydyeHue xapakTepuCTUK U300paxKeHus MPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».
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4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUSA U ONTHUYECKOM CHIIBI COOMparoleil
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Onwitel Pe3epdopaa u nnanerapHas moxenb aroma. Mojaens aroma bopa.
Hcnyckanue u nornoueHue ceera atomoM. KBaHTel. JInHeWyaTeie CEKTPBL.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-uzinydeHus. CTpoeHHE aTOMHOTO
anpa. HykmonHas wMopens aromHoro saxapa. HMsoromsl.  PagmoaxTrBHBIE
npespamenus. llepnon nmomypacrnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJOBOrO U MAaCCOBOI'O YHCEI.
DOHeprusi CBSI3M aTOMHBIX saep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3IIy4EHUS U MOTJIOLIEHHUS.

2. CnekTpsl pa3jIM4YHbIX T'a30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOmroneHue CIUIONMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUYEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHME JHEPIMM YacCTULBI 110 TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUH MOAYJIh MIPEIHA3HAUEH JIJIsi CUCTEMAaTU3AINH
u  0000mIeHUsT MOPEIMETHOTO  COACpKaHMS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUHU BCErO Kypca (PU3MKH, a TaKKe IJIs1 MOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NeSTEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHE HAyYHBIX METONOB HCCIEAOBAHUS



ABJICHUI TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (PU3NUYECKUE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIpyHIMIMAIBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paszesa peanu3yercs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIPELJIaraeTcs:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(duznyueckue sIBICHMS B OKpYKaIOILEeH PUPO/IE U MMOBCETHEBHOMN KU3HH;
UCIOJIb30BaTh HAyYHbIE METOJbI UCCICAOBAHUS (PU3HUECKUX SBJICHUHN, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALIEHUS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JOCTHXXCHHEC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPEAMCTHBIX O6p330BaT€J'IBHBIX

pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOydaromierocsi 0ynyr copMHUpOBaHbI CICAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

- NPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
bu3MYECKON HayKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuky;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHLUIIOB B JEATEIbHOCTH
y4€HOI0;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

- BOCIIPUSITUE 3CTETUYECKHX KauyecTB (PU3MUECKOM HAyKu: €€ TapMOHHYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KAaK MOUIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaXKHEHMIIEH COCTABJISIOLICH
KYJIbTYPBI;

- pa3BUTHE HAYYHOU IFOOO3HATENILHOCTH, WHTEpPECa K HCCIIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbl 3I0POBbS W  3MOUHOHAJIBHOIO
OJlaromosyyms:

- OCO3HAHHME IIEHHOCTH O€30MacHOro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBuil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAITHUX YCIIOBUSAX;

- c(hOpMHUPOBAHHOCTh HaBblKa pe(JIeKCUU, MNpPU3HAHHME CBOEro IpaBa Ha
OLIMOKY M TaKoTo K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTMBHO€ Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOW OpraHM3aluM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMAIbHOM HANpaBICHHOCTH, TPEOYIOIIUX B TOM YHCIE M (PUINYECKUX
3HAHUU;

- UHTEpEC K MIPAKTUUECKOMY U3YUEHUIO NPOPECCUid, CBA3aHHBIX C (PU3UKOK;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUSA

- OpUEHTAalMsl HAa MpPUMEHEHUE (U3MYECKUX 3HAHUU JUId peuieHus 3aaad B
o0acTu OKpy’Karoulel cpeapl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

- OCO3HaHHWE II00ATBHOrO XapakTepa AKOJIOTMYECKUX MPOOIeM M MyTed HuX
pelleHus;

8) aganTanum K M3MEHAOIUMCH YCJIOBMAM CONMAJIBHON W NPUPOAHOMN
cpeabl:

- TMOTPeOHOCTh BO B3aMMOJEUCTBUU TMPH BBIMOJHEHUH HCCIECAOBAHUNA H
IPOEKTOB (PU3MUYECKON HANpPaBICHHOCTH, OTKPBITOCTb OINBITY W 3HAHUAM
APYIuxX,

- TOBBILICHHWE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAaKTHYECKYIO
NEATEIbHOCTD;

- MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMW, B TOM 4HCIIEe (DOPMYIUPOBATh
UJICU, IOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBICHUSIX;

- OCO3HaHHE Je(DUITUTOB COOCTBEHHBIX 3HAHWNM U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- IUJIJAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (DUIUUECKUX
3HAHUU;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U NMPUPO/IbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHNEM (PU3MUECKUX 3HAHUI;

- OLICHKA CBOUX JEUCTBUUM C YYETOM BIMSHMSA Ha OKPYXKAIOWIYI0 Cpexdy,
BO3MOYKHBIX TJI00AIbHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO

o01ero oopazoBanus y o0ydaromierocss 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC TEHCTBHSI,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHHUBEPCATbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(ssBEHUN);



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISBJISTH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMaTpUBACMBbIX (pakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIE CBSI3M TMPU HM3y4eHUHU (HU3MUECKUX
SIBJICHUW U MPOIIECCOB, JIENaTh BHIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh TUIMIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYHH,

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW ¢u3nuecKkon
3a1a4u (CpaBHCHUE HECKOJHKMX BapHAHTOB DPEIICHUS, BHIOOp Hambolee
MOJIXOJIAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIEHHOMY ILIaHY OIBIT, HECIOKHBII
(bu3MUeCKUl IKCIEPUMEHT, HEOOJBIIOE UCCIeI0BaHUE (PU3UUECKOrO
SBJICHUSL;

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIE0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIOICHHSI, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH Pa3JIMYHbIC METO/bI, MHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
oTOope MHGOPMAIMKM WM JAHHBIX C YY4ETOM MPEUIOKEHHON YueOHOM
bu3ngecKoil 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATU3HPOBATh M MHTEPIPETHPOBATh HH(POPMAIIHIO
Pa3IUYHBIX BUIOB U POPM MPEIACTABICHHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHMAIBHYIO (OpMY MpeacTaBICHUS
UHPOPMALIMM ¥ WJUTIOCTPUPOBATh peIlacMbie 3aJlaud  HECIIOKHBIMHU
cXeMaMHu, JJHarpaMMaMHt, HHOU TpaduKOi ¥ X KOMOMHAITUSIMHU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B XOJi¢ OOCYXIeHHsS y4eOHOro MaTepualia, pe3yibTaToB JIabOpaTOPHBIX
paboT 1 TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJIEH, HAIICIICHHBIC HAa PEIICHHE 3aJlauyd U TOJICPKaHUE
0aro’keaaTenbHOCTH OOIICHUS;

COIIOCTAaBJIATh CBOM CYXJICHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Juanora, 0OHapyXKHBaTh Pa3IU4Ke U CXOJICTBO TTO3UITUN;



BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEJCTABNIATH PE3YJbTAThl BBIMOIHEHHOTO (PU3HUECKOTO OMbITa
(3KCnIeprMEHTa, UCCIIEA0BAHMUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMYILIECTBA  KOMAaHIHOW MU
WHJUBUIYaIbHOM pabOThl MpH pEUIeHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIXKEHHMIO: paclpeleNsaTh poJid, OO0CYXAaThb MPOLECCHl U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAaIlpaBJICHUI0O W KOOPJIWHHUPYS CBOM JEUCTBUS C JPYTUMH
YJIEHaMH KOMAaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHUsX, TPEOYIOIIUX
JUIs perieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBHCS B  PA3IMYHBIX IIOAXOAAX NPHUHATHS  PEIICHUHN
(MHIMBUYyalbHOE, MPHUHATHE DPELICHUS B TpyIIe, NMPUHSATHE pElIeHUM
rpymmoii);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WIn
IUTaHa HMCCIEAOBaHUSA C YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH MPEJIaracMble BApUAHTHI PELICHUI;
JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUW U IIPeAJiaraTh IJIaH €€ U3MEHEHUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  pe3yJbTaToB
JeSTEeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEIATEILHOCTh (B TOM YHWCJE B XOJ BBINOJHEHUS
(Gu3NYeCKOoro HCCIEAOBAHMUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHUBIIMXCA CHUTYallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpU3HABaTh CBOE MPABO HA OMIKUOKY MPU pelieHn: GU3NUEeCKUX 3a7a4 Win
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo JAPYroro.



HPEAMETHBIE PE3YJIbTATHBI
K koHiy oOyueHus B 7 kjiacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaxaTh () OPMUPOBAHHOCTh Y 00YUaAOIINUXCS YMEHUIA:

UCIOJb30BaTh  MOHATHS:  (U3MUECKHME U XUMHUYECKHUE  SIBJICHUS,
HaOJI0/ICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AMHUIIBI (DU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpHOE,
KHUJKOE, Tra3000pa3HOe), MEXaHHYeCKoe JBW)KEHHE (paBHOMEpPHOE,
HEPABHOMEPHOE, NPAMOJIMHEHHOE), TPAaCKTOPHUs, PABHOJAEHCTBYIOIIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

paznuyath siBineHus (aud¢ysusi, TEMIOBOE ABMKEHUE YaCTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBI)KCHHE,  WHEpPLMS,
B3aMMOJICCTBUE TEJI, PABHOBECHUE TBEPIBIX TEI C 3aKPEILNIEHHON OCBHIO
BpallleHUsI, Mepefadya [aBJICHHUS TBEPABIMU TEJIaMH, JKUIKOCTAMH H
razamu, arMocpepHoe JaBieHHE, IUIABaHUE TeJ, MpeBpalleHUs
MEXaHUYECKOW SHEPruu) MO ONUCAHUIO MX XapaKTEpPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBICHWE M3YyYEHHBIX (U3MYECKUX  SBICHUN B
OKpY)KarolieM MHpe, B TOM uucie (U3HUECKUE SBICHUS B IPUPOIE:
IIPUMEPBI JBMKEHHUS C PA3IUYHBIMM CKOPOCTSMH B >KMBOW M HEXHUBOU
NpUpOJE, NEWCTBUE CHIIBI TPEHUS B MPUPOJIE M TEXHUKE, BIUSHUE
aTMOoc(epHOro JaBJCHUs Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluard B
TeJe 4eJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO,
BBIJICIISATh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHU) (PU3UUECKUX SBJICHU;
OIUCHIBATh U3yYCHHBIC CBOWCTBA TEN U (PU3MUECKUE SIBICHUS, UCTIONb3YS
¢busnyueckue BEeTUYMHBI (Macca, 00BEM, IJIOTHOCTH BELIECTBA, BpeM,
yTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSHKECTH, BEC
Tena, Cuja TpeHus, JAaBieHue (TBEPAOro Tela, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas pabdoTa, MOIIHOCTb, MJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()(UIMEHT TOJEe3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYeCKass M TMOTCHIMAJbHASI JHEPrus), MpU OMHMCAHUM MPABHILHO
TPaKTOBaTh  (PU3UYECKH  CMBICH  HMCHOJB3YyEMbBIX  BEIUYUH, HX
0003HAaYEHUS! M EIUHUIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C APYTUMHU BEJIUYUMHAMM,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS M IPOLECCHI,
WCIIONB3Ysl MpaBUjia CIOKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, IpaBUJIO paBHOBeCHUs pbiyara (0J0ka),
«30JI0TO€ TPABUJIO» MEXAaHWKH, 3aKOH COXPAHEHHS MEXaHMYECKOU



SHEPruM, NpU HTOM JaBaTh CIOBECHYIO (GOPMYIMPOBKY 3aKOHa U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UUECKUE SIBICHHUS, ITPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISBJISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3NUECKUX
SBJICHUN, (PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7ayud B 1-2 JeWCTBUS, HCIHOJIb3ysS 3aKOHBI H
dbopMyJbl, CBS3BIBAIOIINE (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHAM3a
YCIIOBUSA 3a/1ayy 3allUChIBAaTh KPAaTKOE YCIOBUE, MOJACTABISITh (PU3NUECKUE
BEeJIMYMHBI B (DOPMYJIBI M TPOBOAUTH PACUETHl, HAXOIUTh CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC NJISl PEIICHUsI 3a]1a4, OIICHUBATh PEATHCTUIHOCTh
MOJTy4eHHON (DU3NUECKON BEJTUUUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU TTOMOIITH
(buU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEIOBAHUS BBIICISTH TPOBEPIEMOE
Npeanonokenue  (TUIOTe3y),  pazauyaTb W HHTEPIPETHUPOBATH
MOJIYYEHHBIH pe3yJibTaT, HAaXOAUTh OIIMOKA B XOJE€ OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

MPOBOJIUTh  OMBITHI 10 HAOMIOJCHUIO (U3WYECKUX SBICHUM WU
bu3nUecKux CBOICTB TE: dbopMyrpoBaTh IPOBEPSIEMBIE
MPEANoN0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000y 10BaHNU ,
3aMKChIBATh XOJI OMBITA U (HOPMYIHPOBATH BHIBOJIBI;

BBITIOJIHATh MPSAMBbIE U3MEPEHUS PACCTOSHHS, BPEMEHHM, MAacChl Tela,
o0bEMa, CUJBl M TEMIIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBBIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUsI TPUOOPOB € YUETOM
3aJIaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOANTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOW (PU3NUECKOW BEIIMYHUHBI OT
JIPYyroil ¢ HCHOJb30BAaHUEM MPSIMBIX HU3MEPEHHI (3aBUCUMOCTU MYTH
PAaBHOMEPHO JBWXKYILETOCS Tela OT BPEMEHU JBHKCHHUS TeENa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Ten
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAN CONPUKOCHOBEHUS TEN, CUIIbI
YIOPYroCTU OT Y/UIMHEHUS MPYKUHBI, BBITAIKUBAIONIEH CUJIBI OT 00BEMA
NOrPYKEHHOM YacTU Teja U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUHN
IJIaBaHUsl TEJ, YCJIOBUI paBHOBECUs pbluara M OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUM  Y4eOHOrO0 HCCIEOBaHUS, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAysd MPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pEe3yIbTaThl TMOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B BUJIE



MPEIJIOKEHHBIX Ta0NMI] U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTam
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs (U3MUECKUX BETUYHH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbXKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHJIA, JEHCTBYyIOIIas  Ha
MOTPY)KEHHOE B JKUIKOCTh Telo, KOAD(PHUIIMEHT TMOJe3HOr0 JACUCTBUS
IOPOCTBIX MEXaHU3MOB), Cilenysl NPEAJIOKEHHON HHCTPYKIUU: TIpU
BBIMIOJTHEHUN HW3MEPEHHH CcOOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY M
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYUHBI,

co0iroAaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHUOOPOB M TEXHUUECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIIHUECS COCYIAbI, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLHUIBI JCUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM HAa HMX OmucaHus (B TOM YHCIE:
NOJIINITHUKK, YCTPOHCTBO BOJOIMPOBOAA, TUIAPABIUYECKHN  Ipecc,
MaHOMETp, BBICOTOMEP, OPILIHEBOIN HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUW M HEOOXOAUMBIE (PU3HUUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOANTH  MPUMEpPbl  (HAXOAUTh HMHPOPMALMIO O  MpPUMEpax)
IPAaKTUYECKOTO HCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
JKU3HH JIJIs1 obecrieueHrst 0€30MacHOCTH TIPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBS U COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY)KAIOIIEeH Cpese;

OCYIIECTBJIATh OTOOpP UCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3MUYHBIX HCTOYHUKOB BBIACIATH
uHdopmaIio, KOTopas SBISETCS MPOTUBOPEUYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BHIMIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIpPaBOYHBICE MaTepualbl,
pecypchl cetn VIHTepHET, BIaieTh MpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIUU U3 OJJHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHbMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHUKOB MH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM
qycie MyOIMYHO JAeNaTh KpaTKWe COOOIICHHS O pe3yibTarax MPOEKTOB
WA Y4eOHBIX HCCJIENOBAaHWUN, TpPH OTOM TPaMOTHO HCIOJIB30BaTh



U3YYEHHBI MOHATUMHBIA ammapar Kypca (OU3MKH, COIPOBOXKJIATh
BBICTYIIJICHUE IIPE3CHTALUEN;

IpU BBIMOJIHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHUMA pacIpenessiTh
00513aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJadyaMH,
CIIEAUTh 3a BBINOJHEHUWEM IUIaHA JIEWCTBUM, aJ€KBaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JEATENBHOCTh  TPYIIbI,  BbICTpauBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoH1y 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUM:

WCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(HBIE Teia, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BJIAKHOCTh
BO3/1yXa, TEMIEparypa, BHYTPEHHSII DHEpPrusi, TEIUJIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsifl, INEKTPUUYECKOE MOJIE€, IPOBOJIHUKHU
Y TUDJICKTPUKH, MIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaTue, Teriornepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJICHCAIWs, IUIaBJICHUE, KpHUCTa/UIM3aIus (OTBepJeBaHHUE), KUIICHHE,
TemIonepeaaya (TEenI0MpOBOHOCT, KOHBEKIIHS, M3IIy4EHUE),
AJIEKTPU3ALIMS TEJl, B3aUMOJICUCTBUE 3apsIOB, JCUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWUMOJCHCTBUE MACHUTOB, JICHCTBHUE
MAarHUTHOTO TOJISi Ha TIPOBOJHUK C TOKOM, DJICKTPOMAarHuTHAsT WHIYKITHS )
10 OINHMCAaHUID MX XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSIBIIGHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpYXKaloIlleM MHUpe, B TOM 4Yucie (GU3HMYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHUE W KalWUISIPHbIC SIBIIEHUS B TPUPOJE,
KpUCTAJUIBI B Tmipupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TyMaHa, MHES, CHETa, dJIEKTPUUIECKUE
SBJICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMiid, Jpeid MOJI0COB, pOJb MAarHUTHOTO TOJS JJIs JKMU3HU Ha
3emiie, MOJISIPHOE CUSHUE, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUBMUECKHUE SIBJICHUS, UCTIOIb3Ys
(u3uYeCKre BETUYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPIHsl, KOJTUISCTBO
TEIUIOTHI, yJelbHAs TEIIOEMKOCTh BEIIECTBa, YAEIbHAS  TEIUIOTa
MJIaBJICHUSA, yJeJbHas TeIjioTa MapooOpa3oBaHUs, yedbHas TeIioTa
CropaHus TOIUIMBA, KOA()(PHUIMEHT TIOJE3HOr0 JACHCTBHUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEJbHAs BIIAXKHOCTb BO31YyXa, JJIEKTPUUECKUH 3apsl,
CUJa TOKA, DJJIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBICHUE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBJIEHUE  BEIIECTBA, pabdora HW  MOIIHOCTb
AIIEKTPUYECKOTO0  TOKa), TMpU  ONUCAHWU TMPABWIBHO TPaKTOBATh
(U3HYECKUI CMBICI HMCMOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IUHMIIbI
bu3NYeCKUX BEIMYUH, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHHUS M MPOLECCHI,
HCIIONb3YSl OCHOBHBIE IIOJOKEHUS MOJIEKYJIPHO-KUHETUUECKON TEOPUU
CTPOEHMS BELECTBA, MPUHLHUII CYNEPIIO3ULHMHA NOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsAaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxkoyns—JleHna, 3aKOH COXpAaHEHHs DHEpPruy, IpPU ITOM JaBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallld NMPAaKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIISTH
IPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JOrnyecKux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3MYECKHUX SIBJICHUMH,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbh pacu€THbIC 3adayd B 2—3 JIEUCTBUS, MCIIOIb3YS 3aKOHBI U
dbopmyIibl, CBs3bIBaIONIME (DU3MUECKUE BEIWYMHBL: HAa OCHOBE aHan3a
YCJIOBHUS 3aJa4M 3allMChIBATh KPaTKOE YCJIOBHME, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl peuieHusl 3a7aud, BbIOMpAaThb 3aKOHBI U (POPMYIIBI,
HeoOXoMuMMbIe il €€ peIIeHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
MOJIYYUEHHOE 3HaueHue (PU3MYEeCKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH MOMOIIU
(Gu3NYECKUX METOMOB, MCIONb3Yysl ONHMCAHUE HCCIEIOBAHMS, BBIACIATH
IPOBEPAEMOE  IPEIAIOI0KEHUE, OLEHUBATh IIPABWIBHOCTH IIOPsAKa
IIPOBEICHUS UCCIIEIOBAHNS, 1€JIaTh BBIBOJIBL;

