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MOACHUTEJBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHMs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM IMPOTrpaMMBbl, NPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (henepanpHOi pabodeil mporpaMmbl BOCOIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

CopepxaHnue mnporpamMmbl 10 (PU3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS M OpPraHU3alUI0 H3yYeHUs
¢u3uKN Ha JAESITETbHOCTHOM OCHOBe. B mporpamme mo Qu3uke y4HTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanusanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00Yy4YeHHUsI, a TAKXKE
MEXIPEAMETHBIE CBSA3M E€CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Tporpamma mo (usmke ycTaHaBIMBaeT paclpezesieHne yueOHOro MaTepuana
1o rogam oOydeHus (IO KjaccaM), mpejjaraeT NpUuMEPHYIO MOCIeA0BaTEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUSA MPEIMETHOIO COAECpPNKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIXCs.

[Iporpamma mo Qu3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

®u3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM /JI1 €CTECTBEHHOHAYYHBIX YU4EOHBIX
IPEIMETOB, TMOCKOJIbKY (PHU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHoJIoTHeH, acTpoHOMHUEH H (U3UYSCKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYyHYI0 KapTUHYy MHDA,
IpPEeNIoCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHsS HAydYHOro METoJa
MO3HAHMS, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 33724 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TIpeArojiaraeT OBJaJCHUE
CIICYIOIMMH KOMIIETEHTHOCTSMH, XapaKTEPHU3YIOIIUMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAYYHO OOBSCHSTSH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJb30BaTh  HAyUHbIE
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

lenn wu3ydeHus (PU3MKM Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs
onpeneneHsl B Konuenmuu npenopaBaHust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzauusix Poccuiickoit ®Denepauuu, peanu3yroIUX
OCHOBHBIE 0011€00pa3oBaTeibHbIE MPOTPAaMMbl, YTBEPKIEHHOW pelIeHUEM



Komnernn Munucrepcrsa npocsenienns Poccuiickoit @eaepannu (MpoToKoI ot 3
nexadps 2019 r. Ne [1K4BH).

Heau usyyenust pu3uku:

e IPHOOPETEHNE HHTEpPEcCa W CTpEeMJICHHS OOydYalomUXCsl K HaydHOMY
U3YYCHHUIO TPUPOJBI, Ppa3BUTHE MX HWHTEUIEKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

 popMHupOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yYCHHUS OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e popMHupoBaHUE NPEACTaBICHUNH O poiU (PUUMKUA JUIsL Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

epa3BUTHE  TMpPEACTAaBICHUM O  BO3MOXHBIX  chepax  Oyaymen
npo(eCCUOHANIBHON  J1€ATEIbHOCTH, CBSI3aHHOM C (DU3HMKOW, MOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmkeHne 3TUX IIesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CISAYIONIUX 3a1aY:

e [IPUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEeIIOBBIX, JJIEKTPUUYECKUX, MAaTHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IPUOOpPETEHNE YMEHUN OMHCHIBATH U OOBSICHATH (PU3UUECKUE SIBJICHUS C
UCTIOJIb30BaHUEM TIOJYUCHHBIX 3HAHHIA;

¢OCBOCHME METOJIOB pEUIeHMs] MPOCTEHIIMX pacy€THbIX 3a1ad ¢
UCMOJIb30BaHUEM (puznueckux MoOJIeNEH, TBOPYECKHUX U
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHUU HAONIOATh MPUPOJHBIC SBICHUS U BBIMOJHATH OIBITHI,
n1abopaTtopHble pabOTHl M SKCIEPUMEHTAIBHBIE HCCIIEOBAHNUS C UCIIOJIb30BAHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE TMPUEMOB pabOThl ¢ HWHpOpMANHUEH (U3HMUECKOTO CONCpKAHUS,
BKIItoUass WHGOPMAIMI0O O COBPEMEHHBIX JOCTI)KCHUAX (QU3NKH, aHalu3 |
KPUTHYECKOE OlIeHWBaHWE NHPOPMAITIH;

* 3HAKOMCTBO CO cpepaMu NMPOPeCCHOHATBHON 1eATEeIbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha JIOCTHXKEHHUSAX
(bU3MYEeCKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETro
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIenio).

[Iporpammoii onpenesneH nepeyeHs JadopaTOPHBIX padOT U OMBITOB € yUETOM
UHIMBUIYAIBHBIX OCOOCHHOCTEH OO0YyYaromuxcs, CHHCKa SKCIEPUMEHTAIbHBIX
3aJlaHul, TpellaraéMblX B paMKaX OCHOBHOI'O TOCYJAapCTBEHHOTO 3K3aMEHa I10
buzuke.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pasznen 1. ®u3nka u eé pojib B IO3HAHUM OKPY KAKOLIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. OHU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@uznueckre BeIUYHMHBL. M3MmepeHne (Pu3nYecKuX BeNIHYMH. DPU3HUECKUE
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3Y4aloT TMPUPOJY.
EcTecTBeHHOHAYUYHBIN METOJl TO3HAHWA: HAOJIOJEHUE, MOCTaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jemoncmpauuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®usndeckue MpuOOPHI U MPOIEaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (ppOBBIM TPHUOOPOM.
Jlabopamopnsie padbomot u onvimol.
1. OmnpexeneHue LEHBI JEICHUS Kbl U3MEPUTEILHOTO prUdopa.
2. M3mepenue 00bEMa KUJIKOCTH U TBEPOTO Tea.
3. M3Mmepenue temreparypsl MpU NOMOLIM >KUAKOCTHOTO TEPMOMETpa H
JNaT4YhKa TEMIEPaTyphl.

4. IlpoBeneHne ucciaenoBaHUs MO NMPOBEPKE TUITOTE3BI: AAIBHOCTH IMOJETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OO0JIbIlle BHICOTA
IIyCKa.

Paznen 2. [lepBoHayaibHbIE CBEJIEHUS O CTPOEHUH BellecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>kenre dacTul BemiecTBa. CBsI3b CKOPOCTH JABUYKEHUSI YaCTHUI[ C
temnepaTypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMoCBA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSAX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JBUXKEHUSI.

2. Habmonenue nuddysum.



3. HaGmiomenue  siBmeHuid,  OOBACHSIIONIUXCS  MPUTSHKCHUEM WU
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1. OueHka JuamMerpa aroMa METOJOM pSAOB (C  HMCIOJIb30BAHHEM

dboTorpaduii).

2. OmbITHI IO HAOTIOJEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.

Paznen 3. /IBH:keHHe ¥ B3aUMO/IelicTBHE TeJl.

MexaHnueckoe JBH)XEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHMH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SBneHne unHepuMM. 3aKOH HMHEPUUHU. B3auMoOAENCTBHE TeNl KAaK IPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUILIC
o0BbEMa BelleCTBa.

Cunta Kak xapakTepucThka B3auMozeincTBus Ten. Cuiia ynpyroctd M 3aKoH
['yka. 3MepeHue CUIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS M CHIIA
TskecTd. CHila TSKECTH Ha Ipyrux Iuianerax. Bec tema. HesecomocTs. Crnoxkenune
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomasa cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOS. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. HabmroneHue MexaHU4eCcKoro JIBHXKEHUS Tela.

2. M3mepeHune CKOpoCTH MPAMOIMHENHOTO JBUKEHHS.

3. HaOmronenue siBeHUs: HHEPIUU.

4. HabmroeHre n3MEHEeHHsI CKOPOCTH MTPH B3aUMOJICHCTBUU TEII.

5. CpaBHeHUE Macc N0 B3aUMOJICUCTBUIO TEJ.

6. CnoxxeHue cuj, HapaBJIEHHBIX 10 OJHOU ITPSAMOM.

Jlabopamopnuie pabomot u onvimel.

1. OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

2. OmbITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (nedopmarun)

MPY>KUHBI OT IPUIIOKEHHOU CHJIBI.
3. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznen 4. J/laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hanenune. CriocoObl yMEHBIIICHUST M YBETTUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUsl raza or oOb&Mma, TemrepaTypol. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTIMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue
MaIuHbl. 3aBUCUMOCTh JABICHUS J>KHIKOCTH OT TIyOwHbl. [ umapocraTudyeckuid
napagokc. Coobmatomuecs: cocyasl. ['uapaBinueckne MEXaHU3MBbl.



Atmocdepa 3emnn u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3qylmHOW oOosouku 3emuu. Oneit Toppuuermnu. M3mepenue armocepHOro
JaBJIEHUS. 3aBUCUMOCTbh aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHNs aTMOC(PEPHOTO TABICHMUS.

JleificTBHE KUAKOCTU U Ta3a Ha NOTpyXEHHOE B HUX TeJlO. BriTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS ra3a OT TEMIIEPATyphI.

[lepenaya naBiaeHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

I'mapaBnrueckunii mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JABICHUSI.

3aBUCHMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMa MOTPYXKEHHONW YacTU

TeJa U TUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITANIKUBAIOUIEH CUIIBI BECY BBITECHEHHOM YKHUIKOCTH.

8. YcioBue IUIaBaHMs TEN: MJIaBaHUE WK TIOTPYKEHHUE TE B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEH Tela U KUIAKOCTH.

o v ks wnN e
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Jlabopamopnsie padbomot u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOTrpyKEHHOMU B
AKUJKOCTb YaCTH TeJa.

2. OmnpeneiieHWEe  BBITAIKUBAIOWICH CHIbI, JCHCTBYIOIIEH HaA  TeEJo,
MTOTPYXEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL, IEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MaccChl Teja.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHWBAIOIIEH  CHUJIBL,
NEUCTBYIOIIICH Ha TEJO B JKUJIKOCTH, OT O0BEMA TMOrPYKEHHOM B
KUJKOCTh YAaCTH TEJIA U OT IJIOTHOCTH JKUIAKOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrUsi.

Mexanuueckast padota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. lIpumeHeHue mnpaBuiia paBHOBECHUS pbluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass »Heprusa. KuHeTHueckas M IOTEHUUAJIbHAs JHEPIrUs.
[IpeBpalieHrie 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimel.



1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBIXKEHHUU Tella
10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue yciioBHM paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaK1OHHON INTIOCKOCTH.
4. H3ydeHue 3aKk0OHA COXPAHEHUS MEXaHUYECKON SHEPTUU.
8 KJIACC

Pa3nen 6. TenioBble IBJICHNS.

OCHOBHBIE TIOJOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopenu TBEPAOro, >XKUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucrannnueckue u amopgusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTENH U
TBEPABIX TEJI HAa OCHOBE IOJIOXKEHUN MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU.
CMmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HW3MEHEHHs BHYTPEHHEH HHEPruu:
TeIonepeaaya 17§ COBEpLICHUE paboTHI. Bunpr TEIUIONEpEaaUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo Temnotel. YenbHas TEMIOEMKOCTh BeIleCTBa. TemnooOMeH M
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlnaBiaenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JIABJICHUS.

BrnaxxHocTh Bo3myXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIIOTa CTOPAHHUS.

[Ipunuuner pabotel TeruioBbix aAurareneid KIIJ[ termmoBoro aBurarens.
TernnoBble IBUTATENN U 3aIIUTa OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHHMS U MPEBPALLCHHS SHEPTUH B TEIIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaOmioneHne 6poyHOBCKOTO JIBUKECHHUS.

2. HaGmonenue nuddysumn.

3. HaOmronenue siBneHui cMaunBaHUs U KaWJUISIPHBIX SIBICHUM.

4. HabmroneHue TermioBoro paciupeHus Tell.

5. V3MeHeHue naBieHMs raza npu U3MEHEHUM 00bEMa M HArpeBaHUU WM
OXJIQXKICHHH.

IIpaBuna n3mepeHus TEMIIEPaTyphl.
Bune! Tenonepenayn.
8. OxJtaxaeHue Ipu COBEPIICHUN PaOOTHI.

o



9. HarpeBanue npu coBepiieHnu pabOThl BHEITHUMH CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEHN pa3IMYHBIX BELIECTB.

11. HabGnrogeHne KUmeHws..

12. HaGnroieHue nmocTostHCTBA TEMIEPATyphl MPU TUIABJICHUU.

13. Mozenu TenIoBbIX ABUTATENEH.

Jlabopamopnwie pabomot u onvimel.

1. OnbITel IO HAOMIOAEHHUIO TEIMJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U

TBEPABIX TEII.
Omnpenenenue AaBieHUs BO3AyXa B OasIoHE IIIpHIIa.

3. OmnsIThl, IEMOHCTPUPYIOLIME 3aBUCHMOCTH IABJIECHUS BO3JyXa OT €ro

00BbEMa 1 HArPEBAHUS WIIH OXJIAXKICHHUS.

4. IlpoBepka runote3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTU

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
5. HabOmionenne wu3MeHEHMs BHYTPEHHEH »SHEpruM Tejaa B pe3yJibTare
TEIUIONEPeIauu U pabOThl BHEIIHUX CHJI.

6. MccnenoBanue sBiIeHUS TEIJIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM U

ropsiueu BOJBI.

7. OnpeneneHre  KOJMYECTBA  TEIUIOTBHI, IMOJYYEHHOTO  BOJOM  IpHU

TEIUI000OMEHE C HarpeThIM METAJUIMYECKUM IIMIIUHIPOM.

8. OmnpeneneHue yieapHON TEINIOEMKOCTH BEILIECTBA.

9. OmnpexneneHue OTHOCUTEIBHON BIAXKHOCTH BO3AyXa.

10. OnpenenieHne yAeNIbHOM TEIUIOTHI ILIABJICHUS JIbJIA.

Pa3nen 7. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnexkTpu3aums Tenl. J[Ba pona dIEKTpUYECKUX 3apsioB. Bzaummopeincteue
3apsoKeHHbIX  Ted. 3akoH Kynona (3aBHCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYMHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH ).

Onektpuueckoe mnoje. Hanpspk€HHOCTH anekTpudeckoro mnoiid. IIpuHnmm
CYIEPIIO3ULIUU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snekTpuuecknx 3apsiioB. DJEMEHTAPHBIA DJIEKTPUYECKUANA 3apsiil.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIIEKTPUYECKOrO 3apsija.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUUECKOE  HAMPSHKEHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnemoBatenbHOE M mapajlIeNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.



Pabota W MOIIHOCTh 3JIEKTPUYECKOro Toka. 3akoH Jxoyns—Jlenna.
DNEeKTPUYECKUE LIEMU U MOTPEOUTENU IEKTpUYECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locrosiHHBIE ~ MarHuThl.  B3auMoOAEHCTBHE  TMOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM U €r0 3HAUYCHUE JJIS KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe TMoJie  dJIEKTpudyeckoro Toka. [lpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCmonp30BaHME 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omnbitel @apanes. SABneHne 3MeKTpoOMarHuTHOW UHAYKIuU. [IpaBumno Jlenna.
DIeKTpOoreHepaTop. CrniocoOb1 MTOJTy4YECHUS AIEKTPUUECKOU DHEPIUMU.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpauuu.

DJeKTpU3alus Tel.
JIBa pona 3JeKTpUIECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSIAKECHHBIX TEI.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI MHITYKLIHS.
3aKOH COXpPaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOBOHUKY U AUBIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TTOJIS.
M cTouHMKM NOCTOSTHHOTO TOKA.
JIeCTBHS 3IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUJIKOCTH.
. I'a30BbIM pa3ps.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHune 3eKTpUYECKOTO HAPSKEHNS BOJIbTMETPOM.
. Peocrar n Mmarazu cOnpOTHUBIICHUH.
. BzaumoiericTBrE MOCTOSTHHBIX MarHUTOB.
. MozenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJFOCOB MAarHUTA.
. MonenupoBaHUe MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
. OneIT DOpcrena.
. MarnuTHoOE€ 1oJje TOKa. DJIEKTPOMAarHur.
. JleicTBHE MarHUTHOTO TI0JI HA TPOBOJIHUK C TOKOM.
. DNIEKTPOABUTATEND IOCTOSHHOTO TOKA.
. UccnenoBanue siBneHUs 31€KTPOMAarHUTHOM UHAYKIUU.
. OnbiTel @apanes.
. 3aBUCHUMOCTh HamNpaBJICHUS HWHIYKIHUOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBCHUS.
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Jlabopamopuusie padbomol u onvimot.

1.
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10.
11.

12.
13.
14.

15.
16.

17.
18.
19.

OnpITBI TO HAOMIOACHUIO JJICKTPU3AIMM T HMHIAYKIHCH W TIPH
COIPUKOCHOBCHHH.

HccrnenoBanue AEWCTBUS JJCKTPUYECKOTO TIOJsl HA TPOBOJAHUKH U
TVJICKTPUKH.

COopka u IpoBepKa padOTHI JIEKTPUIECKOH METH MTOCTOSTHHOTO TOKA.
M3mepenue u peryIupoBaHue CHIIbI TOKA.

W3mepenue u peryaupoBaHre HapsHKCHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, UAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHPYIOIIIHE 3aBHCHMOCTH IIEKTPUIECKOTO
COINPOTHBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJHA IOMEPEUHOTO
CCUCHUS U MaTepHuaa.

[IpoBepka mpaBuiIa CIOKCHHS HANpPsHKEHUH TIPH TIOCIEI0BATEIHHOM
COCITUHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwiIa UIsl CHJIBI TOKAa MPH TapaUIeTbHOM COCJIMHEHUU
PE3UCTOPOB.

OnpenencHue pabOTHI ICKTPUIESCKOTO TOKA, HAYIIECTO Yepe3 PE3UCTOP.
OmnpejeneHre MOIIHOCTH — JJCKTPUYECKOTO TOKAa, BBIACIIAEMOM HA
pE3UCTOpE.

Onpenenenue KII/[ narpeBarersi.

HccnemoBaHre MarHUTHOTO B3aUMO/ICHCTBUS IOCTOSTHHBIX MarHUTOB.
M3ydeHne MarHMTHOTO  IOJIT  TOCTOSIHHBIX ~ MarHMTOB TIPH  HMX
00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanue qeiCTBUS AJICKTPHUSCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIONIUE 3aBUCHMOCTh CHJIBI  B3aWMOJICHUCTBUS
KAaTyIIKKM C TOKOM M MarHuTa OT CHJIbI TOKA W HANpaBJICHHUS TOKa B
KaTYIIKE.

W3ydenne aeiicTBUS MarHUTHOTO ITOJISI HA IIPOBOIHUK C TOKOM.
KoHcTpyupoBanue u u3ydeHue padoThl JJICKTPOABUTaTEIs.

OneITEI TO HWCCIICIOBAHUIO SIBJIICHUS DJICKTPOMArHUTHOW WHIYKITHH:
HCCIICIOBAaHNEC W3MCHEHWI 3HAYCHHUS W HANPABICHHS WHIYKIIMOHHOTO
TOKA.

9 KJIACC
Pa3nen 8. Mexannyeckue siBJIeHHUS.



Mexanuyeckoe pABuwxkeHue. MarepuanbHas Touyka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NpPSAMOJIMHEWHOE
nBr>keHue. HepaBHOMEpHOE NpsAMONMHENHOE NBUkKeHUE. CpelHsss 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiivHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE nBIKEeHHE MO OKpyx)HOCTU. Ileproa u yactora oOpamieHuUs.
JIuneiiHas u yriioBast ckopocTH. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.

IlepBsiii 3axk0oH HproroHa. Bropoy 3akon Herotona. Tpernit 3akoH HeroToHa.
[IpyHIMT CYTIEPITO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIbXKECHUS, CUla
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSOKECTH M 3aKOH BCEMUPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOJHOTO
nafgeHus. Jlwxenue rua”er Bokpyr ComnHpa. IlepBas kocMuueckass CKOPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. Mmynbe CHitbl. 3aKOH COXPaHEHUs
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CMJI TSXKECTH, YNPYTOCTH,
TpeHusi. CBsA3b 3HEpruu u padoTsl. [loTeHnanbHas sHeprus Telna, NOJHATOr0 Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas dHeprus cKaTtou npyxuHel. Knnernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMUeCKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ

OTCYETA.

2. CpaBHEHHME MNyTE€Hd M TPACKTOPUN IBHXKEHHUS OOHOTO M TOTO XK€ Teja
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH ¥ YCKOPEHUS NPSIMOIIMHENHOTO JBAKEHUS.
HccnenoBanne npru3HakoB paBHOYCKOPEHHOTO IBUYKECHHS.

HaGnronenue nBrkeHHs Tea Mo OKPYKHOCTH.

Habnronenne MmexaHu4eCKuX SBJICHUH, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenmexka» 1pu e€ pPaBHOMEPHOM U  YCKOPEHHOM  JBWKEHUU
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OTHOCHUTENbHO KabuHeTa QU3HKH.

7. 3aBHCHMOCTb YCKOPEHHs Te€la OT MAacChl Tela U JEUCTBYIOIIEH Ha HETO
CHJIBI.

8. Halmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TE.
N3menenue Beca Tenia npu yCKOPEHHOM JBUKEHUM.



10. [Iepenaua umIryapca npu B3aMMOAECHCTBUH TEIL.

11. [IpeoOpazoBaHust SHEPTUU TTPU B3aUMOJACHCTBUY TEI.

12. CoxpaHeHHe UMITYJIbCa [IPU HEYIIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMITyJIbca MPpU a0COMIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmioeHne peakTHBHOTO ABMKEHUSL.

15. CoxpaHeHHe MEXaHUYECKON 3HEPIUH ITPU CBOOOHOM NaACHHH.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPIUU IPU IBHKEHHUH TEJa MO IEHCTBUEM
MPY>KUHBL.

Jlabopamopnwie pabomot u onvimel.

1. OmnpeneneHue cpeiaHEd CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHUS
IapYKa M0 HAKJIIOHHOM IIOCKOCTH.

2. OmpezneneHre YCKOpEHHUs Tejla MPU PaBHOYCKOPEHHOM JBMKEHUU IIO
HaKJIOHHOW INIOCKOCTH.

3. HccinenoBanue 3aBHCHUMOCTH IIyTH OT BPEMEHHU NPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HauaJbHONU CKOPOCTH.

4. IlpoBepka THMOTE3bl: €CIAM NPU PaBHOYCKOPEHHOM JIBHXKEHUHU 0e€3
HayaJbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

5. HMccinenoBaHue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHSI OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

6. Onpexnenenue kodhPuimeHTa TPEHUS CKOIBKCHUSI.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

8. Omnpenenenne pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JABMKEHUM Tela
110 TOPU30HTAJIBHON OBEPXHOCTH.

9. HM3ydeHue 3aKOHA COXPAHEHUS PHEPTHUM.

Pa3nen 9. Mexanuuyeckue Koje0aHUA U BOJTHBI.

KonebarenbHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPHUO/I,
4acToTa, aMIUIMTYy1a. MareMaTuyeckuil U NpyKUHHBIM MasTHUKH. [IpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaromue — konebanus.  BpiHyxnaeHHole — koneOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJE, CECMUYECKUE BOJIHBI.

3Byk. ['pomKkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3ByKka. MHbpa3Byk u
YIIbTPa3BYK.

Jlemoncmpayuu.



1. HaOmromenuwe xoieOaHM TeJI MO NEWCTBUEM CHIIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPYXKHUHE.

HabGumoienue BBIHYKIEHHBIX KOJIEOaHUN 1 pe30HaHca.
PacnipocTpaneHnne npoioibHbIX U IONEPEYHBIX BOJIH (Ha MOJETH).
Habito1eHne 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHM PE30HAHC.
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Jlabopamopnsie padbomot u onvimol.
1. OmpeneneHue 4YacTOoThl M MepHoja KoyeOaHUM  MaTeMaTH4eCKOro
MasITHUKA.

2. OmnpenesieHUE YacTOThI U TTeproa KoieOaHui MpyKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEPUO/Ia KOJICOaHUH MOIBEIIEHHOTO K HUTH

rpy3a OT JIJTMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOIa KOJICOaHUM NIPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBUCHUMOCTU TEpHOJa KoJieOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUME  3aBUCHUMOCTh  IepHojJia  KoJjieOaHUi
NPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTU MPYKUHBI.

Pa3nen 10. DjiekTpoMarHuTHOE 1M0JIe U 3JI€KTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJIe.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AJIEKTpOMArHuTHoIX BOJH. Illkanma »jekTpoMarHUTHBIX BOJH. Hcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIJIEKTpOMAarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBa
CBETa.

Jlemoncmpayuu.

1. CBolicTBa 2JEKTPOMATrHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHMIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIE ABJICHHUS.

JlyueBas MOJIENIb CBeETAa. Hctounuku CBeETa. [IpssmonuHEriHOE
pacnpoctpanenue cBera. 3atmeHus Connua u JIlynsl. Otpaxkenue ceta. [lmockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeTta. [lomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcmonp30BaHME TOJHONO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.



Jlmaza. Xom mydeit B gnmH3e. OnTuyeckas cucrema ¢oToanmapara,
MHUKpOCKONa M Tejieckona. [7na3 kak omnrudeckas cucrema. biM3opykocTe H
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Onbitel Hbtorona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus ceera.

Jlemoncmpayuu.

[IpssmMonrHEHOE pacCIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHUl B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue caera.

OnTtuyeckui CBETOBO/I.

Xox myueit B coOuparoiei JIMH3e.

Xo0J1 1yden B pacCeUBaKOLIECH JINH3E.

[Toyyenue nzo0paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuniun nevictBus oroanmnapara, MUKpPOCKOIA U TEIECKOIIA.

10. Moxenp r1a3a.

11. Paznoxenue 06e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnsie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yria OTPA)KEHUSI CBETOBOTO Jiyya OT yria
MaJIeHUsI.
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2. M3ydeHue XxapakTepUCTUK N300paxKeHUs IPeIMETa B IJIOCKOM 3epKaie.
3. HccnenoBaHne 3aBUCUMOCTH yTJila IPEJIOMIICHHUS] CBETOBOTO JIyda OT yIJia
NaJICHUs Ha TPAHUILIE «BO3LYyX—CTEKIIO».
4. TlomyueHue N300paKeHUI C TTOMOIIBIO COOUPAIOIIEH JIMH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYECKOM CHIIBI COOMparoiei
JIMH3BI.
6. OMbITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CHIEKTP.
OnbITEl IO BOCHPUSITHIO IIBETA MPEAMETOB MPU MX HAOIIOJCHUM Yepe3
IIBETOBbIE (DUIIHTPHI.
Pasznea 12. KBaHTOBEIC SIBJICHUS.
Omnwitel Pesepdopna u mmanerapnas mojens atoma. Mogens atoma bopa.
Hcnyckanue u nornouieHue ceeta aroMoM. KBautel. JIuneivyaTbie COEKTPBHI.
PannoaktuBHOCTh. Alnbda, 6eTa- u ramMmma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxkimonnas wmopens aromuoro szapa. HWsoromsl. PaauoaxtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.
SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO MU MAacCOBOTO YHCEIL.
OHeprusi CBA3M aTOMHBIX saep. CBA3b Maccel U 3Hepruu. Peakuun cuHTe3a U
nenenus saep. Mcrounnku 3neprun ConHLa U 3BE3 .



SAnepnas sHepreruka. [[edcTBUSA paJTMOAKTUBHBIX WM3Jy4YEHUN HA JKUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CnexTpsl U3ITy4EHHUS U TOTJIOLICHHS.

2. CHexTpsl pa3jInyHbIX ra3o0B.

3. CnekTtp BOAOpOAA.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3ITy4YEHUH.

6. Perucrtpanus nsinydeHus IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaOnrogeHue CIIOMHbBIX U JIMHEWHYAThIX CHEKTPOB U3JIy4YEHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

nyTH (1o ¢poTorpadpusam).

3. W3mepenue pannoakTUBHOro (hoHa.

IHoBTOpHUTEIbHO-00001IAKOIMH MOAYIb.

[ToBTOpUTENBHO-00001IAIOIINK MOYJIb MIPEAHA3HAUEH AJII CUCTEMAaTH3ALUU
u  0000IIeHUsT MPEIMETHOTO  COACpXKaHUS M ONbITa  JEATEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TAaKkKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipu u3yyeHUn AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, (Hopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBaHUS
SBICHUN TPUPOAbI M TEXHHUKHU, OBJIAJICHUE YMEHUSIMH OOBICHATH (PU3HUECKUE
SBJICHHS, TPUMEHSS TOJyYCHHbIE 3HAHWSA, pellaTh 3aJadyd, B TOM 4YHUCJIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyuHLMIIHATBHO NEATEIBHOCTHBIN XapaKTep JAHHOIO pas3jelia peaau3yeTcs
3a cu€r TOro, 4yrto OOydalolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
Ipesiaraercs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
(bu3nyeckue BIEHUS B OKPYKaIOIIeH NMPUpPo/ie U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YHUCII€ 711 IPOBEPKU TMITOTE3 U NOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIe OCHOBBI HamOOJee BaKHBIX JOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, MPAKTHUYECKOTO HUCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHECHHS BCEX U3BECTHBIX BUJIOB
DHEPTHUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3uku Ha ypoBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUsI HAIIPaBJICHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs

y oOyuaromerocsi 0yayT cpopMUpoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTu:

1) naTpHOTHYECKOr0 BOCIIMTAHUSI:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nUecKol HayKH;

- IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB,

2) rpa:kIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- FOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYKJIE€HUHU OOIIECTBEHHO 3HAYMMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHLHIIOB B JESITEIBHOCTU
Y4EHOT0;

3) 3CTeTHYECKOr0 BOCITUTAHUSI:

- BOCIIPHUSITHE CTETUYECKUX KAuyeCTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT' 0 TIO3HAHMSI:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HayKM Kak MOIIHOIO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAKHEHMIIEN COCTABISIOLIEH
KYJbTYpBI;

- pa3BUTHE HAy4dyHOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NESTENIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronosry4yus:

- OCO3HaHUE IIEHHOCTH ©Oe30macHoro oOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi O€30MacHOro TMOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBHIM O00OPYAOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTb HaBbIKa pe(JIEKCUHU, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO )K€ IIpaBa y Ipyroro 4yeioBeKa;

6) Tpy10BOT0 BOCTIMTAHUSI:

- AaKTMBHOE Y4YaCTHE€ B pEUICHMM IPaKTUYECKMX 3a1ad (B paMKax CEMbH,
o0pa30BaTeNbHOM OpraHu3aluu, Topoja, Kpas) TEXHOJIOTMUECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIE W (PU3HUECKHUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY H3yUCHUIO MPOdeCCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOTHYECKOI0 BOCIINTAHMS

e - OpPHEHTAlMS Ha TMPUMEHEHHE (HU3NYECKUX 3HAHUM IS pelIeHUs] 3ajad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAHUSA IIOCTYIKOB M OLIEHKH HX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTel HX

pelieHus;

e 8) amanTanum K M3MEHSIIOIUMCH YCJOBHAM COLMAJIBHON W NPHUPOJTHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM
APYTHuX,

e - TIOBBIIEHHE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
NEeSATENBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHMK U KOMIICTEHTHOCTEH B 00JIacTH
buzukwy;

e - IUIAHUPOBAHHWE CBOCTO PA3BUTHUS B NPHOOPETCHHH HOBBIX (HU3HUCCKUX
3HAHUM;

e - CTpEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OIIGHKa CBOWX JEHUCTBUN C Yy4ETOM BIIMSHUS Ha OKPYXAIOIIYyI Cpeny,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOeHHs HporpaMMmbl MO (PU3MKE HAa YpPOBHE OCHOBHOIO
oO1ero o0pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOUAIOIIUE TI03HABATEIIbHBIC YHUBEPCALHBIC YIeOHbIC CHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEpCallbHbIe  Y4YCOHBIC  JCHCTBHS,  PEryJIsSTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCATbHbIEC YUeOHbIE NeiCTBUA

Bba3oBble JJornueckue a1eiicTBUA:
e BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(stBIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCHU(PUKALMU, OCHOBAHUS AJIs
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITh MPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHUHU (PU3NUCCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIOIH30BAHUEM JIEAYKTUBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh TUTIOTE3Bl O B3aHMMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4deOHOM (usmueckoi
3aau (CpaBHEHUE HECKOJIbKUX BapHaHTOB pEILEHUs, BHIOOpP Haubojee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT MMO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEIbHO COCTABJIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJbIIoe HCccleoBaHuEe (U3UUECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JayibHEWIee pa3BUTHE  (PUINUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEAMNOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3IUYHbIE METObI, NTHCTPYMEHTHI U 3alPOCHI IPH IOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOH
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTaBICHMUS,

CaMOCTOATENbHO  BBIOMpAaTh ONTUMAJBHYIO (OpPMY TPEACTABICHUS
uHpopMalMu W WUIIOCTPUPOBATH peUIaeMble 3aJaull  HECIOXKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIE YYeOHbIe AeiicTBUS:

B XOJIe OOCYXKJeHHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE HA DEIICHUE 3aJaud W TOJICpKaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COTMOCTABJIATh CBOW CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO MIPECTABISATH PE3YIbTATHI BHITOJTHEHHOTO (PU3NYECKOTO OIIBITA
(PKCIIEpUMEHTA, UCCIIEeIOBAHHS, TIPOCKTA);

NOHUMATh W WCIOJIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHyaTbHOW pabOThI TpPHU PEHICHUU KOHKPETHOW (hU3UUeCcKOn
poOIIEMBL;

NPUHUMATPH IIEJTH COBMECTHOU NESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBHS
no e€ IOCTIDKEHMIO: PpAaCIpeNeNiaTh poiH, OOCYXJaTh NpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOTHI, JOCTHrasi KAUeCTBEHHOTO pe3ybTara 1o
CBOEMY HANpaBJICHUIO M KOOPAMHUPYS CBOM [EHCTBUSA C APYyTUMH
YJIEHAMH KOMaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJJa B OOIIMH MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSTENILHO C(HOPMYITHMPOBAHHBIM YUACTHUKAMH B3aHMO/ICHCTBHSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH NMPOOJIEMBbI B JKU3HEHHBIX M YUEOHBIX CUTYyaIUsX, TPEOYIOIIUX
JUISL pelieHus] PU3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PAJNIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DPELIEHUS B TpYMIE, NPUHATHE pElleHUM
TpYHIoH);

CaMOCTOATENLHO COCTABJISTH AITOPUTM PelieHHs (PU3UUECKON 3a1auul WU
IUTAHAa MCCIICOBAHUSA C YY4ETOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JeaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMu U IIPEIaraTh IJIaH €€ N3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHHS  (HEAOCTHIKEHHUS) pe3yibTaToB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTh (B TOM YHCIIE€ B XOJI BHITTOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIUXCS CHUTYyaIlMii, YCTAaHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTh c€0s HA MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAyYHYIO TeMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU PeIIeHUU (PU3NUECKUX 3a1a4 WIIH
B YTBEPXKIACHHUIX HA HAYYHBIC TEMbI U TAKOE K€ MTPABO JIPYTOro.



NNPEAMETHBIE PE3YJIbTATBI

K xoH1y 0OydeHus B 7 KJjiacce NpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJI30BaTh  MOHATHS:  (U3MYECKHE U XUMUYECKUE  SIBJICHUA,
HaOJIOICHUE, JKCIIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPAaCKTOpHUs, PaBHOJICHCTBYOIIAs
cwia,  gedopmanus  (ynpyras, — IUIacTUYEeCKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuuarh sBJIeHUus (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBUWIKCHHE,  HMHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TENI C 3aKPEIIEHHOW OCHIO
BpalleHus, Tepenaya JaBiCHUS TBEPABIMU TeNaMH, KHUAKOCTSIMU U
razamu, arMocpepHoe [aBieHUE, IUJIaBaHUE TeJ, MPEBpaILCHUS
MEXaHUYECKON JHEPTrUH) MO OMHUCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM YHcle (U3NYECKHE SBICHUS B MPUPOJIE:
PUMEPHI JIBMKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW W HEKHBOU
npUpoje, ACHUCTBHE CHUJIBI TPEHUS B TIPUPOJAE W TEXHUKE, BIIHSIHHC
aTMOC(EPHOTO JIaBJICHUS Ha >KMUBOM OpraHU3M, IJIABaHUE PbIO, phluaru B
TeJIe YeJOBEKa, MPU ATOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (U3WUYECKUE SBJICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBa, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, JKUAKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTH, TIJICUYO CHJIBI,
MOMEHT CWJbl, KO3(P(OUIIMEHT TMOJE3HOTO JEWCTBUS MEXAaHU3MOB,
KHHETHYCCKass W TOTCHI[MANbHAS JHEPrus), NMPH OIMUCAHWUU TPABHIBHO
TPakTOBaTh  (U3WYECKUH  CMBICT  HWCIONB3YEMBIX  BEIMYMH, HX
o00O3HaueHNss W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYI0 BETUYHHY C APYTHMH BEIWYWHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEeHMs Ui (BIOJIb OJHOM MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUiIo paBHOBecHUs pbiuara (610ka),



«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHUSI MEXaHWYeCKOM
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPAaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATH NTPUYMHHO-CJICACTBEHHBIC CBSI3HU, CTPOUTHh OOBsICHEHHE U3 12
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacuy€THble 3a7aud B 1-2 [EWCTBUA, HUCIONB3YS 3aKOHbI U
dbopmyIbl, CBs3BIBAIONINE (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 33/1a4d 3aMHMCBIBATH KPATKOE YCIOBHE, MOJICTABIATH (PU3NUYECKUE
BEJIMYMHBI B (POPMYJIBI M MPOBOJUTH PACUEThl, HAXOJIUTH CIPaBOYHBIC
JaHHbIE, HEOOXOMMBIE JJI1 PEIEHUs 3a]a4, OEHUBATHh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh TMPU TOMOIIU
(U3UYECKUX METOJIOB, B ONTMCAHNUU UCCIEAOBAHUS BBIACISTH IPOBEPIEMOE
NpeanojoxkeHue  (TUmoresy),  pa3nuyaTb W HUHTEPHPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBHYECKUX SBJICHUNA WM
buznyecKux CBOIICTB TEJL: dbopmyHpoBaTh MIPOBEPSIEMBIEC
MPEANOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PY10BaHNUS,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TMPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela,
o0béMa, CHUIBI M TEMIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
UPOBBIX TMPUOOPOB, 3aMUCHIBATH IIOKa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETUYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TIPSMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JABWXKYIIETOCAd Tela OT BPEMEHH JBHXKCHHUSI TeEJa, CHUJIbI
TPEHUS CKOJIBLKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOIIAU COPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YJJWHEHHS MPY>KUHBI, BBHITAJKUBAIONICH CHJIBI OT 00BbEMa
MOTPYKEHHOM YaCTU TeJa U OT IVIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJIa, OT TUIYOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBHMA
IJIaBaHUSl TEJl, YCIOBUU pPAaBHOBECUs pblyara u OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO UCCJENOBaHMs, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPEeNJIOKEHHOMY IUIaHy, (PUKCUpPOBATh
pE3yNbTAaThl MOTYYECHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEIIMYUH B BUJIC



NPEIJIOKEHHBIX TaOMUI] U TpaduKoB, JeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BbITAJKUBAIONIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUJKOCTh TeJlO, KOI(PPUIMEHT TMOJIE3HOTO NeUCTBUS
OPOCTBIX MEXaHU3MOB), ClJIelysl TPEMJIOKEHHOW WHCTPYKIUU: TPU
BBITIOJTHEHUH HW3MEPEHU CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISTH 3HAUEHNE UCKOMOW BETTUYHHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIYar, MOABWKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHUA (B TOM YHCIE:
MNOJIIUITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (PU3MUECKUX SIBJICHUN M HEOOXOaUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOIuUTh  WHQOpMaIUMIO O  TIpuMepax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIITUXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3IUYHBIX HWCTOYHUKOB BBIJICIATH
uH(pOpMAITUIO, KOTOpas SIBJISETCS MPOTHBOPECUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUH YYEOHBIX 3aaHUN HAYYHO-TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKoro cojieprkaHHs, CIPAaBOYHBIE MaTepUabl,
pecypcsl cetu MHTEepHET, BiIageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHhbMEHHBIE U YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MH(pOpMaluu (HU3MUECKOro COAEpPKAHUS, B TOM
yycie MyOJIMYHO JieJaTh KpaTKue COOOIIEHUs O pe3ysbTaTax IMpPOEKTOB
WIM Y4yeOHBIX HCCIEJOBaHUM, MNpPU H3TOM TIPAMOTHO UCIOJIb30BATh



W3YYCHHBbI TOHATUHWHBIN amnmapat Kypca (U3HKH, COIMNPOBOXKIAThH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEJOBAHUM pacHpelesiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMH 3aJla4aMH,
CIICINTH 34 BBIIIOJIHEHWEM IUIaHa JCUCTBUM, aJIEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  IPYyMIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xoH1y oOyueHus B 8 kJiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBHIINICHHBINM Tap, BIAXHOCThb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSISI SHEpPrus, TEIJIOBON JIBUTATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsl, SJIEKTPUUECKOE MOJIe, TPOBOJHUKHI
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
pa3nuyath SBJICHUSA (TEIJIOBOE paclIMpeHHe W CkKaTue, Teruionepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KANUJUISIPHBIC SIBJICHUSI, UCTIApEHUE,
KOHJICHCAIusl, ITUIaBJICHUE, KpUCTAJUIM3alus (OTBEplICBaHUE), KUIICHUE,
Terionepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, U3JTyUYCHHE),
AJIEKTPU3AIUs TEJ, B3aUMOJCHCTBUE 3apsiaoB, ACHCTBUSA DJEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHWMOJICICTBME MAarHWTOB, JEHUCTBUE
MarHMTHOTO TOJISl HAa MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIUS)
M0 OINHCAHWI0 MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpY’)KaloIlleM MHUpE, B TOM 4Yucje (U3NYECKUe SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIpHBIC SIBJIIGHUS B MPUPOJE,
KpUCTAUIbI B mpupoje, uznydeHue ColiHIIA, 3aMep3aHUe BOJIOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa, dJICKTPUICCKUE
SBICHUS B atrMocdepe, dJISKTPHUYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE
nosie 3emuH, Jpedd MoJrOCOB, POJIb MArHUTHOTO TOJISI IS JKU3HM Ha
3emiie, MOJSPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/auy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBONCTBA (NMPHU3HAKH) (PU3UUYECKHUX
SIBIICHU;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3UUECKHUE SBICHUS, UCIIOJIB3YS
bu3ndecKue BeTUYNHBI (TEMIIepaTypa, BHYTPEHHSST SHEPTHs, KOJIHMIECTBO
TEIUIOTHI, YJIeJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIJIOTa
MJIaBJICHUsI, yJeJbHAs TEIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUioTa
CropaHusi TOIUIMBA, KOY(POHUIMEHT TOJE3HOTO JACHCTBUS TETUIOBOM



MallliHbl, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/lyXa, JJICKTPUUYECKUU 3aps,
cuja TOKa, SJIEKTPUYECKOE HAIPSIKEHHE, COMPOTUBIICHUE IPOBOIHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUUECKOTO  TOKAa), TMpPU  OMNHCAHUM  MPaBUIBHO  TPAKTOBATh
(bU3UYECKU CMBICT HCITOJIB3YEMBIX BEIIMYWH, 0003HAYCHHS W €IUHUIIBI
GU3MYEeCKUX BEIMYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U TPOIECCHI,
UCIIOJIb3Yd OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJISPHO-KUHETUYECKOU TEOpPUHU
CTPOEHHUs BEIIECTBAa, MPUHIIMI CYNEPHO3ULMU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydacTKa LEeNu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHUS DJHEPruM, MNpPH OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKCHHE;

OOBSACHATH (PU3MUECKHE NPOLECCHl U CBOMCTBAa TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTHYECKHUX
IaroB ¢ omnopoil Ha 1-2 W3y4YEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUM,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaJM3a
YCJIOBUSl 3a/laud 3alMChIBATh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUJII  pEIIeHHs] 3aJadyd, BbIOMpPATh 3aKOHBI W (OPMYJIBI,
HEoOXoauMble JUIsl €€ peleHus, NPOBOAUTH pPACUEThl M CpPAaBHHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTb NPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MPU [OMOIIU
(GU3NYECKUX METOJOB, MCIOJL3Yysl OMHCAHUE WCCIICOBAHUS, BBIJCSAThH
MpOBEPSIEMOE  MPEAINOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

