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MNOACHUTEJBHAA 3AIINCKA

[Iporpamma 1m0 (¢u3MKe HAa YyPOBHE OCHOBHOTO 0OIIEero o00pa3oBaHUA
COCTaBJICHA HAa OCHOBE TOJIOKCHHWH W TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI, TPEICTABICHHBIX B
OI'OC 000, a Takxke ¢ yu€rom (enepanbHOi paboyelt MporpaMMbl BOCIIUTAHUS U
Konuemnuu npenogaBanust yuebHoro npeamera «Ousukay.

Copepxanue mnporpaMmbl 10 (U3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYyYHON TIpPaMOTHOCTH OOYYalolUXCS W OPTaHU3alUI0 H3Yy4YeHUs
¢bu3MKM HaA JAESITENIHLHOCTHOM OCHOBe. B mporpamMme mo Qusuke ydUTBIBAOTCS
BO3MOKHOCTH ydeOHOTO mnpeamera B peanuszauuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM U METanpeAMETHBIM pe3yJibTaTaM OOyUYeHHs, a TaKKe
MEXIIPEAMETHBIC CBSI3M E€CTECTBEHHOHAYyYHBIX Y4EOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHMUs.

[Tporpamma mo ¢u3MKe yCTaHABIMBAET pacipeneseHrne yueOHOro MaTepuana
no rojaMm oOydeHus (Mo Kjiaccam), IpeajiaraeT MPUMEPHYIO MOCIeA0BATEIbLHOCTh
U3y4eHUs T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSl MPEAMETHOTO COJECpXKaHUS U
y4€Te BO3pPACTHBIX 0COOEHHOCTEH 00yJarommnxcsl.

[Iporpamma mno Qu3uke pazpaboTaHa C LEIbI0O OKa3aHUS METOAUYECKOM
TIOMOIIY YUUTEIIO B CO3JaHUK pabodeil mporpaMMBbl M0 Yy4eOHOMY TIPEIMETY.

®dwusuka SBIICTCS CUCTEMOOOPA3yIONIUM [T €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, MOCKOJbKY (PU3MYECKUE 3aKOHBI JIeKAaT B OCHOBE IMPOIECCOB U
SBJICHUM, M3y4yaeMbIX XHUMHEH, OHWOJIOTHEH, acTpOHOMHEH U  (U3HUUECKOU
reorpadueli, BHOCHUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTHHYy  MHUDA,
NpenocTaBisieT Haubosee sCHble OOpa3upl MNPUMEHEHUs] HAay4yHOTO METOjia
MO3HAHUS, TO €CTh CIOCO0a MOTY4YEeHHsI JOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 ThaBHBIX 3a7a4 (U3UYECKOro 0O0pa3oBaHHsl B CTPYKType oOIero
00pa3oBaHusi COCTOUT B (POPMHUPOBAHUM ECTECTBEHHOHAyYHON TIPaMOTHOCTH H
UHTEepeca K HayKe y 00y4arommxcs.

N3yuenne @u3ukun Ha 0a30BOM YpOBHE TMpeANoJiaraeT OBJIaJICHUE
CICNYIOIIMMU KOMIICTCHTHOCTSIMH, XapaKTEPHU3YIONIUMU E€CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOECHHOCTH HAYYHOTO UCCIEAOBAHUS;

e HUHTEPIPETUPOBATH JaHHbIE u UCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNbCTBA JJIs1 MOJYy4YEHUsS] BHIBOJOB.

[lenn wu3ydeHus (U3NKK HA YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS
onpenenensl B Konnenmuu mnpenojaBanus ydeOHOro mnpenmera «Dusuka» B
oOpazoBarenbHbIX opraHuzauusix Poccuiickoit  ®enepanuu, peanu3yrOIIMNX
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MNPOTPaAaMMBbI, YTBEPKIAEHHOW  pellleHueM



Konnernn MununcrepctBa npocseuienust Poccuiickoit ®enepanuu (mpoTokoa oT 3
nexadbpst 2019 r. Ne [TK48H).
Hean uzyyenus pusuku:

npuoOpeTeHrne HUHTepeca M CTPEMJICHUS OO0YydYaromuxXcsi K Hay4YHOMY
W3YUYCHHUIO TPHPOJBI, Pa3BUTHE HUX HHTEIUVIEKTYaJbHBIX M TBOPYECKUX
CIIoCcOOHOCTEH;

pa3BUTHE TPEACTaBICHUNA O HAyYHOM METOJIe MO3HaHUSA U (opMUpOBaHUE
MCCIIE0BATENILCKOTO OTHOWICHUS K OKPYIKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHMSI Kak pe3yJbTara HW3Y4YeHUs
OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTaIbHbIX 3aKOHOB (DU3UKU;
dbopMupoBaHUE TPEACTABICHUNM O POJAU (UBUKUA IS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTHUH;

pa3BUTHE  TPEACTaBIEHHMM O  BO3MOXHBIX  chepax  Oymyuei
npodecCHOHAIBHON JeATeIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOATOTOBKA K
JanbHeNIeMy oOyUeHHI0 B 3TOM HaIpaBIeHUMU.

JlocTkeHne STUX Leled mporpaMMbl MO (PU3MKE Ha yPOBHE OCHOBHOTO

0011ero o0pa3oBaHus 00ECIICUMBACTCS PEIICHUEM CISAYIOMMNX 3aaady:

npuoOpeTeHne 3HaHUW O  JIMCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX W KBAHTOBBIX
SBJICHUSX

npuoOpeTeHrne YMEHHUI OMUCHIBATh U OOBICHATH (DU3MUECKHUE SIBICHUS C
WCIIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUMU;

OCBOCHHE METOJIOB pEHICHHUs TNPOCTEHIIUX pacuéTHBIX 3a7ad ¢
UCIOJIb30BaHUEM bu3nUecKux Moienel, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE yMEHUI HaOII0aTh MPUPOJIHBIC SIBJCHUS W BBITIOJIHSATH OIBITHI,
nabopaTopHble  pabOTBl W  DKCIEPUMEHTAIbHBIE HWCCICIOBAaHUS C
UCIOJIb30BAaHUEM M3MEPUTENbHBIX MPUOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ MH(MOpMarMend (U3NIECKOTO COJEpIKaHUS,
BKJIIOYAsi MH(OPMALIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HMKH, aHAIU3 U
KpUTUYECKOE OlICHHBaHUE MHGPOpPMaLUY;

3HAaKOMCTBO cO cdepamu npodecCHOHATHLHON NeATeIbHOCTH, CBA3aHHBIMH
¢ ¢u3MKOW, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3MUECKON HAyKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi oTBoAUTCS 238 "acoB: B 7 kiacce — 68 vacoB (2 daca B HEJIENI0), B 8

Kkjacce — 68 yacoB (2 yaca B Hezelnto), B 9 kinacce — 102 ygaca (3 yaca B HezIelo).

[Ipennaraemblii B mporpamme no (u3Mke nepeueHb 1adopaTopHbBIX padoT U

OIIBITOB HOCHUT pCKOMeHI[aTeJ'IBHI:Jﬁ XapaKTep, YUUTC/Ib ACIIACT BI)I60p IIPOBCACHUA



1a00paTOPHBIX pabOT M OMBITOB C Y4YETOM HMHIMBHUIYAIbHBIX OCOOEHHOCTEN
oOyyaronuxcs, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHUi, MpeajiaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COILEP KXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. @u3uka u eé poJib B IO3HAHUN OKPY’KAOIIEro MUPA.

®u3zuka — Hayka O mpupojne. fABieHus npupoabl. Duznyueckue sBICHUSA:
MEXaHUYECKHUE, TEIJIOBbIE, SJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeMUUMHBL M3Mmepenue ¢usnyeckux BenuuuH. Dusznueckue
npubopsl. [lorpentHocts uaMepenuit. MexiyHapoaHasi cucTeMa eIuHUIL.

Kak (¢u3uka u Jpyrue €cTeCTBEHHblE HAyKd H3y4daroT MPHUPOLY.
EcTecTBeHHOHay4YHBId METOJ TO3HAHUS: HaOIIOJIEHWE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIABMKEHUE TUIIOTE3, YKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmromaemMoro sBieHusd. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOEIEH.

Hemoncmpayuu.
1. MexaHu4yeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSA.

2. ®Dusnueckue npubOpPHl U NpoLEaypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U
IU(PPOBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimel.
1. OmnpeneneHue 1EHbI JeJICHUs KaJIbl U3MEPUTEILHOTO MPUOopa.
2. M3mepeHne pacCTOsIHUN.
3. M3mepenue 00bEMa KUIKOCTU U TBEPAOTO Tea.
4. OmnpenenieHre pa3MepOB MabIX TEIl.
5. M3Mmepenue TtemmepaTypbl HpH MHOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JlaTYrKa TeMIEepaTyphl.

6. IIpoBeneHue uccienoBaHMWs MO INPOBEPKE TMIOTE3bL JAIBHOCTH IOJIETA
HIapyKa, MyIIEHHOTO FOPHU30HTANbHO, TeM OO0Jbllle, 4eM OoJblle BhICOTA
MycCKa.

Pasnen 2. IlepBoHayabHbIe CBeleHUsI 0 CTPOCHUM BellecTBa.

CrpoeHne BelIeCcTBA: aTOMbl M MOJIEKYJIbl, HUX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIECTBA.

JBmkenne dactul] BemecTtBa. CBs3b CKOPOCTHM JBWXKEHHMS YacTHI] C
TeMmneparypoil. bpoyHoBckoe naBmwxkeHue, auddysus. BzaumopelcTBue dYacTuil
BELIECTBA: MPUTSIKEHUE U OTTATKUBAHUE.

ArperaTHbele COCTOSIHHS BEILECTBA: CTPOEHHUE Ta3oB, >KMIKOCTEW M TBEPIBIX
(KpUCTaNIMYECKUX) Ted. B3auMocCBs3b MEXIy CBOWCTBAMHU BEIIECTB B pPa3HbIX
arperaTHhIX COCTOSIHUSIX U MX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHhIX COCTOSIHWM BOJIBI.

Jemoncmpayuu.

1. HabGmronenne 6poyHOBCKOTO JIBUKEHHUSI.



2. Habnronenue nuddysum.
3. HaOnronenwe  siBIEHUM, OOBACHAIOMIMXCS  MPUTSKEHUEM WU
OTTAJIKMBAaHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuvie padbomst u onvimel.

1. OneHka JuameTrpa aroMa METOJAOM pSI0B (C  HUCHOJIb30BAHHUEM

dbortorpaduii).
2. OnbIThI 10 HAOIIOAEHUIO TEMIOBOTO PACIIMPEHHUS Ta30B.
3. OnbITHI 0 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHue U B3auMoOeiCTBUE TeJl.
Mexannyeckoe [BWKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUIKECHUE.
Ckopocte. CpeaHsis CKOPOCTb NPU HEPABHOMEPHOM JABIKEHHH. Pacuér myTu u
BPEMEHU JIBUKEHMUS.
SBnenne wuHepUMHU. 3aKOH HWHEpIUU. B3aumojeilcTBuE Ten Kak MNpUYMUHA
U3MEHEHUsI CKOPOCTM JBIKEHMsSI Tel. Macca Kak Mepa HMHEPTHOCTH Telna.
[lnotHOCTh BemiecTBa. CBSA3b IUIOTHOCTH C KOJWMYECTBOM MOJIEKYJ B E€AUHUIE
00BEMa BelecTna.
Cuna kak XapakTepUCTHKa B3auMoAeWcTBUs Teil. Cuia ynmpyrocTd M 3aKOH
I'yka. M3mepeHue cuiibl C MOMOIIBIO JUHAMOMETpA. SIBJIEHHE TIATOTEHUS] U Cuia
TsokecTu. Cra TsKecTH Ha Apyrux IaHertax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HANpABJIEHHBIX MO OJHOW npsamol. PaBHomelcTByromas cwi. Cuna TpeHUs.
TpeHue CKONbXKEHUS U TPEHHUE MOKOsS. TpeHne B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaOnroneHne MexaHMYECKOTO JABUKEHUS Tena.
2. HM3mepeHne CKOpOCTH NPSAMOJIUHENHOTO JBUKEHUS.
3. HaGnroneHue siBieHUsS] UHEPIUU.
4. HaOmrogeHnue U3MEHEHHsI CKOPOCTH MIPU B3aUMOACHCTBUU TEI.
5. CpaBHEHHME MacC M0 B3aUMOJICHCTBUIO TeEI.
6. Clo)XxeHHe CWI, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnwie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABWKEHUS (IIapUKA B JKUIIKOCTH,
MOJIETH JIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue cpegHEl CKOPOCTH CKOJIbXXEHHsS OpycKa WM LIapuKa 1o
HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHne IIOTHOCTU TBEPAOTO TeENA.

4. OmBITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsikeHHUs (Jedopmariumn)
NPY>KUHBI OT IPUJIOKEHHOMN CHJIBL.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHHUSI CKOJIbXKEHHUS OT
BECA TEJa U XapaKTEPaA CONPUKACAOIINXCS TOBEPXHOCTEN.

Pasznen 4. /laBinenne TBEPABIX TeJI, KUIKOCTEH M ra3os.



Hasnenne. CiocoObl yMEHbIIEHUS W yBEIUYEHUS NaBiieHus. JlaBieHue rasa.

3aBUCHMMOCTh JaBlIeHUs] ra3a oT 00b&ma, TemnepaTypsl. llepengaua naBiieHus

TBEPABIMHU TEJIaMH, XKUAKOCTSIMH M razamu. 3akoH Ilackans. IlneBmaruueckue
MallluHbL. 3aBUCHUMOCTh [aBJICHUS >KUAKOCTH OT TIyOuHbL. ['mapocraruyeckuii
napanokc. Coobuiatoniuecs: cocypl. ['uapaBinueckiue MexaHUu3Mbl.

Atmocdepa 3emnau u atMocdepHoe AaBiieHHe. [IpuuuMHBI CylIeCTBOBAaHUS

BO3AyIIHON o6osouku 3emuin. Omnbit Toppuuemun. M3mepenue armocdepHOro
JaBleHusl. 3aBUCUMOCTh aTMOC(EpHOTO JAaBJICHHUSI OT BBICOTHI HaJl yPOBHEM MODSI.

[TpuGops! a5 u3MepeHus: aTMOCHEPHOTO JTaBICHUS.
JlelicTBHE KMAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TenO. BeITankuBaromas

(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue Ten. Bo3ayxomnaBanue.
Hemoncmpayuu.

o v bk w N e

~

3aBUCUMOCTD JABJICHUSI ra3a OT TEMIIEPATYPHI.

[Tepenaya naBiaeHUS )KUAKOCTHIO U Ta30M.

Coo0maroniuecs: CoCcy/abl.

['mapaBiuyeckuil mpecc.

[IposiBieHne neUCTBUSI aTMOC(PEPHOTO AaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CUJIBI OT 00BbEMaA MOTPYKEHHOU YacTU
TeNa ¥ TNIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUIJIBI BECY BBITECHEHHOU KHUIKOCTH.
VYcinoBue 1iaBaHus TeN: IJIaBaHUE WIM MOTPY>KEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIICHUS INIOTHOCTEM TeJia M KUJIKOCTH.

Jlabopamopnwvie padbomsvt u onvimeol.

1.

WccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00BbEMA MOTPYKEHHOU B
KUJIKOCTh YaCTH Tena.

OnpeneneHre  BBITAUIKABAKOIMIEH  CHJIBL, JICMCTBYIOIIEWM HA  TEJIO,
MOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTHU BBITAIKABAIOLIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B )KMJKOCTH, OT MAacChl Tea.

OnbITel, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTh  BBITAJKUBAIOIIEH  CHJIBI,
JNEUCTBYIOIIEH Ha TENO B JKHIKOCTH, OT O0ObEMa NOTPYXKEHHOU B
KUJIKOCTh YaCTH T€JIa U OT INIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM  KOHCTPYUPOBAHHME JIOAKH U
ornpezaeneHue e€ rpy30n04bEMHOCTH.

Pazgen 5. PaGoTa M MOIIHOCTB. JHEPIHU.
Mexanndeckas pabota. MOIHOCTG.

[IpocThie MexaHU3MBL: pblYar, OJOK, HAKIOHHasg IUIOCKOCTh. IIpaBuio

paBHOBecHsl pblyara. [lpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.



«3omnotoe mnpaBuino» Mexanukd. KIIJ mnpocteix MexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuyeckast osHeprusi. KuHernueckas W TNOTEHUUAJIbHAs  DHEPTHUS.
[IpeBpanieHre 0JHOTO BUJAa MEXAHUYECKOM SHEPTUM B IPYrod. 3aKOH COXPAHEHUs
SHEPIUM B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomuvt u onvimel.

1. Ompenenenue pabOTHl CUIIBI TPEHHS MPU PABHOMEPHOM JBUMKEHUM Tela

10 TOPU30HTAIBHOW TOBEPXHOCTH.
2. HccnenoBanue ycioBUl paBHOBECHS pblyara.
3. N3mepenne KII/] HaKITOHHOM TIIIOCKOCTH.

4. M3ydyeHue 3aKOHA COXpaHEHUS MEXaHUYECKON IHEPTHUH.
8 KNIACC

Pasznen 6. TenioBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU  CTPOECHUS
BemecTa. Macca u pasMepsl aTOMOB M MOJIEKYJ. OIBITBI, HOATBEPKIAAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M ra3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OO0bsiCHEHHE CBOMCTB ra3oB, >KMIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CMmauuBaHKe U KaWUISPHBIE SIBIEHUS. TEII0BOE PaCIIUPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBHXKCHHS
yactull. BHyTpeHHsas oHeprusa. CrnocoObl HW3MEHEHHS BHYTPEHHEM OSHEpPTHUU:
Terionepeaaya " COBEpILICHHE pabOTHL Bunbt TEIJIONEpeayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMSI, U31yYEHUE.

KonuuectBo TemioTel. YaenbHas TEINIOEMKOCTH BEIIECTBA. 1em1ooOMeH U
TEIUIOBOE paBHOBecHe. YpaBHeHUWE TemioBoro Oamanca. IlnaBnenue w
OTBEpJICBAHUE KPHUCTANIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u koHaeHcamms. Mcnapenuwe. Kurenue. YnenbHas TeruioTa
napooOpa3oBaHusi. 3aBHCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMoc(epHOTo
JaBJICHUSL.

Bnaxnocts BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTa CTOPAHMS.

[Ipunnunel pabotel TemnoBbix aBurateneit KIIJ[ temnmoBoro paBurarens.
TernnoBble IBUTATENN U 3aIIUTa OKPY KAIOIIEH CpEJIbl.

3aKOH COXpPAHEHMS U NIPEBPAILICHUS] SHEPTUU B TEIUIOBBIX MPOILIECCAX.

Hemoncmpayuu.

1. HaGnronenne OpOyHOBCKOTO ABUKEHHUS.
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10.
11.
12.
13.

Hab6nronenue nuddyszun.

HaOntonenue siBieHUd CMauyuBaHUSI U KaTWJUISIPHBIX SIBJICHU.
HaOntonenue TemioBoro pacuiupeHus Te.

W3menenune naBiieHHs raza Mpu U3MEHEHWHM 00bEMa M HarpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna n3mepeHust TeMneparypsbl.

Buasl Termonepenayu.

OxnaxaeHue Ipu COBEPIICHUU pabOTHI.

HarpeBanue npu coBepiieHrn paboThl BHEITHUMHU CHJIAMHU.
CpaBHEHHE TEIIOEMKOCTEN pPa3IUYHbBIX BEIIECTB.
Hab6nronenue kunenus.

HaOntogenue nocTostHCTBa TeMIepaTyphl IpH TUIaBICHUU.
Mojenu TeI10BbIX ABUTATEICH.

Jlabopamopnuvie padbomst u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITH IO OOHAPYKEHUIO JEHUCTBUSL CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.
OmnbITEI 10 BRIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WIM caxapa.
OnbITEl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS Tra3oB, KUIKOCTEH U
TBEPABIX TEIN.

OmpeneneHne NaBieHUs BO3AyXa B OJNIOHE HITIPUIIA.

OnbITel, JEMOHCTPUPYIOIIHAE 3aBUCHUMOCTH [JAaBIIEHUS BO34yXa OT €ro
00bEMa M HarpeBaHUs WIH OXJIaXKICHHUS.

[IpoBepka TUIOTE3bl JTUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOUKA KUIKOCTU
B TEPMOMETPUYECKOI TpyOKe OT TeMIepaTyphl.

HaOntonenue wu3MeHeHUs] BHYTPEHHEH OSHEpPrud Tela B pe3yJbTare
Teruionepeadd U paboThl BHEITHUX CHII.

WccnenoBanue sABIEHUS TEIIOOOMEHA MpPU CMELIMBAHMU XOJOJHOW U
ropsiuei BOJIBIL.

OmnpeneneHde  KOJIWYECTBAa  TEIUIOTHI, TMOJIYYEHHOTO  BOJOW  mpH
TEII000MeHe C HArpeThiM METANTMYECKUM IUITHHIPOM.

Onpenenenue yaeiabHON TEIIIOEMKOCTH BENIECTBA.

HccnenoBanue nporecca ucnapeHus.

OrnpeneneHue OTHOCUTENBHOM BJIAXKHOCTH BO3yXa.

Ornpenenenne yaeabHOM TEIUIOTHI IJ1aBJICHUS JIbA.

Pa3nen 7. DjekTpuuyeckne ¥ MATHUTHbIE SIBJICHMSI.

Onektpuzanms Ten. JIBa poaa 3IIEKTpUUYECKUX 3apsaoB. B3aumopeiicTBue
3apsoKeHHbIX  Ten.  3akoH Kynmona (3aBHCHMMOCTb  CHJIBI  B3aUMOJICHUCTBUS

3apsSHKEHHBIX TEJl OT BEJTWMYUHBI 3aPSI0B U PACCTOSIHUSL MEXK/Y TElamu).

Onektpuueckoe mnoJie. Hampsk€HHOCTH 3iekTpuueckoro notist. [lpuHimn
CYyNEPHO3UILIMU IJIEKTPUUECKUX TMOJIeH (Ha KaUueCTBEHHOM YPOBHE).



Hocurenu saeKTpUYECKUX 3apsi/ioB. DIEMEHTApHBIM 3JIEKTPUUYECKUA 3apsii.
Crpoenne aroma. [IpoBogHWUKM U AUDJNEKTPUKU. 3aKOH  COXPAHECHMUS
BJIEKTPUUYECKOTO 3apsjaa.

DJIEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
HNcTouHnkyr TMOCTOSHHOTO TOKa. JIEWMCTBUSA SIEKTPUYECKOTr0 TOKa (TEIIOBOE,
XUMUYECKOE, MaTHUTHOE). DIIEKTPUUYECKUI TOK B HKUAKOCTSAX U ra3ax.

Onekrtpudeckas  uenb. Cmwia  Toka.  DJIEKTPUYECKOE  HaNpPsHKEHUE.
ComnpoTtuBieHue NPOBOJHUKA. YAEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH OMa
I8 y4yactka nenu. llociemoBarenbHOE W MAPALIENBHOE  COEAWHEHHE
IIPOBOJIHUKOB.

PaboTta © MOIIHOCTH JJIEKTpUUECKOTO ToKa. 3akoH Jkoyns—JleHua.
DNEKTPUYECKHUE LENU U TMOTPEOUTENHN AIEKTPUUECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3amMonencTBME  MOCTOSHHBIX ~ MAarHMTOB.
MarnautHoe nosie. MarautHoe noJjie 3eMJIM U €ro 3HAUYCHHUE NI KU3HHU Ha 3eMuie.
Oneir  Opcrena. MarHuTtHOE TMOJIE  BJIEKTPHYECKOro  Toka. I[IpumeHeHwue
3JIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb MOCTOSIHHOTO TOKa. lCrnonb30BaHUE 3JIEKTPOJBUrareici B
TEXHUYECKUX YCTPOWUCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. fABnenue smekTpoMarHuTHOM MHaykuuu. [Ipasuno Jlenna.
DIIEKTpPOTEeHEPATOP. Crioco0bl MOy YEHUS AIEKTPUUECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpU3alus TeJl.

JIBa poJia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICMCTBUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO M JEUCTBUE JIEKTPOCKOIIA.

DIEeKTPOCTATUUECKAsT UHAYKIIHS.

3aKOH COXPAHEHHUSI DJIEKTPUUYECKUX 3aPsiJIOB.

[IpOBOAHUKH U JUAIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

W CTOYHHKYN OCTOSTHHOTO TOKA.

JIelcTBUS 3IIEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKUN TOK B )KUIAKOCTH.
. T'a30BBIM pazpsi.

[
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. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3mMepeHune 371eKTpUYeCcKOro HanpsiKEHUsT BOJIbTMETPOM.

[T
W

. Peocrar u MarasuH cOnpOTHBIICHU.

[EEN
Ul

. BzaumMoaencTBre MoCTOSHHBIX MarHUTOB.

=
[<)]

. MOI[CJIHpOBaHI/IC HCBO3MOJXHOCTH pasAaCICHUSA IMOJIFOCOB MAIHUTA.



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

25.

MoaenupoBaHUE MArHUTHBIX IOJIEN MOCTOSTHHBIX MArHUTOB.

OmneiT Opcrena.

MarautHoe 1noJie Toka. DJIEKTPOMAarHur.

JlencTBMe MarHUTHOTO TIOJISE HA TPOBOJIHUK C TOKOM.

DJIEKTPOIBUraTENb MOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMAarHUTHOW WHAYKIUH.

OnbiTel Papajies.

3aBUCHUMOCTh HAIpPaBJICHUS MHIYKIMOHHOTO TOKa OT YCJIOBHMA €ro
BO3HUKHOBECHHUS.

DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie padbomst u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneITbl MO HAONIOAEHUIO DJIEKTPU3alMU Tel HWHAYKUMEH W 1pu
COIPUKOCHOBEHUH.

HccnenoBanue JEHCTBUSA  DJIEKTPUYECKOTO TIOJISI HA MPOBOJHUKH H
JTUDIIEKTPUKH.

C6opxka u npoBepka padOThI TEKTPUUECKON LENU MOCTOSTHHOTO TOKa.
W3Mmepenne u peryupoBaHue CUIIBbI TOKA.

N3mepenne u peryJupoBaHNUEe HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CWIIBI TOKa, MAYIIETO 4YEpe3 pPE3UCTOp, OT
CONPOTHBIICHHS PE3UCTOPA U HANPSIKEHUSI HA PE3UCTOPE.

OmnbITsl, JNEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUIECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBIL, IUIOU[AAW TOMEPEYHOTO
Ce4YeHUsl U MaTepuana.

[IpoBepka mnpaBmia CHOXKEHHWS HANPSIKEHUNM MPHU IOCIEN0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna s CHIBl TOKAa IPU MAPAIIIECIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3nucTop.
OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha
pesucrope.

HccnenoBanue 3aBUCHMOCTH CWIIBI TOKa, MAYILNETO Ye€pe3 JIAMIIOUYKY, OT
HaIIPSDKEHMS Ha HEH.

Onpenenenue KIIJ[ HarpeBarens.

HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.
M3ydyeHne MarHMTHOIO TMOJS  IIOCTOSIHHBIX ~ MarHUTOB  IPU  HX
00bEeIMHEHUU U pPa3/ieJIeHUM.

HccnenoBanue AEHUCTBHS SJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnBITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
KAaTYIIKd C TOKOM W MarHuTa OT CWJIbl TOKa W HampaBJIeHUs TOKa B
KaTyIIKe.