MPOBOAUTH OMBITBI MO HAOMOAEHUIO (U3MYECKUX SBJICHUNA WIH
(U3HYECKUX CBOWCTB TeJl (KAMWUISIPHbBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3IIydarolled (MOriIouaromiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphbl )KUAKOCTH U
IJIOIAad €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl U B3aUMOJICHCTBUE
DNEKTPUYECKUX  3apSAA0B, B3aUMOJCHCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YyAIIM3allAsl MAarHUTHBIX ITOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOTO TOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,



CBOMCTBA SJEKTPOJBHUraTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaThH
MpOBEpsieMbIE MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMIMCHIBATH XOJ1 OMbITa U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATh ~ NPSIMBbIE  U3MEPEHUs]  TEMIIEPATYpbl,  OTHOCUTEIbHOU
BJIAJKHOCTH BO3JyXa, CHWJIbl TOKA, HAINPSIKEHUI C HCMIOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUYECKHX BEIUYUH, CPABHUBATh
pPe3yJIbTaThl U3MEPEHUH ¢ YyU4ETOM 3aJ]aHHOU a0COMIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BETUYUHBI OT
JIpyrol ¢ HCHOJBb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU IOMNEPEYHOTO
CEUYCHHS U yJICJIbHOTO CONMPOTUBIICHUS BEIIECTBA ITPOBOJHUKA, CUJIbI TOKA,
WIYIIET0 4Yepe3 MNPOBOJHUK, OT HANOPSDKEHHWS HA MPOBOJHUKE,
UCCIEAOBAHNE IIOCJIENOBATENBHOTO M MAapajuIeIbHOTO  COEIMHEHUN
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONIHATh W3MEpPEHUs, CIeNys MNPeIoKEHHOMY IUIaHy, (pUKCHpOBAThH
pe3yJbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUAC TaOnui W TpaduKoB,
JIeTIaTh BBIBOBI MO PE3YIbTATaAM HCCIICIOBAHUS;

MPOBOJAUTH KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BeIMYUH (yaeTabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMNPOTHUBJICHUE MPOBOJHHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEAYS MPEIIOKEHHOW WHCTPYKIWH, U
BBIYUCIIATh 3HAYCHHUE BEIIMUNHBI;

coOMrofaTh MpaBMiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh TMPUHIUINBI JCUCTBUS HM3YYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX oOmnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJIbTMETP, CUETUMK DIJICKTPUUECKOM IHEPruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, HArPEBATEIbHBIE IEKTPONPUOOPHI (IPUMEPDI), FIECKTPUUECKUE
MPEAOXPAHUTEIH, SJIEKTPOMArHuUT, SJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKA),
UCIOJIb3ysd 3HAHUSI O CBOMCTBax (PU3MYECKUX SBJICHUN U HEOOXOIUMbIE
(duznYecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOWCTBA WM W3MEPHUTEIIbHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUYECKUX
LETEN C MOCIEA0BATEIbHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
paznuyasi yCJIOBHBIE 0003HAUYEHUS DJIEMEHTOB JICKTPUUECKUX IETICH;



OpPUBOJIUTH  MpUMEphl  (HAXOAuTh  WHOpMAIMI0O O  IpuMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUs 3J0POBbS U COOJIIOCHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W IYTEM CpaBHEHUS
JOTIOJTHUTEIIEHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIIUIO,  KOTOpas
SBIIICTCS POTUBOPEUNBOM WM MOXKET OBITh HEIOCTOBEPHOIA;
WCITIOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUN HAYIHO-TIOMYJISPHYIO
TuTepaTypy (u3mdecKkoro copep)KaHUs, CIPABOYHBICE MaTEPUATIBI,
pecypcel cetn MHTEpHET, BIajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIUU U3 OJHON 3HAKOBOW CUCTEMBI B JPYTYIO;
Co3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIC W KPATKHWE YCTHBIE COOOIICHUS,
0006mas uHOOpPMAIMI0 M3 HECKOJbKHX MCTOYHUKOB (DU3UUECKOTO
CONEp)KaHMUs, B TOM UHCIE TyOJIMYHO TPEICTaBIATh PE3YJIbTAThI
MPOEKTHON WJIM WCCIIEAOBATEIIbCKOW JEATENBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHUHBIA ammapaT Kypca (Qu3ukw,
COIIPOBOKJATh BHICTYIUICHUE TIPE3CHTAIINCH;

MpU  BBIMOJHEHUH YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MIPOIIECCOB  PACTIPEACIISITh OOS3aHHOCTH B TPYNIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHM, CJICIUTh 32 BBHIMOJIHCHUEM IUJIaHa JEHCTBUIN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periarh KOHGIUKTHI.

K xoHIy 00yueHusi B 9 kiiacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUINXCS YMEHUIA:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWXKEHUS, AedopManus
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TsHKECTH, aOCOIOTHO TBEPJIOE TEJo,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, WH(pa3ByK M YyIbTPa3BYK, OJIECKTPOMATHUTHBIC BOJIHBI,
IKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1aIbHO30PKOCTb,
CHEKTPbl UCMYCKaHUS W TOTJIONIeHU, anb(a, 0eTa- U raMma-u3Iy4eHus,
M30TOIBI, SIACPHAs YHEPTEeTHUKA;

paznuyaTh SBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JIBIJKCHUE, PaBHOYCKOPEHHOE MPSMOJUHEUHOE JBHXKEHHE, CBOOOTHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBHXKEHUE 10 OKPY>KHOCTH, B3aUMO/JICHCTBUE



TEJ, PEaKTUBHOE JBI)KEHUE, KOJeOaTelIbHOE ABM)KEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBH)KEHUE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE pPacHpOCTpaHEHUE, OTPAKEHUE W MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, pa3jiokKeHHe OeJIoro cBera B
CHEKTp U CJOXEHUE CIEeKTPAJIbHBIX LIBETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JTYYEeHMs]) 0 OMMCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHWE M3YyYEHHBIX (U3MUECKUX  SABJICHUI B
OKpyXaronieM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
NPWINBBI U OTJUBBI, ABMKEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB YKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 03XO, LBeTa Tel,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(UOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTECTBEHHBIN
panMOaKTUBHBIA (DOH, KOCMHUYECKHUE JIY4H, PaJUOAKTUBHOE H3IIyuCHUE
NPUPOAHBIX MHHEpAJOB, JCHCTBUE pPAJUOAKTUBHBIX W3JIYYEHUH Ha
OpPraHM3M 4eJIOBEKa), IPH 3TOM IEPEBOAUTH IPAKTUYECKYIO 33Jady B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUYECKUX
SIBIICHUU;

OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCTOIb3YS
¢usnyeckue BETUYMHBI (CpPeOHSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM JIBH)KEHHMH, YCKOPEHHE, MEpEMELIEHUE, IMyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CWJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJACHUS, BEC Tella, HUMIYJIbC Tella, HUMIYJIbC CHJIb,
MeXaHu4yecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs DSHEPIus Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CHKaTON
NPYXUHBI, KUHETHUYECKash DSHEprus, IIOJIHAasg MEXaHU4ecKass >SHEeprus,
NEPUOJ U YacToTa KoyieOaHUH, UIMHA BOJIHBIL, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEIbl), IPU ONHUCAHUU
IPaBUJIBHO TPAaKTOBaTh (DU3MUYECKUN CMBICT HCIOJB3YEMbIX BEJIUYMH,
0003HAaYEHUs! M EIUHUIBI (U3MUYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMU BEIUYHHAMU,
CTPOUTH I'pa)KU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;
XapaKTepu30BaThb CBOMCTBA Ted, (U3HUECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHWs JHEPruHU, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHIUI CYNEpPHNO3UWUMU CUJI, NPUHLIMI OTHOCUTENbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MUMITYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsA0BOTO U MaCCOBOI'O YHCEN



IpU SJAEPHBIX PEaKLUAX, IPU 3TOM JlaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUd MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3amayu  (omMparolmuecs Ha cucreMy u3  2-3
YpaBHEHHUI), UCTIONb3Yys 3aKOHBI U (HOPMYJIIbI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHalli3a YCJOBMS 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEAOCTAIOIINE WU U30BITOYHBIE TAaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE TSl PELICHHs], IPOBOAUTH PAcu&Thl U
OLIEHUBAaTh PEATUCTUYHOCTh IIOJYYEHHOIO 3HAueHus (pU3MUecKon
BEJIMYUHBI,

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIINUTh MpU IOMOILU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHMCAHWUE HCCIEAOBAaHUSA, BBIICIATH
NpPOBEpPSAEMOE MPEIIOIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPSAIKA
IPOBEACHUS  MCCIENOBaHUSA, JelaTh  BBIBOJBL, HHTEPIPETHUPOBATH
pe3yNbTaThl HAOJIIOIEHUI U OIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(¢u3MUecKuX CBOWMCTB TeNl (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IEpHOJa KOJIEOaHUM TNPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTH MPYXKUHbI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJIEOaHUH, MPAMOJIMHEMHOE pacpOoCTpaHEHHE CBETa,
pasiiokeHue Oesoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB M300pakeHHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pak€HUs NpeAMeTa B COOMparolei
JuH3e, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HU30BITOYHOro Habopa
0o0OpynOBaHMs, ONHMCBHIBaTh XOJI ONbITA U  €ro  pe3yibTarshl,
(bOopMyIMpPOBaTH BEIBOIBL;

IPOBOJIUThH MPU HEOOXOJIUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpenemss
CpeaHee 3HAuYeHHE HU3MepAeMOM BEIUYMHBI ((DOKYCHOE pacCTOSHHE
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHus
(M3MepUTENLHOTO MPUOOpa);

MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIOJIb30BAaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IYyTH OT BpPEMEHU
P PABHOYCKOPEHHOM JBMKE€HMU 0O€3 HadalbHOW CKOPOCTH, NEepHoia
Koje0aHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaX€HHUsl CBeTa OT yrja MaJeHUs M yria MPEeJOMJICHUsS OT yria



najieHus1): TUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOATEIBHO COOMpAThH
YCTaHOBKY, (UKCUpOBATh pe3yjbTaThl TMOJYYEHHOW 3aBUCUMOCTHU
(¢u3uYecKUX BETUYUH B BUJe TaOMUI] U rpaduKoB, JejaTh BBIBOABI IO
pe3yJibTaTaM UCCIEI0BaAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (PU3NUECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHWE Tela TPH PaBHOYCKOPEHHOM JIBHXKECHUH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, >KECTKOCTb MPYKHUHBI, KOAPPUIIUEHT
TPCHUS CKOJBKCHHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa H
NMeproj] KoJIeOaHWNW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTUYECKAass CuJia coOWparoleld JMH3bl, pPaJUOAKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAILHYIO YCTAHOBKY H
BBITIONTHATh U3MEPEHUS, CICays MPEIIOKECHHON HHCTPYKIIMH, BBIYUCIATH
3HAY€HHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHbBIE PE3YNIBTATHI C YUETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUM;

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyJI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (U3HYECKUX MOJICIICH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIyd, TOHKas JIMH3a, IUTAHETapHAs MOJACIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HA MX ONucaHus (B TOM 4YHUCIE:
CIUIOMETP, NATYMKHU TIOJOKEHHUS, PACCTOSHUS W YCKOPEHUS, paKera,
DXOJIOT, OYKH, TIIepUCKON, ¢oToarmapar, ONTHYSCKUE CBETOBOJIHI,
CIEKTPOCKOI, JO03UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUH H  HEOOXoaumble  (u3nUecKue
3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU W3YYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
MpU PEIICHUH YYeOHO-TIPAKTUYCCKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS U300paKEHUH B IJIOCKOM 3€pKajie U COOMparomieil JIMH3e;
NPUBOIUTH  MPUMEpPHl  (HAXOAuTh  WH(OpMaIMi0O 0  TIpuMepax)
MPAKTUIECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHON
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHCHUS 370POBbS W COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NYECKOTO COACPKAHHUS B
HuTepHeTe, caMOCTOSITENIbHO (hOPMYIUPYS MTOMCKOBBIN 3alpoc, HaXOINUTh



IIyTU OIpENENICHUs] JOCTOBEPHOCTH IMOJIyUEHHOW MH(OPMALIUU HA OCHOBE
MMEIOLIMXCS 3HAHUN U TOIIOJIHUTENIbHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHINOJHEHUN YYEOHBIX 33JlaHUld HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHbIE MaTepuassbl,
pecypebl cetn MIHTEpHET, BIageTs npuéMamMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHGOPMAIMHU U3 OJJHON 3HAKOBOM CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE
uH(poOpMaIM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WIIM UCCIIEI0BATEIbCKON
JNEATEIbHOCTA, TPU 3TOM TIPaMOTHO  HCIIOJb30BaTh  M3YYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro paszzgena (U3UKH U COMPOBOXKIAThH
BBICTYIUICHHE TMIpe3eHTalued ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6mmoreka [JOK
1.1 o - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;;?(jg:ogru 17£416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
2.1 1
Crpoetiite setecTsa https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BELECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2. Ar 2
3 PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6moreka IIOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6mmoreka [JOK



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

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

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 Atmocheproe rapnerie 6 https://m.edsoo.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6moreka [JOK
5.1 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka [IOK
5.3 M 4 1
CRAHUADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3pnea 1. TenioBble siBJ1eHUs
. bu6moreka [JOK
1.1 7
CTpoetie 1 CBOHCTBA BelecTRa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MarHUTHbIE SIBJICHUS
21 DNeKTpUYECcKre 3apsibl. 3apsHKEHHBIC Tea 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 4 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 1
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue Koj1e0aHus U BOJIHBI
bub6mmoreka [JOK
2.1 M 0 7 1
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

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

Bbu6morexa IIOK
4.2
JIuH3BI ¥ onITUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 3 1
AIONCHHE OEN0r0 CBETA B CICKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pasznen S. KBanToBbIe siBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
5.2 C 6 1
TPOCHIE ATOMHOTO pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
>3 AAnepHsie peakiit ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 bu6moreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 21



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

HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KounTtpoJbHble
padoThbI

IIpakTnuyeckue
padoThI

Jara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbIe
oOpa3oBare/ibHbIE

pecypcbl

®u3nka — HayKa 0 IPUPOJIE.
SBnenus npupoasl. Pusndeckue
SIBJICHUS

MexaHHYeCcKue, TCILIOBEIC,
3JEKTPUY ECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

Ouznveckre BETUYUHbBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenune
TeMIepaTyphbl IIPH TOMOIIH
KUJKOCTHOTO TEPMOMETPA U JaTYMKA
TemmnepaTypsbl"”

Kaxk ¢u3uka u npyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOAY.
EcrecTBEeHHOHAaYUYHBIN METOL
no3Hanus. Onucanue PU3nYeCcKux
SIBJIGHUHU C ITOMOIIBIO MOJeNIeh

bubmioreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "lIpoBepka
TUIIOTE3bI: TaJbHOCTH IMOJIETA MApUKa,
IMyIIECHHOI'0 TOPpU30HTAJIbHO, TEM
OonpIIe, yeM OoJIbIe BhICOTa ITycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

7 JTIOKa3bIBAOIINE JTUCKPETHOE CTPOCHHUE bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BEIlleCTBA
8 JIBM>KeHMe YacTHI] BEIISCTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «ONBITHI 1O
9 HaOJII0CHUIO TEMJIOBOrO paCIIMPEHHS
ra3oB»
10 ArperaTHbI€ COCTOSTHUS BEIIIECTBA
B3anMocBs3s Mex1y CBOMCTBAaMU
BEII[ECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U X bu6mmoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHU M. https://m.edsoo.ru/ff0a0378
Oco00EHHOCTH arperaTHbIX COCTOSIHUI
BOJIBI
MexaHn4decKkoe ABHKECHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE brtmmorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBHKEHUE
bubmioreka [IOK
13 CropocTe. EpHuEL cropocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nmyT ¥ BpeMEHH JBHKEHUS bubmorexa [OK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3aK0OH HHEPLIHH.
15 BsalfMoz[eI?ICTBI/Ie TeJ‘IpKaK NpUYrHA Bubmiorexa OK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JABUKCHUS TEJ
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [JOK
u 00beMa Tejia 1o ero IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopaTtopHas paborta «OmnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IUIOTHOCTHU TBEPAOIO TEJIA»

Pentenune 3amau mo treme "IlimoTHOCTD

bu6moreka [JOK

18
BerecTna" https://m.edsoo.ru/ff0al23c
Cuna KaKk XapakTepucTHuKa
19 B3anMogeiicteus Tea. Cuia
ynpyroctu. 3akoH I'yka
JlabopatopHas pabora «3yueHue
20 3aBUCHUMOCTH PacCTsHKEHUS
(medopmanuu) TPy UHBI OT
MPUITIOKEHHON CHIIBD»)
21 SBnenue Tarotenus. Cumia TSHKECTH
CBsi3p MEXY CUJION TSDKECTH U
N bu6moreka [JOK
22 Maccoii Tena. Bec tena. Penienue
| " https://m.edso0.ru/ff0al778
3aga4 no teme "Cuna TsDKecTH
93 Cuna TsDKECTH Ha JPYrux IJlaHeTax. bubmotexa [JOK
Puznueckne XapakTepUCTUKN MIJIaHET https://m.edsoo.ru/ff0a1502
bubmioreka [IOK
24 nu .
3Mepettne citil. /InHaMomMetp https://m.edsoo.ru/ff0al8cc
bubmioreka [IOK
25 Bec Tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CUJI, HAalIPaBJIEHHBIX
26 10 OJHOM MPSIMOM bubmorera IJOK
A . p ’ https://m.edsoo.ru/ff0ala70
PaBHoOzelicTBYIOIIAS CUIT
27 Pemenne 3amau no reme
"PaBHogelicTBytomas cui"
98 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubmorexa [IOK
TpeHue B npupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «13yueHue bubmmorexa [IOK



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

3aBUCUMOCTH CHJIbI TPEHUS
CKOJIb)KEHUS OT CHJIBI JJABJICHUS U
XapakTepa COMPUKACAIOIIUXCS
TIOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenne 3anayd Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHUJIBI
Pemenue 3agau o temam: «Bec
31 Tenay, «I'papuueckoe n300paxeHue bubmmoreka LIOK
cy, «Cunbsl», «PaBHoneicTByroas https://m.edsoo.ru/ff0alde0
CHIT»
KonTponbsHas pabora 1o Temam:
«MexaHn4yeckoe JBHKEHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«"paduueckoe u300pakeHUE CUII»,
«Cubny
33 JaBnenue. CiocoObl YMEHBIIICHHS U bubmotexa [JOK
YBEJIMYEHHUS J1aBJICHUS https://m.edso0.ru/ff0a20a6
JlaBnenwue raza. 3aBHCUMOCTD
34 JIaBJICHHS ra3a oT 00bEéMa brbmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaga naBiaeHUs TBEPIBLIMHU
35 TenI;an, )I(IJ/:I[,IIKOCTSIMI/I u fa)lls.aMH. 3akoH bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHHE B )KMJIKOCTH U rase, bubmoteka [JOK
BBI3BAHHOE A€M CTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad o Teme «/laBnenue B bu6mmoreka [JOK
KUAKOCTH M ra3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
38 Coobmarommuecs: cocyabl bubmmorexa [IOK



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

https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK

39 Tnpasmreckiit npece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopiHeBoi
KUJKOCTHBIA HACcOC
Atmocdepa 3emmu. [Tpuunnbt
41| ofonoun Jesm. Jasmcmsioers b morer LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOr0 JaBIEHUS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6mnoreka [JOK
42 Bec Bo3nyxa. ATMocdepHOe naBieHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocdepHOro naBiaeHus. bubmotexa [JOK
Omnsit Toppuyenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOro
44 JaBJICHUSA OT BLICOTL(II)HF:).,Z[ YPOBHEM bubmorera IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubmmoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amau no reme
46 "AtMmochepHoe naBieHue"
eMCTBHUE KUJIKOCTU U Ta3a Ha
47 fOFPY)KCHHOGHB HUX TEO. bubmorera LIOK
https://m.edso0.ru/ff0a3276
ApxnMenosa cuia
JlabopaTopHas pabora «OnpeneneHue
48 BBITAJIKMBAIOILICH CHUIIBI, bubmoreka [JOK