MPOBOJUTH OMBITHI 1O HAOMIOACHHUIO (U3HYECKUX SBJICHUM WU
(bu3MYEeCKUX CBOMCTB TeN (KaUJUISPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3J/lyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH IMpolecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHUM OT LBETa H3Iy4arolieidl (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh UCIAPEHUSI BOJABI OT TEMIIEPATypbl KUJIKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJIEKTPHU3alUWs Tel W B3aUMOJEHCTBUE
ANEKTPUYECKUX 3apANIOB, B3aMMOJEWCTBHE MOCTOSIHHBIX MAarHuTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJIEH TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUSA
MAarHMTHOTO TOJisi Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOMCTBa DJEKTPOJBHUTATENSI IMOCTOSHHOTO TOKa): (OpMYIHpPOBATH
IIpOBepsiEMbIC MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MyXa, CHJBI TOKAa, HAMpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UUYCCKUX BEIMYHMH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOHN (PU3MUECKON BETUYHHBI OT
Ipyrod ¢  UCHOJIB30BAaHUEM TPSIMBIX HM3MEPEHUH  (3aBUCHMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAIN TOMEePEIHOTO
CCUCHHS W YACIBHOTO COMPOTHURIICHUS BEIIECTBA TPOBOTHUKA, CHIIBI TOKA,
UAYIMIEro d4Yepe3 TMPOBOAHWK, OT HANpsHKECHUS Ha  MPOBOJIHHKE,
UCCJIEIOBAHUE TIOCIEOBATEIIBHOTO U MMapajuIeIbHOTO  COEAUHEHUN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAaHOBKY U
BEITIOJIHATh WM3MEPEHHs, CIACAYysS MPEIIOKCHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHIE TaOMUIlT W TpauKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBbIE HW3MEPEHUs] (PU3MUYECKUX BeIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBIECHUE TMPOBOJAHHMKA, paboTra U
MOIIIHOCTh DJIEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CJIEIysl TPEIJI0KCHHONH WHCTPYKIIMH, U
BBIYHCIIATH 3HAYCHUE BEIIMYNHEI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JIEUCTBUS HM3YyYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX OmucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK ODIICKTPUYECKOW DHEPTHHU, DJIEKTPOOCBETHTCIIHHBIC
puOOPHI, HarpPEeBaTEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), IITEKTPHUUECKUE
MPEIOXPAHUTEITH, FTICKTPOMATHUT, IEKTPOIBUTATEIh TOCTOSHHOTO TOKA),
WCITOJIB3YysI 3HAHWS O CBOWCTBaX (PU3MUECKUX SBJICHUH M HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W H3MEPHUTEIIbHbBIC
npuboOpsl O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBHUTATEIh BHYTPEHHETO
CropaHusi, JJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMBI DJICKTPUICCKUX
Ieneil ¢ MoCcIeI0BaTeNbHBIM U MapaJJICIIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB DJICKTPUUYECKUX TIETICH;



OPUBOAUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO MCIOIb30BaHMS (DU3MYECKUX 3HAHUM B TOBCETHEBHOMN
JKU3HU JIJIs oOecreueHusi 6€30MacHOCTH MpU OOpallieHuu ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI M COOJIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COJCpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IIYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJI30BATh MPHU BBIOJIHEHUH yUE€OHBIX 3aJaHUl HAY4YHO-TIOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro  COoAepKaHMs, CIPABOYHbIE MaTepuabl,
pecypcsl cetu MHTEepHET, BageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHMS,
0000mass uHOOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3MUECKOTO
COJEpKaHus, B TOM UHCIE MYOJUYHO NPEACTaBISTh PE3YJIbTaThl
MPOEKTHOM WJIM MCCIEeNOBATENbCKON ACSITETbHOCTH, MPU 3TOM TPAMOTHO
UCIIOJIB30BaTh W3YYEHHBI MOHATUHHBIM anmapar Kypca (U3HKW,
COIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

OpU BBIMIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeesiTh OOf3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MIOCTaBIICHHBIMU 33aJ]a4aMHM, CJICIUTH 32 BBHIMOJIHCHUEM IJIaHa JCHCTBUMA U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSATEeILHOCTh TPYMIIBI, BHICTPAMBATh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoH1y oOydenus B 9 kJiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCSI YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTeMa OTcu€Ta, MarepualibHasi TOYKa,
TPACKTOPHs, OTHOCUTEITHLHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TENO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJHBI, 3BYK, WHGPa3BYyK H YJIbTPa3BYK, OJJIECKTPOMATHUTHBIC BOJHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CHEKTPHI UCITYCKAHUS W TIOTJIOMICHMs, anb(da, 0eTa- U raMmma-u3aydeHus,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;

paznuyaTth SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE [BIKEHHUE, CBOOOJTHOE
naJIcHUEe Tell, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TeJI, PEaKTUBHOE NIBIKCHHE, KOyieOaTeIbHOE ABMKEHUE (3aTyxaroume u
BBIHYKJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBMIXKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE paCIpOCTPAHEHHE, OTPAKEHUE U MPETOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHUE OeJIoro cBeTa B
CHEKTpP ® CJOXKECHHE CIICKTPAbHBIX I[BETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAaKTUBHOCTh, BO3HWKHOBEHHE JIMHEWUYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SABJICHUA B
OKpyXaromeM Mupe (B TOM 4YuCie (PU3UYECKHUE SIBICHHUS B MPHUPOJE:
MIPWINBHI ¥ OTJIMBBI, IBIKEeHNE TuTaHeT COJTHEYHON CHCTEMBI, PEaKTHUBHOE
JMBIDKEHNWE JKUBBIX OPTraHW3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUEe, CEHCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBETa TeI,
ONTUYECKHUE SIBJICHUS B TMPHUPOJE, OUOIOTHYECKOE NECUCTBUE BUIAUMOTO,
yIbTPa(PHOIETOBOTO U PEHTTEHOBCKOTO H3JIY4YeHHUH, €CTeCTBEHHBIN
PagNOaKTUBHEIN (HOH, KOCMHUYECKHE Jy4d, PAJAHMOAKTHBHOEC H3IydEHUE
NPUPOAHBIX MHHEPAJIOB, JCWCTBUEC pPAAMOAKTHUBHBIX W3IyUYCHUA Ha
OpraHu3M 4eJIOBeKa), MPH STOM IEPEBOAUTH IMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBa (NMPHU3HAKH) (PU3UUYECKUX
SIBIICHU;

ONKMCHIBATh M3yUYCHHBIE CBOMCTBA TEI M (PU3MUCCKHUE SBJICHUS, UCIIOJB3YS
bu3ndecKkue BEIWYWHBI (CPEIHSsI W MTHOBEHHAs CKOPOCTh Tela TIpH
HEPAaBHOMEPHOM JBW)XCHUH, YCKOPEHHE, TNEpPEeMEIIeHUEe, MyTh, YIrIoBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YNPYrOCTH, CHUJIA THKECTH, YCKOPEHHE
CBOOOTHOTO TAJEHUS, BEC Tejla, HUMIYJIbC Telld, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPIHs Tela,
MIOTHSTOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JSHEPTUS CKATON
NPYXKUHBI, KHHETHYECKash DSHEPrus, TOJIHAS MEXaHW4eCKas DJHEprus,
MEePHOJT M YacTOTa KOJIeOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTe)Ib MPEIIOMIICHHUS CPE/bl), TP OMUCAHUHU
MPaBUJILHO TPAKTOBaTh (U3UYCCKUNM CMBICI HCIOJIB3YEMBIX BEJIMYHH,
0003HaueHUs W EIAUHUIIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMH BEITUYHMHAMH,
CTPOUTH TPpaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBJICHUS W TPOIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHWs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHUUI OTHOCUTENIbHOCTH [ 'anmuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MACCOBOTO YHCETT



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX
IIaroB C OMOpoM Ha 2—3 HM3YYEHHBIX CBOWCTBA (DPU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacy€THbIC 3amadd  (ommMparomuecs Ha cucteMy U3 2—3
yYpaBHEHHUI), UCTIONB3Yys 3aKOHBI U (YOPMYIIbI, CBSI3bIBAIONINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KpaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMyIBI, HEOOXOAMMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYCHUS (PUBHUECKOM
BEJIMYNHBI;

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPHIE MOXHO pEIIUTh MpU I[TOMOIIU
($uU3NYECKUX METO/OB, HCIOJb3Yysl ONUCAHUE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEIINONIOKEHNE, OICHUBATh MPaBWIBHOCTh MOPSIKA
NPOBEJCHUS  WCCICJOBAHMS, JIeJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
¢u3znyecKkux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXpaHEHHUsl DHEPTUH, 3aBUCHUMOCTh TEpHOAa KOJeOAaHWW MPYKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBHUCHUMOCThH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIIPOCTPAHEHUE CBETA,
pasioxkeHue Oeloro cBeTra B CIEKTP, U3yUYEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOMCTB M300pa)KeHHsI MpeaMeTa B coOuparomiei
JWH3e, HAOIIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB HW3IIyYCHUs):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0OpyllOBaHUS, ONHUCHIBaTh XOJA ONbITAa U  €ro  pe3yJbTaThl,
(dbopMynupOBaTh BHIBOJIBI;

MIPOBOJNUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaess
CpellHee 3HAaYeHUEe u3MepsieMol BeaMuMHbl ((POKyCcHOE paccTosiHue
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpEHHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3HUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHH
IPpU PaBHOYCKOPEHHOM JIBWKEHUHU 0€3 HayalbHOM CKOPOCTH, IEepHoja
KoJe0aHUN MaTeMaTU4YEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHsI CBETa OT yrja MaJeHUs U yria MpeJIOMIICHUs OT yria



najieHusi): IUIAHUPOBAaTh HCCJENOBAaHUE, CAMOCTOSTENIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKux BEJIMYMH B BUJAE TaOMUI U rpadHKOB, A€NaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJANTH KOCBEHHBIE H3MEpPEHUs1 (U3MUECKUX BEIMYUH (CpeaHsis
CKOpPOCTb M YCKOpPEHHE Tejla IpU pPaBHOYCKOPEHHOM JIBUYKEHUH,
YCKOpEHHE CBOOOJHOTO MaAeHUs, KECTKOCTh MPYKHUHBI, KOAP(PUIIUEHT
TPEHUSI CKOJBKECHHS, MEXaHHueckas padoTa M MOIIHOCTb, YacToTa H
nepuosa KojeOaHMM MaTeMaTH4ecKoro W NPYKMHHOTO MasiTHUKOB,
ONTHUYecKass Ccuia coOuparomeld JHMH3bL, PATUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIENys MPEAI0KEHHOW MHCTPYKIIUH, BBIUUCIATH
3Ha4YCHHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJIYICHHBIE PE3YyIbTAaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJII01aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPH3HAKM M3YyUYEHHBIX (U3MUECKUX MOJCIEH:
MaTepuajgbHas TO4YKa, abCOMIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX ONUCaHus (B TOM YHCIE:
CIHIOMETP, NATYUKH TOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, MepHuckomn, (¢oToanmapar, OINTUYECKUE CBETOBOJBI,
CHEKTPOCKON, J03MMETp, KaMepa BuibcoHa), HCHONB3ysS 3HAHHUS O
CBOMCTBaX (PU3MYECKHX SBJICHUW W  HEOOXOIUMblE (PU3UUECKUE
3aKOHOMEPHOCTH,

UCTIOJTb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX MPOLIECCOB
OpU pPELIeHUH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B TNIOCKOM 3€pKajie U COOMpaIoIel JIMH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh WHMOPMALMIO O  MPUMEPAX)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3NUYECKMX 3HAHUM B IOBCEIHEBHOI
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTH MPpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEJIEHUS B OKPY’KaIOLLEH CPEIE;

OCYILECTBIATh TOUCK HMHPOpMAUU (PU3NYECKOTO COAECpPKAHUS B
HuTepHere, caMoCTOATEIBHO (HYOPMYIHUPYSI IOMCKOBBIN 3apoC, HAXOAUTh



MyTH OTNpEAENICHUs] TOCTOBEPHOCTH MOJyY€HHON HH(OpMAaIK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJTHUTENbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAay4YHO-TIOMYJISAPHYIO
auTepaTypy  (pU3MYECKOro  coiepKaHHs, CIPAaBOYHbIE MaTepUabl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO COACpKAHMUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOW WIIA MCCIIEI0BATEIBCKON
NEATEIbHOCTH, MPH 3TOM TIPaMOTHO  HCIOJB30BATh  W3YYCHHBIN
HNOHSTUMHBIN anmapaT H3y4yaeMoro pasjeia (U3MKU U CONPOBOXKIATH
BBICTYIUUICHUE TIpE3CHTAaIlued C Y4E€TOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne n/m HaumeHoBaHue pa3/ieioB U TeM MPOrPaMMbl Koutpoabubie | IlpakTnueckue (popere)
Bcero o0pa3oBarte/ibHbIE
padoThbI padoThbI
pecypcbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEro MUpa
bubnnorexa [JOK
11 o - 2
MI3MIA © fayRa O HpHpOA® https://m.eds00.ru/7f416194
bubnuoreka [IOK
12 o 2 1
VISHHACCIHE BEMITIHET https://m.eds00.ru/7f416194
bubnuorexa [JOK
1. E i 2 1
3 CTECTBCHHOHAYUYHBI METO/T IIO3HAHUS httos://m.eds00.ru/7f416194
Wroro mo pasnery 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BelllecTBa
bu6mmotexa I1IOK
2.1 1
CTpocrne setiecTsa https://m.eds00.ru/7f416194
29 JIBr>KeHWE 1 B3aUMO/JICHCTBUE YaCTHI] 2 1 bubmuoreka [JOK
' BEIlIECTBA https://m.edso0.ru/7f416194
but6mmoreka [JOK
2.3 A 2
FPETGTHES COCTOAHIR BEectnd https://m.edsoo.ru/7f416194
Hroro mo pazneny )
Paznen 3. /IBu:keHHe U B3aMMO/IelCTBHE Te
bu6nunoreka [IOK
3.1 M 3
CXAITICCIOT ABHACHHIE https://m.edso00.ru/7f416194
3.2 WNuepuus, macca, mIOTHOCTh 4 1 bubnunoreka [IOK



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

bubnnorexa [JOK

33 Cua. Bugpt cu 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 [asnenue. [lepenaua naBneHust TBEpABIMU 3 bubnnoreka [IOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
42 Hlarertite xiaKoCTH > https://m.eds00.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOChepHOE naBneHHe 6 https://m.edso0.ru/7f416194
44 JleficTBrE )KUIKOCTH U Ta3a HA OTPYKEHHOE B ; 5 bubmmoreka [JOK
' HUX TEJIO0 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmotexa I1IOK
1 P 1
> a60Ta 1 MOUIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmotexa I1IOK
2 I1 1
> POCTBIC MEXAHHMET > https://m.eds00.ru/7f416194
bu6nunoteka [IOK
>3 Mexantiieckas oHepris 4 ! https://m.eds00.ru/7f416194
Hroro mo pazneny 12
[ToBTOpeHue u 00001IeHHE COepKAHUS Kypca (PU3HUKH 3a 3
7 ximacc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTuyeckue (wicpp )
NPOrpaMMbIl Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. TemsioBblie ABJICHUSA
bubnuoreka [IOK
11 7 7
CTpoCHHE i CBOHCTBA BELLCCTBA https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKkue 4 MAarHUTHbIE SIBJIEHUSA
21 DneKTpUYeCcKue 3apsibl. 3apsHKEHHBIE Tea U 7 1 bubnnoreka [IOK
' HUX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 IToCTOSHHBIN IIEKTPUUIECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
23 MarHntibie SpaeHs 0 1 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLILA https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 37
[ToBTOpenue u 0000IIeHHE CoepKAHUS Kypca (PU3HNKH 3a 3
8 Kiacc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3ejioB H TeEM ungpoBbie
Ne n/n P Kontpoabnbie | IlpakTuyeckue (wicpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexaunueckue siBJICHUSA
11 MexaHN4eCKOe IBUKEHUE U CLIOCOOBI €r0 10 1 bubnnorexa [JOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMMOCHCTBHIE TET https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 3 10 3
AKOHEL COXpAHCHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuuyeckue K0J1e0aHUA U BOJHBI
bu6nmmotexa [IOK
2.1 M 7 3
CXAHMYECKHE KOTICOAHH https://m.edsoo.ru/7f41a4a6
bu6nmmotexa [IOK
2.2 M ) 8 1 3
CXBHHYECKHE BOHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3neu 3. J/1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE TI0JIe U bubnmnoreka [IOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbIE sIBJIEHHS
4.1 3aKOHBI pacIIpOCTPaHEHUs CBETA 6 2 bubmuoteka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubnnorexa [JOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBantoBble siBjIeHUS
bubnuoreka [IOK
1 nu 4 1
5 CITyCKaHHE U TOTJIOIIECHNE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
>3 Anepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 6. [ToBTOpuTE/ILHO-00001IaI0IMIT MOYJ/Ib
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 9 bu6nmmotexa [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27
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HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTpoJsbHbIE
padoTsbI

IMpakTuyeckne
padoThbI

DJIeKTPOHHbIE
undposbie
o0pa3oBartejibHbIE

pecypcsl

®du3nka — HayKa O IPUPOJIE.
SIBIIeHUS IPUPOBI.
duznueckue sIBICHUS

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BeITMUUHBI U UX
U3MepeHue

Ypok-uccienoanue
"N3mepenue TemrepaTypsl
IIPY IIOMOIIY KUAKOCTHOTO
TEPMOMETPA U AATYUKA
TeMIeparypsl"

Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKU U3YYaIOT
MIPUPO.TY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanug. Onucanne
(hUBUYECKUX SBIICHUM C

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

OMOIIBIO MOJEJIEH

Ypok-uccienopanue
"[IpoBepka runoTe3bl:
JAIbHOCTh MOJIETA 1IapUKa,

6
MYIIEHHOTO TOPU30HTAIBHO,
TeEM OOJIBIIE, YeM OOJIbIIIE
BbICOTA ITycKa"
Crtpoenue BemiecTBa. ONBITHI,
7 S — bu6nmmorexa [IOK
JIOKA3bIBAIOLIME TUCKPETH
p https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBr>KeHME YacTHIl BEIIECTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbIThI
9 10 HAOJIFOIEHUIO TEIUIOBOTO
pacIIupEHUS Ta30B)»
10 ArperaTHbIe COCTOSHUS
BEIIECTBA
1 B3aumMocBssizp Mex Iy bu6mmoreka [IOK

CBOICTBaMH BEIIECTB B

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

pa3HBIX arperaTHbIX
COCTOAHUAX U UX
aTOMHOMOJIEKYJIIPHBIM
ctpoenueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI

Mexannueckoe IBUKEHUE.

bubnuorexa [IOK

12 P
ABHOMEpHOE 1 https://m.edsoo.ru/ff0a05c6
HEpaBHOMEPHOE JIB)KECHHE
13 Cxopocts. Equnuiis bubnnoreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
1 Pacuer mytu u Bpemenu bubmuotexa [LIOK

JABUXKCHUA

https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

Wuepius. 3akoH HHEPIUU.
BsauMoelicTBue Ten Kak
MPUYMHA U3MEHEHUS] CKOPOCTH
JBYKEHUS TET

bubnnorexa [IOK
https://m.edsoo.ru/ff0a0c10

16

IInotHoCTH BemecTBa. Pacuer
Macchl 1 00beMa TeJa [0 €ro
IJIOTHOCTH

bubnnorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas pabora
«Omnpenenenre mIOTHOCTH
TBEPAOTO TENA»

18

Pemenue 3agad mo teme
"[TnoTHOCTH BemecTBa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuia Kak XapakTepucTuka
B3auMozeiicTBus ten. Cuia
ynpyroctu. 3akoH ['yka

20

JlaGopatopnas pabota
«M3yueHne 3aBUCUMOCTH
pactsbxeHus (nedopmarun)



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

IIPY’KUHBI OT IPUIIOKEHHOU
CHUJIBI»

SIBnenune tarorenusa. Cuia

21
TSDKECTH
CBs13b MEX Y CUIION TSAKECTU
29 U Maccoit Tena. Bec tena. bubnnorexa [JOK
Pertennie 3amay nmo TeMe https://m.edsoo.ru/ff0al778
"Cuia Tskectn"
Cuita TSHKECTH Ha nX
23 IUIAHETaX CDI/I3I/I‘I§§£€ bubnmorexa [JOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHUKH TIIAHET
bu6mmotexka I[IOK
24 41 .
3Mepenne cuil. JluHamomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 B .H
cC Tela. HEBeCoMoCTh https://m.edsoo.ru/ff0al778
CnosxeHnue 1ByX cui,
26 HaIIpaBJICHHBIX 10 OJTHON bu6mmoreka [IOK

npsiMoii. PaBHoielicTByIOILAA
CHUJI

https://m.edsoo.ru/ff0ala70



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

27

Pemrenue 3agad mo reme
"PaBHoelicTByOIIAsK cU'”

28

TpeHue CKOIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

bubnnorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas pabora
«M3yueHne 3aBUCUMOCTH
CHJIBbI TPCHUSA CKOJIBXKCHUA OT
CHJIBI IaBIICHUS U XapakTepa
CONPUKACAIOLIUXCS
ITOBEPXHOCTEN»

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemienue 3aga4d Ha
onpeeeHue
PaBHOJIEMCTBYIOILIEH CHJIIbI

31

Pemrenue 3amgad mo reMaMm:

but6mmoreka [JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

«Bec Tenay, «I'paduueckoe
n3o0paxeHue cuiny, «CUITbD,
«PaBHOZIEHCTBYIOLIAS CHID»

https://m.edsoo.ru/ff0alde0

KonTponbHas pabota no
TeMaM: «MexaHu4ecKkoe
nBUKeHue», «Macca,

32
IUIOTHOCTEY, «Bec Tenay,
«['padmuaeckoe nzo00pakeHue
crny, «CHIIBI)
aBienne. CriocoOsl
33 . EHBIIEHNS U YBEIUYEHUS buGnnorexa LIOK
M yB https://m.edsoo.ru/ff0a20a6
JaBJICHUSA
JlaBiieHue ra3za. 3aBUCHMOCTh
34 JaBIIEHUS Ta3a OT 00bEMa bubnmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
[Tepenaua naBneHus
35 TBEPJBIMU TEIIAMH, bu6mmoreka [IOK