18. M3yueHue QeiCTBUSI MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

19. KoHctpyupoBanue u u3ydeHue padOThl 3JEKTPOIBUTATENS.

20. U3mepenune KII/I amexkTpoaBuraTeIbHOM yCTAHOBKH.

21. OnBITBI 10 HCCIEAOBAHUIO SIBJICHUS DJIEGKTPOMArHUTHOW WHAYKUUU:
UCCJIEOBAHNE W3MEHEHHM 3HAYEHUSI W HANPABJIEHUS WHAYKIIMOHHOTO

TOKaA.
9 KJIACC

Pazgen 8. Mexannueckue siBJICHMS.

Mexanuyeckoe naBWKeHME. MarepuanbHas Touka. (Cucrtema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHHUs. PaBHOMEpHOE MPsIMOJIMHENHOE
nBwxenue. HepaBHoMepHoe mpsiMosuHeiiHOe aBkeHue. CpeqHsis U MTHOBEHHAs
CKOpOCTb TeJla IPU HEPABHOMEPHOM JBUKECHHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJinHeHHOe jBmkeHue. CBoOO/HOE
nagenue. OneITel 'annnest.

PaBHOMepHOE nBHKEHHE TO OKpYKHOCTU. Ilepmoa m yacrota oOpalieHuHs.
JIuneliHas ¥ yriaoBasi CKOpocTH. LleHTpocTpeMUuTenbHOEe YCKOPEHHE.

[lepBeiii 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIMO cynepno3uuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPEHHs CKOJIbKEHHUSI, CHUIIa
TPEHUs MOKOsI, APYTHUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSITOTEHUS. YCKOpPEHUE CBOOOJHOTO
nageHus. JBwxenue maHer Bokpyr CosHna. IlepBasg kocmuueckass CKOPOCTb.
HeBecoMocTh 1 nieperpysku.

PaBHOBecue MmarepuanbHOW TOUYKH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPETUIEHHOM OCBhIO BpamieHusi. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3meHenue umiyibca. VIMIynbc CUbl. 3aKOH COXPaHEHUSA
UMITyJibca. PE€akTUBHOE JIBUKEHUE.

Mexannueckass pabdoTa M MOIIHOCTh. PaboTa cuil TshKecTH, yHpYyrocTH,
Tpenusi. CBsA3b dHEpruu U padboThl. [loTeHIManbHas YHEpTUs Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiU. [loTeHIIManbHas YHEPTUS CKATOM MpyKuHbl. KuHeTnueckas
sHeprua. TeopemMa O KMHETHYECKOW SHEPTruU. 3aKOH COXPAHECHHS MEXAHUYECKOMN
DHEPTHUH.

Hemoncmpayuu.

1. HabGnroneHne MEXaHMYECKOTO JBIKEHMS TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHue IyTedl W TPACKTOpUN ABWKEHUS OJHOTO M TOTO JKE€ Teia
OTHOCUTEIIBHO Pa3HbIX TEJl OTCUYETA.

N3Mepenne CKOpOCTH U yCKOPEHHUsI IPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO JBWKCHUS.

HabntoneHne nBrxeHHs Tejaa M0 OKPYKHOCTH.

Halnronenne MexaHn4ecKuX sIBJICHHM, IPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBW)XXCHUH
OTHOCHUTEIILHO KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHMS T€Jda OT MacChl Te€la M JEHUCTBYIOLIEH HA HETO
CUJIBL

HalGnronenue paBeHcTBa CUJl IIPU B3aUMOJICHCTBUMN TEIl.

M3MeHeHne Beca Teia pU yCKOPEHHOM JIBHYKEHUU.

[lepenaua umnynbca Ipu B3aUMOJEHUCTBUM TEI.

[IpeoOpa3zoBaHus SHEPTUH MIPU B3aUMOACHUCTBUM TEII.

CoxpaHeHHe MMITyJIbCa IIPU HEYNIPYTOM B3aUMOJIEHCTBHH.

CoxpaHeHHe UMITyJibca MpU a0COIIOTHO YIPYTOM B3aUMOIEHCTBUU.
Halnroienne peakTUBHOTO JABUKEHHUS.

CoxpaHeHne MEXaHMYECKOW HEPTUU NpH CBOOOJIHOM MaJCHUU.
CoxpaHeHHEe MEXaHUYECKOW PHEPTUU NPH JIB)KEHUU Tela MOJ AeHCTBUEM
Py KUHBIL.

Jlabopamopnuvie padbomst u onvimeol.

1.

KoHcTpyupoBaHue TpakTa JIJjis pa3roHa W JAJIbHEHIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WM TEIEHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBXKEHHS OpyckKa WIM JBHKEHHUS
[IapuKa Mo HaKJIOHHOM TUTOCKOCTH.

OmnpeneneHue yCKOpPEHHUs Tela MPU PaBHOYCKOPEHHOM JIBMIXKEHUU TIO
HAKJIOHHOMW TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TMyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THUNOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JBW)KEHUH 0e€3
HAa4aJbHOM CKOPOCTH IIyTH OTHOCATCS KaK psSA HEYETHBIX 4YHCET, TO
COOTBCTCTBYIOIIUC IIPOMCIKYTKH BPCMCHHU OAWHAKOBEIL.

WccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue kodhPUIMEHTa TPEHUS CKOJIbKCHUS.

Omnpenenenue KECTKOCTH TPY KUHBI.

Omnpenenenue pabOThl CHIBI TPEHHUS TPH PABHOMEPHOM JBIKCHHH Tella
M0 TOPU3OHTATLHOU TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIBI YOPYIrOCTH TMPU TOIBEME TIpy3a C
UCIOJIb30BAHUEM HETOJIBMYKHOTO M MOJIBIXKHOTO OJIOKOB.

11. M3yueHue 3aKoHa COXPAHEHUSI SHEPTUH.

Pazgen 9. Mexannueckue Kojge0aHusi U BOJIHBI.

KonebatenbHoe nBmkenue. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUIL: mepuo,
4acToTa, aMmIUIATyaa. MaTeMaTu4eckuil U NPy KUHHBIM MasTHUKA. [IpeBpamienue
SHEPTUHU NPU KOJIeOATETbHOM JABUKEHHUH.

3aryxatonime  Kojebanus.  BolHykneHHole — kosebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoilcTBa MexaHWyeckux BOJIH. [IpomosibHble U
NIONIEPEYHbIE BOJIHBL. J[IMHAa BOJHBI M CKOPOCTh €€ pacnpOCTPAHECHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKHAE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BhicOTa TOHA. OTpakeHue 3Byka. MHppasByk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaGnronenune xonebGaHuii Ten MOJ JACHCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

Habnrogenue xonebanuii rpy3a Ha HUTU U Ha MPYI>KUHE.
HaGnroienne BeIHY KICHHBIX KOJieOaHUM U pe30HaHcA.
Pacnpoctpanenuie mpoaodbHBIX U MONIEPEYHBIX BOJIH (Ha MOJEIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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AKyCTHYECKHI1 pE30HAHC.
Jlabopamopnvie pabomul u onvimel.
1. OmpeneneHue 4YacTOThl M MepuojJa KoJe0aHWW MaTeMaTH4YeCKOIo
MasTHHUKA.
2. OmnpeneneHue 4acTOTHI U NIEPHOJIa KOJIeOaHH MPY>KUHHOTO MasiTHUKA.
3. HMccrnenoBanue 3aBUCMMOCTH MepUoJa KOJI€OaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TIEpHOJIa KOJIEOAHM MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpuOAa KOJeOaHUH Tpy3a, MOJABEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. OmbIThl, JEMOHCTPUPYIOUIME  3aBUCHMOCTh  MepHoaa  KoJieOaHHit
NpPY>KMHHOTO MasATHUKA OT MAaccChl rpy3a U )KECTKOCTU MPYKUHBI.
7. VI3aMmepeHue yckopeHHst CBOOOHOTO MaeHHUS.
Pazgen 10. DiaekTpoMarHuTHOE 10JIe U 3JIeKTPOMATHUTHbIE BOJIHBI.
DIEeKTPOMAarHuTHOE  MoJjie.  DJIEKTpOMAarHuTHele  BOJHBL  (CBONCTBa
AJNIEKTPOMArHuTHeIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.



DnekTpoMarHuTHass npupoga cBera. CkopocTh cBeTta. BoiHOBBIE CBOMCTBa
CBeTA.

Hemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomsvt u onvimol.

1. HM3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOWIBHOTO

TenedoHa.
Pazgean 11. CBeroBbIe sIBJICHMS.
JlyueBas MOJEIb CBETa. HUctoynukun  csera. [IpsimonuHenHOE

pacnpoctpanenue cBera. 3atMeHus ConHua u JIynel. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPaKEHHsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHHs cBeTa. [lojiHOe BHyTpeHHee
OTpa)keHHE cBeTa. Jcnosib30BaHME TOJHOIO BHYTPEHHETO OTPaKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xoax ogaywedr B nmH3e. OnTuyeckas cucrema (QoToarnmapara,
MHKPOCKOIIa MW Teneckona. [ma3 kak onruyeckas cucrema. bian3opykocTb H
JAIbHO30PKOCTb.

Paznoxenune Oemoro cera B chektp. Omnbitel HptoTtona. CroxeHue
CHEKTPAJIBHBIX LBETOB. J(ucrepcus cBera.

Hemoncmpayuu.

[IpsitMONIMHEHOE PacIIPOCTPAHEHNUE CBETA.

OTpakeHue cBeTa.

[Tonyuenue u3o0pakxeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBeTa.

OnTudecknii CBETOBO.

Xoj 1ydent B coOnparomieu JInH3e.

XoJ JIydel B pacCcenBarOLIen JIMH3E.

[Tonyuenue u300pakeHuit ¢ MOMOUIBIO JTUH3.

[Ipunnun neiictBust Goroamnmnapara, MUKPOCKOIA U TEIECKOIA.
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. Mopens rnaza.
. Paznosxenue 6e10ro cBeTa B CHEKTP.
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12. [Tomyuenue 6eoro cBeTa MpH CIOKEHUN CBETa Pa3HBIX IBETOB.

Jlabopamopnvie padbomul u onvimel.

1. UccnenoBaHue 3aBUCHMOCTH yIJIa OTpPa)XKEHHs CBETOBOIO Jiyda OT yria
Na/ICHHS.

2. M3yueHue xapaKTepUCTHK MU300pakeHHs MpeaMeTa B TNIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCHMOCTH yTJIa MPEIOMJIEHHS CBETOBOTO Jyda OT yTIjia
NaJCHUSI Ha TPAHUIIE «BO3TYX—CTEKIION.



4. Tlonmydenue n300pakeHUIl ¢ MOMOIIBIO COOMPAIOIICH JTUH3BL.

5. Onpenenenre (GOKYCHOTO PACCTOSHUSI U ONTUYECKOW CHIIBI COOMpAFOIICH
JIVH3BIL.

6. ONBITHI 10 Pa3NOKEHUIO OEIOr0 CBETa B CIEKTP.

7. OmbITEI TIO BOCHPUSITUIO I[BETA MPEAMETOB NPU HMX HAOIIOJECHUM uepes
[IBETOBBIC (PUIBTPBHI.

Pasznen 12. KBantoBble siBJIeHHUS.

Omneitel Pezepdopna u mmanerapuass mojenb aroma. Mojnens atoma bopa.
Ucnyckanue u noriomieHue cBerta atomoM. KBaHTthl. JInHeWyaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- u ramma-usnyuyeHusi. CTpoeHue aTOMHOTO
sapa. Hyxmonnas wMoxaens aromHoro suapa. HM3zoromsl. PagnoaxktuBHBIE
npeBpaiienus. [lepuoa nonypacnaga aTOMHBIX SIAEP.

Snepubie peakuuud. 3aKOHBI COXPAHEHHUS 3apsiJOBOTO M MAacCCOBOTO YHCEN.
DOHeprusi CBSI3U aTOMHBIX sjaep. CBA3b MacChl M SHEpruu. Peakuuu cuHTE3a U
nenenus sijep. Mcrounuku sneprun CoJtHIa U 3BE3I.

SnepHas sHepreruka. JIeWCTBHS pagWOAaKTUBHBIX W3JIYYEHUW HA >KUBBIC
OPTaHU3MBL.

Hemoncmpayuu.

1. ChekTpbl U3TYUYEHHS U MOTJIOIICHUS.

2. CrHekTpsl pa3Iu4HbIX Ta30B.

3. Comektp Boaopoja.

4. HabOntonenue TpekoB B kamepe BunbcoHa.

5. PaboTa cuérurka MOHU3UPYIOIINX HU3JTYyUCHHI.

6. Perucrtpanus U3inydeHUs OPUPOJHBIX MUHEPAIOB U NPOJYKTOB.

Jlabopamopnuvie padbomut u onvimel.

1. HaOnroneHue CIUIOMIHBIX M JTUHENUYATHIX CHEKTPOB U3ITYUECHHUS.

2. HccnenoBaHue TPEKOB: HW3MEPEHHE SHEPIMM YaCTUIBI [0 TOPMO3HOMY

nyTH (1o ¢poTorpadusm).

3. M3MmepeHue paguoakTUBHOTO (oHA.

IHoBTOpPUTEIBLHO-0000 AU MOAYJIb.

[ToBTOpUTENHLHO-00001IAIONINI MOAYJIb MpPEHA3HAYEH MJIS CUCTEMaTU3alluu
u  0000IIeHUsT  TPEAMETHOrO0  COJAEpXKaHUsT U OMbITa  JACSATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHHH BCEro Kypca (U3MKH, a TaKKe JJIs MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢u3uke it oO0ydYaromuxcs,
BBIOPABIINX ATOT YUEOHBIN MPEAMET.

[Ipn u3ydeHUM AAHHOTO MOAYJSl PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUIbI
NeSTeIbHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHXKEHHUE MPEAMETHBIX U
METanpeAMETHBIX  IJIAHUPYEMBIX  pe3yJIbTaToB  00ydeHus, (opMmupyercs
€CTECTBEHHOHAYUYHAasl TPaMOTHOCTh: OCBOEHHUE HAYUYHBIX METOJOB HCCIIEAOBAHMUS



SIBJICHUM TPUPOJBI W TEXHUKU, OBJIAJICHUE YMEHUSMH OOBACHATH (HU3MUECKHE
SIBJICHUSI, TPUMEHSIS TOJyYCHHbIE 3HAHUS, pellarh 3aJadyd, B TOM 4YHUCIE
Kau€CTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpUHIMNHATIBHO JIESITETbHOCTHBIA XapAKTEP JAHHOTO pa3zena peanu3yercs
32 cu€r TOro, 4YTO OOydYarouluecss BBINOJHAIOT 3aJaHusi, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE IIOJIyUYEHHBIX 3HAHMWA pacro3HaBaTb U HAYYHO OOBSACHATH
dbu3nueckue SBICHUS B OKPYKAIOIIEH MPUPOJIC U MMOBCETHEBHON KU3HU;

UCMOJIb30BaTh HAy4YHBIE METOJIbl UCCIENOBAHUS (PU3UUYECKUX SIBJICHHMA, B TOM
qyycie JJ1s IPOBEPKU TMIIOTE3 U MOJYUYEHUS] TEOPETUYECKUX BBIBOJOB;
OOBSICHSTh HAy4YHBIE OCHOBBI HanOojee Ba)XXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTHM, HalpUMEp, MPAKTUYECKOTO MCIOJIb30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOT'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenne ¢u3nku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANPABIICHO

Ha JOCTW)KCHHE JIMUHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pe3yJbTaTOB.

B pesynbrare uzyuenus Gu3MKU Ha YpPOBHE OCHOBHOTO 001Iero o0pa3oBaHus

y oOyuatomerocs OynyT cOpMUPOBaHbBI CIEAYIONIUE JTUYHOCTHBIE PE3yIbTaThl B

YacTH:

e 1) naTpuMoTHYECKOr0 BOCHUTAHUS:

e - MPOSBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
bu3nUecKoi HayKU;

e - I[ICHHOCTHO€ OTHOUIEHUE K JOCTHKEHHUSM POCCUICKUX YUEHBIX-(U3UKOB;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOTO BOCHUTAHUSI:

e - TOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CYKJIE€HHUHU 0OIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN
bu3uKy;

e - OCO3HAHHE BAXXHOCTH MOPAIbHO-ITUUECKUX MPUHLUUIIOB B JEATEIbHOCTU
Y4€HOTO;

e 3)3CTeTHYECKOr0 BOCHHUTAHMSI:

e - BOCIIPUSTHE SCTETUYECKUX KauecTB (PU3NUECKON HAyKH: €€ TrapMOHHUYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOIO MO3HAHUS:

e - OCO3HaHME UEHHOCTH (PU3NYECKOW HAayKHM KaK MOIIHOIO HMHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUW, BAXHEHIIEH COCTABIIAIOLICH
KyJbTYpBI;

e - pa3BUTHE HAy4YHOW JIFOOO3HATEIBHOCTH, HWHTEpPEca K HCCIIEI0BATENbCKON
NesITeIbHOCTH;

e 5) (¢opvupoBaHusT  KYJBTYPHI 3I0pPOBbSI W  3MOLHMOHAJBHOIO
0Jaromosyuus:

e - OCO3HaHME IIEHHOCTH Oe3omacHoro oOpaza >KM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BAKHOCTH TMpaBUi 0OE30MacHOTO TMOBEJACHHUS Ha
TpaHCIOPTE, HA JOPOTaxX, C ANEKTPUYECKUM U TEIUIOBBIM O0OpYJOBaHUEM B
JOMAITHUX YCITOBUSX;

e - chopMupoBaHHOCTH, HaBBIKA pPEQIICKCHH, TPU3HAHKE CBOETO TpaBa Ha
OIIMOKY M TAKOTO € MpaBa y ApYyroro 4eaoBeKa;

e 6) TPyA0BOIO BOCIIMTAHMS:

e - AKTUMBHOE ydYacTHe B pEIICHUM MPaKTUUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTebHOM  OpraHu3alUd, TOpoJia, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHOW HAIMpPaBJIEHHOCTH, TPEOYIONMX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUM;

e - MHTEpEC K MPAKTUUECKOMY H3y4eHHIO Mpodeccuid, CBI3aHHBIX C (PU3HUKO;

e 7) 3K0JOTHYECKOT0 BOCIIMTAHMSI:

e - OpHUCHTAIMS HAa MpPHUMEHEHUE (UMYECKUX 3HAHUM JJIS pPEIICHUS 3a7ad B
00J1aCTH OKpY’Karollel Cpeabl, IUIAaHUPOBAHUA TIOCTYIIKOB M OIICHKH HX
BO3MOYHBIX MTOCIEICTBUN JJISI OKPYKAKOIIEH CPEbI;

e - OCO3HaHHWE TJO0ATBLHOTO XapakTepa HKOJOTMYECKUX MpoOJieM W myTed ux
pelieHus;

e 8) aganTanmM K M3MEHAKIIMMCH YCJIOBHAM COUMAJBLHON W NPUPOIHOM
cpenbl:

e - TIOTPEOHOCTh BO B3aUMOJCHCTBUU TIPU BBITOJHCHUH WCCICIOBAHUN U

MPOCKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OTBITY W 3HAHHUIM
IpYyTHUX;

e - TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUECKYIO
NesITeIbHOCTD;

e - MOTPEOHOCTHh B (POPMUPOBAHUM HOBBIX 3HAHWMU, B TOM 4Hciie HOPMYyITUPOBATH
U7IeH, TIOHATHUS, TUMOTE3bl O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHWE Je(pUIMTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAaHUPOBAaHUE CBOETO pAa3BUTHUA B NPHUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBIABIATH B3aUMOCBSA3U MPUPOABI, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHNEM (HU3MUECKUX 3HAHUM;

e - OIIGHKA CBOMX JEHUCTBUU C yu€TOM BIMSHHUS Ha OKDPYXKAWOIIYI Ccpendy,
BO3MOXHBIX TJI00ANBHBIX MOCIEACTBUM.

METAINTIPEIMETHBIE PE3YJIbTATDBI

B pesynbTare OcBOeHHUS MporpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO
ob1iero oOpazoBanusi y odyuaromierocss 0yayT copMHUpPOBAaHbI MeTamnpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YUCOHBIC NCHCTBHUSA,
KOMMYHHKATUBHBIC ~ YHHBEpPCAJIbHbIC  ydYeOHBIC  JICHCTBHSA,  PETyJISTHBHBIC
yHHUBEpCAIbHbIC YUCOHBIC TCHCTBHS.

Ilo3HaBaTeIbHBIE YHUBEpPCAJIbHbIC yqeﬁnble AeHlcTBHS

Bba3oBble jornueckue JaeicTBUs:
e BBUSIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKU OOBEKTOB
(siBeHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIMHU, OCHOBAHUS IS
0000111eHNSs U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TTPOTHUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAONIOMEHUAX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U TNPU H3YYEHUU (DU3NUECKUX
SBJICHUH M TIPOIIECCOB, JENIaTh BBIBOJBI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOYEHHUH, BBIIBUTATH THIIOTE3bI O B3aUMOCBA3IX
(bU3HUECKUX BEJINYNH;

CaMOCTOSITEILHO BBIOMpaTh CIOCO0 perieHus ydeOHOU (U3HUecKoit
3alayn (CpaBHEHHE HECKOJbKHUX BapHAaHTOB pEUIECHUs, BHIOOp HambOoiee
MOAXOJISIIIET0 C YUETOM CAMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/IbCKue JelCTBUS:

WCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUNH UHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
bu3MUecKuii AIKCIEPUMEHT, HEOOJIbIIIOe UCCleloBaHue (HU3UUECKOTO
SIBJICHHUS;

OlICHMBaTh Ha TMPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OpPMAILHIO,
MOJYYEHHYIO B XOJ€ UCCIEIOBAHMS WM HKCIIEPUMEHTA,;

CaMOCTOSITETLHO (HOPMYITHUPOBATh 0OOOIIECHHUS U BBIBOJBI 10 pe3yibTaTaM
MPOBEAEHHOTO HAOIIO/ICHUS, OMbITa, UCCIEI0OBAHMUS;

MPOTHO3UPOBATh  BO3MOKHOE JalibHEMlliee  pa3BUTHE  (DU3UUECKUX
MPOIIECCOB, a TAKXKE BBIABUTaTh MPEANOI0KEHUS 00 UX PA3BUTUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pa6ora c nungopmaunmeii:

NPUMEHATh PAa3JIMYHBbIE METOJIbl, UHCTPYMEHTBI U 3alpOChl IPU MOUCKE U
oTOope WHGOpPMAIMU WIM JaHHBIX C YYETOM MPEMIOKEHHOM y4deOHOMU
(dbuzuveckon 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(OPMALUIO
Pa3IUYHBIX BUAOB U (GOPM MPEACTABIICHUS;

CaMOCTOSITEIBHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy  IpencTaBICHUs
MHpOpMallMM W WUIIOCTPUPOBATh pEIIaeMble 3aJa4l  HECIOKHBIMU
CXEeMaMH, TuarpaMmMaMu, UHOH TpaduKkoi U UX KOMOWHAIMAMM.

KoMMyHuKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS:

B X0J¢ OOCYXJeHusi y4eOHOro mMarepuaina, pe3yJbTaToB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY 0OCYKIaeMOU TEeMbI U
BBICKA3bIBAaTh WJE€H, HAIICJICHHBIC HA pEIIeHHWE 3a/laud M TOJJIep>KaHKe
0J1aro’keIaTeIbHOCTH OOIICHUS,;

COTIOCTaBJIITh CBOM CYXJACHUS C CYXICHUSAMU JPYTUX YYACTHHUKOB
nuaiora, 0OHapyKMBaTh Pa3IUYUE U CXOJACTBO TO3UITHIA;



BBIPQXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJICTABIATh PE3YIbTAThI BBITOJTHEHHOTO (PU3UYECKOTO OTBITA
(’KCcTIepUMEHTA, UCCIIEA0BAHUS, IPOEKTA);

MOHUMATh U UCHOJIb30BaThb  MNPEUMYIIECTBA  KOMAaHIHOM U
WHAUBUAYAIbHON palboThl MpU pEHIeHUH KOHKpPETHOW (dusuueckoit
poOIEMBI;

MPUHUMATh LIEIM COBMECTHOM AESTENbHOCTH, OPraHW30BBIBATH JEHCTBUS
no e€ JOCTIDKEHUIO: paclpeieNsTh poJih, OO0CYyX IaTh MPOLECChl U
pe3yIbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
BBINIOJIHSITh CBOIO YacTh PabOThI, JOCTUTAs KaueCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaNpaBJIEHUIO WU KOOPAHHHUPYS CBOM JEUCTBUS C JPYTUMH
YJIeHAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaja B OOIIMA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITEILHO CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOICUCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIe yueOHbIE 1eliCTBUS

Camoopranmusanmus:

BBISIBIISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyaIUsX, TPEOYIOIINX
1Sl perieHus GU3NYeCcKUX 3HAHMIA;

OpPUEHTUPOBATHCS B Pa3IMYHBIX MOAXOJAaX MPHUHATHS  PEUICHU
(MHIMBUAYANbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHITHE pPEHICHUA
TpYIIoi);

CaMOCTOSITETLHO COCTAaBJISTh AITOPUTM peUIeHUS (PU3NUECKON 3a1a4u WU
IUIaHAa MCCIIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYypPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MpejiaracMble BapUaHThl PEIICHMUIA;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CﬂMOKOHTpOJIL, IMOIIHO HAJIbHbII MHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYyaIlMM WM TpeasiaraTth IUiaH e€ U3MEHEeHMS;
OOBSICHATh  TNPUYUHBI  JOCTIDKEHUS  (HEIOCTW)KCHHS)  PE3yIbTaTOB
JesITeIbHOCTH, J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEITEIHLHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(¢bu3uYecKoro  HcCleNoOBaHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYalllif, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIIUX TPYAHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ Clopa WK JHUCKYCCHUU
Ha HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUSI U JIOTUKY JAPYTroro;
MPU3HABaTh CBOE MPABO HA OMIMOKY MPU PEIICHUU (PU3UUECKUX 3a/1au WK
B YTBEPIKJCHUSX HA HAy4YHBIC TEMbI M TAKOE e MPaBo JPYyToro.