JEHCTBYIOLIEN Ha TEJIO, IOTPYKEHHOE
B JKHUJIKOCTBY

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHas pabora o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
Tesa B BOJIE OT 00BbEMaA MOrpyKEeHH O
B KUJKOCTb YaCTU TeJa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

[ImaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHas pabora
"KoHcTpynpoBaHue apeomMeTpa Uiu
KOHCTPYHPOBAHHE JIONKH U
orpezenenne e€ rpy30noabEMHOCTH "

52

Pemenue 3agau no tremam: «IlnaBanne
cynoB. BoznyxomnaBanuey,
«/laBneHue TBEpIbIX TEN, JKUIAKOCTEN
M Ta30B»

bu6mnoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas padbora

bu6moreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MomntaocTs. EAMHUTIIBI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccinenopanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOU TIPU
noasEmMe 1o jectauile"

56

[IpocTeie MmexaHu3MBbl. Phryar.
PaBHOBecue cwil Ha pblyare

S7

KonTponpHas pabora 1o Teme
«JlaBeHune TBEPBIX TN, KUJKOCTEU
u ra3oB» / Beepoccuiickas
MpoOBEpoOYHas paboTa

58

PesepBHbIii ypok. PaboTa ¢ Tekctamu
1o TeMe «JlaBneHue TBEPIBIX Tel,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUIKOCTEHN 1 ra3oB» / Beepoccutickas
MpoBepoYHas paboTa

59

Prraru B TexHuKe, OBITY ¥ IPUPOJIE.
JlabopaTopHas pabora
«HccrnenoBanue ycnoBuil paBHOBECHS
ppryara»

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenune 3agay no teMe «Y ClIOBUS
paBHOBECHUS pblUara

bubmioreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumuenT monesnoro neiictBus
MexaHu3Ma. JlabopatopHas pabora
«3mepenne KIIJI HakioHHOM
IIOCKOCTH»

0.5

62

Pemrenue 3agau mo teme "Pabora,
MoiHocTh, KIT/"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckasi SHEeprusl.
Kunetnueckast ¥ moTEeHI[MAIbHAS
SHEPrus

bu6moreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMS MEXaHUYECKON
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YpOK-3KCIIEpUMEHT 10 TeMe
"DKcnepruMEeHTalIbHOE OIpee/ieHu e
M3MEHEHUS KHHETHYECKOH U
MNOTEHIMAIBHON SHEPTrUuu Mpu
CKaThIBAHHMH TEJIa 10 HAKJIOHHOMN
mjockocTu"

66

Kontponbhas pabora o reme
«Pabota 1 MOLTHOCTE. DHEPrus»

67

PesepBHbiii ypok. Pabota ¢ Tekctamu

Bbu6moreka [JOK



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

no teMe "MexaHndeckoe aBuxedue"

https://m.edsoo.ru/ff0a4ee6

PesepBHbIii ypok. PaboTa ¢ Tekctamu

68 o teme "Pabdota. MOIIHOCTE. 1
Oueprus"
OBLIEE KOJIMYECTBO HACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Hara nu@posBbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue p
n/n Bcero u3ydeHuss | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TTOJIOXKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1 bummorexa [IOK
P https://m.edsoo.ru/ff0a5256
NOJTBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUJIKOTO U 1 bubmuorexa [IOK
ra3000pa3HOro COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO6bscHeHne CBONCTB TBEPIOTO,
4 YKHUJIKOTO M Ta3000Pa3HOTr0 COCTOSTHUMA 1
BEIIECTBA HA OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO-KUHETUYECKOU TeOpuun
bu6mmoreka [JOK
5 Kpucrammueckue nu amopdusbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KalUJUIIPHOCTb. 1 bubmuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimpeHue U cxaTue 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOI'O ABUKEHUS 1
YaCTHI]
9 Buytpennsis sneprus. Crioco0bl 1 bubmuoreka LIOK
M3MEHEHUS BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ff0a5c60
10 Bunasl Termionepenauun 1 Bbu6moreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-korpepenmus "lIpakTudyeckoe
HCITOIL30BAHNE TEMJIOBBIX CBOMCTB

bu6mmoreka [JOK

11 BEII[ECTB U MAaTEPHAJIOB B LIEIISAX https://m.edso0.ru/ff0a65c0
sHeprocoepexeHus "

12 KonunuectBo TenyioTel. Y ieibHas bu6moreka [JOK
TEMJI0EMKOCTb https://m.edso0.ru/ff0a6976

13 YpaBHEHUE TEIIOBOI0 OajgaHca. bubmmoreka [IOK
TennooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopatopnas pabora

14 "UccnemoBaHue SIBICHUS bubmioreka [IOK
TEeIJI000MeHa MPU CMEIIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM M Topsuer Bobl"
Pacuer xonmuecTBa TEMIOTHI,

15 HEO0OXOMMOTO JIJIsl HAarPEBAHUS TeJla
Y BBIICIIIEMOTO UM TIPH OXJIAXKICHUHN

16 JIabopaTtopHas pabora "OmnpeneneHue bubmorexa [IOK
yAEIbHOM TEMI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprug ToIIMBa. Y AenbHas TEIioTa bubmotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaAHUE

18 KPUCTAIMYECKUX I;Ielﬂ. VaenbHast bu6amorexa [IOK

https://m.edsoo.ru/ff0a71d2

TENJI0Ta MIaBICHUS

19 JlabopaTopHas padora "OmnpeneneHue bubmuorexa [IOK
yACIbHOMN TEMJIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOH/IEHCaLUs. bubmuoreka LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Termiora Bbu6moreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa3oBaHUs U KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPbI KUTICHUS
oT aTMoc(epHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIBHOM BIAKHOCTH BO3yXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha OIIpEACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpunHnMIBI pabOTHI TEMIOBBIX
nsurareneii. [lapoast TypOuHa.
JIBurartenb BHyTPEHHETO CropaHus

25

KII[ TennoBoro aBuraress.
TennoBpie ABUTATENN U 3aIIATA
OKpY’KarOIIEH CpeJibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHMs U MPEeBpaLICHUS
SHEPrUuu B TEIJIOBBIX MpoLieccax

27

[ToaroToBKa K KOHTPOJIBHON padboTe
o Teme "TenioBbIe ABJICHUS.
N3meHenue arperaTHeIX COCTOSHUM
Beniecrna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponpsHas pabora 1o Teme
"TernoBEIe ABJICHU. V3MeHeHn e
arperaTHbIX COCTOSIHUM BelnecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzauus ten. JBa pona
ANEKTPUUECKUX 3aPsI0B

30

VYpok-uccrnenopanue "IaeKTpU3anusl
TEeJ UHIYKLIMEH U IIpU
COITPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anMopneiicTBue 3apsKE€HHBIX TEI.

bu6mmoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TTOJIE.
39 HanpspkeHHOCTh 371eKTpUYecKoro bu6mmoreka LIOK
nosist. [IpuHnun cyneprno3unun https://m.edsoo.ru/ff0a8a0a
3IEKTPUYECKUX TTOJIEeN
Hocurenu snexTpuueckux 3apsiaos.
33 OnemMeHTapHbIi 3apsan. CTpoeHune
aToMa
34 [IpoBOAHUKY U AMDIEKTPUKHU. 3aKOH bubmuorexa [IOK
COXPaHEHHUS ATEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHUE bubmotexa [JOK
CBOMCTB JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUICCKUI TOK, YCIOBHUS €ro
36 cymecIiBOBaHI/m. I/ICT(})]‘-IHI/IKI/I bubmnorexa ITOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOT O TOKA
37 JlecTBUS DIEKTPUIECKOr0 TOKA bubmiorexa [OK
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleictBue
38 ANIEKTPUYECKOT O MMOJISl HAa TPOBOIHUKH 1
U JUAJIEKTPUKH"
39 DJIEKTPUYECKUM TOK B METAJLIAX, bubmotexa [JOK
KHUJKOCTSIX U ra3ax https://m.edso0.ru/ff0a9838
40 DnexTpuyeckas 1enb U e€ COCTaBHbIC
4acTu
Cuna Toka. Jlabopatopnas pabota
bu6mmoreka [JOK
41 "N3MepeHne U peryInpoBaHue CHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIEeKTpUYECKOE HAIPSIKEHHUE.
BoabsT™metp. JITabopaTopHas pabora

bu6mmoreka [JOK

42 "M3MepeHne U peryampoBaHie 05 https://m.edsoo.ru/ff0a9e14
HanpsokeHus"

43 CornpoTuBIIeHHE TPOBOIHHUKA. bubmotexa [JOK
VYaenpbHOE CONPOTUBIIECHHE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabora "3aBUCUMOCTb

44 3JEKTPUYECKOTO CONIPOTUBIICHUS 1 bubmuotexa [IOK
MPOBOAHUKA OT €r0 JUIMHBI, INTOAIN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr 0 CeueHus 1 Matepuana”
3aBUCHMOCTH CUJIBI TOKA OT

45 HanpsbkeHust. 3akoH OMa 11 ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a
(27
JlabopaTopHas pabora
"NccnenoBanue 3aBUCUMOCTH CHJIBI
46 TOKa, UAYIIEro 4Yepe3 Pe3ucTop, oT 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBJICHUSI pe3uCcTOpa U
HaIpspKEeHHs Ha pesucrope”

47 [TocnenoBatenbHOE U MapaieIbHOE
COEAMHEHHUSI TPOBOJHUKOB
JlaGopaTtopHas pabora "[IpoBepka

48 IIPaBHUJIA CJIOKCHHS HAIPSYKEHUH IIPU 1 bubmorexa IIOK
MOCJIEIOBATEILHOM COEIUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlabopaTopnas padora "[IpoBepka
49 MpaBuiia JIJIsl CUJIbI TOKA MTPU 1 bubmoreka [JOK

napajuieIbHOM COCIMHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3a1au Ha npuMeHeHUE

bu6mmoreka [JOK

50 3axoHa OmMa J1s1 pa3IMuYHOro
U p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI ITPOBOIHUKOB
51 PabGoTa 1 MOIITHOCTB JIEKTPUIECKOTO bubmmorexa [IOK
Toka. 3akoH [[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JIaboparopHag padorta "Onpenenenne
52 a60TF;1 u I;\)/IOIJ_IPII)OCTI/I 3neKTpuquKor0 bubmorera HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUIECKUE 1SN U TTOTPEOUTEH
53 3JIEKTPUY ECKON IHEPTUU B OBIT bubmmorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
54 ITocTosTHHBIE MATHUTHI, KX
B3aUMOJICHCTBUE
55 VYpok-uccrnenosanue "MU3yuenue bubmmorexa [IOK
oJIeil HOCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MaruutHoe noJjie
bu6mmoreka [JOK
56 3eMIIM U ero 3HaYeHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroToBka Kk KOHTPOJIBHON paboTe
o TeMe "DIEKTPUUYECKUE 3aPSIIbI.
57 3apsoKeHHbIE Teia U UX ’ bubmorexa TOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoneicTBus. [1ocToOSHHBIN
BIEKTPUYECKUN TOK"
KonTtponbhas pabora o reme
"DJIeKTpUYECKUE 3aPSIIbL.
P P Bu6morexa IJOK
58 3apsoKeHHBIE Tela U UX

B3auMoeHcTBUs. I1oCcTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

IpoBepoyHas pabora

59

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o Teme "[locTossHHbBIN
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe mose
ANEKTPUUECKOr0 ToKka MaruutHoe
T0JI€ KaTYIIKUA C TOKOM

bubmioreka [IOK
https://m.edsoo.ru/ff0acld?

61

[IpumMeHeHne PJIeKTPOMAarHUTOB B
texauke. JlaboparopHas pabora
"U3ydyeHue nelcTBUsS MarHUTHOT O
0JI Ha TPOBOJIHUK C TOKOM"

0.5

bu6mnoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATENb TOCTOSHHOT O
ToKa. Mcnonb3oBanue
ANEKTpOJIBUraTes e B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHCcTpynpoBaHue 1 U3ydeHHE
paboThl AntekTpoaBUraTes”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHOM MHYKIUU.
IIpaBuiio Jlenna

64

Onexrporenepatop. Criocoos!
MOJTyYEHUS JJIEKTPUICCKOW DHEPTHUH.
DJIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX UCTOUHHUKAX
SHEPrUU

65

[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "DIeKTpUYECKue U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE IBJIeHUA"

KonTponpHas pabora 1o Teme

66 "DJIeKTpUYECKIEe U MATHUTHBIC 1 bubmmorexa [IOK
Tp" https://m.edsoo.ru/ff0ach14

SIBJICHUS

67 PesepBHbiii ypok. Pabota ¢ Tekcramu 1 bubmotexa [JOK
o Teme "TensoBble siBIeHU" https://m.edsoo.ru/ff0acc5e

68 PesepBHblii ypok. Pabota ¢ Tekctamu 1
1o teMe "MarHuTHble siBJIeHUA"

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

ITPOTPAMME



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

9 KUIIACC

KoaunuecTBo yacoB

Ne Mara DJieKTpOHHbIEe UG poBbIE
Tema ypoka K I
n/n OHTPO./IbLHBIC PAKTHYECKHE | y3yyenusi | oGpa3oBaTebHbIE PeCypChl
Bcero | padorsl padoThbI
1. Mexanuyeckue sijieHust (40 1)
1.1 Mexann4veckoe IBHKeHHE H CIIOCO0bI ero onucanus (10 1)
1 MexaHuveckoe IBKeHne. MarepuaabHas 1
TOYKA
Cucrema orcuera. OTHOCUTEIBHOCTh bu6mmoreka [JOK
2 1
MEXAHUUYECKOT O IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMPSMOTUHENHOE IBUKEHU € 1 bubmotexa [TOK
pHoe 1p A https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsAMOIMHENHOE
4 nerxeHue. CpeaHsas 1 MrHOBEHHAs 1
CKOPOCTh
5 [IpsimonMHENHOE PaBHOYCKOPEHHOE 1 bubmoreka [IOK
JIBIDKCHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSAMOIMHENHOT O
6 PaBHOYCKOPEHHOT0 JBMKeHUs. ['padux 1
CKOPOCTH
JI/ p 1 "Onpeoenenue yckopenus mena
7 n zf) aeHo IZ‘KO ﬂenno; 08”1.;}('81-!::” n(J)l 1 1 bubmorexa [IOK
PU pacRoyckop " https://m.edsoo.ru/ff0adb18
HAKJIOHHOU NJ10CKOCMU
8 Cpobonnoe nagenune tesu. Onbitel [anunes 1
PaBHOMEpHOE IBMKEHHE IO OKPY>KHOCTH.
PHOC 1 PYHOC Bu6morexa [JOK
9 [Tepuon u yacrota obparienus. Jluneinas 1

1 yrjoBasg CKOpPOCTHU

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

IleHTpOCTpEeMHUTEIBHOE YCKOPEHHE

1.2 BzanmogeiicrBue Tea (20 u)

11 [IepBbriit 3akoH HeroTOHA. BekTop cuiel Egsg;/(gziggl:/ma% 12
12 Bropoii 3akoH HeroToHa. bu6morexa [IOK
PaBHoneWcTByOIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herorona. Cynepno3unus bu6mmoteka [IOK
CHJI https://m.edsoo.ru/ff0ae982
14 Pemenue 3aa4 Ha mpUMeHEHUE 3aKOHOB bu6moteka [IOK
HeproToHa https://m.edsoo.ru/ff0aeb6c
bubmorexa [IOK
15 Cuna ynpyrocru. 3axon [yxa https://m.edS(EE).ru/fanecaZ
16 Pewenne 3anau no reme «Cuna
YOPYTOCTH»
17 JI/ p 2. «Onpeoenenue rsncecmkocmu bubmmorexa [{OK
HPYIHCUHDBL » https://m.edsoo.ru/ff0aee28
bu6morexa [IOK
18 Cuua Tpens https:// m.edscI)JE).ru/fanf738
19 Pemenue 3amau o teme «Cuina TpeHUsI» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JI/ p 3. "Onpeoenenue korppuyuenma bu6moteka [IOK
mpenus ckoavycenusn'" https://m.edsoo.ru/ff0af8be
21 Penrenue 3ama4 mo teMe "3aKOHEI but6mmoreka [JOK
Herorona. Cuna ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
22| arotemnn, Yexopenme coobomtors ubmotera LIOK
—— https://m.edsoo.ru/ff0af044
JI/ p 4. " N3mepeHune yCKOpeHUsI
23 cB00OHOI0 NajgeHust ( C NIOMOUILI0 MAT
MasiTHUKA)"
24 Pemenne 3aga4d mo teme "Cuia TKECTH U bub6mmoreka [JOK

3aKOH BCEMHPHOIO TSAroTeHus"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[IepBas kocMuueckasi CKOPOCTb.

Bbub6morexa IIOK

25 HesecomocTs 1 eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaIbHONW TOUKH.

26 AbcomoTHO TBEpOE Teno. PaBHoBecHe bu6mmoreka [IOK
TBEPAOTO Tella ¢ 3aKPEIIEHHON 0ChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MomeHnT cuiibl. LlenTp TskecTn

27 JI/pS5. " MoMeHT cH/IbI HA PACCTOSITHMH
d oT TOuKkM paBHOBecus'

28 Pentenune 3amau mo teme "MOMEHT CUIIBI. but6mmoreka [JOK
Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4

sy | Moo ool pors v BuGaoess LOK

. i https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Tein

30 K/p 1 no teme "Mexanuyeckoe bu6mmorexa [IOK
ABH:Kenue. Bzanmoneiicreue Tea" https://m.edsoo.ru/ffOb06ec
1.3 3akonbl coxpanenus (10 1)

| Hemmorem My s o BuSorea 10K

. https://m.edsoo.ru/ff0b07fa
HEYNPYToe B3auMOJICHCTBUE

32 Pemenne 3amad mo Teme "3akoH bu6moreka [JOK
COXpaHEHHUsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenus "PeaktuBHOE
JIBUKEHUE B IPUPOJIE U TEXHHUKE"

34 Mexanun4deckast paboTa ¥ MOIIIHOCTh Egg??/ﬁe;ig?rﬁ/ ff0b0a84

35 PaboTa cuiibl TSHKECTH, CHUITBI YIIPYTOCTH H bu6moreka [JOK
CHJIbI TPCHHUS https://m.edsoo.ru/ff0b0db8
Pemenue 3amau o reme "PaGorta cun npu

36 PaBHOMEPHOM JIBH)KCHHH TeJa 110
rOpU30HTATBLHON TOBEPXHOCTH"

37 CBs13b 2Hepruu u padotsl. [loTeHnnanbHas

SHEprus



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Kunernueckas sueprus. Teopema o

Bbub6morexa IIOK

38 KMHETHYCCKON DHEPIHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPIrUU B MEXaHUKE
40 Pemenne 3amau mo Teme " 3akoH bu6moreka [JOK
COXpaHEHHs SHEPruu" https://m.edsoo.ru/ff0b12fe
2. Mexanuueckue KoJie0aHus U BOJIHBI (15 1)
2.1 Mexanuveckue koJjebanus (7 4)
a1 KonebaTenmpHOE ABMXKCHUE U €0 bu6moreka [JOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxatomue Koiaebanus. BeiHyXIeHHbIE bubmmorexa [IOK
kosebanus. PesoHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTn4ecKuil U NpyKUHHBIN
MasITHUKHU
44 Penrenue 3amad mo teme " MastHukH" EES;I:?/??;;&?E/ ff0b197a
45 IIpeBpalienre 3HEPrUun Npu
MEXaHUYECKUX KOJICOAHUSIX
J/p6. « 3a6UCUMOCIIY HAC oMbl U BuGmorexa [IOK
46 nepuooa Konebanuic HUMAHO20 https://m.edsoo.ru/ff0blaec
MAAMHUKA Om OJIUHBL HUMLUY
47 Pemenwne 3agau mo Teme " MexaHnueckue but6moreka [JOK
Konebanus " https://m.edsoo.ru/ff0b197a
2.2 MexaHu4ecKHe BOJHBI. 3BYK. ( 8 4)
Mexannueckue BoJiHbl. CBOMCTBA
48 MeeXElHI/I‘leiiI/IXeB(;)HH. HpCO,I[(Z)J'IiHBIe u EESS?/(EC(;;CI)_[OO::/ ffob21fe
TIONEPEYHBIC BOJHBI
Ypok-koHpepeHuus "MexaHuueckue
49 BOJIHBI B TBEPAIOM Tene. CellcMuYecKue
BOJIHBI"
50 3ByK. PacnpocTpanenue u otpaxeHue

3BYKa



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenoranue "Habmonenne
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pomMKOCTE 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pE30HAHC

53

VYpok-koHpepeHus "Y IbTpa3ByK U
nH(}pa3ByK B IpUpoJie U TeXHHUKE"

but6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K K/p 1O TemMe "3aKOHBI
coxpaHeHus. MexaHn4deckue KoieOaHus u
BOJIHBI"

but6moreka [JOK
https://m.edsoo.ru/ff0b25f0

55

K/ p 2 no teme "3akoHbl coOXpaHeHHS.
Mexannueckue KojaedaHusl ¥ BOJIHbI'"

3. DIeKTPOMArHUTHOE T0JIE.
DJIeKTPOMATHUTHBIE BOJHBI ( 6 1)

56

DNIeKTpOMarHuTHOE MOJIE.
DNEKTPOMArHUTHBIC BOJHBI

bubmmoreka [IOK
https://m.edsoo.ru/ffOb2abe

o7

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

58

VYpok-korpepenmus "llkana
QJICKTPOMAruiuMTHBIX BOJIH. Ucmons3oBanue
OJICKTPOMAruiuMTHBIX BOJIH IJIA COTOBOU
cBsi3H"

bub6moreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3ydenue cBoiicTB
IEKTPOMATHUTHBIX BOJH"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3aga4 Ha OIpEACIICHUC YaCTOThI
H AJIMHBI BHGKTpOMaFHHTHOﬁ BOJIHBI

61

:‘)HGKTpOMaF HUTHAas IIpupoga CBCTaA.
CKOpOCTL cBeTa. BonHOBBIE CBOMCTBA
CBCTa

bu6moreka IIOK
https://m.edsoo.ru/ff0b31d0

4. CBetoBbie siBjieHus (154)

4.1 3akoHbI pacnipocTpaHeHus cBeta (6 1)

62

Ucrounuku ceeta. [Ipssmonuneiinoe
pacnpocTpaHeHHue cBeTa. 3aTMEHUS
CosHua u JIyHbI

bu6moreka [JOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KeHHs CBETa. 3epKaJia.