JKHUIKOCTSIMH M ra3amMu. 3aKOH
ITackans

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

Z[aBJ'IeHI/Ie B XXUAKOCTH M rasc,

36 BBI3BAHHOE JIEUCTBUEM CHJIIBI bubmorexa LOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemrenue 3amad mo teme
37 «JlaBIIeHUE B )KUIKOCTH B bubmmorexa [TOK
https://m.edsoo.ru/ff0a2826
rase. 3akou [lackais»
bu6mmoreka [IOK
38
Coobmaromuecs cocyas! https://m.edsoo.ru/ff0a2970
but6mmoreka [JOK
39 r 7|
WAPABIMHCCKIH Tpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmHeBoit
JKHUIKOCTHBIM HAcoC
41 Atmochepa 3eminu. [Ipuunnel bubmuoteka [LIOK

CYIIIECTBOBAHUS BO3TYIIHON

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

000JI0YKH 3eMIIH.
3aBHCUMOCTB aTMOC(HEPHOTO
JABJICHUS OT BHICOTHI HAJI
YPOBHEM MODsI

Bec Boznyxa. Atmocdeproe

bubnnorexa [IOK

42
JABJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro bubnnoreka [IOK
nasienus. OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEPHOTO 5ub OK
44 ABJIEHUS OT BBICOTHI HAJI nbamorexa L
YpOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepou.
45 ATMocdepHoe 1aBieHue Ha bubmmorexa [IOK
PASTIHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3aau o teme
"ATMmocdepHoe naBneHue"
JlelicTBuE )KUAKOCTH U ra3a Ha Bu6 OK
47 MIOTPYKEHHOE B HUX TEJO. mommorexa I

ApXI/IMC,Z[OBa cuiia

https://m.edsoo.ru/ff0a3276



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

Jlaboparopnas pabora

«Omnpenenenue
48 BBITAJIKUBAIOIIEHA CUJIBI bubmmorexa [IOK
N . ’ https://m.edsoo.ru/ff0a33fc
NeMCTBYIOIIEH Ha Teo,
MOTPYKEHHOE B )KUJIKOCTh)
JlaGopaTopHas pabora 1o
TeMe «Mccnenosanue
49 3aBHCHMOCTH Beca Tela B BOJIE bubmaorexa LHOK
.. o https://m.edsoo.ru/ff0a3514
0T 00BbEMa MOrpyKeHHOH B
KUIKOCTH YaCTH TEIA»
bubnunorexka [IOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
51 [TnaBanue cynos.
BosayxomiaBanue
52 Pewrenue 3anau nmo remMam: bubnmoreka [IOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

«IliiaBanue cynos.
BoznyxomuaBanue»,
«/laBneHue TBEpAbIX Tell,
JKUIKOCTEH U Ta30B»

https://m.edsoo.ru/ff0a3654

bubnuorexa [IOK
53 Mexaunyeckas pabora
P https://m.edsoo.ru/ff0a3f82
54 MommHocTb. Eauauis! bubnnorexa [JOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér
95 MOILHOCTH, pa3BUBAEMO Npu 1
noabéMe o Jiectauie"
56 IIpoctele MexaHnu3MBI. Ppryar.
PaBHOBecue cun Ha peruare
Pbruaru B TexHuke, OBITY U
57 npupoae. JlabopatopHas 05 bubmuoreka [LIOK
pabora «MccnenoBanue ' https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHUS phIuara
Pemenne 3amad mo TeMe
58 «Y CIIOBUA PAaBHOBECHS bubmorexa LOK
P https://m.edsoo.ru/ff0a48a6
pbIyara
['omoBast koHTpOJBHAS paboTa
59 3a 7 xnacc/ Beepoccuiickas

poBepouHas paboTa



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

Koaddumuent nonesnoro
NEHCTBUS MEXaHU3MA.
Jlaboparopnas pabora
«M3mepenue KIIJ[ HakiioHHOM
TTOCKOCTH

0.5

61

Pemenue 3ama4d mo Teme
"Pabora, momHoCcTh, KIT/I"

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

62

Mexannyeckas S3Heprusi.
Kunernueckas n
IIOTEHIMAIbHAS SJHEPT U

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

63

3aKOH COXpaHEHUS
MEXaHUYECKOM 3HEepruH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 11O TEME
"OKCIIepUMEHTAIbHOE
orpesiesieHue U3MEHEHUS
KUHETHUYECKOHN 1
MOTEHIIUAJIbHON HEPT U MPU
CKaThIBaHUH TeJa 10
HAKJIOHHOM I10cKkocTh"

65

KonTponbHas pabota no reme
«PaboTa 1 MOITHOCTb.
OHeprus»



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

[ToBTropenue u 0600IIEHNE
66 cojiepkaHus Kypca hpusuku 3a 7
KJ1acc

bubnuorexa [IOK
https://m.edsoo.ru/ff0a4ee6

OBTOpeHHUE U 0000IIeHN

I1 eHue u 006001IeHne

67 coJiepkanus Kypca pusuku 3a 7
KJIacc

[ToBTopenue u 0000IEHNE
68 coJiepkanus Kypca pusuku 3a 7
KJ1acc

bubnuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

68

11



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KounvecTBO 9acoB JIeKTPOHHBbIE
Ne uudposBbie
Tema ypoka Kourpoabubie | IlpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-
1 KHHETHYECKON TCOPUU U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
UX OMBITHBIC
MIOATBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYT
Mopaenu TBEpAOTO,
3 JKHUJIKOTO B Ta3000pa3HOTO 1 bubmmorexa HOK
. p https://m.edsoo.ru/ff0a540e
COCTOSTHHM BeIIeCTBa
OOBsCHEHHE CBOICTB
TBEPIOTO, JKUIKOTO U
4 ra3z000pa3HOro COCTOSTHUMN 1
BEIIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KUHETUYECKON TEOpUU
5 Kpucrannuueckue u 1 bu6mmoreka [IOK
amopdHbIE Tea https://m.edsoo.ru/ff0a5800
CMaunBaHue U
5 KaITAJUSIPHOCTb. 1 bu6mmoreka [IOK
IToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKEHUE



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

TenoBoe paciupeHue u
cHKaTHe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b
TEMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO
JBU>KEHUSI YACTHUIL

Bnytpennss sneprus.
Crioco0Obl I3MCHEHHUS
BHYTPEHHEHN YHEPTUU

bubnuorexa [IOK
https://m.edsoo.ru/ff0a5c60

10

Bungsr TCIUIONICpCaAavYn

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Y pox-KoH(epeHIHs
"[IpakTrueckoe
UCIOJIb30BaHUE TEIUIOBBIX

bu6mmoreka [IOK

11
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaJiOB B MEJIAX
sHeprocoepekeHus"

12 KonnyecTBO TEIIIOTHL. bu6nmmorexa [IOK

VY nenpHas TEMIOEMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIJIOBOTO
Oaanca. TeruiooOMeH u
TEIIOBOC PABHOBECHE

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

14

JlaGopaTtopHnas pabota
"UccneqoBaHue ABJICHUA
Ter1oo0MeHa pu
CMEIIMBAaHUH XOJIOAHOMN U
ropsiueit Bozs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer konndecTBa
TEIUIOTHI, HEOOXOIMMOTO
JUUIS HArpEBaHMs Tea U
BBIJICTISIEMOT0 UM TIPH
OXJIKICHUU

16

JlaGopaTtopHnast pabota
"Onpenenenue yaenbHOU

TEIUIOEMKOCTH BelecTsa”

bubnuoreka [JOK
https://m.edsoo.ru/ff0a6bb0

17

OHeprusi TOILINBA.
VY nenpHas TEIoTa
CTOpaHwus

bubnunorexka [IOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue n

OTBEp/ICBaHUE
18 KPUCTAJUINYECKUX TEN buGnnorexa LIOK
p ' https://m.edsoo.ru/ff0a71d2
VYnenpHas TemioTa
[UIABJICHUSA
JlabopaTopHas padbora
19 "On Ie) eJ'IEHHep eJIbHOMI buGnnorexa [IOK
ped A " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI TUIABJIEHHUS JIbAA
20 [TapooGpazoBanue u bubmuoteka [LIOK

KoHaeHcauus. Mcrapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenue. VY nenpHast
TETUIOTA MapooOPa3OBaAHMS
Y KOHJICHCAI[HH.
3aBUCUMOCTh
TEMITEPaTYPbl KUTICHUSI OT
aTMOC(epHOTO JIaBICHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0a786¢c

22

Bnaxnocts Bo3ayXa.
JlabopaTtopHasi pabota
"OnpeneneHue
OTHOCHUTEIIbHON
BJIQXKHOCTH BO31Tyxa"

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
ONpeIeTIEHUE BIIAXKHOCTH

BO3IlyXa

24

[Tpuntuns! paboTh!
TEIUIOBBIX JIBUTaTeINEH.
[TapoBas TypOuHa.
JlBurarenb BHYTPEHHETO
Cropanust



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

25

KIIJ] renoBoro
nBurareis. TemioBsle
JIBUTATEIIHN M 3aIATa
OKpYKarolleu cpebl

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

26

3aKOH COXpaHECHHUs U
IIPEBPALLCHNS YHEPTUH B
TEIUIOBBIX IIPOLECCaX

27

IToaroroBska k
KOHTPOJILHOH paboTe 1o

Teme "TemmoBeIie ABJICHUS.

W3meHeHne arperaTHbIx
COCTOSIHUU BeriecTna'"

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

28

KonTponbnas pabota no

Teme "TemmoBeIie ABJIICHUS.

N3meHeHue arperaTHbIX
COCTOSIHH BerrecTBa"

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus Tein. JBa
poJia AIEKTPUIYECKUX
3apsI0B



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

30

Ypok-uccienoBanue
"DneKTpu3anus Ten
MHIYKUIUEH U IIPU
CONPUKOCHOBEHHUH"

31

Bsaumoneiicteue
3apsKEHHBIX TeJl. 3aKOH
Kynona

bubnnorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUYECKOE TOJIE.
HampsxkeHHOCTB
DIIEKTPUYECKOTO ITOJIA.
[IpuHnun cynepnosunuu
JJIEKTPUYECKUX MOJIEN

bu6mmotexka I1IOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snektpuueckux
3apsiioB. DIIEMEHTAPHBIN
3apsia. CTpoeHue aroMa

34

[IpoBOHUKY 1
JTUAIEKTPUKU. 3aKOH
COXpaHEeHHUS
AIEKTPUYECKOTO 3apsiia

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

35

Pewenue 3anau Ha
IIPUMEHEHNE CBOWCTB
JNEKTPUYECKUX 3aPsI0B

bubnuorexa [IOK
https://m.edsoo.ru/ff0a90cc

36

DIEKTPUUYECKHH TOK,
YCJIOBHUSA €0
CYILIECTBOBAHMUSI.
Hcrounuku
AIEKTPUYECKOIO TOKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4

37

JIeficTBHS DIIEKTPUYECKOTO
TOKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"JlelicTBUE
AIIEKTPUYECKOTO OIS Ha
MIPOBOJIHUKHU U
JTDIEKTpUKN"

39

DJIEKTPUUYECKUI TOK B
MeTaJuIax, KUJIKOCTAX U
razax

but6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpUYECcKas 1enb U €€
COCTaBHBIE YaCTH



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

41

Cuna toka. JJaboparopHas
pabora "U3mepenue u
PETryJINpOBaHUE CUIIBI
ToKa"

0.5

bubnuorexa [IOK
https://m.edsoo.ru/ff0a8bd6

42

DNEeKTPUIECKOoe
HanpsbkeHnue. BoneT™merp.
JlaGopaTtopHnas pabota
"U3mepenue u
peryaupoBaHue
HanpsokeHus"

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a9e14

43

ComnpoTuBieHue
IIPOBOJIHUKA. Y I€TIbHOE
COIIPOTHUBIICHUE BEIIECTBA

but6mmoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnas pabota
"3aBUCUMOCTD
IIEKTPUUYECKOTO
COIIPOTHUBIICHUS
MIPOBOIHHKA OT €T0 JUTUHBI,
IUIOMIA/IA TIOTIEPEYHOTO
ceyeHus U marepuasa’

bub6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA
OT HANPSOKCHUsI. 3aKOH
Owma 1751 yyacTka 1enu

bubnuorexa [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKAQ,
WIYILETO Yepe3 pe3ncTop,
OT COMPOTHUBIICHUS
pEe3UCTOpa U HATIPSKECHUS
Ha pe3uctope”

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenbHOE U
napaujiCiIbHOC COCAUHCHUSA
IMPOBOAHUKOB



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia
CJIOKEHUSI HAPSHKEHUI

bubnnorexa [IOK

48
IIPH IIOCJIEIOBATEIIbHOM https://m.edsoo.ru/ff0aaa58
COCTMHEHUH JIBYX
pe3uctopos"
JlaGopaTtopHnast pabota
"IIpoBepka mpaBumia s
49 CI/IJII)LI T(E)Ka 1} pH bubmmorexa [IOK
p https://m.edsoo.ru/ffOaadle
napaielibHOM
COCIMHEHUH PE3UCTOPOB"
Pemenue 3agaq Ha
npuMeHeHue 3akoHa Oma bubmuoreka [LIOK
50
JUISL Pa3IMYHOrO https://m.edsoo.ru/ff0aaf8a
COEMHEHUS TIPOBOJHUKOB
Paborta 1 MomHoOCTH
51 AJIEKTPUIECKOTO TOKA bubmmorexa [IOK
P i https://m.edsoo.ru/ff0ab124
3akoH [xoynsa-Jlenua
JlaGopartopHas paboTa
59 "Onpenenenue paboThl U bubmuorexa [LIOK

MOIITHOCTH
AJIEKTPUYECKOrO TOKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DIIEKTPUUYECKHE LIETTH U

OTPeOUTENTN
53 SJIEKTPUYECKOM SHEPTUH B bubmmorexa [IOK
p p https://m.edsoo.ru/ff0ab660
onITy. KopoTkoe
3aMbIKaHHE
54 [TocTosTHHBIC MATHUTBI, KX
B3aMMO/ICHCTBHE
Ypok-uccnenoBanue
55 "I/FI)3 €Hue noJien bubamorexa [TOK
i Y https://m.edsoo.ru/ff0ac3d0
MOCTOSTHHBIX MAarHUTOB
56 MaruauTHoe 1oJie. bubmuoreka [IOK

MarauTtHoe 1mojie 3eMIIH U

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

€TI0 BHAYCHUC HJIs ) KU3HHU
Ha 3emie

57

OmneiT DpcTena.
MarsuTHoe IoJIe
3JIEKTPUYECKOIO TOKa
MarHuTHOE 1oJie KaTylKu
C TOKOM

bubnuorexa [IOK
https://m.edsoo.ru/ff0acld?2

58

IloaroroBka x rogoBoM
KOHTPOJIbHOM paboTe 1o

59

I'onoBas koTposbHAs
pabora 3a 8 kiacc/
Bcepoccuiickas
poBepoyHas paboTa

60

[Ipumenenue
AIIEKTPOMArHUTOB B
TexHuke. JlaboparopHas
pabota "U3ydenue
NecTBUSL MATHUTHOTO
HOJIs1 Ha IPOBOJTHUK C
TOKOM"

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DIIEKTPOBUTATENH
IMOCTOSTHHOTO TOKA.
Hcnonp3oBanue
AIEKTPOJBUIATEIIEH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE.

bubmuorexa [IOK
https://m.edsoo.ru/ff0ac86¢c



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

JlaGopaTtopHasi pabota
"KoHcTpynpoBaHue u
u3ydeHure paboThI
aJieKTpoaBUTraTesis"

62

Onbitel @apanest. 3akoH
AIEKTPOMArHUTHOU
unaykuuu. [1paBuno
Jlenna

63

DJneKTporeHepaTop.
CrniocoObl noydeHus

AIEKTPUYECKON DHEPTUU.

DIIeKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX
HNCTOYHHUKaAX BHGPFI/II/I

64

IIoarororka k
KOHTPOJIbHOM paboTe 1o
TeMe "DNEeKTpUIeCKre U
MarHuTHBIE ABJICHUS"

65

KonTponbHas padora mo
Teme "DNEeKTpUYECcKue u

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

MAarHUTHBIE IBICHUS"

66

[ToBTOpeHue u 06o0IIEeHNE
coJiep)KaHus Kypca Qu3uKu
3a 8 Kjacc

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

67

[ToBTOpenue u oboOIIEeHNE
coziepKaHus Kypca GU3UKH
3a § Kkiace

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

[ToBTOpEeHME M 000OIIEHNE
cojiepkaHus Kypca QU3NKu
3a 8 xiacc

OBIIEE KOJIMYECTBO HACOB

[10 ITPO'PAMME

68

14.5



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne undposbie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
MexaHuyeckoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema oTcuera.
OTHOCUTENBHOCTh 1 bubmmorexa LOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO IBMYKCHHS
PaBHOMepHOE 1 bubnuoreka LIOK
NPAMOJIMHENHOE IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBromepHoe
MPSIMOJIMHEITHOE IBH>KEHHE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOpPOCTb



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

[Ipssmonuuerinoe
PaBHOYCKOPEHHOE
JIB>KEHUE. Y CKOPEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CkopocTb NPSMOJIMHEITHOTO
PaBHOYCKOPEHHOTO
neuxenus. ['padux
CKOPOCTHU



https://m.edsoo.ru/ff0ad8d4

Jlaboparopnas pabota
"OnpeneneHue yCKOpeHus
TeJa Mpu PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOU
IJIOCKOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CB0OOIHOE TaJIeHUE TEIL.
Omnelitel ["annies

PaBHOMEpHOE IBMKEHME IO
OoKpykHOCTH. [lepuon n
4acToTa OOpaIieHusl.
JIunelinas u yriosas
CKOpPOCTH

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0ael76

10

[enTpocTpemMurenbHoe



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

YCKOpEeHHE

IlepBbiit 3akoH HeroTOHA.

Bu6muoreka [JOK

11
Bexkrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnunoreka [IOK
PaBHopelicTByrOIIAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHA. bubnuoreka LIOK
Cynepnozunus cui https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha
14 1} I/IMeHeHI/IeI[ 3aKOHOB bubmorexa HOK
P https://m.edsoo.ru/ffO0aeb6c
Herorona
15 Cuna ynpyroctu. 3akoH bubnmnoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo teme
«Cuna ynpyroctn»
Jlaboparopnas pabora
PaTOpHai p bubmuorexa [JOK
17 «OmnpeneneHue KeCTKOCTH

MIPY>KUHBD)

https://m.edsoo.ru/ff0aee28



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

bubmuorexa [JOK

18 Chua Tpenus https://m.edsoo.ru/ff0af738

19 Pemenue 3aga4d mo teMe bubmnoreka LIOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHnas pabora

20 "Onpenenenue bubnuoreka [IOK
kod(durmenTta TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KeHus"
Pemenue 3amau mo teme Butmorexa LOK

21 "3axonst Hpioroma. Cua https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuia TSKECTH U 3aKOH

99 BCEMUPHOI'O TATOTEHUS. bu6nuoreka LIOK
YckopeHnue cBOOOAHOTO https://m.edsoo.ru/ff0af044
TTaICHUS
VYpok-koHpepeHuus
"JIBrKEeHHE TEN BOKPYT

23 TPaBUTAIMOHHOTO IIEHTPA
(Conmueunas cucrema).
lamaktukn"

24 Pemenue 3a1a4 mo reme Bbu6nmuoreka [JOK

"Cua THKECTHA U 3aKOH

https://m.edsoo.ru/ff0af5f8



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

BCEMHUPHOIO TATOTEHUS"

25

HepBaﬂ KOCMUYECCKast
CKOpPOCTbD. HesecomocTts u

neperpy3Ku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCcHEe MaTepuaibHO
TOYKU. AOCOIOTHO TBEPIOE
Teno. PaBHoBecue TBEPIOTO
TeJa C 3aKPEIJIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LenTp TsKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue maTepuanbHOW
TOYKH. AOGCONIOTHO TBEPIOE
teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpauieHus1. MOMEHT CHJIBI.
enTtp TsKECTH

28

Pemrenue 3amad nmo reMe
"MomeHT cusl. LlenTp
TsOKecTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme
"MexaHn4YeCcKoe IBHKEHUE.
Bzanmoneiicrue Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

30

KonrponsHas padora no

Bbu6nmuoreka [JOK



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

TeMe "MexaHndecKoe
NBIKeHUe. BzanMoneiicTBue

TEI

https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tema. Ummyssc
CHJIBL. 3aKOH COXPaHEHUS
AMITyJIbCa. YTIPYroe u
HEYIPYroe B3aUMOJIEHCTBHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

Permrenuie 3amay mo reme
"3aKOH cOXpaHEHUS
uMmIysbca'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096c

33

Ypok-koHpepeHIIHS
"PeakTUBHOE IBUKEHUE B
MIPUPOJIE U TEXHUKE"

34

Mexannueckast paboTta u
MOIIIHOCTb

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0a84

35

Pabota cumbl TSHKECTH, CHJIBI
YIPYTOCTH U CHJIBI TPCHUS

bubmnoreka LIOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopatopHas pabota
«Omnpenenenue padOThI
CHJIBI TPEHUS NIPH
PaBHOMEPHOM JIBUKEHUHU
TeJa 10 TOPU30HTAILHON
MIOBEPXHOCTU

37

CBs13b 5HEpruu 1 paboTHI.
IloTeHunanbHas 3HEprus

38

Kunernueckas sneprus.
Teopema 0 KHHETUUECKON
SHEPTUU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3akoH COXPAHCHUSA SHCPI'UU
B MEXAaHUKEC



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

Jlaboparopnas pabora

40 «M3yuyeHune 3aK0Ha Brommorexa HOK
i https://m.edsoo.ru/ffOb12fe
COXPAaHCHHUS SHEPT UM
41 KonebarensHoe ABMKEHUE U bu6mmoreka [IOK

€ro XapaKTCpUCTUKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHusl.
BrinyxaeHHbIe KosieOaHusl.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremMaTnyeckuii u
MPY>KUHHBIA MasiTHUKA

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh TepUoa
KoJIeOaHUH OT JKECTKOCTH
MIPYKUHBI K MAcChI TPy3a»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue sHeprun npu
MEXaHUYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabora
«OmnpeneneHne 4acToThl U
nepuoJia KojeOaHuit
NPY>KUHHOTO MasTHUKA)