HNPEAMETHBIE PE3YJIbTATDBI

K xoHiy o0yuenust B 7 kjacce mpeaMeTHbIC pe3yJibTaThl HA 6a30BOM yPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHU:

UCIOJIb30BaTh  MOHATHS:  (U3MYECKHME W XUMHUYECKUE  SIBJICHMS,
HAOJIIOJIEHUe, SKCIEPUMEHT, MOJIeb, TUIOTE3a, €IUHUIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperatHbleé COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MeEXaHWYeCKoe JBWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJUHEHHOE), TPAEKTOpHUs, PaBHOJEHCTBYIOIIAs
cuia, nedopmanus (ynpyras, IIacTHUyecKast), HEBECOMOCTD,
COOOIIAIINEC COCYIb;

pasnuuath sBiaeHus (Auddysus, TEII0BOE NBWKCHHE YaCTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBM)KEHHE, HEPAaBHOMEPHOE  JBWKEHHUE,  HHEPLHI,
B3aMMOJICUCTBHAE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpallleHusl, Iiepenaya JaBjeHUS TBEPIAbIMU TelaMH, >KUIKOCTSIMU H
razamu, arMoc(epHoe JaBlieHHE, IUIaBaHWE TeJ, NpeBpallleHUs
MEXaHUYECKOW HSHEPTUU) IO OIMHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX AaHHOE (U3MUECKOE SBICHUE,
pacro3HaBaTh  MPOSBJICHHE  HW3YYEHHBIX  (U3MUECKMX  SIBICHUH B
OKpy KarouieM Mupe, B TOM 4Yucie (PU3MUEeCKue SBJIEHUS B MPUPOJE:
MIPUMEPBI JIBMKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOU
NpUposie, NEHCTBUE CWIBI TPEHHUA B TNPHUPOJAE U TEXHUKE, BIIMSIHUE
aTMOc()epHOTO JaBJICHUS HA >KMBOW OpraHW3M, IUIaBaHWE PHIO, PhIYATU B
TeJe YeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SIBICHUMU;
ONMCHIBATh M3YUEHHBbIE CBOMCTBA TeNl U (PU3UYECKUE SIBIICHUS, UCHOJb3Ys
dbu3udeckue BeMMYMHBI (Macca, 0OBEM, IJIOTHOCTH BEIIECTBA, BpeEMs,
MyTh, CKOPOCTb, CPENHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, cujla TpeHus, JAaBieHue (TBEPAOTO Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHW4ecKas padoTa, MOIIHOCTh, TJIEYO CHIIBI,
MOMEHT CHWIbl, KOI(Q(OUIMEHT TOJIE3HOTO JCUCTBUS MEXaHU3MOB,
KMHETUYEeCKass M MOTEHIMAJbHAsl SHEPIus), NpU ONHCAHUU NPABUIBHO
TPAaKkTOBaThb  (PU3WYECKUH  CMBICH  HUCHOJIb3YEMBIX  BEIWYUH, UX
0003HAUYCHHUSI W €IUHUIBI (PU3UYECKUX BEJIMYHMH, HAXOIUTh (OPMYIIBI,
CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYI0 BEIUYUHY C JPYTUMH BEIHMYUHAMH,
CTpOUTH rpadMKi U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS M MPOIIECCHI,
WCIOJIb3ysl MpaBuia CIOXKEHUs1 cuil (BAOJIbL OJHOM mpsamoi), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMena, MPaBWIIO paBHOBecHs pwryara (OJ0ka),



«30JI0TO€ TMPAaBWIO» MEXAHUKH, 3aKOH COXPAHEHHUA MEXaHUYECKOU
DHEPTUHU, TPU OTOM JIaBaTh CJIOBECHYHO (GOPMYJIUPOBKY 3aKOHA W
3aMKUChIBaTh €r0 MaTeMaTUYECKOE BHIPAKECHHUE;

OOBSICHATh (PU3NUECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM UHCIIE
M B KOHTEKCT€ CHUTyallMid MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh NTPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE HU3 12
JIOTUYECKUX II1aroB € OMopoil Ha 1—2 M3y4YEHHBIX CBOMCTBAa (PU3NYECKHUX
SBJICHUM, (PU3NMUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pematb pacuy€THble 3ajauud B 1—2 [€MCTBUS, HCMOJb3Yys 3aKOHBI M
(GbopMynbl, CBs3bIBAIONINE (PU3NYECKHUE BEIMYMHBI: HAa OCHOBE aHaiu3a
yCJIOBUS 3aJjayy 3alKChIBaTh KPAaTKOE YCIOBHE, MOJICTABIAThH (hU3HMUECKHUE
BEJIMYMHBI B (POPMYJIBI U TPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC
JaHHBIC, HEOOXOIUMBIE JJISI PEIICHUs 3ajJa4, OICHUBATh PEATUCTUIHOCTD
MOJIy4eHHOU (PU3NUECKON BETUYUHBL,

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh TPU MOMOIIU
(U3HYECKNX METOJIOB, B OMMCAHUM UCCIIEIOBAHMS BBIACIATH IPOBEPSIEMOE
npeanojioxkeHue  (TUMOTe3y),  pa3inuyarb W UHTEPHPETUPOBATH
MOJIYYCHHBI pe3yJibTaT, HaxOJUTh OIIMOKKM B XOJI€ OIbITa, JeNaTh
BBIBO/JIBI 110 €T0 PE3YJIbTaTaM;

NPOBOAUTH ONBITHI MO HAOMIOACHHIO (PUBWYECKUX  SIBICHUM  WIH
bu3HUecKuX CBOWCTB TEN: dbopMynupoBaTh MIPOBEPSIEMBIE
MPENONIOKEHHs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHMUS,
3alMCBIBATh XOJ] OTBITa U (HOPMYIHPOBATH BHIBOIBI;

BBITIOJIHSATh TPSIMbIE HM3MEPEHHUS PACCTOSIHUSI, BPEMEHM, MacChl Tela,
00bEMa, CHIBI M TEMIepaTypbl C MCHOJIb30BAHUEM aHAJIOTOBBIX H
MpoBBIX NPUOOPOB, 3aMKUCHIBATH MOKA3aHUs MPUOOPOB C YyUYETOM
3aJlaHHOM a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUIT;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3MUECKOUN BEIMYHMHBI OT
IpYyrOoM C HCHOJIb30BAHUEM TMPSIMBIX HW3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEpPHO JBWXKYILErOoCsl Tella OT BPEMEHHU JBIKEHUS Tena, CHJIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00paboTKU MOBEPXHOCTEN Te
Y HE3aBHUCHUMOCTH CHWJIbl TPEHHUS OT IUIOMIAJN COMPUKOCHOBEHMSI TEJl, CHUIIBI
YIPYTOCTU OT YJJIMHEHUS MPYKUHBI, BBITAJKUBAIOUIEH CUIBI OT 00BbEMa
MOTPYKEHHOM 4YaCTH Tejla U OT IUIOTHOCTHU JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT NIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEI0, YCI0BUI
IUIaBaHUsl Te€Jl, YCIOBUM paBHOBECHs] pbluara U OJIOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  Y4eOHOTO  HCCIEJOBaHUsA, COOUpaTb YCTAHOBKY W
BBITIOJIHSITh M3MEPEHUs, cleaysl MPEeIJIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yJbTaThl TOJYYCHHONW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJIC



MPEIOKEHHBIX TaOJUI] U TpauKOB, JAeNaTh BBIBOJLI MO pPe3yiabTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOTO Tejla, CWiIa TPEHHUS] CKOJIbXECHHUS,
JaBJIEHUE  BO3[yXa, BBITAJKMUBAIONIas  cuUja, JEHUCTBYyIollas  Ha
MOTPYKEHHOE B KHUIAKOCTh TeEJNO, KOI(POUIMEHT TMOJIE3HOTO JIEUCTBUS
NPOCTHIX MEXAaHW3MOB), CJHEAysd TMPEMIOKEHHOW HMHCTPYKIMH: TIpH
BBITIOJIHGHUM U3MEPEHUN CcOOHMpaTh HSKCIEPUMEHTATbHYI YCTaHOBKY H
BBIYHCIISITH 3HAYEHHUE MCKOMOU BETUYHHBI;

coOJroaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyJ0BaHUEM;

yKa3bIBaTh NPHHIUILI JEUCTBUS MPUOOPOB W TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIOIIMECs COCYAbl, OapoMerp,
phluar, MOJABMKHBIA W HEMOABM)XHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;
XapakTepu30BaTh  NPUHIMIIBI  JIEUCTBUS  M3YUYEHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmNHcaHus (B TOM 4YHUCIE:
MOJNIIWITHAUKKN, yCTPOWCTBO  BOJONPOBOJIA, THUAPABIMUECKAN Tpecc,
MaHOMETP, BBICOTOMEp, MOPUIHEBOM HACOC, apEOMET)), UCTIOIb3YSI 3HAHUS
0 CBOMCTBaxX (hM3MUYECKHX SBJICHUM M HEOOXOAMMBbIC (HU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  OpUMEphl  (HaXoauTh  UHGOpPMALMIO O  IpUMEpax)
MPAKTUYECKOTO KCIOJIb30BaHUs (U3MUECKUX 3HAHUM B TIOBCEIHEBHOM
KU3HM ST oOecriedeHus: 0€30MacHOCTH MpHU OOpallleHuH ¢ MpUOopaMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHUS 3JI0POBbSI M COOJIOJACHHUS
HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPYIKaIOLLEH Cpere;

OCYIIECTBIISITh OTOOp WCTOYHMKOB wH(popmanmu B HWHTepHere B
COOTBETCTBUU C 3aJIaHHBIM MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCSI
3HAHUA W MyTEM CPaBHEHHUS PA3IUYHBIX HCTOYHHKOB  BBIICIATH
uHbOpMaIIMIO, KOTOpas SIBISETCS NPOTUBOPECUMBONW WU MOXKET OBITh
HEIOCTOBEPHOM;

UCIOJI30BaTh MPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAay4YHO-MOMYJISIPHYIO
auTeparypy  (QHU3MUECKOrOo  COJEp)KaHus, CHOPAaBOYHBIE MaTepHuabl,
pecypchl cetn MHTEpHET, BlajgeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHGOPMAIMK U3 OAHOW 3HAKOBOW CUCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHHUKOB HH(pOpMAIK (PU3HIECKOTO COJEpKaHUSA, B TOM
gyucie MyOJWYHO JenaTth KpaTKhe COOOMIEHHS O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX HCCIENOBaHWM, MpPU 3TOM TIPaMOTHO HCIOJIb30BaTh



W3YUYCHHBI TIOHATUUHBIA ammapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALUEN;

e TpPU BBHINIOJHCHUH YYEOHBIX TPOCKTOB U HCCICIOBAHUN pacrpeaeisiTh
00SI3aHHOCTU B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/lauyaMH,
CIIEIUTh 3a BBINOJHEHUEM IU1aHA JIEWCTBUM, aJIEKBAaTHO OILIEHUBATH
COOCTBEHHbI  BKJaJ B  JACATENbHOCTh  TPYIIbl,  BBICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJCICTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbe pe3yiabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaXkaTh c(hOPMUPOBAHHOCTH Y 00YUaAIOUIUXCS YMEHUM:

e HCMOJB30BaTh MOHITHUS: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE JIBIXKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSIHUSL BEUIECTBA, KPUCTAIIIINYECKUE U
amMopdHbIe Tella, HACHIIICHHBIH W HEHACBIIEHHBIA TIap, BJIAKHOCTH
BO3/1yXa, TeMIeparypa, BHYTPEHHSS DOHEPTUs, TEIJIOBOW JBUTATENb,
AJIEMEHTApHBIN DJIEKTPUUECKUIN 3apsijl, SJIEKTPUYECKOE IMOJIe, MPOBOHUKH
U AUDJIEKTPUKH, TTOCTOSHHBIN 2JIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;

e pa3nuuarh SABJIEHUS (TEIUIOBOE pacUIMpEHHE U CKaThe, Teruiolnepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KAWLISIPHBIC SIBJICHUS, HCIApEHUE,
KOHJCHCAlUsl, IUJIaBJIeHUe, KpUCTaIu3auus (OTBEpJEBaHUE), KHUIICHHE,
Teruionepenaya (TEerI0MpOBOHOCTb, KOHBEKITHS, U3ITydeHHE),
AIEKTpU3aLMs Tell, B3aUMOJACHCTBUE 3apsAOB, NEHUCTBUS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOJICUCTBHE MAarHUTOB, JEHCTBUE
MAarHUTHOTO TIOJISI Ha TIPOBOJHHUK C TOKOM, AJICKTPOMArHUTHAS WHITYKIIHSA )
[0 OIMCAaHUI0 MX XapakTepHbIX CBOWCTB K HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

e pacmo3HaBaTh NPOSIBICHUE M3YUYEHHBIX  (PU3UYECKUX  SIBJICHUU B
OKpYy»KarouleM MUupe, B TOM 4Yucie (PU3NUYECKUE SBJIEHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHHE M KalmWUISApHbIE SBICHUS B MPUPOJE,
KpUCTaJlIbl B mpupoie, uznydeHue CoiHia, 3amep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, AIEKTPUYECKUe
ABJEHUSI B arMocdepe, DJIEKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE
nosie 3emiu, JApedd MOJMIOCOB, POJb MArHUTHOTO MOJS IJS KU3HU Ha
3emuiie, MOJSIPHOE CUSTHUE, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 337ady B
yueOHYI0, BBIICIATh CYIIECTBEHHBbIC CBOMCTBA (MpU3HAKK) (HUINYECKUX
SIBJICHUI;

e OINKCHIBATh WM3YUYEHHBIC CBOMCTBA TeN W (PU3MYECKUE SBICHUS, UCIOIb3YS
(bu3nueckre BEIMYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPTHUs, KOJIMYECTBO
TEIUIOThI, yJAelibHas TEIIOEMKOCTh BEIECTBA, yJAelbHAs TeIioTa
IUTaBJIEHUS, YJelbHAas TEeIUIoTa MNapooOpa3oBaHusi, YJelIbHAas TEIUIoTa
CrOpaHvsi TOIJIMBA, KOIP(PUIMEHT TOJE3HOTO JECUCTBUS  TEIJIOBOM



MAalllMHbl, OTHOCUTEIbHASI BIAXKHOCTh BO3AYyXa, JJIEKTPUUECKUN 3aps,
cujia TOKa, JJIEKTPUYECKOE HaIpsKEHUE, COIMPOTHUBIICHUE IPOBOIHUKA,
yIeIbHOE  CONPOTUBIIEHHE  BellecTBa, pabora U MOIIHOCTH
ANEKTPUUYECKOTO  TOKa), TMPH  OMNHCAHWU MPaBUIBHO  TPaKTOBAThb
(bU3MYECKHUIl CMBICT HCIOJb3yEMbIX BEIWYUH, 00O03HAUECHHS] M €IMHUIIBI
(GU3MYECKNX BEIUYMH, HAXOJIUTh (QOPMYJIbl, CBSA3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYIMMHU BEJIUYMHAMHU, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX BEIUYUH;

XapakTepu30BaTh CBOWCTBA Tel, (U3NYECKHUE SIBICHUS U TPOIIECCHI,
WCIIOJIb3ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJISPHO-KHHETHYECKON TEOpUHU
CTPOCHHUS BEIECTBA, MPUHLMUI CYNEpPNO3UIMUA MOoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsja, 3akoH Oma 1 ydacTka e, 3aKOH
Jlxoynsa—JleHna, 3aKkOH COXpaHEHWs DJHEPruMM, M[pPpU OTOM J1aBaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA W 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE NPOLIECCHl U CBOMCTBA T€JI, B TOM YHCIE U B
KOHTEKCTE CHUTyalud MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIIEJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTUYECKUX
IaroB ¢ OmMopoil Ha 1—2 u3y4eHHBIX CBOWCTBA (PUBWYECKUX SIBJICHUM,
(U3MYECKNX 3aKOHOB WU 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJa4d B 2—3 JIEWCTBUSA, HCIOJb3Yys 3aKOHBI M
dbopMybl, CcBs3BIBalOIINC (PU3NYECKUE BEJIIMUMHBI: Ha OCHOBE aHaIu3a
yCIOBHUS 3aJayd 3alHChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEAOCTATOK
JaHHBIX JUIsI  peIlIeHUs 3aJaud, BbIOMPATh 3aKOHBI U  (HOPMYIIHI,
HEOOXOoUMbIEe [JIsi €€ pEelIeHHs, MPOBOJIUTh pacuéThl M CPaBHUBATH
MOJIy4YeHHOE 3HaYeHUEe (PU3NUECKON BEIUYMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PpEIIUTh NpU MOMOUIU
(U3MYECKHX METOJI0OB, HCIIOJIb3Ysl OIMCAHUE WCCIICIOBAHMS, BBIACISIThH
MPOBEPSIEMOE  MPENNOJIOKEHUE, OIEHUBATh MPABWIBLHOCTh MOPSAKA
MIPOBEICHUS UCCIIEIOBAHMS, J€1aTh BBIBOBI,

MPOBOJAUTH ONBITHI MO HAOMIOACHUIO (PUBWYECKUX  SIBICHUM  WIH
(GbU3MUECKUX CBOWMCTB Tell (KaMWIJISPHBIC SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IPOLEcca OCThIBAHUS U
HarpeBaHus TPU U3IYYEHUH OT [BETa Hu3Nydaromleld (ToTiIomaronei)
MOBEPXHOCTH, CKOPOCTh HMCHAPEHHS] BOABI OT TEMIEPATyphl KUAKOCTH U
wiomanan e€ TMOBEPXHOCTH, DJJEKTpU3alMs Tell W B3auMOJEHCTBHE
AIEKTPUUYECKUX  3apsiioB, B3aMMOJIEMCTBHE IOCTOSIHHBIX MAarHHUTOB,
BU3yalIM3allisl MArHUTHBIX TMOJEH TMOCTOSIHHBIX MAarHWTOB, JIEWCTBUS
MAarHuTHOTO MOJISI Ha MPOBOJHHUK C TOKOM, CBOWCTBAa 3JEKTPOMArHuTa,



CBOMCTBA DJEKTPOJBHUraTelisi IMOCTOSHHOTO ToOKa): (OopMyIupoBaTh
MpoBEpsieMbIe TPEANOI0KEHUS, COOMPATh YCTAHOBKY W3 MPEII0KEHHOTO
000py1I0BaHHUs, OMUCHIBATh X0/ OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJHATh ~ MOPSIMBIE  M3MEPEHHS  TEMIEpPATypbl,  OTHOCUTEIBbHOU
BJIIKHOCTH BO3/lyXa, CHWJIbl TOKA, HANPSOKEHUS C HCIOJb30BAaHUEM
AaHAJIOTOBBIX MPUOOPOB M JATUMKOB (PU3UYECKHUX BEIUYHMH, CPABHUBATH
pe3yJIbTaThl UBMEPEHUI € YUETOM 3aJ]aHHON a0COJIFOTHON MOTPEITHOCTH;
MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKOUN BEIMUYHMHBI OT
Ipyrod ¢  HCIOJB30BAaHUEM  TMPSMBIX  U3MEPEHUH  (3aBUCUMOCTH
CONPOTUBJICHHS NPOBOJHHKA OT €ro JJWHBL, IUIOMAAM MONEPEYHOTrO
CEUYEHUS U YJEIbHOTO COMPOTHUBIICHUS BEIIECTBA MMPOBOJIHMKA, CHIIBI TOKA,
UAyUIEr0 4epe3 MNPOBOJAHUK, OT HANpsOKEHUS HA  MPOBOJHUKE,
WCCIEOBAHUE  MOCIENOBATEIbHOTO M MapajyieIbHOTO  COCIMHEHUM
MPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAaHUE, COOMpPATH YCTAaHOBKY H
BBITIOJIHSTh HM3MEPEHUs, Cleaysl MPEeJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCMMOCTM B BHJE Taldiaul M rpaduKoB,
JienaTh BBIBOABI MO pe3yJibTaTaM MCCIIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3MUECKUX BeluyuH (yIenbHas
TEIUIOEMKOCTh  BEIIECTBA, CONPOTUBJIECHUE TPOBOJHHKA, padoTa U
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): IUJIAaHUPOBAaTh M3MEPEHUs, COOUpaTh
AKCHEPUMEHTAIBHYIO0 YCTAHOBKY, CIEAYys NPEAI0KEHHONW HHCTPYKUUH, U
BBIYUCIISATH 3HAUCHUE BEJIUYUHBI;

coOr01aTh MpaBWiia TEXHUKH O€30TaCHOCTH TpH padoTe ¢ J1ab0paTOPHBIM
000py10BaHUEM;

XapakTepu30BaTh  NPUHIMIIBI  JIEUCTBUS  M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOW HAa MX oOmnucaHusi (B TOM 4YHUCIE:
cUCTeMa OTOIUIEHUS JJOMOB, TUTPOMETp, NapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CYETYUK OHIEKTPUUECKON DSHEPTUU, DIEKTPOOCBETUTEIbHBIC
npUOOPHI, HarpeBaTEIbHBIC AJIEKTPONPUOOPHI (TIPUMEPHI), IICKTPUUECCKHUE
MPEAOXPAHUTENH, DIIEKTPOMATrHUT, 3JIEKTPOJABUTATENb MOCTOSIHHOTO TOKA),
UCIOJIb3Yys 3HAHUSA O CBOMCTBAX (PU3MYECKUX SIBICHUH U HEOOXOIUMBIC
bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA MU H3MEPUTEIbHBIE
npubopbel MO CXeMaM M CXEMAaTHYHbIM PUCYHKaM  (OKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TNCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHEITO
CrOpaHusi, JJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI SJIEKTPHUUECKUX
Heneil ¢ mociieloBaTelbHbIM U MapajliebHbIM COEAUHEHHEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUYECKUX IIETICH;



OPUBOJAUTH  TpUMEpPhl  (HaXOoAUTh  WHGOPMAIMIO O  IMpUMEpax)
MPaKTHYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOU
KU3HU 711 oOecriedeHns 0e30MacHOCTH MpU oOpalleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOICTBAMM, COXpPaHEHHs 3J0pOBbs U COOJIIOIEHUS
HOPM 3KOJIOTMYECKOTO MOBE/ICHUSI B OKPYIKAIOLLEH Cpee;

OCYLIECTBJISAITh NMOMCK HMHPOpManuu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, Ha OCHOBE MMEIOIIMXCA 3HAHUH W IYTEM CpPaBHEHUS
JOTOJHUTENbHbIX ~ MCTOYHUKOB  BBIACNIATH  MHPOPMAIMIO, KOTOpas
SABJISIETCSI IPOTUBOPEUMBON MIIM MOXKET ObITh HEJOCTOBEPHOIA;
UCMOJIb30BaTh MPHU BBIIOJHEHUHM Y4YEOHBIX 33JaHUI HAy4YHO-NOMYJISPHYIO
auTepartypy  (QU3MYECKOro  COJEp)KaHus, CHPABOYHBIE  MaTepHUabl,
pecypchl cetu MHTEpHeT, BlageTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHGOPMAIMK U3 OAHON 3HAKOBOW CUCTEMBI B JPYTYIO;
co3/laBaTb COOCTBEHHbIE IMUCbMEHHBIE M KpAaTKHE YCTHbIE COOOIIEHMS,
0000mas wuHPOpPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COJEpKaHMsA, B TOM 4HCI€ IyOJHYHO TIPEACTABIATh PE3yJIbTaThl
IPOEKTHOM WJIM UCCIEAOBATENbCKOW NEATEIBbHOCTH, MPU 3TOM I'PAMOTHO
UCMOJb30BaTh M3YYEHHBIM MOHATUHMHBIA anmapar Kypca (DU3HKH,
COTPOBOXK/IAaTh BBHICTYILJICHUE IMPE3EHTAlINEH;

IPY BBIIOJHEHUH YUYEOHBIX NPOEKTOB M HCCIENOBAHUN (PU3MUECKHUX
NPOLIECCOB paclpeAensTh O0O0S3aHHOCTH B TPyNNE€ B COOTBETCTBUU C
MOCTaBJIEHHBIMU 3aJ]a4aMHM, CJIEIUTH 3a BBINIOJHEHHEM IUJIaHa ACHCTBUN U
KOPPEKTHUPOBATh €ro, aJEeKBaTHO OLICHUBaTh COOCTBEHHBIM BKJIaJ B
JEsITeNIbHOCTh TPYMIIbI, BHICTPAUBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHUE,
NPOSIBJISiE TOTOBHOCTh pa3peraTh KOH(IUKTHL

K xoH1y o0yueHust B 9 kjacce rmpeaMeTHbIE pe3yJibTaThl HA 0a30BOM yPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTh Y 00yHAIONIUXCSI YMEHUM:

UCIOJIb30BAaTh MOHSATHUSA: CHUCTeMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIHLHOCTh MEXaHHMUECKOTO [BIDKCHUS, aedopmMarius
(ynpyrasi, miacTudeckasi), TPEHHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTb W TEPErpy3KH, IEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TEIO,
IEHTP TSHKECTH TBEPJOTO Tejla, paBHOBECHE, MEXaHMYECKHE KOJeOaHUS W
BOJIHBI, 3BYK, HWH(QpPa3ByK M YJIbTPa3BYyK, DJIEKTPOMArHUTHHIC BOJIHBI,
IIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIbHO30PKOCTb,
CHEKTPhl MCIyCKaHUS W TOTJIOINICHMS, alb(a, OeTa- U raMMa-u3iaydeHus,
M30TOIIBL, SiZIEpHAsi YHEPTETHKA;

pasznu4arh SBICHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBIKEHUE, PABHOYCKOPEHHOE NPSIMOJUHEHHOE [IBIXKEHHE, CBOOOIHOE
najicHue TeJl, PaBHOMEPHOE JBMKEHHE MO OKPYKHOCTH, B3aHMMOJCHCTBHUE



TeJ, PEaKTUBHOE JBWKEHHE, KojeOaTelbHOE IBIKEHUE (3aTyxarolue U
BBIHYKJICHHBIC KOJICOaHWs1), PE30HAHC, BOJHOBOE JABMKEHHUE, OTPAXKEHUEC
3ByKa, NPSMOJHUHEMHOE pPaCHpPOCTPAHCHUE, OTPAXKEHHUE WU NPEITOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaXECHUE CBETA, pa3oKeHHUE OEIoTo CBeTa B
CIIGKTP Y  CJIOXEHUE CICKTPAIbHBIX I[BETOB, JUCIEPCUS  CBETA,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3JIYYEHHS) TI0 OMMCAHUIO MX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (U3HUECKOE SIBIICHUE;

pacro3HaBaTh  MPOSBJICHHE  HW3YYEHHBIX  (U3MUECKMX  SIBIICHUH B
OKpYy’KalIieM Mupe (B TOM UHCIEe (PU3NYECKHe SBICHUA B MPHUPOJIE:
MPWINBEI U OTJUBBI, JBMKEHHUE IaHET COJTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBWKEHUE IKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMU,
3EMIICTPSICCHUE, CEUCMUYECKME BOJIHBI, IYHAMH, 53XO, I[BETa TeEI,
ONTUYECKHUE SIBJICHUS B TPHUPOJE, OHMOJOTHMYECKOE ICHCTBHE BHUIMMOTO,
yAbTPA(pHOIETOBOTO W PEHTITCHOBCKOTO HW3JIYUYCHHH, €CTECTBEHHBIM
paaUOaKTUBHBIN (POH, KOCMHYECKHE Jy4Yd, PATUOAKTUBHOE W3JIYUYCHHE
NPUPOJHBIX MHUHEPAIOB, JCHCTBUE pPAJUOAKTUBHBIX W3JIYYECHUU Ha
OpPraHM3M YEJIOBeKa), MPU 3TOM NEPEBOJUTH MNPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICISATh CYIIECTBEHHBbIE CBOWCTBA (TpU3HAKU) (HU3HMUECKUX
SIBJICHUM;

OTIMCHIBATh M3yYEHHBIC CBOMCTBA Tel U (U3HMYECKUE SBJICHHS, HCIOJIB3YS
bu3nueckre BEIWYUHBI (CpefHSss W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPABHOMEPHOM JIBWKCHUHM, YCKOPEHHE, MEPEMEIIEHUE, IMyTh, YIJI0Bas
CKOPOCTh, CHWJIa TPEHMS, CUJa YIPYTOCTH, CWIA TSIKECTH, YCKOPEHUE
CBOOOJIHOTO TAJACHUSA, BEC Tella, HMIYJbC Tella, HMITYJIbC CHIIBI,
MEXaHH4YecKass pabdoTa M MOIIHOCTh, IOTCHIMAJIbHAS OJHEPTUS Tena,
MOJIHSTOTO HAJl MOBEPXHOCTHIO 3EMJIM, MOTCHIHAIbHASI DHEPTHS CHKATOU
MPYKUHBL, KWHETUYECKAs DSHEPTUsI, NOJHAs1 MEXaHUYECKAsi JHEprus,
MepUOJI U YacToTa KOoJeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BHICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMIICHHS Cpeibl), MPU OMMCAHUU
MPaBWJIBHO TPaKTOBaTh (U3UYECKUM CMBICT HMCIOJIb3YEMbIX BEIUYHH,
0003HAUYCHUSI W €IUHUIBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (PU3UYECKYIO0 BEJIWYMHY C JPYTMMHU BEJIMUYMHAMH,
CTpOUTH rpadUKi U3YUECHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS M IIPOIIECCHI,
WCTOJIB3Ysl 3aKOH COXPAHEHUsI JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTECHHS,
NPUHIUI  CYNEPIO3UIMNA CWJI, MPHUHIMI OTHOCUTENbHOCTH [anmmnes,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUsS HMITYJIbCA, 3aKOHBI OTPAXKEHUS WU
MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsI0BOTO U MACCOBOT0O YHUCET