63 Pemenue 3ay1ay Ha IpUMEHEHHE 3aKOHA Brbmmorexa HOK
https://m.edsoo.ru/ff0b38c4
OTpa’KEeHUs CBETa
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS bu6mmoreka [IOK
cBeTa https://m.edsoo.ru/ff0b3aea
65 | Horomsome momtor suympenmerd ubmiotera LIOK
https://m.edsoo.ru/ff0b3c5c
OTpakKEHUsI B ONTHYECKUX CBETOBOJAX
J/p7 "Hccneoosanue 3agucumocmu
66 yena npenomiaeHus c6enoso2o ayua om
yana nadenusn Ha zpanuye "'6030yx-
cmekno"
Ypok-koHpepenmus "HMcmoib3oBanue
67 MOJIHOT'O BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBS3b"
4.2. JIun3bl 1 onTHYecKHe Npudopsl (6 1)
68 Jlun3zel. OnTHyeckas cuila JINH3bI Egggﬁ;?;iﬁﬁﬁlﬁom e
69 [TocTpoenne n300pakeHni B IMH3aX buomorexa [IOK
https://m.edsoo.ru/ff0b444a
JI/ p 8 "Onpeoenenue ¢poxycrnozo
70 DPACCMOAHUA U ONMUYECKOU CULbL bubmmoreka [{OK
cobuparoweit 1unzvl. Buowt https://m.edsoo.ru/ff0b4206
uzoopaxcenuit”’
7 Ypok-koHpepeHus "OnTrudeckue bubmumoreka [IOK
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucrema. 3peHue butmmorera LIOK
' https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JledexTsl 3peHus.
Kaxk coxpanuts 3penue"
4.3 Pa3znoskenue 0es10ro ceera B cnekrtp (3 4)
74 Pasnokenue 0enoro cBera B CIIEKTP. ‘ bubmoreka [IOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Onbitel HeroToHa. Coxenue
CIEKTpaJbHBIX IIBETOB. Jlucnepcus ceera

https://m.edsoo.ru/ffO0c0f4c

75 Pemenne 3amau mo teme "CBeTOBBIE 1 but6moreka [JOK
BOJIHBI" https://m.edsoo.ru/ff0c0e2a
VYpok-nipaktuky™m "BoiHOBBIE CBOICTBA
76 CBeTa: qucnepcusi, HHTepdepeHuns u 1
nudpakuus”
5. KBanToBbie siBjeHus (17 4)
5.1. UcnyckaHue U MOTJIONIEHHE CBeTa aTOMOM (4 1)
77 Omneitel Pezepdopaa u mimanerapHas 1 bubmmoreka [JOK
MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozens aroma bopa 1
79 HcnyckaHne 1 IOIJIOIIEHUE CBETa ATOMOM. 1 bu6muotexa LIOK
KBanTsl. JIuneiiuaTsie CeKTpbI https://m.edsoo.ru/ff0c144c
80 VYpok-npaktrkym "Habmoienne ciekTpoB 1 bubmmorexa [{OK
ucmyckanus" https://m.edsoo.ru/ff0c1550
5.2. Crtpoenne atomMmHoro siapa (6 4)
81 PamnoakTHBHOCTE U €€ BUIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
g2 Crpoenue atomHoro sigpa. Hykionnas 1 bubmmoreka [JOK
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHble peBpatenus. M30torbl 1 E::gg?/ﬁzii?ﬁ ffoclald
84 Pemenue 3amay o teme: "PagroakTHUBHEIE 1 bu6moreka [IOK
npeBpaiieHus” https://m.edsoo.ru/ff0clb4a
85 [Tepuox monypacnaga 1
o | Sroeuomberms P | B LOK
TextKe” ’ ’ https://m.edsoo.ru/ff0c2126
5.3. Sinepubie peakuuu (7 4)
87 S nepHbie peakuu. 3aKOHBI COXpPaHECHUS 1 bubmmorexa [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

3aps10BOro 1 MaCCOBOT'O YHUCCII

https://m.edsoo.ru/ff0clc58

DHeprusd cBsi3M aTOMHBIX sifep. CBs3b

Bbub6morexa IIOK

88 MacChl U DHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenne 3aymau o teme "SnepHoie
peakiun"

90 Peakuuu cunTe3a u neneHus saep. bu6moreka [JOK
Wctounuku sueprun ConHIA U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SAnepHas

91 sHepretuka. JledcTBHs paJuOaKTUBHBIX
U3JIy4€HUI Ha )KUBbIE OpraHU3MBbl"

[ToaroToBka K K/ p 1o Teme

92 "DEeKTPOMarHuTHOE MOJIE. bubmmorexa [IOK
DeKTpoMarHuTHBIC BOJIHBL. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
sBacHUS"

K/p 3 o teme "JineKTpoMarHuTHoe

93 noJie. JJIeKTPOMar HUTHbIE BOJIHBI.
KBanroBuble siBjienus"
6.IloBTOopenne. O600menne (9 1)

94 [ToBTOpEHue, o6obIICHHE. bu6mmoreka [JOK
B3auMoeiicTBue Tel. https://m.edsoo.ru/ff0c245a

95 pHa(::]iITe(fI){iII{f GIjI’ Eft?g:;sglfgr;lie;:;:? ?10 TEME bubmorexa LIOK
" i https://m.edso0.ru/ff0c2572

TenoBsle TpoLecCsl
[ToBTOpenue, o6o0meHNe. Pemenne

96 pacquII){Hx 1/; KaqecHTlBeHHHx 3aja4 10 TEME bubmmorexa LIOK

" o https://m.edsoo.ru/ff0c2a2?2
KII/I TennoBBIX ABUTATENICH
[ToBTOpenue, o6o0meHue. Pemenne

97 pacquII){Hx 1/1’ KaqecHTlBeHme 3a7a4 I10 TEME bubmmorexa LIOK

" " https://m.edsoo.ru/ff0c2b30
KIIJI anexkTpoycTaHOBOK

98 [ToBTOpenue, o606menne. CBeTOBbIE but6mmoreka [JOK
SIBIICHMSL. https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 06o61eHue. PadboTa ¢ bub6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

TEKCTaMH 110 TeMe "3aKOHBI COXPaHEHUS B
MeXaHHKe"

https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, o6o0menne. Pabora ¢
texcraMu 110 Teme "Kosebanust 1 BOIHBI"

100

but6moreka [JOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o6o0menne. Pabora ¢
TekctamMu o TeMe "CBeToBbIE ABIEHUS"

101

but6moreka [JOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHToBas u saepHas
¢dusnka"

OBLIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iinyaThb SABJICHUA 110 OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (bHSI/I‘IeCKOC SBJICHUC

1.3

paciiodHaBaTb IIPOABIICHUC H3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX SIBICHUM B
OKpyXKaromemM MHPE, B TOM 4YUCIIC (1)I/ISI/ILICCKI/IC SIBJICHUS B IIPUPOAC,
IIpHu 3TOM IEPCBOJUTH IMPAKTHUYCCKYIO 3a1a4y B y‘Ie6Hy10, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKHN) (PU3NUECKUX SIBICHUN

1.4

ONUCHIBATh M3y4YCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCHOJNBb3ysl (U3NYECKHE BEJIMYHMHBI, NP OMNHMCAHUM TPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YEMBIX BEIUYHMH, WX
0003Hau€HUS U eAUHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOINE JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTMMHU
BEIMYMHAMH, CTPOMTh TpaUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(u3HYECKUX BEJIMYUH

1.5

XapaKkTepU30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBJECHHUS M IPOLECCHI,
UCIOJIb3Ysl M3YYECHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO
(GOopMyIMpOBKY 3aKOHAa M  3allUChIBaThb €ro MaTeMaTHYeCKoe

BBIPAKCHUEC

1.6

OOBSICHSITh (PU3UYECKHUE SBIICHUS, MPOLECCHI U CBOHCTBA TEJ, B TOM
9UCclie W B KOHTCKCTE CHUTyallud MPaKTUKO-OPUECHTHPOBAHHOT O
XapakTepa: BBISBIATh IMPUYMHHO-CICICTBCHHBIC CBSI3H, CTPOUTh
oObsicHeHne M3 | — 2 JIOTMYECKUX IIaroB ¢ omopod Ha 1 — 2
M3YUYCHHBIX CBOMCTBA (DM3UUECKUX SBJICHUH, (DU3NUYCCKUX 3aKOHA WJIH

3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3a1ayu B 1 — 2 AeHCTBUA, UCMONb3Ys 3aKOHBI U
(dbopMyIIBl, CBSI3bIBAIONIME (DU3UUECKUE BEIMUMUHBI: HA OCHOBE aHaIM3a

YCJIOBUS 3ad4d  3allMCbIBATb KpPATKOC YCIOBUEC, ITOJCTABJIATH




¢bu3nyeckue BEMMYUHbBI B (OPMYIIBI U TPOBOAUTH PACYETHI, HAXOIUTh
CIpaBOYHBIE JTAHHBIC, HEOOXOAMMBIC JJIs PEIICHUsS 33]a4, OIlCHHBAThH

PEATMCTUYHOCTD MOJYYCHHON (PU3NYECKON BEIMYHHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh IMPU ITOMOIIU
(GU3NYECKNX METO/OB, B OINUCAHUU HWCCIENOBAaHUS BBIIEIATH
MpOBEpsSIEMOE  MpennojokeHue  (TUMOTE3y), pasiuyarb u
WHTEPIPETUPOBATh TMOJYUYCHHBIH pPE3yJIbTaT, HAXOAUTh OIIMOKH B

X0 € OIIbITa, A€JIAaTh BBIBOJLI 110 €TI0 PC3yJIbTaTaM

1.9

MPOBOJNUTH OMNBITHI MO HAOMIOJCHUIO (QHU3NYECKUX SBICHUN WM
¢busznyeckux  cBoMcTB  Tem:  (OpMynIMpoBaTh  IpOBEpSIEMbIe
NPEANONOXKEHUsl, COOMpaTb  YCTAaHOBKY U3  IMPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIlIMCbIBATh X0/ OIIbITA U q)OpMy.]'II/IPOBaTI) BBIBOAbI

1.10

BBITMIOJHATD MPSAMBbIE U3MEPEHUS C UCIOJIb30BAaHHWEM AaHAJIOTOBBIX U
u(ppOBBIX MPUOOPOB, 3aMHUCHIBATH MOKAa3aHHS MPUOOPOB € Y4ETOM

3aJIaHHOW a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHHIMA

1.11

MPOBOJUTh  KMCCIICIOBAHME 3aBUCUMOCTH  OJHOW  (pu3MUYECKOM
BEJIMYMHBI OT JPYrod C HCIOJBb30BAHUEM TMPSAMBIX HM3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUM Y4E€OHOTO HCCIIEIOBaHUs, COOMpaTh
YCTAHOBKY U BBITIOJHATh U3MEPEHUS, CIAEAYS MPEIJIOKEHHOMY IJIaHYy,
(UKCUpPOBaTh PE3yNbTATHl TOJYYEHHOW 3aBUCHMOCTH (PU3UYECKUX
BEJIMYWH B BHJIC MPEIJIOKECHHBIX TaOIUI] ¥ Tpa(UKOB, J€1aTh BHIBOIBI

0o pC3yJjibTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIWYHMH, CIIEAys
IPEJI0KEHHON UHCTPYKIMU: MIPU BBIITIOJHEHUN U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HCKOMOM

BCIIMYHHBI

1.13

coOyolaTh NIpaBUjia TEXHUKM 0O€30MacHOCTH Ipu padbore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

yKa3plBaTb IPUHLMUIBI JEHCTBUA NPUOOPOB M  TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLHUIBI JEHCTBHS HW3Y4EHHBIX
npuOOpOB M TEXHUYECKHX YCTPOHCTB C TOMOINBIO HMX ONHUCAHUSA,
UCTONB3ysl 3HaHUS O CBOWCTBAX  (U3UYECKUX SBICHUM U

HeoOXoauMble (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TMPHUMEPbl (HAXOAUTh HHGPOpPMAIMI0 O MpUMeEpax)

MPaKTUYCCKOI0 MCIIOJIb30BAHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUHU B HOBCC}]HCBHOﬁ




KU3HU A1 oOecriedyeHus: 0Oe30MacHOCTH TIpH  OOpalleHHH ¢
npudopamMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHUS 30POBbS U

COOJIIOIEHNUST HOPM DKOJIOTHYECKOT0 MTOBEICHUS B OKpYXKAIoIIel cpene

1.16

OCYIIECTBJIATh OTOOP MCTOYHHKOB MH(popmanuu B cetu MHTEepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
AMEIOUIMXCA 3HAHUM M NYTEM CPaBHEHMS PA3JIMYHBIX MCTOYHUKOB
BBIJICIIATh MH(POPMAIIMIO, KOTOpas SBISIETCS TPOTHBOPEUUBOU WIIU

MOKET OBITH HEIOCTOBCPH on

1.17

HCIOJIb30BaTh npu BBITIOJTHECHUH y4eOHBIX 3alaHui
HAyYHONOMYJSIPHYIO  JHUTepaTypy  (usuueckoro  couepikaHus,
CpaBOYHBIE MaTepualbl, pecypchl cetu HHTepHET, BiIageTh
npuéMaMu KOHCIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHus HHGOpMaAIIUU

13 OJIHOM 3HAKOBOH CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HHpopManuu (HU3HIECKOTO
COZIEp)KaHMs, B TOM YHUCJIE MyOJMYHO AeaTh KpPaTKue COOOIICHUsS O
pe3ynbTaTax NPOEKTOB WM Y4YEOHBIX HCCICAOBAaHUN, IMPU ITOM
rPAMOTHO MCHOJb30BaTh HM3YYEHHBIM TMOHATHUHHBIA ammapaT Kypca

(U3MKH, COMPOBOXKAATH BBICTYIIJICHUE TTPE3CHTAIINEH

1.19

IIPU BBIMOJIHEHUH y4eOHBIX IPOEKTOB M MCCIEI0BaHUI pacrpenensiTh
0053aHHOCTH B I'pyIIIE€ B COOTBETCTBUH C MOCTaBICHHBIMH 3a/auyaMH,
CIIEIUTH 3a BBIIOJHEHUEM ILIAHA JEHCTBUM, aJE€KBAaTHO OLICHMBATH
COOCTBEHHBII BKJaJ B JEATEIbHOCTh TIPYIIBbl, BBICTPAaUBATh
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUYHUTBIBAs MHEHHE

OKPY’KaIOIIUX

8 KUIIACC

Kon
NMPoBepPsieMOro
pe3yJabTrara

IIpoBepsieMble mMpeAMeTHbIE Pe3ybTAThI 0CBOEHHS 0CHOBHOM
00pa3oBaTe/IbLHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

11

HCIIOJIb30BAaTh ITOHATHUA

1.2

pa3jin4aTh ABJICHUA IO OMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIMIUX JaHHOC (1)I/ISI/I‘IGCKOG SIBJICHUC

1.3

pacno3HaBaTb MPOSABJICHUC H3YUCHHBIX (1)I/I3I/I'-IGCKI/IX SIBJIEHUA B

OKpyXKaroumemM MHPE, B TOM YUCIIC (1)I/ISI/I‘ICCKI/I6 SIBJICHUS B IIPUPOAC,




IIpHu 3TOM IEPCBOJUTH IMPAKTUYCCKYIO 3a1a4y B y‘le6Hy10, BBIICIATH

CYILIECTBCHHBIC CBOIMCTBA (ITPU3HAKK ) (PU3NYECKUX SBJICHUI

1.4

ONMCHIBAaTh M3YYCHHBIC CBOWCTBA TeN H (DU3HUYECKUE SIBJICHUSA,
UCMONB3Ysl (U3UYECKUE BEIUYMHBI, MPU OMUCAHUHM TPABHIBHO
TPaKTOBaThb  (PU3UYECKHA  CMBICT  HCIOJB3YEMBIX  BEIMYHH,
0003HAaUEHUS U eAUHUIIBI (PU3NUYECKUX BEIMUUH, HAXOAUTH (HOPMYIIHI,
CBA3BIBAIONIMC JIAHHYIO  (DU3MYECKYI0 BEIMYUHY C JIPYTUMH
BEeJIMYMHAMH, CTPOMTh  TpaUKH  HM3yYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘IGCKI/IX BCIIMYNH

1.5

XapaKTCPU30BaATb CBOMCTBaA TCII, (1)I/ISI/ILICCKI/IC SABJICHUA W IIPOLECCHI,
HCIIOJIb3YysS H3YYCHHBIC 3aKOHbLI, IIPpU JTOM J[JdaBaTb CIIOBCCHYIO
q)OpMy.]'II/IpOBKy 3aKOHa MW  3alluChiBaTb €ro MareMaTH4CCKOC

BBIPAJKEHUE

1.6

OOBSICHATH (PU3NYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTe CHUTyallull MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1
— 2 JIOTMYECKUX MIaroB ¢ momompio 1 — 2 u3ydeHHBIX CBOWCTBA

¢bu3nYecKuX SBJICHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIE 3a/aud B 2 — 3 JIEMCTBUS, UCHOJIb3YSl 3aKOHBI U
(hopMyITBI, CBSI3BIBAIONINE (DU3UUECKUE BEIMUUHBI: HA OCHOBE aHaM3a
YCIJIOBHS 33]]a4H 32K ChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JTaHHBIX [JIS1 PEIICHUs 3aJavd, BBIOUPATH 3aKOHBI U (POPMYIIBI,
HeoOXOoAuMBbIE ISl €€ pelIeHHs, TPOBOAUTh PacUE€Thl U CPAaBHUBATH
MOJy4YeHHOe 3HayeHHe (U3MUEecCKOll BEJMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh IpPOOJIEMBbI, KOTOPbIE MOXXHO PELIMTh IMPU MOMOIIU
(bU3MUECKUX METOA0B, UCII0Nb3Ys ONUCAHUE UCCIIEOBAHMS, BBIACIATD
[IPOBEPAEMOE IPEANOJIOKEHHUE, OLEHUBATH IPABUIBHOCTb IIOpPsIKa