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoja konebanuii rpysa,
MOJIBEIIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

MexaHU4ecKHe BOJIHEL.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpogosibHBIE 1
MOIEPEYHBIE BOJIHBI

Bu6muoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHIHs
"MexaHH4YeCKHE BOJIHbI B
TBEPJIOM TEJIE.
CelicMuyeckue BOJHEBI"

50

3Byk. Pacipoctpanenue u
OTpakKeHHE 3BYKa



https://m.edsoo.ru/ff0b21fe

51

VYpok-uccienopanue
"Habmroenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHAN
pE30HaHC

53

VYpok-koHpepeHuus
"VpTpa3Byk 1 MH(pa3BYK B
MIPUPOJIE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHnyeckue
K0J1e€0aHus U BOIHEL"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas pabora no
TeMe "3aKOHBI COXPaHEHMS.
Mexanunueckue KosebaHus u
BOJIHBI"

56

DNEeKTPOMarHuTHOE MOJIeE.
ONeKTpOMarHUTHbIE BOJIHBI

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57

CaoiicTBa
3JIEKTPOMAarHUTHBIX BOJTH

58

Ypok-koupepennus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
3JIEKTPOMArHUTHBIX BOJIH
JUIL COTOBOM CBI3H"

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccienoBanue
"N3yueHue CBOMCTB
ANEKTPOMArHUTHBIX BOJIH C
ITOMOUIbI0 MOOUIIBHOTO
Tenedona”

bubmnoreka LIOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amay Ha
OMpEaACIICHUC YaCTOThI 1
JJIMHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

61

DneKTpoMarHuTHas Npupoaa
cBera. CKOpOCTh CBETA.
BostHOBBIE CBOMCTBA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[IpssmonuneitHOe
pacnpocTpaHEeHHE CBETa.
3armenus Connua u JIyHbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KE€HHUs CBETA.
3epkana. Pemenue 3a1ayu Ha
MIPUMEHEHUE 3aKOHa
OTpa)K€HUs CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3aKoH
MIPEIOMIICHUS CBETa

Bu6muoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHyTpEeHHEE
OTpa)keHUE CBETa.
Hcnonb30BaHue MOTHOTO
BHYTPEHHETO OTPAKEHHUS B
ONTHYECKUX CBETOBOJIAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlaboparopHnast pabota
"UccnenoBanue
3aBHCHMOCTH YTJia
MIPEIOMIIEHUS] CBETOBOTO
Jy4a OT yIJia IaJIeHus Ha

rpaHuLe "BO3yX-CTEKIIO

67

VYpok-koHpepeHuus

"M cnonp30BaHuE ITOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJPBI,
ONTHKOBOJIOKOHHAS CBS3b"

68

JInnsel. OnTHyeckas cuiia
JIMH3BI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b3f2c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

[Toctpoenue uzoOpaxeHui B

bubmuorexa [JOK

69
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGoparopHnas pabora

70 "Onpenenenue GoKycHOTO bubnuoteka [IOK
pacCTOAHUS U ONITUYECKOMN https://m.edsoo.ru/ff0b4206
CHUJIBI coOMparomieit TuH3b1"
Ypok-KoH(pepeHIHs
" P depern bubmuorexa [JOK

71 OrnTruueckue JIMH30BbIE

" https://m.edsoo.ru/ff0c0a7e

pUOOPHI

7 I'ma3 kak onTuyeckas bu6mmoreka [IOK
cucrema. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHIHs

73 "ledexTsl 3penust. Kak
COXPAaHUTH 3peHue"
Pasnoxxenue Genoro cBera B

74 cnektp. OnbiTel HptoTOHA. bubnmnoreka [IOK

CrnosxeHue CreKTpaIbHbIX
uBeToB. Jlucnepcus ceera

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

75

JlaboparopHnast pabota
"ONBITHI IO Pa3JI0KEHUIO
0eJoro CBeTa B CHEKTP U
BOCIIPHUSATHIO L[BETA
IPEIMETOB MPHU UX
Ha0JII0/IEHNH Yepe3
L[BETOBBIE (QHIILTPHI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cOe2a

76

YPOK-IIpaKTUKYM
"BoaHOBBIE CBOMCTBA CBETA:
nucnepcusi, uHTepdepeHIus
u audpakuus”



https://m.edsoo.ru/ff0c0e2a

Omneitel Pe3epdopna u

bu6mmoreka [IOK

7
IJIaHEeTapHas MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaenb
aroma bopa
Hcnyckanue v oTJIonieHne
79 cBeTta aTOMOM. KBaHTBI bubmorexa TIOK
. ' ’ https://m.edsoo.ru/ff0c144c
JInHenuaTeie ClIEKTPBI
YPOK-TIpaKTHK
80 "II{QaGJH(f eHI/Ie}:EGK OB bubmorexa LOK
A " P https://m.edsoo.ru/ff0c1550
UCITYyCKaHUs
81 PannoakTHBHOCTE U €€ BHIbI bubmorexa HOK
A a https://m.edsoo.ru/ff0c1672
82 CrtpoeHnue aToMHOTO fJIpa. bubmuorexa [JOK
Hyknonnast Mmogens https://m.edsoo.ru/ff0c18ac
83 PaguoakTuBHBIC bu6mmoreka [IOK
npespatieHus. M3oronsl https://m.edsoo.ru/ffOclal4
Pemenue 3a1a4 no teme:
84 "PagnoakTUBHBIE bubmmorexa [OK
" https.//m.edsoo.ru/ff0clb4a
MIpeBpaIeHus
85 [Tepwon morypacmana
VYpok-koHpepeHIHs
86 "PagmnoakTBHbBIEC N3TyYEHUS bu6mmoreka [IOK
B IPUPOJIE, MEAUTINHE, https://m.edsoo.ru/ff0c2126
TeXHUKE"
SInepHble peakuy. 3aKOHBI
AeP peait bubmuorexa [JOK
87 COXpaHEHHS 3apsI0BOTO H

MaCCOBOI'O YHUCEII

https://m.edsoo.ru/ff0c1c58



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
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3M aTOMHBIX
snep. CBs3b Macchl U
SHEepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemrenne 3amay o reme
"SAnepubie peakuu"

90

Peaknuu cuHTe3a U IeIeHUS
sanep. Uctounuku 3Heprun
CoiHna u 38837

Bu6muoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepeHIHs

"SI nepHast SHEpreTUKa.
JleicTBUS paIuOAKTUBHBIX
W3JIyYCHHI Ha )KUBbIC
Opranu3mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM
paborte 1o Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHUTHHIE BOJIHBI.
KBanToBrIC siBIEHNS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo
TeMe "DNeKTPOMarHuTHOE
noJje. DJIeKTPOMarHuTHbHIE
BoiHEI. KBaHTOBEBIE
saBJIeHus"

94

IToBTOpenue, oboOIIeHNE.
JlaGopaTopHblie paboTHI IO
Kypcy "B3aumopeiicteue

Ten"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06001ICHHE.
Pemenue pacyeTHbIX 1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572



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

KauC€CTBCHHBIX 3aJ4a4 I10

teme "TemnsoBele npouecch’

[ToBTOpeHuEe, 0000ImICHHE.
Pemenue pacueTHBIX U

Bu6mmoreka [JOK

96 Ka4eCTBEHHBIX 3a]1a4 110
A https://m.edsoo.ru/ff0c2a22
teme "KII/] TeroBbIx
nBuraresaei"
[ToBTOpeHME, 0000IICHHE.
Pemenue pacueTHbIX U
97 KauyeCTBEHHEIX 3a/1a4 110 bubmmorexa [OK
https://m.edsoo.ru/ff0c2b30
teme "KIIJI
3JEKTPOYCTaHOBOK"
[ToBTOpEeHHEe, 000O0IICHHE.
98 JIaGoparopHble PabOTHI 1O Bubmorexa HOK
P " P P " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeTOBbIE SIBICHUS
[ToBTOpEeHue, 060061IEeHNE.

99 Pa6ora ¢ Tekctamu 1o Teme bu6mmorexa [IOK
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHON TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIACC

Kon
MPoBePSIEMOro
pe3yjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmMbI OCHOBHOT'O 06mer0 06pa3OBaHI/Iﬂ

11

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATHUSA

1.2

pasiiiaTth ABJICHHUA IO ONMCAHWIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘ICCKOC SABJICHUEC

13

pacro3HaBaTh IHPOSIBIEHHE H3YYEHHBIX (U3MUYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B IPUPOJE,
IIPU 3TOM MEPEBOAUTh MPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (MMPU3HAKH) PUZNUYECKUX SBICHUN

14

ONUCHIBaTh H3YyYEHHBIC CBOWCTBA Tl U (DU3MYECKHE SIBJICHUS,
UCIONb3ysl (DU3MYECKHE BEJIWYMHBI, IPU ONUCAHUU TMPABUIBLHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, MX
0003Ha4YeHUSI U €AUHUIIBI (PU3NUECKUX BEJIIMYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME  JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTHh TIpaUKH  H3Y4YEHHBIX  3aBUCUMOCTEH

(bUBUYECKUX BEIMUNH

15

XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHUSA W IIPOLCCCHI,
HUCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU J3TOM JdaBaTb CJIIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa MW  3alucCbiBaTb €ro MaT€MaTH4YCCKOC

BBIPAKEHUE

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECChl U CBOWCTBA TEN, B TOM
4yhcllie M B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh TNPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 jorMyeckux ImaroB ¢ omopod Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA PU3NYECKUX SABJICHUH, PU3NUECKUX 3aKOHA WIH

3aKOHOMCPHOCTHU

1.7

pemate pacdyéTHble 3amaun B 1 — 2 1eWCTBUSA, UCTIONB3YS 3aKOHBI U
(hopMyIibl, CBsI3bIBaIONINE (PU3NYECKUE BEIHMUMHBI: HA OCHOBE aHaJIM3a

YCJIOBUA  3aJla4d  3allMCbIBATb  KPATKOC  YCJIIOBUC, TIOACTABJIATH




(u3nyeckre BeTUUUHBI B (OPMYIIBI M MPOBOJIUTH PAcYEThI, HAXOIUTh
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC IJIs PEIICHUs 33]a4, OIICHUBATH

PEAUTUCTUIHOCTD MOTYICHHON (PU3NICCKON BEIIMIMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTH IPH MOMOIIU
(GU3NYEeCKUX METOJOB, B ONHCAHWU HCCICJOBAHUS  BBIIACIATDH
MpoBepsieMOe  MpEANoJoXKeHue  (Tumoresy),  pa3inyarb |
WHTEPIPETHPOBATh MOJYYCHHBIH pe3ynbTaT, HAaXOAWTh OIIUOKH B

XO0J¢€ OIIbITa, A€J1aTh BBIBOALI 110 €T0 pE3yjIbTaTaM

1.9

MPOBOJIUTh OMBITHI TI0 HAOIIOJCHUIO (U3UYECKUX SIBJICHUH WU
¢u3MUecKUX  CBOWCTB  Tel:  (QOpPMYIHpPOBaTH  IMPOBEPSIEMBIC
NPEIINOJI0KEeHUs, CcOOUpaTh  yCTAHOBKY M3  IPEIOKCHHOTO

O60py,[[OBaHI/I${, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTB BBIBOJBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHS C HUCIOJIb30BAHHEM AHAJIOTOBBIX M
uudpoBBIX MPHOOPOB, 3aMKUCHIBATH MOKa3aHHUS MPHUOOPOB C y4ETOM

3aJIaHHOM a0COMIOTHON MOrPEUTHOCTH U3MEPEHUI

111

MPOBOAUTh  HUCCIICJOBAHME 3aBUCHMOCTH  OJIHOM  (hu3HuecKoit
BEJIMYUHBI OT JPYyrol ¢ HCIOIb30BAHUEM TIPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHMU Y4YEOHOTO HCCIEIOBaHUS, COOMpATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
(¢uKkcupoBaTh pe3yJabTaThl MOJIYYEHHONW 3aBUCUMOCTH (PUBNYECKUX
BEJIMYMH B BUJIE PEAJIOKEHHBIX TaOJIUI U IpauKOB, J1€1aTh BBIBOJIBI

10 pe3yJibTaTaM UCCICIOBAHUA

1.12

MNpOBOAUTL KOCBCHHBLIC H3MCPCHUA (I)I/IBI/I‘-ICCKI/IX BCJIIMYHH, CJICAYyA
HPCHHOXCCHHOﬁ HUHCTPYKIUU: IIPU BBINIOJIHCHUN I/I3MepeHHI>'I CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHHUC HCKOMO1

BCIIMYUHBI

1.13

CO6J'IIOII3.TB InpaBujia TCXHUKHU 0e30IacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaThb IPHUHLMIBI JEUCTBUS U3YYEHHBIX
NpUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO HMX OINHUCAHUSA,
UCTOJNB3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX  SIBICHUH U

HE0OX0auMbIe (PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTH TPHUMEPHl  (HAXOAWTh HWH(MOPMAIMIO O TPUMEPAX)

MPAKTUYECKOI0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHHUM B OBCEIHEBHOM




KU3HU 11 oOecriedeHus OE30MacHOCTH TPU  OOpaIleHUuH ¢
npubopamMy U TEXHUYECKUMHU YCTPOICTBAMHU, COXPAaHEHHUS 310POBbS U

COOJIIO/ICHHSI HOPM SKOJIOTHUYECKOT'O MTOBEJICHUS B OKPYKAIOLICH cpezie

1.16

OCYILIECTBIATH OTOOP MCTOYHUKOB MHPopManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM M IYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIIENATh MH(OPMAIUIO, KOTOpas SBISAETCS MPOTUBOPEUMBON WU

MOXET OBITh HEIOCTOBEPHOM

1.17

HCII0/Ib30BAaTh npu BBIIIOJIHCHU U y4eOHBIX 3alaHui
HAYYHONIOIYJISIPHYIO ~ JIUTepaTypy  (usmueckoro  coaepaHwus,
CIIpaBOYHBIE MaTepHallbl, pecypcbl cetu VHTepHer, BlaneThb
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HH(popManuu

13 OJJHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.18

co3/1aBaTb COOCTBEHHbIE KPAaTKUE NMUCbMEHHbIE U YCTHbBIE COOOLICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMaLuu (HU3NYECKOTrO
CoJiep’KaHus, B TOM 4YMciIe MyOJUYHO JIeNaTh KpaTKUe COOOIIEHHUS O
pe3yabTaTax NPOEKTOB WM Y4eOHBIX HCCIEIOBaHUN, HpPU STOM
IPAMOTHO MCIOJb30BaTh M3YYECHHBIM IOHATHWHBINA anmapar Kypca

(u3HKH, COMPOBOKIATh BHICTYIUIEHHE NIPE3eHTaluen

1.19

MIPU BBIMIOJTHEHUN Y4E€OHBIX MTPOEKTOB M UCCIIEAOBAHUI paclpeaeiiaTh
00s13aHHOCTH B T'PYIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 33/1a4aMH,
CIEIUTh 3a BBLINIOJHEHUEM IIJlaHa JSWCTBUM, aJICKBAaTHO OIICHUBATh
COOCTBEHHBI BKJaJ B JACITENbHOCTb TPYMIbBI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAS MHEHHE

OKPYKAFOITIX

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HUCIIOJB30BAaTh IIOHATHUA

1.2

pas3iiniaTth SABJICHUA MO OMNHUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JAHHOC (1)H3PI‘-I€CKOC SABJICHUC

13

pacro3HaBaTh MPOSIBICHHWE W3YYEHHBIX (U3MYECKUX SIBICHUH B




OKpY’KaloIlleM MHUpPE, B TOM 4Hcie (U3UYECKUE SBICHUS B NMPUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) PU3UIECKUX SBICHUMA

14

OIMCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKHUE SBICHHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, IPU ONUCAHUM IPABHIHHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEIIMYHUH,
0003HAYCHHS M €AUHUIIBI (PU3UYECKUX BEITHMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTHh TpauKu  M3YyYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCpU30BaTb CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/IS SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBLI, IpU OTOM JaBaTb CIIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa M  3allMChIBAThb €ro MaTrCMaTH4YCCKOC

BbIPAKCHUEC

1.6

OO0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JIOTMYeCKHMX IIaroB ¢ mnomouipto 1 — 2 u3yuyeHHBIX CBOWCTBA

(bu3nUecKuX sBICHUHN, PU3NUECKUX 3aKOHA U 3aKOHOMEPHOCTH

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 NENCTBUSI, UCIIONb3YS 3aKOHBI U
(hopmysl, CBsA3BIBarONME (PU3NUECKHE BETUYMHBI: HA OCHOBE aHATU3a
YCIIOBHSI 3a/1a4¥ 3alIUChIBaTh KPATKOE YCIOBUE, BBISBISTH HEJOCTATOK
JNaHHBIX JJI pelIeHHs 3aJayd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXomuMBbIe ISl €€ pelIeHUs, MPOBOJUTH PAacdEThl U CPaBHHUBATH
MOJyYeHHOE 3HA4YeHHE (DU3NYECKONW BETUYHHBI C HM3BECTHBIMU

JaHHbIMH

18

pacnio3HaBaTb HpO6JICMBI, KOTOPBIC MOXHO PpCHIUTH IIpU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOHOB, UCITIOJIB3YA OIMMMCAHUEC UCCIICAOBAHMA, BIACIIATH
MMPpOBEPACMOC TIPCATIOIOKCHUEC, OUCHHUBATL IMPABUJIIBHOCTL IIOPSAJKa

MMPOBCACHUA UCCIICIOBAHUS, NCIIATh BHIBOABI

1.9

MPOBOJIUTH OMBITHI TI0 HAOMIOJCHUI0 (U3UYECKUX SBICHUH WIH
¢u3nyeckux  CBOMCTB  Tel:  (OpPMYJIHMpOBaTh  MpPOBEpsieMble
NPEANONIOKEHNS, COOMpaTh  YCTAHOBKY W3  IPEATI0KEHHOTO

000pyI0BaHUs, OMMCHIBATH X0 OIBITa U (POPMYTUPOBATH BBHIBOBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MEPCHHUA C MCIIOJIB30BAHUCM aHAJIOTOBBIX




puOOPOB U TaTYUKOB (PU3MUECKUX BEIUUUH, CPABHUBAThH PE3YJIbTAThI

U3MEPECHUH ¢ y9€TOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH

111

MPOBOJUTH  HCCIENOBAHWE  3aBHUCUMOCTH  OJHOM  (DU3HYECKOH
BEJIMYUHBI OT JPYyrol C HCIOIB30BAHUEM IPSAMBIX H3MEPECHMI:
IUTAHUPOBaTh HCCIEIOBaHUE, COOMpATh YCTAHOBKY U BBINOJHATH
U3MEpeHus, Ccleays MpeIoKEHHOMY  IUIaHy,  (puKcupoBarth
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUAE TaOIULl U IpaduKoB,

ACJIaTh BBIBOJEI 110 pE3YyIbTaTaM UCCICAOBAHUA

112

IIpOBOAUTD KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIIMYHH:
IUIAHUPOBATb U3MCPCHUS, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY,
(R (S13% HpGI[JIO)KeHHOfI HHCTPYKIIMHK, W BbIYUCIIATH 3HAYCHUC

BCJIMYUHBI

1.13

CO6.]'IIOI[8.TB [mpaBruJia TCXHUKH 0e30macHOCTH Ipu pa60Te C

nabopaTopHbIM 000pyIOBaHHEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX ONMCAaHUSA, HUCIOJIb3Ys
3HaHUS O CBOHCTBax (U3MUECKUX SBJICHUH M HEOOXOIMMBbIE

(u3nuecKkre 3aKOHOMEPHOCTU

1.15

pacro3HaBaTb MPOCTHIC TEXHUYCCKUC yCTpOI\/JICTBa U U3MCPUTCIILHBIC
HpI/I60pH o CXeMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
OJICKTPHUYCCKUX ueneﬁ C MOCICOAOBATCIIBHBIM MW HapaJlJICIIbHBIM
COCOAMHCHUCM 9JICMCHTOB, pa3inyad YCIOBHBIC 0003HaUCHHS

QJICMCHTOB 3JICKTPUYCCKUX Lenein

1.16

MPUBOJUTh TpUMEPHl  (HAXOAUTh HWHPOpPMAIUMI0O O MpUMeEpax)
MPAKTUIECKOTO MCIIONh30BaHMs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HM I OOecredyeHus: Oe30MacHOCTH TpU  OOpaIIeHUH C
npudoOpaMu U TEXHHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3I0POBbS U

COOJIOICHHSI HOPM PKOJIOTUYECKOT0 MOBE/IEHHUS B OKpY Kalollel cpene

1.17

OCYHICCTBIIATDH IOUCK I/IH(bOpMaLII/II/I (I)I/ISI/I‘-ICCKOF 0 COICpPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCHOIIUXCA 3HAaHUN U HYTéM CpaBHCHUA
JOITIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpas

SBIISICTCS IPOTUBOPEYMBON HITH MOXKET OBITh HEJJOCTOBEPHOM

1.18

UCITIOJIb30BaTh NPU  BBHIOJHEHUH  YYEOHBIX 3aJaHUil  HAY4HO-
MOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOro CoJIepkKaHUs, CIPABOYHBIC

MaTepuaibl, pecypcel cetd  VHTepHeT; BiameTh NpUEMaMu




KOHCIIEKTUPOBAHUS TEKCTa, MPeodpa3oBaHus UHPOPMALMKU U3 OJIHON

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIC COOOIICHHUS,
0000mmas uHPOpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PUIUIECKOTO
COlep)KaHUs, B TOM 4YHCJIE IMYyOJIMYHO MPEACTABIATh PE3yIbTAThI
MPOSKTHOM WJIM HCCJICIOBATEIbCKONH JCATCIBHOCTH, TPH 3TOM
IPaMOTHO KCITIOJIb30BaTh H3yYCHHBIH MOHATHHHBINA ammapar Kypca