MPU SJICPHBIX PEAKIUSAX, TMPU ITOM J1aBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alMChIBaTh €T0 MAaTEMaTHYECKOE BHIPAKECHHUE;

OOBACHATh (PU3MUECKHE NPOLECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH
MPUYUHHO-CJIEJCTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTUYECKUX
IaroB ¢ OMOpod Ha 2—3 H3YYEHHBIX CBOMCTBAa (U3MYECKUX SBJICHHI,
(U3HYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEN;

pematb pacu€THble 3aAauyu (omuparoluecs Ha CcucteMy u3z 2-3
ypaBHEHUI), UCIOIB3YS 3aKOHBI U (OPMYIIBI, CBS3BIBAIONINE (HU3UUECKHE
BEJIMYMHBL: HAa OCHOBE aHajdW3a YCIOBHUS 3aJaud 3allMChiBaTh KpPAaTKOE
yCJIOBUE, BBIIBIATH HEAOCTAIOIIME WIM W30BITOYHBIE JaHHbBIE, BHIOMpATH
3aKOHBI U (HOPMYIIbI, HECOOXOIUMBIC ISl PEIICHMsI, IPOBOJIUTH PACUETHI U
OLICHMBATh  PEAJTUCTHUYHOCTh  MOJYYEHHOTO 3HAueHus  (pusuueckoi
BEJIUYUHBIL;

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh TPU MOMOIIU
(U3MYECKNX METOJI0OB, HCIOJIb3Ysl OINMCAHUE HCCIIEIOBAHMS, BbIACISIThH
MpOBEPSiIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSJKA
MPOBEJEHUS  UCCIEAOBaHUS, JIeJaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOIEHUIN U OIBITOB;

NPOBOAUTH ONBITHI MO HAOMIOACHHIO (PUBWYECKUX  SIBICHUM  WIH
¢bu3nueckux CBOMCTB Ten (uM3yueHue BTOporo 3akoHa HeroToHa, 3akoHa
COXpaHEHUs DHEPIUH, 3aBUCHUMOCTb IMEpHOJa KOJIEOAaHUM MPYKUHHOTO
MasTHHKa OT MAaccChl Ipy3a U JKECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJiIeOaHuM, MPsSMOJIMHEWHOE paclpOCTpaHEHHE CBETA,
pasio)keHue Oenoro cBera B CIEKTP, M3YUEHUE CBOWMCTB M300pa’keHUs B
IUIOCKOM 3€pKajieé U CBOMCTB HM300pa)keHus MpeameTa B cOOHUparoliei
JMH3e, HAOJIOJIEHUE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB H3IyUECHHS):
CaMOCTOSITEIBHO  cOOMpaTh YCTAaHOBKY M3 M30BITOYHOro  Habopa
o0opy/nOBaHMs, ONHUCHIBATH  XOJ ONbITA W €r0  Pe3yJbTaThl,
(bopMynUpOBaTh BHIBOIbI;

MPOBOJAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONpeaess
CpenHee 3HAUYCHHWE U3MEpsSEeMON BeTWYHMHBI ((POKYCHOE paccTOsSHUE
cobuparolieid JMH3bI), OOOCHOBBIBaTH BBIOOP crHocoba U3MEpEHUs
(M3MEPUTENBLHOTO MPUOOpPa);

NPOBOJUTh HUCCIEAOBAaHHE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYHH C
UCIOJIb30BAHUEM MPSMBIX H3MEPEHHM (3aBUCUMOCTh MYTH OT BpPEMEHHU
IIPpU PABHOYCKOPEHHOM JIBIDKEHUHM 0€3 HayalbHOW CKOPOCTH, MEpuojaa
KoJie0aHUIl MaTeMaTUYeCKOTO MasTHMKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpPaKEeHUs CBETa OT yIJia MajeHus U yrIja MpeoMIIEHUs OT yria



najicHusi): IUIaHUPOBaTh MCCIEIOBAaHMUE, CaMOCTOATEIBHO CcoOHMparh
YCTAaHOBKY, (DUKCHUpOBATh  pE3yJbTaThl  IOJYYCHHOW 3aBUCUMOCTH
(bU3NYeCKNX BEIWYUH B BHJIE TaOMUI] ¥ rpaduKOB, JI€JaTh BBIBOJBI IO
pe3yiibTaTaMm UCCIIeIOBAHNUS;

MPOBOJAUTh KOCBEHHBbIE U3MEpPEHUs (PUINUECKUX BEIUYMH (CpemHsis
CKOpPOCTh H YCKOpPEHHE Tella TpH pPABHOYCKOPEHHOM JBWKCHHHU,
YCKOpEHHE CBOOOJHOTO MaaCHUs, KECTKOCTh MPYXKHUHBI, KOIPHUIIMEHT
TpEHUs] CKOJbXXEHHUs, MEXaHW4yeckas padoTa W MOIIHOCTh, YacToTa M
nepuos KoJie0aHWH MaTeMaTUYeCKOTO W TPYKMHHOTO MAasiTHUKOB,
ONTHYECKass cuia coOuparomel JHUH3bL, PaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh HU3MEPEHUs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY H
BBITIOJIHSTh M3MEPEHUs, CIeays MPEI0KCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYEHHUE BEIUYMHBI U aHAJIM3UPOBATH MOJIYUYCHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOU MOTPELIHOCTH U3MEPEHUN;

coOJroaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py10BaHUEM;

pa3nu4aTh OCHOBHBIC TPW3HAKM W3YYCHHBIX (DHU3MUYECKUX MOJICICH:
MarepuaibHas TOYKa, a0COJIIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJIeb aToMa, HYKJIOHHas
MO/JIeJb aTOMHOTO SIAPa;

XapakTepu30BaTh NPUHIMILI  JEUCTBUA M3YUEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOW HAa WX oOnucaHus (B TOM 4YHUCIE:
CIHUIOMETpP, MJATYUKU TIOJIOKEHHS, PACCTOSHUS M YCKOPEHHS, pakKerTa,
9XO0JIOT, OYKH, TMEPUCKON, (QoToamnmapar, ONTUYECKUE CBETOBO/IbI,
CHEKTPOCKOT, JO3UMETp, Kamepa BuiabcoHa), HUCHOJB3ys 3HAHHUS O
CBOMCTBaX  (PU3MYECKUX SBJICHUHM W  HeoOXoaumble  (GUBHYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH H3YyUYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
IpU peHIeHUH Y4eOHO-NMPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI s
MOCTPOCHUS M300paKEHUI B TNIOCKOM 3€pKalie U COOUparomieil JINH3eE,
NPUBOAUTE  TpUMEphl  (HaXoauTh  MHGOPMAMIO O  TpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOU
KU3HU JJ1s1 oOecrieueHrs: 0€30MacHOCTH MpU OOpallleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3JI0POBbSI M COOJIIOJACHHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHUSI B OKPYIKAIOIIEH Cpere;

OCYIIECTBIISITh MOUCK HWHPOpManuu  (HU3HIECKOTO COJCpKaHUS B
WNurepHete, caMoCTOSATEIbHO (GOPMYIUPYS MOUCKOBBINA 3aMPOC, HAXOJUTh



MyTH OMpeeieHUs] JOCTOBEPHOCTU MOJYYEeHHON MH(GOpPMAIUM Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJTHUTEIbHBIX UCTOYHUKOB;

WCIOJIH30BaTh TPHU BBHINIOJHEHUH YYEOHBIX 3aJaHUA HAYyYHO-TOMYJISIPHYIO
auTepatypy  (U3MYECKOrO  COJIep)KaHUsl, CIPaBOYHbIE MaTepHallbl,
pecypcbl cetu MIHTEepHET, BiaJeTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMAIMKU U3 OJHOU 3HAKOBOM CHUCTEMBI B APYTYIO;
CO37]aBaTh COOCTBEHHbIE IMHMCHMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uHbOpMallMM M3 HECKOJIbKUX HUCTOYHHMKOB (PU3UYECKOTO COJIEp KaHMUS,
MyOJIMYHO TIPEACTABNISATh PE3YJIbTaThl MPOCKTHOW MM MCCIEI0BATEIhCKOM
NEATEIbHOCTA, MNpPH  3TOM TIPaMOTHO  MCHOJIb30BaTh  HM3yYECHHBIN
MOHATUNHBIA anmapar W3y4yaeMoro pasjaena (U3MKd U COMPOBOXKIATh
BBICTYIUICHHE TIpE3EHTallMed ¢ y4YETOM OCOOEHHOCTEW ayIUTOpPUHU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosm4yecTBO 4acoB JJIeKTPOHHbBIE
Ne HauMeHnoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IIpakTuyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paszpnen 1. ®usuka u e€ posib B IO3HAHMH OKPY/KAIOLEro MUpa
bubnuoreka [IOK
1.1 o - 2
H3nka - Hayka o HpUpoOae https://m.edsoo.ru/7f416194
bubmmoreka [JOK
1.2 o 2 1
H3MUCCKHIC BETHAHHBL https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHA i METO/1 IT03Ha 2 1 butamorexa LIOK
. TECTBEHHOHAYYHBIA METO]T TO3HAHUS
Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOEHNH BelleCTBA

)1 CTDOCHIE BLICCTRA | bu6nuoreka [IOK
' TPOCHHE BEIIECTR https://m.edsoo.ru/7f416194
) JIBr>kKeHHe U B3aMMOJIECTBHUE YaCTHUI] ) 1 bubnuoreka [IOK
' BEIIICCTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHbIE COCTOSIHHS BEIIECTBA 2 nbsmorexa O
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nea 3. /IBuskeHre 1 B3aUMOJAeCTBHE TeJl
bubanoreka [JOK
A M
3 CXAHUHCECKOC ABIDKCHIC 3 https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, IIOTHOCTh 4 1 bubmuoreka [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

bubmmoreka [JOK

3.3 Cuia. Buns! cun 14 2
https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pasznen 4. laBiienue TBEPABIX TeJ, )KMAKOCTEN U ra3o
41 Hasnenue. [lepenaua napneHust TBEPIABIMU 3 bubmoreka [IOK
' TEJIaMH, XKUJKOCTIMH U razaMu https://m.edsoo.ru/7f416194
4.2 JlaBnenue >XuJIKOCTH 5 bubnnorexa LOK
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.3 AtmochepHoe naBeHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U ra3a Ha IOTrpyKEHHOE 7 3 bubmuoreka [IOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nea 5. PaGora m MomHOCTB. JHeprust
bubnuoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOTHOCTE https://m.edsoo.ru/7f416194
bubanoreka [JOK
3.2 IpocTsie MexaHR3MET > I https://m.edsoo.ru/7f416194
bubaunoreka IJOK
. M 4 1
>3 CXafHeECKad SHEpTud https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHoE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 68 12



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

8 KIIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne i/m P Kontpouabnsie | IIpakTnueckue (uirpp )
NMPOrpamMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgean 1. TensioBble siBJIeHUSA
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa OK
' p B https://m.edsoo.ru/7f4181ce
bubnuoreka LIOK
1.2 Tenosbie nponeccst 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DiieKTpUYeCKHe U MATHUTHBIE SIBJICHU S
DNEeKTPUYECKUE 3apsiibl. 3apsHKEHHBIE Tea bubnuotexa [IOK
2.1 . 7 1
U UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N . bu6nuoreka [IOK
2.2 I1oCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 2 7 htps://m.edsoo.ru/7f418 1ce
bubmmoreka [JOK
2.3 MareATHE ABICHHA 6 1 L5 https://m.edsoo.ru/7f4181ce
bubauoreka IJOK
2.4 4
ITIeKTPOMATHUTHAS HHAYKI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHoe BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5



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

9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/m Kourpoabnsie | IlpakTnyeckue
NMPOrpamMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannveckue siBJICHUS
L1 MexaHn4ecKoe IBHIKEHHE U CIIOCOOBI €TO 10 1 bubmuoreka LIOK
' ONKCaHus https://m.edsoo.ru/7f41a4a6
bubnuorexa LIOK
1.2 B3aumoneiictBue Te 20 1 3
MMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bub6mnoreka [JOK
1.3 3aKOHBI COXPAHEHU 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexanuuyeckue Ko0JIeOAHUS U BOJHbI
bubnuoreka [IOK
2.1 M
CXAHMHECKHE KOTEOanH S 7 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M .3 8 1 3
CXQHIICCKUC BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 15
Paznen 3. DjieKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
ONEKTPOMAarHUTHOE T0JIE U bubmuoreka LIOK
3.1 6 2
DJIEKTPOMArHUTHEIE BOIHEL https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3zgen 4. CBeToBbBI€E ABJICHUSA
4.1 3aKOHBI pacpOCTpPaHEHUS CBETA 6 2 bubnmuoreka [IOK



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

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

4.2 JIuH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK

4.3 Paznoxxenue Gesoro cBeta B CHEKTP 3 2 https/m.edsoo.ru/7f4 1 ada6

Hroro no pazneny 15
Paznen 5. KBanToBbIe siBJIeHUS
buommoreka [TOK

5.1 Hcnyckanuve v moryionieHrue CBETa aTOMOM 4 1 https:/m.cdsoo.rw/7f41 adat
bubnuoreka LIOK

32 Crpoerne aTomHOro 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bub6mnoreka [JOK

>3 FLACpHEIC peakiiu 7 ! https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTe/ibHO-000011AI0IINIT MOAYJ/Ib
[ToBTOpenue u 0600IIEHNE COAECPKAHUS bubmuoreka LIOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoandecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4Yeckue
padoThI

Jara
U3y4yeHusl

DJIEKTPOHHBIE
uudpoBbie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3nKa — HayKa O IpUpoJe.
SIBnenus npuponsl. Pusnyeckue
SIBJICHUS

Mexanndeckue, TEII0BbIC,
AJIEKTPUYECKUE, MarHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBJICHUS

dusnyecKkue BETUINHBI U UX
U3MEpeHUe

VYpok-uccnenoanue "M3mepenue
TeMIIepaTypbl IPU TOMOUIH
KHUAKOCTHOTO TEPMOMETpA U IaTUMKA
Temmeparypsl"

Kak ¢usuka u npyrue ecrecTBeHHbIE
HAyK{ U3Y4aroT IPUPOY.
EcTtecTBeHHOHAYYHBII METO
no3Hanus. Onucanue GU3NIecKux
SIBJICHUN C IIOMOIILIO MOJIEJIEN

bubmmoreka [JOK
https://m.edsoo.ru/ff091f72a

VYpok-uccinenosanue "lIpoBepka
TUIIOTE3bI: JAJIbHOCTD MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yem OoJIbIIIe BhICOTA MycKa'



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. ONBITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BeIlleCTBA
8 JIBMKEHME YacTHIl BEUIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanure «ONbITHI MO
9 HaOJII0JICHUIO TEIIJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmocBsI3bp MEX Iy CBOMCTBAMU
BEILIECTB B PAa3HbIX arperaTHbIX
1 COCTOSIHMSIX U UX bu6mmoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
MexaHnueckoe JBUKEHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE Bubmorexa LIOK
https://m.edsoo.ru/ff0a05¢c6
JIBUKCHUE
bubmmroreka [JOK
13 CropocTs. Exusiitet ckopocTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHU ABHKEHUS butmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
HNuepius. 3akoH HHEPIUH.
15 BSaPII)MOHeﬁCTBHC TeJ'IpKaK MpUYNHA bubmorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH ABUKECHUS Tl
16 IImotHOCTH BemiecTBa. Pacuer Macchl bubmoreka [JOK
1 00beMa Tella 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnas pabota «OnpeneneHue



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

IUIOTHOCTH TBEPAOTO TEIIA»

Pemrenne 3amad mo teme "IlmoTHOCTD

bubauoreka [IOK

18 BerecTsa" https://m.edsoo.ru/ff0al23c
Cuna kak xapakTepucTHKa
19 B3aumozeiicTeud teia. Cuna
yrpyroctu. 3akoH ['yka
JlaGopatopHas pabdora «3yuenue
3aBUCUMOCTH PACTSDKCHUS
20 (mepopmarum) IpyKUHBI OT
MPUIIOKEHHOM CUIIBD)
21 SBnenue Tsarorenus. Cuma TSHKECTH
CBsI3p MEXy CUIION TSHKECTH U
22 Maccou teina. Bec Tena. Pemenue bubmorexa LIOK
" " https://m.edsoo.ru/ff0al778
3a1a4 o Teme "Cuma TSKeCcTH
3 Cuna TspKeCTH Ha JpyTUX IUIaHETax. bubnuorexa [IOK
Pu3N4eCKUE XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bubnuorexa [IOK
24 Msmepenne cuit. Jlusavomerp https://m.edsogru/fanl8cc
bubmuorexa [IOK
25 Bec Tena. Heecomocts https://m.edsogru/fan1778
CrnoxxeHue AByX CUJI, HAIIPaBIEHHBIX
26 IO OJIHOM ni[)ﬂi;oﬁ. ’ bubmmorexa [JOK
https://m.edsoo.ru/ff0ala70
PaBHopelicTByOIIAsA CHIT
7 Pemenne 3agad no teme
"PaBHonelicTBytOmIast cui'"
73 TpeHue CKOIbXKEHUs U TPEHUE TTOKOSL. bubmuorexa LIOK
Tpenue B mpupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlabopatopnas pabdorta «3yuenue bubnuorexa [IOK



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

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUSI OT CUJIbI JABJICHUS U
XapakTepa CONPUKACAIOLIUXCS
IMOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc®

Pemenue 3aga4 Ha onpezesieHue

30 PaBHOJICMCTBYIOIICH CHJIIbI
Pemenue 3anau nmo remam: «Bec
31 Tenay, «I'papudeckoe n300pakeHmne bubmuotexa LIOK
cum», «Cunb, «PaBHOAEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTtponbHas pabota o remam:
«MexaHandeckoe ABIKeHHE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"padudeckoe n300paKEHUE CUII»,
«Cuib
13 Hasnenune. CriocoObl yMEHBIICHUS U bubmunoreka [IOK
YBEJIUYECHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBnenue rasa. 3aBUCUMOCTD
34 aBJIEHMSA ra3a oT 00bEMa, bubmmorera LOK
https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaya maBiaeHUS TBEPABIMU
35 Tleal\fI/I, )Ki[[KOCTHMI/I u F:SaMI/I. 3akoH bubmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B *KUAKOCTH U Tase, bubauoreka [IOK
BBI3BAaHHOE JICHCTBUEM CHUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no reMe «Jlapienue B bubmorexa [JOK
SKUJKOCTH U rase. 3akoH Ilackansay https://m.edsoo.ru/ff0a2826
38 Cooburaromyecst cocy/ibl bubmuotexa LIOK



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

https://m.edsoo.ru/ff0a2970

bubmnoreka [IOK

39 I'mppasnnueckuii mpece
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopiHeBon
YKUJIKOCTHBIA HACOC
AtMocdepa 3emmu. [Tpuunnb
CYILIECTBOBAaHHUSI BO3TYIITHOM
41 O}(;OJ'IO‘{KI/I 3emiau 3a§nch00TL bubmorexa HOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTo JaBICHUS OT BBICOTHI
HaJl ypOBHEM MOpPS
bub6mmoreka [JOK
42 Bec Bo3nyxa. ATmocdepHoe 1aBieHne
Y bep a https://m.edsoo.ru/ff0a2bSa
43 N3mepenune aTMOChEpHOTO AaBICHUS. bubnmuorexa [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBUCUMOCTb aTMOC(EPHOTO
44 ABJICHUS OT BBICOTHI Ha OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuorexa [IOK
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46 n "
AtmocdepHOe naBieHne
JelicTBre KUAKOCTH U ra3a Ha
47 MOTrPyKEHHOE B HUX TEJO bubmorexa HOK
py ' https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
JlaGoparopnas pabota «OnpeneneHue
43 BBITAJIKMBAIOIICH CHIIBI, bubmorexa [JOK

JICWCTBYIOILEH Ha TEJIO, MOTPYKEHHOE
B )KHJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



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

49

JlaGoparopnas pabota 1o Teme
«HccnenoBanne 3aBUCHMOCTH BeECa
TeJa B BOAE OT 00bEéMa MOrpyKeHHON
B KUJKOCTb YaCTH TEJIa»

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

50

IImaBanue Ten

bubmunoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparopnas pabora
"KoHcTpyupoBaHue apeomMeTpa Win
KOHCTPYHUPOBAHUE JIOJIKH U
onpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenue 3amau mo remaM: «llnaBanue

cynoB. BoznyxomniaBanuey,
«JlaBineHue TBEpbIX T, KUJIKOCTEH
H Ta30B»

bu6mmroreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanndeckas pabora

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MouHocTs. EnuHUIIEI MOIIHOCTH

bubauoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccnenoBanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOMU NpH
noabEMe 1o aecTuuie"

56

IIpocTeie MexaHu3mbl. Poiyar.
PaBHoBecue cuit Ha peryare

57

Kontponbnas pabota mo teme
«/JlaBlleHNE TBEPABIX TE, )KUAKOCTEN
u razoB» / Beepoccuiickas
poBepouHasi paboTa

58

PesepeHblii ypok. PaGorta ¢ TekcTamu
1o teme «JlaBnenue TBEPABIX Tell,

bubmmroreka [JOK
https://m.edsoo.ru/ff0adffe



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

KUAKOCTEH 1 ra3oB» / Beepoccuiickas
MpoBepoyHas pabora

59

Prryaru B TeXHUKE, OBITY U IPUPOJIE.
JlabopaTopHas paborta
«HccnenoBanue yciaoBHi paBHOBECHS
pbIuaray

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3a1a4 1mo treMe «Y CJIOBUS
paBHOBeCI/ISI erqara»

bu6moreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunnent noneznoro nencTaus
MexaHusma. JlaboparopHas pabora
«3mepenune KII/] HakiioHHOM
TUTOCKOCTH

0.5

62

Pemenne 3amaq mo reme "Pabora,
MotuHocTh, KIT/T"

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

63

MexaHuueckas SHEprusi.
Kunetnueckast 1 mnoreHIHaIbHas
SHEPrus

bubauoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUYECKOMN
SHEPruu

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

65

YPOK-IKCIIEPUMEHT 110 TEME
"DKCnepUMEHTAIIBHOE ONIPEACICHUE
M3MEHEHUs KUHETUYECKON U
MOTEHI[MATbHON SHEPTUHU [TPU
CKaThIBAaHUH TeJIa 110 HAKIOHHON
nockocTh"

66

KontponpHas pabota mmo reme
«PaboTa 1 MOIITHOCTh. DHEPTH»

67

PesepBHblii ypok. PaboTta ¢ Tekctamu

bubauoreka [IOK



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

o TeMe "MexaHnueckoe OBIKeHe"

https://m.edsoo.ru/ff0adeebd

PeseprubIii ypok. Paborta ¢ Tekctamu

68 o teme "Pabora. MOIIHOCTSE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KIIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbIE
Ne HMara nu@posBbIe
Tema ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bceero H3y4yeHusi | oO0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MTOJI0KEHUS MOJIEKYJISIPHO-
1 KWHETHYECKOU TEOPHUH U UX OIBITHHIE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pasmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpAOTO, JKUIKOTO U 1 bubmuotexa LIOK
ra3000pa3HOro COCTOSHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHUE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
5 Kpucrammyeckue u amopHbie Tena 1 Bubmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWJUISIPHOCTb. | bubnuorexa [IOK
IloBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [IOK
7 TeruioBoe paclIMpeHne U CKaTHE 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYPBI CO
8 CKOPOCTBIO TE€TJIOBOTO JIABUKEHHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco0bt | bubmuotexa LIOK
U3MEHEHUS BHYTPEHHEN dHEPrUU https://m.edsoo.ru/ff0a5c60
10 Buzp! rermonepenauun 1 bubauoreka [IOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koudepenmus "lIpaktuueckoe
HCIIOJIb30BaHHE TEMJIOBBIX CBOMCTB

bubmnoreka [IOK

11
BELIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexenus"
12 KonmnuecTBo Temnotel. Y aenbHas bubnuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOro OajlaHca. bubmuotexa LIOK
TennooOMeH U Tem10Boe paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTopHas paborta
14 "HccenoBaHue IBICHUS bubmmoreka [JOK
TEII000MEHa ITPU CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U ropsiueit BOjbI"
PacueT KommyecTBa TEIJIOTHI,
15 He00X0AMMOTO Ul HarpeBaHus Tella
Y BBIIENISIEMOTO UM IMPU OXJIAXKJIECHUU
16 Jlabopatopnas pabora "Onpenenenue bubnuoreka [IOK
YIEIbHOW TEMJI0EMKOCTH BeliecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeJbHas TEIIoTa bubnuorexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[LtaBnenue u oTBep/IcBaHUE
P bubmoreka [JOK
18 KPUCTAJUIMYECKUX TEJI. Y IeJIbHAs
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIJIABJICHUS
19 Jlabopatopnas pabora "Onpenenenue bubnuorexa [IOK
yAEJIbHOU TETUIOTHI IJIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3oBaHue U KOHICHCAIIHSL. bubmuotexa LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenwne. Y nenpHas Temiora bubauoreka [IOK



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

mapooOpa3oBaHUs U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS
OT aTMOC(EPHOTO JIaBJICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTtopHas
pabora "Onpenenenue
OTHOCUTEJIbHOM BJIa)KHOCTH BO3ayxa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3anau Ha onpeneneHne
BJIQXKHOCTH BO3/yXa

24

[TpunaIMTEL PaOOTHI TETIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHyTPEHHETO CrOPaHHUs

25

KIII TenmoBoro gBUTaTesl.
TerioBble ABUTaTENIN U 3alllATa
OKpYXaromiel cpepl

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXPAaHCHUA U IPCBPAICHUA
9HCPIrvuU B TCIJIOBBIX IIPpOLICCCAX

27

[ToaroToBka K KOHTPOIBHOM paboTe
o Teme "TernoBkle SIBICHUS.
N3MeHeHne arperaTHpIX COCTOSHUN
BemiecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTpomnbnas paborta o teme
"TerioBrle sBICHUS. I3MeHeHNE
arperaTHbBIX COCTOSTHUY BemecTna"

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

29

Onextpu3zanus Tei. J[Ba pona
AIEKTPUYCCKUX 3apSI0B

30

VYpok-uccnenopanue "DieKTpusanus
TeJ UHIAYKIMEH u npu
CONPUKOCHOBEHHUH"



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

B3anmopericTBre 3apsKEHHBIX TEIL.

bubauoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE MOJIE.

1 HarnpsxkeHHOCTB 2JIEKTPUYECKOTO bubmuorexa LIOK
nojs. [IpuHiun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEH
Hocurenu anekTpuueckux 3apsiaos.