MPOBEAECHUS UCCIIEIOBAHMUS, 1€TIATh BBIBOJIbI

1.9

MPOBOJUTH OIBITHl O HAOMIONCHUIO (U3NYECKUX SBJICHUN WIH
¢u3nUecKkux  CBOMCTB  Tel:  (opMysnMpoBaTh — MpOBEpsieMbIe
MPEANONOKEHUsI, COOMpaTh  YCTAHOBKY U3  IPEIJI0KEHHOTO

000py10BaHMs, OMMCBIBATH X0 ONbITa U (POPMYIHUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE TOPAMBIC HU3MCEPCHUA C UCIIOJB30BAHUCM aHAJOTOBBIX

puOOPOB M NaTYMKOB (PU3NUYECKUX BEJIMYUH, CPAaBHUBATH PE3YJIbTAThI




MU3MEpPEHUH ¢ y4E€TOM 3aJJaHHOM aOCOIIOTHOM MOrPENIHOCTH

1.11

IPOBOAUTh  MCCIEAOBAHME  3aBUCHUMOCTH  OJHOM  (U3MUECKOU
BEIMYMHBl OT JAPYrOM C HCHOJb30BAHUEM MPSAMBIX HW3MEPEHUM:
IUIAHUPOBATh HCCIIEAOBAaHUE, COOMpAaTh YCTAaHOBKY M BBIIOJHATH
U3MEpEHHsI,  Cledys  TNPEeAJIOKEHHOMY  IUIaHy, (HUKCHpPOBATH
pe3yabTaThl MOJY4YEHHOW 3aBUCHMOCTH B BUAE TaONUIl M T'padHKOB,

ACJIaTb BBIBOJBI I1O PE3YyJIbTaTaM UCCICIOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHMsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
Clieqysl TPENJIOKEHHONM MHCTPYKLMHM, M BBIYUCIIATH 3HAYCHHE

BCIIMYHMHBI

1.13

coOyrolaTh MpaBHla TEXHUKM 0€30MacHOCTH Ipu pabore ¢

1ab0opaTOPHBIM 000PY0BAaHUEM

1.14

XapaKTepu30BaTh MPHUHIUIB JEUCTBHS W3YYEHHBIX HPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HX OIUCAHUSA, HCHONb3YS
3HaHHUS O CBOMCTBax (HU3UYECKUX SIBICHUH U HEOOXOAUMBIE

¢bu3nyecKre 3aKOHOMEPHOCTH

1.15

pacimozHaBaTbh MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI IO CXeMaM U CXCMATHYHLBIM PUCYHKAM, COCTABJIATH CXCMBbI
QJICKTPUUCCKHX menel ¢ MNOCJICAOBATCIIbHBIM W IIapaJlJICIIbHBIM
COCAUMHCHUCM QJICMCHTOB, pasjm4as YCJIOBHBIC 0003HaUCHUSA

QJIECMCHTOB JJICKTPUUICCKUX 1T ernem

1.16

IPUBOAUTH IMpUMEPHl (HAXOAUTh HHPOpPMALMIO O IpUMEpax)
MPAaKTUYECKOro MCIOJIb30BaHU (U3NUECKUX 3HAHUH B MOBCEIHEBHON
KM3HM a1 oOecrieuyeHHst O€30MAaCHOCTM TNpU  OOpalleHuu ¢
npuboOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHMS 37I0POBbS U

COOJIIOJIEHNUSI HOPM 3KOJIOTHYECKOT0 MTOBEACHUS B OKpY KaloLIel cpene

1.17

OCYIIECTBJIATh MOUCK MH(POPMALIUU (PUIUIECKOTO COJEP>KAHUS B CETH
NHTepHer, Ha OCHOBE MMEIOIIMXCS 3HAHUA M MYTEM CpPaBHEHUS
JOTIOJTHUTENIPHBIX HMCTOYHUKOB BBIJICIIATh HH(OpMaNUi0, KOTOpas

SBJIIETCS MPOTUBOPEUNBOIl MJIM MOXKET ObITh HET0CTOBEPHOU

1.18

UCIOJb30BaTh IPU  BBINOJIHEHUWH Yy4YEOHBIX 3aJaHUil Hay4dHO-
MOMYJISPHYIO JIUTEpaTypy (pu3nueckoro cojepkaHusi, CIpaBOUYHbBIE
Matepuaisl, pecypcbl cetu VHTepHer; Biaaerb IpuEMaMu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p330BaHI/Ifl I/IH(bOpMaIII/II/I nu3 O}IHOI71




3HAKOBOU CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIC H KPATKHE YCTHBIE COOOIICHHUS,
0000mas wH(OpMAIUI0O U3 HECKOJBKHUX HCTOYHHKOB (U3MUECKOTO
CollepaHUsi, B TOM YHCIE MyOJMYHO TPEACTABIATh PE3YIbTAThI
MPOEKTHOM WJIM HCCIENOBATEIbCKOW JIESITEIBHOCTH, IIPH HTOM
rPAMOTHO MCIOJB30BaTh M3YyYEHHBIM IOHATUHHBINA ammapaTr Kypca

(I)I/ISI/IKI/I, COIIPOBOXKXAATH BBICTYIIJICHHUC HPCSCHTaHHeﬁ

1.20

IIPU BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUECKHX
IIPOLIECCOB pacCHpeAeNaTh 00A3aHHOCTU B IPYMIE B COOTBETCTBUU C
[IOCTABJICHHBIMUA  3aJladyaMHU, CIEIUTb 33 BBLIIOJIHEHUEM IUIAHA
NEMCTBUH M KOPPEKTUPOBATh  €ro,  aJeKBAaTHO  OLICHMBATHb
COOCTBEHHBIII BKJaJ B JACATEIbHOCTb TIpYIIbl, BbICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE,  NPOSABJIASL  T'OTOBHOCTH

paspemniaTh KOHMIUKTHI

9 KUIIACC

Kon
NMPoBepPsieMOro
pe3yabTrara

IIpoBepsieMble MpeAMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBaHusi

11

HCIOJIb30BATh NU3YUCHHBIC ITOHATUA

1.2

pa3r4aTh ABJICHUSA IO OMUCAHWUIO HUX XAPAKTCPHBIX CBOIMCTB M Ha

OCHOBC ONBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh MPOSIBICHME M3YYEHHBIX (HU3NYECKUX SIBICHUH B
OKpY’KaloIllleM MHpE, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IIpU 3TOM IEPEBOAUTH NPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIACIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONMCHIBATh WM3YYCHHBIC CBOWCTBA TeN H (DU3HUYECKUE SIBICHUSA,
UCTONB3ys (U3MYECKUE BEIUYHWHBI, INPU OINHCAHWH IPABUIBHO
TPaKTOBaTh  (DU3MYECKUH  CMBICI  HUCIOJb3YEeMBIX  BEJIHYUH,
0003HAYCHUS M CIUHULIBI (PU3UUCCKUX BEJIMYUH, HAXOAUTH (DOPMYJIBI,
CBSI3BIBAIOINME JaHHYH (U3WYECKYI BEJIMYUHY C JPYTHMHU
BEJIMYMHAMHU, CTPOMTh  TpaduKH  HM3yYEHHBIX  3aBUCUMOCTEU

(pU3HYECKUX BEJINYNH

1.5

XapaKTCpru30BaTh CBOMCTBaA TCII, q)HSI/I‘IeCKI/Ie ABJICHHUA W NPOLECCHI,

HUCIIOJIb3YsS H3YYCHHBIC 3aKOHbI, HIPU JTOM J[JdaBaTb CIIOBCCHYIO




(bOpMYJ'II/IpOBKy 3aKOHa MW  3allucCbhiBaTb €ro MarcéMaTH4YCCKOC

BBIpaXKCHUE

1.6

OO0BSICHATH (PU3MUECKHE TPOIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISBIISAT TPHYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 HM3Yy4YEHHBIX CBOWCTBA

(I)I/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, (bl/IBI/ILIeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemaTts pacyéTHble 3ama4yu (omupamlmuecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yysd 3aKOHBI M  (OPMYIBI, CBS3BIBAIOIINE
¢usnyeckne BENMYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3aJadyH
3alHChIBaTh KPAaTKOE YCJIOBHE, BBIBJSATH HEJOCTAIOLIUE HIIH
M30BITOYHbIE TaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE
JUIS pEIIeHHs, MPOBOAUTH PAcUY€Thl M OIEHUBATH PEATMCTHUYHOCTH

IIOJTy4YEHHOT0 3Hau€HUs! (PU3NYECKON BETMUHUHbI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh IpPU I[TOMOIIU
(U3HYECKUX METOOB, MCIOJb3Ys ONMMCAHUE HCCICTOBAHUS, BBIICISTh
MPOBEPSIEMOE TPEANOJIOKEHHUE, OIEHUBATh IPABUIBHOCTh IOPsAJIKa
MPOBEACHUSI HCCIENOBAHMS, JIeNaTh BBIBOJBI, HWHTEPIPETUPOBATH

pe3yNIbTaThl HAOIIOACHHUA U OMBITOB

1.9

MPOBOANUTH OMNBITHl MO HAOMIOJEHUI0 (QU3UYECKUX SIBICHUM WIN
(HU3MUECKUX CBOWCTB TENl: CAaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OPYIOBAaHUS, OMHMCHIBATH XOJ ONBITA U €ro

pe3yJbTaThl, (POPMYIUPOBATH BHIBOJIBI

1.10

OPOBOJUTH TMpPHU HEOOXOAWMOCTH CEPUI0 TPSAMBIX H3MEPEHUd,
olpenenss cpelHee 3HaueHHe H3MepsieMON BeludMHbl ((OKycHOE
paccTostHue coOuparoieil JHH3bI), 00OOCHOBBIBATH BBIOOP crocoba

u3MepeHus (M3MEPUTENLHOro Mpudopa)

1.11

MPOBOJUTh HMCCIICIOBAHUE 3aBUCHMOCTEH (PU3NYECKUX BEIMYUH C
KCIIOJb30BAaHUEM MPAMBIX U3MEPEHUH: MIJIAHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHPOBATh pPE3yJIbTATHI
MONyYEeHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJIE TaOIUIU

rpaduKoB, IeTIaTh BHIBOABI IO PE3yIbTaTaM UCCIEIOBAHUS

1.12

IPOBOJUTHE  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJIMYMH:
IUIAHUPOBATh MU3MEPEHHUS, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY

U BBINOJHATH W3MEPEHUs, CIEeAys MPEIJIOKEHHON WHCTPYKINH,




BbIYUCIATh 3HAYCHUC BCIMYHWHLBI KW aHAJIM3UPOBATH IMOJTYYCHHBIC

pe3ynbTaThl C yUETOM 33/IaHHON MOTPENIHOCTH U3MEPEHU I

1.13

coOiolaTh MpaBHJia TEXHUKM 0O€30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU H3YYEHHBIX (PU3MUECKUX MOJIEIIEH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOUSUHBIH HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, IJIAHETapHas MOJAENb aToMa, HYKJIOHHAs

MOACIIb ATOMHOI'O dapa

1.15

XapaKkTepu30BaTh MPHHIMIBI JEHCTBUS HW3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX OIMUCAaHUSA, MCIOJb3Ys
3HaHHUSA O CBOMCTBax (U3UYECKUX SIBJIEHUH U HEoOXOAUMBbIE

¢u3nyecKre 3aKOHOM EPHOCTU

1.16

HCIOJIB30BaTh CXEMbl M CXEMaTU4YHbIE PUCYHKH HM3yYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX npudopoB u
TEXHOJIOTHYECKUX MPOIECCOB MPU PEHICHUU Y4EOHO-MPAKTUUECKUX
3a/1a4, ONTUYECKUE CXEMbI JJIsI IOCTPOEHUSI U300PAKEHUM B MJIOCKOM

3epKaje u COOMparomIe JINH3E

1.17

MPUBOAUTH TMPUMEpPbl (HaXOAUTh HWHOOPMAIIMIO O TIpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NYSCKUX 3HAHUN B TTOBCEIHEBH O
KU3HM I oOecriedeHHss O€30MacHOCTH TMpU  OOpAIICHUH C
npuOOpaMu U TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 370POBbS U

CO6J'IIO)I€HI/I$I HOPM 3KOJIOTHYCCKOTIO ITOBCJICHUSA B Oprmanmeﬁ cpeac

1.18

OCYILECTBJIATh MOUCK MH(POPMALUU (PU3UUIECKOTO COAEPIKAHUSA B CETH
WuTepHer, caMoOCTOATENbHO (QOPMYIHMpPYS TOHMCKOBBIN 3ampoc,
HaxoQuThb IYTH  ONpENeNeHUs  JIOCTOBEPHOCTU  IOJYyYEHHOH
uH(pOpMAIUU HAa OCHOBE HMMEIOIIMXCS 3HAHWUNH W JTOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

UCTONB30BaTh MpPU  BBINOJHEHUH Y4EeOHBIX 3aJaHUl Hay4YHO-
MOMYJSPHYIO JIUTEPaTypy (PU3HUecKoro colep:kaHusi, CIpPaBOYHbBIC
MaTepuaybl, pecypcbl cetm VHTepHer; Biaaerb IpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOpPMAIUU U3 OTHON

3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3gaBaTh COOCTBEHHBIE MUCHMECHHBIE U YCTHBIC COO6IH€HI/I5I Ha
OCHOBC I/IH(i)OpMaHI/II/I N3 HECKOJbBKHX HCTOYHUKOB (1)I/ISI/I‘IGCKOFO

COACPIKAHM, HY6J'II/I‘IHO NpeACTaBJIATb PE3YyJIbTAThI HpOCKTHOﬁ niIn




UCCIENOBATENbCKOW  JIESITENbHOCTH, HpPU  3TOM  I'PAMOTHO
HCHOJIb30BATh U3YUEHHBIN MOHATUHWHBIN anmapaT u3ydyaeMoro pasjaena
GU3MKH M COMPOBOXIATh BBICTYIUICHHWE MpE3EHTAlue ¢ y4EéToM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MIPU BBHITIOTHEHUH Y4E€OHBIX MPOEKTOB W HMCCICAOBAHHUN (DU3MUECKUX
MIPOIIECCOB PACHPEAeNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJIICHHBIMM ~ 3a/layaMu, CJIEIUTh 32 BBINOJHEHUEM IIJlaHa
JNEUCTBUH W KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJIAJ] B JAEATEIBHOCTH TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHUE, NpOSIBJIASL ~ TOTOBHOCTH

paspeniaTb KOH(IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIECMECHTA

IIpoBepsiemble 3jIEMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B IO3HAHNM OKPYXXAIOIIEIO MUPA

11

®uszuka — Hayka O Ipupoge. SBiIeHUS NPUPOIBL.
duznueckue SBICHUSA: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPUICCKHUEC, MATHUTHBIC, CBECTOBLIC, 3BYKOBBIC

1.2

dusnueckue BeMUMUMHBL.  M3MmepeHue  (U3NYECKUX
BenmunH.  Pusnyeckue  npubopsl.  IlorpemHocts

HSMCpeHHﬁ. MC)KIIYHapOI[HaH CHUCTEMA CAUMHHNIL

1.3

EcTtecTBeHHOHay4YHBIE METOA NO3HAHUS: HAOIIO/EHUE,
IIOCTaHOBKA HAy4YHOr'0 BOIPOCA, BBIABM)KEHUE THIIOTES,
OKCIEPUMEHT TII0 IPOBEPKE TUIOTE3, OOBSICHEHHE

Ha0JIFO1aEMOr 0 SIBJIEHUS

14

Onucanve GU3NIECKUX SIBJICHUH C ITOMOIIBIO MOJIEIICH

15

[IpakTueckue paboTHI:
N3mepenne pacCTOSIHUMA.
N3mepenne 06bEMa )KUIKOCTU U TBEPAOTO Tea.
Omnpenenenne pa3MepoB MaJIbIX TEL.
W3mepenne TemmepaTypbl OpH IMOMOLIM  KHUJKOCTHOI'O

TEPMOMETpa U JaTYMKa TeMIIepaTyphbl

ITEPBOHAYAJIBHBIE CBEJIEHM O CTPOEHUUM BEHIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJBbI, X pa3Mepbl.

OMbITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIECTBA

2.2

I[BI/I)KGHI/IC qyaCTull BCHICCTBA. CBs3b CKOPOCTU JABHIKCHUA

4acTHl] € TeMmmeparypo. bpoyHOBCkoe  IBHKEHHE,

o y3us

2.3

BSaHMOIICfICTBHe JacTull BCHICCTBA: IIPUTAKCHUE U

OTTAaJIKUBaHUEC

2.4

ArperatHble  COCTOSIHMSI ~ BEILIECTBA: CTPOEHHE Tas30B,
xuakoctell  u TBEPABIX  (KPUCTAJUIMYECKHUX)  Tell
B3auMocCBsA3p MEXIy CBOWCTBAMHM BEILIECTB B Pa3HBIX

arperaTHbIX COCTOSAHUAX W HUX ATOMHO-MOJICKYJIAPHBIM




CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI
[IpakTraeckue padoTHI:
Ouenka  auameTpa  aToMa  METOAOM  psanoB (¢
26 UCIOJIb30BaHUEM (QoTOrpaduii).