(bu3HKH, COMPOBOKIATh BHICTYIUICHHUE TIPe3eHTaluen

1.20

MIPHU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB M MCCIEAOBAHUHA (HU3MIECKHUX
MIPOLIECCOB pacrlpeAessaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJHEHUEM IUIaHA
JNEHUCTBUMI M KOPPEKTUPOBAaTbH  €ro, aJeKBAaTHO  OLEHUBATh
COOCTBEHHBI BKJAJ B JEATEIBbHOCTb TIPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE€  B3aUMOJCWCTBHE,  NPOSABIAS  T'OTOBHOCTh

paspemiats KOHPIUKTHI

9 KJIACC

Kon
MPOBePIEMOro
pe3yjabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HCII0JIb30BATh U3YYCHHBIC ITOHATHA

1.2

pas3yiniaTth SABJICHUA IO OMHUCAHWUIO UX XApPAKTCPHBIX CBOIMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIINX JaHHOEC (1)I/ISI/II-I€CKO€ SIBJICHUEC

13

pacro3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY)KalollleM MHUpe, B TOM 4Hclie (pU3NYECKUE SBIICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/auy B y4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) PUZNYECKUX SBJICHUN

14

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCHONB3ysd (U3UYECKHE BEIMYMHBI, NPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYHH,
0003HAYCHHS M €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIME JAHHYI0O (U3UYECKYI0 BEIHMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTHh TIpaUKH  HM3YyYCHHBIX  3aBUCHUMOCTEH

(bU3UYIECKUX BEIMYMH




15

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U IMPOLECCHI,
WCIIONB3ysl HW3Y4YEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO
(GOopMyIHMpPOBKY 3aKOHAa M 3alKChIBaTh €ro  MaTeMaTH4YecKoe

BBIPpAXXCHUE

1.6

OOBSICHATH (PM3MUECKUE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIIaroB ¢ IMOMOIIbI0 2 — 3 H3YYCHHBIX CBOWCTBA

(bU3NYECKUX SIBICHHUH, PU3NIECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbIE 3agaudl (ONMparoLIMecss Ha cucreMy u3 2 — 3
yYpaBHEHMIi), WCHOJB3YyS 3aKOHBI W  (OPMYINBI, CBS3BIBAIOIINE
¢usnyeckue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud
3allMChIBaTh KPAaTKOE YCJIOBHME, BBIIBIATH HENOCTAKOUIUE WU
130BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE
JUIsL PELIeHMs, NMPOBOJUTH PACUETHI U OLICHMBATh PEATMCTUYHOCTH

MOJTyYSHHOTO 3HAYCHUS (PU3NIECKON BEIIMINHBI

1.8

pacrno3HaBaTh NpPOOJIEMbl, KOTOPbIE MOXHO PEHIUTH IMPH MOMOILU
(u3MYECKUX METOJI0B, UCIIOJIb3Yys ONUCAHUE HCCIIE0BaHNUs, BbIIETIATh
MIPOBEPSIEMOE IPEIIIOIIOKEHUE, OLCHUBATH IPABUIBHOCTL IOpsIKa
MIPOBEACHUS MCCIENOBAaHUsA, JelaThb BBIBOJBI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOIEHUH U OTIHITOB

1.9

MPOBOJNTH OIBITHl 0 HAONIOJCHUIO (U3HUYECKUX SBICHUH WIH
(U3MYECKUX CBOWCTB TEJ: CAMOCTOSTENIHHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO0 HabOpa 00OpYHAOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYIUPOBATEH BHIBOJIBI

1.10

NPOBOJIUTH TPH HEOOXOJUMOCTH CEpPHUI0 TPSAMBIX HM3MEPEHUH,
ompeneNsiss CcpeaHee 3HAYCHHE HW3MEpsieMOol BeTW4HHBI ((POKyCHOE
paccrosiHMe coOuparomeil JUH3bI), 000CHOBBIBATH BHIOOp criocoda

n3MepeHus (M3MEpUTENIBHOTO MpUdopa)

111

MPOBOJIUTHh HCCIEAOBAaHUE 3aBUCUMOCTEN (U3UYECKUX BEJIMYHUH C
WCIIONb30BAHUEM MPSAMBIX HU3MEPEHUM: TJIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSATEIIbHO COOMpaTh YCTAHOBKY, (UKCHUPOBATh PE3YIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEIWYMH B BUAC TaOIHIN

rpaduKoB, AeIaTh BBIBOJBI IO Pe3yJbTaTaM UCCIIEIOBAHUS

112

IIPOBOJUTH KOCBCHHBIC U3MCPCHUA (1)I/I?>I/I‘ICCKI/IX BCIIMYNH:




IJIAaHUPOBATh M3MEPEHHs], COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh M3MEPEHUs, CJIEeAys MPENIOKEHHOW HWHCTPYKIIHH,
BBIYMCIISITH 3HAYEHUE BEIMYMHBI W AHAJIU3UPOBATH IOJIyYECHHBIE

Pe3yNIbTaThI ¢ YY4ETOM 3aJaHHOW OTPELUTHOCTH U3MEPEHHIA

1.13

coONIOIaTh IpaBWJa TEXHUKM OE€30MaCHOCTH IpuU  paboTe ¢

1a00paTOpHBIM 000PYIOBaHUEM

1.14

pas3iindyaTe OCHOBHBIC IIPHU3HAKKW H3YYCHHBIX (1)I/I3I/ILI€CKI/IX MOHCHCﬁZ
Mar€puajibHas TOYKa, a0COJIFOTHO TBépI[OG TECII0, TOYCYHBIM MCTOYHHK
CBCTAa, JIy4, TOHKasd JIMH34, IJIaHCTapHad MOJCJIb aTOMa, HYKJIIOHHAas

MOJCJIb aTOMHOI'O d1pa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOMCTBax (U3MUECKUX SBJICHUH M HEOOXOIMMBbIE

¢busnvIecKre 3aKOHOMEPHOCTH

1.16

UCIIONBb30BAaTh CXEMbl U CXCMAaTUYHbIE PUCYHKH H3YyUYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Y4eOHO-ITPAKTHUUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOECHUS N300paKEHUN B MJIOCKOM

3epkaie 1 coduparomieil TmH3e

1.17

MPUBOJUTL TpUMEpHl (HAXOAWTh HUH(POPMALMIO O TPUMEPAX)
MPaKTUYECKOrO MCIOIb30BaHMsI (PU3NYECKUX 3HAHUMN B MTOBCETHEBHOM
KHU3HM Ui o0ecriedeHusi O€30IacHOCTH TpU  OOpalleHuH ¢
npuOOpaMy U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/10POBbsS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 NOBCACHUSA B Opr)KaIOH_ICﬁ cpeac

1.18

OCYIIECTBIATH MOUCK HHPOpMAIHK (HU3HMUECKOTO COACPKAHUS B CETU
HNutepuer, camocTosTenbHO (OPMYIUPYS TOMCKOBBIM  3ampoc,
HAXOOUTh  IIyTH  ONPEIEICHHUS  JIOCTOBEPHOCTH  IIOJYYEHHOU
nHpOpMallUd HAa OCHOBE HMMEIOIINUXCS 3HAHUW M JOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCNOJb30BaTh MPU  BBIMOJHEHUH YYEOHBIX 3aJaHUi  Hay4yHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJepaHHs, CIPaBOUYHbBIE
Marepuainsl, pecypcsl cetu MHrepHeTr; BiageTts  NpUEMAMU
KOHCIIEKTHPOBAHMs TEKCTa, NpeodpazoBaHusl MHOOPMAIMKU U3 OAHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3aaBaThb COOCTBEHHBbIE MHUCHMCHHEIC U YCTHBIC COO6IJ.I€HI/IH Ha




OCHOBEe HHGpOpPMaUU M3 HECKOJbKHX HCTOYHHUKOB (PU3NUECKOTO
coZiepKaHusl, MyOIMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIIN
HCCIEAOBATENIbCKOM  JEATEIbHOCTH, IHPU  3TOM  I'PaMOTHO
KCMOJIb30BATh U3YyYEHHBIN NOHATUIHBIN aIllapar u3y4aeMoro pasaeia
(UMK ¥ COMPOBOXKIATh BBICTYIUIEHHWE IIpEe3eHTalel ¢ yd4&Tom

0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB

121

MIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHHUNA (HU3NIECKUX
IIPOLIECCOB pacHpeAessaTh 00SA3aHHOCTH B IpYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHa
JNEHUCTBUMI M KOPPEKTUPOBAaTH  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTb TIPYIIbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE€  B3aUMOJACWCTBHE,  NPOSABIAS  T'OTOBHOCTh

paspeniatb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pasneJa

Kon
3JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COIEPKAHMS

®U3UKA U EE POJIb B IIO3HAHWUMN OKPYXAIOIIEIO MUPA

11

Ousuka — Hayka O TMpupoje. SIBICHHUS NPUPOBIL.
Odusnyeckue  SABICHUS:  MEXaHWYECKUE,  TEIUIOBBIE,

QJICKTPHUYCCKUC, MAHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ousnyeckne BenWYMHBL  M3MepeHne  U3MUECKHUX
BennunH.  Pusmueckue  npubopsl.  [lorpemHoctsh

n3MepeHnil. MexxayHapoHas CUCTEMA €AUHULL

1.3

ECTGCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHUA: Ha6J'IIO)IeHI/IC,
IMOCTAaHOBKA HAY4YHOI'0 BOIIPOCA, BBIJABUIKCHHE T'HIIOTC3,
OKCIICPUMCHT 110 IIPOBCPKC  T'HIIOTC3, 00BsICHEHHE

Ha0JII0JaEMOTO SIBJICHUSA

14

Omnucanue (I)I/I3I/I"ICCKI/IX SIBIICHUH C IOMOILIBIO MOJETIEH

15

[IpakTuueckue paboOThI:

H3mepeHnue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPOTO TETA.
Ornpenenenue pa3MepoB MabIX TeEJ.

N3mepenne Temrmeparypbl NpU MOMOIIM KUIKOCTHOTO

TCPMOMCETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHMA O CTPOEHMU BEHIECTBA

2.1

CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, UX pa3MeEpBbl.
OnbITel,  OKa3bpIBAIOIIUE  JUCKPETHOE  CTPOEHUE

BEIECTBA

2.2

I[BI/I)I(GHI/IC HacCTHIL BCIICCTBA. CBs13b CKOpPOCTH

JBWKEHHUSI 4YacTUIl C TeMIeparypod. bpoyHoBckoe

nBukeHue, 1uddysus

2.3

B3anmoaeiicTBre YacTHIl BEMIECTBA: TPUTSKEHUE U

OTTAJIKUBAaHUC

24

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHHUE Ta30B,
KHUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKUX)  Tedl.

B3anmocBs3b MeXxy CBONCTBAMHU BEIIECTB B Pa3HBIX




arperaTHbIX COCTOSHHUAX U HUX ATOMHO-MOJICKYJISIPHBIM

CTPOCHUEM
25 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTuyeckue pabOTHI:
OneHka JguameTpa aroMa  METOJOM  psfoB  (C
26 HCIIOIb30BaHuEM (oTorpaduii).

OnBITHI 1O HAOIIOICHUIO TEIIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI 1o 00HapYKEHUIO JecTBus CHJI

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMO/IEMCTBUE TEJI

31 MexaHnnueckoe JIBUKEHHE. PaBHomepHOE 51
' HEPAaBHOMEPHOE JBUKCHUE
25 Ckopoctb. CpenHsisi CKOPOCTh NpU HEPAaBHOMEPHOM
' JBUKEHUH. Pacu€Tr myTu U BpeMEHU JIBUKEHMUS
SIBnenue mHepuuu. 3akoH MHepuuHU. B3aumoneincTeue
3.3 Tel Kak MPUYMHA U3MEHEHHS CKOPOCTHU JIBHMYKEHUS TEIL
Macca kak Mmepa HHEpTHOCTH Tela
34 [InotHOCTH BemecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM
' MOJIEKYJI B €JJUHHIIE 00bEMA BElIeCTBA
3.5 Cuna Kak XapakTepHUCTHUKa B3aUMOACUCTBHS TEll
36 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuisl c
' IIOMOIIBIO JUHAMOMETPA
37 SIBneHue TAroTEHUA U cuia TskecTH. Cuila TSHKECTH Ha
' Ipyrux miaHerax. Bec remna. Hesecomocts
38 Cuna Tpenusi. TpeHHE CKOJBXKEHHS M TPEHUE TMOKOS.
' Tpenue B npupoie U TEXHUKE
39 CrnoxxeHue cui, HaNpaBiICHHBIX IO OJHOW NPSMOM.
' PaBHozelicTByIOILIAs CUIT
[IpakTuyeckue paboThI:
OmnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JBUKEHUS
310 (wapuka B OKUAKOCTH, MOJEIU  DIEKTPUYECKOIO

aBToMOOWIIT W Tak jainee). OmnpeneneHue cpeaHen
CKOpPOCTH CKOJIbKEHHs Opycka WIM IIapuka 1o

HAaKJIOHHOM  T1ockoctd. OmnpeneneHue  IMIOTHOCTH




TBEPIOTO Tena. OnbITHI, JEMOHCTPHPYIOLIUE
3aBUCUMOCTh pacTshKeHUs (aedopmanuu) mpyKuHbI OT
HNPUIOKEHHOM  cwiibl.  ONbBITHL, JI€MOHCTPUPYIOILINE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIBKEHHS OT Beca Teja U

XapakTepa CONPHKACAIOMINXCS TOBEPXHOCTEN

dusndeckue SIBICHUS B Ipupoac: MpUMEPbI ABUXKCHUA C

3.11 Pa3JIMYHBIMU CKOPOCTAMM B KUBOM U HEXKUBOU IIPUPOJAE,
JeUCTBHUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETD, MOALIMITHUKI

JIABJIEHME TBEPJIBIX TEJI, YKUJKOCTEN 1 TA30B

41

HaBJ’IeHI/Ie TBép,Z[OFO tena. CrnocoObl YMCHBIICHUA U

YBCJIMYCHU NaBJIICHUA

4.2

JaBnenue ra3za. 3aBUCUMOCTD JIABJICHHS Ta3a OT 00bEMa,

TEMIIepaTypbl

4.3

Hepez[aqa JaBJICHUA TBépI[LIMI/I TCJIaMH4, XUAKOCTAMH H

razamu. 3akoH Ilackans. [IneBMaTndyeckue MamHbL

44

3aBUCUMOCTH JaBJICHUSA KNIKOCTHU oT FJ'IY61/IHBI.
IMuapocraTtuyeckuii mapagokc. CooOIIAONTUECS COCY/IBI.

FI/IILpaBJ'II/ILIeCKI/Ie MCXaHHU3MBI

4.5

ATtmocdepa 3emun u atmocdepHoe naBienue. [IpuanHbl
CYIIECTBOBaHMUSA BO3AYHIIHOM 00ojouku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBIECHUS OT

BBICOTBI HAZX YPOBHEM MOPA

4.6

Nsmepenne armocheprnoro mamneHus. [Ipubopsr s

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JleficTBHE KMIKOCTH W ra3a Ha IOTIPYKEHHOE B HHX
Teno. BreltankuBaromas (apxuMenoBa) cuiia.  3aKOH

Apxumena

4.8

[lnaBanue ten. Bo3nyxomiaBanue

49

[IpakTuueckue paboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT
00béMa TMOTrpyXEHHOM B IKHAKOCTH YacTH Tela.
OrnpezenieHne BBITAIKUBAIOMICH CUIIbI, IEUCTBYIOIIEH Ha

TEI0, NOrpy:kEHHOe B  KUAKOCTb.  IIpoBepka




HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JECUCTBYIOLIEH
Ha TCJIO B KHUIAKOCTH, OT MacCChl T¢Cia. OHBITBI,
JIEMOHCTPUPYIOIIHE  3aBUCUMOCTb  BBITAJIKMBAIOLIECH
CWJIbI, JIEHCTBYIOIIEH Ha TEJIO B >KMJKOCTH, OT 00bEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTH T€Jla U OT IUIOTHOCTU
KHIKOCTH. KoucrpynpoBanue apeoMerpa HIIH

KOHCTPYHUpOBaHUE  JIOJKM M  ompeaencHue e

rPY30MOABEMHOCTH

Odwsnyeckue  SBICHWS B TPUPOJAC:  BIIMSHUC
4,10 aTMOC(EepHOro JIaBJICHUsI Ha )KUBOM OPTraHU3M, IJIABAHUE

pBIO

TexHuueckue yCTPOHCTBA: COOOMIAIOIIMECS COCY/BI,
411 YCTPOMCTBO  BOJIONPOBOJA, THAPABINYECKUN Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT M1

5.1 Mexanuueckas padora
5.2 MexaHnueckas MOITHOCTb
£ 3 [IpocTtele  MexaHU3MBI:  pblyar, OJOK, HaKJIOHHas
' IJ10CcKOCTh. [IpaBuio paBHOBecus ppryara
5.4 [IpumeHneHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3omoroe  mpaBuiao»  MexaHukd.  KoapunueHt
9.5 MIOJIE3HOTO necTBus MEXaHU3MOB. [IpocTsie
MEXaHU3MBbI B OBITY U TEXHHKE
5.6 [ToTenuumanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sneprust
- [lonHas MexaHudeckas 3Heprusi. 3aKOH W3MEHEHUs U
' COXPAaHEHHS MEXAaHUYECKOM SHEPTUU
[IpakTuyeckue paboThI:
Onpenenenue pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM
5g JOBUKEHUM Tejla 110 TOPU3OHTAJIbHOW IIOBEPXHOCTH.

HccnenoBanue YCIIOBUM paBHOBECHS pblyara.
W3mepenne KIIJ| HaxionHol mockoctu. W3ydenue

3aKOHA COXPAHEHUSI MEXaHHMYECKON YHEPTUU




Ouznyeckue SBICHUS B TMPHUPOJAE: phIYaru B Tele
5.10
YeJoBeKa
TexHu4yecKkue yCTpOWMCTBA: pblUar, IOABMKHBIA U
511 HETIOJBYIKHBIN OJIOKH, HAKJIOHHAS IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1IeMEHTBHI COIePKAHUSA
pasnea 3J1eMEeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIC ~ TIOJIOKEHUS  MOJICKYJISPHO-KHHETUIECKOM
6 TEOpUU CTPOCHHsI BemecTBa. Macca ©  pa3Mepsl
1
Moniekyn.  OmbITl, MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHHS MOJIEKYIIPHOKHHETHYECKOW TEOPHH
Mopenn  TBEpAOrO,  KMJIKOrO W razo00pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammueckue U amopdHbIe
Tena
OOBsicHEHHEe CBOMCTB ra3o0B, XKHMJIKOCTEH M TBEPIBIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYIIPHOKUHETHYECKON
TEOpUHU
6
6.4 CmauyuBaHue U KanWUISIPHBIE SBJICHUS
6.5 TemioBoe paclIupeHne U CKaTHe
66 Temneparypa. CBs3p TemIepaTrypsl €O CKOPOCTBIO
TETUTOBOTO JIBFKEHHSI YaCTHI
6 Buytpennss sHeprus. CriocoObl H3MEHEHUs! BHYTPEHHEH
g
SHEPIUu: Tervionepeaada u CoBepIeHne paboThl
68 Buzpl Teruionepenaun: TEMIOMPOBOIHOCTh, KOHBEKIINS,
U3JTyueHHe
KomnyectBo ~ TemnoTel.  YaenbHas — TEIUIOEMKOCTh
6.9
BEILIECTBA
6.10 TeruiooOMeH ¥ TEMJIOBOE paBHOBECHE. Y PaBHCHHE




TEIUIOBOTO OalaHca

6.11

[InaBnenue n OTBEPACBAHUEC KPUCTANIMYCCKHUX BCHICCTB.

Y,Z[eJ'IBHaH TCIJIOTA IIJIaBJICHUA

6.12

[TapooOpa3zoBanne u  KoHAeHcauus. McnapeHue.
Kunenue. VYaenbHas  rtemiora mnapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIIEPATypPbl KUIIEHHUSI OT aTMOC(EPHOTO

JaBJICHUA

6.13

BiaxxHocTh BO3yxa

6.14

3H€pFI/I$I TOIIJINBA. YILCJII)HBJI TCIIJIOTA CropaHusa

6.15

[TpunHrunel  paboTbl  TermoBbix — asurareneit  KITJT
TEIUIOBOI'O JBHUraTels. TemnoBBIE ABUTaTENU U 3alllUTa

OKPYKaroIIen Cpeibl

6.16

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIJIOBBIX

mponeccax

6.17

[TpakTrueckue paboTHhI:

OnbIThI o 0OHapyKEHUIO JEUCTBUS CHII
MOJIEKYJIIPHOTO IPUTSKEHUSI.

OnbITel MO BBIPAIIMBAHUIO KPUCTAIOB MOBApEHHOU
COJIA WUJIU caxapa.

OMBITHI 110 HAOIIOACHHUIO TEMJIOBOTO PACHTUPEHUS Ta30B,
JKUJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue qaBIeHUS BO3/IyXa B OaJJIOHE MIMPHUIIA.
OnBIThl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIaBJICHUS
BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHHUSI.
[IpoBepka rumore3bl JMHEHHOW 3aBUCUMOCTH JIJTUHBI
CTONOWKA JKUJIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEPATYPHI.

HaGnronenne m3MeHeHUs BHYTPEHHEW SHEpPrUM Tella B
pe3ynbTaTe Temonepeaayu U paboThl BHEITHUX CHUIL.
HccnenoBanue sBICHUS TETNIOOOMEHA IMPU CMEIINBAHUN
XOJIOTHOW U TOPsTYEH BOJIBI.

OmpeneneHrie  KOJMUYECTBA  TEIUIOTHL, MOJYyYEHHOTO

BOILOI\/JI npu TEIIO0OOMEHE C Harp€TbiIM MCTAINIMYCCKUM




LWIAHAPOM.
Ornpenenenne yeabHOM TeMI0EMKOCTH BELIECTBA.
HccnenoBanue npoiecca uCapeHus.
OmnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

OnpeneneHHe y,HeHBHOfI TCIIOTHI IIJIABJICHUS JIbAA.

6.18

dusnueckue SBICHHS B TPUPOJAC: TOBEPXHOCTHOE
HATSDKEHHE W KamWULIpHBIC SBICHHS B IPHPOJIE,
KpHUCTaUIBl B Tipupoae, u3nydeHue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TyMaHa,

HHEs, CHETA.

6.19

TexHudyeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI
WCIIOJIB30BAaHUs KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, TMIPOMETpPBI, ICUXPOMETp, HapoBas TypOuHa,

ABUTaTC]Ib BHYTPCHHCTO CrOPpaHUA.

DJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 Onexrpusanus Tei. [[Ba pona 3JIeKTpUUECKUX 3apsiioB
B3auMonelictBue 3apsokeHHBIX Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTb CHJIbI B3aUMO/IEUCTBUS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXKLY TEJIaMH )
Onexrpuueckoe nojie. Hanmpsyk€HHOCTD 2IIEKTPUYECKOTO

7.3 nosist. [lpuHIun cyneprno3uuny 3JIeKTPUYECKUX MO
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenn »snekTpuyeckux 3apsaoB. DIIEMEHTapHBIN

74 anekTpudeckuii 3apsana. Ctpoenne aroma. IIpoBogHUKYN 1
TUDJIEKTPUKU

7.5 3aKOH COXPaHEHHUsI JIEKTPUUYECKOTO 3apsiaa

26 ONEeKTpUYeCKUH  TOK.  YCIOBUSL  CYLIECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. FICTOUHHUKH ITOCTOSIHHOTO TOKA

JlencTBust 3IIEKTPUYECKOTO TOKa (TeroBoe,

7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUUYECKUII TOK B

KUIKOCTAX U ra3ax




Onektpuueckass 1menb. Cuwia TokKa. DJNEKTPUYECKOE

7.8

HaIpsHKEHUE

9 ConporuBnenue IIPOBOIHHKA. VY nenbHoe

1.

CONPOTHUBIICHUE BEUIECTBA
7.10 3akon Oma 151 ydacTka 1enu

[locnenoBarenbHOE WM MHapajlyiebHOE  COECIMHEHUE
711

IIPOBOJHUKOB

PaGora u MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyis — Jlenna

DJeKTpUUYeCKrue IeNu U TMOTPEeOUTENN AIIEKTPUIECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikanue

[TocTostHHble MarHuThl. B3aumoaeicTBHE NMOCTOSHHBIX
7.14

MarHMTOB

MarnutHoe mnosie. MaruuTHoe mnoje 3eMiId U €ro
7.15

3HA4YEHHUE IS )KU3HU Ha 3emiie

OnbiT Dpcrena. MarHuTHOE T0JIE€ SJIEKTPUUYECKOTO TOKA.
7.16

[IpumMeHeHue HMeKTPOMAarHUTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO TOJS HA MPOBOJHUK C TOKOM.

DIIeKTpOABUTATENh TIOCTOSIHHOTO TOKa. Vcmonb3oBanue
717

AJNIEKTPOJIBUraTeyel B TEXHUUYECKUX YCTPOMCTBAX M Ha

TpaHCIOPTE

8 Oneitel  @apages.  SIBiIeHHME  3JIEKTPOMATHUTHOU

7.1

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crioco0b1 MOJIy4EHUS
7.19 IEKTPUYECKOU JHEpPIruMu. DNEeKTpOCTaHIIH Ha

BO300HOBIISIEMBIX HCTOUHUKAX SHEPTUU

[TpakTueckue paboTHI:

OnbITH MO HAOTIOIEHUIO NIEKTPU3AIIMN TNl UHAYKIIUEH

Y TIPU COMPUKOCHOBEHUH.
7.20

UccnenoBanue neWCTBUS SIEKTPUYECKOTO TOJIA  HA
MTPOBOJTHUKY M THUDJICKTPUKH.

COopka ® mpoBepka pabOThl AJIEKTPUYECKOM IIeTH




HOCTOSIHHOTO TOKa.
W3mepenue u peryjiupoBaHHE CHJIbI TOKA.

W3mepenne U peryinupoBaHNe HAIPSKCHHUS.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh
3JIEKTPUUYECKOIO CONPOTUBICHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUTOIA/IM TIONEPEYHOT0 CEYeHUsl U MaTepuania.
[IpoBepka mpaBuia CIOXKEHHS HANOPSHKEHUH  TpU
[I0CJIEIOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[TpoBepka mpaBuia A CUJIBI TOKA MPHU MapauieIbHOM
coeMHeHUu  pesuctopoB.  OmnpezneneHue  pabOTHI
JIEKTPUUYECKOTO TOKA, HAYIIEr0 4Yepe3 PEe3UCTop.
OnpeneneHue  MOLIHOCTH — JJEKTPUYECKOrO  TOKa,
BbIZIENIIEMON Ha pe3ucrope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, UIYILIETO 4Yepe3 JaMIIOUKy, OT HalpsKEHUs
Ha Heil. Onpenenenue KIIJI narpesarens. Mccrnenoanue
MAarHuTHOTI'O BSaHMOﬂeﬁCTBI/Iﬂ IIOCTOSIHHBIX MAarHuTOB.
W3y4eHre MarHuTHOTO IOJIsI HOCTOSTHHBIX MarHUTOB IIPH
uxX oObeAMHEHMM U pasaeneHud. VccrnegoBaHue
JIEUCTBUSA AJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel,  IEMOHCTPUPYIOIIHME  3aBHUCHMOCTHb  CHIIBI
B3aMMOJEHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHUJIbI
TOKa W HalpaBlIeHWs TOKa B KaTymke. V3ydeHue

HeﬁCTBHH MAarHuTHOIO IoOJgd Ha IMIMPOBOJHUK C TOKOM.

Konctpynpoanue " W3y4YEHUe paboThI
3JIEKTPOJABUTATEIIS. Hsmepenue KITI
ANEKTPOJABUTATEIHLHON YCTaHOBKH. OnbITHI o

HCCICIOBAaHUIO ABJICHUSA BHGKTpOMaFHHTHOﬁ WHAYKIUU:
HCCICIOBaHUC W3MCHEHMH 3HAYCHHUS H HaIpaBJICHUA

WHIYKITMOHHOTO TOKA

7.21

dusnueckue SBICHUS B TNPUPOJAE: AJIEKTPHUECKUE




ABJICHUS B  artMoc(epe,  ANEKTPUYECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE IOJe 3eMJIH, Apeiid MO0COoB,
POJIb MArHUTHOTO TOJIS ISl KU3HU HA 3eMile, MOJISPHOe

CHUAHHUC

7.22

TexHu4eckue yCTpPOMCTBA: 3JIEKTPOCKOII, aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU JHEPIUH,
AIIEKTPOOCBETUTENbHBIE  NPHOOPHI,  HarpeBaTebHbIC
AIEKTPOTIPUOOPHI (mpumeps), AJIIEKTPUUYECKUE
IIPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJIBUTATENb

IMOCTOAHHOTI'O TOKA, 'CHEPATOP IMOCTOSAHHOI'O TOKA

9 KVIACC
Kon
Kop anementa IIpoBepsiemble AIEMEHTBI CONEPIKAHUS
paszznena
MEXAHUWYECKUE SBJIEHUA
g1 Mexannueckoe JBHKEHHE. MarepuanbHas — TOYKA.
' Cucrema orcuéra

8.2 OTHOCHTEITHFHOCTh MEXaHUIECKOTO JIBYKCHUS

8.3 PaBHOMEpHOE MPpSMOTMHEHHOE ABIKEHHUE
HepaBHoMmepHOe npsimonuHeliHOe ABukeHue. CpenHsis

8.4 W MTHOBEHHasi CKOPOCTh Tejia MPH HEPABHOMEPHOM
JBUOKCHUU
Yckopenue. PaBHOYyCKOpeHHOE IPSIMOJIMHEMHOE

8 8.5

JBIDKEHUE

8.6 CBobOoxHoe nanenne. Onertel [anuies
PaBHOMEpHOE IBHKEHHE MO OKpyXHOCTH. llepnon n

8.7 yacToTa oOpameHus. JInHelHas W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpertwnii 3akon HetoToHa

8.11 [TpuHIUTT CYyTIepIO3ULIUN CHIT




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuna TPECHUA: CHUJIa TPCHUS CKOJIBXKCHUA, CHUJIa TPCHUA

813 MIOKOSI, IPYTHE BUABI TPESHUS
814 Cuna TsKECTH M 3aKOH BCEMHPHOTO  TSATOTEHUSI.
' YckopeHre cBOOOIHOTO MaJCHUs
8.15 Ipmwxenne  mmaner  Bokpyr  Comnma.  IlepBas
' KOCMHYEcKast CKOpocTb. HeBecoMOCTh 1 Iieperpy3Ku
PaBHOBecue MaTepruanbHON TOUKH. AOCOIIOTHO TBEPIOE
8.16
TEIo
8.17 PaBHoBecue TBEPAOTrO TEIa C 3aKPEIUVIEHHOM OCHIO
' BpaileHus. MoMeHT cuiibl. LeHTp TsxecTH
8.18 Nmnynse Tena. MI3mMenenne umiysbca. MIMmynbe cuitbt
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE nBUXEHUE
8.21 Mexanundeckas padoTa U MOIITHOCTb
8.2 PabGora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b
. SHEPTUH U PaOOTHI
8.3 [loTreHnmaneHass  JHEPrUs  TeNla, IOTHATOTO  HAJ
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToreHnnanbHas SHEPTUS CKATON NPYKUHBI
Kunernyeckas osHeprus. TeopemMa O KHHETHYECKOM
8.25
SHEpPruu
8.26 3aKOH COXpaHEHUS] MEXaHUYECKOH dYHEPTUHI
[TpakTueckue paboTHI:
Omnpenenenne cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka
WIA JBIWDKEHHS IIapuKa T0 HAKIOHHOH IIJIOCKOCTH.
OmnpezneneHue yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUTOCKOCTH.
8.27 HccnenoBanue 3aBHCUMOCTH TYTH OT BpPEMEHHU IIpH

PaBHOYCKOPEHHOM JBM)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH.
IIpoBepka THUIIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HAa4yaJbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psd HEYETHBIX UHUCEN, TO COOTBETCTBYIOIIUE

MIPOMEKYTKH BPEMEHH OJINHAKOBBHI.




HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpMalbHOro JaBieHus. OmnpeneneHue
Ko3pduuueHTa TpeHus ckoiabxeHus. OmnpeneneHue
KECTKOCTU MpyXKuHbL. OrnpeneneHue pabdOThl CHIIbI
TPEHUsT TpU PABHOMEPHOM JBWKEHMHM Tejla IO
TOPU30HTAILHOW ToBepXHOCTU. Ompenenenue pabOTHI
CWJIBl  YOpPYrocTM  Npu  HoabéMe  rpy3a ¢
UCIOJIb30BAHUEM  HENOJBMUXKHOTO M IOJBHIKHOTO

0JIOKOB

dusznyeckue ABJICHUS B IMpUpOAC: IIPUIUBLI U OTJINBEI,

8.28 JnBrkeHue 1uiaHeT CONHEYHOM CHCTEMBbI, pEeaKTUBHOE
JIBI)KEHUE KUBBIX OPTaHI3MOB
829 TexHuueckne  yCTpOMCTBA:  CIUAOMETP,  JATYUKU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTBL

MEXAHUWYECKUE KOJIEBAHUA U BOJIHBI

KonebarenpHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUH: IepHOJ, YaCTOTa, aMILTUTYy 1A
9.9 MaremaTnueckuii 51 IIPYKUHHBIN MasTHUKH.
' [TpeBpariieHre YHEPTUU MPH KOJIe0aTEIbHOM JIBIKEHUN
03 3aryxatomue kojeOaHus. BbIHYyXIeHHbIE KoyeOaHUs.
' Pe3onanc
Mexannueckue BoJHBL. CBONMCTBA MEXAaHUYECKUX BOJIH.
04 [IpononpHble M MONepedHble BOJHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ pacnpoCTpaHeHUsa. MeXaHn4ecKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI
9.5 3Byk. ' poMKOCTB 1 BhICOTaA 3ByKa. OTpakeHUE 3ByKa
9.6 WNHudpa3Byk U yIbTpa3zByk
[TpakTueckue paboTHI:
OmpeneneHre  4YacTOTBI M Tepuoia  KoJieOaHui
MaTEMaTHUYECKOTO MasiTHUKA.
07 OmpeneneHre  4acTOTBI M Tepuona  KoJjieOaHuid

NPYXUHHOI'O MasTHUKA
HccnemoBanme  3aBUCMMOCTH — TEepHOJa  KoJeOaHUA
IIOABCUICHHOI'O K HUTH rpy3a OT IJIMHBI HUTHA.

HccnenoBanne  3aBHCUMOCTH — Tepuojna  KojeOaHW




INPY)KUHHOIO MasATHUKa OT Maccel Tpy3a. [IpoBepka
HE3aBUCHMOCTH nepuozaa Kosie0aHui rpysa,
HOJBEIIEHHOI0 K HUTH, OT Macchl Ipy3a U KECTKOCTH
HpyXuHBbL. MI3MepeHne yckopeHus: CBOOOAHOTO MaIeHHs
®dusnyecKkue sBICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKUE BOJIHBI,
LlyHaMH, 3X0
9.9 TexHUYecKkne yCTPOMCTBA: IXOJOT, HCIOJIb30BaHUE
' yJBTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMATHUTHOE ITIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
10.1 DNEeKTPOMarHUTHOE MoJe. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH
10.2 [kana 37€KTpPOMarHUTHHIX BOJIH
103 OnexkTpoMarHuTHas npupoga cBeta. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMCTBA cBETA
10 [IpakTuyeckue paboThI:
10.4 N3ydenre  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJIH €
MOMOIIIbI0O MOOMIJIBHOTO Tesie(hoHa
@dusnueckue SABICHUS B NpUpoAe: OHOJIOrMYecKoe
10.5 JeNCTBUE BHJIIMOTO, yIABTPadUOIETOBOrO u
PEHTTEHOBCKOTO U3Iy4eHHUM
10.6 Texuuueckue YCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBeta. Mctounnku cBera
11.2 [IpamonnHEHOE pacIpOCTpaHEHUE CBETA
113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTPAKEHHS
' cBeTa
11 114 IIpenomnenne cBera. 3akoH TPEIOMIICHUS  CBETa.
' [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop stydeii B 1uH3e
m OnTuueckass cuctema (oToanmapara, MHKPOCKONa U
' Teneckona
11.7 I'maz kak onrudeckas cucrema. biau3opykocts U




JaJIbHO30PKOCTDh

Paznoxenue 6emoro ceeta B criektp. OnbiThl HproTOHA.

18 CrnosxeHue crieKTpajabHbIX LIBETOB. Jlucnepcust cBeTa
[TpakTuyeckue paboThI:
HccnenoBanue  3aBUCHMOCTM  yIyla  OTPa)KEHUS
CBETOBOIO JIy4a OT yIJa [aJIeHusl.
W3ydyeHne XapaKTepUCTHK H300pa)KeHHsI NpPEAMETa B
IUIOCKOM 3€pKaJie.
HccnenoBanue  3aBUCUMOCTH  yrja  IPEJIOMIICHUS
CBETOBOIO Jy4a OT yIJla MaJieHHs Ha TPaHULIE «BO3IYX —
11.9 CTEKJION.
[TonyueHne u300pakeHUN C MOMOILBIO COOMparoIIeH
JIMH3BI.
Onpenenenre (GOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIbI COOMPAIOLIEH JTHH3BI.
OnpITBl TO pa3joXKEeHHI0 OeJIoro cBeTa B CHEKTP.
OneITEl 0 BOCHPHUATHIO I[BE€Ta IPEIMETOB IPH HX
HaOJII0/IEHUU Yepe3 LIBETOBbIE (DUIBTPHI
dusnyeckue siBieHus B npupoje: 3atmeHust CoiHua u
11.10 JlyHbl, 11IBETa TeN, ONTHYECKHE SBJICHHS B aTMmocdepe
(uBeT Heba, pedpakuus, pagayra, MUPaxK)
1111 TexHuueckne YCTpOMCTBA: OUKH, [IEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBEBIE ABJIEHUA
121 OmnbiTel Pe3epdopna u miaaHerapHas MOAETb aTroMa.
' Mogens atoma bopa
19 Hcnyckanue M MOrJolieHue cBera aToMoM. KBaHTHI
' JInnenyaTeie ClIEKTPBI
12 12.3 PagnoakTuBHOCTH. Allb(a, 6eTa- U raMMa-u3mydeHus
194 Ctpoenne aromHoro sjapa. HykioHHas  Mozenb
' aTOMHOTrO sapa. M3oromnsl
125 PannoaktuBHbie npeBpameHus. llepuon momypacnaaa
' aTOMHBIX 7Ep
12.6 SnepHble peakuuu. 3aKOHBI COXPaHEHUsI 3apsiIOBOTO U




MaCCOBOT'O YHUCCII

12.7

:‘)HepFI/Ifl CBs31 aTOMHBIX SAJIEP. CBs3b Macchl U OHEPruun

12.8

PeaKHI/II/I CHUHTE3a U ACIICHUA ANEP. Hcrounukn OHEPIrun

Coinna u 38837

12.9

Snepnas  sHepretuka. JlelicTBME  palOAKTUBHBIX

I/ISJIy‘IeHI/Iﬁ Ha )XMBBIC OPIraHU3MbI

12.10

[TpakTuyeckue paboTHI:

HaOmioneHne CIUIOMIHBIX W JIMHEHYATBIX CHEKTPOB
U3JTydCHUSL.

HccnenoBanue TPeKOB: M3MEPEHHE DHEPIHU YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).

W3mepenue paainoakTUBHOTO (oHA

12.11

@usznueckue SBICHUS B IIPUPOJE: ECTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMHUYECKHE Iy4H,
PaAMOAKTUBHOE H3JIy4YeHUE IPUPOAHBIX MHUHEPAJIOB,
JEHCTBUE PAJUOAKTUBHBIX H3JIyYCHHM Ha OpraHu3M

YCJIOBCKaA

12.12

TexHnueckne YCTpOMCTBa: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN 103UMETP, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHO
NPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu  GuU3MKM B HAYYHOM  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3U
YW TO03HABa€MOCTH SIBJICHHM NPUPOIBI, O pOJIU SKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKH U TEXHOJIOTHH, 00 93BOJIOIUHU
(u3MUYeCKUX 3HAHWUH W WX POJH B ICJIOCTHOW €CTCCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJAE POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUS O BUJAX MaTepuu (BEIIECTBO M IMOJE), O IBHKEHHUU Kak
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJIECHUI HPUPOIbI
(MeX&HI/IquKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX H KBaHTOBBIX);
YMEHHUE pa3inyaTh sBJICHUS 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3UUECKUX SBICHUMN
B OKpyXaromemM MHUPEC, BLBICTAA HWX CYIICCTBCHHBIC CBOMCTBA

(mpu3HaKN)

BJ'Ia,I[eHI/IC OCHOBaMHU ITOHSATHMHOIO arrapara U CHMBOJIMYCCKOTO
A3bIKA CbI/ISI/IKI/I U HUCIIOJIb30BAHHEC HX IJI PCIICHHA y‘-Ie6HBIX 3aaa4,;
YMCHHEC XapaKTCPpHU30BaATb CBOMCTBaA TCII, (I)I/IBI/I‘-IGCKI/Ie SABJICHUA H

MIPOIIECCHI, HCTIONB3YS (DyHIaMEHTATbHBIE U IMIUPHIECCKUE 3aKOHBI

VYMenue onuceBaTh HU3Y4YCHHBIC CBOMCTBA TeN U (1)I/ISI/IT-IGCKI/I€ SIBJICHUS,

WCTIONB3YS (PU3HUECKUE BETUIHHBI

Branenne ocHOBaMHM METOZOB HAay4HOTO IIO3HAHUS C Y4ETOM
coOuroIeHHs TTpaBUil O€30MacHOro TpyJa: HaOMoJeHHE (PU3UIECKUX
SBJICHUN:

YMEHHUE CaMOCTOATEIBHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY

W3 JaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOI




OIIBITA U 3alUCHIBATh €r0 PE3YyIbTAThI, (POPMYIUPOBATH BBIBOABI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHH (PU3NIECKUX BETUUMH:
YMEHHE IUIAHUPOBATh  M3MEPEHUs,, CAMOCTOATENILHO  COOMpaTth
SKCHEPUMEHTAIbHYI0  YCTAHOBKY 10 HHCTPYKLMH, BBIYUCIATH
3Ha4YeHHE BEJIMYMHBl U aHAJIN3UPOBAThH IMOJIyUYEHHbIE PE3YJIbTATHI C
y4€TOM 3a/IaHHOM MTOIPEIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECIOXHBIX  IKCIEPUMEHTAIbHBIX  MCCIIEJOBaHUM;
CaMOCTOATENIPHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAHOBKY M
MPOBOJIUTH  MCCIEJOBAaHWE [0  WHCTPYKLUMH,  IPEICTaBIATH
[OJTyYEHHbIE 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJE TAOIUI] U
rpadUKoOB, yUUTHIBATh MTOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YyJIbTaTaM

HUCCICAOBAHUA

[lonumanue  XapakTepHbIX  CBOMCTB  (DU3MUECKUX  Mojejel
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TENO, MOAEIU CTPOCHHS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAaHETapHas MOJENb aTroma,
HYKJIOHHAasi MOJIe/lb aTOMHOI'O ]pa) U YMEHHUE NPUMEHATh UX I

00BSACHEHUS (PU3NUECKHUX TTPOIECCOB

YMenue oOBACHATh (PU3MUECKHE MPOLECCHl U CBOMCTBA TE€l, B TOM
YUCI€ W B KOHTEKCTE CHUTyallU IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3Y4YEHHBIE CBOMCTBA (PU3HUECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MOICIIN

YMenue pemath pacuérHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTOJNb3ysd 3aKOHBl U (OpMyJbl, CBs3bIBalOIIME (U3NYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATb KpPATKOC YCJIOBHUC 3aJadu,
BBISIBJIATH HEAOCTAIOIIUE JaHHBIE, BBHIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HeoOXouMBbIe JUIsl €€ pelleHus], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MIPOBOAUTH PAcu€Thl W OLEHUBATH PEATUCTHUYHOCTH IOJYYEHHOTO
3Ha4YeHHS (U3UYECKON BEITMYHMHBI, YMEHUE OMPEACNIATh Pa3MEPHOCTD