33 OnemenTapHblil 3apsa. CTpoeHue
aToma

14 IIpoBOHUKY M TUAIEKTPUKH. 3aKOH bubnuorexa [IOK
COXpPAaHEHHUS DIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha IpUMEHEHUE bub6mmoreka [JOK
CBOMCTB DJICKTPUUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUYECKUi TOK, YCIOBHUS €r0

36 cyuiectBoBaHus. IcTOUHUKH bubmorexa LOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKa

37 JIeiiCTBUS SEKTPUYECKOTO TOKA bubmmorexa [IOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 AJEKTPUUECKOTO I0JI1 HA TPOBOIHUKHU 1
U TUA3JIEKTpUKU"

19 ONEeKTpUYECKUM TOK B METaJlIaX, bubnuorexa [IOK
JKUOKOCTAX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlaboparopHas pabora

41 "U3mepeHue u peryaupoBaHUE CUIIbI 0.5 bubmmorexa [JOK

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DeKTpUYeCcKOoe HalpsHKeHUE.
BoasT™metp. JIabopaTopHas pabota

bubauoreka [JOK

42 "N3MepeHne u peryanpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpspKeHus"

43 ConpoTHBieHue NPOBOJIHUKA. bubnmuorexa [JOK
VY enpHOe CONpOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas padora "3aBUCHUMOCTb

44 AJIEKTPUUECKOTO COMPOTUBICHUS 1 bubnuorexa [IOK
IIPOBOJHMKA OT €T0 JUIMHBI, [II0IaI1 https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHus U marepuana'
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma J1sl ydacTka bubmorexa [IOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGoparopnas pabora
"HccmenoBaHue 3aBUCUMOCTH CHUJIBI

46 TOKa, UIYLIETO YEPE3 PE3UCTOP, OT | bubmorexa LOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HampspKeHHs Ha pe3uctope”

47 [locnenoBaTenbHOE U apalIEIbHOE
COC/IMHEHUS MPOBOJIHUKOB
Jlabopatopnas padora "IIpoBepka

43 IIpaBWJIA CII0KEHUS HAIPSDKEHUM NpU | bubnuorexa [IOK
II0CJIEIOBATEILHOM COEINHEHNH IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopos"
Jlabopatopnas pabota "I[IpoBepka

49 IIpaBUJIa Ui CUJIbI TOKA IPH 1 bubmuotexa LIOK

MapajijIeIbHOM COEIMHEHUU
pe3uctopon"

https://m.edsoo.ru/ff0aadle



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

Pemenue 3ana4 Ha MpUMEHEHUE

bubmuoreka [IOK

50 3akoHa OMa U1 pa3jImdHOro
A P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS MMPOBOJIHUKOB
51 PaboTta 1 MOIIHOCTH SMEKTPUIECKOTO bubnuorexa [IOK
Toka. 3akoH Jlxoyinsa-JIenua https://m.edsoo.ru/ff0abl24
Jlaboparopnas pabora "OnpeneneHue
52 a00TBI U MOIITHOCTH BJIEKTPUYECKOTO bubmiorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DHEKTPUUYECKUE €U U TOTPEOUTEN
53 JIEKT pnqecxoﬁ SHEPIUU B 6113>IT Bubmorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTostHHBIE MATHUTEIL, UX
B3auMOCHCTBHE
55 VYpok-uccnenopanue "M3ydenue bubnuorexa [IOK
HOJIE NOCTOSAHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MarauTHoOe I101€
56 3eMII U €ro 3HaUYeHHue IS )KAU3HU Ha bubmotexa LOK
https://m.edsoo.ru/ff0acOba
SeMie
[TonroroBka K KOHTPOJIBHOU paboTe
10 TeMe "DJIEKTpUUECKHUe 3apsiibl.
57 3apsHKEHHBIE TEIAa U UX Bubmiorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMozeiicTBus. [locToAHHBIN
AJIEKTPUUECKUN TOK"
Kontponpnas pabota mo teme
"DeKTpUUYECKUE 3aPAbL.
P P bu6mmoreka [JOK
58 3apspKeHHBIE Tella U UX

B3aumoneiicTeud. [locToTHHEBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ac0ba
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https://m.edsoo.ru/ff0abea8

IpoBepoyHas pabora

59

PeseprubIii ypok. Paborta ¢ Tekctamu
o Teme "llocTosHHbIN
anekTpudeckuii Tok" / Beepoccuiickas
poBepoyHas paborta

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

60

OnbiT Dpcrena. MarouTHoe mose
AJIEKTPUYECKOTO TOKa MarHutHoe
T0JI€ KaTYIIKH ¢ TOKOM

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue 31eKTPOMarHuToOB B
texHuke. Jlaboparopnas pabora
"N3ydeHue eCTBUSI MArHUTHOTO
MOJIs1 Ha MPOBOJIHUK C TOKOM"

0.5

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

62

DNeKTPOBUTATENb TOCTOSTHHOTO
ToKa. Mcnons3oBanue
AIEKTPOJABUTATENCH B TEXHUUECKHUX
YCTPONCTBAX U Ha TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue u n3yueHue
paboTHI 2JIeKTpOoABUTATENS"

bubauoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Oneitel @apajes. 3aKoH
AJIEKTPOMArHUTHOM UHAYKIIHH.
[IpaBuiio Jlenna

64

Onektporereparop. CriocoObl
MTOTYUYEHUSI DJICKTPUICCKON YHEPTUH.
DIIEKTPOCTAHIIMH Ha
BO300HOBIIIEMBIX HCTOYHUKAX
SHEPTUU

65

[ToaroToBka K KOHTPOIBHOU paboTe
10 TeMe "DJIEKTpUIECKUe U



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

MAarHUTHBIE IBJIEHUA"

KonTponbnas pabora o teme

66 "DneKTpUUYeCcKre U MarHUTHbIE 1 bubmiorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBTICHUS
PesepBublii ypok. PaGorta ¢ TekcTamu bubnuorexa [IOK
67 n n 1
1o TeMe ""TenoBble sBICHUS https://m.edsoo.ru/ff0accSe
68 PesepBHblii ypok. Pabota ¢ TekcTamu 1

o TeMe "MarauTHsle sBieHus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

68

14.5



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

9 KJIACC

KosmnuyecTBo yacon DJIeKTPOHHBIE
[
Jr:;n Tema ypoka Beero Kontpoubnsbie | IlpakTnyeckue fllj;'?eﬂl/lﬂ :)lg[()l;zg?;feﬂbﬂme
padoThbI padoTbl pecypen

) MexaHnueckoe IBHKEHUE. 1
MarepuranbHas TOUKa

5 Cucrema orcyera. OTHOCHTEILHOCTH ) bubnuoreka [IOK
MEXaHUYECKOTO IBUIKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NPSMOIUHEHHOE 1 bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMmoinHeitHoe

4 neuxeHnue. CpeiHssi © MTHOBEHHAs 1
CKOPOCTh

5 [IpsiMonMHENHOE pAaBHOYCKOPEHHOE | bubmorexa [IOK
JBUKEHHUE. Y CKOpPEHHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh NPAMOJIMHEWUHOTO

6 PaBHOYCKOPEHHOT'O ABUKECHUS. 1
I'paduk ckopocTu
JlaGoparopnas pabora "Onpenenenue

7 YCKOpPEHUS TeJla IPU | | bub6mmoreka [IOK
PaBHOYCKOPEHHOM JIBMKEHUU 110 https://m.edsoo.ru/ff0adbl18
HAKJIOHHOM IIIOCKOCTH"
CBoOoaHoe nanenue Tei. OnbIThl

8 INamunes 1

9 PaBHOMEpHOE BUKEHME TTO 1 bubmorexa [IOK
okpykHocTH. [Iepuoz u yactora https://m.edsoo.ru/ff0ael76



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

oOparmienus. JInneliHas u yriaosas

CKOPOCTHU
10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 Ilepseiii 3axoH HeroToHa. Bextop bubmuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubnuorexa [IOK
PaBHogelicTByrOImas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmorexa [IOK
Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha NpUMEHEHNE Bbubanoreka LIOK
3akoHOB HproTOHa https://m.edsoo.ru/ff0aebbe
bubnuoreka LIOK
15 Cuna ynpyroeru. 3akox I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuna
YIPYTOCTH
17 JlabopatopHas pabora «Onpenenenue bubnuoteka [JOK
YKECTKOCTHU MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cua Tpenia https://m.edsoo.ru/ff0af738
19 Pemenmne 3amad mo reme «Cuna bubnuoreka IIOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlaGoparopnas pabora "OnpeneneHue bubnuoteka [IOK
Ko3(duimenTa TpeHus cKoabxKeHus" https://m.edsoo.ru/ff0af8be
Pemenue 3aga4d no teme "3aKoHbI
71 o CH C bubnuoreka [IOK
HOTOI'{'a' wa yhipyrootit. Lia https://m.edsoo.ru/ff0afb8e
TpeHUst
2 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubmoreka [IOK

TSATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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
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https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

nageHus

VYpok-koHpepenuus "JBrxeHue Ten

23 BOKPYT IPaBUTAIMOHHOIO LIEHTPA
(Conneunas cucrema). ['anaktuxu"
Pemrenue 3amau nmo reme "Cuna

24 TSDKECTHU M 3aKOH BCEMUPHOTO bubmmorexa OK
SS—— https://m.edsoo.ru/ff0af5{8

5 [lepBast kocMuyecKas CKOPOCTb. bubanoreka LIOK

> HesecoMocTs U neperpysku https://m.edsoo.ru/ff0af33c

PaBHOBecHe MarepuanbHON TOUKH.
AOCOIOTHO TBEPIOE TEIIO.

26 PaBHoBecue TBEpIOTO TETNA C Egggzr?lT:g:ogr?}/{fanfe%
3aKperIEHHOW OChIO BPAILICHUS.
MowmenTt cuibl. LleHTp TskecTH
PaBHOBecHe MarepuanbHON TOUKH.
AGComI0THO TBEPOE TEINO.

27 PaBHoBecue TBEpIOTO TENA C
3aKpETIEHHON OChIO BPAILICHUS.
MowmenTt cuibl. LleHTp TsbkecTH

)3 Pemenue 3amau mo reme "MomMeHT bu6mmoreka [{OK
cunsl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHOM paboTe 1Mo

29 TeMe "MexaHn4yecKoe JBHKEHHE. bubnmorexa LHOK
Bsanvoxeiicraie e https://m.edsoo.ru/ff0b0408
KoHnTtponbHas paboTa mo reme

30 ”MexIZIHI/ItIeCK(I))e JIBIKCHUE. bubmmorexa OK
Baanwoneiicraie ten” https://m.edsoo.ru/ff0b06ec

31 Nmnynsce Tena. Umnynbe cuibl. 3aKoH bubanoreka LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHMS UMITYJIbCa. YIIPYToe U
HEYNPYroe B3auMOJICCTBHE

https://m.edsoo.ru/ff0b07fa

Perrennie 3a1a4 mo reme "3aKkoH

bubmnoreka [JOK

32 COXPaHEHMS UMITyJibca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koHdpepeHius "PeakTuBHOE
JIBDKEHUE B IPUPOJC U TEXHUKE"
bubnuoreka IIOK
34 Mexanuueckas paboTa U MOITHOCTh hittps://m.cdsoo.ru/ff0b0ag4
35 PaboTa cuiIbI TSKECTH, CUIIBI bubmmoreka [JOK
YIPYTOCTH U CUIIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopnas pabora «Onpenenenue
36 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JBH)KEHHMH TEJIa 10
TOPU30HTAJILHON TOBEPXHOCTH»
37 CBs13b SHEpruu 1 padoTHI.
IloreHunanbHas sHEprUs
Kunernueckas sneprus. Teopema o bubnuoteka [JOK
38 .
KUHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHUsI SHEPTUHU B
MEXaHUKe
40 JlabopaTtopHas pabota «/3ydyeHue bubmorexa [IOK
3aKOHA COXpaHEHUS JHEPTUM https://m.edsoo.ru/ftObl2fe
A1 KosnebarensHoe ABMKEHNE U €T0 bubnuoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromme KoaeoaHusl. bubmunorexa LIOK
Bemnyxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnyecKuil U NpyKUHHBIA

MasiTHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KosebaHuil OT )KECTKOCTH
MIPY>KUHBI U MacChI Tpy3a»

buo6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaluenue 3HEPTUU pu
MEXaHUYECKUX KojeOaHUsIX

46

Jlaboparopnas pabota «OnpeneneHue
9acTOTHI U TIEPHOJIa KoJIeOaHU
MIPY)KUHHOTO MasTHUKA»

bubnuoreka IIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopHas pabota «IIpoBepka
HE3aBUCUMOCTHU NEpHoa KoneOaHHii
rpy3a, MO/BEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunyeckue BoiaHbL CBOMCTBA
MeXaHW4eCKUX BOJH. [IpoaosibHbIe U
MIOTIEPEYHBIE BOJIHBI

bubaunoreka IJOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHdpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHuuecKkye BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenosanue "Habnronenue
3aBHCHUMOCTHU BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUN PE30HAHC

53

Ypok-koH(pepeHnus "YIbTpa3ByK U
nH(}pa3ByK B MPUPOJE U TEXHUKE"

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

54

IloaroroBka k KOHTpOJ'H::HOI‘/JI pa60Te 1o

bubmuoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHbI COXpaHEHUS.
Mexaanyeckue KoieOaHud 1 BOJTHEI"

https://m.edsoo0.ru/ff0b25f0

KonrtponpHas pabota o reme

55 "3aKoHBI COXpaHEHUs. MeXaHnUYecKue
KoJieOaHusI U BOJIHBI"
56 DNEeKTPOMarHuTHOE MOJeE. bubmuoreka [IOK
DNEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1IeKTPOMarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [IOK
Hcnonb3oBaHue 3JEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOMU CBs3U"
VYpok-uccnenoanue "M3yuenue
. bu6imoreka [{TOK
59 CBOICTB AJIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIBI0 MOOUITEHOTO TenehoHa
Pemienue 3aga4u Ha onpeaeneHue
60 YaCTOTHI U JUIMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DJeKTpOMarHuTHas IpUpoaa CBETa.
. bubnuoreka [IOK
61 CkopocTtb cBeTa. BomHoBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku ceera. Ipsamonnneitnoe
62 acIpoCTpaHEHUE CBeTa. 3aTMECHUS bubmorera [IOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
Conana u JlyHsr
3aKkoH OTpa)keHUs CBeTa. 3epkaJa.
bubnuoreka LIOK
63 Pemenue 3a1au Ha NpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUsI CBETa
64 IIpenomiienne cBera. 3aKOH bubanoreka LIOK



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

https://m.edsoo.ru/ff0b3aea

[lotHOE BHYTpEHHEE OTPAKEHUE CBETA.

bubnuoreka [IOK
65 Hcnonbs3oBaHuEe MOTHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3cSc
OTPa)KEHUS B ONITHYECKUX CBETOBOAAX
Jlaboparopnas pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa MPEITIOMIICHUS
CBETOBOTO JIy4ya OT yIJia MaJicHus Ha
rpanuue "Bo3ayx-crexsio""
Ypok-kordpepennus "Vicnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKEHMUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b'
bu6mmoreka [{OK
68 JInn3el. OnTuyeckas cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3{2¢c
. bu6imoreka [{TOK
69 [TocTpoenue n3o0pakeHH B TMH3AX 1
https://m.edsoo.ru/ff0b444a
JlabopatopHas pabota "Ormnpenenenue
. bubnmuoreka [JOK
70 (OKYCHOTO PacCTOSIHUS U ONTHYECKOM H
. " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAFOIIICH JIMH3bI
1 Ypok-kondpepenius "OnTuyeckue bubmuorexa LIOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubmuoreka [IOK
72 ['1a3 kak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JlepexTol
3penus. Kak coxpanuts 3peHne"
Paznosxenne 6emoro ceta B CIIEKT).
74 OmnbiTel HetoToHa. Crioxxenue bu6mmoreka [{OK

CIIEKTPAJIbHBIX LBETOB. Jlucnepcus
cBera

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

JlaGoparopnas pabota "OnbITHI 11O
pa3oKeHnIo 0eIoro CBeTa B CIIEKTP U

75 BOCIIPHUATHIO 1IBETA TPEIAMETOB IIPU UX bubamorexa [OK
p a pel p https://m.edsoo.ru/ff0c0e2a
HaOJIOCHNUN Yepe3 I[BETOBbIC
¢bunbTpsr"
Ypoxk-npaktukym "BoiHOBbIE
76 CBOICTBa CBETa: JUCIEPCHUS,
uHTepdeperums u qudpakuus”
77 OmnsiTel Pe3epdopaa u nnanetapHas bubmuoreka [IOK
MOJIeIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue u IoromieHne cBera
79 atomoM. KBautbl. JInHeiuaTeie bubmmorexa [OK
’ ’ https://m.edsoo.ru/ff0c144c
CIEKTPBI
VYpoxk-npaktukym "Habmonenue bubmuoreka [IOK
80 "
CIIEKTPOB UCITYCKAHHUS https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTE U €€ BUIBI Bubmorexa LIOK
a a https://m.edsoo.ru/ff0c1672
Crpoenue aroMmHoro sapa. Hykionnas bubmunorexa LIOK
82
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIEC IPEBpAILICHUSI. bubmmoreka [IOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3ama4 1mo remMe: bubnuoreka LIOK
"PannoakTuBHBIC peBpalieHNs" https://m.edsoo.ru/ff0c1bda
85 [lepuon nonypacmnana
VYpok-koHdpepenuus "PagnoakTUBHbIE
P dep bub6maunoreka [JOK
86 W3JIy4YE€HUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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SAnepHblie peakiuu. 3aKOHBI

87 COXpaHEHHS 3apSIJOBOTO M MacCOBOT'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
YHCeI
28 DHeprusi CBsA3M aTOMHBIX sifep. CBs3b bubmuorexa LIOK
MAacChl U JHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "SAnepusie
peakiuu"
Peakniuu cunTe3a U ACICHUS SAEP. bubmuoreka LIOK
90 N
Ucroununku sHeprun CoiHLIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypoxk-koudpepenuus "SAnepHas
91 sHepreTuka. JlencrBus
PaAMOAKTUBHBIX U3TyYSHHUI Ha KUBbIE
OpraHu3msl"
[ToxroroBka K KOHTPOJILHOU paboTe MO
9 TeMe "DINEeKTPOMarHuTHOE IOJIE. bubmorexa [IOK
OJEeKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KsanToBrle sBiIeHNS"
Kontponpnas pabota mo teme
93 "DIeKTPOMarHuTHOE MOJIE.
DNEKTPOMArHUTHBIC BOJTHBIL
KBanrtoBrle sBnenus"
[ToBrOpenue, 06001ICHHE.
94 JlaGopaTopHble pabOTHI IO KypC bubmmorexa [OK
" p pv p | ypey https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue Ten
[ToBTOpenue, o006IeHue. Pemenue
P ’ bubmuoreka IIOK
95 PacUYETHBIX U KaU€CTBEHHBIX 3a/1a4 0
" " https://m.edsoo.ru/ff0c2572
Teme "TeroBsie MPOIecChl
96 [ToBropenue, 0600meHNE. Pemenue bubnuoteka [IOK



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

pacyYEeTHBIX U KaUeCTBEHHBIX 3a/1a4 10
teme "KIIJ] TennoBeIx gBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 00o0menue. Pemenne

97 aCUETHBIX M KaUECTBECHHBIX 327124 110 1 bubmmorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] asexTpoycTanoBok"
[ToBTOpEHme, 060OIICHNE.
98 JlabopaTtopHble PaOOTHI 110 KyPC 1 1 Bubmuorexa IOK
patop p ypey https://m.edsoo.ru/ff0c2¢c52
"CBeTOoBbIE ABIECHUA"
IToBTOpenue, o6o6menue. Padora ¢
99 TGKCTaPiV[I/I 10 TEME I'J;I3aKOHBI 1 Bu6mrorexa IIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHUKE
[ToBTOpenwue, o6o0mEeHue. Padora ¢
100 Tekctamu 110 teMe "Konebauusa u 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenune, o0o6menue. Padora ¢
P I,J,l bubnuoreka [IOK
101 TeKcTaMH 110 TeMe "CBETOBBIE 1
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenwue, o6o0meHue. Padora ¢
102 TekcTaMu 1o TeMe "KBaHnToBas u 1
sanepHas pusuka”
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPAEMBIE INPEIMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOH IMPOI'PAMMBI OCHOBHOI'O
OBULHIEI'O OBPA30OBAHUSA

7 KJIACC

Kon
NnpoBepsieMoro
pe3yJbTaTa

IIpoBepsieMble npeMeTHBbIE Pe3yJabTATHI OCBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHON MPOrpPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHM A

1.1

HCII0JIB30BATh U3YUCHHBLIC ITOHATUSA

1.2

pas3jindaThb SABJICHUS 10 ONMHCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIIUX TAHHOC (I)I/ISI/I‘-ICCKOC SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHHE U3YYEHHBIX (QU3NYECKUX SBICHHUI B
OKpYXalolleM MHpE, B TOM 4YHclie PU3UYECKHE SIBIICHUS B MPHUPOJE,
IpU 3TOM IEPEBOJUTH MPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIACIATH

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBICHUMN

1.4

ONKCHIBATHL H3YyYCHHBIC CBOWCTBA TEl W (U3HUYSCKHUE SBIICHUS,
UCTIONIB3YS (pU3WYECKHME BEIMYUHBL, TPU OINHCAHWHN IPABUIBHO
TPAKTOBaTh (U3WYECKUH CMBICI HCIOJIB3yEMbIX BEIHYHH, WX
0003HAYCHUS U €UHUIIBI (PU3UUECKUX BEJIMUNH, HAXOJAUTH (POPMYJIBI,
CBA3BIBAIONIME JAHHYI (U3MYECKYI0 BEIMYMHY C JIPYTHMH
BEIMYMHAMH, CTPOUTHh TpaduKd  M3YYEHHBIX  3aBUCHMOCTEU

(GU3HYECKUX BETUIHH

1.5

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS W IMPOIIECCHI,
WCNOJIb3Yysl M3YYEHHBIE 3aKOHBI, MPU OSTOM JaBaTh CIIOBECHYIO
GOpMyTHpPOBKY 3aKOHAa U 3alMChIBATh €ro0  MaTeMaTH4YeCKoe

BBIPAKCHUC

1.6

OOBSCHATh (PU3HUECKHE SBICHHUSI, TIPOIECCHl U CBOICTBA TEJ, B TOM
4yycie W B KOHTEKCTE CHUTyalluid MNPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh MNPUYUMHHO-CICACTBEHHBIE CBS3M, CTPOUTH
oObsicHeHre M3 1 — 2 JIOTMYEeCKHMX MIaroB ¢ omopoit Ha 1 — 2
M3YYCHHBIX CBOMCTBA (PM3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WU

3aKOHOMCEPHOCTH

1.7

pemaTtb paC‘{éTHHC 3aJa4yu B 1 -2 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U




(dbopMyIIBI, CBA3BIBAIOIINE (PU3NYSCKUE BETUIHHBL: HA OCHOBE aHAIM3a
yCJIOoBUsA 3ada4dd  3allMCbIBATH KPATKOC YCJIOBHC, IIOACTABJIATH
¢usnueckre BeIMYUHbBI B POPMYJIbI U IPOBOAUTH PACUEThI, HAXOUTh
CIIpaBOYHBIC TaHHBIC, HeO6XO)II/IMBIC AJId pCHICHUS 3aaa4, OOCHUBATDb

PeaTuCTUYHOCTD MOTYYEHHON (PU3NUECKON BETMIHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PELIMTh MPH ITOMOIIU
(1)I/I3I/I‘-ICCKI/IX METOOAOB, B OIHCAHHU HCCJICAOBAHUA BBIACIIATH
npoBepsieMoe  TpeAnojiokeHue  (Tumoresy),  pas3inyatb U
HHTCPHIPETUPOBATH HOJ'Iy‘-IGHHLIfI pPE3ysIbTaT, HAXOAWUTH OIHI/I6KI/I B

XOJE€ OIlbITa, ACJIaTh BBIBOJLI 110 €T0 PE3yJibTaTaM

1.9

IOPOBOJUTH OMNBITHI IO HAOMIOAECHUI0 (U3UYECKUX SBICHUN WIH
¢u3nyeckux  CBOWCTB  Ten:  (opMynupoBaTh  MpOBEpsEeMbIe
OpPENoJIoKEeHHUs, coOupaTb  YCTAaHOBKY M3  HPEUIOKEHHOTO

000py10BaHUs, 3aNIUCHIBATH X0/ OMbITa U (HOPMYIHUPOBATH BHIBOIBI

1.10

BBIIIOJIHSATh MPSMble U3MEPEHHUS C HCIOJIb30BAHHUEM AaHAJIOTOBBIX U
1 dpoBbIX TPUOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB € yUETOM

3a/laHHOM a0CONIOTHOM MOTPEIIHOCTH U3MEpPEHUN

MPOBOJUTHL  HMCCJICOBAHUE 3aBHCUMOCTH  OJHOM  (U3HUYECKOU
BEJIMYUHBI OT JAPYroll C UCIOJb30BAHUEM TMPAMBIX HW3MEPEHUH,
y4acTBOBAaTh B IUIAHMPOBAHMHU YYEOHOTO HCCIEIOBaHMS, COOUpATH
YCTAHOBKY M BBIIOJHSATH U3MEPEHUS, CIEIys MPEI0KECHHOMY ILIaHY,
(bUKCHUpOBaTh PE3yJIBTAThl TMOJYYECHHON 3aBUCUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIC TIPETIOKEHHBIX TaOIUIl U TPadUKOB, JATaTh BHIBOIBI

10 pe3ysbTaTaM MCCIIEJOBAHHUS

1.12

IPOBOJUTH KOCBEHHBIE H3MEpEHUsS (PU3MUECKUX BEIHYWH, CIEIys
NPEII0KEHHON MHCTPYKIMH: IPY BBIIIOJHEHUN U3MEPEHUM cOOMpaTh
JKCIIEpUMEHTAIbHYI0 YCTAHOBKY M BBIUHCIATH 3HAUYEHHE HCKOMOM

BCIIMYMHBI

1.13

coOioaTh MpaBujia TEXHUKH 0Oe30macHOCTH IMpu paboTre ¢

71a00paTOpPHBIM 000pPYI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIHUIIBI I[GIZCTBHH HpI/I60pOB U TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCpU30BaTh IIPHUHIUIIbLI ﬂeﬁCTBHH HN3YYCHHBIX
HpI/I60pOB N TCXHHYCCKUX YCTpOﬁCTB C IIOMOIIbIO HX OIIMCaHHA,
HCIIOJIb3Yd  3HAHHA 0 CBOMCTBax (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HEOOXOAUMBbIE PU3HYECKUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOIUTH MpUMEpPbl (HAXOAUTHh HHPOpPMALMIO O IpUMEpax)
NPAKTUYECKOT0 UCTIOIb30BaHuUs (U3HMUECKUX 3HAHUM B IIOBCETHEBHOM
KU3HU Juisi  oOecriedeHust 0O€30MacHOCTH TMpU  OOpalleHHH ¢
npudOpamMu U TEXHUYECKUMH YCTPOHCTBAMHU, COXPaHEHUS 3/J0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIICH cpeie

1.16

OCYILECTBIATH OTOOP MCTOYHUKOB MH(poOpManuu B cetu MHTEpHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIMXCSl 3HAHUU M IIYTEM CPAaBHEHUS PA3JIMYHBIX MCTOYHHUKOB
BBIICTIATh MH(GOPMAIUIO, KOTOpas SBISIETCS MPOTHBOPEYMBON WIIH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

M CII0JIb30BaTh pu BBIIIOJIHEHU U yueOHBIX 3alaHui
HAYYHOIOMYJISIPHYIO ~ JIUTEpaTypy  (U3MYECKOro  COJEpXKaHUs,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTu VHTepHeT, BianeThb
npuéMaMy KOHCIIEKTUPOBaHMsI TEKCTA, MpeoOdpa3oBaHus HH(popManun

13 OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIC KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHHMKOB WHPoOpManuu (U3HIECKOTO
COJIEpXKaHUsI, B TOM YHUCJE MyOJIMYHO JIeJaTh KPAaTKUE COOOIEHUsS O
pe3yibTarax MPOEKTOB WM YYEOHBIX HCCIECNOBAHUM, MPU ITOM
rPaMOTHO HCIOJIb30BaTh W3YyYEHHBIM MOHSATUMHBIA amnmapar Kypca