OnbITHI 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OnbITel MO OOHAPYKEHHIO JIEHCTBHS CHJI MOJIEKYJIIPHOTO

MMPUTSAKCHUS

JIBUKEHUE 1 B3AUMOJIEMCTBUE TEJI

MexaHndyeckoe ABUXKEHHE. PaBHOMepHOC H HCPABHOMCPHOC

3.1
JBUKEHUE
3.9 Ckopoctb. CpenHsisi  CKOpPOCTh IpPU  HEPABHOMEPHOM
' JIBW)KEHUU. Pacuér myTu u BpeMeHU JBUKEHUS
SIBnenune mHepuuu. 3aKOH MHepuuu. B3aummopencrTBue Tel
3.3 KaK MPUYMHA M3MEHEHHUs CKOPOCTH JABMXKEHHUs Tel. Macca
KaK M€pa UHEPTHOCTH TeJla
34 IInotHOCTE BemiecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM
' MOJIEKYJI B AMHHUIIE 00BEMa BelecTBa
3.5 Cuna Kak XxapakTepHUCTHKa B3aUMOJEHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' MOMOIIBIO TUHAMOMETpa
3.7 SIBnenHue TAroreHus U cuia TskecTH. CHla TSDKECTH Ha
' JIpyrux mniaaHerax. Bec tena. Hesecomocth
38 Cuna tpenus. TpeHue ckoibxeHUs U TpeHue nokosi. TpeHue
' B IIPUPOJIE U TEXHUKE
3.9 CioxkeHHe CHJI, HalpaBJICHHBIX [0 OJHOW IPSMOM.
' PaBHozelicTBYIOIIAS CHTT
[IpakTraeckue paOoTHI:
Ormpenenienre CKOPOCTH PaBHOMEPHOTO JABHXKEHUS (IIapuka
B JKUJKOCTH, MOJEIM IEKTPUUYECKOr0 aBTOMOOMJIS M Tak
3.10 nanee). OmpeneneHue CpeaHE CKOPOCTH CKOJBKEHUS

Opycka WM IIapuKa IO  HAKJIOHHOM  IJIOCKOCTH.
Ompenenenue  miaoTHoctd  TBEpAOro  tena.  OMBITHI,

JEMOHCTPUPYIOILUE 3aBUCUMOCTh pacTsoKeHus




(medopmaruu) Mpy>KUHBI OT MPHUIOKEHHOH cuibl. OMBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKEHUS

OT Beca Tella M XapaKTepa COMPUKACAIONINXCS TTOBEPXHOCTEH

®dusnueckue SBJICHUS B IPUPOJEC: IPUMEPBI JIBWKEHHS C

3.11 pa3IMYHBIMH CKOPOCTSMH B JKUBOM M HEXHBOW NPUPOJE,
JIeIICTBUE CUJIBI TPEHMSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAILUITHUKN
JABJIEHME TBEPJBIX TEJI, )KUJKOCTEN U TA30B
41 JaBnenune TBEpmoro Ttena. CnocoObl yMEHbIIEHUS U
' YBEJIMYEHHUS 1aBJICHUS
45 JlaBnenne raza. 3aBHCHMOCTh JABJICHHS ra3a OT 00BEMA,
' TeMIepaTypbl
43 [lepenaua paBieHUs TBEPABIMU TENAMH, XKUIAKOCTIMU U
' razamu. 3akoH Ilackais. [ITHeBMaTHUEeCKHE MaIIUHBI
3aBUCMMOCTh  JIaBJIICHUS ~ KUJAKOCTH  OT  TIJIyOWHBI
4.4 ['unpocratnueckuii mapagokc. CooOmaromuecs COCY/IBI.
['uppaBarvecKkue MexaHU3Mbl
Atmocdepa 3emiu u atMocdepHoe AaBieHue. [IpuunHbI
AE CYIIECTBOBAHUS BO3AYHIHOW o6omouku 3emmu. OmbIT
. Toppuuennau. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A5 N3mepenne artmochepHoro naeienus. Ilpubopsr s
' U3MEPEHUs aTMOC(EPHOro 1aBIeHUS
47 JlelicTBUe )XKMIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO.
' BritankuBaroimas (apxumenoBa) cuiia. 3akoH Apxumena
4.8 [TnaBanue Ten. Bo3ayxoriaBanue
[IpakTueckue paboTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00béMa
NOrpyKEHHOM B JKHUJIKOCTh YacTu Tena. OmnpeneneHue
49 BBITAJIKUBAIOIIEN CHIIBI, JIENCTB YOI Ha TeJo,

MOTPYyKEHHOE B KUAKOCTHb. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIICH CUJIbI, ICCTBYIOIIEH HA TEJIO B KUIAKOCTH,

oT Maccel Tena. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh

BI)ITaJ'IKI/IBaI-OI_Heﬁ CHIJIBI, ﬂeﬁCTBYIOHleﬁ Ha TCJIO B ) KUAKOCTH,




oT 00béMa TOrpyKEHHOH B JKHJIKOCTh YaCTH Tella M OT

IJIOTHOCTH kuAKocTH. KoHcTpynpoBaHue apeoMmerpa WU

KOHCTPYHUpOBaHUE JTOJKH u OIIpelEeICHUE eé
Irpy30M0bEMHOCTH
410 dusnueckue SBICHHUS B NMPHUPOJE: BIUSIHUE aTMOC(EPHOro
' JIABJICHUS Ha )KUBOW OPTraHU3M, IJIaBaHHUE PHIO
TexHuueckne  yCTpPOMCTBAa:  COOOINAIOIIMECS  COCYIBI,
411 YCTPOMCTBO  BOAONPOBOAA,  TMAPABIUYECKUU  IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPI'A

51 Mexanndeckas pabora
5.2 Mexannyeckas MOIIIHOCTh
£ 3 [IpocTbie MexaHU3MBL: pblYar, 0J0K, HAKJIIOHHAS! MJIOCKOCTb.
' IIpaBusio paBHOBECHS phluara
5.4 [TpuMeHeHue npaBuia paBHOBECHUS pbluara K OJIOKY
«3onotoe mpaBuio» MexaHUKU. KoadduumeHt monezHoro
5.5 necTBusl MexaHu3MoB. IIpocTele MexaHu3Mbl B OBITY U
TEXHUKE
5.6 [ToTennumanbHas 3HEPruu Tena, MOAHATOr0 Haa 3eMIEi
5.7 Kunernueckas sueprus
58 [TonHast MexaHWYeckass SHeprus. 3aKOH H3MEHEHUs W
' COXPaHEHUS! MEXaHUYECKOW IHEPruu
[IpakTueckue paboTHI:
Omnpenenenue pabOThl CHUIIBI TPEHHUS TPH PABHOMEPHOM
£ g JBUKEHUM Tela 10 TOPU30HTAJIBHOW  IOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHOBecHs peryara. M3mepenue
KIIJI Hak1oHHOM MIOCKOCTH. M3yueHue 3akoHa COXpaHEHUs
MEXaHWYECKON 3HEPTUU
5.10 ®u3nueckue sIBICHNS B IPUPOJE: pblYary B TEJIE YEI0BEKa
TexHuyecknue  yCTpOMCTBA:  pblyar, IIOABMXKHBIM U
5.11 HEMOJIBYKHBIA  OJIOKM, HAKJIOHHAs TIUIOCKOCTh, MPOCTHIS

MCXaHU3MBbI B 6B1Ty

8 KUIIACC




Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COEPKAH U5
pasnena 3J1eMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE MTOJ0XKEHUS MOJIEKYJISIPHO-KUHETHY €CKOM TEOpHHU
6.1 CTpoeHus1 BelecTBa. Macca u pasmepbl MojeKyJl. OMbIThL,
' MOJTBEPKAAIOLIHE OCHOBHBIE MIOJIOXKEHHUSI
MOJIEKYJIIPHOKHMHETHY €CKOI Teopuun
6.2 Monenn TBEpHOro, *UAKOTO U Ta3000pa3HOTO COCTOSHUM
' BeniectBa. Kpucrannmueckue u amopdHsie Tena
63 OObsicHEHHE CBOWCTB Ia30B, KUJIKOCTEH M TBEPABIX TEN Ha
' OCHOBE MOJIOXKEHUIH MOJIEKYJISIPHOKUHETUYECKON TEOPUHU
6.4 CMauyuBaHue U KaWUIAPHBIE SBJICHUS
6.5 TemnoBoe pacmmpenne u cxarue
66 Temmepatypa. CBsi3p  TeMmepaTypbl CO  CKOPOCTBIO
' TEMJIOBOTO JIBHKEHUS YaCTHUI]
6.7 Buytpennsiss sHeprus. CrocoObl HM3MEHEHHS BHYTpPEHHEH
5 ' SHEpPruu: TEeIIonepeaaya u CoBepIeHne padoThl
5.8 Bunel Temonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMS,
' U3Iy4deHHe
6.9 KonmuecTtBo TennoTel. Y aenbHas TEMI0EMKOCTh BElIeCTBA
TennmooOMEH W TEIIOBOE  paBHOBECHE. Y PaBHEHHUE
6.10
TErJIoBOro OanmaHca
611 [InaBieHne u OTBepAEBAHME KPHUCTAUIMYECKUX BEIIECTB.
' VY nenbHas TEmaoTa IIaBIeHUsS
[TapoobpaszoBanue u kouaeHcanusa. Vcmapenue. Kumenwue.
6.12 VYaenbHass  TemjoTa  MapooOpa3oBaHUs.  3aBUCHUMOCTH
TEMIIEPaTypbl KUIIEHHS OT aTMOC(HEPHOTO JAaBICHUS
6.13 BnaxxnHocTh Bo3ayxa
6.14 OHeprust TOIIMBA. Y AeNIbHAs TEIUIOTa CrOpaHus
[Tpunuunsr pabotel TenoBbix asurateneit KI1/I Temnosoro
6.15 nBuratesns. TenyoBble ABUraTeNd M 3alllMTa OKPYXKAIOIICH

Cpebl




6.16

3aKkoH COXpaHCHUA M TMPEBpalICHUA SHEPruu B TCIIJIOBBIX

nporeccax

6.17

[TpakTyeckue paboTHI:
OnpITel O OOHApYXEHUIO JCHCTBHUS CHJI MOJIEKYJSPHOTO
MIPUTSKCHUSL.
OnpITel IO BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM coun
WJIM caxapa.
OnpITel 1O HAOMIONEHUIO TEIUIOBOTO pAaCUIMPEHHUsS Ta3oB,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue 1aBiaeHus Bo31yXa B OajlJIoHE LIIIPULIA.
OnepIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JIABJICHUSA
BO3/[yXa OT ero 00bEMa U HarpeBaHUs WIH OXJIAXKICHHUS.
[IpoBepka ruUMoOTE3bl JUHEWHOW 3aBUCUMOCTH  JJIMHBI
CTOJOMKAa >KMJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIepaTyphbl.
HaGnroneHne wW3MEHEHHS BHYTPEHHEH OHEpPruM Tejla B
pe3yJsibTaTe Teronepenadyi U padoThl BHEIIHUX CHJL.
HccnenoBanue sBIEHHS TelIooOMeHAa MpHU CMEIIMBaHUU
XOJIOZHOM U ropsiue BOJIBI.
Omnpenenenue KoJM4ecTBa TEIUIOTHI, MOJYYEHHOIO BOAOMH
IIpU TEMJI000MEHEe C HarpeThIM METaJIIMY€CKUM LIUITMHIPOM.
OmnpenenexHue y1eapHON TEIIOEMKOCTH BEIIECTBA.
Hccenenosanue npomecca UCapeHus.
Omnpenenenne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

OnpeneneHI/Ie yHeHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

6.18

@usnyeckue  ABJICHUS B IPUPOAE:  MMOBEPXHOCTHOE
HATSDKEHUE U KallWJUIIPHBIE SIBJICHUS B IIPUPOJIE, KPUCTAILIbI
B npupozae, uznydenue ConHIla, 3amep3aHHe BOIOEMOB,

MopcKue Opu3bl; 00pa3oBaHHe POChl, TyMaHa, UHEs, CHEera.

6.19

Texauueckue yCTpoiicTBa: KaIllWJLUIAPBL, IIPUMEPBI
WCIIOJB30BAHUSl  KPUCTAJUIOB, JKUAKOCTHBIA TEPMOMETP,
JATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUJICHUS JOMOB,

TUTPOMETPBI, ICUXPOMETP, IMapoBas TypOWHA, JBUraTellb




BHYTPEHHEr 0 CrOpaHusl.

OJIEKTPMYECKHUE U MAT'HUTHBLIE ABJIEHMA

7.1 Onextpuzauus Tell. J[Ba poaa 3JIeKTpUUYECKUX 3aps 0B
B3aumoneiictBue  3apskeHHbIX  Ten.  3akoH — Kymona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3apSAI0B U PACCTOSHUS MEX]TY TEIaMH)
OnexTtpuyeckoe 1mosie. HanpsmEHHOCTb 3JIEKTPUUECKOTO
7.3 nons. IlpuHIMN cyneprno3uuuu 3IeKTpUYECKUX IMojel (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snekTpuueckux  3apsaoB.  DJIEMEHTapHBIN
7.4 anekTpuueckuil 3apsan. CrtpoeHue aroma. I[IpoBogHuku u
JURJIEKTPUKH
7.5 3aKOH COXpaHEHMS JIEKTPUYECKOr 0 3apsiia
- DneKTpUYeCcKuit TOK. VYcnoBus CYILIECTBOBAHUS
' AJEKTPUYECKOr 0 TOKA. VICTOUHUKH MOCTOSIHHOTO TOKa
27 JlefCcTBUSL AIIEKTPUUECKOr0 TOKa (TEMJIOBOE, XMMHYECKOE,
' MarHuTHOE). DJIEKTPUUYECKUN TOK B JKUJKOCTAX M ra3ax
Onextpuueckas uenb. Cuima TOKa.  DJIEKTPUUECKOE
7.8
HarpsiKeHH e
29 ConpoTuBiieHHE MPOBOAHMKA. YJEIbHOE CONPOTHBIICHUE
. BEIIIECTBA
7.10 3akoH OMa 1715 yyacTKa Lenu
[TocnenoBarenpHOE u napajujielnbHOe COEJIMHEHNE
7.11
MIPOBOJTHUKOB
PaboTa 1 MOLITHOCTB ANEKTPUUECKOro ToKa. 3akoH Koy —
7.12
Jlenna
213 DJNeKTpUYeCKue Ienu U TMOTPEOUTENH DIIEKTPUIECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrossHHble MarHuThl. B3auMonelcTBHE TMOCTOSHHBIX
7.14
MarHuTOB
215 MaruutHoe noJjie. MarauTHoe nosie 3eMu U €ro 3Ha4eHue

IUISL )KA3HU Ha 3emiie




Oneir Opcrena. MarHuTHOe IOJ€ JJIEKTPUYECKOrO TOKA.

1 [IpumeHeHue 3J1IEKTPOMarHUTOB B TEXHUKE

JleficTBUE MArHUTHOrO TMOJII HA MPOBOJHUK C TOKOM.
217 DnexTponBUraTenb IOCTOSHHOIO Toka. lMcnonbs3oBaHue

' JNEKTPOABUrATENIEd B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCHOpTE

Omnsbitel Dapanes. SIBieHue IEKTPOMATHUTHOM MHAYKIIMH.
7.18

IIpaBuno Jlenna

Onextporenepatop. CrnocoObl MOTYYEHHUS 3JIEKTPUUYECKOU
7.19 SHEPrHUH. DNeKTpOCTaHIIUU Ha BO300HOBIISIEMBIX

HMCTOYHUKAX SHEPIUU

[TpakTueckue paboTHI:

OnpITel 110 HAOMIOJCHUIO DJIEKTPH3AIUU Tel UHAYKIHEH U

IIPU CONPUKOCHOBEHUMU.

HccnenoBanue  OelcTBUS  JNEKTPUYECKOrO  MMOJS  HA

MPOBOJHUKH U AUDIEKTPHUKH.

COopka u mpoBepka pabOTBl DINEKTPHUYECKOH  IIenu

MMOCTOSIHHOT'O TOKA.

W3mepeHne n peryampoBaHUe CHIIbI TOKa.

N3mepenne u peryampoBaHUe HAIPSKEHUSL.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, WMAYIIETO 4Yepes3
220 PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOpPA U HAIPSDKEHUS Ha

pe3ucrope.

OnbITHI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUYECKOT O
COIPOTUBJIEHUS MPOBOJAHUKA OT €ro JJUHBI, IUIOMIAJAN
MONEPEYHOT 0 CEYEHHS U MaTepuala.

IlpoBepka  mpaBuiia  CIOXKEHUS  HANpsDKEHUM  TIpu
MOCJIEIOBATEIbHOM  COCIMHEHUU  JBYX  PE3UCTOPOB.
IIpoBepka mnpaBuia Mg CWIbBl TOKa IPU MapauIeIbHOM
COEJIMHEHUH PE3UCTOPOB. Omnpenenenne paboThI
JJEKTPUYECKOTO  TOKA,  MAYLIEr0  4Ye€pe3  PE3UCTOp.
Omnpenenenne MOIIHOCTH ANEKTPUYECKOTO TOKa,

BBIJICISIEMOM Ha PE3UCTOPC. HccaenoBanue 3aBUCHUMOCTH




CWJIBI TOKA, UAYIIETO Yepe3 JaMIIOYKy, OT HANPSIKEHUS Ha
Her. Omnpenenenne KIIJ[ HarpeBatens. MccinenoBanue
MarHuTHOTO  B3aUMOJEUCTBHUS IMOCTOSIHHBIX MarHUTOB.
N3y4enre MarHuTHOrO Mo MOCTOSIHHBIX MATHUTOB IIPH UX
o0OBeAMHEHUU W pazaeneHun. VccnemoBaHue JAeHCTBUS
JNEKTPUYECKOr0 TOKA HA MATrHUTHYK CTpenky. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBUS
KAaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKA U HANpaBIICHUS
TOKa B Karymke. M3yuyeHue neliCTBUS MarHUTHOIO IOJS Ha
MPOBOIHUK ¢ TOKOM. KoHCTpyupoBaHue u u3yueHue paboThl
anekrpoasurarens. Msmepenue KII/I anektpogsurarenbHou
ycTaHOBKH.  ONBITBI MO  HCCIENOBAaHUIO  SIBICHUSA
AJIEKTPOMAarHUTHOM MHAYKLMH: HMCCIEIOBAHME W3MEHEHUU

3HAYCHUA U HAIIPABJICHUA HHAYKIMOHHOI'O TOKa

®u3nYECKUE ABJICHUS B IIPUPOJE: DJIEKTPUUECKUE SIBJIICHUS B

aTMocdepe, dMEeKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE

rel nosie 3emiu, npeid mosrocoB, POk MATHUTHOTO TIOJISL IS
KU3HM Ha 3emiie, ITOJIIPHOE CUsTHUE

TexHu4yeckne yCTpPOMCTBA:  BJEKTPOCKON, aMIEpPMETP,

BOJILTMETP, pEOCTaT, CUYETUYMK ODIIEKTPUUECKON HHEepruw,

799 JIEKTPOOCBETUTEIBHBIE npuoOopHI, HarpeBaTelbHbIE

' JIEKTPONIPHOOPHI (mpumepsr), IEKTPUYECKHUE

MPEOXPAHUTENM,  DJIEKTPOMArHuT,  3JIEKTPOABUIATEINb

IMOCTOSAHHOI'O TOKA, 'CHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kog anmemenra [IpoBepsiemble 271€MEHThI COAEPIKAHUS
pazzaena
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe aABukeHne. MarepuaibHas Touka. Cucrema
8 8.1 orcuéra
8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO ABUKCHUS
8.3 PaBHOMEpHOE NMPSAMOIMHENHOE IBH)KEHUE




HepaBHomepHoe mnpsmMonuHeiiHoe nBuxkeHue. CpemHss u

8.4 MTHOBEHHAasi CKOpPOCTh Tela TMpUd  HEPaBHOMEPHOM
JBUKCHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE TIPSMOJIMHEHHOE JBUXKEHUE
8.6 Coboanoe nagenue. OnbiTel ["anumnes
PaBHOMepHOE nBHKEHME 10 OKpyxkHocTu. Ilepuon wu
8.7 gactorta oOpameHus. JluHeliHas W yrjoBasi CKOPOCTH.
[leHTpOCTpEMUTEIHLHOE YCKOPEHUE
8.8 ITepssiit 3ak0H HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3axkoH HetoToHa
8.11 [TpuHIUT CYNIepO3UIIHH CHJT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CHIIa TPEHHs CKOJBXKEHHUS, Cuja TPEHUs
' MIOKOSI, IPYTHE BUIBI TPCHUS
814 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE
' CBOOO/IHOT O MaIeHUs
8.15 JBmwxenue nunaner Bokpyr Connua. IlepBas xocMuueckas
' ckopocTb. HeBecoMocTh U neperpys3ku
PaBHOBecue MarepuanbHON TOYKU. AOCOIIOTHO TBEpPAOE
8.16
TEJ0
8.17 PaBHoBecne TBEpmOro Tenma C  3aKpPEIUIEHHOM  OCBEO
' BpaieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmmynbce Tena. 3Menenune ummnyiibca. UMIynbe cHitbt
8.19 3aKOH COXpaHCHUS UMITYJIbCA
8.20 PeakTnBHOE NBHKEHUE
8.21 Mexanundeckasi paboTa ¥ MOIIIHOCTh
s PaGora cun TspKecTu, ynpyrocTtd, TpeHusi. CBs3b SJHEPIUH U
' paboThHI
8.93 [TorennmanbHas ~ »Heprust  Teja,  MOJHATOTO  HAJ
' MOBEPXHOCTBIO 3eMITU
8.24 [ToTeHunanbHast SHEPrUus CKATOU MPY>KUHbI
8.25 Kunernueckas sneprus. Teopema 0 KHHETHUYECKON YHEPTUH




8.26

3aKoH COXpaHCHUA MEXaHHUYEeCKOU OHCPruun

8.27

[IpakTueckue paboThI:
Ornpenenenne cpeaHeld CKOPOCTH CKOJBKEHUS OpycKa HH
JOBYDKEHUS  IIApUKa 10  HAKJIOHHOW  IJIOCKOCTH.
OnpezneneHne YCKOpEHUs Tela IpPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.
HccrnenoBanue 3aBUCUMOCTM TYTH OT BpEMEHH IpU
PaBHOYCKOPEHHOM JIBHKEHUH 0e3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUMOTE3Bl: €CAM TMPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HAadaJbHOM CKOPOCTHU IYTH OTHOCSTCS Kak
psil HEYETHBIX YHCEJ, TO COOTBETCTBYIOIINME MPOMEXYTKU
BPEMEHHU OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHUS OT
CHJIBI HOPMAaJILHOT'O JTaBJICHUSL. Omnpenenenue
ko3(durmenta  TpeHuss  ckonpxeHus.  OmnpeneneHue
KECTKOCTU MpyxUHbIL. OnpeneneHre padoThl CHIIBI TPEHUS
IpU PaBHOMEPHOM JIB)KEHHM Teja [0 T'OPU30HTAJIbHOM
noBepxHocTH. OmnpeneneHne paboOThl CUIIBI YIPYTOCTH MpPU
noabEMe rpy3a € HCIOJIb30BAHUEM HENOJBUYKHOIO U

[IOABMKHOI'O OJIOKOB

8.28

dusnyeckue SBJICHUS B npupoac: IPpUJIIMBbI WU OTJIMBEI,
JBHKCHUC IIJIAHCT CoHeyHoH CUCTCMbI, PCAKTUBHOC

ABUKCHUC JKUBBIX OPraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIILAOMCETDP, JaTYUKH

IMMOJIOXKCHUS, paCCTOAHUA U YCKOPCHHA, PAKCThI

MEXAHMYECKHNE KOJIEBAHM S 1 BOJIHBI

KonebarensHoe JBHIKXCHUC. OCHOBHBIC XapaKTCPUCTUKHU

. KoJie0aHuil: mepruo, 4acTora, aMIUIUTy1a
9.2 MaremaTuueckuil U NpyKUHHBIA MasTHUKU. [IpeBpamienue
' SHEPruu MpH KonedaTeIbHOM IBUKEHUU
93 3aryxatomue KojiebaHus. BbIHyXJeHHbIe KoJieOaHuUS.
' Pe3onanc

Mexanndeckue BOaHbBI. CBOWCTBA MEXAHMYECKHUX BOJH.
94 IIpononbHble M TONEpeYHbIE BOJHBL. J[IMHA BOJHBI H

CKOpPOCTh €€ pacmpocTpaHeHHUs. MeXaHUYeCKHe BOJIHBI B




TBépI[OM TCIC, ceiicMrYecKre BOJIHBI

95 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wubpa3Byk U yabTpa3ByK
[Ipaktuyeckue paboTHI:
OnpeneneHne  4YacToThl HW  Iepuoga  KonebaHwid
MaTeMaTUYECKOIro MasiTHUKA.
Omnpezenenre 4acTOThI ¥ MepHoAa KojaeOaHUil MPYKUHHOTO
MasiTHUKA
97 HccrnenoBanue  3aBUCUMOCTH  Tepuoja  KojeOaHUU
' MOJBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI  HHTH.
HccrnenoBanue  3aBUCMMOCTH  Ilepuoja  KojeOaHuH
NPYKUHHOTO MasTHHUKa OT Maccel Tpy3a. [IpoBepka
HE3aBUCUMOCTHU Nepruoaa KojebaHui rpy3a, MOIBEIIEHHOTO
K HUTH, OT MAacChl TIpy3a M IKECTKOCTU MPYKUHBIL.
W3mepenne yckopeHus: CBOOOIHOrO MmaIeHus
®duznueckue SBIECHUA B MPUPOAE: BOCIPUITUE 3BYKOB
9.8 JKUBOTHBIMH,  3E€MJICTPSICEHUE, CEHCMUYECKHE  BOJIHBI,
IlyHaMH, 3XO
9.9 TexHuyeckue  yCTpPOWCTBA:  3XOJOT,  HCIIOJb30BAHHUE

yIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE N OJIEKTPOMAI'HUTHBIE BOJIHbI

3HeKTp0MaFHHTHO€ I10JIC. BJ'IGKTpOMaFHI/ITHI)IC BOJIHBI.

1o CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikayna 371€KTPOMAarHUTHBIX BOJTH
10.3 OnexTpoMaruutHas npupoja cBera. CKoOpocTh CBerTa.
' BonHoBBIE CBOMCTBA CBETA
[IpakTueckue paboTHI:
104 N3y4yeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C ITOMOLIBIO
MOOMIILHOTO TeliehoHa
dusnueckue sBJIECHUS B IPUPOE: OUOIOruueckoe el cTBre
10.5 BUJIUMOIrO,  yIbTPaUoNeTOBOro U  PEHTICHOBCKOIO
U3IIy4ECHUN
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3HU




CBETOBBIE ABJIEHUA

11.1 JlyueBas mogens cBeta. MIcTouHMKH cBeTa
11.2 [IpsimonuHeiiHOe pacnpocTpaHeHUEe CBETa
Ortpaxenue ceeta. [1mockoe 3epkano. 3akoH OTpakeHUs
11.3
CBETa
114 [Ipenomnenne cBeTa. 3aKOH MPETOMIIEHHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xon sydeil B TuH3e
116 OnTuueckas cucrema ¢oroamnmnapata, MHKPOCKONa U
' TejecKona
117 I'maz xak onTtudeckas cucrema. biu3zopykocte u
' JaTbHO30PKOCTh
118 Pasnoxenue Genoro ceeta B cektp. OnbiTel HploTOHA.
' CrnoxeHue crieKTpabHbIX IBETOB. Jlucnepcus ceera
[IpakTueckue paboThI:
HccnenoBanue 3aBUCHMOCTH yria OTPaKEHHUsI CBETOBOIO
H Jqyda OT yIJia naJeHus.
W3ydyeHne XapaKTEepUCTHK H300pa)K€HUs IpeIMera B
IUIOCKOM 3€pKalle.
HccnenoBanue 3aBUCHMOCTH yTila MPEJIOMIIEHUST CBETOBOIO
119 Jdyda OT yIJa HaJieHus Ha TPaHHIle «BO3IYX — CTEKIIO».
' [Tonyuyenue wu300pakeHUN C TIOMOIIBIO coOuparoIIen
JIMH3BI.
Ormpenenenrne POKYCHOIO paCCTOSTHUSL U ONTUYECKON CHUJIBI
coOuparoiei JTMH3bI.
OnbITHI 110 Pa3JIOKEHUIO OEIOro CBETa B CIIEKTP.
OnbITbl 1O BOCHPHUSTUIO 1BETA MPEAMETOB IpU HX
HaOJIIOICHUH Yepe3 IIBETOBBIC (DPUIIbTPHI
®duznueckue sBleHUs B mpupone: 3atMeHuss CoiHua u
11.10 JIyHbl, 1IBE€Ta TEJ, ONTHYECCKUE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MHPaK)
111 Texaunueckue YCTPOWCTBA: O0YKH, MIEPUCKOI,
' ¢doTroanmapat, ONTHYECKHE CBETOBO/IBI
12 KBAHTOBBIE SABJIEHUA




OmnswiTel Pesepdopna u mnianetapHas MoOIENb aTOMA.

12.1
Mogens atoma bopa
129 Hcnyckanne u mnoriomeHue cpeta aromoMm. KBaHTEI
' JIuHeityaTeie CIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMmma-u3ITydeHHs
124 Crpoenune atomHoro sapa. HykinoHHas Mopenb aTOMHOIO
' sapa. M30Tonsl
195 PagnoaktuBHble npeBpamieHus. Ilepmon momypacnana
' ATOMHBIX SI7IEP
126 SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsAOBOIO U
' MacCOBOI0 YHCEII
12.7 DHeprus CBsI3M aTOMHBIX siep. CBsA3b MacChl U DHEPrUU
128 Peakuuu cunTeza u genenus saep. Mcrounuku sHepruu
' CouHriia 1 3BE31
129 Snepnas SHEPreTHKA. HeiictBue PalMOAKTUBHBIX
' U3JTy4YEeHUI Ha KUBbIE OpraHU3Mbl
[IpakTueckue paboTHI:
HaOnrogeHre  CIUIOMIHBIX W JIMHEHYaThIX  CIICKTPOB
U3IIy4CHHUS.
12.10
HccenenoBanue TPEKOB: M3MEPEHHE SHEPrUU YacCTHIBI 110
TOPMO3HOMY ITYTH (110 oTorpadusim).
W3mepenne painoakTUBHOTO oHa
duznueckue  SBIEHUS B IPUPOJE:  €CTECTBEHHBIN
1911 painoaKTUBHBIA (DOH, KOCMHUYECKHUE JIYYH, PaJHOaKTUBHOE
' U3JTy4EHUe MIPUPOIHBIX MUHEpAJoB, nefcTBre
paAvOaKTHUBHBIX U3JIYYCHHUI HA OPraHU3M 4eJIOBEKa
1212 TexHuueckne ycTpoucTBa: CEKTPOCKOI, WHANBUAYaIbHBIN

JIO3UMETDP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMPoBepPsieMOro
TpeGoBaHMsI

IIpoBepsieMble TPeOOBaHUSA K NPeAMETHBIM pe3y/ibTaTam
0a30BOTr0 YPOBHSI OCBOEHHSI 0CHOBHOI 00pa3oBaTeJIbHOM
NMPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Ha ocHoBe PT'OC

[Tonumanue pomu  ¢Qu3uku B HAY4YHOH  KapTHHE  MHpa;
cOpPMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3H
U TI03HABA€MOCTH SIBJICHHHA NIPUPOABL, O PpOJHM DKCICPUMEHTa B
¢usuke, o cucremooOpasywoueil poiu (QUIMKK B Pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOHOFHﬁ, 00 9BOJIIOIIN N
¢u3uYecKknX 3HAHUH W WX POJM B IEIOCTHOH €CTECTBEHHOHAYYHOIl
KapTHHE MHpa, O BKIAJ€ POCCHICKUX U 3apyOeKHBIX Y4EHBIX-
(GHU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTUC TEXHUKHU U TEXHOIOTHI

3HaHMS O BUJIAX MaTepud (BEIIECTBO W TOJI€), O JIBHKEHUU KakK
croco0e CyIecTBOBaHUS MaTepuu, 00 ATOMHO-MOJICKYJISIPHOW T€OpUu
CTPOCHHUSI BeHIeCTBa, O (PU3MUECKON CYUIHOCTH SBJIECHUI MPUPOJIBI
(MEXaHMYECKHUX, TEIUIOBBIX, OJJICKTPOMAarHUTHBIX W KBAHTOBBIX);
yYMEHHE pa3nyaTh SBJICHUS MO ONMUCAHUIO UX XapaKTepHBIX CBOWCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPHUPYIOLINX TaHHOE (PH3UUECKOE SIBIICHHE;
YMEHME pacliO3HaBaTh NPOSBIECHUE N3YYEHHBIX (PU3NUECKUX SIBICHUN
B OKpYXaloIlleM MHpE, BBIIEISISI HMX CYyIIECTBEHHBbIE CBOMCTBA

(Tpu3HaKN)

BJIaILGHI/IC OCHOBAaMH IIOHSTHMHOI'O amnrmnapara M CHMBOJIMYECKOIO
SA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHUEC HX OJId PCIICHUA yqe6H51x 3aaay,
YMCHHUC XapaKTCPU30BATb CBOICTBA TCII, Q)HSHHCCKI/IG SABJICHUA H

IMpOLECChI, UCITOJIb3YS Q)YHI[aMeHTaJ'IBHBIe U OMIINPHUICCKUEC 3aKOHbI

YMeHue onuckiBaTh HU3YUYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/IC SABJICHUA,

UCHOMNB3Ys PU3NIECCKIE BETUYUHBI

Brnajgenue ocHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOoieHust paBuil O6e30macHOro TpyAa: HabmoaeHue (Gu3muecKux
SIBJICHUM:

YMEHHE CaMOCTOSATEIbHO COOMpaTh IKCHEPUMEHTAJIbHYIO YCTaHOBKY

U3 JaHHOI'O Ha6opa 060py,)]OBaHI/ISI MO MHCTPYKIUH, OIMMUCBIBATH XOI




OIIBITA U 3aIIUCBIBATh €r0 PE3YJbTAThl, JOPMYINPOBATH BHIBOJIBI;
IPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEJIUYHH:!
yMEHHE IUIAHUPOBaTb H3MEPEHHUs, CaMOCTOSITENbHO COOMpATh
OKCIIEPUMEHTAJIbHYK) YCTAaHOBKY [0 HMHCTPYKLUUH, BBIYUCIATH
3HAYEHHWE BEJIMYMHBI U AHAJIU3UPOBATH ITOIYYEHHBIEC pE3YyJbTaThl C
y4€TOM 3aJIaHHOM MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;
IIPOBEICHUE  HECIIOKHBIX  OKCIEPUMEHTAJbHBIX  HCCIEAOBAHMM;
CaMOCTOSITEJIbHO  COOMpaTh AKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
MIPOBOJUTL  MCCIECIOBAaHHE IO  WHCTPYKLIMUH,  IPEACTABIATH
MOJY4YEeHHbIE 3aBUCUMOCTH (DPM3NYECKMX BEIMYUH B BHUJAE TaOIMIl U
rpaMKOB, yUYUTHIBATh MOI'PELUIHOCTH, J1€1aTh BBIBOABI 110 pPe3yJIbTaTaM

HCCIICAOBAaHHUA

[ToHumaHue  XapaKTepHBIX  CBOMCTB  (U3WYECKUX  MoOJenen
(MaTtepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOAEIU CTPOCHUS
razoB, JKUJIKOCTEH M TBEpPABIX TeJ, IJIAHETAapHas MOJE]Ib aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO $ipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUSI (PU3NYECKUX MPOLIECCOB

YMeHue oO0BICHATh (PM3NYECKHE MPOIECCHl M CBOWCTBA Tell, B TOM
Yuclle M B KOHTEKCTE CHUTyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapaKTepa, B YaCTHOCTH, BBISABIIATH NPUUYUHHO-CIIEICTBEHHBIE CBA3HM U
CTpOUTH OOBSCHEHHE C ONMOPON Ha U3YYEHHbIE CBOWCTBA (pr3HUECKUX

SIBJICHUH, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

YMmenue pemath pacu€THeie 3amauu (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTONB3ysl 3aKOHBI H  (OpMyJbl, CBSI3bIBaIOLIME (DU3HUYECKUE
BEJIMYMHBI, B YACTHOCTH, 3aMHCBIBATh KPATKOE YCIOBHE 3a/ayu,
BBISIBIISITh HEAOCTAIONINE JaHHBIC, BBHIOMPATH 3aKOHBI U (POPMYIIBL,
HEOOXOoAMMbIe A €€ pelIeHUs, UCIOIb30BaTh CIIPAaBOYHBIEC JAaHHBIC,
MPOBOAUTH PACUYETHl M OIEHUBATh PEATUCTUYHOCTH IMOJTYYEHHOTO
3HauYeHHs (PU3UYECKON BEIUYUHBI, YMEHUE OMPEAENIATh Pa3MEPHOCTh

(¢u3nYeCcKOoil BETUUUHBI, TOJIy4€HHOMN NPU pEeLISHUH 3a/1a4u

YMeHHue XapaKTepu3oBaTb IPUHLMIIBI JEHCTBUS  TEXHUYECKUX
YCTPOICTB, B TOM 4YHCIE OBITOBBIX NMPUOOPOB, W MPOMBIIUIEHHBIX
TEXHOJIOIMUYECKUX MPOIIECCOB MO UX OMUCAHUIO, UCIOJb3Ys 3HAHUS O
cBOMcCTBaX (U3MYECKUX SBIEHUN U HeoOXoaumble (U3NYECKUE

3daKOHOMCPHOCTHU




10

YMeHue WCIONIb30BaTh 3HAHHS O (U3UYECKUX SIBICHHSIX B
MOBCEAHCBHON JKM3HU IS OOecnedeHHs O€30MacHOCTH IpHU
oOpamieHMM C  OBITOBBIMH  NpUOOpaMH M TEXHUYECKUMH
YCTPOWCTBAMH, COXPAaHEHUS 3J0POBbSI U  COOJIIOJICHUS HOPM
IKOJIOTUYECKOT0 TIOBEACHUS B OKPYXAIONICH Ccpeae; MOHUMaHUE
HEOOXOAMMOCTH TMPUMEHEHHS JOCTI)KCHHH (U3UKH W TEXHOJIOTHUH

JUISL PALIMOHATBHOTO IPUPOIOINOJIb30BAHUS

11

OneIT mTOMCKa, TpeoOpa3oBaHUsl W TPEACTABICHHUS HHGOPMAINH
(u3HYeCKOro CcoaepKaHusl C MCHOJb30BaHHEM WH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
MOJIy4eHHOW HMH(GOpPMAIIMd Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JOMOJIHUTENIBHBIX ~ MCTOYHUKOB;  YMEHHE  HCIIOJIb30BAThb  IIpHU
BBITIOJIHEHUH YYEeOHBIX 3a/laHuil Hay4YHO-TIOMYJSIPHYIO JIHTEpaTypy
(U3NYECKOro COIepKaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
Wutepuer; BnaaeHue 0a30BbIMHM  HaBBIKAMU  IIpeoOpa3oBaHUs
uHpopManuu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH0; yMEHHE
co3/aBaTh COOCTBEHHBIE IMCHMEHHBICE W YCTHBIE COOOIIECHUS Ha

OCHOBEC I/IHq)OpMaIII/II/I N3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA

OI1'2 10 ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBmxeHHe. MarepuanbHas Touka. Cucrema otTcuéra.
' OTHOCUTENBHOCTD JIBUXKEHUS
12 PaBHOMepHOE M HepaBHOMepHOe aBHkeHHe. CpemHsisi ckopocTh. Dopmyna
' JUTSL BBIYMCIICHUS CPEAHEN cKopocTH: V = S/t
PaBHOMEpHOE TpsIMONIMHENHOE NBM)KEHUE. 3aBUCHUMOCTh KOOPAMHATHI Teja
OT BPEMEHH B CIIy4yae paBHOMEPHOT O NPSMOJIUHEUHOTO ABUKECHHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH I MPOEKIIMH CKOPOCTU, MPOSKIINHU
MEPEMEILECHUS], MYTH, KOOPAMHATHI MPU PABHOMEPHOM MPAMOJIMHEHHOM
JBIKEHUU
3aBUCUMOCTh KOOPJMHATHI Te€lla OT BPEMEHHU B CIllydae PaBHOYCKOPEHHOTO
MPSAMOJINHEUHOrO JIBUKEHUS:
3
Sel(f) = Vo, # I+ ay = ;
2
DopMyJibl AJIs TPOCKIUH MEPEMEIIECHUS], TPOCKIIUH CKOPOCTU M MPOCKIUU
YCKOPEHHUSI TPU PaBHOYCKOPEHHOM MPSAMOJIIMHEHHOM JABUKECHUU:
2
1.4 5.(D=vy, -t+a,- % ,
U.\'('f] =Up, +a, L,
a (1) =canst,
U:rr: - le: =2a.s,
I'paduku 3aBUCMMOCTH OT BpEMEHH AJIS MPOCKIUU YCKOPEHHS, MPOEKIUU
CKOPOCTH, MPOEKLUUU MEPEMEIIECHUs, KOOPAUHATHI MPU PABHOYCKOPEHHOM
HPSIMOJIMHEUHOM JIBUKEHUU
CBoboanoe nagenue. OopMyIibl, OMUCHIBAIOUIME CBOOOJHOE MajJieHHE Tela
10 BEPTHKAJM (JIBUKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
1.5 3emnn). I'padmku 3aBHCUMOCTH OT BpPEMEHH [UIsl MPOCKIMH YCKOpPEHHUS,

MPOCKOHHN CKOPOCTU MW KOOPAMWHATBHI IIPHU CBO6OHHOM nmaacHun Tejla II0

BCPTUKAJIHA




CKOpOCTh PaBHOMEPHOI'O [BM)KEHMs Tela MO OKpyxkHocTH. HampaBiieHue
CKOPOCTH.

dopmyJia U1 BBIYUCIECHUS CKOPOCTU 4Yepe3 paguyC OKPYKHOCTU U IMEPUOJ

oOparieHus:
L= 2R
T
16 [lenTpocTpemuTenbHOE ycKopeHue. HampaBieHne LEeHTPOCTPEMHUTEIBHOIO
yckopenus. Dopmyna a1t BBIMUCICHUS yCKOPEHMUS:
2
_w
WTR
®dopmya, CBSI3bIBAIOIIAS IEPUO U YACTOTY OOpaIEHUs:
V= !
T
Macca. ITnornocts BemecrBa. @opMyina s BBIYUCIECHUS INIOTHOCTH:
1.7 _m
V
1.8 Cuna — BextopHas ¢pusnyeckas BenuuuHa. ClokKeHne Cuil
1.9 SBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeIa U BEKTOPa CUJIBI,
JEHCTBYIOIIEH HA TEJIO
Bzaumoneiicteue tein. Tpernit 3akoH HproToHa:
1.11 - ~
Fy 1 =-Fi
TpeHne nmokos U TpeHHE CKOJIbKeHUA. PopMysa Ui BBIYUCICHUS MOZYJIS
1.12 CHJIBI TPEHHUSI CKOJIbKECHHUSL:
F_=u-N
p=—H
Hedopmarus tena. Ympyrue u Heynpyrue aedopmManuu. 3aKOH YIPYrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akOH BCEMUPHOI'O TATOTEHHUS:




my -1,
F=G-—L1 _2
R
Cuna TsKxecTd. Y CKOpEHHE CBOOOIHOTO MaJICHUS.
dopmyna Ay BEIUKCICHUS CHIIBI TSHKECTH BOJIM3M MOBEpXHOCTH 3emiu: F =
mg.
JBxenue nianeT Bokpyr Connua. [lepBast kocmMudeckast CKOpOCTb.

HesecomocTs 1 neperpysku

NMnynbe Tena — BEKTOpHAst (pu3nuecKas BEIMYMHA.

1.15 pP=mo
Nmnynsc cuctemsl Ten. MsMeHenne ummynbsca. FIMIynbc cuiibl
3aKOH COXpaHEHHUs UMITYyJIbCca JUUIS 3aMKHYTON CUCTEMBI TEII:
1.16 p=nyly +imy U, =const
PeakTuBHOE BUKEHME
Mexanuueckas padota. @opmyina 1715 BBIUMCIEHUS paOOTHI CHIIBL:
A=Fsoosa
117 Mexannueckass MOIHOCTD:
n=24
r
Kunernueckas u moreHuuaibHas sHeprus. opMya uist BBIYMCIEHUS
KUHETHYECKOI SJHepTrUu:
2
1.18 .
Teopema o kuHeTHUecKOH dHeprun. @opMyia Juisl BBIYUCICHUS
NOTEHIMAIBHOM 3HEPruu Tela, MOgHITOrO
Haj 3eMuéil:
E,=mgh
MexaHnyeckasi JHEpIusi:
E=E;.+E p
1.19 .
3aKOH COXpaHEHUs MexaHuuecKoil sHepruu. ®opmyna Uit 3aKoHa
COXpaHEHUS! MEXaHWYECKOM SHEPruu B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBpamieHne MexaHM4ECKOH S3HEPTUU NTPH HAJIMYUH CUJIBI TPEHUS.
1.20 [IpocThie MEXaHU3MBI. «30JI0TOE IPABUIIO» MEXaHUKH.




Peruar. Moment cuisl; M - Fl.

VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
[TonBmxHbIN 1 HemoABMXHBINA 0710ku. KIT/] mpocThix MexaHU3MOB,

n= Anonesnas

AS&IIH‘I A

[aBnenne TBEpAOro TeENA.

®opMya 1715 BBIYMCIICHUS 1aBJICHUs TBEPAOrO Tea:

_F
P= 5
1.21 JaBnenue raza. ATMocdepHoe JaBiIeHUE.
I'unpocraTueckoe naBaeHne BHYTPU KUIKOCTH.
dopmyna 151 BBIYUCIIEHUS 1aBJIEHUS BHYTPH JKHUJKOCTH:
P=pgi+D,
1.22 3akoH [lackansa. ['mapaBnuyeckuii mpece
3akoH Apxumena. @opmyna U1 ONPEAEICHUS BbITAJKUBAIONIEH CHJIBI,
JEICTBYIOIIEH Ha TEJIO, TOrPYKEHHOE B )KUJIKOCTh WJIU Ta3:
1.23 F_—"qx-:_ _peV
VYcnoBue nuaBanus Tena. [1naBanue cy10B 1 BO31yXOIUIaBaHHUE
Mexannyeckue KosiebaHus. AMIUIMTYJa, MEPUOJ U 4YacTOTa KOJEOAHMM.
194 dopmyiia, CBA3BIBAIOIIAS YACTOTY U MIEPHOJ] KOJICOAHHIA:
vl
T
195 MaremaTndeckuii M NpPYKUHHBIM MasTHUKU. [IpeBpaimenue sHepruum mnpu
' KOJIe0aTeTbHOM JIBUKCHUHT
1.26 3aryxaromue konedanus. BeinyxxaeHnuble kosnebanus. Pesonanc
Mexanunueckue BoJHbI. [IpogoibHbIE U TTONEpeUHble BOJIHBL. [[1HA BOIHBI U
1.27 CKOPOCTb pacipOCTPAHEHHUSI BOJIHBI:
A=v-T
198 3Byk. I'poMKOCTh 1 BbICOTa 3ByKa. OTpaskeHHE 3ByKOBOW BOJIHBI HAa TPaHULIE
' nByx cpen. UHdpa3Byk u ynbTpa3Byk
190 Ilpakmuyeckue pabomuol

H3Mmepenne cpenHel MIIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH




HOPYKUHBI; KOA(GGUIIMEHTAa TPEHUS CKOIBXKEHUS; paOOThI CHIIbI TPEHUSI, CHIIBI
YIPYroCTH; CPEAHEN CKOPOCTU IBHKEHHs OpycKa 110 HAKIOHHOMN MJIOCKOCTH;
YCKOpeHusi Opycka MpH ABM)KEHHHM IO HAKJIOHHOM IUIOCKOCTH; YacTOThI U
nepuofa KojeOaHWH MaTeMaTHYeCcKOro MasTHHKA; YacTOThl W Iepuoja
KOJIEOAHUM NPY)KMHHOTO MAasTHUKA; MOMEHTa CHJIbl, JIEHCTBYIOILETO Ha
pplyar; paboThl CHJBI YHOPYTOCTH IpH MOABEME TIpy3a C IOMOLIBIO
HEMOABMXHOT0 OJI0Ka; pabOoThl CHUJIBI YOPYTOCTH MpH MOABEME TIpy3a C
MIOMOIIIBIO MOABM)KHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHUIIBI OT 00BEMa MOrpyKEHHON
YacTH TeJa U OT IUJIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH
CHWJIBI OT MAacChl T€Na; CWIbl TPEHHS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO
JaBJIEHUS U OT pOJa IOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B
Hpy>XHHE, OT CTeNeHu JIedopMaluu MPYXKHUHbBI, YCKOPEHUs: Opycka OT yria
HAKJIOHA HaNpaBisIolled; mepuona (Y4acToThl) KojeOaHUM HUTIHOIO
MasiTHUKA OT JJIMHBI HUTHU; MEpUuojia KojJeOaHUl NpYyKUHHOTO MasiTHUKA OT
Macchl TIpy3a M IKECTKOCTU IMPYKHUHBI; MCCIEIOBAaHUE HE3aBUCHUMOCTH
nepuosia KoJieOaHMM HMUTSHOIO MasTHUKa OT Maccel rpysa. [IpoBepka

YCJIOBUSI pAaBHOBECHS pblyara

1.30

Qusuueckue s6N1eHUs 6 Npupode: TPUMEPHl JABIXKEHUS C pa3IMYHBIMU
CKOpPOCTSIMM B >KMBOM M HEXUBOW NPUPOJE, IEHCTBUE CHIIBI TPEHUS B
NpUpPO/IE U TEXHHUKE, MPHJIMBBI U OTIUBBI, JBM)KeHHE IaHeT CoJHEeuHOM
CUCTEMbI, PEAKTUBHOE JBHWKECHHE >KUBBIX OPraHU3MOB, DBbIYArM B TeEJE
YeJIOBEKa, BIMSHNAE aTMOC(EpHOro JaBJICHUs Ha )KUBOW OpraHU3M, IJIaBaHUE
pBIO, BOCHpUSTHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHHE, CeHCMHYECKHe

BOJIHBI, [YHaAMH, 3X0O

1.31

Texnuueckue ycmpoticmea: CIAJOMETp, JaTYUKU TOJOXKEHUS, PACCTOSHUS U
YCKOpEHHS, JAUHAMOMETp, MOAIIMITHUKH, DPAKETbl, pblUar, MOJBUXHBIA U
HEMOABMXHBIN OJOKH, HAKJIOHHAS TJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOLINECS COCY/ b, YCTPOMCTBO BOAONPOBO/A, THAPABINYECKUI Ipecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPILIHEBOM HAacoc, apeoMeTp, 3XOJOT,

UCIIOJIb30BaHUE YJIbTPa3ByKa B OBITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOpUU CTPOCHUS
BemiecTBa. Mojenu TBEPIOTo, KHUAKOTO M Ta3000pa3HOTO COCTOSHUUN

BemiectBa. Kpucranauueckue u amopgHbie Tena




I[BI/I)KGHI/IC JacTull BCEUICCTBA. CBi13p CKOPOCTH [BMKXCHHA YacCTUL C

22 TemrepaTypoil. bpoynoBckoe nBuxenue, muddysus
2.3 CmaunBaHue ¥ KalWJUIIPHBIE SIBJICHUS
24 TemioBoe pacilImpeHne U cxaTue
2.5 TennoBoe paBHOBecHe
26 Buytpennsis sneprus. PaGora u Temonepenauya Kak crocoObl M3MEHEHUs
' BHYTpPEHHEH SHEpruun
2.7 Busl Tennonepeaaun: TEMIONPOBOAHOCTh, KOHBEKIIMS, N3JTydEHUE
Harpesanune wu oxmaxnaenue tein. KommuecTBO TemIOThL. — YenbHas
28 TEIJIOEMKOCTD:
O=cm(t,—t,)
3aKOH COXpaHEHMs PHEPruu B TEMJIOBBIX MpoOLEeccax. YPaBHEHUE TEIJIOBOrO
2.9 Oananca:
O +0, +..=0
Hcnapenune u koHjeHcauusi. MI3MeHeHWe BHYTPEHHEH >HEpPruu B IPOLIECCE
2.10 ucnapeHuss U KoHaeHcauuu. Kumenuwe KuAKOCTH. YjesibHas TerjioTa
napooOpa3zoBanus: L = Q/m
2.11 BnaxxnocTs Bo3ayxa
[InaBnenne w Kpuctaiumsanus. V3mMeHeHHe BHYTPEHHEW OHHEPruu INpH
IUIaBJICHUH U KPUCTAJTN3alUU. Y IelbHasl TeNJoTa IJIaBJIeHUs:
212 0
o
213 BHyTpeHHss1 3Heprus cropaHusl TOIUIMBA. YIelbHas TEIJIOTa CropaHus
' torkBa: 4 = Q/m
2.14 [Ipunuuns! padote! TemnoBbix Asurareneit. KI1/1 temnoBoro nsuratess
Ilpaxkmuueckue pabomuol
WN3mepenne  ynenbHOM — TEIUIOEMKOCTM — METAJUIMYECKOTO  LIMJIMHJAPA;
KOJIMYECTBA TEIJIOThI, IOJIYYEHHOIO BOJOH KOMHATHOW TeMIepaTypbl
215 (uKCUpOBaHHON Macchl, B KOTOPYIO ONYIIEH Harperblii LUIMHID;

KOJIN4YCCTBA TCIJIOTBI, OTAAHHOI'0O HArpCTbiM HUJIMHAPOM, ITOCJIC OIlYyCKAaHHA
€ro B BOAY KOMHATHOM TEMIICPATYPHI; OTHOCHTEILHOM BJIAXKHOCTHU BO3yXa;
YHGHLHOﬁ TCIIJIOTHI I1J1aBJICHUA Jpaa. I/ICCJICIIOBaHI/Ie HU3MCHCHUA

TCMIICPATYPbI BOABI IIPU PA3JIMYHBIX YCIIOBUAX; SABJICHUA TemoooOMeHa npu




CMELIMBAaHNUHU XOJIOJHON U TOPSYEi BOJBI; IPOLIECcCa NCIIAPEHNUs

Quzuueckue  AGNEHUS 6 npupode: IIOBECPXHOCTHOC HaTsAXKCHUC )48

KalmUWJUIAPHBIC SBJICHUA B IPUPOAC, KPUCTAJILI B IPUPOAC, H3ITYUYCHHC

210 ConHua, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3OBaHHUE POCHI,
TyMaHa, UHesl, CHeTa
Texuuueckue  ycmpouicmea: — KalWUIAPHl, TMPUMEPbl  HCIOJIb30BaHUSA
917 KPUCTAJJIOB, JKUIKOCTHBIM TEPMOMETp, MaTYMK TEMIIEPaTyphl, TEPMOC,
' CHUCTEMa OTOIICHUSI JOMOB, TUTPOMETPHI, TICHXPOMETpP, NapoBas TypOuHA,
JIBUTATENIb BHYTPEHHETO0 CrOpaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onextpuzanus Teil. J[Ba BUJa JIEKTPUUECKUX 3aps10B
3.2 B3aumogneiictBue 3apsxeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMs JIEKTPUYECKOr 0 3apsia
34 Onektpuyeckoe nose. Hanpsx€HHOCTh 3nexTpuueckoro mnois. [lpuHuun
' CYNEePHO3ULINH JICKTPUIECKHUX MM0JIeH (Ha KaYeCTBEHHOM yPOBHE)
35 Hocutenu snexkrpudeckux 3apsaoB. JlelCTBUE 3JIEKTPUUECKOTO IOJIsI Ha
' anekTpuueckue 3apsaasl. [IpoBOIHUKY U TUAIIEKTPUKH
[TocTosiHHBIN AneKkTpuueckuil TOK. JlelcTBuA snekTpudeckoro Toka. Cuna
3.6 tToka. Hanpspokenue.
I=g/t,U=A/
3.7 DNEeKTPUYECKOE COMPOTHUBIIEHUE. Y IETbHOE 3JIEKTPHUECKOE COMTPOTHUBRIICHUE:
' R =pl/S
3.8 3akon Oma Jiis yuacTka asexkrpuueckoit mernu: | = U/R
[TocnenoBarenbHOE COEMHEHNE TPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 [TapannenbHOE coeqMHEHNE TPOBOJHUKOB PABHOI'O COIPOTUBIICHHUS:
U=U:I=I+1: R:%.
CMmelaHHble COEIMHEHUS POBOIHUKOB
PaboTa u MmomtHOCTH 351ekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3.11 3akoH J>xoyns — Jlenua:




O=I"-R-t

OnbIT Opcrena. MaraHuTHoe Mojie OpsIMOro MPOBOJHUKA € TOKOM. JIuHUM

3.12 .
MarHUTHOW WHIYKIIUU

313 MaruuTHOE TMOJ€ MOCTOSIHHOrO MarHuTa. B3anmoneicTBHE MOCTOSHHBIX

' MarHuTOB

3.14 JleficTBME MarHMUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM

3.15 OnsiTel @apanes. SABneHue snekTpomMarHuTHod nHAYKIMK. [IpaBuio Jlenna
Ilpakmuueckue pabomot
W3mepeHne 21eKTpUUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUECKOI0 TOKA; pabOThI 3JIEKTPUYECKOT O TOKA.
HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucropbl, JaMIlOuKa), OT HaNpsDKEHHS Ha KOHLAX IPOBOJHMKA;

3.16 3aBUCHUMOCTH COMPOTHBJICHHUS OT [JHMHBI MPOBOJHUKA, IJIOMIATU €ro
MOIMEPEYHOr0 CEYEHUS U YASIbHOTO COMPOTHBIICHHUS.
[IpoBepka  mpaBuima  Aus 3JEKTPUYECKOTrO HampsOKEHUs  1pU
[IOCJIEIOBATEIbHOM ~ COCMHEHUM MPOBOJHMKOB; MpaBujia s  CUJIbI
EKTPUYECKOr0 TOKAa IpH MNapauleIbHOM COEAMHEHUHM IPOBOIHHKOB
(pe3ucTopshl U TaMIIOUKa)
Qusuueckue sA61eHUss 6 npupode. SIEKTPUUECKUE SIBIEHUS B aTMmocdepe,

3.17 JJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TIIOJ€ 3eMJH, JApeid
IOJIFOCOB, POJIb MATHUTHOTO MOJISL JJIs1 ’KU3HU Ha 3eMJle, OJIIPHOE CUSTHUE
Texuuueckue ycmpoticmea.: 3NEKTPOCKOI, aMIIepMeETp, BOJIbTMETP, PEoCTar,
CUETUMK DJIEKTPUYECKONW HSHEPruu, 3JIEKTPOOCBETUTENIbHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (mpumepsr), JNEKTPUYECKUE
IPEAOXPAHUTEH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIATENb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHble BOJIHbI. [lkana 31eKTpoMarHuTHBIX BOJIH

3.20 JlyaeBas mojens cBeta. [IpsMonuHeliHoe pacnpocTpaHeHHE CBETa

3.21 3akoH oTpaxkeHus cBera. [lnockoe 3epkano

3.22 [Ipenomiienne cBeta. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus ceta

3.24 JIunza. Xon nyueid B muH3e. DOKyCcHOE paccTosiHUE JIMH3bI. OnTHYecKas cujia

muna3el; D = 1/F




3.25

I'na3 xak ontuueckas cucrema. Ontudyeckue npudopsl

Ipakxmuueckue pabomoi
W3mepeHne onTUYECKOW CHIIbI cOOMparoliell JMH3bL, (OKYCHOIO pacCTOSHUS
cobuparomelt JMH3Bl (IO CBOMCTBY paBEHCTBA pa3MEpoB IpeaMera U

n300paXKeHUs, KOorja IMpeiMeT pacloyoKeH B ABOMHOM (oKyce), Mmoka3aTels

3.26 | mpenoMIIeHHSI CTEKIIa.
HccnenoBanue cBOWCTBAa N300 paKEHUS, TOTYYEHHOTO C TIOMOIIBIO COOMpa FOIIeH
JWH3BL, W3MEHEHUs (OKYCHOrO pacCCTOSHUS JBYX CIIOKCHHBIX  JIUH3;
3aBHCHUMOCTH yTJjIa IPEJIOMIICHUSI CBETOBOTO JIy4a OT yIyla MaJCHUS Ha TPaHUIIC
«BO3IyX — CTEKJIO»
397 Qusuueckue sereHus 6 npupoode: 3atMmeHuss ConHina u JIyHbI, LBeTa Ted,
' onTHYECKHE ABJIEHUS B aTMOc(hepe (1BeT Heba, pedpakims, paayra, MUPax)
328 Texnuueckue ycmpoiicmea: OYKH, TIEPHCKON, (oToanmapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBGIE SABJIEHUA
41 PagunoaktuBHOCTh. Anb(a-, O6era-, raMma-u3nydeHus. Peakuuu ambda-u Oera-
" | pacmana
4.2 | Onsrtel Pezepdopaa mo paccesHuto anbda-uactuil. [InmanerapHas moaens aToma
4.3 | CocraB aToMHOTO sifipa. 30TOMBI
4.4 | Tlepnop nonypacrajga aTOMHBIX SA€p
4.5 | SAnepHble peakiuy. 3aKOHBI COXpaHEHUS 3apsiIOBOr0 U MacCOBOI'O YHCE
Qu3suyeckue A6IeHUs 6 Npupode: E€CTECTBEHHBIM paJMOAKTUBHBIA  (OH,
4.6 | KOCMUYECKHE Y49, pPaJUOAKTHBHOE W3JIyUCHHUE MPHUPOJHBIX MHHEPAJIOB,
JEHCTBHE PaIMOAKTUBHBIX U3ITydEHUI Ha OpPraHu3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAWBUIYAIBHBIA TO3UMETpP, KaMepa

BI/IJ'IIJCOHa, AACpHAas SHEPIr €THKA
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