(bu3nuecKoil BETUYMHBI, [TOJIyY€HHOM NP peIeHNUH 3a0a4l

VYmMmenne XapaKTEpHU30BaATh MIPUHIIUIIBI HeﬁCTBHﬂ TEXHUYCCKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX NPHOOPOB, M TPOMBIIIICHHBIX
TCXHOJIOTUYCCKUX IMPOLCCCOB MO UX ONMHCAHHIO, UCIIOJIb3Yyd 3HAHUA O
CBOMCTBax (U3MUECKUX SBJICHHH M HEOoOXoAuMble (HU3MUecKue

3aKOHOMEPHOCTH




10

VYMeHue uUCMoNb30BaTh 3HaHMA O (U3MUECKUX SIBICHHUAX B
MOBCETHEBHON KM3HM s obOecnedeHus: OE30MAaCHOCTH  IpU
oOpamieHMn ¢ OBITOBBIMH ~ NPUOOpPaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbSI M  COONIOJEHUS HOPM
HKOJIOTMYECKOT0 TIOBEJICHHS B OKpYXKaloLlel cpele; NOHHMMaHHEe
HEOOXOMMOCTH TPUMEHEHHUS JOCTH)KEHUH (U3UKA U TEXHOJOTHH

AJId pallMOHAJIBHOT'O IMPHUPOJO0IIOJIb30BaAHUA

11

OneIT moMcKa, NpeoOpa3oBaHUs U MpeAcCTaBlieHUs WHPOpMaAIUU
(bu3MUEeCKOTo CoNIepKaHHUS C MCHOJIb30BAaHUEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW MH(POpPMAIMM HAa OCHOBE HWMEIOIIUXCA 3HAHUM U
JIONOJIHUTEIBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IIpHU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUN HaydyHO-TIONMYJSPHYIO JIUTEPaTypy
(U3HUYECKOTO COJICPIKAHMSI, CIPABOYHBIC MAaTEPHAIbI, PECYpChl CETH
Wnrtepner; BrnageHwe 0a30BBIMH  HaBbIKAMH  MpeoOpa3zoBaHUs
nHDOpPMAIMA W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO; YMEHHUE
CO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe — aBmkeHue. MarepuanpHas —Touka. Cucrema  OTcyéra.
' OTHOCHUTENBHOCTD JIBUKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBMKeHUEe. Cpennss ckopocts. Dopmyna s
1.2 BBIUUCIICHUS CPEeTHEN CKopocTh: vV = S/t
PaBHOMEpHOE MpsSMOIMHEHHOE ABIMKEHHE. 3aBUCUMOCTh KOOPIMHATHI TEla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOIMHEHHOTO JBIKCHHUS:
13 () =x,+ut
I'padyku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKLIUH CKOPOCTH, MPOCKIIHH
NepeMEIICHUs, MyTH, KOOPIUHATHI TpPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBHYKEHUN
3aBUCHMOCTh KOOPJIMHATBHI Te€Jla OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBHKCHUS:
2
Sl =vy #f+ay= %
@opmynbl AN TPOEKIUU HEpeMEIICHUs, MPOSKIMA CKOPOCTH M TPOCKIUH
YCKOPEHHS TIPH PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKEHUH:
2
14 s, (=, t+a,- 5
U_\'('f) =Upy T4, L,
a.(r) =canst,
Ul.‘fz - Ul.‘f2 =2HIST
I'padukn 3aBUCHMOCTH OT BpEMEHHM JUIS TMPOCKIMU YCKOPEHHS, NPOSKIHU
CKOPOCTH, TIPOEKIMH TEepPEeMEelIeHUs], KOOPAMHATHI TPH PaBHOYCKOPEHHOM
NPSMOJIMHEIHOM JBHKCHUU
CBoOoanoe maaenue. @opmyIbl, OMUCHIBAIONINE CBOOOAHOE MaJCHHE TEla IO
15 BEpTHKAIN (JIBI)KEHHE Tela BHU3 WIM BBEPX OTHOCHUTEIHHO MHOBEPXHOCTH

3emin). ['paduku 3aBHCHUMOCTH OT BpEMEHM JJIsl TPOEKLUUH YCKOPEHHUS,

MPOCKIIUA CKOPOCTH ¥ KOOPAWHATHI TMPU CBOOOJHOM TIQJEHUU Teja I10




BEPTUKAIIN

CKopocTh PaBHOMEPHOIO [BIKEHHUSI Tella MO0 OKpYXKHOCTU. HampaBienwue
CKOpOCTH.

dopmyna s BBIYUCIEHUS CKOPOCTH 4Yepe3 pajnyC OKPYKHOCTH U HEPUOJ

oOpailieHus:
2nR
=
T

LlentpocTtpeMutensHoe  yckopeHue. HampaBieHue I@HTPOCTPEMHUTEIHHOIO

16 yckopeHusi. @opmyiia 711 BBIYUCICHHUS YCKOPEHUS:
2
a. = L
"R
®opmyna, CBSI3bIBAIONIAS IEPUOJT M YACTOTY OOPAICHHUS:
V= 1
T
Macca. IInotHocts Bemectsa. opMyra it BBIYMCIEHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢puznyeckas BenuuuHa. Cl0KeHHEe CHIT
1.9 SAsnenue nnepuuu. [lepsoiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBI€HHOCTh BEKTOPA YCKOPEHUS Tela M BEKTOPA CUJIbI, IEUCTBYIOIIEH Ha
TENo
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
111 Fy y=—Fi
119 TpeHue nokosi U TpeHUE CKOJIbKeHUA. DPopMyra i BBIYUCICHUS MOAYJISL CHIIbI

TPCHUSA CKOJIBKCHUS:




F_=u-N

1.13

Hedbopmanuss Tenma. Yopyrue w Heynpyrue jaedopManuu. 3aKOH YIPYyrou
nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

My - 1M
F=G. 1 _2
R
Cuuia TsKecTH. Y CKOpeHUe CBOOOIHOTO HaIeHHsl.
dopmyia st BBIYUCICHUS CHIIBI TSOKECTH BOJIM3M moBepxHocTH 3emin: F = mg.
JiBmxenne mianet Bokpyr Connna. IlepBas kocMu4ecKast CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmmynbe Tena — BeKTopHas puznueckasi BeIMYrHa.
D=mi

I/IMHYJ'ILC cucTteMsl Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJIA 3aMKHYTOI\/’I CHCTCMBI TCII:
D=y +imy Uy =const

PeakTuBHOE IBMKEHHE

1.17

Mexann4deckas pa60Ta. q)opMyna JJI1 BBIYUCIICHU A paGOTH CHJIBI:

A=Fscoso

Mexannueckast MOIITHOCTb:

n=24
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUA. GDopMlea JJI BBIYUCIICHU A

KUHETUYECKON YHEPIrUu:
H!Uz
E, =——
2

Teopema o kuHeTHYECKOM AHEeprun. Gopmyiia sl BBIYUCIECHUS TOTCHIIMAIbHON




OHEPTIHH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIrus:

E=E;+E p
1.1 3aK0oH COXpaHEHHSI MEXaHUUeCKOU sHeprun. Dopmyiia A 3aK0OHa COXPAHECHUS
MEXaHHYECKOHN SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnienne MexaHUUECKOW YHEPTUU TIPU HATMYUHU CHIIBI TPEHUSI.
[IpocThie MeXaHU3MBI. «30JI0TOE MPABHIIO» MEXAHUKH.
Poruar. Momenrt cuisl: M - FI.
VYciioBre paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasmxHbIM 1 HemoABM X HBIN 0110ku. KII/] mpocThix MexaHU3MOB,
n= Aummnraﬁ
A‘S&I‘I:E‘IEEE&H
JlaBiieHue TBEPAOrO TeENa.
®opMyna 7151 BBIUUCIECHUS 1aBJIEHUs TBEPOTO Tema:
F
P= G
121 JlaBnenue raza. ATMocepHOe TaBlIeHUE.
' IM'uapocTaTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMyia 11t BBIYUCICHUS 1aBJICHUSI BHYTPU KUIKOCTH:
P=P+Pu,
1.22 3axoH Ilackans. ['uppaBnrueckuii mpecc
3akon Apxumena. QPopmyna s ONpPEAETCHUS BBITAIKUBAIOLIEH CHJIBL,
JEWCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh MJIH ras3:
1.23

F_jtm_ =pgV

Vcaosue mraBanus tena. IlmaBanne CYI0B U BO3AYXOIIJIaBaHUEC




1.24

Mexannueckue KoneOaHus. AMIUIMTYa, TEPHOJ W YacToTa KOJICOAHHIA.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHNUI:

1.25

MaremaTuueckuii M TPYKUHHbIA MasTHUKHU. lIpeBpamienue sHeprum Mnpu

KoJie0aTeIbHOM JABHXKCHUHU

1.26

3aryxaromue kKoynebanus. Bernyxkaennabie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE U MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

1.28

3By1(. FPOMKOCTB N BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3MepeHnne cpelHell IUIOTHOCTH BEIIECTBA; apXHUMEIOBOM CHIIBL, KECTKOCTH
NPYXUHBL, KO3(D(UITMEHTa TPEHUSI CKOJNBKEHHS, paOOTHl CHIIBI TPEHUS, CHIIBI
YIPYrOCTH; CpeAHEN CKOPOCTH JIBUXKEHHs Opycka IO HAaKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
neprofa KojeOaHWH MaTeMaTHYeCKOro MasTHUKA; YacTOThl U TMepuoja
Koje0aHui MPYKMHHOIO MasTHHKA,; MOMEHTAa CHJIbI, IEWCTBYIOIIETO HA phlyar;
paboThl CUJIBI YNPYTrOoCTH MNpH MOABEME TIpy3a C IMOMOULIbIO HEHNOJIBH)KHOTO
0s10Ka; pabOTHI CHIIBI YIPYTOCTH MpPHU MOJBEME Ipy3a ¢ MOMOUIBIO MOJBUKHOTO
O110Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BEMaA MNOTPYKEHHON
YacTH TeJla U OT MJIOTHOCTHU >KUAKOCTH; HE3aBUCUMOCTU BBITATKHUBAIOIIEH CHUIIbI
OT MAacchl Teja; CUIIbl TPEHHSI CKOJIBKEHHSI OT CHJIbI HOPMAJILHOTO /1aBJIEHUS U OT
poJla IOBEPXHOCTH; CUJIBI YIPYrOCTH, BO3HUKAIOIIEH B NPYXHUHE, OT CTENEHU
nedopmaruu Py KUHBI, YCKOPEHUsT OpyCcKa OT yrila HakKJIOHA HAMpaBIISIOIICH;
neproja (4acToThl) KOeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Koje0aHui MPYKUHHOTO MAasiTHUKAa OT MacChl Irpy3a U KECTKOCTU MPYKUHBI;
UCCIIe/IOBAaHNE HE3aBHCHMOCTH IE€pHoja KoJeOaHHH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHSI pblyara

1.30

Qu3uueckue sA6leHUs 6 nNpupode. TIPUMEPHl JBWKEHUS C Ppa3IMUHBIMU
CKOpPOCTSIMM B KHUBOM M HEKUBOU NMPUPOJIE, IEUCTBUE CHIIbI TPEHUS B PUPOIE U

TCXHUKC, TIPUIIUBBI W OTJIUBBI, IABWUKCHUC IIJIAHCT ConHeyHOM CHUCTCMBI,




PEaKTUBHOE IBW)KEHME JKUBBIX OPraHU3MOB, PbIYary B TEJIE€ YEIIOBEKA, BIUSHUE
aTMOC(EepHOrO JaBJICHUS HA JKMBOM OpPraHW3M, IUIaBaHUE pbIO, BOCIPUATHE

3BYKOB JXUBOTHBIMH, 3CMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMH, 3XO

Texnuueckue yCWlpOﬁCWlGG.’ CIIMAOMETP, OATYHUKH IIOJIOKCHHUA, paCCTOAHHUA H
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHUIIHUKHU, PAaKEThI, pbIyar, HO,Z[BI/DKHHﬁ u

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6I)ITy,

131 COOOIIAIONTUECS COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BaHUE YIbTPa3BYyKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS ~ MOJICKYJISIPHO-KUHETHUYECKOM  TEOpPUU  CTPOCHHS

2.1 BelecTBa. Mojienu TBEPIOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

Y JBuwxenne dyactuilr BemiectBa. CBsS3b  CKOPOCTH  JIBIDKEHHS  YacTUI[ C

' TeMreparypoil. bpoynosckoe nBuxenue, aupdysus

2.3 CmauvBaHUE U KaUJUISIPHBIE SIBICHUS

24 TemoBoe paciiupeHue u cxxaTue

25 TemnoBoe paBHOBECHE

26 Buytpennss sHeprusa. Pabora u Temonepenada Kak CIOCOOBI HM3MEHEHHS

' BHYTPEHHEHN SHEPTUU

2.7 Buapl Temionepenayun: TemiI0onNpoBOAHOCTb, KOHBEKIUS, U3TyUEHHE
HarpeBanne wu oxmaxkaenue T1en. KonudecTBo — TEmoOThL. Y enbHas
TEIUIOEMKOCTb:

2.8
O=an(t,—1,)
3aKOH COXpaHEHUsl PHEPIrUU B TEIJIOBBIX Ipolieccax. YpaBHEHHUE TEIJIOBOTO
OanaHca:

29

O +0, +..=0
HUcnapenue u koHuaeHcauus. V3MeHeHHE BHYTPEHHEN SHEPrMU B IPOLECCE
210 WCIapeHuss M KoHAeHcanuu. KumeHwe IKHIKOCTH. YJenpHas TeIoTa
' napooOpazoBanusi: L = Q/m
2.11 BraxxnocTh Bo3ayxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHWE BHYTpPEHHEH »HHEpPruM Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenbHas TEII0Ta MIaBICHHS:

2.12 ’ 0
_}H
BuyTpeHHs sHeprus cropanus TOILIMBA. Y JeNbHAas TEIUIOTa CrOpaHus TOIUIUBA:
2.13 g=Q/m
2.14 [Tpunuuns! padote! TemnoBbix asurareneil. KIIJI remnoBoro nsurarens
IIpakmuyeckue pabomvi
N3mepenune ynenpHON TEMIOEMKOCTH METAUIMYECKOTO LWJIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJyYEHHOTO BOJOM KOMHATHOM TeMmmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii IWIMHIpP;, KOJWYECTBA TEIUIOTHI,
2.15 OTJ@HHOTO HAarpeThiM LMJIMHAPOM, IIOCIE OIYCKaHUs €ro B BOJY KOMHATHOH
TEMIIEPATypbl; OTHOCUTEIbHOW BIIAXKHOCTU BO3AYXa; YJAEIbHOW TEIJIOThHI
IaBieHus Jpna.  MccnenoBaHue W3MEHEHHs TEMIIEpaTyphl BOABI  IIpU
Pa3IMYHBIX YCIIOBHUSX; SBJIEHUS TEIUIOOOMEHA MPHU CMEIIMBAHUU XOJOJHOW U
ropsiuei BOJbI; POLECCA UCTIAPEHUS
Qusuueckue sAeneHUs 8 npupooe: TMOBEPXHOCTHOE HATSHKEHHE U KalWJUISPHbIC
2.16 SIBJICHUSI B TIPUPOJE, KPUCTAIIBI B Mpupojie, unydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBl UCIIOJIb30BaHUs KPUCTAIIIOB,
217 KHUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOuHa, JBUTAaTeNb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. [[Ba BUaa 2IEKTPUYECKUX 3apsi0B
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyrnona
3.3 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsaaa
34 Onektpuueckoe mone. HanpsokéHHocTh  anektpudeckoro mois.  [IpuHiun
' CYNEPIO3ULMHU JIEKTPUIECKUX 10JIeH (Ha KAYECTBEHHOM YPOBHE)
35 Hocurenn onexrpuueckux 3apsnoB. [IeicTBHE 3JIEKTPUYECKOrO MOJIA  HA
' aNeKTpudecKue 3apspl. [[pOBOAHUKYN U TUAIEKTPUKU
3.6 [TocTossHHBIN 37eKTpUYECKHil TOK. [[elicTBUA anekTpuueckoro Toka. Cuiia Toka.




Hanpsoxenne.

l=q/t,U=Aq

BHGKTpI/I‘ICCKOC COIIPOTUBIICHUC. yI[eJ'IBHOC SJICKTPHUYECCKOE COIIPOTHUBIICHHUE!

3.7 R =pl/S
38 3akon Oma a5 yaactka snekrpudeckoi menu: | = U/R
[TocnenoBarenbHOE COSTUHEHHE TPOBOTHUKOB:
I =I,; U=U,+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE coeMHEHNE TPOBOJHUKOB PABHOT'O CONMPOTHUBIICHUS:
U=U:1=1+1L; Rzi.
2 2 B
CMmenianHble COSMHEHUS TPOBOITHUKOB
Pa6ota u mouHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jl>xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opctena. MarHuTHOE ToJie TMPSIMOTO MPOBOJAHHKA C TOKOM. JIuHHMH
MarHMUTHON MHIYKIIAU
313 MargutHoe T1I0J€ TOCTOSHHOTO MAarHurta. Bs3amMonelWcTBHEe MOCTOSHHBIX
MAarHuToB
3.14 JlelicTBrE MarHUTHOTO MOJIsI HA IPOBOAHUK C TOKOM
3.15 Omnbitel @apajnes. SABnenue 3neKTpoMarHuTHOW HHAYKIMU. [IpaBuino Jlenna
Ipaxmuueckue pabomoi
W3mepenue  DNEKTPUYECKOTO  COMPOTHUBIECHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHIBI TOKA, BO3HHKAIOMIETO B MPOBOJIHHKE

(pe3ucTopsl, TaMII04Ka), OT HAMPSHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTHUBIICHUS OT JIJIMHBI MIPOBOJIHUKA, IUIOIIA/IA €r0 MONEPEUHOr0 CEYCHUS U

YACIBHOT'O COITPOTUBIICHUA.




[IpoBepka mpaBuia AJsl 3JIEKTPUUECKOTO HAIPSDKEHUS MPHU MOCIEI0BATEIbHOM
COC/IMHEHUM TMPOBOJIHUKOB; IMpaBUja JUIsl CUJIbI JJIEKTPUUECKOTO0 TOKa MpHU

IapajuIeIbHOM COEIMHEHUH ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKa)

Quzuyeckue a6leHUs 8 Npupode: BICKTpUUYECKUE SBICHUS B armocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE IMOJIe 3eMId, Apei( MOIOCOB,
POJIb MATHUTHOTO TIOJISI JJIs1 J)KU3HU Ha 3eMile, TIOJISIPHOE CUSHUEC
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, PEOCTar,
CUETUMK  DIICKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelbHbIE 3IEKTPOnpUOOPHI (mpumepsl), IIEKTPUYECKUE
MPEJOXPAaHUTEIH, SJICKTPOMArHHUT, JJICKTPOJBUTaTENlb IOCTOSHHOTO TOKA,
TeHepaTop MOCTOSTHHOTO TOKA
3.19 DnexkTpoMarHuTHbIE BOJIHBL. [1IKkana anekTpoMarHuTHEIX BOJH
3.20 JlydeBast Mmozenb cBeta. [IpsiMosnHeitHOE pacpocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cBeta. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH NPETOMIICHHS CBETA
3.23 Jucnepcus csera
394 JIunza. Xon nydeit B nmuna3e. DokycHOE paccTostHUE NUH3BL. OnTHUEcKas cuia
' aun3el: D = 1/F
3.25 I'na3 xak onTuueckas cuctema. Onrudeckue npuoopbl
Ipakxmuyeckue pabomvi
W3mepeHne onTHUeCKOW cuiibl coOuparomieil JUH3bL, (HOKYCHOTO PacCTOSIHUSA
coOuparomieid JHMH3BI (MO CBOMCTBY paBEHCTBA pa3MEpoOB IIpeaMera M
n300pakeHus], KOrja MpeiMeT PACHoJIOKEeH B JBOMHOM (oKyce), MoKazaTels
3.26 MPEIOMJIIEHHUS CTEKIIA.
HccnenoBanue cBoiicTBa N300paskeHus, MOJYYEHHOTO C MTOMOIIIbIO cOOMparomei
JUH3BI, W3MEHEHHUS (OKYCHOTO pACCTOSHHSI JABYX CIIOKEHHBIX  JIMH3;
3aBHCHUMOCTH yIJIa MPEIOMIIEHHUS] CBETOBOTO Jy4a OT yIJia MaJieHus Ha TpaHulle
«BO3/TyX — CTEKIJIO»
327 Qusuueckue senenus 6 npupode: 3arMmenuss Comnna u JlyHel, 1Beta Ter,
' OINTHYECKHUE SIBIIEHUS B aTMOcdepe (1BeT Heba, pedpakiys, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOI, (hoToammapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
41 PannoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydenus. Peakuun anbda-u Gera-




pacrana

4.2 OmnsiTel Pesepdopna no paccesnuto anbda-yactuil. [Inanerapnas mozens atoma

43 CocraB aromHor0 siapa. M3oTomsl

4.4 [Tepuon monypacnana aTOMHBIX sLIEp

4.5 SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsI0BOTO U MAaCCOBOI'O YHMCEI
Qusuueckue A6leHUs 6 npupooe: eCTECTBEHHBIH PaJUOAKTUBHBIA  (OH,

4.6 KOCMHMYECKUE JIy4d, pPaJUOAKTUBHOE U3IyYeHHE MPUPOJHBIX MHUHEPANIOB,
NENCTBUE PAIMOAKTUBHBIX M3JIYYCHUI HAa OPraHu3M YeloBeKa

47 Texnuueckue ycmpouicmea: CEKTPOCKOI, UHANBUIYabHBIN JO3UMETp, Kamepa

Bunbcona, sigepHas sHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1126.111 [eppimkun Y. M., BanoB A. 1. ®u3suka: 6a30BbIii 7 AO UznarenscTtBo
YPOBEHb. 3-¢ U3/IaHue, iepepaboTaHHOE «[IpocBemieHne»
1.1.26.11.2 [Tepeimkun M. M., iBanoB A. . ®usuka: 0a30BbIi 8 AO M3narenbcTBO
YPOBEHb. 3-¢ H3/1aHue, epepadoTaHHOE «[IpocBemieHne»
1.1.2.6.1.1.3 [leppiikun MU.M., I'ytHuk E.M., UBanos A.U. u nip. 9 AO H3parenscTBO

®dwusuka: 6a30BbIid YPOBEHbB. 3-€ U3AAHUE,
nepepadoTaHHOE

«IIpocseieHue»