(Gu3HKHU, COMPOBOKAATH BBICTYIUICHHE MPE3CHTAINEH

1.19

IPU BBIMOJHEHUH Y4€OHBIX TPOEKTOB M UCCIIEIOBAaHUMN paclpeaesiTh
00s13aHHOCTHU B TPYIIE B COOTBETCTBUH C MMOCTABICHHBIMU 331a4aMu,
CJCAWTH 32 BBINOJHEHHUEM IUIaHA JEUCTBUM, aJIEKBAaTHO OILEHUBATh
COOCTBEHHBIM BKJIQJ, B JCATEIBHOCTh TPYIbL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICICTBUE, YUYUTBIBAs MHEHHUE

OKPY>KarOIIIX

8 KJIACC

Kon
NnpoBepsieMoro
pe3yJibTaTa

IIpoBepsiemble MpeMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHM A

1.1

HCITIOJIB30BAaTh MOHATHUA

1.2

pa3jindaTth SABJIICHHUA IO OIMMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/I3I/I‘-I€CKOC SIBJICHUC

1.3

pacno3HaBaTh MPOSIBICHHE U3YYEHHBIX (QU3NYECKUX SBICHUI B
OKpYXaIolIeM MHpE, B TOM 4YHclie PU3NYECKUE SIBIICHUS B IPUPOJE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a]auy B YYEOHYIO, BBIICNSATH

CYILIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SIBICHUN

1.4

ONKCHIBaTh HW3YYECHHbIE CBOHCTBA Tel W (U3NYECKUE SBICHUS,
UCTIONB3ys (DU3MUECKHE BEIMYMHBL, TPH OINUCAHUU MPABUIBHO
TPaKTOBaTh  (DU3MUECKUH  CMBICI  HCIOJIB3YEMBIX  BEJIMYUH,
0003HaUEHUS U €UHUIIBI PU3NUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYyl0 BEIUMYHMHY C JAPYTMMH
BEJIMYMHAMM, CTPOUTh TpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHHUS M TMPOIECCHI,
UCIIONIb3YsS W3Yy4Y€HHbIE 3aKOHBI, NpPU OTOM JaBaTh CJIOBECHYIO
GbopMynHpOBKY 3aKOHAa M 3alUCHIBATH €r0 MaTeMaTHYecKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3UUYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CHTyalUl MPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa:
BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |
— 2 JIOTMYECKHX IIaroB ¢ NMOMOIIBI0 1 — 2 M3y4YeHHBIX CBOWCTBA

busznueckux sBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarh pacué€THble 3a1a4u B 2 — 3 AEWCTBHS, UCHOJIb3YS 3aKOHBI U
(dbopMyIIbl, CBA3BIBAIOIINE (PU3NUSCKUE BETUIMHBI: HA OCHOBE aHAIHM3a
YCIJIOBHS 3a/1a4y 3alMChIBATh KPATKOE YCIOBHUE, BBIABISATH HETOCTATOK
JAHHBIX JUIS pEIIeHHs 3aJa4yd, BBHIOMPATh 3aKOHBI U (OPMYIIHL,
HeoOxoauMble Uil €€ pelleHUs], MPOBOAUTH PacdE€Thl U CPAaBHUBATH
NOJyYeHHOE 3HaueHHe (QU3UYECKOH BEIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh MPH OMOILU
(GU3nYeCKNX METO/IOB, UCIIOJIB3YS ONMCAHUE UCCIIeI0OBAHNUS, BEIICIATh
[IPOBEPAEMOE IIPEIIIOIOKEHHUE, OLICHUBATH IIPABUIBHOCTD IOPsAKa

IIPOBEACHUA UCCIICAOBAHNU A, A€JIaTh BbIBO/IbL

1.9

IPOBOJUTh ONBITHI IO HAOMIOAEHUIO (U3NYECKUX SBICHUH WIH
¢u3nyeckux  CBOWCTB  Ten:  (opMynupoBaTh  MpOBEpsSEMbIe

NpENNoNIOKEeHUs,, CcoOUpaTh  YCTAHOBKY U3  IPEIIOKEHHOIO




000pyI0BaHUS, OIIMCHIBATH X0 OTIBITa U (POPMYITUPOBATH BBIBOJIBI

1.10

BBIIIOJIHATh IIPSAMBIE H3MEPEHHsI C HCIIOJIb30BAHMEM AHAJIOTOBBIX
npuOOPOB U TaTUYMKOB (PU3NUECKUX BETUYNH, CPABHUBATDH PE3YJIbTATHI

U3MEPEHUN ¢ YUETOM 3a/IaHHONU aOCOMFOTHON MOTPENTHOCTH

NPOBOJUTHh  HCCIEAOBAHWE 3aBHCHUMOCTH  OIHOW  (U3HUECKOU
BEJIMYUHBI OT JPYroll C HCHOJB30BAHUEM MPSAMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIEAOBAaHUE, COOMpATh YCTAHOBKY U BBITIONHSTH
U3MEpPEHHUsl, CJeQys NPEeIJIOKEHHOMY IUIaHy, (HUKCHPOBATH
pe3yNbTaThl MOMYYeHHON 3aBUCMMOCTH B BUE TAOMUIl M rpaduKoB,

ACJIaTh BBIBOABI 11O PE3YyJibTaTAM UCCICAOBAHUSA

1.12

IIPpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (bI/I3I/ILIeCKI/IX BCIIMYHNH:
IJIaHUPOBATh UBMCPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbBHYIO YCTAHOBKY,
ciaenys HpeJIHO)KeHHOﬁ HHCTPYKIIMU, W BBIYUCIATH 3HAYCHUC

BCIINYHUHBI

1.13

coOmoaTh TMpaBWJIa TEXHUKHA OE30MacHOCTH TMpu paboTe ¢

1a00paTOPHBIM 000PYIOBAaHHUEM

1.14

XapaKTepU30BaTh MPUHLUIBI ACHCTBUS HU3YYEHHBIX HpHUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HX OIMCAHUs, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MUECKUX SBICHUM U HEoOXoauMble

¢usnueckre 3aKOHOMEPHOCTHU

1.15

pacnno3HaBaThb IMPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/IGOpLI o CXEeMaM MU CXECMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPUYICCKUX HeHeﬁ C MOCJICAOBATCIbHBIM W IIapaJUICIIbHBIM
COCAMHCHHUEM 9JICMCHTOB, pasiindyaa  yCJIOBHBIC 0003HaUYCHUS

3JIEMEHTOB JJIEKTPUYECKUX LENen

1.16

OPUBOAUTH TpUMEpPbl (HAXOAUTh HH(POPMAIUIO O MpUMEPax)
IPAaKTHYECKOT0 NCIOJB30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM
KU3HU Ui o0ecreyeHUs: 0e30MacHOCTH TMpH OOpalleHUuu C
npuOopaMu ¥ TEXHHYECKUMHU yCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIICH cpeie

1.17

OCYHCCTBIIATH IMOUCK I/IH(l)OpMaI_[I/II/I (bI/I3I/ILIeCKOl"O COACpKaHUsA B CETU
I/IHTepHeT, Ha OCHOBC HMCHOHNIMXCA 3HaHUHA H l'Iy'TéM CPaBHCHUA
JOINIOJIHUTCIBHBIX HMCTOYHHMKOB BBIACIATH PIH(bOpMaI_II/IIO, KOTOpasd

SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET ObITh HEJIOCTOBEPHOU

1.18

HCII0JB30BaTh IIPHU  BBITOJHCHUHU y‘-IC6HI:IX SaI[aHI/Iﬁ HAay4HO-




HOMYJISPHYIO JINTEPATypy (DU3MUECKOTO COJCpKAaHHs, CIIPaBOYHBIC
MaTepualibl, pecypcel cetu VIHTepHeT; BnaxeTb INpuéMamu
KOHCIIEKTUPOBaHUs TEKCTa, peoOpa3oBaHus HH(POpMAIUU U3 OAHON

3HAKOBOM CUCTEMBI B JPYTYIO

1.19

cO3/1aBaTh COOCTBEHHbIE MMMCbMEHHBIE U KPaTKUE YCTHBIE COOOIEHUS,
00001m1ast HGOPMALMIO U3 HECKOJBKUX HCTOYHUKOB (U3HUECKOTO
COJepXKaHMs, B TOM 4YHCIIE MyOIMYHO TPEACTABIATH PE3yJIbTAaThI
IIPOCKTHOW WJIM HCCIENOBATEIICKON JEATEIBHOCTU, IIPU OITOM
IPAaMOTHO HCIIOJIB30BaTh WM3Yy4YECHHBIM NOHATUWHBIA amnmapaTr Kypca

(1)I/ISI/IKI/I, COIIPOBOKIAATH BBICTYIIJICHUC HPGSCHTaHHeﬁ

1.20

IPH BBIMOJTHEHUU Y4EOHBIX MPOEKTOB U HMCCIECIOBAHUM (PUINUECKUX
MPOLIECCOB paclpeeisaTh 00SI3aHHOCTU B TPYINIE B COOTBETCTBHH C
IIOCTABJIIEHHBIMU 3aJadyaMy, CJIEOUTHh 3a BBEIIOJIHEHHEM IIIaHA
JNEUCTBUM W KOPPEKTUpPOBaThH  €ro, AaJCKBaTHO  OIICHWUBATH
COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIBL, BBICTPAUBAThH
KOMMYHUKATHBHOE B3aMMOJICHCTBUE, MPOSIBIISII ~ TOTOBHOCTH

paspeniatb KOH()IUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUA

1.1

HCII0JIB30BATh U3YUYCHHBLIC ITOHATUSA

1.2

pas3iindaThb SABJICHUS IO OMHCAHUIO HUX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TaAHHOC q)HBI/I‘IeCKOC SIBJICHUC

1.3

pacmo3HaBaTh MPOSIBICHHE U3YYEHHBIX (QU3NYECKUX SBICHUI B
OKpY’KalollleM MHUpE, B TOM 4ucle (U3NYECKHe SBICHHS B MPUPO/IE,
IPU 3TOM TEPEBOAMUTH MPAKTUYECKYIO 3a/1a4y B YUeOHYIO, BBLICIATH

CYILIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUECKUX SIBICHUN

1.4

OIMMUCBIBATHL H3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘I€CKI/IC SBJICHUA,
HCIIOJIb3Y4 (1)I/I3I/ILI€CKI/I€ BCJIMYHHLBI, IIPH OIIMCAHHH IIPABHJIBHO
TPaKTOBATb (bH3H‘I€CKHﬁ CMBICJI HCII0JIb3YCMbIX BCJIMYHMH,
0003HaYCHUS U CANHUIIBI (1)I/I3I/ILI€CKI/IX BCJIMYHH, HAXOJHUTH (bOpMyJ'IBI,

CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIpYyTHMH




BEJIMYMHAMH, CTPOUTh TpaQuKu  HM3yYEHHBIX  3aBUCUMOCTEU

(bU3UYECKUX BETUYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHHUS M MPOIECCHI,
WCTIONB3YsS W3Y4YCHHBIE 3aKOHBI, IPH ITOM JIaBaTh CIIOBECHYIO
GbopMyNIHpOBKY 3aKOHAa M 3alUCHIBATH €r0 MaTeMaTHYeCcKoe

BBIPAXCHUE

1.6

OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CUTyallMi IIPAKTHUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBIIBJIATH IPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBCHEHHE U3 2
— 3 JIOTMYECKMX IIaroB C MOMOUIbI0 2 — 3 H3Y4YEHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCI(I/IX 3aKOHAa WK 3aKOHOMCPHOCTU

1.7

pemaTh pacu€THble 3agaud (omuparolmuecss Ha cucremMy u3 2 — 3
YpaBHEHMI), HCHOIB3YyS 3aKOHbI U  (OPMYIbl, CBSA3BIBAIOIINE
(¢u3nyeckue BEIUMYMHBL Ha OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMCBIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIUE HIIH
U30BITOYHBIE JAAaHHBIE, BEIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE
JUIA PELIEHUs, IPOBOAUTH pacd€Tbl M OLICHMBATh PEATUCTUYHOCTH

MOJTYYEHHOTO 3HAUYCHUST (PU3NUECKON BEITMUMHBI

1.8

pacno3HaBaTh NPOOJEMbI, KOTOPblE MOXXHO PEIIUTh IPU MOMOLIH
(bu3HYECKNX METOJ0B, UCIIOJIb3YS ONMMCAaHUE MCCIIEIOBAHMS, BBIIEISTh
IIPOBEPSEMOE TPEIIONIOKEHHUE, OLICHUBATh IPABHIBHOCTH IOPSIKA
MIPOBEICHUS MCCIIEIOBAaHUS, JEJaTh BBIBOJbI, HHTEPIPETUPOBATH

pe3yabTaThl HAOMIOIEHUH U OMBITOB

1.9

IPOBOJUTH OMNBITHI IO HAOMIOACHUI0 (U3UYECKUX SIBICHUU WIN
(GU3NYECKUX CBOMCTB TEJI: CAMOCTOSTEIBHO COOMpPATh YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ| OMBITA M €T0

pe3yJabTaThl, (GOPMYITUPOBATH BBIBO/IBI

1.10

OPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TPAMBIX H3MEpEHHil,
ompesieNsisi CpelHee 3HAaYeHHE H3MepsieMOM BeIMYuHBbl ((POKycHOE
paccrosiHe coOuparomei JIuH3bI), 000CHOBBIBATH BBIOOP crocoba

n3MepeHus (M3MepUTEILHOTO IPruoopa)

IPOBOJUTHh MCCIEIOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIUYUH C
UCIOJb30BAaHUEM MPSIMBIX MU3MEPEHUN: IIAHUPOBATh UCCIIEOBaHUE,
CaMOCTOSITETIBHO COOMpPAaTh YCTAHOBKY, (UKCHUPOBaTh pPE3YJIbTAThI

HOJ'Iy‘-ICHHOﬁ 3aBUCHMOCTHU q)HSI/I‘-ICCKI/IX BCJIMYHUH B BHJIC Ta6J'II/IIII/I




l"pa(l)I/IKOB, ACJIaTb BBIBOABI 110 PE3yJibTaTaM UCCICIOBAHUA

1.12

IPOBOJNUTH  KOCBEHHbIE  M3MEpEeHHs  (U3MYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIIOJHATh W3MEPEHUs, CIeays NPeII0KEeHHON HHCTPYKIHNH,
BBIUUCIIATh 3HAYCHUE BEJIMYMHBI U AHAIU3UPOBATH I10JyYCHHBIE

Pe3yJbTAThI C YYETOM 33IaHHOM MOTPEITHOCTH U3MEPEHUN

1.13

coOmogaTh TpaBuja TEXHUKH Oe30macHOCTH TMpu  paboTre ¢

1a00paTOpPHBIM 000pPYIOBAaHHEM

1.14

pa3jindatb OCHOBHLBIC INPU3HAKHU H3YUCHHBIX (i)I/ISI/ILIeCKI/IX MOJICIICH:
MaTepualibHad TO4YKa, a0COJIFOTHO TBépI[OC TCIIO0, TOYEUYHBIN HCTOYHUK
CBCTA, JIy4, TOHKAd JIMH34, IJIaHCTapHasad MOJCIb aTOMa, HYKJIOHHAA

MOJCJIb aTOMHOTO dJpa

1.15

XapaKTepHu30BaTh MPUHLUIBI ACHCTBUS HU3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha HX OIMNHUCAHMS, HCIOJb3YS
3HaHUS O CBOMCTBaX (U3MUECKUX SBICHUM U HE0oOXOoauMble

Q)HSI/I‘ICCKI/IG 3daKOHOMCPHOCTHU

1.16

UCIIOJB30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKHM M3Yy4YEHHBIX
TEXHHYECKUX YCTPOWCTB, U3MEPUTEIBHBIX npubopoB U
TEXHOJIOTUYECKUX IPOLIECCOB MPU PELICHUU yUeOHO-TIPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMbI JUIsl IOCTPOCHUS U300paXKE€HUM B IIIOCKOM

3epKajie U COOMparoniel JTHH3e

1.17

OPUBOAUTH TNpPUMEPHl (HAXOAUTH HWH(GOPMAIUIO O TPUMEPaAX)
IPAaKTHYECKOTO NCIIONB30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM
KU3HU JUIsE  o0ecriedyeHWs] 0€30MacHOCTH TMpH  OOpalleHUuH C
npudOpaMu U TEXHUYECKUMH YCTPOHCTBAMHU, COXPaHEHUS 3/J0POBbS U

CO6JHO,Z[€HI/I$I HOPM 5KOJIOTHUYCECKOI'0 ITOBCICHUS B OprmaIOHleﬁ cpene

1.18

OCYILECTBIATh NOUCK UH(POPMAIIUU (PU3UIECKOTO COACPKAHUS B CETU
WntepHer, camocTOATENbHO (QOpPMYIHMpPYs TOUCKOBBIM 3aIpoc,
HaxoIuTb IYTH  OIpPEJCIECHUsS  JIOCTOBEPHOCTHU  IOJYYEHHOU
UH(pOpMAIMU Ha OCHOBE HMMEIOIIMXCS 3HAHUH MU JOMOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCIIOJIb30BaTh MPU  BBINOJHEHUH Y4YeOHBIX 3aJaHUil Hay4dHO-
HNOMYJISIPHYIO JIUTEPaTypy (PU3UUECKOTO COJEp>KaHUs, CIPaBOYHBIC
Martepuainbl, pecypchl cethu MHTepHeT; BiageTh NpuéMamMu

KOHCIIEKTUPOBaHUs TEKCTa, peoOpa3oBaHus HH(POpPMAIIUU U3 OAHON




3HAKOBOM CUCTEMBI B JPYTYIO

1.20

co37aBaTb COOCTBEHHBbIE NHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE MH(pOpPMALlUM U3 HECKOJBKUX MCTOYHUKOB (U3HUECKOIrO
coJlepskaHusl, MyOJIMYHO MPEACTaBIATh Pe3yJbTaThl MPOEKTHOW WU
UCCIICOBATEIILCKON  JACATENBHOCTH, IIPU  3TOM  I'PaMOTHO
UCIIOJIb30BaTh U3YYECHHBIN TOHATUIHBINA aniapaT U3y4aeMoro pasnaeia
(GU3MKH W CONMPOBOXKAATh BBICTYIUIGHHWE TpPE3CHTAluell ¢ y4éTom

0co0eHHOCTE! ayTUTOPHH CBEPCTHUKOB

1.21

IIpU BBIIIOJIHCHUUA y‘-IC6HBIX IIPpOCKTOB U HCCIeIOBAHUN (1)I/IBI/I‘I€CKI/IX
MponecCcoB pacnpeacATb 0053aHHOCTH B rpymnie B COOTBETCTBUHU C
INOCTaBJICHHBIMH  3agad4aMH, CJICIUTb 3a BbIIIOJIHCHUCM IIJIaHaA
JencTBUi nu KOPPEKTUPOBATH €ro, aJICKBAaTHO OLICHHUBATH
COOCTBEHHBIH BKJIad B JCATCIBHOCTL TIPYIIIIbI, BbLICTPAUBATH
KOMMYHHUKATUBHOC B33PIMOI[€I>'ICTBHG, IIPOABJIAA TOTOBHOCTbH

paspemaTth KOHQIHKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3iena

Kon
3JeMeHTa

IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B [TO3HAHUU OKPYXXAIOIIEIO MHPA

1.1

®usuka — Hayka O mpupoje. SBIeHHS NPUPOJBL
®usnueckue SBICHUS: MEXaHUYECKHE, TEIJIOBbIE,

SJICKTPUYICCKUC, MAarHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

®usnueckre BeIMUMHBL 3mepenue ¢uznueckux
BenuunH.  Dwusnueckme  npubopel.  IlorpemmHocTsb

n3MepeHuil. MexayHapoaHasi CUCTEMA €AUHHUILL

1.3

EcTecTBeHHOHAay4YHBII METOJ INO3HAHUS: HaONIOAECHUE,
IIOCTAHOBKA HAay4HOI'O BOIIPOCA, BBIABUKCHUE TMIIOTE3,
HKCIIEPUMEHT 1O TPOBEPKE THUIOTE3, OOBSCHEHUE

Ha6J'II-OI[aeMOl"O SABIICHUA

1.4

Onucanune (I)I/ISI/I‘-IeCKI/IX SIBIICHUH C IIOMOIIBIO MOAEISH

1.5

[IpakTuyeckue paboThI:

HiHParfH#113Mepenne pacCTOSHUM.
#i#Par###l3smepenue 00bEMa KHAKOCTH U TBEPAOTO
Tena.

#HH##Par###0OnpeneneHue pasMepoB MaJIbIX TeJ.
#H##Par###lI3MepeHne  Temrepatypbl MpH  MTOMOIIU

KHUAKOCTHOTO TCPMOMETPA U JaTYHKa TEMIICPATYPhI

I[TEPBOHAYAJIBHBIE CBEJAEHUA O CTPOEHMM BEHIECTBA

2.1

#H##Par###CTpoeHne BemecTBa: aTOMbI B MOJIEKYJIBI, HX
pasMepel.  ONBITBL,  JIOKa3bIBAIONIME  JUCKPETHOE

CTPOCHUC BCILICCTBA

2.2

###Par### /| pmkenne  dactun  BemectBa.  CBs3b
CKOPOCTM  JIBHJKEHMS YacTHI] C TeMIepaTypom.

BpoyHnoBckoe nBuxenue, muddysus

23

BzauMmonelicTBue 4acTHIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAaHHUC




HiHPar#HH# ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE

ra3oB, JKUJIKOCTEH U TBEPIBIX (KPUCTAUIMYECKUX) TEJ.

24 B3auMocBsI3p MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX U HUX AaTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OcoOeHHOCTH arperaTHBIX COCTOSIHUI BOJIBI
[IpakTueckue padOTHI:
#HH#HPar###0Ouenka nuameTpa aToMa METOJIOM PsAIOB (C
UCIOJIb30BaHUEM (oTorpaduil).

2.6 H#HHAPar###ONBITEH o HAOJMIOJECHUIO  TEILIOBOIO

paclMpeHus ra3os.
HH#HPar###OnpITel 10 OOHAPYXKEHHUIO JEHCTBUS CHI

MOJICKYJIIPHOT'O IPUTAKCHUA

JIBIDKEHUE W B3BAUMOJIEMCTBHE TEJI

11 MexaHndeckoe JIIBHKECHUE. PaBnomepHoe u
. HEPaBHOMEPHOE JIBUKEHUE
Hi#HPar#H#CKOpOCTb. CpenHsis ~ CKOpOCTb npu
3.2 HEpPaBHOMEPHOM JBI)KEHHH. Pacuér myTu M BpeMeHU
JIBIDKEHUS
SBnenue wHepuuu. 3aKOH MHepuMH. B3aummopernctBue
33 TeJl KaK IIPUYMHA U3MEHEHUS CKOPOCTHU IBUKEHUS TEIL
Macca kak Mmepa UHEPTHOCTH Teja
34 #i#HPar#H#InotHocTs BemecTBa. CBsI3b IIJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJ B €IUHHUIIE 00BbEMA BEILIECTBA
3.5 Cua Kak XapakTepuCTHKa B3aUMOJICHCTBHS Tl
16 Cuna ynpyroctu u 3akoH ['yka. M3amepenue cuisl c
' MOMOIIIBIO IUHAMOMETpa
37 HiHPar#Ht#Bnenne TaroteHus u cuua TsokectH. Cuila
' TSDKECTH Ha Apyrux niaHetax. Bec Tena. HesecomocTh
13 Cuna tpenus. TpeHue CKOJBXKEHHS M TPEHUE IOKOS.
' TpeHue B mpupoie U TEXHUKE
3.9 #HiHPar#H#Crio)keHre CUJI, HalpaBJICHHBIX [0 OJHOMU
' npssMoi. PaBHOeHCTBYOIIAs CHIT
3.10 [IpakTuueckue padoOTHI:




OnpeznesieHUe CKOPOCTH PaBHOMEPHOTO  JABH)KCHUS
(mapwka B OKHJAKOCTH, MOJCIH  JJICKTPHYECKOTO
aBToMOOWISI W Tak jganee). OmnpenerneHue cpeaHei
CKOPOCTH CKOJIb)K€HHMs Opycka WM Iapuka Io
HAKJIOHHOW  MIOCKOCTH. OrnpeneneHnue IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCHMOCTH pacTsDKkeHUus (aedopmanuu) mpy>KuHbBl OT
NPWIOKECHHOW CHUbl.  ONBITHL, JIEMOHCTPUPYIOIINE
3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tena U

XapakTepa CONPUKACAIOLMXCS IOBEPXHOCTEN

DduszndecKue SABICHUS B IMpUpoAC: MPUMEPBI ABUKCHUSA C

3.11 Pa3JIMYHBIMU CKOPOCTSAMM B KMBOW M HEKUBOM IIPUPOJE,
JENCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHudeckne yCTpoucTBa: AMHAMOMETP, MOIIUITHUKHT

JIABJIEHME TBEPJBIX TEJI, )KUJIKOCTEN 1 T'A30B

HaBnenne tBEpAoro Tema. CrocoObl yMEHbBIIEHUS H

+ yYBEJIUYEHUS AaBICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBJICHUsI ra3a OT 00bEMa,
' TEMITepaTyPhI
13 [lepenaua naBneHus: TBEPABIMU TEIAMU, KUJIKOCTAMU U
' razamu. 3akoH [lackains. [IlneBMaTHuecKre MaluHbI
3aBHCUMOCTDh  JABICHHSI JKUJKOCTH OT TJIyOWHBL.
4.4 I'uapocratuueckuii mapagokc. CooOIIaOMMECs: COCYIbI.
[MunpaBiuyeckre MEXaHU3MBI
Atmocdepa 3emuin u atmocdepHoe naBineHue. [IpuunHb
45 CYIIECTBOBaHMS BO3AYIIHON 000m04ky 3emiau. OmnbIT
. Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YDOBHEM MOPS
46 Nsmepenue armocdeproro napnenus. [IpuGopbr mis
' U3MepeHUst aTMOC(HEpPHOTO JaBICHUS
JleficTBue XUIKOCTH W Tra3a Ha MOTPYKEHHOE B HHUX
4.7 Tenmo. BreltankuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. BozayxomniaBanue




4.9

[TpakTuueckue padOTHI:

HccnenoBaHnue 3aBUCMMOCTH Beca Tella B BOJE OT
o0béMa mMOrpy>XEHHOW B JKMJIKOCTh 4YacTH TeJja.
OrnpeniesieHNe BBITAUIKUBAIOIIECH CHIIBL, IEMCTBYIONIECH Ha
TENo, TOrpyk€HHoe B  XKuUAKOCTb.  lIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOLIECH CHUJIbI, JEUCTBYIOLICH
Ha TeJI0 B JKUIKOCTH, OT Macchl Tena. OIBITH,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CUJIbI, IEUCTBYIOUIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
IIOTpYKEHHON B KUJKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctd.  KoHcTpyumpoBaHue — apeomeTpa WM
KOHCTPYUpOBaHUE  JIOAKM U  OmpencsneHue  eé

IPy30I0AbEMHOCTH

4.10

®dusnyeckre  SBICHUS B NPUPOAE:  BIMSHUE
aTMOC(EpHOro JaBICHHS Ha )KUBOW OpraHU3M, IJIaBaHUE

pBIO

4.11

TexHuyeckne YCTpONCTBAa: COOOLIAIOIIMECS COCYIB,
YCTPOWCTBO ~BOJAOMPOBOAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, GapoMeTp, BBICOTOMEp, MOPILIHEBOW Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT 1A

5.1 Mexanuueckas padbora
5.2 MexaHnyeckast MOIHOCTD
53 [IpocTeie MeXaHW3MBL: pbI¥ar, OJOK, HAKJIOHHAS
' MI0CKOCTh. [IpaBuiio paBHOBeCHS phIyara
54 [TpumeHeHue TpaBuUiia paBHOBECHUS pbluara K 070Ky
«3omoroe  mpaBuio»  MexaHukH.  KoaddunueHt
5.5 IIOJIE3HOIO JNEUCTBUS MEXaHU3MOB. IIpoctsie
MEXaHHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHimanbHas SHEPruu Teja, HOAHATOro HajJ 3eMIIEH
5.7 Kunernueckas sneprus
53 [lonHast mMexaHuueckass SHEprus. 3aKOH HW3MEHEHUS U
. COXpaHEHUSI MEXaHUUYECKOW SHEPTUU
5.9 [IpakTuyeckue padoOTHI:




#HiHPar#H#Onpenenenue pabOThl CUJIBI TPEHUS IpU
pPaBHOMEPHOM JBMJKEHMM Tella IO TOpPU30HTaIbHOU
noBepxHocTH. MccnenoBaHue ycllOBUM —paBHOBECHS
ppuara. W3mepenme KIIJI HakIOHHOM INIOCKOCTH.

N3yyenune 3akoHa COXpaHEHUS MEXaHHUYECKON YHEPTHHI

dusnyeckue SABICHUA B IPUPOAC: pbYArM B Tele

5.10
YeJI0BeKa
TexHuueckre yCTpOMCTBA: pblUar, NOABUXKHBIA U
5.11 HETMO/BIKHBIM OJIOKU, HAKJIOHHAS TJIOCKOCTh, IIPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsieMble 371€MEHTBI COAEPKAHUS
pasaena 3JIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO-KUHETHYECKOMN
61 TEOpUM CTpOeHus BemecTtsa. Macca U pasmepsl
' Mosiekysl.  OmbIThl,  MOATBEPKAAIOIIME  OCHOBHBIE
IIOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKONW TEOPUH
Mopnenn  TBEpIOro, IKUIAKOTO M Ta3000pa3HOro
6.2 cocTostHMHM BemecTBa. Kpucrammmdeckue u aMopgHbIE
Tela
OObsicHeHnEe CBOWCTB Ta3oB, XKHUAKOCTEH M TBEPIBIX Tell
6 6.3 Ha OCHOBE TMOJIO)KEHUN MOJIEKYJIAPHOKMHETUYECKOU
TEeOpUn
6.4 CMauuBaHue U KallWJUTSIPHbIE SBJICHUS
6.5 TermoBoe pacIMpeHUE U CKATHE
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOpPOCTHIO
' TEIJIOBOTO ABMKEHUS YACTHUIL
67 Buytpennss sneprusa. CiocoObl ”3BMEHEHHS BHYTPEHHEH
. SHEPTUHU: TEIIONepeIadya U COBEPUICHHE paOOThI
6.8 Buasr Termionepegaun: TETIONPOBOIHOCTh, KOHBEKIIHS,




U3IIy4CHHE

KomuuectBo  TemimoThl. YaenbpHas — TEINIOEMKOCTD

6.9
BEIICCTBA
TemmooOMeH U TemIoBOe paBHOBecHE. YpaBHEHHE
6.10
TEIIOBOro OajaHca
611 [InaBnenue u oTBepJeBaHNE KPUCTATUTMYECKUX BELIECTB.
. VaenpHas TEII0Ta ILUIABICHHS
[lapooOpa3oBanne u  KoHAeHcauus. Vcmapenue.
612 Kunenue. VYaenpHas Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOCPEPHOTo
JABJICHHS
6.13 BnaxHocTb Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeJIbHas TEIIOTa CropaHust
[Mpunnuner  pabotel  TemoBblX — apurareneid  KITJ]
6.15 TCIUIOBOrO JBHTIaTelid. TeIlioBble ABUTATSIM W 3aIlHTa
OKpYXaroIIei Cpepl
616 3aKOH COXpaHEHHUs U MPEBPALLEHUS SHEPTUU B TEILIOBBIX
' nporeccax
[IpakTrdeckue paboTHI:
HH#HPar##H#OnbITel IO OOHAPYKEHHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSHKEHUSL.
#H##Par###0OnbITl 1O BBIPAIIMBAHUIO  KPHUCTAJIJIOB
MMOBapEHHOMN COJIM WJIH caxapa.
#H#HPartH#H#OneITel 1o HAONIONEHHUIO  TEILIOBOIO
6.17 pacuIMpeHus ra30B, )KUAKOCTEH U TBEPABIX TEIL.

#H#HPar##H#Onpenenenne aBleHus BO3yxa B OajioHe
HIITpHIIA.

HH#HPar###OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH
JABIIEHUSI BO3JlyXa OT €ro oObéMa M HarpeBaHHsS WU
OXJIaXICHUSI.

###PartH##1 IpoBepka rUnoTe3bl JIMHEHHONW 3aBUCUMOCTH

JJIMHBI cTOI0OMKA KHUIKOCTH B TepMOMeTpH‘ICCKOﬁ




TpyOKe OT TeMIIepaTyphl.

#i#HtPar#t#HaOnonenue U3MEHEHUs BHYTpEHHEH
SHEPTUU Tella B pe3ylbTaTe TeIulonepeaayd u paboThl
BHEIIHUX CHUIL

###Part##lIccnenoBanue SBICHUS TeEIIOOOMEHaA TIPH
CMEIIMBAaHUU XOJIOJHON U rOpsiYeil BOJBI.
#H##Par####OnpeneneHue KOJIMYECTBRA TETIOTHI,
MOJIYYCHHOTO BOJIOM MpU TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIHHIPOM.

#iHPar#H##0npenenenue  yAEIbHOM  TEINIOEMKOCTH
BEILIECTBA.

###Part###lccnenoBanue mporecca UCIapeHus.
#H#HHPar###OnpeneneHue OTHOCHUTENBHOW  BIAXXHOCTH
BO3]IyXa.

#H##Par###Onpenenenue yIeaIbHOM TEIJIOTHI TJIaBICHUS

JIBJA.

6.18

dusnueckue SBICHUS B TPHUPOJAC: IOBEPXHOCTHOE
HaTsODKEHUE W KanWUIAPHBIC SBICHUS B TIPHPOJIC,
KpUCTaJUIBI B Ipupoje, uznydenue ComHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKE POCHL, TYMaHa,

WHEs, CHeTa.

6.19

TexHuueckne yCTpOMCTBA:  KaMWUIAPHL, TMPUMEPHI
HCIIO0JIb30BaHUA KpPUCTAJIIOB, )KHI[KOCTHBIﬁ TECPMOMCETP,
TaTYMK TeMIlepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHECTO CrOpaHus.

OJIEKTPUUECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1 Onexrtpuzauus Ten. [[Ba poaa 3I€KTpUUIECKUX 3apsiioB
B3aumopnelictBue 3apsbkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCHMOCTb CUJIBI B3aUMOAEHCTBUS 3apKEHHBIX TEJl OT
BEJIMYMHBI 3aPAJI0B M PACCTOSHUS MEXKIY TeJIaMH)

73 OnexTpudeckoe nose. HanpsE€HHOCTh IEKTPUIECKOTO

I10JI4. HpI/IHI_II/Il'I CYHICPIIO3UTHUHN JJICKTPHUICCKUX moyeu




(Ha KQaYECTBEHHOM YPOBHE)

Hocurenu »saexTpuyeckux 3apsioB. OJIeMEHTapHBIN

7.4 anexTpuueckuil 3apsn. Crpoenue aroma. [IpoBogHuku u
JUDJIEKTPUKHU
7.5 3aKOH COXpAaHEHHUS IEKTPUUYECKOTO 3apsiaa
Yy OJEeKTpUYECKUNM  TOK.  YCIIOBUS  CYyILECTBOBAHMS
. 3JEKTPUYECKOro TOKa. VICTOUHNKHN MOCTOSHHOTO TOKa
HelictBus 3JIEKTPUYECKOTO TOKa (TermnoBoe,
7.7 XUMHUYECKOE, MAarHuUTHOE). OIEKTPUUYECKHH TOK B
KUAKOCTSIX U Tazax
OnekTpuueckas 1menb. Cuia Toka. OJIEKTPUYECKOE
7.8
HaNpsHKeHUE
79 ConpoTuBieHue MIPOBOJHUKA. VneapHoe
' CONPOTHBIICHHUE BEIIECTBA
7.10 3akoH Oma Juist yyacTka e
[locnenoBaTenbHOE UM MapajuleIbHOE  COEAMHEHHUE
7.11
IIPOBOJAHUKOB
PaGota W MOIIHOCTH JJIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenua
13 DNeKTpUYecKre Ienu M MOTPeOUTENH 3JIEKTPUUECKON
' sHepruu B ObITy. KOpoTKoe 3ambIkaHue
[locTostHHBIE MarHuTHL. B3anmopaeiicTBUEe MOCTOSHHBIX
7.14
MAarHuTOB
715 MarauTtHoe mone. MarHuTHoe 1mosie 3eMJId U €ro
. 3HAYEHHUE Ul KU3HU Ha 3emiie
16 OmnbiT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
k [IpuMeHeHue 2EKTPOMAarHUTOB B TEXHUKE
JlelicTBE MAarHUTHOIO MOJISI HA MPOBOJHHUK C TOKOM.
717 DJEeKTpOJABUIaTENb OCTOSHHOIO TOKa. Mcnonb3oBanue
. JJIEKTPOJBUIATENIE B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIOPTE
7.18 Onbitel  ®apaznes.  SIBieHHe  3JIEKTPOMArHUTHOMN




nHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crioco6b1 MOTYYEHUsI
7.19 AJEKTPUYECKOM  DHEpPruu.  DIEKTPOCTaHIMK  Ha

BO300HOBIISIEMBIX ICTOYHUKAX YHEPTUU

[IpakTrdeckue paboTHI:

OnbIThl 10 HAOTIOACHUIO SJIEKTPU3ALMH TeI UHAYKIHEH

U IIpU COIIPUKOCHOBEHUH.

UccnenoBanue AEMCTBUSA DJIEKTPUYECKOTO MOJISI Ha

MIPOBOJAHUKHU U AUDIICKTPUKH.

Cbopka u mpoBepka pabOThl AIEKTPUUYECKOW IIETH

MTOCTOSIHHOTO TOKa.

N3mMmepenune u peryaupoBaHue CHJIBI TOKA.

N3mepenue u peryaupoBaHue HaINPSHKECHUS.

HccnenoBanre 3aBUCHMOCTH CUJIBI TOKA, UIYIIETO Yepe3

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUS

Ha Pe3UCTOope.

OnbITHI, JEMOHCTPUPYIOIIE 3aBUCUMOCTD

3JICKTPUYECKOTO COINPOTHBICHUS IPOBOJHUKA OT €ro
7.20 JUIMHBIL, IO MTONIEPEYHOT0 CEUSHHUS U MaTepHaa.

IIpoBepka 1mpaBuna CIOKEHMS HANPSDKCHUUM  IIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JIByX PpE3HCTOPOB.
[IpoBepka mpaBuna isi CHUIIBI TOKa MPU HapajiieIbHOM
coeMHEeHUH  pe3uctopoB.  OmpeneneHue  padbOTHI
3JEKTPUYECKOr0 TOKa, MAYIIEr0 4epe3 pe3ucTop.
OnpeneneHrie  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BbIZIETIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT HaIpPsKEHUS
Ha Hel. Onpenenenue KII/ narpesarens. McciaenoBanue
MAarHUTHOTO B3aWMOJICUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MPHU
ux oOveAMHEHMM | pasneneHuu. McciemoBaHue
JEMCTBUS DIIEKTPUUYECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B33,I/IMO[I€IZCTBI/I$I KaTyllKM ¢ TOKOM W MarLiumTa OT CHJIbL
TOKa MW HaIpaBJICHUA TOKAa B KaTYHIKC. I/I3yquI/Ie

JIEICTBUS MAarHUTHOI'O MOJsA Ha MNPOBOJHUK C TOKOM.

KouctpyupoBanue u H3y4YeHHE paboThI
3JIEKTPOABUTATEIS. 3mepenue KITJI
3JIEKTPOABUTATEILHOM YCTaHOBKH. OnbITEl 1O

HUCCIICAOBAaHHNIO SABJICHUA 3JICKTp0MaI‘HI/ITHOI>'I HHAYKIHU:
HUCCIICAOBAaHHC W3MEHECHHUH 3HAUYCHUS U HampaBJICHUA

HHAYKINUOHHOI'O TOKa

7.21

@dusnyeckue SBICHUS B MPUPOJE: DBIEKTPUUYECKUE
SIBJICHUA B aTMOC(i)epe, SJICKTPUYICCTBO JKHNBBIX
OpraHW3MOB, MAaTHUTHOE TI0JIe 3eMJTH, JApeid MOIOCOB,
POJIb MAarHuTHOT'O IIOJIA IJIA ’)KU3HU Ha 3eMne, MOJIAPHOC

CHUAHHUC

7.22

TexHuueckue ycTpoicTBa: 3JEKTPOCKON, aMmIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUMK AJIEKTPUUECKON IHEPIHH,
3JIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HarpeBaTElIbHBIE
3JEKTPOIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MIPENOXPAHUTENH, DJIEKTPOMArHuT, 3JIEKTPOJABUIATEIb

MMOCTOSAHHOTI'O TOKA, rCHECPATOP NOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon »imemenTa [IpoBepsiembie 3IEMEHTHI COACPIKAHUS
paszena
MEXAHWYECKUWE SBJIEHMA
g1 Mexanuueckoe JABWXKEHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTS MEXaHHYECKOTO NBIKCHUS
8.3 PaBHOMEpHOE NMPSAMOTUHEHHOE JIBUIKCHHIE
###Par#H##HepaBHOMEpHOE MPSIMOJIMHEITHOE IBUKEHUE.
8.4 CpenHsis W MTHOBEHHass CKOpOCTb Tela Ipu

HCPAaBHOMECPHOM ABUKCHUU




Yckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEWHOE

8.5
JIBIDKEHUE
8.6 Hi#HPar###(CBoboHoe nanenue. OnbIThl ['anunes
H#i#HPar###PaBHOMEpHOE IBH)KEHHE 110 OKPYXKHOCTH.
8.7 [lepuon u uvactora oOpamienus. JIuHelHas u yrioBas
ckopocTu. LleHTpocTpeMHuTENbHOE YCKOPEHUE
8.8 [lepssriii 3axoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akoH HeroToHa
8.11 HHPar#H#1 [ppuHIUI CyNIEpIIO3ULIMY CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
H#HPar####(Cuna TpeHUs: cuia TPEHUS CKOJIbXKEHHUS,
813 CuJIa TPEHUS TOKOS, PYTHUe BUJIBI TPEHUS
14 #iHPar###(Cuia  TSHKECTHU M 3aKOH  BCEMUPHOIO
5 TATOTEHHUS. Y CKOPEHHE CBOOOJHOTO MaeHUs
JBuxenne  mmaHet  Bokpyr — Comuma.  Ilepsas
815 KocMHuecKasi ckopocTb. HeBecomocTh u neperpysku
PaBHOBecue MaTtepuaibHOM TOUKU. AOCOTIOTHO TBEPIOE
8.16 oo
#iHPar#t#PaBHoBecHe TBEPIOro Tela C 3aKpPEIIEHHON
817 OChI0 BpamieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynse Tena. U3menenue ummnyiibca. IMIynbe cuiibl
8.19 3aKOH COXpaHEHUs UMITYJIbCca
8.20 #itHPart#PeakTHBHOE IBHIKEHHE
8.21 Mexanundeckas paboTa U MOIIHOCTh
PabGora cun TskecTH, ympyroctu, TpeHus. CBs3b
8.22 SHEPTHH U PabOTHI
[lorennuanbHas d3HEprus Teda, MOAHATOTO  HaJ
823 IIOBEPXHOCTHIO 3eMJIIU
8.24 [ToTennuanbHas SHEPTUs CHKATON MPYKUHBI
#H##Par###Kunetnueckass  sHeprus.  Teopema 0
825 KMHETHYECKOW IHEePTUuu
8.26 HH#HPar#H##3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU




8.27

[pakTrueckue paboOTHI:

Onpenenenne CpeaHEl CKOPOCTH CKOJIBKEHHS Opycka
WM JIBUKEHHUs NIapuKa [0 HAKJIOHHOM IIOCKOCTH.
Onpenenenure yCKOpeHHUs Tejla NMPU PaBHOYCKOPEHHOM
JBMOKEHHUH 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHM IpHU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJbHOU CKOPOCTH.
[IpoBepka TruMOTE3bl: €CIAM IPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadyalbHOM CKOPOCTH IMYTH OTHOCATCS
KaKk psd HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT cCcwibl HopManbHOro jasineHus. OrmnpexneneHue
kod(durmenta TpeHus ckonbxkeHus. OrmnpeneneHue
KEcTKOoCcTH TpyXuHbL. Ompenenenue padOThI CHIIBI
TpeHUS TpPU PABHOMEPHOM JBMJKEHMHM TeJa IO
TOPU30HTAIBHON MOBepXHOCTH. OmnpeneneHue padoThI
CWJIBl  YHOPYrocTM  TpuU  MoabéMe  Tpy3a ¢
WCIIONIb30BAHUEM  HEMOABM)KHOTO M TMOJBM)KHOTO

OJIOKOB

8.28

®dusznyecKkue SBJICHUS B MPUPOJIE: MPUIIMBBI U OTJIUBBHI,
JIBrkeHrE TaHeT COJIHEYHOM CHCTEMBbI, PEaKTHBHOE

JABUKCHUE JKUBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpPOMCTBA:  CHUAOMETP, JATUYUKHU

I0JIOKEHUS], PACCTOSIHUS U YCKOPEHUSI, pAKEThI

MEXAHMWYECKUE KOJIEBAHMA 1 BOJIHbI

KonebatenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU

> KoJIe0aHMii: epuoi, 4acToTa, aMIUIMTYAa
97 Marematuueckui U IPYKUHHBII MasITHUKH.
' [peBpaiieHne YHEPTUH MPH KOJIEOATEIBHOM JIBI)KEHUN
93 3aryxatoue kojeOaHus. BplHyXIeHHBIE KoieOaHUS.
' Pe3onanc
Mexanunueckue BoJHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 IIponosnbHBIE M MONEpPEUYHBbIC BOJHBL JlMHA BOJHBI U

CKOPOCTB €€ pacnpocTpaHeHusi. MeXxaHM4YeCKue BOJIHBI B




TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI

9.5 3ByK. ['poMKoOCTb U BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u ynpTpa3Byk
[pakTuueckue paboOTHI:
OmpeneneHnre 4YacTOTHI M THepuUoAa  KosieOaHui
MaTeMaTHYeCKOTr0 MasiTHUKA.
Omnpenenenne 4YacTOTHI M NEpUoAa  KoyieOaHWi
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCHMOCTH —Tepuoja  KoieOaHui
. MOJBEIIEHHOITO0 K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH Iepuoja  KoseOaHHi
NPYXKMHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH neprosa KoJIeOaHui rpy3a,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyXuHbL. M3Mepenue ycKopeHus cBOOOTHOTO MaAeHUs
@dusnyeckue SBIEHUS B MPUPOJAE: BOCHPUSATHE 3BYKOB
9.8 KMBOTHBIMHU, 3EMJICTPSICEHUE, CEHCMUYECKHE BOJHBI,
IlyHAMH, 3XO
9. TexHu4eckne YCTpOMCTBA: DXOJOT, HCIOIb30BAaHHE

yJIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMAI'HUTHOE IIOJIE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

DNEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHUTHBIE BOJIHBIL.

101 CBolicTBa 3JIEKTPOMarHMTHHIX BOJIH

10.2 [IIxana 3J1eKTPOMAarHUTHBIX BOJIH

103 DnekTpoMarHutHas npuponaa ceta. CKOpOCTh CBeETa.

' BosHOBBIE CBOMCTBA CBETA

[IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWMCTB  3JIGKTPOMAarHUTHBIX BOJH C
TTOMOIIbI0 MOOMIIBHOTO TenepoHa
Odusnueckue SBICHUS B MpUPOJE: OUOIOTUYECKOE

10.5 JIEWCTBUE BUJIMMOTO, yIBTParOIETOBOTO u
PEHTI€HOBCKOI'O U3Ty4YeHU!

10.6 Texuudeckue YCTPOUCTBA: HCII0JIb30BAHUE

OJICKTPOMArHMuTHBIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBast mozenb cBeta. IcToOuHMKH cBETa
11.2 [IpssmonuHENHOE pacCIPOCTPAHEHHUE CBETA
113 Orpaxenue ceeta. [Inockoe 3epkano. 3akoH OTpaxxeHuUs
' CBETa
114 [Ipenomiienne cBeTa. 3aKOH MPEJIOMJIEHHUS CBETa.
' [TonHOE BHyTpeHHEE OTpakeHHE CBETa
11.5 JIunza. Xop nyyeit B TMH3E
116 OnTuueckas cucrema Qoroamnmnapara, MUKPOCKONa M
. TeJecKona
117 I'ma3 kak onruueckas cucrema. biuzopykocts u
' JaJIbHO30PKOCTh
118 Pasnoxxenne Oernoro ceera B ciekTp. OnbiThl HloTOHA.
' CrnoxeHune cnekTpaibHbIX 1IBETOB. Jlucnepcust cBera
[pakTuueckue paboOTHI:
#i#Par##lccnenoBanue 3aBHUCUMOCTH yria
OTpaXEHUS CBETOBOTO JIyda OT yIjla MaJeHHUs.
HH#HPar##H#I3yueHne  XapakTEpUCTUK  HM300paKeHUs
IIPEAMETA B IIJIOCKOM 3€pKajle.
#iH#Par##lccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOIO Jiyda OT YIJIa MaJCHHUS Ha
119 I'PaHHUIIE «BO3AYyX — CTEKJION.
' ###PartH#lonyuenne M300paKEHUH C  MOMOIIBIO
coOuparorien JMH3bIL.
#H#HPar###Onpenenenne (OKYCHOTO pPACCTOSIHUA H
ONTUYECKOW CHIIBI COOMPAOILEH JTMH3BI.
#H#HPar###ONBITEL O pa3loXKEHUI0 OEoro CcBeTa B
CIEKTP.
#H#Par###0nbITbl IO BOCIHPHUATHIO I[BETA MPEIMETOB
MIpU X HAOJIIOIEHUU Yepe3 LIBETOBbIE (PUIBTPHI
Oduznueckue sABICHUS B mpupoze: 3aTMenust CoiaHIa 1
11.10 JlyHbI, 11BETAa TEJ, ONTHYECKHUE SBICHUS B aTrMocdepe
(uBet HeOa, pedpakuus, paxyra, MUPax)
11.11 Texaudeckue YCTpOWCTBA: OYKH, IIEPUCKOTI,




¢doToarnmapar, ONTHYECKUE CBETOBO/IBI

12

KBAHTOBBGBIE SABJIEHUA
121 Oneitel Pesepdopna u mmaHerapHas MoJEidb aToma.
' Mogens aroma bopa
129 Hcnyckanue u moryomeHue cBera atromMoMm. KBaHTBHI
' JInHeyaTsle CIIEKTPBI
12.3 PannoakTuBHOCTE. Anbha, 6eTa- U TaMMa-u3TydYeHUs
194 Crpoenune aromHoro szapa. HykinoHHas Monenb
. aToOMHOrO sifpa. M3oTomnel
. PannoaktuBHble npespaieHusd. Ilepuon mosypacnana
2 aATOMHBIX JEp
126 SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO U
' MAaCCOBOI'O YU CEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU
198 Peaknuu cunrtesa u neneHus saep. MIcTouHUKU sHEprun
' ConHua u 3B€37
Snepnas sHepretuka. JledcTBHE  paguOaKTHUBHBIX
129 W3JIyYEHUN Ha )KUBBIE OPTraHU3MbI
[IpakTuueckue paboOTHI:
HabGmionenne CHIOmMHBIX Y JIMHEWYAThIX CIIEKTPOB
U3JIy4YEHHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE SHEPIUM YACTHUIIBI
110 TOpMO3HOMY MyTH (110 (poTorpadusm).
N3mepenue paanoakTuBHOro hoHa
@dusnyeckue SBICHUS B MPUPOJE: E€CTECTBEHHBIN
paavoaKTHUBHBIN ¢oH, KOCMHMYECKHE qy4H,
12.11 palMOaKTUBHOE W3IyYEHUE IPUPOIHBIX MHUHEPAJIOB,
JIEWCTBUE PANMOAKTUBHBIX M3JIYYEHHH Ha OpPraHu3M
YeJ0BeKa
1912 Texuudeckue YCTpOWCTBA: CIIEKTPOCKOII,

WHAUBUIYaJbHbIA TO3UMETP, KaMepa Buiibcona




IMPOBEPAEMBIE HA OI'3 11O ®U3UKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM
IMPOT'PAMMBbI OCHOBHOI'O OBIIET'O OBPA30BAHUA

Kon
NMPOBEPsSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPeAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI OCBOCHHUS OCHOBHOI1 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanus Ha ocHoBe PI'OC

[lonnmanue poau  ¢U3MKM B  HAYYHOM  KapTHMHE  MHDa;
c(OpMUPOBAHHOCTH 0A30BBIX MPEJCTABICHUH O 3aKOHOMEPHOH CBA3U
U TI03HABAEMOCTU SIBJICHUH IPUPOIBI, O POJIU DKCIEPUMEHTa B
¢usuke, o cucreMooOpasytomeir pond (GU3MKK B Pa3BUTHUHU
€CTECTBEHHBIX HAayK, TEXHHUKM M TEXHOJIOTUH, 00 3BOJIIOLUU
¢u3nyuecknx 3HaAHUW M UX POJU B IEJOCTHOM €CTeCTBEHHOHAYUYHOM
KapTHHE MHpa, O BKJIAJE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE NPOLIECCOB OKPYKAIOLIETO

MUPa, Pa3BUTUC TCXHUKU U TEXHOJIOTHH

3HaHUsS O BUAaX MaTepuu (BELIECTBO W TMOJE), O ABHKEHUM KaK
crioco0e CyIecTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOIN TeOpun
CTpPOEHHUS BEILIECTBa, O (PU3UUYECKON CYITHOCTU SIBICHUU NPUPOJIBI
(MEXaHMYECKUX, TEIJIOBbIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX);
YMEHUE pa3anydaTh SBICHUS 110 ONMCAHUIO UX XapAaKTEPHBIX CBOWCTB U
Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOLINX TaHHOE (PU3UUYECKOE SBICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE U3yUYCHHBIX (PU3MUECKUX SBICHHUM
B OKpYXaIOLUIEM MUpE, BbUIEISAS MX CYIIECTBEHHbIE CBOMCTBa

(mpu3HaKM)

Bnagenne ocHOBaMHM MOHSTHHHOIO armaparta U CHUMBOJHUYCCKOTO
SA3bIKa (1)I/I3I/IKI/I " HCIOJIB30BAHUC UX I PCIICHUA yLICGHBIX 3aaay,
YMCHHUEC XapaKTCPU30BATH CBOMCTBA TCII, (pI/I3I/ILICCKI/IC SABJICHHUA H

MpoOHECChI, UCITOJIb3YyA (bYH,Z[aMCHTaJIBHbIG U SMIIUPHUICCKHEC 3aKOHBI

YMeHune onmceBaTh HN3Y4YCHHBIC CBOICTBA TE€Nl U (1)I/I3I/I‘ICCKI/IG SIBJICHUA,

HCIIO0JIb3YA (1)I/I3I/I‘ICCKI/IC BCJIINYHHBI

Bnagenne ocHoBaMHM METOAOB HAyYHOTO IIO3HAHHUS C YYETOM
coOnrofeHus mpaBmil O€30MacHOr0 Tpyaa: HaOmoAeHHe PU3NYECKUX
SIBJICHUWN:

YMEHHUE CAMOCTOSITENIbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY




U3 aHHOro Habopa 00OpYyIOBaHUS MO MHCTPYKIIMH, OMHMCHIBATH XOJ
OTIbITa U 3aIIMCHIBATh €r0 Pe3yJIbTaThl, POPMYINPOBATH BHIBObI;
IPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUHN PU3NUECKUX BEIIMUNH:
yMEHUE IUJIaHUPOBAaTh M3MEPEHUs, CaMOCTOATEIbHO COOUpPATH
JKCIIEPUMEHTAIBHYK) YCTAHOBKY II0 HMHCTPYKLIHH, BBIYHCIATH
3HAYCHUE BEJIIMYMHBI M AHAJIM3UPOBATH IIOJYYCHHBIE PE3YJIbTaThl C
y4E€TOM 3aJaHHOM ITOTPEIIHOCTH PE3yJIbTATOB U3MEPEHHUI;
IIPOBEICHUE  HECIIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHUM;
CaMOCTOSITETIBHO ~ COOMpaTh JKCIEPUMEHTAJIbHYIO YCTaHOBKY U
IPOBOJUTH  HCCIEIOBAaHME 10  HMHCTPYKLUMH,  IPEICTABIATH
HOJyYeHHbIE 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE TAONUIl U
rpaMKOB, yUUTHIBATh OTPEIIHOCTH, JIEJIaTh BHIBOBI IO pe3yJibTaTam

HCCIICAOBAaHUA

[lonnMaHnue  XapakTepHBIX  CBOMCTB  (DU3MUECKUX  MOETei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, JKMJIKOCTEH M TBEPABIX TeEJ, IUIAHETapHas MOJENIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO s/Ipa) U yMEHHE NMPHUMEHATh UX JUIs

00BsICHEHHS (1)I/ISI/I‘IGCKI/IX ImponeccoB

YMmeHue o0BbACHATh (DU3MYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM
YUCIE W B KOHTEKCTE CHUTyalHH IPAKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUUNHHO-CIICACTBEHHBIC CBSI3U U
CTPOUTH OOBACHEHHE C ONOPOI HA N3Y4YEHHbIE CBOMCTBA (PM3NUECKUX

SBJICHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIN

YMeHue pemath pacu€THble 3amaum (Ha 0ase 2 — 3 ypaBHEHUN),
UCTIONB3YsT 3aKOHBI M (OPMYJBI, CBS3BIBAIONIME (PH3UUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBUC 3aaadyu,
BBISIBIIATE HEJOCTAIONIME JAaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIHI,
HEOO0XOoauMBIE IS €€ PeIIeHHs], HCII0JIb30BaTh CIIPABOYHbBIC JaHHEIC,
MPOBOJUTh PACUETHl M OLIEHUBATH PEATUCTUYHOCTH MOIYYEHHOIO
3Ha4YeHUs (PU3NYECKON BEIMUYUHBIL, yMEHUE ONPEIEISITh Pa3MEPHOCTh

¢u3nyecKor BEIMYMHBI, TOJyYCHHOW MPH PEILICHUH 3a/1a41

YMeHue XxapakTepu3oBaTh MPUHIMUIBI JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHUCJE OBITOBBIX MPHUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKUX MPOIIECCOB MO X OMHUCAHUIO, UCIIONb3YS 3HAHUS O

CBOMCTBaxX (I)I/IBI/IIIGCKI/IX SBIICHUH H H606XOI[I/IMBIG (1)I/I3I/I‘-ICCKI/IG




3aKOHOMEPHOCTHU

10

YMeHue HCHOJb30BaTh 3HAHUS O (PU3WYECKUX SBICHUSX B
MOBCEIHEBHOM KM3HM i1 obOecrieueHus O€30MacHOCTH MpuU
oOpamieHun ¢ OBITOBBIMM  HpHOOpaMM M TEXHHUYECKUMU
yCTPOWCTBAMH, COXpPAHEHUS 3/I0pOBbS U  COONIONEHUS HOPM
9KOJIOTUYECKOr0 IIOBEJEHUS B OKpYXaloUled cpele; MOHUMaHue
HEOOXOIMMOCTH TMPUMEHEHHs AOCTHKEHUH (U3UKH M TEXHOJIOTUH

JUI PallMOHAILHOTO MPUPOIONOIb30BaHUS

11

OneIT moucKa, TpeoOpa3oBaHUs U MPEACTaBICHUS HHOpMAIUU
dusznueckoro cojepx)aHus C MCHOJIb30BaHWEM HH(GOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUM; YMEHHE OLIEHUBATH JOCTOBEPHOCTH
NOJy4YeHHOH WHGOpMAIlMM Ha OCHOBE HUMEIONIMXCS 3HAaHUN U
JOTIOJTHUTENIbHBIX ~ MCTOYHHMKOB; YMEHHE  HCIOJIb30BaTh  IpHU
BBIITOJIHEHUHM Y4eOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEpPATypy
¢usznueckoro cojaep)kaHusi, CIpaBOYHbIE MaTEpUAIbl, PECYPCHl CETH
WntepHner; BrnageHue 0a30BbIMM  HaBbIKAMU  MpeoOpazoBaHUs
uHopMalMu M3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYyI0; yMEHHUE
CO37aBaTh COOCTBEHHBIC IMHCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_[I/II/I 13 HECKOJIBKUX NCTOYHHUKOB




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblid 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE SBJIEHMA
. Mexanuueckoe JABWKeHUe. MarepuanbHas Touka. (Cucrema  oTcuéra.
' OTHOCUTEIIBHOCTD JIBMIKCHUS
PaBHOMepHOE U HepaBHOMepHOE aBuxkeHue. CpenHsist ckopoctb. Dopmyna st
1.2 BBIYHCIICHHS CpeTHEl CKopocTu: v = S/t
PaBHOMEpHOE TIpsSMONMHEHHOE JBM)KEHUE. 3aBUCUMOCTh KOOPJIMWHATHI TEJia OT
BPEMEHU B CJIy4ae PAaBHOMEPHOIO MPSIMOJIMHEHHOTO JBUKECHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH JUISI TMPOCKIUU CKOPOCTH, MPOSKIIMHU
MepeMeIeHNs, MYTH, KOOPAMHATHI MPHU PABHOMEPHOM MPSAMOJUHEHHOM
JIBHKCHUH
3aBUCHMOCTh KOOPJAMHATBl Te€la OT BPEMEHHM B CIIyya€ pPAaBHOYCKOPEHHOTO
MPSMOJIUHEWHOTO IBUKEHUS:
5
S =vg # i+ ay = ;
2
@opMynbl Ui MPOEKIIUU TEPEMEIIEHHUs], MPOEKIIMU CKOPOCTH U MPOEKIUU
YCKOPEHUSI PU PABHOYCKOPEHHOM MPSMOIMHEHHOM JIBUKECHHU:
2
1.4 s.(D=up, -r+a]_-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCUMOCTH OT BPEMEHH JUIsl MPOCKIUU YCKOPEHHUS, MPOSKIINU
CKOPOCTH, TMPOEKIHUH MEPEMEIICHHS, KOOPJIMHATHI MPU PABHOYCKOPEHHOM
NPSAMOJIMHEWHOM JIBUKCHUU
CBoboanoe magenue. @opmynbl, OMUCHIBAIOILIME CBOOOIHOE MaJeHUE Tea I0
1.5 BEepTUKANK (JIBMKEHHUE Tejda BHHU3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCHMOCTM OT BPEMEHM JUIS TNPOEKIMH YCKOPEHMS,




NPOEKIUHA CKOPOCTH W KOOPAWHATHI TMpPH CBOOOAHOM MAJACHHUH Teja IO

BEpPTUKAIN

CkopocTh paBHOMEPHOTO JBWXKEHHs Tella IO OKpyXHocTu. Hampapnenue
CKOPOCTH.

@dopmyna [Uid BBIUKUCIEHUS CKOPOCTH UYEpe3 paguyC OKPYXHOCTH U IEPHOJ

oOparteHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHLHOG YCKOpCHHUC. HaHpaBHeHI/Ie HCHTPOCTPEMUTCIIbHOI'O

yckopeHnust. DopMyiia 1l BBIUUCIEHUS YCKOPEHHUS:

1.6
2
a. — v
"R
dopmya, CBA3bIBAIONIAs IEPHO U YaCTOTY OOpalleHus:
v = 1
T
Macca. [InotHOCTS BemecTBa. @opmyiia Juisl BBIMMCIEHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuia — BexkTopHas pusnueckas BenuunHa. CIoKeHUEe CHI
1.9 SIBnenue nnepuuu. Ilepsbiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOpAa YCKOPEHUS T€Na U BEKTOpa CHJIBL, JEHCTBYIOLIEH Ha
TEJ0
Bzaumopericteue ten. Tperuit 3akoH Herotona:
1.11 FE—ﬂ = _P-l—:-E
TpeHue nokost U TpeHue cKobxkeHuss. Dopmyra JUIsl BHIUUCICHUS MOLYJIS CUJIbI
1.12

TPCHHUS CKOJIbKCHUA!




F_=u-N

1.13

Hedopmammst Tenma. Ynpyrue u Heynpyrue aedopmaivu. 3aKOH YIPYyroi

negopmanuu (3akoH I'yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuia TspKecTH. Y CKOpeHHE CBOOOHOTO MaACHUSI.
dopMyra a1 BEIUMCICHUS CHITBI TSHKECTH BOJIM3U MOBEpXHOCTH 3emun: F =mg.
JBmxenne nanet Bokpyr Cosnina. [lepBast kocMuyeckas CKOPOCTb.

HeBecomocTs 1 meperpy3ku

1.15

Nmmynbe Tena — BeKTOpHas pu3nyeckas BEIHIUHA.
=m0

I/IMHYJ'IBC CHCTEMEI Tell. I3MeHeHue HUMITyJIbCa. I/IMHyJ'ILC CHJIbI

1.16

3aKoH COXPAaHCHUA UMITYJIbCA IJId BaMKHYTOﬁ CHUCTEMBI TCJI:
D=0, i, U, =const

PeakTnBHOE OBUXKEHUE

1.17

Mexannudeckas padora. @opmyia Ass BEIMUCIEHUS pabOThI CUIIBL:

A=F5ooscx

Mexanundeckast MOITHOCTb:

=24
I

1.18

Kunernueckas u noreHuuanbHas 3Heprus. PopmyJia Ui BBIYUCICHUS

KUHETUYECKON SHEPTUM:

HE)E
Ey ="

TeopeMa 0 KHHETUYECKOM OHCPruu. cDOpMy.]'IEl JIJIsI BEIYHCJICHUS ITOTEHIIMAIBHOM




9HCPruu Tjia, HOAHATOIO

Hax 3eMiéi:

E,=mgh

Mexanuueckas SHEPTHUs:

E=E;.+E 2
1.19 o
3aKOoH COXpaHeHUs MeXaHn4eckoi aneprun. dopmyna /715 3aK0Ha COXpaHEHUS
MEXaHMYECKOM IHEPIUH B OTCYTCTBHE CHJI TpeHUs: £ = const.
[IpeBpamenne MeXaHUIECKOW SHEPTUH TTPU HATTUIUHU CUJTBI TPEHUS.
[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prruar. MomeHT cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[NonBuxHbIN 1 HenoABMKHBIN O0510kH. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBnenue TBEpAOrO TENA.
dopmyiia 1Jid BBIMUCICHUS JaBICHUS TBEPIOTO TEa:
_F
Pe3
191 JlaBnenue raza. ATMocepHoe JaBIeHUE.
['uapocTaTnyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
®opMyna A BBIUKMCICHUS 1aBICHUS BHYTPHU KUJIKOCTH:
D=pgh+Py,
1.22 3axoH Ilackans. ['uapasnuueckuil npecc
3akon Apxumena. Popmyna Uil ONpPEAENCHUS] BBITAIKUBAIOIIEH CHIIBI,
JICUCTBYIOIIIEH HA TEJ0, MOTPYKEHHOE B 5KUJKOCTh UJIU ra3:
1.23

F_jlm_ =pgV

VYcenosue naBanus tena. [naBanue cy10B 1 BO3lyXOIJIaBaHNE




1.24

Mexanndeckue KosneOaHus. AMIUIUTYJa, MEPHOA W YacTOoTa KOJICOaHHIA.

®opmyina, CBI3bIBAIOIIAS YACTOTY U MEPUO]] KOJCOaHUI:

1.25

MaremaTuyeckuii YW IpYKUHHBI MasTHUKU. IIpeBpalieHue SHEpPruum Ipu

KOJ1e0aTeILHOM JBHXXCHUU

1.26

3aTyxa101uI/Ie KoJieOaHus. BLIHy}KI[eHHBIC Konebanus. Pe3onanc

1.27

MexaHndyeckue BOJIHEIL. HpOI[OJ'IBHBIe H IIONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PacIpOCTPAHCHHUS BOJIHBL:

h=v-T

1.28

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHUE 3BYKOBOH BOJIHBI Ha I'pPaHUIIE

IByx cpea. MHdpa3Byk U yIabTpa3BykK

1.29

Ipaxmuueckue pabomuol

N3mepenne cpeaHed IIIOTHOCTH BEILIECTBA; apXMMEIOBOM CHIIBL; HKECTKOCTH
PYXUHBI, KO3PPHUIIMEHTa TPEHHS CKOJBKEHUsS; pabOThl CHUJIBI TPEHUS, CHIIBI
YIPYTOCTH; CpelHEH CKOPOCTH IBIIKEHHUs OpycKa MO HAKIOHHOW TUIOCKOCTH;
YCKOpEHMsI Opycka MpH [BHKEHUU IO HAKJIOHHOM IUIOCKOCTH; 4YacTOThl M
nepuojga KoneOaHUH MaTeMaTH4ecKOoro MasTHHKA; YacTOThl U Iepuoja
KoJIe0aHUM MPYKUHHOTO MAsSTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO HA phlYar;
pa®oThl CHIJIBI YNPYTrOCTH MPHU MOABEME Ipy3a € IMOMOIIBIO HEMOJBH)KHOTO
6710Ka; pabOTHl CUIIBI YIIPYTOCTH MPHU MOAbEME TPy3a C IOMOIIBIO MOIBHKHOTO
OmoKa.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJIOBOM CHIJIBI OT O0BbEMA MOTPYKEHHOMN
YaCTH TeNa U OT MJIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacCChI TEJA; CUJIbI TPEHUS CKOJIBKEHHS OT CHUJIBI HOPMAJIbHOTO JaBJICHUS U OT
poJla IOBEPXHOCTH; CHJIBI YNIPYTOCTH, BO3HUKAIOLIEH B NPYKHUHE, OT CTEICHU
negopManuy Ipy>KUHBI, YCKOPEHHUsI Opycka OT yrila HakJIOHa HalpaBIsIOLICH;
nepuosa (4acToThbl) KoueOaHU HUTSAHOTO MasATHUKA OT JUIMHBI HUTH; MEPHOAA
Kosle0aHUM MPYKUHHOTO MasTHUKAa OT MAaCChl Ipy3a M KECTKOCTU NPYKUHBI;
UCCJIEJIOBAaHUE HE3aBUCHUMOCTH NEpHoJa KOJeOaHWH HUTAHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHs pblyara

1.30

Qusuueckue sA6NeHUs 6 Npupode: TIPUMEPbl JBUKEHUS C pa3IMYHBIMU
CKOpOCTSIMH B )KMBOHM U HEXUBOH IIPUPOJIE, ACUCTBUE CHIIBI TPEHHUS B IPUPOAC U

TCXHUKC, NPUIWBbBI MW OTJIWUBBI, ABUKCHUC IIJIAHCT ConHeyHon CHUCTEMBI,




PEaKTUBHOE JBUKEHUE JKMBBIX OPraHU3MOB, PbUard B TEJE YEJIOBEKA, BIUSIHUE
aTMOC(EpHOro JaBJI€HUs Ha JKMBOM OpraHu3M, IJIaBaHUE PbIO, BOCIPHUSATHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, CECHCMHYECKHE BOJIHBI, IYHaMH, 3XO

Texnuueckue yCl’l’tpOlZCWlGCl.‘ CIIUAOMETP, AATUUKH IIOJOXKCHHA, PACCTOAHHA U
YCKOpCHUA, AUHAMOMCTpP, IMOAIIWIIHUKH, PaKECThl, pbIyar, HOI[BH)I(HBIﬁ u

HGHOHBH)KHBIﬁ 6HOKI/I, HaKJIOHHAs IINIOCKOCTb, MPOCTHIC MCXaHU3MBI B 6I>ITy,

131 COOOIIArOIMECs] COCYAbl, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYCCKUN TIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, APEOMETP, IXOJOT,
WCITOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJOKEHHUS  MOJIEKYJIIPHO-KUHETHUYECKON TEOpUM CTPOCHUS

2.1 BeniecTBa. Moienu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUIN BEIIECTBA.
Kpucrannuyeckue u amopdHbie Tena

57 JBmwxenne wyactun BemectBa. CBs3p CKOPOCTM JIBUJKEHMS 4YacTHIl C

' TemnepaTypoit. bpoyHoBckoe aBuxenue, muddys3us

2.3 CmauuBaHUE U KaOUJUISIPHBIC SIBJICHUS

24 TemnuoBoe pacmMpeHue 1 ckaTue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsisi sHeprus. PabGora u Temonepenada Kak CHocoObl M3MEHEHHS

. BHYTPEHHEH dHEPruu

2.7 Buapl Temonepenaun: TENIOMPOBOAHOCTb, KOHBEKIIUS, U3IIyUCHUE
Harpesanne wu  oxnaxzaeHue Teil. KonudecTBO  TENJIOTHL. Y AenbHasd
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHS HHEPruu B TEIIOBBIX Ipolleccax. YpaBHEHUE TEIIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Hcnapenne u konzaeHcauus. V3MeHeHHE BHYTPEHHEH HHEpPrHMM B IpoLEcCe

510 UCTIApeHUs] M KOHJeHcanuu. KurneHue KUIKOCTH. YJelbHas TeIioTa

napooOpa3zoBanus: L = O/m

2.11

BrnaxHocTb BO3ayXa




2.12

[InaBnenne u xpucrasmsanus. l3MeHeHHe BHYTPEHHEH DJHEPruu IpH

IJIaBJICHUHA U KPpUCTAJUIU3allH. YJICJ'H)HaH TCIJIOTA I1JIaBJIICHH A

,_0

m

2.13

BuayTpeHHsIs s5HEpTUs CrOpaHus TOIUIMBA. Y AesIbHAs TEIJI0Ta CTOpaHusl TOTINBA:
q=Q/m

2.14

[Tpuaue! paboThl TeroBbix Apurarenei. KI1J[ TermmoBoro npurarens

2.15

IIpakmuyeckue pabomoi

W3mepenue yaenbHON TEIUIOEMKOCTH METAJUIMYECKOrO LUIUHIPA; KOJIUYeCTBa
TEIUIOTHI, TOJYYCHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO ONYIIEH HarpeThlii LUJIUHJIP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM LMJIMHIPOM, MOCIE OMYCKaHUs €ro B BOAY KOMHATHOM
TEMIICPATYPHI; OTHOCHUTEIBLHOM BIIAXKHOCTH BO3ayXa, yIIeHBHOI;’I TCIIJIOTHhI
njaBjieHus Jpfa. VccienoBaHue M3MEHEHHs] TEMIEPAaTyphl BOJBI  IIPHU
PAa3JIMYHBIX YCJIOBUAX; ABJICHHA TemioooMeHa pru CMCUIMBAHUU XOJ'IOZ[HOfI n

ropsiaeit BOJIbI; Mpoliecca uCapeHus

2.16

Qusuueckue s61€HUA 8 npupooe: TIOBEPXHOCTHOE HATSDKEHUE U KalMIISPHBIC
ABJIEHUS B IPUPOJAE, KpPUCTAJUIBI B IpUpoze, uzinydeHue CoiHua, 3aMep3aHue

BOJIOEMOB, MOpCKHUE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa

2.17

Texnuueckue ycmpoiicmea: KalWJuIApbl, IPUMEPBI UCIIONIb30BAHUS KPUCTAJUIOB,
JKUJKOCTHBI TEPMOMETp, AATUUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILJIEHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETp, NapoBas TypOWHA, JBUTATEllb BHYTPEHHETO

CropaHus

SJIEKTPOMAI'HUTHBLIE ABJIEHWA

3.1

OnexTpuzauus Tei. J[Ba Buja 3JeKTpUUYECKUX 3apsiioB

3.2

BaumMopeiicTBre 3apsikeHHBIX Tell. 3aKoH Kynona

3.3

3aKOH COXpaHEHUS IIEKTPHUECKOTO 3apsia

3.4

Onextpudeckoe nosie. Hampsok€HHOCTh 3nekTpuueckoro noias. IlpuHuun

CyNEepHO3UIINU IIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE)

3.5

Hocurenu »snexkrpuueckux 3apsaoB. JlelicTBUE 3JIEKTPUYECKOrO MOJS Ha

ANEKTpUYeCcKre 3apsaapl. [IpOBOIHUKN U TUINEKTPUKHU

3.6

[locTostHHBIN 3neKTpUUecKuid TOK. [lelicTBuUs 35ekTpruyeckoro Toka. Cuia Toka.




Hampsoxenue.
I=q/t,U=A4/q

SHCKTpI/I‘{CCKOe COIIPOTHUBJICHHUC. YaenbHOE IJICKTPUICCKOC COIIPOTUBJIICHUC!

3.7 R =pl/S
18 3akon Oma Jutst yaacTka 3nekTpudeckoi nenu: I = U/R
[locnenoBaTenbHOE COETMHEHUE MTPOBOIHUKOB:
1,=1,. U=U,+U,; R=R +R,
3.9 [TapannensHOE COETMHEHNE MPOBOIHUKOB PABHOTO COPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CMenranHble COEMHEHUS TPOBOAHUKOB
3.10 Pabora u MomHOCTh 3neKkTpudeckoro Toka. 4 = Ult, P = Ul
3akon [xoyns — Jlenmna:
3.11 O=I"R-t
112 Oneir Opcrena. MarHuTHOE TMoOJie MPSMOTrO MPOBOJHUKA C TOKOM. JIMHUU
MarHUTHOM UHAYKIIUU
313 MarnutHOe TMoJie TOCTOSHHOIO MarHuTa. B3amMmoneicTBHEe MOCTOSHHBIX
MAarHUTOB
3.14 JleiicTBrE MarHUTHOIO I1OJI1 HA TPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. SBneHue aneKTpoMarHuTHOW HHAYyKUKHU. [IpaBuio Jlenna
IIpakmuyeckue pabomoi
WN3mepeHue  3JIEKTPUYECKOIO  CONPOTHUBIEHHS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUECKOTO TOKa; pabOThI AIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IMPOBOJHHUKE

(pe3ucTopsl, TaMIIOYKa), OT HAPSDKEHUS Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH
COIPOTHUBIIEHUS OT JIJIMHBI MPOBOJHUKA, IUIOMAIN €TI0 MONEPEYHOrO0 CEYECHUS U

YACJIBHOTO COIMPOTHUBIICHUA.




HpOBepKa mpaBujia Ui SJICKTPHUYCCKOTO HAIIPSIXKCHUA IMPH IMMOCICA0BATCIIBHOM
COCAMHCHHUMN IIPOBOAHMKOB, IIpaBuUjia IJid CHJIbI JJICKTPUYCCKOIO TOKa IIpHU

napajijie;IbHOM COeIMHEHUH NMPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue sA61eHUs 6 npupoode: HIEKTPUUECKHE SBICHUS B aTrMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIH, Apeii( MOIIOCOB,
POJIb MATHUTHOTO MOJIs U1 )KU3HU Ha 3eMJie, OJIIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3JEKTPOCKOI, aMIEPMETP, BOJIBTMETP, pPEOCTart,
CUETYMK  DJICKTPUYECKOM  HSHEPruH, JJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC 3JEKTPONIPUOOPHI (mpumepsr), AJIEKTPUUYECKUE
MpEeIOXPaHUTENH, DSIEKTPOMArHUT, »SJIEKTPOJBUTATENh MOCTOSHHOTO TOKa,
TEHEPATOP MOCTOSIHHOIO TOKA
3.19 OneKTpoMarHuTHbIe BOHBL [lIkana 31eKTpOMarHuTHHIX BOJIH
3.20 JlyueBast mozensb cBeta. [IpsamosinHeiHOE pacCIpOCTpaHEHUE CBETA
3.21 3akoH oTpakeHus cBeta. [nockoe 3epkaino
3.22 [Ipenommnenue cBeta. 3aKOH MPETOMIICHUS CBETa
3.23 Hucnepcus cseta
324 Jlunza. Xon nydeit B iuH3e. POKYyCHOE paccTosiHUE JIUH3BL OnTruueckas cuia
' aun3el: D= 1/F
3.25 ['na3 kak onTuyeckas cuctema. OnTuueckue npudopsl
Ipakmuueckue pabomul
Hi#Par###lI3Mepene  ONTHYECKON cuibl coOuparomeil JUH3bL, (OKYCHOTO
paccTosiHUs coOMparoIieil JIMH3HI (TI0 CBOWCTBY PaBEHCTBA pa3MEpOB IpeIMeTa 1
n300paXkeHus, KOrJa MpeaMeT PaclojoXkeH B ABOWHOM (oKyce), moka3aTens
3.26 MPEIOMJICHUS CTEKJIA.
#iHPar#Ht#llccnenoBanue CBOMCTBA M300paKEHHUSI, TTONYUYEHHOTO C MOMOIIBIO
coOuparonie JHUH3bI; M3MEHEHUS (POKYCHOrO pPacCTOSIHUSA JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJa MPEJIOMJICHUS CBETOBOTO Jyya OT yrIja MaJcHus Ha
TPaHHUIIE «BO3AYX — CTEKIIO»
397 Qusuueckue saenenus 6 npupooe: 3atmenus Comxua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE sBICHUA B aTMochepe (LBeT Heba, pedpakius, pagayra, MUPaK)
308 Texnuueckue ycmpouicmeéa: OYKH, TEPUCKOIN, QOToanmapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUWA
4.1 PagnoaktuBHOCTh. Anb(a-, 6eta-, ramma-u3nydenus. Peakuun ansga-u Oera-




pacmana

4.2 OmnsiTel Pezepdopaa no paccesuuro anbpa-vactuu. [lnanerapnas moznens atoma

43 CoctaB aroMHoro siipa. M3oTomnsl

4.4 Ilepuon nomypacnana aTOMHBIX sSLIEP

4.5 SAnepHble peakuu. 3aKOHBI COXPaHEHHUS 3apJ0BOI0 U MaCCOBOT'0 YHCET
Qusuueckue sA6leHUs 6 Npupooe: €CTECTBEHHBIM pPaJUOaKTHUBHBIA (OH,

4.6 KOCMHUYECKHME JIyud, pPaJUOAKTHMBHOE U3IY4YEHHE NPUPOIHBIX MHHEPAJIOB,
JieicTBHE paJOAKTUBHBIX U3JIyY€HUH Ha OpPraHU3M YelloBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, HHAUBUYaIbHbBIM 103UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHCPIrCTUKaA




YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

[Teppiukun 1. M., UBanoB A. U. ®usuka. 7 knacc. ba3oBsiii ypoBeHb. 2025
[Teppiikun 1. M., UBanoB A. U. ®uszuka. 8 knacc. bazossiii ypoBeHb. 2023

[Tepeimkun . M., UBanoB A. U. ®uszuka. 9 knacc. bazosiii ypoBeHb. 2025

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET



