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HOACHUTEJIbHAA 3AITMCKA

[IporpaMMa 10 (Qu3MKe Ha YpOBHE OCHOBHOIO OOIIET0 0OOpa3oBaHUA
COCTaBJICHA HAa OCHOBE IOJOKEHUM M TpeOOBaHWIl K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOIl MpOrpaMMbl, NPEACTABICHHBIX B
DI'OC 00O, a Takxe ¢ y4€ToM peaepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera «Pu3znkay.

ConepxaHue mnporpaMmbl 1O (MU3MKE HAIpaBlIeHO Ha (OpMHUpOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS M OpPraHu3alUi0 H3y4eHUs
¢u3MKN Ha NEATETHHOCTHOW OCHOBE. B mporpamMme mo (u3NKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHoro mnpeamera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TAKKe
MEXIIPEJIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma no (u3wKe ycTaHaBIMBAET paclpeelieHne yieOHOro MaTepuana
1o rojgam o0yuyeHus (Mo Kjaccam), npejiaraeT NpUMEpPHYIO MOCIIE0BATEIbHOCTD
U3YyUEHUsI TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS IPEIMETHOrO COJAEPKAHUS U
y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00YJarOITuXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
TIOMOIIIH YYUTENIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIMM JJIsl €CTECTBEHHOHAYUHbIX YUEOHbIX
OPEIMETOB, IOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
ABJICHUM, H3y4yaeMbIX XHUMHEW, Ouoyorueil, acTtpoHoMued U (HU3NUIECKOU
reorpaduell, BHOCHUT BKJIaJ B €CTECTBEHHOHAyUYHYI0 KapTUHY MHDA,
OpefocTaBiIsieT Haubosee sICHble OOpaslbl MPUMEHEHHS HAyyHOrO METO/a
MO3HAHMS, TO €CTh CIIOCO0A MOyUYEHUS JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 3ajad (PU3HUECKOro 0o0pa3oBaHUsS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenne ¢usukun Ha 0a30BOM ypOBHE IIpENIOJaracT OBJIAJCHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUHYIO
rpaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

e OILICHMBATH U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICOBAHUS;

e UHTEPNPETUPOBATH  JI@HHBIE W  HCIIOJIb30BaThb  HAy4YHbIE
JI0Ka3aTeNbCTBA IS MTOJy4YEHUS BBIBOJIOB.

enn wu3ydeHuss (PU3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
ompenenensl B Konuenmuu mnpenogaBaHus ydeOHoro mnpenmera «dusmka» B
oOpa3oBaTeibHbIX opraHuzauusx Poccuiickoii @exaepauuu, pean3yrOMIUX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIC TPOTPAMMBI, YTBEPXKAEHHOH peIICHHEM



Komnernn Munucrepcersa npocsemienus: Poccuiickoit @enepannu (MpoToOKoI oT 3
nexadbps 2019 r. Ne ITK4BH).
ey uzyvyenus Gu3nKu:

npuoOpeTeHre HHTEepeca W CTPEMIICHUS OOyYaroluxcs K HaydHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HUX MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U ()OPMHUPOBAHUE
MCCJIEIOBATEIbCKOI0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSIM;
dbopMupoBaHHEe HAYYHOIO MHPOBO33PEHUS KaK pe3ysibTaTa M3Y4YCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (DHM3UKH;
dbopmMupoBaHue MPEACTABICHUN O POau (DU3UKU ISl Pa3BUTHUSL JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHif;

pa3BUTHE  TPEICTABICHUW O  BO3MOXHBIX  cepax  Oymymiei
po¢eCCHOHATLHON JIEITEIHPHOCTH, CBSI3aHHOW ¢ (DM3UKOM, TIOJrOTOBKA K
JajgbHenIleMy 00y4YeHHIO B 3TOM HaIlpaBJICHUU.

JlocTrkeHre 3TUX Leied mporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOI'O
o01m1ero o0pazoBaHusl 00ECNIEUNBAETCS PEILICHUEM CIICAYIONINX 3a1a4:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKNX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSIX

npuoOpETeHNE YMEHHUI ONMKCHIBATh U OOBSACHITH (U3UUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOEGHHE METOJIOB pEIICHUs MPOCTEHIINX pacyE€THBIX 3a7ady ¢
UCIIOJIb30BaHUEM (duznyecKux MOJIeTIEN, TBOPUYECKUX "
MPaKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOIHBIC SIBJCHUS U BBIMOJIHAThH OMbITHI,
nabopaTopHble  pa0OTBI M OKCIEPUMEHTAIbHBIE HCCICIOBAaHUS C
UCTIOJIb30BaHUEM HU3MEPUTEIBHBIX MPUOOPOB;

OCBOEHME MPUEMOB PabOThl ¢ MHPOpMaLUeld (HUINIECKOTO comepx aHus,
BKJIIOYAsi MHPOPMALIUIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3HUKHU, aHAIHU3 U
KPUTHUYECKOE OlICHUBaHUE NH(POPMAIIHH;

3HAKOMCTBO €O cpepaMu TpoPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
¢ ¢u3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSAMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha wu3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpa3oBaHus oTBoauTCS 238 wacoB: B 7 Kiacce — 68 "acoB (2 yaca B HEZEm0), B 8
Kkiacce — 68 vaco (2 waca B Hegenmo), B 9 kiacce — 102 gaca (3 yaca B Hemewo).

[Ipennaraemslii B mporpaMMe no (pu3MKe MepedeHb JadopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JI€I1A€T BIOOP MPOBEACHMUS



7ab0paTopHBIX PAbOT M OMBITOB C YYETOM HWHIUBUIYAIBbHBIX OCOOCHHOCTEH
O0yJarOIINXCs, CIHUCKA AKCIEPUMEHTAIBHBIX 3aJaHui, MpeaIaraéMplx B paMKax
OCHOBHOTO TOCYAapCTBEHHOT0 3K3aMeHa MO (hU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAI0IIEro Mupa.

®usuka — Hayka O mnpupoge. SBneHus npuponbl. PuU3MYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIIOBBIE, IIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BenuuuHbl. M3mepenue @uanueckux BenuyuH. Puznyeckue
npubopsl. [TorpemHocts u3mMepennil. MexxyHapoaHasi CUCTeMa €IMHHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3Y4YalOT TPUPOIY.
EcTecTBeHHOHAyuUHBII METOJ MO3HaHWS: HAOIIOJEHHWE, MOCTAHOBKA HAYYHOI'O
BONPOCA, BBIJIBUJKEHHE TUIOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro spienus. Onucanue GU3NUeCKUX SBJICHUIA C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHHUSL.
2. dusznueckue npudOPHI U IMpoIleaypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U
UG POBBIM MPUOOPOM.
Jlabopamopnwie padomut u onvimel.
1. OmnpeneneHue LEHbI AeEHNS MIKaIbl K3MEPUTENBHOrO MPUOO0pA.
2. H3mepeHue pacCTosTHUM.
3. H3mepenue o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX Tell.
5. M3mepenue temieparypsl HNpU IOMOIIHM JKHJIKOCTHOTO TEPMOMETpPA H
JaTYMKA TEMIEPATYPHI.

6. lIpoBeneHue ucciaenoBaHus IO NPOBEPKE TMIIOTE3bI: NAIBHOCTH IOJETA
HIaprKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, 4eM OOJbIle BhICOTA
IyCKa.

Pa3jen 2. [lepBoHayajibHbIe CBEeI€HUSI 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBkenne dactul BemecTBa. CBA3b CKOPOCTHM JBHKEHHMS 4YacTHI[ C
TeMrieparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE I'a30B, KUIAKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKUX) Tel. B3auMoCBsA3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSAX M MX aTOMHOMOJEKYJSIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnroneHune OpoyHOBCKOIO JBUKEHHUSL.



2. HaGmonenune nuddysun.
3. HaOmronenwe  sIBICHHA, OOBSCHSIOITUXCS MIPUTSHKEHUEM WIn
OTTAJKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie padbomot u onvimel.

1. OneHka JuMaMeTpa aroMa METOAOM PsAI0B  (C  MCIHOJIb30BAHUEM

dororpadmuii).

2. OnbITHI IO HAOJIOJICHUIO TEIIOBOTO PACIIUPEHHUSI Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSIKCHHUSL.

Pa3znen 3. /[Bu:keHne H B3aUMO/IeilicTBHE TeJl.

Mexanuuyeckoe ABWKEHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUYKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHHU JIBHYKEHUSL.

SIBieHne wWHepHUU. 3aKOH WHEpUMHU. B3anmoneicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTHM JIBHKEHMsS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTE BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUIIC
o0bEMa BelecTa.

Cuna kak XapakTepuCTHKa B3auMojeucTBus Tena. Cuiia ynpyroctd M 3aKOH
I'yka. I3mepeHue cuiibl ¢ OMOIIbI0 AUHAMOMETpA. SIBJICHHUE TATOTEHUS W CHIIa
TspkecTu. Cuia TsSHKeCTH Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHne
CWJI, HAIIPABJICHHBIX 1O OJHOM mpsiMmoi. PaBHoxeiicTByromas cuin. Cuna TpeHus.
TpeHue CKOIbKEeHUs U TPEHHUE OKOsA. TpeHre B MpUpoje U TEXHUKE.

Jlemoncmpayuu.

HabmroneHne MeXaHMIeCKOTo IBMKSHUS Tea.
N3Mepenue CkopocTH NMPSIMOITUHEHHOTO IBUXKCHHUSL.
Habmronenue sBieHus: THEPIIUHM.

1

2

3

4. HaOmroneHre n3MEHEHHsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEI.

5. CpaBHEHHE MacC MO B3aUMOJICHCTBUIO TEIL.

6. CoKeHHE CHUJI, HAIIPABIICHHBIX 110 OJHOM MPSMOM.

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHre CKOPOCTU PABHOMEPHOTO JIBMXKEHHUS (IIApUKa B KUAKOCTH,
MOJIETTH DJIEKTPUUECKOT'0 aBTOMOOWIISI M TaK J1ajiee).

2. Ompenenenne CpeHe CKOPOCTU CKOJNBKEHHUSI OpycKa WM MIapuKa To
HAKJIOHHOM TIOCKOCTH.
Ornpeznenenue IOTHOCTU TBEPAOTO TeNa.

4. OnbBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTshKeHUs (Aedopmarivin)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJBXKEHUS OT
BEca TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBIICHUS W YBEIUYCHH JaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHSI raza OT 00bEma, TemmnepaTypbl. llepenaua paBieHus
TBEPABIMU TEJIAMU, XUAKOCTIMH U ra3zamu. 3akoH [lackansa. IIneBmarmueckue
MalIHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT TiyOuHbl. ['mapocrarnyeckuid
napanokc. Coobmaromuecs cocyabl. ['apaBindyeckue MexaHu3Mbl.

Atmochepa 3emimn u armochepHoe namieHue. [IpuunHBI CylecTBOBaHMS
Bo3aymHOM oOonouku 3emnu. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOC(hEepHOro TABJICHHUS.

JlelicTBUE KUAKOCTHA U Ta3a HA MOIPYKEHHOE B HUX TENO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue Ten. BoznyxomiaBanue.

Jemoncmpayuu.
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3aBHCUMOCTH JIaBJICHUSI Ta3a OT TEMIIEPATYPBI.

[Iepenaya maBaeHUS KUAKOCTHIO U TA30M.

Coobmatomuecs COCy/Ibl.

I'mppasnnyeckuit npecc.

[IposiBenue nercTBust aTMOC(HEPHOTO TABJICHHUS.

3aBHCUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOrpyXKEHHON YacTH
TEJa U MJIIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOIIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.
YcnoBue miiaBaHus TEIN: TUIABAHUE WIH TTOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHUS MJIOTHOCTEHN Tela M KUJIKOCTH.

Jlabopamopnwie padomut u onvimel.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOH B
KUJKOCTb YaCTH TENA.

OmnpeneneHne  BBITAIKMBAIOIIEH  CHJIBL, JEHCTBYIOLIEH Ha  TeIo,
IIOI'PYKEHHOE B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHJIBI, IEUCTBYIOIIEN HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

OneITBl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBL,
JCUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT O0OBEMA TOTPYKEHHOW B
KHUJKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUJIKOCTH.

KoHnctpynpoBanne apeoMmerpa WIM KOHCTPYMPOBAHME JIOAKH U
ONpeLeiICHUE €€ rPy30I0AbEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTH. JHEpPIrus.

Mexanunueckast pabora. MomHoCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. IIpuMmeHeHume mnpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBuino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dsHeprus. KuHeTrnueckas U TOTCHUUANIbHAs JHEPTHS.
[IpeBpaienrie OAHOrO BUIA MEXaHUYECKOW DHEPTUM B APYTroil. 3aKOH COXPaHEHHUs
SHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. ITpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomot u onvimel.

1. Ompenenenue pabOThl CWIIBI TPEHUS NPU PaBHOMEPHOM JIBIXKEHUU TeJa

10 TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccrenoBanue yclioBUM paBHOBECHS phlUara.

3. N3mepenue KIIJ] HaKJIIOHHOM IJIOCKOCTH.

4. V3ydeHune 3aKOHA COXpPaHEHUSI MEXaHUYECKON SJHEPTUU.

8 KUJIACC

Pa3nen 6. TenioBbie IBJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISPHO-KMHETUYECKOU TEOpPUU CTPOCHHUS
BemecTsa. Macca W pa3mepbl aTOMOB U MOJIEKYJ. OTBITHI, MOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPHOro, >KHIKOTO M Ta3000pa3HOr0 COCTOSHHMM BeIEeCTBa.
Kpucrammmueckue u amopdusie Tena. OObsICHEHHE CBONCTB ra3oB, KUJIKOCTEH H
TBEPABIX TEI HAa OCHOBE TMOJIOKEHUUA MOJEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHU€ U KaNWUISIPHBIE ABJIEHUS. TErIoBoe pacliipeHue U CoKaTHUe.

Temneparypa. CBsA3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHHUS
gactull. BuyTpenHsas osHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEW HHEPrUu:
Terionepeaaya u COBEpIIEHUE paboTHI. Bunbl TeIIonepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IyYCHHUE.

KonuuecTBo Teruorhl. YenbHasi TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lmaBnenue u
OTBEpACBAHUE KPUCTAUIMUYECKUX BEHIECTB. YJIeJIbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUSI.

BnaxnocTs BO3yXA.

DHeprus TOIUIMBA. Y AelIbHAs TEIIOTa CrOPaHusl.

[Ipunuunel padotel TemoBbix aBurateneit KIIJ[ temmoBoro msurarens.
TeroBbIe ABUTATENM U 3aIIUTA OKPYKAIOLIEN CPEIbI.

3aKOH COXpaHEHHUSI U MPEBPAICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaX.

JHemoncmpauyuu.

1. HaGnroageHue 6poyHOBCKOIO ABUKEHUSI.
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10.
11.
12.
13.

HaGmonenune nuddysun.

Habmronenue siBjieHn CMauyMBaHUS U KalTWJUISIPHBIX SIBIICHUU.
Habmronenue TemnoBoro pacumpeHust Tei.

N3MeHeHue naBiieHUs rasa Npu M3MEHEHHH 00bEMa M HAarpeBaHUU WM
OXJIaXKICHUH.

[IpaBuiia usmepenus TeMiepaTyphl.

Bupe! reruionepenayn.

OxuaxkaeHue npu CoBEpIIeHUH padoThlI.

Harpesanue npu coBepiiieHur paboThl BHEITHUMU CHJIAMHU.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMYHBIX BEILIECTB.
HaoOsronenne KuneHus.

Habmronenue nmocTossHCTBA TeMIIEpaTyphl PU TUTABJICHUH.
Moaenu TeIu10BLIX ABUTaTeIICH.

Jlabopamopnwie padbomwt u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEUCTBUS CHUJI MOJIEKYJIIPHOIO TIPUTSIKEHUSL.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAIOB ITOBAPEHHOW COJIM WJIU caxapa.
OnbIThl 110 HAOJMIOJEHUIO TEIUIOBOIO PACIIMPEHUs ra3oB, XKUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenre 1aBaeHUs BO31yXa B OaJIOHE IIIPULIA.

OnebIThI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTBH JABJICHHS BO3JyXa OT €ro
00BbEMA U HAarpEeBaHUs WIM OXJIaXKICHUSI.

ITpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIEPaTyphl.

HabOntonenne w3MeHeHUsi BHYTPEHHEH DSHEpPruuM Tejna B pPe3yJbTare
Teruionepesayu U padoThl BHEITHUX CHJL.

HccnenoBanue siBJIeHUs TEIUIOOOMEHA NPU CMEIIMBAHUU XOJOJHOW M
ropst4er BOJIBL.

OnpeneneHre  KOIMYECTBA  TEIUIOTHI,  MOJYYEHHOIO  BOJOM  IIpU
TEII00OMEHE C HArPEThIM METATTMYECKUM LUIUHAPOM.

Omnpenenenue yaenbHONU TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue mporecca UCIapeHus.

OmnpeneneHre OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaenbHON TEIUIOTHI IIJIABJICHUS JIBJA.

Pa3jen 7. DiiekTpuUYeCcKHe 1 MATHUTHBIE SIBJICHUS.

Onektpuzauusi Ten. [[Ba poma snekTpuyueckux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Tenl. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJCHUCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYMHBI 3aPs/I0B U PACCTOSHUS MEXTY TETIAMH).

Onektpudeckoe mnose. Hanpssk€HHOCTH aiekTpudeckoro mnouisd. [lpunnmmn
CYNEPHO3ULIUH JIEKTPUUECKUX TTOJIEH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snexkrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3aps/l.
Ctrpoenune aroma. [IpoBOJHMKM W  JUANEKTPUKU. 3aKOH  COXpPAaHEHUs
ANEKTPUYECKOrO 3apsa.

OJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUYECKOTO TOKA.
HNcTouyHuku MOCTOSSHHOTO TOKa. JIeWCTBUS DSJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cwia Toka.  DJIEKTPUYECKOE  HaIpshKEHUE.
ConpoTuBiIeHHE MPOBOJHMKA. Y AEIBHOE CONPOTUBIEHUE BenlecTBa. 3akoH Oma
s ydactka uenu. llocimenmoBarenibHOE W MApAJUIEIbHOE  COEAMHEHHE
IPOBOJHUKOB.

PaGora u wMoOmHOCTH 23yeKTpuueckoro Toka. 3akoH J[xoyms—Jlenna.
DNEeKTpUIEeCKre TIeNu U MOTPEOUTENTN dIEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHuThl.  B3aumoneicTBUE  TMOCTOSAHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3Ha4YEeHUE JJIs KU3HU Ha 3eMJle.
OnbiT  Opcrena. MaruutHoe 1Moje  3JEKTpUdeckoro Toka. Ilpumenenue
3JIEKTPOMArHWTOB B TEXHUKE. J[€ICTBME MATHUTHOIO TIOJISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUraTENIb MOCTOSSHHOTO TOKa. M Crmosib30BaHWE 3JIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

Omnbitel @apanes. SABneHue 31eKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DnekTporeneparop. CrocoObl  TONy4YeHHUS  BJICKTPUYECKON  DHEPrHu.
DIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DIIeKTpHU3alus Te.
JIBa poJia SIEKTPUUYECKUX 3apsIIOB U B3aUMOECHCTBUE 3aPSAKEHHBIX TEN.
YCTpOUCTBO U IEMCTBUE IEKTPOCKOIIA.
DneKTpocTaTUIeCKasi HHTYKIIHSL.
3aKOH COXPaHEHHUS JIEKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U JUANEKTPUKH.
MogaenrpoBaHue CUIIOBBIX JIMHUM JJIEKTPUYECKOTO TTOJIS.
W cTouHMKY TOCTOSHHOTO TOKA.
JIeNCTBHSA DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B )KHJIKOCTH.
. I"'a30BB11 pa3psia.
. I3mepeHnne cuiibl TOka aMnepMeTpoM.
. 3mepeHnne 3nekTpuaecKoro HarpsKeHUs. BOJIbTMETPOM.
. PeocTar u Mara3uH CONpoOTUBIICHUN.
. BzaumoneicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS IOJIFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe noJsie ToKa. DJIEKTPOMArHur.

JlelicTBME MarHMTHOTO OJISI HA IIPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSIHHOT'O TOKA.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOM HMHAYKIIWH.

OmneiTer @apanest.

3aBUCHUMOCTh HANPABJIEHUS WHAYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHUKHOBECHMSI.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomwt u onvimel.

1.

o U ok~ ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIOAEHUIO 3JEKTPHU3AlMM  TeJl HHAYKOUEH U IpH
COIIPUKOCHOBEHUHU.

HccnenoBanue JEHUCTBUSL AJIEKTPUUECKOTO TOMSI HA MPOBOJHUKUA U
TUBJIEKTPUKU.

Coopka u mpoBepka pabOThI AJEKTPUUECKOM 11eMH MOCTOSHHOTO TOKA.
W3mepeHue u peryimpoBaHUe CUIIBI TOKA.

N3mepeHne u peryaupoBaHUe HAIIPSHKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 PEe3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIEKTPUUECKOTO
COINPOTHBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJMd IONEPEUYHOr0
CEUEHMS M MaTepraa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEA0BATEIIBHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBwiia Juisi CUJIbl TOKAa IPH MapaieIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenre padoOThI 3JIEKTPUIECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOLIHOCTA — AJIEKTPUYECKOrO TOKA, BBIIEISEMOW Ha
pe3ucrope.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA, MJYIIETO 4Ye€pe3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

Omnpenenenue KIIJ] Harpesarens.

HccnenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI TOCTOSIHHBIX MarHUTOB.
W3ydyeHue MarHUTHOrO TOJMSL  MOCTOSHHBIX ~ MAarHuTOB IPH  HUX
O00BEAUHEHUY U PA3AEIICHUH.

HccnenoBanne qeNCTBUSA JIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CWJIbl  B3aUMOJEHUCTBUS
KaTyIIKKH C TOKOM M MarHura OT CWJIbl TOKa W HAaNpaBJICHUS TOKA B
KaTyIIIKE.

18. M3yueHue neicTBUS MArHUTHOTO MOJIS Ha MPOBOJIHUK C TOKOM.

19. KoHncTpyupoBaHue 1 u3yueHue padoThl 2JIEKTPOIBUTATEIIS.

20. U3mepenue KIIJ[ anekTpoaBuraTenbHON yCTAaHOBKHU.

21. OnbITBl IO  HCCIEAOBAHUIO SIBJICHUSI DJIEKTPOMATHUTHOM WHIYKIUU:
UCCIICIOBAHNE W3MEHEHUW 3HAYEHUS] U HAMNpPABICHUS HHAYKIIMOHHOTO
TOKa.

9 KUIACC

Pa3nen 8. Mexanu4yeckue siBJIEHUS.

Mexanuueckoe JBmwkeHHe. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSMOJUHEHHOE
nBmxeHrne. HepaBHoMepHoe npsiMoJiMHENHOE nBUKEeHUE. CpeHsIsi 1 MTHOBEHHAas
CKOpOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUMU.

VYckopenue. PaBHoyckopeHHOe TmpsiMonMHEHHOe naBmkeHue. CBoOomHOE
nagenue. OneITe [ ames.

PaBHomepHOe aBMkeHUe Mo OKpy»KHOCTH. [lepuon m yactora oOparieHus.
JIuneliHas U yriaoBas CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHUE.

[Tepseiit 3akon Hetotona. Bropoi 3akon HeroTtona. Tperuit 3akon HeroTona.
[IprHIMT Cynepro3ULINM CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHUs: CHIa TPEHUS CKOJIbKEHUSI, CUJIa
TPEHUS MOKOSI, APYTUE BUIbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHHE CBOOOHOTO
najgenus. J[Buxenue muaner Bokpyr Comuima. IlepBasg xocMuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue marepuanbHOM TOUku. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJa C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsoxecTH.

Nmnynec Tena. Mi3meHeHne nmmyinbca. IMIynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexanuueckass paboTa ¥ MOIIHOCTb. PaboTa Cuil TSXKECTH, YNPYIroOCTH,
Tpenus. CBs3b dHepruu u padoTel. [loTeHManbHas YHEPTUsl Tela, MOIHITOrO Haj
MOBEPXHOCTHIO 3eMiu. [loTeHIMabHas SHEPTUs CxKaTOM NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHSI MEXaHWYECKOM
SHEPIuu.

Jemoncmpayuu.

1. HaGnroneHne MexaHUYECKOTO JBUKEHHUS TEJIa OTHOCUTEIIBHO PA3HBIX TEI

oTcuéra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE MyTeW M TPAEKTOPUW JBUKEHUS OJIHOIO M TOTO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JBUKECHHUS.
HccnenoBanne npu3HaKoB PABHOYCKOPEHHOT O JIBUKEHUA.

HaGntonenune nBukeHus Tena 1o OKpy>KHOCTH.

HalGmronenne MexaHWn4YeCKUX SIBJICHUH, TPOUCXOISIIIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ PABHOMEPHOM U  YCKOPEHHOM  JBWKCHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHUSI Tella OT MAacCChl T€Jla U JICHCTBYIOLIECH HA HETO
CUJIBL

HabGntonenue paBeHcTBa CUIl ITPU B3aUMOICHCTBUU TEJ.

N3meneHue Beca Tena npu YCKOPEHHOM JIBUKEHUH.

Ilepenaya nmnyibca py B3aUMOJAEHCTBUH TEN.

[TpeoOpa3zoBanus YHEPTUN TIPU B3aNMOICHCTBHUH TEIT.

CoxpaHeHue uMIyJibca Ipu HEYNPYTOM B3aUMOJICUCTBHUH.

CoxpaHeHue UMIyJibca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HalGntonenmne peakTHBHOT'O IBHKEHUS.

CoxpaHeHre MEXaHNYECKOM IHEPTUHU MPU CBOOOTHOM TaCHUH.
CoxpaHeHre MEXAaHNYECKON YHEPTUHU NPU JIBUKECHHUU TENa MO JEHCTBUEM

NPYXUHBI.

Jlabopamopnwie pabomot u onvimel.

1.

KoHcTtpynpoBanue Tpakra Jjsi pa3roHa U JajdbHEWIIEr0 PaBHOMEPHOTO
JBIKECHHS IIAPUKA U TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTU CKOJBXKEHHS OpyCKa WM JIBUKEHUS
1IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yYCKOpEHHsl Teja IMpPU PaBHOYCKOPEHHOM ABHUKEHHH 10
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU MNPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TNPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTHM IIyTH OTHOCSITCS KakK psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJITUHAKOBHI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUSI.

Onpeneneane Kod3HPUIMEHTA TPESHUS CKOIBKCHHS.

Omnpenenenue )XECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBIXKCHUU Teja
10 TOPU3OHTAIILHON MOBEPXHOCTH.



10. Ompenenende pabOThl  CWJIBI  YNPYTOCTH TIPU  TOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEIOJABUKHOTO M TIOJBHIKHOTO OJIOKOB.

11. MI3yueHue 3aK0Ha COXPAHEHHUS SHEPTUU.

Pa3nen 9. Mexanu4yeckue KoJ1e0aHUs U BOJIHBI.

Konebarensnoe aeuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TIEpHOI,
4acToTa, aMIUIATYy1a. MaremMaTudyeckuil U npy>KUHHbIN MasTHUKU. [IpeBpaiienue
SHEPTUM MPU KOJICOATEIHLHOM IBUKEHUU.

3aryxatouue  koneOanus.  BwiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWMCTBA MeEXaHWYECKMX BOJH. [IpononbHblE H
nonepeuyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnyecKkue BOJIHBI B TBEPJIOM TEIIE, CEMCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka M BblcoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
YJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue xoseOaHuM Tel MOJ IEUCTBUEM CHIIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGntonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabmroieHne BRIHYKIEHHBIX KOJIEOaHHMH U pe30HaHCa.
Pacnpoctpanenue npoaoJibHBIX U MOMEPEYHBIX BOIH (HA MOJIEINH).
Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.
Jlabopamopnsie padomot u onvimel.
1. OmpeneneHnne dYacTOoThl U TEpHoJa KoleOaHWUM  MaTeMaTHYeCKOro
MasiTHUKA.

2. Ompepenenue 4acTOThI U IEPHOJA KOJI€OaHUN PYKUHHOTO MAsITHHUKA.

3. HccrnenoBanue 3aBUCUMOCTH MEPUOIa KOJIEOAHUH TTOJIBEIIEHHOT'O K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH Tiepuoa KoineOaHuil mpy>KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHMOCTH INepuoaa KoieOaHuil rpys3a, MOABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIHME  3aBUCUMOCTh  TEpUoJa  KoieOaHWi
NPYKUHHOTO MAasATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

7. V3MepeHue ycKopeHHs: CBOOOIHOTO MaJICHUsI.

Pa3nen 10. DinekTpoMarHuTHOE MoJi€ M 3JIEKTPOMATHUTHbIE BOJTHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJHBL.  (CBOMCTBa
3JEKTpOMarHuTHBIX BOJH. [Ilkana »meKTpoMarHUTHBIX BOJH. lcnonb3oBanue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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DneKTpoMarHuTHas npupoja ceera. Ckopocth cBera. BoiHOBbIE CBOMCTBA
CBETa.

Jlemoncmpayuu.

1. CBolCTBa AIEKTPOMArHUTHBIX BOJTH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padomut u onvimel.

1. M3ydeHue CBONCTB AIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Paznea 11. CBeToBbIe ABJICHHA.

JlyueBas MOJEJb CBeTa. Uctounukn CBeETa. [IpssmonuHeHOE
pacnpoctpanHenue cBera. 3atmenus ConHua u Jlynsl. OTpaxenue cera. [Lnockoe
3epKajio. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenne cBera. 3akoH mnpenomieHUsl cBera. [lomHOe BHYTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TIOJHOIO BHYTPEHHEIO OTPaXEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xonp onyueir B nuHze. Onruueckass cucrtema (¢oToamnmnapara,
MUKpOCKONa M Teneckoma. ['1a3 kak onTuyeckass cucTteMa. biam3opykocTh U
JNAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. CroxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpstMmonHEHHOE pacpOCTPaHEHUE CBETA.

OtpakeHue cBerta.

[Tonyuenne n300pa’keHHi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTnyeckuii CBETOBO/I.

Xop tydeit B coOnparoniei JInH3e.

X0z JIydell B pacCEeUBAIOIIEN JIMH3E.

[Tonyyenue n3o0paxeHni ¢ TOMOUIBIO JIHH3.

[Tpuniun nevictBust poroanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopuens rnasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [Tomydenue O0enoro cBeTa Mpu CIOKEHUH CBETa Pa3HbIX I[BETOB.
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Jlabopamopnsie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KE€HHS CBETOBOrO Jiyya OT yrijia
najieHusl.

2. M3ydeHue XxapakTepUCTUK U300paKEHUS PEIMETa B TNIOCKOM 3€pKasle.

3. HccnenoBanue 3aBUCUMOCTH yTJla MIPEIIOMJIEHUS] CBETOBOT'O Jiyya OT yrjia
NaJICHUS HAa TPAHULIE «BO3AYX—CTEKIIO».



4. TlomydeHue n300paKeHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOMN CHITBI COOMparoIieit
JIVH3BIL.

6. OIBITHI IO Pa3JI0KEHHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONbBITHI MO BOCHPUSTHIO I[BETa NMPEIMETOB MPU UX HAOIIOJACHUHN Yepe3
IIBETOBBIC (PUIIHTPHI.

Pa3nen 12. KBanToBble siBJIEHUS.

OmneiTel Pe3epdpopna u mmanerapHas mozenb aromMa. Moxens atoma bopa.
Hcnyckanue U norioiieHue ceera aromoM. KBaHThbl. JIMHeuaThie CIeKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. Hyxionnas wmopens aromHoro sxpa. HW3oromsl. PaauoaxTnBHBIE
npespaienud. [lepuon nomypacnaaa aTOMHBIX JIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apAJ0BOrO M MacCOBOI'O YHCEIL.
OHeprusi cBsi3M aroMHbIX sigep. CBsA3b Macchl W dHEpPruu. Peakiuu cuHTe3a U
nenenus saep. Mcrounnku 3ueprun ConHma U 3BE3 1.

Snepnas sHepreruka. JleWcTBUA PAgUOAKTUBHBIX HU3JIYYEHUN HaA KUBBIE
OpPTraHU3MBbI.

JHemoncmpayuu.

1. CHexTpbl U3y4EHHUS U MOTJIOICHHS.

2. CHexTpsl pa3jIudHbIX I'a30B.

3. ConekTp Boagopoza.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka HOHU3UPYIOIIUX U3ITYICHUH.

6. Perucrtparus usnyyeHus: IpUpPOJAHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamopnsie pabomot u onvimot.

1. HaGnroneHue CIIonHbIX U TMHEHYATHIX CIIEKTPOB U3ITy4EHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE HHEPIUU YACTHULBI 110 TOPMO3HOMY

nyTH (1o ¢pororpadusam).

3. H3MepeHue paairoakTUBHOTO (DOHA.

IHoBTOpPUTEIBLHO-0000 AU MOAYJIb.

[ToBTOpUTENHHO-00001AIOIINI MOTYJIb MIPEeIHA3HAYEH AJIsi CUCTEeMAaTHU3aluu
u  0000IIeHUsT MPEIMETHOTO  COAEpKaHUsT M ONbITa  JEATEIbHOCTH,
OpUOOPETEHHOTO MPU U3YUYEHUH BCErO Kypca (PU3MKH, a TAKXKE JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMEHY Mo (u3uke A o0ydaromuxcs,
BBIOPABIIIUX 3TOT yUEOHBIN MPEAMET.

[Ipy M3ydeHUn AAHHOrO MOIYJISI PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUMBAETCS JOCTUKEHUE MPEAMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBIX  pe3ylbTaToB  00yueHus, GopMHpyeTcs
€CTECTBEHHOHAyYHasi TPaMOTHOCTh: OCBOECHHUE HAy4YHBIX METOIOB HCCIEHOBAHUS



SABJICHUM TPUPOJABl M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3NUYECKUE
SIBJICHUS, NPUMEHsA IIOJIyYEHHbIE 3HAHWs, pelarb 3aaadyd, B TOM YHUCIIE
KaYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHANBEHO AESATEBbHOCTHBIN XapaKTep JAHHOT'O pas3felia Peau3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroIIyMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
IpeasaraeTcs:

HAa OCHOBE TIOJNYYCHHBIX 3HAHUI pacro3HaBaTh W HAyYHO OOBICHITH
dbusznyeckue sIBICHUS B OKPYKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,

UCII0JIb30BaTh HAYYHbIE METO/Ibl UCCIEAOBaHUS (DU3NUECKUX SBJICHUHN, B TOM
YyyclIe 11 POBEPKU TUIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HaMOOJEe BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, TPAKTUUECKOTO UCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
JHEPrMU Ha OCHOBE 3aKOHA MPEBPALLECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
JHEPIuu.



IINIAHUPYEMBIE PE3VYJIIbTATbBI OCBOEHHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne Gu3MKM Ha YPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHHUs HAMPABJICHO

Ha JIOCTHKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pe3synbrare uzyuenus Gu3MKM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs

y oOyuaromierocsi Oynyt copMupoBaHbl CIEIYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTO BOCTIUTAHMSI:

- IPOSIBJICHUE UHTEPECA K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOM
buznuecKol HayKu;

- HEHHOCTHOE OTHOUIEHUE K IOCTHXKEHHSIM POCCUICKUX YUEHBIX-(DU3HKOB,

2) rpaskIaHCKOI0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN
buzuKy;

- OCO3HAaHHWE BAXXHOCTU MOPAIbHO-3TUYECKUX NPHUHIMIIOB B JEATEIbHOCTU
Y4€HOIO;

3) 3CTeTHYECKOT0 BOCTIMTAHMS:

- BOCIIPUSITHE 3CTETUYECKMX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 MO3HAHUA:

- OCO3HaHUE IEHHOCTH (PU3MUECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI Pa3BUTHsI TEXHOJOTHMM, BAXKHEUILIEW COCTABIISIOLIECH
KYJIbTYpHI;

- pa3BUTHE Hay4yHOW JIIOOO3HATENBHOCTH, MHTEpeca K HCCIeq0BaTENbCKON
NESTENBHOCTH;

5) ¢opmupoBaHusi  KyJbTYpbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4usi:

- OCO3HaHME LIEHHOCTH Oe30macHoro obpa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXHOCTU TMpaBWil OE€30MaCHOr0 TMOBEACHHS Ha
TpaHCIIOPTE, HA JIOpOorax, C AJIEKTPUYECKUM M TEIUIOBBIM OO0OpYIOBAHHEM B
JIOMAIIHUX YCIIOBHSIX;

- copMUpOBaHHOCTh HaBbIKa pe(dIeKCHU, TPU3HAHME CBOETO IpaBa Ha
OLIMOKY U TaKOT'o e MpaBa y APYroro 4yeioBeKa;

6) TPy/10BOr0 BOCIIUTAHMSA:

- AaKTUBHOE Yy4YacTH€ B pEHICHUWM NPAKTUYECKHUX 3a]ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3alid, Tropoja, Kpas) TEXHOJIOTMYECKO U



COITMAIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE U (PU3HMYECKUX
3HAHUI;

e - MHTEPEC K MPAKTUIECKOMY U3YUCHUIO TIpodecchid, CBSI3aHHBIX C (PU3UKOIA;

e 7)3KOJOTrHYECKOr0 BOCIIUTAHUS:

e - OpHEHTAlUs Ha TPUMEHEHHE (U3WYECKUX 3HAHMHU ISl PEIICHHUS 3a/Jad B
00JIaCTH OKpYJ)KAroIeld Cpeapl, IUTAaHUPOBAHUS IIOCTYIIKOB MW OILCHKH HX
BO3MOXHBIX MTOCIEICTBUMN I OKPYKAIOIIEN CPEbI;

e - OCO3HaHME TI00ATBLHOIO XapaKTepa SKOJOrMYECKUX MpoOJieM W MyTed X
pelIeHus;

e 8) ajanTanum K U3MEHSIOUIMMCS YCJOBHAM COLMAJBLHOM W NPHPOIHOM

cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TMPH BBITIOJHEHUU HWCCICIOBAHUN W
MPOCKTOB (DM3UYECKOW HAIPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIGHHE YPOBHS CBOCH KOMIIETEHTHOCTH dYepe3 IPaKTHYCCKYIO
JESATEIBHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4HCIie (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HAaHME JAEPUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIacTH
bu3uky;

e - IUIAHUPOBAHHME CBOETO pPA3BUTHUS B NPUOOPETEHUH HOBBIX (U3UUYECKUX
3HAHUM;

e - CTpPEMJICHHME aHAJU3UPOBATH U BBIABIATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCUCTBUH C Yy4YETOM BIMSHHMS Ha OKDPYXAIOIIyK Cpeny,
BO3MOJKHBIX INI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynapTaTe OCBOCHHMS TpOrpaMMmbl MO (DU3UKE HAa YPOBHE OCHOBHOIO
o01rero o6pa3zoBanus y o0ydaromierocs 0yayT copMUpoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE TT03HABATEIbHBIEC YHUBEPCAIbHBIE yUeOHbIE NEUCTBYSI,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUS,  PETYyJSATUBHBIC
YHUBEPCAIbHBIC YICOHBIC ICUCTBHUS.

Ilo3naBaTe/ibHbIE yHUBEPCAIbHbIE YUueOHbIE /1eiicTBUS

Ba3oBble Jjornueckue JelicTBUA:
e BBUSIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB
(sIBIICHMI );



yCTaHABIMBAaTh CYIIECTBEHHBII NMPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUS JIs
00001IEeHHS ¥ CPaBHEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCCMaTPUBAEMbIX (PaKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJISITh  TIPHYUHHO-CJICICTBEHHBIC CBSI3M TPH W3YYCHUU (PUIUIECKUX
SIBJICHUI U MPOLIECCOB, JI€1aTh BBIBOJBI C HCIONb30BAaHUEM JEAYKTHUBHBIX
U WHAYKTUBHBIX yYMO3aKJIIOUE€HUH, BBIIBUTATh TUIOTE3bI O B3aMMOCBS3IX
(bU3UYECKUX BEJINUMH;

CaMOCTOATENIbHO BBIOMpPATh CMOCOO peleHuss y4dyeOHoW (U3UUecKout
3amaun (CpaBHEHHE HECKOJIbKMX BApUAHTOB peEIIeHUus, BHIOOp Haumbosee
HOJXOSIIEr0 ¢ YUETOM CaMOCTOSTEIbHO BBIIETICHHBIX KPUTEPHEB).

ba3oBbie HcciaeaoBaTe/JIbCKHue HeﬁCTBHH:

UCITOJIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJMTH I10 CAMOCTOSITEIIBHO COCTABIEHHOMY IUIaHY OIBIT, HECIIOKHBIN
¢u3nyeckuil 3KCIEPUMEHT, HEOOINBIIOE UCCIENOBaHHE (PU3UUECKOTO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTb HH(OpMALHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITENNFHO (DOPMYITHPOBATH 0OOOIIECHUS M BHIBOJBI 10 Pe3yJbTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEOBAHUS;

IPOrHO3UPOBATh  BO3MOXKHOE JalibHEWIlIee pa3BUTHE  (DUIUUECKUX
MPOLIECCOB, a TAK)KE BBIJIBUTATh MPEATION0KEHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

NPUMEHSATh Pa3jIMYHbIE METObI, HHCTPYMEHTHI M 3aIPOCHI MPH IOUCKE U
orbope uHGOPMALMK WM JaHHBIX C YY4ETOM MPEIONKCHHON yueOHOM
bu3uYeCKON 3a1a9H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHBIX BUIOB U ()OPM MPEICTABICHHS,

CaMOCTOSITEJIbHO  BBIOMpaTh ONTHMAJbHYIO (OpPMY  IPEACTABICHHS
uHbOpMaIlUl W WUIFOCTPHPOBATh pellacMble 3aJadd  HECIOKHBIMU
cXeMaMH, THarpaMMmaMu, HHOM rpauKoi U MX KOMOWHALIMSIMH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIe 1elCTBUA:

B Xoje 0O0CyXaAeHUs y4eOHOro mMaTepualia, pe3yJbTaToOB J1a00paTOPHBIX
paboT 1 POEKTOB 3a71aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIE Ha PEIICHWE 3a/adyd W MOJAJepKaHue
O1aroXkeaaTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYIrUX YYaCTHHUKOB
Juanora, OOHapyXKUBaTh Pa3IMYNe U CXOJICTBO MO3UIINIA;



BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATh PE3YIbTaThl BBITIOIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEAOBAHMS, TIPOEKTA);

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHONH pabOThl TPU pEIIeHUH KOHKPETHOW (Qu3ndecKoid
po0JIeMBI;

NPUHUMATH IIEJTH COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBAThH JICHCTBHSI
no e€ [OCTIKEHHUIO: pACTIpEeAeNsiTh pONH, OOCYKIaTh TMPOILECCH H
pe3yIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh palOThI, JOCTUTAsT KAYECTBEHHOT'O Pe3yJibTara Mo
CBOEMY HAMPABICHUIO ¥ KOOPAWHUPYS CBOU JCHCTBUSA C JPYTrUMHU
YJICHAMHA KOMAaH]IbI;

OILICHMBAaTh KAa4€CTBO CBOETO BKJIaJa B OOIIMIA TMPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBI/Iﬂ

Camoopranmnsaunus:

BBISBJISATH TPOOJIEMBI B KHU3HEHHBIX M YUYEOHBIX CHTYAIUSAX, TPEOYIOMIUX
TUTSL penieHus (PU3nIecKux 3HAaHWM;

OPUCHTHPOBAThCS B  PA3JIMUHBIX TOAXOAAaX TMPHUHATUS  PEHICHHUHA
(MHOUBUAYyadbHOE, MPUHATHE PEIICHUS B TPYNIE, NPUHATHE PEIICHHNA
TPYIION);

CaMOCTOSATEIFHO COCTABJIAThH aJTOPUTM pelIeHus (YU3UIECKON 3a1auu UTu
TUTaHA WCCIEAOBAaHUSA C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAThH MpearaéMble BApUaHThI PEIICHUH;
JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpOJ'lb, SMOIUOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYalluu U MpeAJiaraTh IIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHHS]  (HEHOCTHMIXKEHHUs) Ppe3yibTaToB
JeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHUCIIE B XOJ BBINOJIHEHUS
(Gbu3MUecKOoro HUCCIEAOBAHMS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOATENBCTB, W3MEHUBIIUXCA CHUTYyalMil, YCTAHOBJIEHHBIX OIIHUOOK,
BO3HUKIIMX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSAM;

CTaBUTh ce€0s1 Ha MECTO JPYroro 4elioBeKa B XOJIe CIOpa WIH JUCKYCCHU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;
IpU3HABaTh CBOE MPABO Ha OLUMOKY NpHU pelIeHUnU (PU3NUECKUX 3a]1a4 WIN
B YTBEPKJECHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.



HPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenust B 7 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUA: (PU3MYECKHUE U  XUMHYECKHE  SIBJICHMUS,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIIBI (HU3UICCKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOEe JIBH)KEHUE (paBHOMEPHOE,
HEPaBHOMEpPHOE, TMPSIMOJIUHEHHOE), TPACKTOPHUsS, PaBHOJCUCTBYIOIIAS
curta,  gedbopmamus  (ympyras, lacTUyecKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath sBiaeHus (Iuddy3us, TEIIOBOE JBMKEHHE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHHE, HHEpLUs,
B3aUMOJICCTBHE TEJ, PAaBHOBECHE TBEPIBIX TEJN C 3aKPEIIEHHON OChIO
BpalllcHUs, TMepenada AaBieHUsT TBEPABIMU TeEJIAMH, XUIKOCTSIMHU U
razam, arMocepHoe [aBlieHHWE, IUIABaHUE Tel, MpEeBpalICHUs
MEXaHWYECKON AHEPruu) MO ONHCAHUI0 HUX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONIUX TaHHOE (U3HUECKOE SABIICHHUE;
pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (PU3MUECKUX SBICHUU B
OKpY)KalollleM MHUpE, B TOM 4ucie (u3nyeckue SBICHUS B MPUPOJIE:
IpPUMEPHI JBWXKEHHSI C Pa3IUYHBIMH CKOPOCTSIMU B >KMBOM W HEXKUBOU
NpUpoje, ACUCTBUE CHJIBI TPEHUS B TMPHUPOAE U TEXHUKE, BIHSHUE
aTMOC(epHOro NaBJICHUS HA )KMBOW OpraHU3M, IUIABaHHWE PHIO, phIYaru B
TEJE YEIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUECKUX SBJICHUM;
OIKCHIBATh U3YYCHHBIC CBOMCTBA TEN U (YU3UYECKUE SBIICHUS, UCTIOIb3YS
dbusznueckne BEeTUYMHBI (Macca, OOBEM, IJIOTHOCTH BEIIECTBA, BpEMH,
yTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TpEHUs, JaBlieHue (TBEPAOro Tena, KUAKOCTH, Tasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHU4YecKass paboTa, MOIIHOCTh, IJIEYO CHUJIBI,
MOMEHT CWIbl, KOX()(HUIIMEHT TOJE3HOr0 JIEUCTBUS MEXaHU3MOB,
KUHETUYECKasi W TOTEHIMalbHAs SHEPrusi), MpU OMUCAHUM TMPABUIHHO
TpakToBaTh  (DU3UYECKUN  CMBICI  HCIOJIB3YyEMBIX  BEIWYWH, UX
0003HaYeHUS W EAUHUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (OPMYIIBI,
CBS3BIBAIONIUE JTAHHYIO (PU3UUYECKYI0 BEITMYMHY C JPYTUMHU BEIHMYMHAMH,
CTPOUTH TPAPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;
XapaKTepu30BaTh CBOWCTBA Tel, (DU3WYECKHUE SIBJICHUS W TPOIIECCHI,
UCIIOJIb3Ysl TIpaBUia CIOXKEHHUs Cul (BAOJIb OAHOW Mpsmoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUII0 paBHOBECHsI phiuara (6J10Ka),



«30JI0TOE€ IPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4YECKOM
PHEPruH, MNPU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKoHa U
3aMHChIBATh €r0 MATEMATUUYECKOE BBIPAXKEHUE;

OO0BSACHATH (PU3UYECKHUE SIBICHUS, IPOLIECCHl U CBOMCTBA TEII, B TOM YUCIIE
U B KOHTEKCTE€ CHUTyaluld MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUHUHHO-CJIICTBEHHBIE CBSI3U, CTPOUTH OOBscCHEHHEe u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1-2 M3Y4YEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUM, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3anadyd B 1—2 JEHCTBUS, HCHOJNb3Ys 3aKOHBI H
dbopMybl, CBsI3bIBaIONIME (PU3MUYECKHUE BEIMYMHBI: HAa OCHOBE aHaW3a
YCIIOBUS 331a4 3aIUCBIBATh KPAaTKOE yCIOBHUE, MOJICTABIATh (PU3UUECKHE
BEIUYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUETHI, HAXOAWUTH CIPABOYHBIE
JTaHHbIE, HEOOXOJUMBIE NJIsl PEUICHUs 3a/lay, OLIEHUBATh PEATMCTUYHOCTh
MOJy4eHHOU (PU3UYECKOMN BEITHMYUHBI;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPhIE MOXKHO pEIIUTh MpPHU I[OMOIIU
(U3HYECKUX METOOB, B OITMCAHUU UCCIIEI0BAHMS BBIIEIATh MPOBEPSEMOE
npeanonoxkeHue  (TUIOTE3y),  pa3ivyaTbh W UHTEPHPETUPOBATH
MOJYYCHHBIA pe3yNbTaT, HAXOAWUTh OIIMOKM B XOJE OMbITa, JeJaTh
BBIBOJIBI 110 €r0 PE3yJIbTaTaM;

IPOBOJAUTH OMNBITBI O HAOMIOJACHHIO (PU3MUECKUX SBJICHUA WU
bu3nIeCcKux CBOWCTB TE: dbopmynupoBaTh MPOBEPSIEMBIEC
MPEANOI0KEHHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHUS,
3aMUChIBaTh X0/ ONbITa U (POPMYITUPOBATH BHIBOJIBL;

BBINIOJIHATh MpPSMbIE H3MEPEHMsI PACCTOSHUSA, BPEMEHHM, MacChl Tea,
0o0béMa, CUJIBI M TEMIlepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NTPUOOPOB C Y4ETOM
3a/IaHHOM a0COJTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHHBI OT
IpYrol € HCIOIb30BAHUEM MPAMBIX H3MEPEHUU (3aBUCUMOCTH TMYTH
PaBHOMEPHO ABWKYULIErOCsl TeNla OT BPEMEHU [IBUKEHHUS TEJa, CHUIIbI
TPEHUS CKOJIBKEHHUS OT Beca TeNa, KauecTBa 00pabOTKH MOBEPXHOCTEH T
Y HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAAN COITPUKOCHOBEHUS TEJ, CUJIbI
YOPYTOCTU OT YJIMHEHUS TPYXXUHBI, BHITAJKUBAIOUIEH CHIIBI OT 00BbEMa
NOrpYy>KEHHON YacTH TeNa U OT IJIOTHOCTU XKUAKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT IIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUI
IUTaBaHUS TeJ, YCIOBUM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUHM Y4YE€OHOrO UCCIEIOBaHMs, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIenys MNPEeaioKeHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE



NPENJIOKEHHBIX TAaOMUI[ W TpaduKoB, JeNaTh BBIBOABI MO pPE3yJibTaTam
UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUS (DU3UYECKUX BENHUUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH UM TBEPJAOTO Tela, CHIA TPEHHS CKOJBKCHHS,
JABJICHUE  BO3/yXa, BbITAJIKMBAIONIAs  CHUJa, JIEWCTBYIOIIAs  Ha
NOTPY>KEHHOE B KUIKOCTh TeNo, KOA(D(HUIIMEHT TMOJIE3HOTO eHCTBHS
MPOCTBIX MEXaHW3MOB), CIEAysl TPENJIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUN HW3MEPECHHA COOMpPATh SKCIECPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUCHHE HCKOMOW BEITMYUHBI,

COOJTI0IaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ JIabopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JTCHCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIONIMECS COCYIbl, OapoMeTp,
phIuar, MOJBMKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHAS TTOCKOCTh;
XapaKTepU30BaTh TPHUHIIUIBI  JEUCTBHS HM3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa WX OMUCaHui (B TOM YHCIE:
HNOJIIIUITHUKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA Ipecc,
MaHOMETp, BBICOTOMEDP, MOPIITHEBOIN HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaX (M3MUECKUX SIBJICHUN U HEOOXOAMMBIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTHL  MpUMEpbl  (HAXOAUTh  MHMOpPMAIMIO O  NIPUMEPaAX)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUWA B TOBCEIHEBHOM
KU3HU 7151 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 370POBbS W COOJIOACHUS
HOPM DKOJIOTHYECKOTO MOBEACHHS B OKPY KaIOIIEH Cpee;

OCYIIECTBJISATh OTOOpP MCTOYHUKOB wHHPopManuu B VHTepHeTe B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYTEM CPaBHEHHsI PaA3IMYHBIX HCTOYHUKOB BBIJCIATH
nHpOpMAITUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH Y4€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
IUTEpaTypy  (PU3NYECKOrO0 CONEpXKaHWs, CIPAaBOYHBIC MaTepUallbl,
pecypcel cetu MHaTEpHET, BIaneTh MpuéMaMi KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIE KPATKHME MUCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpMAIuu (PU3NIECKOTO COAEPKAHUS, B TOM
qucie MyOJWYHO JeNaTh KpaTKhe COOOIIEHHUS O pe3ylbTaTax MpPOEKTOB
WIKM Y4eOHBIX MCCIIEOBAaHUM, TMPU HTOM TPAMOTHO HCIIOJIb30BAThH



U3YYCHHBIM TOHATUHHBIMN anmapaT Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUIEHUE IIPE3CHTALUEH;

IOPU BBINOJTHEHUU Y4YE€OHBIX HPOEKTOB M HCCIEHOBAaHUN pPACHPENEIAThH
00s13aHHOCTH B TpyNIl€ B COOTBETCTBUM C IOCTABICHHBIMHM 3a/ladyaMH,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEITCIIBHOCTh  TPYMINbI,  BBICTPAUBATh
KOMMYHMKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonH1y oOyuenus B 8 kiiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCII0JIB30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BELECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TeNa, HACHIIEHHBI M HEHACHIIIEHHBIA TMap, BIAXKHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSISI HSHEPrus, TEIMJIOBOM JIBUTaTeNb,
AIIEMEHTAPHBIN SJEKTPUUYECKUN 3aps]l, DIEKTPUUECKOEe T0JIe, IPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;
pa3nuyarh fABJIEHUA (TEIIOBOE pAaCUIMpPEHHE W C)KaTue, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KAWUISAPHBIC SBJICHUS, UCTIapEHUE,
KOHJICHCAIusl, IUJIaBJIEHUE, KpUCTaJUIM3alus (OTBEpACBaHUE), KHUIICHUE,
Temionepeaaya (TEerI0MpPOBOAHOCTb, KOHBEKIINS, U3JIy4eHUE),
AIIEKTpU3ALUs TEJ, B3aUMOJEHUCTBHUE 3apSAJ0B, NEUCTBUS AIEKTPUUECKOT O
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MAarHUTOB, JAEHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAs MHAYKITUS)
0 ONUCAaHMID HMX XApPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacno3HaBaTh MPOSBIEHHE H3YyYEHHBIX (U3MUECKUX SIBJICHUU B
OKpYXAIOIlleM MHpEe, B TOM 4HCIe (PU3NYECKUE SIBICHUS B MPHUPO/IE:
MOBEPXHOCTHOE HATSDKEHUWE M KaNWUISIpHbIE SIBIIGHUS B IPUPOJE,
KpUCTalIbl B mpupoae, uznydeHue CoiHLa, 3aMep3aHue BOAOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHEra, dJIEKTPUUECKUE
SBJICHUA B atMmocdepe, dIEeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3emiH, Apeld MOJ0COB, poib MAarHUTHOIO MOJS JAJs JKM3HU Ha
3emiie, MOJSPHOE CUSHUE, IPU 3TOM NEPEBOJNUTH NPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKU) (PUBMUECKUX
SIBIICHUI,

OTKCHIBATh M3YyUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SIBJICHUS, UCTIONb3YSI
dusnyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHUs, KOIUYECTBO
TEIUIOThI, yJeldbHAas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAas TEIUIOTa
IUTABJICHMS], yJielbHAsl TEIJIOTa NapooOpa3oBaHMs, yledbHAas TEIoTa
CropaHusi TOIUIMBA, KOI(PQGUIMEHT IMOJIE3HOTO JEHCTBUSA TEIUIOBOU



MAaIllMHbI, OTHOCUTEIbHAs BJIAXXHOCTb BO31yXa, JJIEKTPUYECKHUM 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBJIEHUE IPOBOJHHUKA,
yIEIbHOE  CONpPOTUBIEHME  BellecTBa, pabora W MOIIHOCTH
JJIEKTPUYECKOI0  TOKA), IpU ONUCAHUM MPABUIBHO TPaKTOBATh
(¢u3nyeckuil CMBICI HCHOJB3YEMBIX BEJIUYMH, OOO3HAYEHUS U E€IUHULIBI
¢u3nyecKkux BEIWYUH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO
(U3HYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMICTBa Tel, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCIIONIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOpUHU
CTPOEHHUS BEIEeCTBAa, NPHUHLMI CYNEPHNO3ULNN TMONEeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHMS 3apsiaa, 3akoH OMa i yJacTKa LEeMu, 3aKOH
JIxoynsa—JleHnia, 3aKkOH COXpaHEHMs DJHEPrUM, MpPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alUChIBaTh €0 MaTeMaTHYECKOE
BBIPAJKECHME;

OOBACHATH (PU3MUECKUE NPOLECCHl W CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyalHi MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrnyeckux
IaroB ¢ omnopoil Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBIICHHM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIE 3amadyd B 2-3 JEHUCTBUS, HCHOJb3ys 3aKOHBl H
(GopMyiibl, CBsi3bIBaIOLIME (DU3MUECKHE BEIMUMHBI: HAa OCHOBE aHaIW3a
YCJIOBHUSL 3aJlauyd 3allMChIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIsl pElIeHHs 3a7aud, BBIOMpATh 3aKOHbI WU (POPMYJIbL,
HeoOXonuMble Uisi €€ pelIeHus, NPOBOAUTh PACUEThl M CpPAaBHHUBATh
NOJTyYeHHOE 3HaUYeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacmo3HaBaTh MpOOJEMBbI, KOTOPhIE MOXKHO pEIIUTh MpPHU [OMOIIU
(¢u3nYecKuX METONIOB, HCIONb3Yysl OMHCAHHE HCCIEeOBaHUS, BBIICIATDH
IIPOBEPSIEMOE  MPEAIOIOKEHHUE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBECHUS UCCIICIOBAHMS, JCJIATh BEIBOBI,

OPOBOJUTH OMNBITHl 1O HAOMIOJEHUIO (PU3NYECKUX SBICHUM WM
¢u3nyecKux CBOMCTB TeN (KaMWUIIPHBIC SIBICHUS, 3aBUCUIMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl IpHU M3JIYYEHHHM OT I[BE€Ta H3JIydarouleil (Moriomarouieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHHUsI BOJABI OT TEMIIEPATypbl KUIAKOCTU U
IIOMAan €€ IIOBEPXHOCTH, OJJEKTpHU3alMs Tel W B3aUMOJCUCTBHE
NEKTPUYECKUX  3aps0B, B3aWMMOJCHUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yAJIM3allMsl MAarHUTHBIX IIOJEH TMOCTOSSHHBIX MAarHWTOB, JIEWCTBUSA
MAarHuTHOI'O IIOJs HA IIPOBOJHMUK C TOKOM, CBOMCTBA DJIEKTPOMArHMTa,



CBOMCTBA DJIEKTPOJBUIATENsl IOCTOSHHOLO TOKa): (OpMYyIUpOBATH
IPOBEpSAEMbIE MPEANON0KEHUS, COOMPATh YCTAHOBKY M3 MPEIIOAKEHHOT O
000pya0BaHus, OMMUCHIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATD ~ MPAMBIE  U3MEPEHUSA  TEMIEpPaTypbl,  OTHOCUTEIbHOU
BJI&KHOCTHM BO3JyXa, CHJIbl TOKA, HAIPSHKEHHUS C UCHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3MUECKHX BEIMYMH, CPAaBHHUBATH
pE3yNIbTAaThl U3MEPEHUN C YIETOM 3aJIaHHON aOCOMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEA0BAHUE 3aBUCUMOCTH OAHOW (PM3UUECKON BETUYHHBI OT
JIpYro C  UCIHOJIb30BAaHUEM TMPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUMKA OT €ro [JUWHBI, IUIOMIAJA TMOMEPEYHOrO
CEYEHUs U YAEIBHOIO CONPOTUBIICHHMS BEIIECTBA IPOBOJHNKA, CHAJIBI TOKA,
UAYIIETO Yepe3 IPOBOAHUK, OT HANpsHKEHHWsT HAa  IPOBOJHUKE,
UCCJIIEOBAHUE IIOCIEAOBATENBHOTO U  MApAJUIEIBHOIO  COEAWHEHHM
IIPOBOJHUKOB): IUUJIAHUPOBATh HCCIEAOBAaHUE, COOUPATh YCTAHOBKY U
BBIMOJHATh W3MEPEHUs], Cilenys MPEeAoKeHHOMY IUIaHy, (UKCHPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBHUCHUMOCTH B BHUAE TaOIUL U IpauUKOB,
JienaTh BBIBOJBI IO pE3yJIbTaTaM MCCIEA0BaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (PU3NYECKUX BeIMYMH (yAelbHas
TEINIOEMKOCTh ~ BEIIECTBAa, CONPOTHUBIECHUE MPOBOAHMKA, paboTra W
MOILHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMpaTh
AKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIysl NMPEMJIOKEHHOW MHCTPYKLIHH, U
BBIYUCIIATh 3HAYEHUE BEJINUNHBIL;

co0JII01aTh MpaBUiIa TEXHUKU O€30MacHOCTH IpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHILMIBI  JACHCTBUS HU3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMETp,
BOJIBTMETP, CUETUMK DIJIEKTPUYECKOM JHEPTHUM, IJIEKTPOOCBETUTEIIBHBIC
npuOOpbI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (MPUMEPBI), ANEKTPUUECKUE
NPEeIOXPAHUTEIH, HIEKTPOMATHUT, AIEKTPOJBUrATENb OCTOSHHOTO TOKA),
UCTOJb3Ysl 3HAHUA O CBOWCTBaxX (PM3MUYECKUX SIBIEHUI M HEOOXOIUMBbIe
(u3znUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOoOpsl O CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIaTellb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUECKUX
LENEN C MOCIEA0BATEIbHBIM U NApPaJUICIIbHBIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB AJIEKTPUUECKUX IIeTei;



OPUBOJIUTH  NpUMEphl  (HAXOAUTh  MHGMOpPMAIMIO O  TPUMEPaAX)
NPaKTHYECKOTO HMCIOJIb30BaHUS (DU3MUECKUX 3HAHUW B TMOBCEIHEBHOU
XKU3HU 11 oOecrieueHrs 0€30MacHOCTH MpU OOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHsSI 3J0POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEAEHUS B OKPYKAIOIIEN CPEAE;

OCYIIECTBIISITh TMOMCK UHPOpMauu (HU3MYECKOTO COJEp)KaHUsA B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHWUW M IIYTEM CpPaBHEHHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOpPMALMIO, KOTOpas
SIBIIIETCS MPOTHUBOPEUUBOM WIIM MOXKET OBITh HEJOCTOBEPHO;
UCTOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3UYECKOro COJEpXkaHUsS, CIPABOYHbIE MaTepuallbl,
pecypcsbl cetu IHTEpHET, BIaAeTh NPUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M KpaTKuE YCTHBbIE COOOLICHUS,
0000mass wHOpMAIUI0O U3 HECKOIBKUX WCTOYHUKOB (HHU3UIECKOTO
colepKaHUsl, B TOM 4HCI€ NyOJWYHO TMPEACTABIATh PE3YJIbTAThl
IIPOCKTHOM WJIM UCCIEA0BATENBCKOW NEATEIBHOCTH, IMPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUWHBIMA ammapat Kypca (U3HKH,
CONPOBOKJIATh BBICTYIUIEHUE NPE3CHTALUEN;

IPU BBINOJHEHUM YYEOHBIX MNPOEKTOB M MCCIEIOBAHUN (DUINUECKUX
MPOLIECCOB pacTpeNesTh OOsS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33J]a4aMU, CJIEAUTH 34 BBIIIOJIHEHUEM IUIaHA IEUCTBUMN U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLICHMBaTh COOCTBEHHBIA BKJIaJ B
NEATENbHOCTD TPYIIBI, BBICTPAaUBAaTh KOMMYHHKAaTHBHOE B3aUMOJEHCTBHE,
IPOSBIISASI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xonIy 00ydeHus B 9 Kjacce mpeaMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHUCTeMa OTCYETa, MaTepualibHas TOUKa,
TPAeKTOPHs, OTHOCUTEIHHOCTh MEXaHWYECKOTO ABUXKEHUS, JedopMarius
(ympyrasi, IMjiacTH4ecKas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPYy3KH, LIEHTP TKECTH, aOCOIIOTHO TBEPAOE TElO,
IIEHTP TSDKECTH TBEPJOTO Tela, pABHOBECHE, MEXAaHWYECKHUE KOJeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U yIbTPa3ByK, JJIEKTPOMArHUTHBIE BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M TAIbHO30PKOCTD,
CHEKTPhI UCITYCKAaHUS U TOIJIONIEHUs, anb(da, 6era- U ramMmma-u3nydeHus,
W30TOIIbI, SiZIepHasl SHEPTeTUKA;

paznuyath sIBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
NaJICHUE TEJ, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJECHCTBUE



TEJl, pEaKTUBHOE JBH)XECHHE, KOojeOaTelnbHOe JBMKEHHE (3aTyXarollue U
BBIHYK/ICHHbIC KOJI€OaHMs), PE30HAHC, BOJHOBOE IBMKECHHE, OTPaXKCHHE
3BYyKa, MPSMOJIWHEHHOE PacHpOCTpPaHEHUE, OTPAKCHHE H MPETOMIICHHUE
CBETa, NOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3Nio’KeHHe OeIoro CBeTa B
CIeKTp U CJIOXKEHHE CIHEeKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3Ty4YEHHS) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB,
JIEMOHCTPHUPYIOIIUX JTaHHOE (PU3uUecKoe SBICHHE,

pacro3HaBaTh MPOSBIEHHE M3YYCHHBIX (U3UYECKUX  SBICHUHA B
OKpyKarolieM Mupe (B TOM uwucie (U3NYECKHe SIBJICHHS B TPUPOIE:
NPUINBBL U OTIUBBIL, IBIKEHUE TuIaHeT COTHEYHON CUCTEMBI, PEAKTUBHOE
JIBMKCHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, I[BETa TeT,
ONITUYECKUE SIBJIICHUS B TMPHUPOJE, OMOJIOrHYEcKoe NeHCTBHE BUAUMOTO,
yIABTPaQHUOIETOBOIO U PEHTICHOBCKOI'O M3JIY4YEHHH, €CTECTBEHHBI
palvOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4Hd, PaIMOAKTUBHOE H3IyYCHHE
OPUPOIHBIX MHHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX M3IyYCHUHA Ha
OpraHu3M 4YelloBeKa), MPU ITOM IEPEBOJAUTH NPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBLICTATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBIICHU;

OIHCHIBaTh M3yYEHHBIC CBOMCTBA Tel U (PU3NUECKUE SBICHHS, UCIIOIb3Ys
¢u3nyeckue BEIUYMHBI (CpEIHSs U MTHOBEHHAs CKOPOCTh Tejla IMpHu
HEPaBHOMEPHOM [IBUKEHUH, YCKOpPEHHE, MepeMElIeHHue, IMyThb, YrioBas
CKOpOCTh, CHJIa TPEHHA, CUJa YNPYrOoCTH, CUJIA TSDKECTH, YCKOPEHHE
CBOOOMHOTO TMAJCHHs, BEC Tela, HWMITYJbC Tela, WMITYJIbC CHIIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, MOTEHIMAIbHAS DHEPrusl Tena,
HOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLUAIbHASI SHEPTUs CXKATOU
OpYXUHBI, KUHETHYeCKas HHEprusi, IOoJHAas MEeXaHW4YecKas DSHEpTHs,
MIEPUO/ M YacTOTa KoieOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNlb MPEIOMIICHUS CPEebl), TIPH ONKUCAHUU
OPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOIb3YEMbIX BEJIUYHH,
0003HaUYCHHUA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIHYMHY C APYTUMU BEIUYMHAMH,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIHYNH;
XapaKTepu30BaTh CBOICTBa Tel, (U3WUECKHE SBJICHUS U MPOILECCHI,
UCTIOJB3Ysl 3aKOH COXPAHEHUS SHEPrHH, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHLUIT CYNEPHO3UIMH CHJI, MPUHIUI OTHOCHUTEeNbHOCTH [amwues,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS UMIIYJIbCA, 3aKOHBI OTPAXEHUS U
IPETOMIICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MACCOBOT'O YHCEN



OpU SACPHBIX PEaKUMsIX, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OOBSCHATh (PU3UYECKUE TPOILECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IaroB ¢ Omopo Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBIICHHM,
du3nYecKux 3aKOHOB WIIM 3aKOHOMEPHOCTEI;

pemiatb pacyéTHble 3adaud (OMMparoIIMecss Ha CHUCTeMy U3 2-3
YPaBHEHUI), UCTIONbB3Yys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLINE (PUBNUECKUE
BEIIMUMHBI: HA OCHOBE aHalM3a YCJIOBUS 33Jaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WIM W30BITOYHBIC JAaHHBIE, BHIOMPATh
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE AJISl PEUICHUs], TPOBOIUTH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAa4YeHUs (pu3nyeckoun
BEJIMYMHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUINTh MNP MOMOIIH
(U3HYECKUX METOAOB, MCIOJIb3Yys ONUCAHUE HCCIENOBAHUS, BBIIEIAThH
IOpOBEPSIEMOE  TPEAIOIO0KEHUE, OLICHUBATh IIPABWIBHOCTh  IOPSJKA
NPOBEICHUST  HUCCIEAOBaHUSA, [JelaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUHN U OIIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUA WM
bu3nueckux CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpPaHEHHUsl HSHEPruH, 3aBUCUMOCTb IEpHoAa KOJEeOaHWHM MpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MAJIbIX KOJIeOaHUM, MpsIMOJIMHENHOE PAacTIpOCTPAHEHUE CBETA,
pazyiokeHre Oenoro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300PAKEHHS B
IUIOCKOM 3€pKajle U CBOICTB H300pa)K€HHWs IMpeaMeTa B COOMparolleil
JUH3e, HaOJII0JEHHE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB H3ITy4EHUs):
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY M3 HW30BITOYHOTO Habopa
o0OpyJdoBaHusl, ONKMCHIBATH XOJ  ONbITA W  €ro  pe3yjbTaThl,
(opMyIupOBaTh BBIBOJIBI,

IPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUM, OMpEIeIIsis
cCpeqHee 3HAYCHHE W3MEpSIeMON BeTHMYUHBI ((POKYCHOE pacCTOSTHHE
coOuparomieid JIMH3bl), OOOCHOBBIBaTH BBIOOp croco0a H3MEpPEeHUs
(M3MepuUTenbHOro Mpudopa);

IPOBOJUTh MCCJIENOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEIMYHUH C
UCTIOJIh30BAaHUEM TPSMBIX HW3MEpPEHHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpY PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HaudaJbHOM CKOPOCTH, NEpHoaa
KoJIEOaHUII MaTeMaTHYECKOI'0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUs CBeTa OT yIJia MaJEHUs U yIiia NpeJoMJIEHUs OT yria



najeHus): IUJIAHUPOBATh HCCIEAOBAHUE, CaMOCTOSITEIBHO COoOupaTh
YCTaHOBKY, (DHKCHpOBaTh pe3yJbTaThl TOITYYECHHOW 3aBUCUMOCTH
GbU3UYECKNX BETUYUH B BHUAE TAaOIUIl U TpaduKoB, AelaTh BBIBOJBI IO
pe3yibTaTaM UCCIEI0BaHNUS;

NPOBOJUTh KOCBEHHbIC HW3MEPEHUS (U3MYECKUX BEIHYUH (CpEemaHss
CKOpPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBU)KEHUH,
YCKOPEHHE CBOOOJHOIO MaJE€HHs, KECTKOCTh MPYKHHBI, KO3(PPULIHEHT
TPEHUS CKOJBKCHHSA, MEXaHWueckas padoTa W MOIIHOCTh, 4YacToTa M
nepuoJ; KoieOaHWM MaTeMaTH4YecKoro ¢ MPYKUHHOTO MasiTHUKOB,
ONTUYECKAasl CWIa COOUpAIONIeH  JIMH3BI, PAJUOAKTUBHBIN  (OH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATDh U3MEPEHUS, CIEAYS MPEIIOKEHHON WHCTPYKIIUH, BBIYUCIIATH
3HAUYEHHE BEJIMUMHBI U aHAJTU3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C YUETOM
3aJaHHOU MOTPEIIHOCTU U3MEPEHHU;

CO0JIOIaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKKM M3YUYEHHBIX (UINYECKUX MOJENEH:
MaTepHalibHasi TOYKa, a0CONIOTHO TBEPJAOE TEI0, TOUYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJIeJh aToMa, HYKJIOHHAas
MOJIETb aTOMHOTO SPa;

XapaKTepHU30BaTh TPHHIMUIBI JEHCTBUS M3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX OmNHCaHus (B TOM YHCIE:
CIIUJOMETP, NAaTYUKHU TIOJNIOKCHHS, PACCTOSIHUS M YCKOPEHHMs, paKera,
IXONIOT, OYKH, Mepuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, Kamepa Buibcona), HCHoOmb3ys 3HAHHUS O
CBOMCTBax (U3MYECKHX SBJIEHUA U HeoOxoaumble (GU3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YUYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUECKHX IMPOIIECCOB
Opy pelIeHUH Y4eOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMbI A
HOCTPOEHUS N300pakKeHUI B IIIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOIUTH  TpUMEphl  (HAXOAUTh  WMHMOpPMAIMI0O O  TPUMEPaXx)
MPAKTUYECKOTO HCIIONb30BaHUS (U3MYECKUX 3HAHWHA B ITOBCEIHEBHOMN
KU3HM U1l obecriedeHrs 0€30MacHOCTH MPU 0OpallleHUuu ¢ nMpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHsSI 3J0POBbS M COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY’KaIOIIEH Cpee;

OCYIIECTBIISITh TOWCK UWHGOpManuu (U3MUECKOTO COJAEp)KaHUA B
HuTepHere, caMOCTOSATENbHO (OPMYIUPYS MOUCKOBBIN 3alpOC, HAXOAUTh



MyTH OMpPENeNIeHUs JTOCTOBEPHOCTH MOJIYYCHHOW MH(POpPMALIMU HA OCHOBE
UMEIOIIUXCSl 3HAHUH U TOTIOJTHUTEITBHBIX NCTOYHHUKOB;

WCIIOJIb30BAaTh MPHU BBITTOJHCHUHN YYCOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEpaTypy (U3NYECKOTO COJEpXKaHHUsS, CIPABOYHBIC MaTEpHUaIIbI,
pecypcbl cetu MHTEpHET, BiageTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HH(POPMAIIUU U3 OJTHOM 3HAKOBOMW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE
uHpOpMAITUM W3 HECKOIBKUX HCTOYHHKOB (PU3NYECKOTO COJEp KaHMS,
MyOJIMYHO TPECTABISATh PE3yIbTaThl MPOSKTHON WIIM HCCIIEI0BATEIbCKOM
NEeSTeNbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BAaTh  HM3yUYCHHBIN
MOHITUHHBIA ammapaT W3ydaeMoro pasnena (U3NKA U COMPOBOXKIATH
BBICTYIUICHUE TIpe3CHTaluell ¢ y4€ToM OCOOCHHOCTEW ayIuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUME

7 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Kontpoabsubie | IlpakTuueckue
n/n NMPorpaMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. ®u3nka u e€ posib B NO3HAHUH OKPY’KAIOIIEro MUPa
bubmnoreka [IOK
11 o - 2
MSHKa © Hayka o fipupone https://m.edsoo.ru/7f416194
12 DOU3NYECKUC BETUIHHBI 2 1 bubmorexa TIOK
https://m.edsoo.ru/7f416194
bubnnoreka IIOK
13 EcrecTBeHHOHA i METOJT TIO3HA 2 1
TECTRCHHOHAYTHBIN METOA HOSHAHI https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHaYa/ibHbIE CBEIEHUS O CTPOCHHH BellleCTBA
bubnnoreka IIOK
2.1 C 1
TPOCHHE BEHIECTBA https://m.edsoo.ru/7f416194
29 JIBr>xeHME 1 B3aMMOJCHCTBUE YaCTHII 5 1 bu6mmorexa [IOK
' BEIIeCTBA https://m.edsoo.ru/7f416194
butmmoreka [IOK
2.3 A 2
TPETATHAIE COCTORHIA BEtliecTna https://m.edsoo.ru/7f416194
Hroro no pazneny )
Paznen 3. /IBuskeHue U B3auMoaelcTBHE Tel
3.1 MexaHH4eCKOE IBIKEHIE 3 bubnnorexa LHOK
https://m.edsoo.ru/7f416194
3.2 WNuepnusi, macca, INIOTHOCTH 4 1 bubmnoreka [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

bubnuoreka [IOK

. .B 14 2
33 (una. Bunt oun https://m.edsoo0.ru/7f416194
Hroro mo pazneny 21
Pa3nen 4. /laBiieHue TBEpPABIX TeJl, :KUAKOCTEH U ra30B
41 Hasnenue. [lepenaua naBneHus TBEPAbIMU 3 bubnuoreka [IOK
' TeJIaMH, JKUIKOCTSIMH U Ta3aMH https://m.edso00.ru/7f416194
butmmoreka [IOK
42 JlaBIIeHHE KIIKOCTH > https://m.edso0.ru/7f416194
bubnuoreka [IOK
4, A
3 TMOC(hepHOE fiaBeHHe 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTH U ra3a Ha OTPyKEHHOE 7 3 bubnmoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTH. DHEPrust
bu6numoreka [IOK
>1 Pabora u momtocTs 3 . https://m.edsoo.ru/7f416194
bubnunoreka [JOK
52 HlpocTte MeXaHH3MbI > 1 https://m.edso0.ru/7f416194
5.3 MexaHudeckasi SHEpTrus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIJMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KounyecTBo 4acoB JIEeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrposububie | Ilpakrnyeckue (1 epp )
NMPorpaMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. TemsioBble ABJICHUSA
. but6mmoreka [IOK
11 C 7
TPOCHHE 1 CBOMCTRA BelllecTha https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
1.2 T 21 1 5
CILIOBLIC HIPOTeceht https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 28
Pa3nen 2. DiiekTpudecKkue U MATHUTHBIE SIBJICHUSI
21 DIeKTpUYECKUE 3apsA/ibl. 3apsyKEHHbIE Tea 7 1 bu6nnorexa [LIOK
' W MX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmoreka [JOK
2.2 [ToCTOSTHHBIN IEKTPUICCKUHN TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBICHUS 6 1 15 bubmorexa OK
https://m.edsoo.ru/7f4181ce
bu6nunoreka [JOK
24 C) 4
HORTPOMATHHTHAL MRy KInH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 145



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

KounyecTBo 4acoB JIEeKTPOHHbIE
HauMeHoBaHHe pa3iesioB H TeEM nudpoBbie
Ne i/ P Konrposububie | Ilpakrnyeckue (1 epp )
NMPorpaMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. Mexanuuyeckue siBJIeHUSA
11 MexaHH4eCKOE ABIKEHHUE U CIIOCOOBI €TI0 10 1 bu6nmuoreka [IOK
' ONHUCAHUA https://m.edso0.ru/7f41a4a6
bubmuorexa [IOK
12 B i 20 1 3
SAIMOACHCTBHE TE https://m.edsoo.ru/7f41a4a6
bu6 OK
13 3aKOHBI COXpaHEHUS 10 3 nomorexa I
https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nea 2. Mexann4eckue K0J1€0aHUA M BOJTHBI
2.1 MexaHu4eckue KojacoaHus 7 3 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
2.2 MexaHUYeCcKHUe BO .3 8 1 3
XAHITICCIHE BOIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE 1M0JIe H DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bu6nnorexa [LIOK
' 3IIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe SABJIEHHUS
4.1 3aKOHbI pacCIPOCTPAHEHHUS CBETA 6 2 bubnnorexa LIOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Bbu6nuoreka [JOK
4.2 J
WH3bI U ONITUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Pasnosxenune 6emoro cBeta B CIIEKTp 3 2 brbmorexa OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nea 5. KBantoBbie siBjIeHUSA
51 Hcnyckanue 1 MOTIIONICHUE CBETa aTOMOM 4 1 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
2 1
> CTpoeHHe aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
>3 FlnepHsie peakiiii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nen 6. [ToBTOpUTE/ILHO-00001aI0 NI MOYJ/Ib
6.1 [ToBTOpeHHE 1 0600IICHUE COACPIKAHUS 9 9 bubnmorexa [IOK
' Kypca ¢usuku 3a 7-9 Kinacce https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBOo 4acos

Bcero

KonTpoabnsbie
padoThI

IIpakTHYyeckue
padoThI

Jlara
HU3y4eHUs

JIeKTPOHHbIE
uudposbie
o0pa3oBartejibHbIE

pecypchl

®usuka — HayKa O PUPOJIE.
SIBnenus npuponasl. Puznueckue
SIBJICHUS

MexaHu4ecKue, TeTII0OBhIe,
AIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIECHUS

dusnueckue BeITUYUHbI U UX
U3MepeHue

Ypoxk-uccnenoanue "N3mepenue
TEMIIepaTyphl IPU TOMOIIN
YKUJKOCTHOTO TEPMOMETPA U AaTUHUKa
TeMrneparypbl"”

Kaxk ¢usuka u gpyrue ecrecTBeHHbIC
HayKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAY4YHBIN METO
no3Hanus. Onucanue pu3ndecKnx
SIBJIEHUU C IIOMOIIBIO MOJIEJIEH

bu6nmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3bI: JaJIbHOCTH nojéra Hrapuka,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJtbliie, 9YeM 0oJIbIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

bubnmoreka [IOK

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE httos://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBM>KeHHEe YacTHIT BEIIeCTBa bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbIThl O
9 HaOJTI0JICHUIO TETNIOBOTO PACIITUPECHUS
razoBy»
10 ArperaTHbpie COCTOSIHHSI BEIIECTBA
B3aumocBs3b MEXY CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHBIX
1 COCTOSIHUSIX M UX bubnmoreka [IOK
ATOMHOMOJIEKYJIAPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUI
BOBI
MexaHn4ecKoe JBUKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubniorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBI>KCHHE
bu6nunorexa [IOK
13 Cropocts. EXHHHLEL cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHM IBHKEHUS Bubmorexa TIOK
https://m.edsoo.ru/ff0a0ae4
Huepnys. 3aK0H HHEPIIMH.
15 B3aI/II)1\L/110)16171CTBHe TeJ'IpIIjaK MpUYHHA bubmorexa TIOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIl
16 IInotHoCTh BemiecTBa. Pacuet Macchl bubnuorexa [IOK
1 o0beMa TeJia 1o ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHnas pabota «Onpenenenue



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

IIJIOTHOCTHU TBEPAOTO TEJIA»

Pemenue 3amad mo reme "I LU10THOCTE

bubnmoreka [IOK

18 BemiecTna" https://m.edsoo.ru/ff0al23c
Cuta Kak XapakTepUCTHKA
19 B3aumoeicTeus tea. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopnast padota «3yuenue
20 3aBUCUMOCTH PACTSIKECHUS
(medopmariuu) Ipy>KMHBI OT
MIPHIIOKEHHOMN CHITBI
21 SBnenue Tarorenus. Cuiia TSHKECTH
22| waseoiern Bosaern Pomonc Bubmonera LIOK
https://m.edsoo.ru/ff0al778
3amay no teme "Cuna tsoxectu"”
23 Cuia TSKeCTH Ha JPYTruX IJIaHeTax. bubnmnoreka [IOK
DuU3NYECKUE XapAKTEPUCTUKH IIJIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa [IOK
24 Hsmepettite ciut. Jlntamometp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmmorexa [OK
https://m.edsoo.ru/ff0al778
CrnoxxeHue ABYX CUJI, HAPABIICHHBIX
26 10 OJTHOM niﬂi’/lxoﬁ. ’ bubmorexa [OK
. https://m.edsoo.ru/ff0ala70
PaBHOzeiicTBYIOIIAs CHT
97 Pemenue 3anau no reme
"PaBHOnelicTBYIOMIAsK CUT"
28 TpeHue CKOJIbKEHUSI U TPEHHE MTOKOS. bubnuorexa [IOK
TpeHue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHnast pabota «/3ydeHnue 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

3aBHCUMOCTH CHJIBI TPEHUS
CKOJIBXKEHUS OT CUJIbI JaBJICHUS U
XapakTepa CONpPUKACAIOLIUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenune 3amay Ha OIIPCACIICHUC

30 PaBHOAECHCTBYIONIEH CUJIIBI
Penrenue 3aga4d mo remam: «Bec

31 Tena», «I'papuyeckoe n3obpaxeHue Bubmmoreka LIOK
cuny, «Cunbly, «PaBHOIEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHID»

KoHTponbHas paboTa 1mo Temam:
«MexaHn4YecKoe IBIKeHueY, «Macca,

32 IIJIOTHOCTBY, «Bec Temay,
«I'paduueckoe n3o00pakeHue CU,
«Cunb»

33 Hasnenne. CriocoObl yMEHBIICHUS U bub6mmoreka LIOK
YBEJIMUEHHUSI JaBIICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTh

34 JIaBJICHHUA ra3a oT 00bEMa, bubmmorexa [IOK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua maBiieHHS TBEPILIMHU
35 TeJ‘Ell\i[I/I )KIfI[KOCTSIMI/I u lI")i%aMI/I. 3akoH brbsmorexa LOK
’ https://m.edsoo.ru/ff0a25b0
Ilackans

36 JlaBiieHue B )KHUJIKOCTH U Ta3e, bu6nunorexa [IOK
BBI3BAHHOE JCHCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenwne 3amau mo teme «JlaBnenue B bu6nmorexa [IOK
JKHIKOCTH U rase. 3akoH llackamsay» https://m.edsoo.ru/ff0a2826

38 CooOmraroniecst Cocy bl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970

bubnunorexa [IOK

39 I'mapaBnuueckuii mpecc
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiHeBoi
SKUIKOCTHBIM HAacoc
Atmocdepa 3emmu. [Tpudannel
CYIIIECTBOBAHUS BO3 HOM
T A bubmmoreka [IOK
41 0007109KH 3eMJTi. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO IaBJICHUS OT BBICOTHI
HaJ YpOBHEM MOPsI
bubmmoreka [IOK
42 Bec Bo3nmyxa. ATMocdepHOE TaBIICHHE
Ayx Pep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMocepHOTro TaBICHUS. bub6nnoreka LIOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJICHHSI OT BBICOTHI HAJl yPOBHEM Bubmmorexa TIOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepouns. AtmochepHoe bubnuoreka LIOK
JIABJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemienue 3asa4 1o reme
"AtMmocdepHoe naBienue"
€MCTBUE )KUJKOCTH U ra3a Ha
47 for eHHoeﬂB HHX TEJO bubmmorexa [IOK
pyx ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnas pabota «OmpeneneHue
48 BBITAJIKUBAIOIIECH CUJIBI, bubmuoreka [IOK

HeﬁCTByIOHleﬁ Ha TCJIO, IMOTPYKCHHOC
B XXUAKOCTBH»

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

JlaboparopHnas padoTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
Tella B BOJIE OT 00bEMA MOTPY)KEHHOM
B JKUJIKOCTb YaCTH TeJIa»

bub6moreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

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

51

JlaGopaTopHnast pabota
"KoHCTpynpoBaHuE apeomMeTpa Win
KOHCTPYHPOBAHHE JIOAKH U
orpeneseHue e€ rpy30noabEMHOCTH"

52

Penrenue 3agay mo remaM: «IlimaBanue
cynoB. Bo3nyxomiaBanuey,
«/laBiIeHHE TBEPABIX TEII, KUIAKOCTEN
Y Ta30B»

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannyeckas pabota

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

54

MomuocTh. EquHuIIEI MOIITHOCTH

bub6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noabEme 1o ectHuie"

56

[IpocTeie MexaHu3Mbl. Ppruar.
PaBHOBecue cuit Ha ppryare

57

KoHTponbHas pabora mmo Teme
«/laBieHue TBEpABIX TEII, KUAKOCTEH
u razoBy» / Bcepoccuiickas
npoBepoyHas paboTa

58

PesepBHbIii ypok. Pabora ¢ TekcTamu
1o TeMe «JlaBiieHue TBEPbIX TEII,

bubnunorexa [IOK
https://m.edsoo.ru/ff0a4ffe



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

XKHUIIKOCTE u ra3oB» / Bcepoccuiickas
poBepovHas pabora

59

Pbruaru B TexHuKe, ObITY U IPUPOJIE.
JlaGopaTopHnast pabota
«HccnenoBanue yCciIOBH paBHOBECHS
pbIYara

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemmenue 3amad no reMe «Y clI0BUS
paBHOBCCI/IH pblqara»

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

61

Koad dunment nonesHoro neicTust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KIIJI HakmoHHOM
TUTOCKOCTHY

0.5

62

Pemtenne 3amay mo teme "Pabora,
MotmHocTh, KIT/{"

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

63

MexaHunueckas SHeprHsl.
Kunernueckas u noteHIManbHas
SHeprus

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

64

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

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

65

YPOK-3KCIIEpUMEHT 110 TEME
"JKCcrepUMEHTAJIBHOE ONIPEAEIICHUE
WU3MEHEHUs] KHHETUYECKOU U
NOTEHIMAIbHON SHEPrUuM MU
CKaThIBaHUHM TeJa 110 HAKIOHHOU
IUIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCT. DHEPTUD»

67

Pesepsubrit ypok. Pabota ¢ Tekctamu

bub6moreka [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 "Mexannueckoe ABIkeHue"

https://m.edsoo.ru/ff0adee6

Pesepsusliit ypok. PaboTta ¢ Tekctamu

68 o teMe "PaGora. MOIIHOCTE. 1
Oueprus"
OBILIEE KOJIMYECTBO YHACOBIIO 68 12

[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

Koun4vecTBo yacoB DJIEeKTPOHHbIE
Ne [ara uudposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue p
n/n Bcero H3y4YeHHus1 | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-
1 KHHETHYECKON TCOPHH U UX OZII)H?HHG 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
TIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJ 1
3 Mogenu TBEpIOTO, JKUIAKOTO U 1 bubmnoreka LIOK
ra3000pa3HOr0 COCTOSIHUIM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 KHUJIKOTO M Ta3000pa3HOT0 COCTOSIHUN 1
BEII[ECTBA HA OCHOBE MOJIOKESHHIA
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bubnuoreka [IOK
5 Kpucrannuueckue u amop¢Hsble Tena 1 .
https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KaMWUIIPHOCTD. 1 bubnuorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnnoreka IIOK
7 TemnnoBoe pacHIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIIOBOT'O JIBHIKCHHSI 1
YaCTHUII
9 Buytpennss sneprust. Criocoobt 1 bubmumoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bunpl Teronepenaun 1 bu6nmoreka [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

VYpoxk-konpepenuus "l[IpakTuyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubmnoreka LIOK

1 BEIIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"”

12 KonuuecTBo TerioTel. Y nenbHas bubnuoreka [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OalaHca. bubnmnoreka [IOK
TennooOMeH u TEeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHasi paboTa

14 "UccnenoBaHue SBICHUS bubmnoreka [IOK
TEII000MEHa P CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuerd BOAbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXO0MMOTO /I HarpEeBaHUS TeJla
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUH

16 JIaGopatopHas padota "Omnpenenenue bubmunoreka [IOK
yZI€JIbHOM TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBa. Y AejbHasl TeIioTa bubnuorexa [IOK
CrOpaHus https.//m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHHE

18 KPUCTAITTUYECKIX IT)SH. VY nenvHas bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEeII0Ta TUIaBJICHUS

19 JlabopaTtopHasi padota "Onpenenenue bubmmoreka [IOK
yIEJIbHOM TEIUIOTHI IJIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHKe ¥ KOHACHCAIIHS. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenapHas temiora butmmoreka [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

napooOpazoBaHus M KOHCHCAITUH.
3aBUCUMOCTB TEMITEPATYPHI KHITCHUS
OT aTMOC(HEPHOTO JTABICHUS

https://m.edsoo.ru/ff0a786c¢c

22

J)KHOCTB BO3TyXa. TOpHAas
BrnaxnocTs Bo3nyxa. JlaboparopHa
pabora "OnpenencHue
OTHOCUTEILHOM BJIaXKHOCTH BO3yXa"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aay Ha onpeiesnieHne
BJIAJKHOCTH BO3]lyXa

24

[TpuHIUIIBEI paOOTHI TETUIOBBIX
neurareneil. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUs

25

KITJ[ TermoBoro aBuraTens.
TemuioBbie NBUTATENN U 3AIIUTA
OKpY>Karole cpeabl

bubnnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs U MPEeBpallleHus
SHEPIHH B TETIOBBIX MPOIECCax

27

[TonroroBka K KOHTPOJIBHOU padboTe
1o TeMme "TennoBbie ABICHUS.
M3MeHeHue arperaTHbIX COCTOSIHUI
BemecTna"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas paborta 1o Teme
"TerioBrle aBicHuA. U3MeHeHue
arperaTHbIX COCTOSIHUM BelecTna"

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

29

Dnektpusanus ten. JIBa pona
ANEKTPUUIECKUX 3apsI0B

30

VYpok-uccnenoBanue "IieKkTpusanys
TeJl UHAYKIWEH U pH
COMPUKOCHOBEHUU"



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

BzaumonerictBue 3apPsAKCHHBIX TCJIL.

bu6mmoreka [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moJe.

32 HanpsixkeHHOCTD 371€KTpUYECKOT0 bu6nmoreka LIOK
nons. [IpuHuun cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TIOTeH
Hocurenu snekrpudeckux 3aps10B.

33 DnemeHTapHsblii 3apsin. CTpoeHue
aToma

34 [IpoBOHUKYN U TUATEKTPUKU. 3aKOH bubmnoreka LIOK
COXpaHEHHUs HIEKTPUIECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3aga4 Ha IpUMEHEHNE bubmmoreka LIOK
CBOMCTB 3JIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIIOBUS €0

36 cymecTBoBaHus. VICTOUHUKHN bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JlefcTBUSI 37IEKTPUUYECKOT O TOKA brbmmorexa HOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiicTBue

38 AIIEKTPUYECKOTO MOJISl Ha TPOBOAHUKU 1
U JUAJIEKTPUKA"

39 DJIEKTPUYECKUH TOK B METaJIax, bubmnoreka LIOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Ienb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHas pabota BuGmorexa LIOK

41 "N3mepeHue U peryJIMpOBaHNUE CHITBI 0.5

Toka"

https://m.edsoo.ru/ff0a8bd6



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

DNeKTpUUeCcKOoe HApsHIKEHHE.
BoasT™metp. JTabopaTopHas padota

bubnnoreka IIOK

42 "M3MepeHre U PETyIUPOBaHHE 05 https://m.edsoo.ru/ff0a9e14
HanpskeHus"

43 CornpoTuBiieHre NPOBOAHUKA. bubmuoreka [IOK
VY nenpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUIECKOTO COMPOTHUBIICHUS 1 bubmmoreka [JOK
MPOBOJHHUKA OT €0 JJTUHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeUEHUsI U MaTepuana”
3aBUCUMOCTD CHIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1l ygacTka bubamorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JIaGopatopHas pabota
"UccnenoBaHue 3aBUCUMOCTH CHIEI

46 TOKa, UYIIETO Yepe3 pe3ucTop, OT 1 bubmorexa LOK

https://m.edsoo.ru/ff0aa04e

COTPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucTtope”

47 [locnenoBarenbHOE U apajliebHOE
COEIMHEHUS TIPOBOIHUKOB
JIaGopatopnas pabora "IIpoBepka

48 MpaBuia CJIOKEHUS HAMPSHKEHUN MpU 1 bubnuoreka [IOK
MOCJIEIOBATEIbHOM COEIUHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pesuctopos"
JlabopaTtopHas padoTta "[IpoBepka

49 IIpaBUjIa JJIsl CUIIbI TOKA IIpU 1 bubnunoreka LIOK

napajieIbHOM COeAMHEHUN
pe3uctopos"

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 3a1ay Ha npuMeHeHUE

bubmnoreka [IOK

50 3akoHa OMa U1t pasIndHOro
AU P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS POBOHUKOB
51 PaboTa 1 MOIITHOCTB SJIEKTPUUECKOTO bubnmnoreka [IOK
ToKa. 3akoH J[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JIabopatopHas padora "OmnpenencHue
52 a60”II“JI>I u I1:/10 I—lI)OCTI/I JJIEK pI/I‘—ICCKOFO bubmotexa [IOK
P " H P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKUE LEHH U TOTPEOUTEIN
53 DIIEK pnqecxoﬁ DHEPIUH B (I;BIT buGmorexa TIOK
P P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanue
54 ITocTostTHHBIE MATHUTEL, KX
B3aUMO/IEIICTBUE
55 VYpok-uccnenosanue "N3yuenue bubnnoreka IIOK
MOJIE€H ITOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunTtHOoe none. MarHuTHOE 110JIe
56 3eMII U €T0 3HAUECHUE JUIS KU3HUA Ha bubnmorexa [OK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroToBKa K KOHTPOJIBHOU paboTe
1o TeMe "DIEeKTpUYECKHUE 3apsIIbL.
57 3apsoKeHHbIE Tga U UX ’ bubnmorexa [OK
p . . https://m.edsoo.ru/ffO0abd2c
B3aumoeiicTeus. [1ocTOSHHBIN
AJIEKTPUYECKUM TOK"
KonTponbHas paboTa no reme
"D IEeKTPUUECKUE 3apAbL.
P p bu6nunoreka [IOK
58 3apsKEHHBIE TEJla U UX

B3aumoaeiicTBusa. [locTosTHHBIN
anexTpudeckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

IIpoBepoYHas padboTa

59

PesepBHrlit ypok. Pabota ¢ Tekctamu
1o TeMe "[IocTOsHHBIN
anextpudeckuii Tok" / Beepoccuiickas
npoBepoyHas pabora

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

60

OnbiT Dpcrena. MarautHoe moJie
AJIEKTPUYECKOr0 TOKa MarauTHoe
I10JIC KaTYHIKI/I C TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[TpuMeHeHre JIeKTPOMArHUTOB B
texHuke. JlabopaTtopHas pabota
"N3y4yeHune neicTBUsI MArHUTHOTO
TIOJIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcronp3oBanue
HIIEKTPOJIBUTATENCH B TEXHHUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabora
"KoHcTpyupoBaHue u u3yueHue
pabOoThI AIEKTpOABUTATES "

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

63

OmnbiTel @apanes. 3aKoH
3JIEKTPOMATHUTHON MHTYKLIMH.
IIpaBuno Jlenua

64

OnektporeHeparop. CriocoObl
MOJTYYCHUS SJIEKTPUICCKON YHEPTUH.
DIIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUn

65

[ToaroToBKa K KOHTPOJIBHOU paboOTe
10 TeMe "DIJIEKTPUUECKHUE U



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

MATrHUTHBIE SIBICHUS"

Konrtponbnas padora no teme

66 "DNEeKTPUUECKHAE U MATHUTHBIE 1 Brbmuoreia [JOK
p" https://m.edsoo.ru/ff0acb14

SIBIICHUA

67 PezepBHblit ypok. PaboTa ¢ Tekctamu 1 bubnuoreka LIOK
o teMe "TeruioBelie IBICHUS" https://m.edsoo.ru/ff0accse

68 PeseprHblii ypok. PaboTa ¢ TekcTamu 1
o tTeMe "Maraurthaele aBiieHus"

BIIEE KOJIMHECTBO YACOB I1
OBII] O CTBOYACO O 68 145

[TPOI'PAMME



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

9 KJIACC

Koun4yecTBo yacoB JIEeKTPOHHbIE
[
Jlj/-n Tema ypoka Bcero Kontponbite | Hpakririeckie i[:;:eﬂl/lﬂ :)Igl?;l;zf;:fenbﬂme
padoThI padoThI pecypebi

1 MexaHuueckoe IBHKECHUE. 1
MarepuanbpHasi TOUYKa

5 Cuctema orcueta. OTHOCUTEIIFHOCTD 1 bu6mmoreka LIOK
MEXaHUYECKOT'O JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMOTHHEITHOE 1 bu6nmorexa [IOK
NBIDKEHIE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpsAMOIUHENHOE

4 nBxeHue. CpeiHssi © MTHOBEHHast 1
CKOpOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bu6nmoreka LIOK
JBIDKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEITHOTO

6 PaBHOYCKOPEHHOT'O IBU)KCHUSI. 1
I'padux ckopoctu
JlaboparopHnas pabora "OrmpeneneHue

7 YCKOPEHHUS TeJa npu 1 1 bu6nnorexa [IOK
PaBHOYCKOPEHHOM JBHIKEHHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM M1ockocTy"

8 CBobOonHoe magenue Tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bu6nmorexa [IOK

okpyxHocTu. [leproa u yacrota

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

oOpamenus. JInnelinas u yrionas

CKOpOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
11 Ilepsbiii 3akoH HeroToHa. Bextop bu6mmoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. bub6mmoreka [IOK
PaBHOpelicTBYIOIIAA cUta https://m.edsoo.ru/ff0ae72a
13 Tperuit 3axon HeroToHa. bu6mmoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aau Ha npuMeHeHue bubmmoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
but6mmoreka [IOK
15 C .3 r
118 YHPYTOCTH. SaKon & yia https://m.edsoo.ru/ff0aeca2
16 Pemmenue 3amau mo reme «Cuia
YIIPYTOCTH
17 JlaboparopHnas pabota «OrmpeeneHue bu6nnorexa [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka LIOK
18 C
A Tpettt https://m.edsoo.ru/ff0af738
19 Pemenue 3ama4d mo teme «Cuna bubmuotexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas padota "Onpenenenue bu6nmorexa [IOK
KOX(PUITUEHTA TPEHUS CKOJILKCHHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3amau mo reme ""3aKOHEBI
21 Hrerotona. Cuna ynpyroctu. Cuna bubmmorexa LOK
. YHPYTOCTH: https://m.edsoo.ru/ff0afb8e
TpEHUs
29 Cwuia TSDKECTH ¥ 3aKOH BCEMUPHOTO bu6nmorexka [IOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

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
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaJeHAS

VYpoxk-koHpepenuus "JBrxkeHue Ten

23 BOKPYT TPaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTukn"
Pemenne 3aau no reme "Cuna
24 bu6nmorexka [IOK
TSOKECTH U 3aKOH BCEMUPHOTO
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBas kocmMu4eckasi CKOpOCTb. bu6mmoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MatepuanbHOIl TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue ép Oro Tena C Bubmmorexa LIOK
BHOBECHE TB ro Ten
. . P https://m.edsoo.ru/ff0afe36
3aKpeTIEHHOM OChIO BpAIICHHUS.
MowmeHnT cuitbl. LleHTp TsaxecTn
PaBHOBecue MaTepraaIbHON TOUKH.
AOGCOoNIOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOTO TENA C
3aKpEIUIEHHON OCBIO BPALLICHHUS.
MowmeHT cuibl. LleHTp TsKECTH
Pemenne 3amad mo reme "MoOMEHT but6mmoreka [IOK
28 |
cuiibl. LlenTp TsxecTn https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe Mo
29 TeMe "MexaHn4YecKOe JBUKEHNE bubmiorexa OK
. | ' https://m.edsoo.ru/ff0b0408
BianmoneiicTBue Tei
Konrtponbnas pabora o teme
" bu6nmoreka LIOK
30 MexaHn4ecKoe JBHKEHNE.
N " https://m.edsoo.ru/ff0b06ec
BsanMmoneiicTeue Te
31 Nmnynbe Tena. Ummynbe cuibl. 3akoH bubnnorexa 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

COXpaHEHHUS UMITYJIbCa. YTIPYTOe U
HEYIPYroe B3anuMoO/ICHCTBHE

https://m.edsoo.ru/ff0b07fa

Pemenne 3aga4 mo teme "3akon

Bbubmmoreka [JOK

32 COXpaHEHMsI UMITyJibca https://m.edsoo.ru/ff0b096c
33 VYpok-koHbpepeHnnus "PeakTuBHOC
JIBI)KEHUE B MMPUPOJE U TEXHUKE"
bu6nnorexa [IOK
34 Mexanndeckasi paboTa 1 MOIITHOCTh https://m.e dsocf?lru p——
35 PaboTa cHiIbl TSYKECTH, CHUIIBI but6mmoreka [IOK
YIPYTOCTH U CHIIBI TPEHHS https://m.edsoo.ru/ff0bOdb8
JlaboparopHnas pabota «OmnpeneneHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUJKEHUU TeJa T10
TOPU30HTAILHOM TOBEPXHOCTH
37 CBs13b 3HEpPTrUU U paboTHI.
[loTenumanpHas SHEPrust
38 Kunernueckas aneprus. Teopema o bubnuorexa LIOK
KUHETUYECKON YHEPIUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKE
40 JlaboparopHnas pabota «3yueHue bubmuotexa [IOK
3aKOHA COXPAHEHUS SHEPT UM https://m.edsoo.ru/ff0b12fe
A1 KonebaTeaprHOE IBIKEHUE U €T0 but6mmoreka [LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoneGaHusl. bu6nnorexa [IOK
Brinyxnennsie kosie0anus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTuuecKuil U MPpYy>KUHHBIN

MassTHHUKU



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-uccienoBanue «3aBUCUMOCTb
nepuoja KolebaHuii OT KECTKOCTH
MPYXHUHBI K MacChl Fpy3a»

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

45

[IpeBpamienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

JlabopaTtopHast pabota «OnpeneneHue
YaCTOTHI U TIEPHOJIa KOJICOAHMIT
PYKHHHOTO MasiTHUKA)»

but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBUCHMOCTH Tepro/ia KoneOaHuit
rpy3a, HOABEIICHHOTO K HUTH, OT
MaccChl rpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Bonubl. CBOMCTBA
MEXaHU4EeCKHUX BOJIH. [Ipo1oabHbIE
MONEPEYHBIE BOJHBI

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypox-koHpepenius "MexaHnuecKne
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuyeckue BOJIHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHbepeHus "YapTpa3Byk U
uHPa3ByK B IpUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[lonroroBka Kk KOHTPOJIbHOM paboTe 1o

but6mmoreka [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.
MexaHunueckue koseOaHus 1 BOJIHbI"

https://m.edsoo.ru/ff0b25f0

KoHTponbHas paboTa mo Teme

55 "3aKoHbI COXpaHeHUs. MexaHuueckue
KOJIcOaHUs U BOJHBI"
56 DJIEKTPOMAarHuTHOE TIOJIE. bu6nmorexa [IOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJTH
Ypoxk-konpepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bu6nmorexa [IOK
Hcnonp30BaHKEe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBS3H"
VYpok-uccienosanue "M3yuenue
. bubmuorexa [IOK
59 CBOICTB DJIEKTPOMATrHUTHBIX BOJIH C
Y https://m.edsoo.ru/ffOb2c6c
MOMOIIBI0 MOOMIIBHOTO Tene(hoHa
Pemenue 3anau Ha onpeneneHue
60 YacTOTHI M ITTMHBI DJIEKTPOMArHUTHOM
BOJTHBI
DneKTpoMarHuTHasl IpUpoja CBETa.
61 CkopocTb cBeTa. BoHOBEIE CBOMCTBA bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
CBETa
HcTtounuku ceeta. [Ipsmonuneiinoe
6 P 3 bubmuorexa [IOK
aCIPOCTPAHEHUE CBETA. 3aTMECHHUS
pactipoctp https://m. eds00.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KE€HU CBETA. 3epKaJa.
63 PemeHHep3az[aq Ha I I/IMCHSHI/IC bubmmorexa [1OK
p https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKEHHUsI CBETa
64 [Ipenomienue cBera. 3aKoH bubmuotexa [IOK



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
https://m.edsoo.ru/ff0b38c4

MMpEJIOMJICHUS CBETA

https://m.edsoo.ru/ff0b3aea

Ilonnoe BHYTPCHHCC OTPAXKCHUC CBCTA.

65 Hcnonp30BaHuE MOJHOTO BHYTPEHHETO brbmorexa OK
yIP https://m.edsoo.ru/ff0b3c5¢
OTpPaKCHHS B ONTHYECKHUX CBETOBOIAX
JlaGopatopHas padota "HccnenoBanue
66 3aBHCHMOCTH YTJIa MPEITOMIICHHS
CBETOBOTIO JIy4a OT yIJia NaJICHHs Ha
rpa”uiie "Bo3ayx-cTekiao""
Ypoxk-koHpepenmus "VMcmonbp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
but6mmoreka [IOK
68 JIunzel. OnTUdecKas cuja JIMH3bI nomorexa I
https://m.edsoo.ru/ff0b3f2c
Bu6mmoreka [JOK
69 [TocTpoeHne n300paxeHUH B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Omnpeaenenue
70 ok EHOF§ aCSTOSIHI/ISI " OII)ITquCKOﬁ bubmmorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOUPAIOIIIEH JINH3BI
71 VYpok-koubepenius "Ontuyueckue bubmuotexa [IOK
JMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontuueckas cucteMa. 3peHue bubmorexa OK
P https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledekTo
3penus. Kak coxpanuts 3peHue”
Paznoxxenue 6enoro cBeTa B CIIeKTp.
74 OnbiTel HetoToHA. CliokeHne bubmuotexa [IOK

CIICKTPAJIbHBIX IBETOB. Z[I/ICHepCI/I}I
CBCTa

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas pabota "OnbITHI 11O
Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP H

but6mmoreka [IOK

75 BOCTIPUSATHIO [IBETA MPEIMETOB IIPH MX httos://m.edsoo.ru/Ff0c0e2a
Ha0JII0/IEHUH Yepe3 [[BETOBbIE
bunbTpeI"
Ypok-nipaktukym "BoaHoBbIE
76 CBOMCTBA CBETA: IUCIICPCHUS,
uHTephepeHIus u nudpaxms”
77 Omnbitel Pezepdopra v mianerapHas bu6nnorexa [IOK
MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v norionieHrue cBeTa
79 aTONi]OM. KBaHTHI. HHI;IleﬁanBIe Bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "HaOnronenue bu6nmorexa [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH ¥ €€ BUIIBI bubmmorexa [1OK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO sipa. Hykimonnast bu6nmorexa [IOK
MOJEITb https://m.edsoo.ru/ff0cl18ac
83 PannoakTuBHBIEC IPEBPALLICHHUS. bu6mmoreka [IOK
H3zotormsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agaq mo teme: bubmnorexa [JOK
"PagnoaKkTUBHbIE IPEBPALLICHUS " https://m.edsoo.ru/ffOclb4a
85 [epwon momypacnana
o VYpok-koHhepennus "PagnoakTHBHBIC BuGmorexa [JOK

U3ITy4eHUS B IPUPOJIE, METUITMHE,
TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
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87

Snepubie peakuuu. 3aKOHBI
COXpaHEeHHUS 3aPsIIOBOTO U MACCOBOTO
qucen

bubmnorexa [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBs3U aTOMHBIX siiep. CBsi3b
Macchl U SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3ana4 no teme "SAnepHeie
peakiun"

90

Peakuuu cunTe3a u eneHus saep.
Ncrounuku sneprun CoJiHIa U 3BE3]T

but6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepenuus "SAnepuas
sHepreTuka. JleificTBus
PaaAruOaKTUBHBIX HSHy‘ICHI/Iﬁ Ha )KUBBIC
OpraHu3msl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe Mo
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DJIEeKTPOMarHUTHBIC BOJIHBI.
KBanToBsie siBneHus"

bubmnorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KoHTposnbHas pabora 1o Teme
"DJIEKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBrIe saBaecHHS"

94

[ToBTOpEeHue, 0600IIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"B3aumonencreue Tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenwue, o600meHue. Pemenue
pacYeTHBIX H KAYeCTBCHHBIX 3a71a4 110
teme "TeroBeie mporecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0606meHue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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IMPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHON ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA30BAHUSA

7 KJIACC

Kon
NPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble npeIMeTHbIE Pe3yaIbTATHI OCBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

11

HCTIOJIb30BATh N3YUYCHHBIC ITOHATUA

1.2

pa3jindyaTth ABJICHHUA IO OIMMCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX NAHHOC (I)I/I3I/ILIGCKOG SABJICHHUC

1.3

pacno3HaBaTh IMPOSBICHUWE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaroIlleM MUpe, B TOM 4ucie (U3NYECKue SIBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJIUTH MPAKTHUUECKYIO 3a/1ayy B Y4EOHYIO, BBIAEIATDH

CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBICHUN

14

ONMCHIBATh HW3YyYEHHBIE CBOMCTBa Tel H (PUIUUECKUE SIBICHHA,
UCTIONB3Ysl (U3WYECKHE BEINUYMHBI, TIPU OINUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3UUECKUH CMBICT HCIONB3YEMbIX BEIHYUH, HX
0003HaueHMS ¥ €AMHUIBI (PU3MUECKUX BETUYMH, HAXOIUTH (OPMYJIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYI0O BEJIMYMHY C JIPYTUMHU
BCIIMUMHAMHU, CTPOMTh TpapuKH  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/IBI/I‘I€CKI/IX BCIIMYHUH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBIICHUS U IPOIIECCHI,
WCMOJIb3ysl HW3YYEHHBIE 3aKOHbI, IPU H3TOM JaBaThb CJIOBECHYIO
(GOopMyIIMPOBKY 3aKOHAa ¥ 3alKCHIBATh €ro  MaTeMaTHYECKOe

BBIPAKCHUE

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TEl, B TOM
guciae W B KOHTEKCTE CHTYyalldii MPAaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIIBIATh NPHUYUHHO-CIICJACTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHue w3 1 — 2 JOorWYecKux ImaroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOMCTBA (PU3UYCCKUX SBICHHUH, PU3NICCKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemath pacu€THple 3a7auu B 1 — 2 nedCTBUSI, UCTIONB3Ysl 3aKOHBI U




(dopMyIbl, CBA3bIBatOIME (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAIN3a
YCIOBHs 3aJa4d  3aIllMChIBaTh KpPAaTKOE YCIIOBHE, IOJCTABIIAThH
(u3nueckue BeIMYMHBI B (OPMYJIbl U IPOBOJIUTH PaCUEThl, HAXOAUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOJUMBIE JJIs PELICHUS 3a/a4, OLEHUBATh

PeaTMCTUYHOCTh NOTYYSHHONU (PU3NUECKON BETUYHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TpPU IMOMOIIU
(u3nuecKUx METOJO0B, B ONHCAHHHM HWCCJIEIOBAaHUS BBIICTATH
npoBepsieMoe  MpeArnojokeHue  (rumoresy),  pa3idyatb U
HWHTEPIPETUPOBATh TMONYYEHHBIH pE3ylbTaT, HAXOAUTh OMIMOKH B

XOJ¢€ OIIbITa, A€JIaTh BBIBOAKLI I10 €0 pE3yjibTaTaM

1.9

MPOBOAUTH OMNBITHl MO HAOTIOAEHUIO (PU3UYECKUX SBICHUM WIH
¢busmyeckux  CBOWCTB  Tel:  (GOPMYIUPOBATH  MPOBEPSiEMbIE
MPEANONIOKEeHUI, CcoOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIIUCHIBATH X0/ OMBITA U (POPMYTUPOBATH BHIBOJIBI

1.10

BBINIOJIHATH MPSMbIE U3MEPEHUSI C UCIOJIb30BAHUEM AHAJIOTOBBIX U
IU(pPOBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHHUS NPUOOPOB € YUETOM

3aIaHHOM a0COJIFOTHOW MOTPENTHOCTH U3MEPEHHI

111

MPOBOJUTH  HWCCIEJOBAaHWUE  3aBHCHUMOCTH  OJHOW  (DU3UYECKOM
BCIIMYHUHBI OT I[pyl"OfI C HCIIOJIB30BAHHUECM prIMBIX I/I3MepeHI/II71,
y4acTBOBaTh B IUIAHMPOBAHWU YYE€OHOTO HCCIEAOBaHUS, COOMpaTh
YCTaHOBKY W BBIIIOJIHATE U3MEPEHUS, CIENYA NPEIOKECHHOMY IIIaHy,
(buKcHpOBaTh PE3yAbTATHl TMOTYYCHHONW 3aBUCUMOCTH (U3HUECKUX
BCJIMYHH B BHUJIC HpeHJIO)KCHHBIX T3.6JII/II_I n Fpa(I)I/IKOB, JcJ1aThb BBIBOAbI

110 pe3yJibTaTaM UCCIICIOBAHUA

1.12

MPOBOJIUTH KOCBEHHBIE H3MEPEHUs (PUINUYECKUX BEIUYUH, CIEIys
MPEI0)KEHHOM MHCTPYKIUU: TPU BBIMOJTHEHUH W3MEpPEHU coOupaTh
9KCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYMCISATH 3HAUYEHUE MCKOMOM

BCJIIMYHHBI

1.13

coONroaTh TMpaBWJIa TEXHWKH O€30MacHOCTH Tpu  pabore ¢

71ab0paTopHBIM 000pyI0BAaHHEM

1.14

yKa3plBaTh NPUHIMIBI  JEHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLHUINBI JCUCTBUS HM3YYECHHBIX
NpUOOPOB M TEXHUYECKUX YCTPOMCTB € MOMOIIBI0 HMX OINUCAHHUSA,
UCHOJNB3ys 3HAHUA O CBOMCTBAX (PU3UYECKUX SABICHUA U

H606XO,Z[I/IMBIC (1)I/ISI/I‘IGCKI/IC 3aKOHbI 1 3aKOHOMCPHOCTH




1.15

NPUBOAUTH TPHUMEpPHl (HAXOAWTh HHQPOPMANMIO O TPHUMEpPax)
MPaKTUYECKOr0 UCMOIb30BaHUS (PU3HMUECKUX 3HAHUN B IIOBCEIHEBHOMN
KU3HM i1 o0ecriedeHusi 0O€30MacHOCTH TpH  OOpamieHuu ¢
npubopaMy U TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUS 3/10pPOBbS U

COOTIOICHSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpefie

1.16

OCYIIECTBISITh OTOOP MCTOYHUKOB MH(popManuu B cetu MHTEepHET B
COOTBETCTBUM C 3a/IaHHBIM [IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUN U MyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHHKOB
BBIIETATh HMH(OpPMALNIO, KOTOpas SBISIETCS MPOTUBOPEUMBOU MU

MOXeET OBITh HEIOCTOBEPHOM

1.17

HCIIOIb30BaTh npu BBIIIOJIHEHUH y4eOHBIX 3alaHui
Hay4yHONIONYJISIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpKaHus,
CIIpaBOYHBIC MaTepHalbl, pecypcbl ceTu VIHTepHeT, BiaxeTh
npuémMamMu KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHHOpMALIUU

13 OHOW 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIC U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB uHGMopMamuu (GU3HYECKOTO
coJlep>KaHUsA, B TOM YHCIIE MyOJUYHO JeNaTh KPaTKUe COOOIICHHS O
pe3ynbTaTax NpPOEKTOB WM YYeOHBIX HCCIIEOBAaHUM, TpU 3TOM
rpaMOTHO MCIIOJIb30BaTh M3YYCHHBIM MOHATHIHBIN amnmapar Kypca

(Gu3MKH, COMPOBOXK/IATH BBICTYIUICHUE TPE3eHTAINEH

1.19

MIPU BBIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pacpeaessaTh
00513aHHOCTH B TPYIE B COOTBETCTBUU C MOCTABICHHBIMHU 3aJa4aMH,
CICAUTHh 3a BBINOJIHCHUEM IIJIaHA ACHCTBUM, aJE€KBAaTHO OLIEHUBATH
COOCTBEHHBIM BKJIaJ B JAEATEJBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YUUTBIBas MHCHHE

OKPYKaIOITIX

8 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOW NPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HUCIIOJIB30BaTh IOHATUA

1.2

pasiindaTtb SABJICHHUA M0 OIMHMCAHHUIO HMX XaPAKTCPHBIX CBOWMCTB W Ha




OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE

1.3

pacno3HaBaTh IPOSBICHUWE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIlleM MUpE, B TOM 4ucile (U3NYECKUE SIBICHUS B NPUPOJE,
IPU 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a]1ady B Y4eOHYIO, BBLIENATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) PU3NUECKUX SBICHUN

14

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PUIUYECKUE SIBICHUS,
UCTIONB3Yysl (pU3MYEeCKHe BEJIMYMHBL, MPU OMHCAHUU MPABUIHHO
TPaKTOBaTh  (DU3MYECKUI  CMBICT  HCIIOJB3YEMBIX  BEJIMYHH,
0003HaYCHHS U AUHUITBI (PU3UYECKUX BEIIMYUH, HAXOAUTh (hOPMYJIBI,
CBSI3BIBAIONIME JIAHHYIO  (DH3MUECKYI0 BEJIMYMHY C JIPYTUMHU
BEIMYMHAMH, CTPOHMTH TpadUKH  W3YYCHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BETUINH

15

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U TPOIECCHI,
HCIIONB3Ysl W3Y4YEHHBbIC 3aKOHBI, IIPM 3TOM JaBaTb CJIIOBECHYIO
(GOopMYyIMpPOBKY 3aKOHAa M 3alMChIBaTh €ro  MaTeMaTHYeCKoe

BbIpa)keHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMii TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBIISITH TPUYHMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JIOTHYECKHX IIIaroB ¢ MOMOmKbB0 1 — 2 M3YYCHHBIX CBOKMCTBA

(U3NYEeCKHX SABICHHUN, PU3NIECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3a7a4d B 2 — 3 NEeUCTBUS, UCHOIB3Ysl 3aKOHBI U
(hopMyIibl, cBs3bIBatOININE (PU3UUECKIE BEIMYMHBI: HA OCHOBE aHAIHM3a
YCJOBUS 3a/1a4M 3alIMChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JMaHHBIX JUIA pELIeHHs] 3aJadd, BBHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOaUMBIE ISl €€ pelieHUs, MPOBOJIUTh PacyéThl U CPaBHUBATH
MOJIyUeHHOE 3HayeHHe (U3MUECKONM BEIUYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacno3HaBaTh MNPOOJEMBI, KOTOPbIE MOYKHO PEIIMTh IPH ITOMOIIU
(U3NYECKUX METOJIOB, UCTIOIB3Ys OMMCAHUE HCCIICIOBAHMUS, BBIICISATh
MIPOBEPSAEMOE MPEION0KEHNE, OLEHUBATh IPABWIBHOCTb MOpPsAKA

MIPOBCACHUA NUCCIICAOBaHN, NCIaTh BBIBOABI

1.9

MPOBOANTH OMNBITHI O HAOMIOAEHUIO (DU3UUECKUX SIBICHUM WU
(u3nueckux ~ CBOMCTB  Teln:  (OpPMYyIUpOBaTh  IMPOBEPSEMBIC

IMPEAIIOJIOKCHHA, CO6I/IpaTB YCTAaHOBKY nus3 MMPEAJIOKCHHOI'O




000py/I0BaHus, OMCHIBATH X0/ OMbITa U (YOPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IIPSIMBIE M3MEPEHUS C MCIOJb30BAHMEM AaHAJIOIOBBIX
pruOOPOB U JATYUKOB (PU3NUECKUX BEIUUMH, CPABHUBATH PE3YJIbTATHI

M3MepeHu ¢ y4€ToM 3aJaHHON a0COTIOTHON MOTPEITHOCTH

111

MPOBOJIUTH  HCCIENOBAaHME  3aBHCHUMOCTH  OJHOW  (PU3HUECKOM
BEJIMYUHBl OT JpPYyrol C HCIOIb30BAHUEM IIPSIMBIX H3MEPECHUM:
IUTAHUPOBaTh HCCIEe0BaHUE, COOMpaTh YCTAHOBKY M BBIINOJHATH
U3MEpeHHUs, CleAys  MNpeajoXKEHHOMY  IUIaHy, (HUKCHpPOBAThH
pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOJUI U IpadHKOB,

A€JIaTh BBIBOJBI 11O PE3YJIbTaTaM UCCICA0OBaHNA

1.12

MPOBOAUTh  KOCBEHHbIE  M3MEpPEHUs  (U3MYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys IpPEeMIOKEHHOM HWHCTPYKIHMM, W BBIYKMCIATH 3HAYCHUE

BCIIMYHNHBI

1.13

CO6J'IIO,[[ aTb IIpaBujla  TCXHUKH 0€30IacHOCTH pu pa60Te C

71a00paTOPHBIM 000PYTIOBAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIUCAHUSA, HCIOJIb3Ys
3HaHUSI O CBOMCTBAax (DU3MYECKUX SBICHUH U HEOOXOIUMBIC

(I)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pr o CXeMaM M CXCMATUYHLIM PUCYHKAM, COCTABJISATbL CXCMBbI
QJICKTPHUICCKUX I.[GHGI\/’I C TMOCJICHOBATCIBHBIM W MapaJlJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pasjinvias YCJIOBHBIC 0003HaUYCHHS

OJIEMCHTOB 3JICKTPHYCCKUX ueneﬁ

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HHPOPMAIMIO O TPHUMEpPax)
MIPaKTUYECKOr0 UCMOIb30BaHUS (PU3MUECKUX 3HAHUN B IIOBCEIHEBHOMN
KU3HM i1 o0ecriedeHusi 0O€30MacHOCTH TpH  OOpalieHuu C
npubopaMy U TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHUS 3/10pPOBbS U

COOJTIOICHYSI HOPM 3KOJIOTHUECKOTO MTOBEACHUS B OKPYXKAOIICH cpefie

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PH3UIECKOTO COJEPKAHUS B CETU
HNHTepHeT, HAa OCHOBE HMEIOLIMUXCA 3HAHUM M MYTEM CpPAaBHEHMS
JOTIOJTHUTEILHBIX HMCTOYHUKOB BBUICNATh HMH(POpPMAIUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MITU MOXKET OBITh HEIOCTOBEPHOM

1.18

WCMONb30BaTh IPHU  BBHINOJIHEHUH Y4YEOHBIX 3aJaHUil  Hay4dHO-




MOMYJSIPHYIO JIUTEPaTypy (PHU3NYECKOrO COJEp:KaHus, CIPaBOYHBIC
Marepuainsl, pecypcsl cetn MHTepHeT; Bianerb npuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTa, NMpeodpa3oBaHus MH(DOpPMAIMKU U3 OJHOMN

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC MIMCHMEHHBIE U KPATKHE YCTHBIC COOOIICHUS,
0000mas MHPOPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB (U3UUYECKOTO
colepKaHUsA, B TOM YHCJE MyOJIMYHO TMPEACTABIATH PE3YyIbTAThHI
MPOEKTHOM WM HCCIEAOBATEIbCKOW JEATEIBHOCTH, TPU ITOM
IPaMOTHO HCIIOJIb30BaTh W3YUYCHHBIH TOHATUHHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BEICTYIUICHHE MIPE3CHTAINEH

1.20

MIPU BBINIOJHEHUM YYEOHBIX MPOEKTOB U HMCCIIEAOBAHMNA (DU3MUECKHUX
MIPOLIECCOB PACIPEAEATh O0S3aHHOCTH B IPYIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJja4yaMH, CJEIUTh 33 BBINOJIHEHHEM IUIaHA
JEUCTBUA W  KOPPEKTHPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAJ B JICSATCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCWUCTBUE,  MPOSABISAS  T'OTOBHOCTH

pa3peniatb KOH(PIUKTHI

9 KJIACC

Kon
NPoBEPsSIEMOT0
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHu s

11

HCII0JIB30BAaTh N3YYCHHBIC ITOHATHUA

1.2

pasiindaTb ABJICHHUA IO OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIbITOB, ACMOHCTPUPYIOIIUX JAHHOC (i)I/ISI/ILICCKOG SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NUECKHE SIBICHUS B MPUPOJE,
MIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO, BBIICNIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUINUECKUX SBICHUN

14

ONUCHIBATh H3YyYEHHbIE CBOMCTBA Tel M (U3UYECKHUE SBICHMSA,
UCHONb3ysd (U3MUYECKHE BEJIMYMHBL, NPU ONUCAHUM IPABUIBHO
TPaKTOBAaTh  (PU3MYECKUN  CMBICA  HMCHOJb3YEMBIX  BEJIIUYHH,
0003Ha4YeHUsI ¥ €IUHULBI GU3NYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,

CBSI3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTrHMHU




BEJINYMHAMHU,  CTPOUTh  IpadUKW  M3YYEHHBIX  3aBUCHUMOCTEH

(bU3UYECKUX BETUINH

15

XapaKTepU30BaTh CBOHCTBA TeJ, (PU3UYECKHE SBICHHS U TPOIECCHI,
UCTIONIb3Ysl W3YYEHHBIE 3aKOHBI, NPHU HSTOM [1aBaTh CJIOBECHYIO
(GOopMyIIMpPOBKY 3aKOHAa ¥ 3alHCHIBAaTh €ro  MaTeMaTHYeCKOoe

BBIPA’KCHUC

1.6

OO0BSACHATH (hU3MUECKHE MPOILIECCH U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTh O0BSICHEHUE M3 2
— 3 JOTMYECKHX IIaroB C TMOMOIIBI 2 — 3 HM3yYEHHBIX CBOWCTBA

(bu3nuecKux ABICHUHN, PU3NYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTHU

1.7

pemiate pacdy€THble 3a4aud (OmMparolyecs Ha cucremy u3 2 — 3
yYpaBHEHMI), HWCHOJB3ysd 3aKOHBI U  (OPMYNBI, CBA3BIBAIOLINE
¢usnueckre BEIMYMHBL: HAa OCHOBE aHAJINW3a YCJIOBHUSA 3aJaul
3alMChIBaTh KPAaTKOE YCIIOBUE, BBIABISATH HEJOCTAIOIINE WM
n30BITOYHBIE JAHHbIEC, BHIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMBbIE
JUIsL PELEHUs, MPOBOAUTH Pacy€Thl U OLICHMBATh PEATUCTUYHOCTD

MOJIyYEHHOT0 3HaueHus1 GPU3NYECKOI BETMUMHBI

1.8

pacno3HaBaTh MNpPOOJIEMbl, KOTOPHIE MOXKHO PELIMTh IMPU MOMOILU
(hU3HUECKUX METOJIOB, HCIIONb3Ys OMHCAHUE HCCIIEA0BAHNUS, BbIACIIATh
MIPOBEPSIEMOE IIPEAIOIOKEHNAE, OLUEHUBATH IPABWIBHOCTH IOPSIAKA
IIPOBE/ICHUS MCCIIEIOBAHUs, [€JaTh BBIBOJBI, HWHTEPIPETUPOBATH

pe3yNbTaThl HAOMIOACHHUH 1 OIBITOB

1.9

OpOBOAUTL OIIBITHI 110 Ha6J'IIO,Z[eHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUH WU
(I)I/I3I/ILIGCKI/IX CBOMCTB T€JI: CaMOCTOSTEIBHO CO6I/IpaTL YCTaHOBKY H3
HM30BITOYHOIO Ha60pa O60py,Z[OBaHI/Iﬂ, OIMKCBIBATh XOJ OIIbITa U €Io0

pe3ynbTaThl, GOPMYJIUPOBATH BBIBOABI

1.10

MPOBOAUTH MPU HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEpPEHUH,
ompeneNsis CpelHee 3HAYeHUE H3MepsieMoil BenuduHbl (POoKycHOE
paccrosiHue coOwuparomiei JUH3bI), 000CHOBBIBATH BHIOOp crocola

U3MEepeHus (M3MEPUTEIIBHOTO Ipudopa)
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IpOBOAUTL HCCICOOBAHUC 3aBHCHUMOCTEMN (I)I/I3I/I‘16CKI/IX BCIIMYHUH C
HCIIOJIb30BAHUEM TIPSAMBIX H3MCp6HHﬁI IJIaHUPOBATb HUCCJICIOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTI> YCTAHOBKY, q)HKCI/IpOBaTL pe3yJIbTAaThL

HOJ'IyLIeHHOI\/II 3aBUCHUMOCTH q)HBI/I‘IeCKI/IX BCJINYHMH B BHJEC Ta6J'[I/IIII/I




rpaduKoB, AeNaTh BHIBOABI 10 pe3yIbTaTaM HUCCIIEAOBAHUS

1.12

MPOBOAUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIMYMH:
IUIAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATE W3MEPEHHUs, CIeAysd MNPEeIIOKEHHOW HWHCTPYKIIMH,
BBIUKCIIATh 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH IIOJIY4YCHHBIC

PC3YJIbTATHI C y‘léTOM 3aJlaHHOM MOrpeIIHOCTHU I/I3MepeHI/II71

1.13

CO6J'IIO,[[ aTb IIpaBujla TCXHUKH 0€30IacHOCTH pu pa60Te C

71a00paTOPHBIM 000PYTIOBAHUEM

1.14

paznuyaTh OCHOBHBIE MPU3HAKU H3YyYEHHBIX (U3NYECKUX MOJENECH:
MaTepHajbHas Touka, abCOIIOTHO TBEPOE TEIO, TOUEUHBIH HCTOUHUK
CBeTa, JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHAas

MOJCJIb aTOMHOTO sapa

1.15

XapakTepru30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIMCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH U HEOOXOIUMBIE

(1)I/IBI/I‘I€CKI/IC 3daKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl UM CXEMAaTUYHBIE PUCYHKH H3YYECHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIBHBIX prudopoB u
TEXHOJIOTMYECKUX IPOLECCOB IMPHU PELICHUH Y4EOHO-TPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMBI JIJIsl TOCTPOCHUSI N300paKeHUH B ITIOCKOM

3epKalie ¥ coOMparoIIei TMH3e

1.17

OPUBOAUTH TMpPHUMEPHl (HAXOAUTh HHPOpPMALMIO O MpPHUMEpax)
MPAKTUYECKOI'0 UCIIOIB30BaHUS (PU3UUECKUX 3HAHUN B MOBCEAHEBHOM
KM3HM i1 o0ecrieyeHMs 0O€30IIaCHOCTH IpU  OOpalleHuu ¢
npubOpaMy U TEXHUUECKUMH YCTPOWCTBAMHU, COXPAaHEHHUS 3/10POBbsI U

COOJTIOICHHSI HOPM 3KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH cpesie

1.18

OCYIIECTBIISATH MOUCK MHPOPMAIUN (PU3UUECKOTO COAEPKaHUs B CETU
HNutepuer, camoctosiTeTbHO (HOPMYIUPYS TOMCKOBBIM  3ampoc,
HAXOOWUTh IyTH  OMNPENEJICHUS  JOCTOBEPHOCTH  MOJY4YEHHOU
uH(OpMAIIMM HAa OCHOBE MMEIOUIUXCS 3HAHUM M JIOTIOJTHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCHOJb30BaTh MPU  BBINOJIHEHUH Y4eOHBIX 3aJaHUN  HAay4dHO-
HOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COAEp)KaHUs, CIIPaBOYHbIC
MmaTepuanbl, pecypchl ceth VHTepHeT; BnaxeT INpuémMamu

KOHCIIEKTUPOBAaHHUS TEKCTa, Mpeodpa3oBaHus MH(POpPMAIMKU U3 OJHOMN




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co37aBaTb COOCTBEHHbIE IHCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAIMA W3 HECKOJIBKUX HCTOYHHKOB (U3NIECKOTO
COJEpXKaHMA, MMyOJIMYHO TPEACTABIATH PE3YNIbTaThl MPOSKTHOW WU
HCCIICOBATENILCKOM  JEATEIIbHOCTH, IIPpM  3TOM  I'PaMOTHO
HCIIOb30BaTh U3YYEHHBIN IMOHATUHMHBIN alapar u3y4aeMoro pasjaeia
(GU3MKM U CONpPOBOXKAATh BBHICTYIUICHHE Ipe3eHTauuell ¢ ydéTom

0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB

121

IIPU BHITIOJHEHUH Y4€OHBIX MPOEKTOB M HCCIIETOBaHHUM (PU3MUECKHX
MPOLIECCOB PACIIPEEATh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU  3aJa4aMH, CJIEJUTh 3a BBIIOJHEHHEM IUIAaHA
JNEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJCKBaTHO  OLICHWBATH
COOCTBEHHBIM BKJaJ B JACATEIBHOCTh TPYIIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJECHCTBUE,  MPOSBISASL  TOTOBHOCTH

pa3peniatb KOH(PIUKTHI




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aeia

Kon
3JIeMEHTA

HpOBepﬂeMble 3JIEMEHTDBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHWM OKPYXXAIOILIEI'O MUPA

11

Om3nka — Hayka O TMpupoae. SIBIeHHS TPUPOJIBIL.
Ouznueckue  SIBICHUS:  MEXaHUYeCKHe,  TEeIUIOBbIE,

SJICKTPUYCCKUEC, MAarHUTHBIC, CBETOBLIC, 3BYKOBEBIC

1.2

Ousznueckue  BenUMUMHBL. — M3MepeHue — pusmueckux
BenuunH.  Dusuueckue  npubopel.  IlorpemrHocTsb

n3MepeHnil. MexxayHapoaHas CUCTEMA €UHUIL]

13

EcTecTBEeHHOHay4YHBI METOJ MO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKA HAay4HOI'0 BOIIPOCA, BBIABHKCHUE TMIIOTES,
OKCIIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBSCHEHUE

Ha6J'IIO,I(a€MOl"O SABJICHUA

14

Onucanue GU3NIECKUX SIBJICHUHN C IIOMOIIBIO MOJIEIICH

15

[IpaxkTrueckue paboThI:

###Par###lI3MmepeHne pacCTOSHUN.
#Hi#Par##lIamMepernne 00bEMa JKUAKOCTH U TBEPIOTO
Tena.

##H#ParfH##0npeneneHue pazMepoB MajbIX TEIl.
H##Par#H#lI3Mepene  TeMmepaTyppl NP TIOMOILIHU

KUJAKOCTHOT'O TCPMOMCETPA U AATYNKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNMA O CTPOEHMIM BEILIECTBA

2.1

#HH##Par##H#CTpoeHre BEleCTBa: aTOMbI U MOJIEKYJIbI, UX
pa3sMepEL. OnbIThl,  J1OKAa3bIBAIOIIUE  JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

HitHPar##Ht ] BrokeHne gactull  BemectBa.  CBs3b
CKOPOCTH  JBFDKEHHWSI  YacTHIl C  TEMIIEPaTypOl.

BpoyHoBckoe aBmwxkenue, rudppy3us

2.3

B3anmoneicTBue yacTUI] BELIECTBA: IPUTSIKEHNUE U

OTTAJIKMBaHUC




Hi#HPartHH# ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUJKOCTeH M TBEPABIX (KPUCTAJUIMUECKHUX) TeJl.

2.4 B3anmocCBA3b MEXIy CBOWCTBAMH BEUIECTB B PAa3HBIX
arperaTHhIX COCTOSTHUSIX M HMX aTOMHO-MOJIEKYIISPHBIM
CTpPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHHI BOJIbI
[TpakTrueckue pabOTHI:
###Par###O1neHka 1uamMeTpa aromMa METOJOM PSI0B (C
WCIIOIb30BaHUEM (oTorpaduii).

2.6 HHPart#H#OnbITE o  HaOIIOJEHUIO TEII0BOrO

pacUIMpeHus ra3os.
HHPar##H#OnBITEL IO OOHAPY)KEHHIO JICHCTBHS  CHIT

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHHME U B3AUMOJENCTBUE TEJI

31 Mexanunueckoe JIBIDKEHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JBIKEHUE
HH#Par##CropocTb. Cpennsis CKOpOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKEHUH. Pacuér mytu M BpemMeHu
JIBYDKCHUS
SIBnenne uHepuuM. 3aKOH HMHepHUM. B3aumopeiictBue
3.3 TeJ KaK MPUYMHA MU3MEHEHHSI CKOPOCTH JABMKEHUS TeJl.
Macca kak Mepa HHEPTHOCTH Tela
34 ###Par### InotHocTh BemecTBa. CBsi3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMa BEILIECTBA
35 Cuita Kak XapakTepruCTHKa B3aUMOJICHCTBHUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 H###Par###SIBnenue tarorenus u cuia TspkecTH. Cuna
' TSDKECTH Ha Ipyrux mianerax. Bec Tena. HeBecomocTh
38 Cuna Tpenus. TpeHHE CKONBXKEHHS U TPEHUE MOKOS.
' Tpenue B mpupojie U TEXHUKE
39 HH#Par##H#(CnoxxeHre CuJl, HaMpaBJICHHBIX MO OJHOM
' npsMoil. PaBHoaelcTByOmas cui
3.10 [IpakTrueckue paboThI:




OmnpeneneHre CKOPOCTH  PaBHOMEPHOTO  JBM)KCHUS
(mapuka B KUAKOCTH, MOJCIH JJICKTPUYCCKOTO
aBToMoOWIII W Tak ganee). OmpexneneHue CpeaHen
CKOPOCTH CKOJIbXCHHsSI Opycka WIM IIapukKa II0
HaKJIOHHOH IIJIOCKOCTH. OHpC,Z[CHGHI/Ie IINIOTHOCTHU
TBEPAOTO Tena. OnbITHI, JEMOHCTPHUPYIOLIIUE
3aBUCHUMOCTh pacTsDKEHUs (nedopMaiiuu) TIpYKUHBI OT
NPWIOKEHHOW  cuibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja W

XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEH

duznueckue IBICHUA B mpupoac: MpUMEpPbI IBUKCHUA C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B )KMBOM U HEXKUBOU IIPUPOJE,
JEHCTBUE CHIIBI TPSHHS B IIPUPOJIC U TCXHUKE
3.12 TexHnyeckue ycTpoiicTBa: ITUHAMOMETP, MOAIIMITHUKH
JIABJIEHUE TBEPJBIX TEJIL, XXUJKOCTEM U TA30B
i1 HaBnenue tBEpAoro Tena. CrocoObl yMEHBIICHUS H
' YBEJIMYEHUS 1aBICHUS
4 JlaBiieHue raza. 3aBUCMMOCTD JIaBJICHUS Ta3a OT 00bEMa,
' TeMIepaTypbl
13 [lepenaya maBieHus TBEPABIMU TEIAMU, KUIKOCTSIMHU U
' razami. 3akoH [lackains. [lHeBMaTHUECKUE MAIIUHBI
3aBUCUMOCTh  JIABICHUS  JKUAKOCTH OT  TIyOUHBI.
44 IMunpocratuueckuii mapagokc. CooOIAONUECS COCYIBI.
['unpaBnuyeckre MEXaHU3Mbl
AtMocdepa 3emnu u atmocdepHoe napieHue. [IpuauHsb
A5 CYIIIECTBOBAHMS BO3AYIIHOW o0o0mouku 3emiu. OmnbIT
' Toppuuemn. 3aBUCUMOCTb aTMOC(EPHOro JaBICHUS OT
BBICOTHI HAJ YPOBHEM MOPSI
46 N3mepenne atmocdeproro napneHus. [lpubopsr st
' U3MEpEHUs: aTMOC(EPHOro aBICHUS
JleiicTBHE XKUAKOCTU M raza Ha MOTPYXKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuiaa. 3aKoH
Apxumena
4.8 [TnaBanue Ten. Bo3myxormnaBanue




4.9

[TpakTrueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tejla B BOJIE OT
o0béMa MOrpyXEHHOM B JKUAKOCTH YacTU Teua.
OmnpeneneHne BHITAIKABAIONICH CUITBI, ICHCTBYIOIICH Ha
TENo, NOrpykéHHoe B  KuaKocTb.  lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JECUCTBYIOLIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tella. OIBITHI,
JEMOHCTPHUPYIOIIUE  3aBUCUMOCTH  BBITAJIKUBAIOLLIEH
CWJIBI, IEUCTBYIOIIEH HAa TENO B JKUIKOCTH, OT 00BEMa
MOrPYKEHHOU B KUIAKOCTh YAaCTHU Te€Ja U OT IUIOTHOCTH
JKUJIKOCTH. Konctpyuposanue apeoMmeTpa 153051
KOHCTPYUPOBAaHHE  JIOAKM W  ONpEAcNeHue  e€

rPy30N0ABEMHOCTH

4.10

duznueckue SABJICHUA B npupoac: BJIMSAHHUC
aTMOC(l)epHOFO JaBJICHHA Ha JKMBOM OpraHu3M, IIaBaHUC

pbIO
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TexHuyeckue YCTPONCTBA: COOOIIAOIIUECS COCYIBI,
YCTPOWCTBO BOJOIPOBOJA, THAPABINYECKHM IIpecc,
MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeomeTp

PABOTA, MOITHOCTbD, OHEPI' 1A

5.1 Mexannueckas paboTa
5.2 MexaHnyeckasi MOIIHOCTb
53 [IpocThie  MexaHM3MBI:  pblYar, OJOK, HaKJIOHHAas
' iockocTh. [IpaBuiio paBHOBecus pbryara
5.4 [IpumeHeHne npaBuia paBHOBECHUS pbluara K OJIOKy
«3on0Toe  mpaBwiao»  MexaHukd.  Koaddunuenr
55 II0JIE3HOT'O IEACTBUA MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY I TEXHHKE
5.6 [loTeHuuanpHas SHEPTUU Tela, MOJHATOr0 Haa 3eMieh
5.7 KuneTtudeckas sHeprus
58 [lonHass mexaHudeckas SHEprus. 3aKOH WU3MEHEHUS H
' COXPaHEHUS MEXaHUYECKOM SHeprun
59 [IpakTrueckue pabOTHI:




#HHPar###Onpeneneae  pabOThl CHIIBI TPEHUS TPHU
PaBHOMCPHOM JOBWIXCHUM TCJIa II0 FOpI/ISOHTaHBHOﬁ
noBepxHocTu. HMccnenoBaHue  yCIIOBU  PaBHOBECHS
peuara. Msmepenne KIIJI HaKIOHHOW IIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUS] MEXaHUYECKON YHEPT U

@usnueckue SABICHUA B IPUPOAC: pblYard B TeEle

5.10
YeJIoBeKa
TexHuyeckue YCTpOMCTBA: pbluar, TMOABWKHBIA U
5.11 HETIOJBWKHBIA OJIOKH, HAKJIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTHI COAeP:KAHUS
pa3jaena Jj1eMeHTa
TEIUIOBBIE SABJIEHUA
OCHOBHBIC  TIOJIOKEHHUSI  MOJIEKYJSIPHO-KUHETHYECKON
6.1 TEOPUM CTPOEHHUS BellecTBa. Macca U pa3Mepbl
' Mosiekyn.  OmbIThl,  MOATBEPXKIAIOIINE  OCHOBHBIE
MOJIOKESHUST MOJICKYIIIPHOKUHETHYECKOW TEOPUH
Mopenu  TBEPIOTO, JKHIKOTO W Tra3o00pa3HOTO
6.2 coctosiHui BemiecTBa. Kpucramiueckue u amop(HbIe
Tena
OObsicHEHHE CBOMCTB ra3oB, JKUIKOCTEH M TBEPIBIX Tel
0 6.3 Ha OCHOBE TIOJIOKCHUH MOJIEKYJISIPHOKMHETUYECKOM
TEOpUHn
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe paciImpeHue u cxaTrue
66 Temnepatypa. CBsA3b TemmepaTrypsl CO CKOPOCTBIO
' TEIIOBOTO JIBHXKEHUS YACTHII
6.7 Buytpennss sneprus. CnocoObl U3MEHEHHsI BHYTPEHHEH
' SHEPIUuu: TeIlonepeaaya U CoBepIiieHre paboTel
6.8 Bunel Temnonepenaun: TEMIONPOBOIHOCTD, KOHBEKIIHS,




U3Ty4YeHUe

Konnuectso TEIJIOTHI. ViennHas TEMJIOEMKOCTD

6.9
BEIECTBA
TemmooOMeH ¥ TEMJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TeII0BOTO Oaanca
611 [InaBneHue u oTBEp/IeBaHUE KPUCTATUIMUECKUX BEILIECTB.
' VY aenpHas TEII0Ta IUIaBJICHUS
[TapooOpazoBanue u  KoHAeHcamus.  Vcmapenwue.
612 Kunenne. VYaenbHas  Temiora mnapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEPATYPhI KUIECHHUSI OT aTMOC(EpHOro
JTaBIICHUS
6.13 BrnaxnocTts Bo3ayxa
6.14 OHeprusi TOIMBA. Y IeJbHas TEeII0Ta CrOPaHus
[Mpuniunsel  pabotel  TemoBblx — apurarenein  KITJ]
6.15 TEIUIOBOTO IBUTATENA. T€IUIOBBIE IBUTATEIN W 3allUTa
OKpYXKaIoIIei cpeaspl
3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B TEIUIOBBIX
6.16
nporueccax
[IpakTueckue paboThI:
HHPar###OneITel IO OOHAPYXKEHUIO JCUCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSIKEHUSL.
#HH#HPar###0n0bITbl MO0 BBIPAIIMBAHUIO  KPUCTAJLIOB
IIOBAPEHHOM COJIM WIH caxapa.
HH#HPar###ONBITBL 1O  HAONMIONEHUIO  TEIUIOBOTO
6.17 paciIvpeHus ra30B, )KUJIKOCTEH U TBEPABIX Tell.

#H##Par###OnpeneneHue NaBiIeHUs BO3Ayxa B OallJIOHE
HITPHIIA.

HH#HPar###ONBITBI,  JEMOHCTPUPYIOLIME 3aBUCUMOCTH
JABJICHHUsI BO3JyXa OT €ro o0b&Ma M HArpeBaHUS WU
OXJIQXK/ICHUSL.

###Par### IpoBepka runoTe3bl JTUHEWHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKHIKOCTH B TEPMOMETPHUECKOM




TpyOKe OT TeMIEepaTyphl.

#HiH#Par###Habmonenne U3MEHEHHUs BHYTpEHHEN
SHEPruu Tejla B pe3ylbTaTe Teruionepenayn U padboTsl
BHEITHHUX CHIL

#HiHPar###lIccnennoBanue sBIICHUS TEIIOOOMEHA MpH
CMEIIMBAaHUU XOJOAHON U TOPAYEH BOJBL.
#i#HParfH##Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJOW INpHU TEIIO0OMEHE C HarpeTbiM
METAJUTHICCKUM IFITHHIPOM.

HHPartH#Onpenenenue YAETBHOM  TEMmIOEMKOCTHU
BEIIIECTBA.

#H##Par###lccnenoBanue npolecca UCIapeHus.
#HHPar#H##Onpenenenue  OTHOCUTEIIBHOM — BJIAKHOCTH
BO3JlyXa.

H##HPar#H##0Onpenenenue yaenbHON TEIUIOTHI IIaBICHUS

Jbaa.

6.18

Ousnyeckue SABJICHHUS B TPUPOJE: TOBEPXHOCTHOE
HATSAKCHUC W KAllWUIAPHBIC ABJICHUSA B HOPUPOAL,
KPUCTAIIIBI B Mipupoae, uznydenne ComHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpU3BI, 00pa3oBaHUE POCHI, TyMaHa,

HHEs, CHETa.

6.19

TexHuueckne  yCTpOMCTBAa:  KalWJUIAPbL, IPUMEpPHI
WCIIOJIb30BAaHUSI KPUCTAJJIOB, XKMJKOCTHBI TEPMOMETP,
JATYUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHHUSA
JIOMOB, THUTPOMETPBI, NCUXPOMETp, HapoBas TypOuHa,

ABUTATCJIb BHYTPCHHECTO CTOPAHUA.

OJIEKTPUHYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanus Tei. /[Ba poia 35eKTpUUecKUX 3apsiioB
B3aumonelictBue 3apspkeHHBIX Ten.  3akoH  Kysona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJCHCTBUS 3apSPKEHHBIX TEJT OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUSI MEXTy TE€IaMN)

23 Onexrpuueckoe nose. HanpsaxEHHOCTD 3JIEKTPUUECKOTO

I10JIA. HpI/IHI_[I/IH CYNCpHO3UIHUU SJICKTPUUCCKUX noJjen




(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. JIeMEHTapHBIN

7.4 anekTpuueckuit 3apsn. Ctpoenue atoma. [IpoBoiHUKY 1
JUBJIEKTPUKU
7.5 3aK0H COXpaHEHUs IEKTPUUECKOTO 3aps/a
26 ONEeKTpU4ecKuid  TOK.  YCIOBUSL  CYILLECTBOBaHUS
' AIEKTPUUECKOTO TOKa. ICTOUHUKN OCTOSIHHOTO TOKa
HevictBust BJIEKTPUIECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3zax
. Onektpuueckas uenb. Cuia Toka. DJIEKTPUUYECKOE
' HanpsHKEHHE
29 CornpoTuBieHue MIPOBOJIHHKA. Y nensHOE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma Jj1s ydacTKa mernu
[locnenoBaresbHOE W MapajuIEIbHOE  COEIMHEHHE
7.11
MIPOBOHUKOB
PaGora ¥ MOUIHOCTH AJNEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyna — Jlenua
213 ONeKTpuYecKre Lenu U MOTPEOUTENH 3JIEKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[locTossHHBIE MarHuTHl. B3anMoneicTBHE NOCTOSTHHBIX
7.14
MarHuToOB
MarnutHoe mosie. MarHuTHoe mojie 3eMJIM U €ro
7.15
3HAYEHME JIJIS )KM3HU Ha 3eMJie
216 OmneiT Opcrena. MarHUTHOE 1OJIE IEKTPUUYECKOTO TOKA.
' [IpumeHeHune 3IeKTPOMArHUTOB B TEXHUKE
[elicTBMe MarHUTHOTO IOJII HA MPOBOJHUK C TOKOM.
217 DneKTpoJBUraTeslb MOCTOSSHHOrO ToKa. Mcmonb3oBaHue
. AJIIEKTPOJBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX M HaA
TpaHCHOPTE
7.18 OnbiTel  @Papanes.  SIBieHue  3IEKTPOMArHUTHOM




uaaykuuu. [Ipasumno Jlenma

DneKTporeHepaTop. CnocoObl MOJTy4EHUS
7.19 ANEKTPUYECKOU SHEpruu. DNEKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHHUKAX DHEPTHH

[TpakTrueckue pabOTHI:

OnbIThl IO HAOIOICHUIO JIEKTPU3AIUU TEJT UHIIYKIIUEH

U TIPU COMIPUKOCHOBEHHUU.

HccnemoBanne JEHCTBUS  DIIGKTPUYECKOTO TOJIST  Ha

MIPOBOJTHUKH M TUDJICKTPUKH.

COopka u mipoBepka pabOTHl JIIEKTPUYECKOU IIeTH

IIOCTOSIHHOT'O TOKA.

N3mepenne u perynupoBaHUe CHUITBI TOKA.

H3mepenne u perynupoBaHue HAMIPSDKCHHUS.

HccenmoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes

PE3UCTOpP, OT COMPOTHBIICHUSI PE3UCTOPA M HAMPSIKEHHUS

Ha pe3uCTope.

OIBITHL, JIEMOHCTPHUPYIOITHE 3aBHCUMOCTD

ANEKTPUIECKOTO COTPOTHBIICHUS TMPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOLIAH MOMEPEYHOr0 CEUCHUS U MaTepuaa.

IIpoBepka mpaBHMia  CHOXKEHUS  HANPSDKEHUN  NIPH
IIOCJIEIOBATEIBHOM ~ COCOUHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia Juisl CUIbl TOKAa MPH HapaJuIeIbHOM
coemMHeHUH  pesuctopoB.  Ompenenenue  pabOTHI
NIEKTPUUYECKOTO  TOKA, HOYLIETO 4Yepe3  PEe3UCTOp.
OnpeneneHre  MOINHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIICJISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIETO YEPE3 JAMIIOUKY, OT HAIPSKEHUS
Ha Hel. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJEHCTBHUS TOCTOSHHBIX MAarHHUTOB.
N3ydyeHre MarHUTHOTO 10JIsE TOCTOSIHHBIX MarHUTOB MPH
ux oObeauMHEeHMM M pazgeneHun. MccnenoBaHue
JIEHCTBUS IEKTPUUECKOI0 TOKA HA MATHUTHYIO CTPEIIKY.

OHLITLI, ACMOHCTPUPYIOIINEC 3aBUCHUMOCTD CHJIbI




B3aHMOﬂCﬁCTBHH KaTyIIKu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa W HaIpaBJICHUA TOKa B KaTYIIKE. I/I3yq€HH€

HGﬁCTBHﬂ MAarovMTHOIrO IIOJid Ha HOPOBOAHUK C TOKOM.

KouncTtpynpoBanue u HU3Yy4YCHHE paboThI
AIIEKTPOJBUTATETIS. Nzmepenue KITJI
IEKTPOIBUTaTEIIbHON YCTaHOBKH. OnbIThI o

HUCCIICOOBAHUIO SABJICHHA BHGKTPOMaFHHTHOﬁ WHIYKIIUU:
HCCICJOBAaHUC W3MEHEHHH 3HAYeHUSI U HallpaBJICHUSA

WHYKITMOHHOTO TOKA

7.21

Ousnueckue SBJICHHUA B HPUPOAE: OIJIEKTPUUECKUE
ABIEHUSI B  aTMocdepe,  BIEKTPUYECTBO  KHBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMIH, Apeiid MOIHOCOB,
POJIb MAarHUTHOTO TOJIS JIs1 )KM3HU Ha 3eMJIe, MOJIIPHOE

CHAHHNEC

71.22

TexHUUeCcKrne YCTPOWCTBA: 3JIEKTPOCKOIL, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK IIICKTPHUUECKOW SHEPrUH,
AIIEKTPOOCBETUTENbHBIE ~ TPUOOPHI,  HArpeBaTeIbHbIC
AIIEKTPOIIPUOOPEI (mpumepsl), IEKTPUYECKUE
[IPEJOXPAHUTEIH, DJICKTPOMArHUT, JJIEKTPOJBUIraTElb

MMOCTOAHHOI'O TOKA, TCHCPATOP MOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Kox anemenra [IpoBepsieMble 371€MEHTHI COAEPIKAHUS
pasznena
MEXAHNWYECKMUE SABJIEHUA
8.1 Mexannueckoe  ABM)KEHHME. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKECHHUS
8.3 PaBHOMEpHOE NIPSAMOIIMHEIHOE BIKEHUE
#iPar###HepaBHOMepHOE NPSIMOIMHEWHOE JIBUKEHUE.
8.4 Cpennsis W MIHOBEHHas CKOpPOCTb  Telda  IpH
HEPaBHOMEPHOM JIBH)KEHUU




Yckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEHHOE

8.5
JBHKCHHE
8.6 #H#HPar###CBoOogHOe magenne. OnbIThl [ ammes
#HH#HParfH##PaBHOMEpPHOE NIBUJKEHUE II0 OKPY’KHOCTH.
8.7 Ilepuon u vacrota oOpaieHus. JIuHeiHass U yrioBas
ckopoctu. LleHTpocTpeMuTenpHOe YCKOpEeHue
8.8 [Tepsrrit 3akoH HetoToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akoH HproToHa
8.11 HH#Par### [puHIUT CYyNIepIIO3ULINU CHIT
8.12 Cuna ynpyroctu. 3akoH I'yka
#HHParf##Cunia  TpeHMs: CWJIa TPEHMSI CKOJIbKEHUS,
513 CWJI1a TPEHMS TIOKOS, IpyTue BU/IbI TPEHUS
#HHPar###Cuna  TSKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpeHUE CBOOOIHOIO MaJIeHUs
8.15 Hewxenne  traner  Bokpyr — Comama.  Ilepsas
' KOCMHYECKasi CKOPOCThb. HeBeCcOMOCTh U eperpy3Kku
PaBHOBecue MaTepuanbHON TOUKH. AGCONIOTHO TBEPIOE
8.16 oo
817 #iH#Parf##PaBHOBecue TBEPJOro Tena C 3aKpEIUIEHHOU
' 0ChI0 BpatieHus. MoMmeHT cuibl. LleHTp Tsxectu
8.18 Nmnynec Tena. U3meHenune ummnyibca. UMIynbe cHibl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 #iHPar###PeakTHBHOE IBHKCHUC
8.21 Mexannueckas paboTa ¥ MOIITHOCTb
8.2 PaGota cun TsxkecTH, ynpyroctd, TpeHus. Cas3b
' SHEPIUu M paboThI
[lotenumanbHass  3Heprus  Tena, MOMHATOTO  HaJ
8.23 MOBEPXHOCTBIO 3eMIIH
8.24 [ToTeHunanbpHast SHEPTUs CHKATOM MPYKUHBI
5 Hi#Par#H#Kunernueckas sHeprus.  Teopema o
825 KUHETUYECKON SHEPTUU
8.26 #iHPart###3aKoH cOXpaHEHHSI MEXaHUUYECKOW SHEPTHH




8.27

[TpakTrueckue pabOTHI:

OmnpenesieHre CpeaHEl CKOPOCTH CKOJIBKEHUS Opycka
WIM JIBWKEHUS IapuKa [0 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHue yCKOpeHUs: Tejaa IPU PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JABM)KEHHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka TUIOTE3BI: €CIAM IPH PAaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTH MYTH OTHOCSITCS
KaKk psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIBKEHUS
OT cuibl HOpMalibHOro JaBieHus. OmnpezeneHue
kod(duimenta TpeHus CckoapxkeHus. OmnpenencHue
KECTKOCTH TpyXkuHbL. OrnpeneneHue padOTHl  CHUIIBI
TpeHHsT TpU PABHOMEPHOM JBW)KEHHU Tejla IO
rOpU30HTAIFHON ToBepXHOCTH. OrmpeneneHue padoTHI
CWIbl  YOPYIOCTM  Ipu  NOAbEME  Ipy3a C
UCTONIb30BAHUEM  HEMOJBIKHOTO U TOABHXKHOTO

0JIOKOB

8.28

qDI/ISI/I‘IeCKI/IC SIBJICHUA B npnpoz[e: HpI/IJ'II/IBI)I U OTJIUBBI,
nBWkeHre TiaHeT COJIHEYHOW CHUCTEMbI, PEaKTUBHOE

JABWIKCHUC KMBBIX OPIraHU3MOB

8.29

TexHuueckue  yCTpPOMCTBA:  CHUAOMETP,  JATYMKHU

I0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHHUS, PAKETHI

MEXAHUYEC

KHUE KOJIEBAHUMA U BOJIHBI

9.1

KonebarenpHoe nBmkenne. OCHOBHBIC XapaKTEPUCTUKH

KOJIeOaHUM: IeprOo/, YaCTOTa, aMILTUTYa

9.2

Marematnueckui u IIPYKUHHBINA MasTHUKU.

[IpeBpatienne sHEPrUuM MpU KOIeOATEIHLHOM ABHKCHUN

9.3

3aryxatomue kojeOaHus. BroiHyXIeHHBbIE KoJeOaHus.

Pe3onanc

9.4

Mexanndeckue BojaHbI. CBOICTBA MEXaHHYECKHUX BOJIH.
HpOI[OJ'II)HI:Ie " MOICPECUYHBIC BOJIHBI. ,Z[J'II/IHa BOJIHBI U

CKOpPOCTb eé pacipoCTpaHCHUA. Mexanndeckue BOJIHEI B




TBEPIIOM TeJIe, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. [')poMKOCTh U BeIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wudpas3Byk U ynbTpa3ByK
[IpakTHyeckue paboThI:
Omnpenenenve 4acToThl M Tepuoja  KosieOaHWUi
MaTEMaTUYECKOI0 MasITHUKA.
Omnpenenenve 4acToThl M Hepuoja  KosieOaHMH
NPY>KUHHOTO MasiTHUKa

97 HccnenoBanue 3aBUCMMOCTH TIEpHOJa  KoJeOaHHU

' NOJBEIIEHHOr0 K HHUTU Tpy3a OT JJIUHBl HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHOJa  KoJeOaHHUI
NPYXKUHHOTO MasiTHUKa OT Macchl rpysa. IlpoBepka
HE3aBHUCHUMOCTH nepuojaa KoJIeOaHui rpysa,
MIOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbl. I3MepeHne yckopeHHs CBOOOIHOTO MaieHUs
dusnueckue ABICHUS B MPHUPOJIE: BOCIPUSATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMHUYECKUE BOJIHBI,
IyHaMH, X0

99 TexHuueckne ycTpOMCTBA: 3XOJIOT, HCIOIb30BAHUE

YJIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHbBI

3HeKTp0MaFHI/ITHOe TI0JIC. 3JICKTpOMaFHI/ITHLIC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana >7E€KTPOMArHUTHBIX BOJIH

10.3 DJIeKTpOMarHuTHas npupoga cBera. CKOpoOCTh CBeTa.

' BonHoBEIE cBOMCTBaA cBETa

[pakTuyeckue paboThI:

10.4 N3ydenne CBOMCTB  JJIEKTPOMArHUTHBIX  BOJH  C
MTOMOIIBI0 MOOUIIBHOTO TeleoHa
@dusnyeckue SABICHHA B HOpUPOJE: OHOJIOrHYECcKOe

10.5 nelcTBue BUJIMMOTO, yABTPaPHOIECTOBOIO "
PEHTT€HOBCKOTO U3Ty4YEHUI

106 Texnuueckue YCTPOWCTBA: HCIIOJIb30BaHHE

QJICKTPOMArHuTHBIX BOJH JJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. MicTouHMKH cBeTa
11.2 [IpssMonnHEHOE pacpOCTpaHEHNE CBETA
Otpaxenue ceta. [Inockoe 3epkaiio. 3aKoH OTpaKeHHs
11.3
cBeTa
114 [Ipenomnenue cBeTa. 3aKOH TMPEJOMJICHHS CBETa.
' [TonHOe BHyTpEeHHEE OTpaKEHHUE CBETA
115 JIunza. Xop myueli B TUH3E
116 OnTuueckass cuctema Qoroanmnapata, MHKpPOCKONa u
' TenecKona
117 I'ma3 kak onrthueckas cucrteMa. bnu3opykocts
' JAITbHO30PKOCTh
118 Pasnoxxenue Gernoro cBera B cnekTp. OnbiTel HpioTOHA.
' CrnoxeHue crieKTpajbHbIX 1IBETOB. Jlucnepcus ceera
[TpakTrueckue paboTHI:
#H#Par###HccienoBanue 3aBUCUMOCTH yria
OTpakKeHMsI CBETOBOTO JIyya OT yrJja MaJIeHusl.
Hi#Par#H#I3ydeHne  XapakTepUCTUK  HM300pakeHUs
IIpeIMETa B IUIOCKOM 3€pKaJie.
Hi#Par#H#lccnenoBanue 3aBHCHMOCTHU yria
NPEJOMJICHUSI CBETOBOI'O JIyda OT YIjla MajieHus Ha
119 IPaHUIIE «BO3JYX — CTEKIION.
' #HPar### lonydenne  M300pakKeHUH € TIOMOIIIBIO
COOMpArOIIEH JTNH3HI.
#HHPar###Onpenenenie  (GOKYCHOTO  pacCTOSHUS U
ONITUYECKOM CHIIBI COOMPAOIIEH JINH3HL.
HHAPar###ONBITE IO PaA3JIOKEHUIO OEJIOro CBETa B
CIIEKTD.
H#HPar#H###ONbITHl 110 BOCIPUSATHIO LIBETA NPEAMETOB
IpY UX HAOJIOJIEHUH Yepe3 IIBETOBbIC (PUITBTPHI
duszuueckue sABICHUS B pupoje: 3atMenns CoiHIa U
11.10 JlyHsbl, 1BeTa TeJ, ONTHYECKUE SIBJICHHUA B aTMocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOWCTBA: OUKH, MIEPUCKOIIL,




¢doToanmnapat, ONTHUECKHUE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
191 Onwitel Pesepdopna m 1utanetapHas MoJeidb aToMa.
' Mopens aTroma bopa
192 Hcnyckanve W IOIJOLIEHUE CBETa aTOMOM. KBaHTBI.
' JInnelyaTele CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(ha, OeTa- U TaMMa-U3TydCHUS
124 Crpoenue artomHoro sapa. HykioHHas  Mopaenb
' aTOMHOTO spa. M30To1b!
125 PanuoakTtuBHble mnpeBpameHus. Ilepuon mnomypacnana
' aTOMHBIX sI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOrO U
' MacCOBOI'0 YHCEN
12.7 DHeprus CBA3U aTOMHBIX s71ep. CBsA3b MACCHI M SHEPTUU
128 Peakuuu cuntesa u nenenus snaep. MIcTouHMKY 3HEprun
' CounHua u 38B€31
12.9 SnepHas  sHepretuka. JIeHcTBHE  paauMOaKTHBHBIX
' U3ITy4EHUI Ha KUBBIE OPTaHU3MBI
[IpakTudeckue pabOTHI:
HaGmroneHue CIUIOMIHBIX W JIMHEHYATBIX  CIIEKTPOB
1910 U3ITy4YECHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPIrUU YaCTHUIbI
0 TOPMO3HOMY TTyTH (T10 hoTOrpadusm).
W3mepenne paainoakTUBHOTO (oHa
@usznueckue SBICHUS B IPUPOJAE: ECTECTBEHHBIN
pPaaNoOaKTUBHBII ¢om, KOCMUYECKHUE Ty4H,
12.11 PagUOAKTUBHOE W3JIYyYCHUE IPUPOAHBIX MHUHEPAJIOB,
JICCTBUE DPAJUOAKTUBHBIX M3JIYYEHHH HAa OpraHu3M
YeJoBeKa
19,19 TexHnueckue yCTpOMCTBA: CIIEKTPOCKOIL,

WHJIUBUYaIbHBIN 103UMETp, Kamepa Bunbcona




MPOBEPSIEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMI
IPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA3OBAHUS

Kon
MPoBEPSIEMOT0
TpeOoOBaHUsI

IIpoBepsiembie TPeOOBaHNUS K NMPeIMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 0011ero o0pazosanus Ha ocHoBe ®I'OC

[lonumanne pomu  GU3MKM B HAayyHOH  KapTUHE  MUDA;
c(OpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBS3H
U TI03HAaBAEMOCTH SBJIEHUI NPUPOIBI, O pOJIM 3KCIEPUMEHTa B
¢usuke, o cucremooOpasywomed poau (QU3MKK B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOIMH, 00 HBOIIOLMHU
(bU3UYECKUX 3HAHUH U MX POJIM B ILEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTMHE MHUpPA, O BKJIAJE POCCHUMCKUX M 3apyOeXHbIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOLIETO

MHpa, PA3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHHUA O BHJAX MaTepud (BEIIECTBO W TOJNE), O IBMKCHHH Kak
croco0e CyIIecTBOBaHUS MAaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BEIIECTBa, O (PU3MYECKON CYIIHOCTH SIBICHUH MPHPOJIBI
(MeXaHWYEeCKUX, TEIUIOBBIX, OJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3uvaTh SBICHUS M0 OMUCAHUIO UX XapAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;
YMEHHUE PACTIO3HABAThH MPOSIBJICHUE U3YYCHHBIX (PU3HUECKUX SBICHHUI
B OKpPYXaloIlleM MHpE, BBIACISISI WX CYIIECTBEHHBIE CBOWCTBA

(mpu3HAKK)

Bnagenue ocHOBaMH IOHSATHMHOIO arrmapara “ CHUMBOJIMYCCKOIO
SA3bIKa (I)I/I3I/IKI/I W HUCIIOJIB30BAHUC UX IJId PCIICHHUA y"le6HLIX 3aaay,
YMCHHEC XapaKTCpU30BaATb CBOMCTBA TCII, (I)I/I3I/IIICCKI/IC SABJICHHUA H

MIPOLIECCHI, UCTIONB3YS (PyH/IaMEHTaIbHbIE U YMIUPUYECKUE 3aKOHBI

YMenue onuceBaTh HN3YUYCHHBIC CBOMCTBA TEII U (bl/ISI/ILICCKI/IC SIBJICHHS,

UCTIONB3YS (PH3UYECKIE BETMIMHBI

Bnagenwe ocHOBaMHM METOJOB HAYYHOTO IIO3HAHUSA C YYETOM
cOOJIIOIeHHsT TPaBWJI OE30TMIACHOTO TpyAa: HaOMoAeHUE (HU3HMUECKUX
SIBJICHUM:

YMEHHUE CaMOCTOATEIBHO COOMPATh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY




U3 JJaHHOro Habopa 000pyJOBaHUS MO MHCTPYKLUH, OMHUCHIBATH XOJ
OTIbITA U 3alMCHIBATh €T0 PE3yNbTaThl, HOPMYIHPOBATH BHIBOBL;
MIPOBEJICHUE NPSAMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIMYHH:
YMEHUE IUIAHUPOBAaTh  MW3MEPEHHUs, CaMOCTOSITEIBHO  cOOMpaTh
OKCHEPUMEHTAIBHYI0  YCTAHOBKY [0 HHCTPYKIMH, BBIYMCIATH
3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH MOJIYYEHHBIE PE3YNbTATHI C
Y4€TOM 3a/IaHHOM MOIPELIHOCTH PE3y/IbTaTOB U3MEPEHUIA;
NPOBEICHUE  HECIIOXKHBIX  SKCIIEPUMEHTAIBHBIX  MCCIIEJOBAHUM;
CaMOCTOATENIFHO ~ cOOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY U
IPOBOJUTH  MCCIECJOBAHHME [0  MHCTPYKLUHH,  INPEICTABIATH
HOJy4E€HHbIE 3aBUCUMOCTH (PM3MYECKHX BEJIUYMH B BUAE TaOIHUL U
rpaduKoB, YYUTHIBATH NOTPEIIHOCTH, JEJIaTh BBIBOABI IO PE3yiibTaTaM

HCCIICJOBaHHUA

[lonnmanue  XapakTEepPHbIX  CBOMCTB  (PM3WYECKHX  Mojejen
(MaTepuanbHas TOUKa, aOCONIOTHO TBEPIOE TEJIO, MOJAEIU CTPOCHUS
ra3oB, XHUAKOCTEH M TBEPABIX TeJ, IUIAHETApHas MOJENb aTOMa,
HYKJIOHHasi MOJEJIb aTOMHOIO siJpa) U YMEHHUE INPUMEHATh UX I

00BSICHEHUS (PU3MYECKUX MPOLIECCOB

YMeHue oOBACHATh (U3NYECKHE IMPOLECChl M CBOWCTBA TEl, B TOM
qyuciae M B KOHTEKCTE CHUTyalMil MpPaKTUKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3YyYEHHbIE CBOMCTBA (PU3MUECKHUX

51BJI€HI/II>1, (1)I/I3I/I‘~ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MOACIIN

YMmenue pemarth pacuéTtHble 3amaun (Ha 0Oaze 2 — 3 ypaBHEHHIA),
WCTIONIBb3Ysl 3aKOHBI ©  (OPMYJBI, CBSI3bIBAIOIINE (UBHUECKUE
BEJIMUMHBI, B YaCTHOCTH, 3alHCHIBATh KpaTKOE YCJIOBHE 3aJauH,
BBISIBJISITh HEJIOCTAIOIIUE JaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIC Uil €€ PelICHHUs, UCTIONIb30BaTh CIIPABOYHBIC JIaHHbIC,
MPOBOJUTHh PACUYETHl W OICHUBATh PEATUCTHYHOCTH IMOTYYSHHOTO
3HaYeHHs (PU3MYECKON BEIIMYMHBI, YMEHUE ONPENEISITh Pa3MEPHOCTh

(u3NYEeCKOi BeTMYUHBI, TOTYYSHHOU MPU PELICHNH 3a/1a91

YmMmenue XapaKTCpU30BaThL HPHUHIUIIBI I[GﬁCTBHSI TCXHUYCCKUX
YCTPOP'ICTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IIPOUCCCOB IO UX OIMMCAHUIO, UCIIOJIb3Yd 3HAHUSA O

CBOMCTBaX (U3MUECKUX SBICHUA W HEOOXOAuUMBbIC (PH3UUECKHe




3aKOHOMECPHOCTHU

10

YMeHue ucCnonp30BaTh 3HAHMS O (U3NYECKUX SBICHUSIX B
NOBCEHEBHON KM3HM 11 oOecrieueHUs 0€30MAacCHOCTH  TpHU
oOpameHnn ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXpPAHEHUS 3J0pPOBbS M  COOJIIOJACHHUS HOPM
9KOJIOTUYECKOTO TOBEJICHUSI B OKpYXKalolled cpeze; NOHUMaHHE
HEOOXOAMMOCTH MPUMEHEHHs TOCTMKEHUH (U3UKU U TEXHOJIOTUH

JJIA paiiuOHAJIbHOI'O IIPHUPOAOITIOJIb30BaAHHA

11

OnpIT mouWcka, TpeoOpa3oBaHMS W TpPEACTaBICHUs HUHPOPMALIUU
(hbU3UYEeCKOro CcomepKaHUsl C UCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTUH; YMEHHE OIICHUBATh JOCTOBEPHOCTH
MOJTydeHHOW WH(GOpPMAIMM HAa OCHOBE HWMEIONIUXCS 3HAHUN U
JOTIOTHUTEIPHBIX ~ MCTOYHUKOB, yMEHHE  HCIIOJIB30BaTh  IPHU
BBITIOJIHEHUM Y4YEOHBIX 3a/IaHUM HAay4YHO-TIOMYJISIPHYIO JIUTEPaATypy
(U3HUECKOTO COepXKaHMsI, CIPABOYHBIE MAaTEepPHAIIbI, PECYpChl CETH
WNuTteprner; BrnageHue 0a30BBIMHM  HABBIKAMU  IPEOOpa3OBaHHUs
uH(pOpMAlIUA W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYI'yl0; yMEHHUE
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIbKUX UCTOYHHUKOB




HEPEYEHD 9JIEMEHTOB COIEPKAHUS, ITPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COACPAKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 MexaHndeckoe — ABWXKeHUe. MatepuanbHas — Touka. Cucrema  oTcyéra.
' OTHOCHUTENBHOCTD JABUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBIKeHHe. CpenHsis ckopocTs. PopMmyna ass
12 BBIUMCJIEHUSI CpeHel ckopocTu: v = S/t
PaBHOMEpHOE MpsSIMONIMHENHHOE ABMKEHHE. 3aBUCHMOCTh KOOPJIUHATHI Tela OT
BPEMEHH B Cllydyae paBHOMEPHOTO MPSIMOJIMHEMHOTO JABMKEHUS
13 x(t)=x,+vt
I'padyku 3aBUCUMOCTH OT BpPEMEHM JUIl MPOEKLUUU CKOPOCTH, NPOEKIUH
nepeMeNIeHusl, MyTH, KOOPAMHATHl TMPU PABHOMEPHOM MPSMOJIUHEHHOM
JBIOKEHUU
3aBUCUMOCTh KOOPJIMHATHI Tella OT BPEMEHH B Clydae PaBHOYCKOPEHHOTO
NPSMOJINHEHHOTO JIBUKECHUS:
2
Sl =vy #f+a* %
@opmynbl A MPOEKIUHU MEPEMENICHHs], TPOEKLIUNU CKOPOCTH M MPOEKINH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM IMPSIMOJIMHEHHOM JIBUKECHHUHU:
2
14 .sx(r)=v{,x-r+ax-%.
U.\'(f] =Up, T4, £,
a,(f)=canst,
szz - lez =la,s,
I'padyku 3aBUCUMOCTH OT BpEMEHHM ISl HPOEKIHMHU YCKOPEHHS, MPOECKIUU
CKOPOCTH, MPOEKIHU TepeMelIeHHs, KOOPAUHATHI TPH PaBHOYCKOPEHHOM
IPSIMOJTUHEHTHOM JABM)KCHUU
CpoOoanoe nageHue. @opmysibl, OMUCHIBAIOIINE CBOOOJHOE MAJCHUE Tela 0
15 BEPTUKAIM (JIBW)KEHUE Tejda BHU3 WIM BBEPX OTHOCUTENIBHO IOBEPXHOCTU

3emnn). ['paduku 3aBUCHMOCTH OT BpPEMEHM [UJIsl TPOEKUIUH YCKOPEHHS,




MPOCKIIMA CKOPOCTH M KOOPJAWHATHI TNPU CBOOOJHOM IIaJICHUU Teja II0

BEPTUKATIN

CKopocTh paBHOMEPHOIO JBMJKEHHUS Tela IO OKpyxHocTu. Hampasrnenue
CKOPOCTH.

dopmyna sl BHIYUCIECHUS CKOPOCTH Yepe3 paJuyc OKPYKHOCTH M MEPHOJ

oOpartmeHus:
2R
=
T

LlenTpocTpemMutenbHoe  ycKopeHue. HampapieHue — I1eHTPOCTPEMHTEIBHOIO

16 yckopenus. @opmyra /17151 BBIYMCIIEHUS YCKOPEHUS:
2
a. — L
R
®dopmyna, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpAILECHHS:
V= 1
T
Macca. [InotHocTs BemecTBa. @opmyiia Jis BBIYUCIEHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cua — BexTopHast puzndeckast BeanuuHa. CliokeHue CUil
1.9 SIBnenune unepuuu. I[lepsblit 3akoH HeroToHa
Bropoii 3akon HetoroHa:
F=m-a
1.10
CoHanpaBIe€HHOCTh BEKTOpa YCKOPEHUS TEIa U BEKTOPA CUJIbI, IEUCTBYIOLIEH Ha
TEJIO
Bsaumogernicteue Ten. Tperuit 3akoH HetoToHa:
1.11 Fy y=-Fi
11 TpeHue nokost ¥ TpeHue ckoybkeHus. @opmyina 17 BEIUUCIEHUS MO CUJIBI

TPCHUSA CKOJILKCHUSA




1.13

Hedopmanus tena. Yopyrue u Heymnpyrue aedopmanuu. 3akoH
nedopmanuu (3akoH ['yka):

F=k-Al

yHIpyrou

1.14

BcemupHoe TsiroteHre. 3aKOH BCEMUPHOTO TATOTCHMUS:

my - M,
F=g. .1 2
R
Cuna TsixecTu. Y CKOpeHHue CBOOOTHOTO Ta/ICHUS.
CDOpMYJIa JJIA BBIYMCIICHUA CHUJIBI TAXKCCTHU BOIH3H MMOBCPXHOCTU Sema
JiBmxenue mianet Bokpyr ConHua. IlepBas kocMu4eckast CKOpOCTb.

HesecomocTs 1 neperpy3ku

u: F=mg.

1.15

Nmmynbe Tena — BekTopHas puznyeckas BeIMYMHA.
=m0

I/IMHyJ'ILC cucteMsl Te. I3MeHeHue HMITYJIbCA. I/IMHy.TILC CHJIbI

1.16

3akoH COXpaHCHUA UMITYJIbCA JJIA 3aMKHYTOﬁ CHUCTCMBI TCJII:
D=y +imy Uy, =const

PeakTtuBHOE IBMKECHUE

1.17

Mexannueckas padota. @opmyna st BRIYUCIECHUS paOOTHI CHITBL:

A=Fscosct

MexaHn4deckas MOITHOCTb:

1.18

Kunernueckas u MMOTCHIUAJIbHAA SHCPT U, (DopMyna JJIA BBIYMCIICHUA

KUHETUYECKON IHEPTUU:
2
_mu

Ep=—r

TeopeMa 0 KHHETHYESCKOU OHCPTIHUM. CDOpMy.Ha JJIs1 BBIYUCIICHUA HOTGHL[I/IaJIBHOﬁ




OHEPIUH TCJIa, IOJHATOIO

Hag 3eMiIéit:

E,=mgh

Mexanndeckas OQHCPIu:A:

E=E;.+E »

119 3aKkoH coxpaHeHUs1 MexaHuueckou snepruu. dopmyna ass 3aKkoHa COXpaHEHUS
MEXaHHYECKON SHepruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparieHre MeEXaHUYECKOW YHEPTUM TPU HAJTUYUH CHIIBI TPEHUS.
[IpocThie MEXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKHU.

Poraar. Momenrt cuiter: M - FI.
VYcnoBue paBHOBECHS pbIyara:
M +M, +..=0
1.20
[ToxBmxHbBIM 1 HeTIOABIKHBIN 0510kH. KITJ] mpocThIx MexaHN3MOB,
n= Aﬂmesma
Aﬂr{:laqe:ﬂﬂraﬁ
JlaBnenue TBEpIOTO TENA.
®opMyiia AJ1s BBIYUCIEHUS AaBICHUS TBEPIOIO Tea:
F
r= G

191 JaBnenue ra3za. AtmocdepHOe 1aBlIeHUE.

' ['uapocTaTudeckoe naBieHUE BHYTPH KHIKOCTH.
dopMyna A1t BHIYUCICHUS 1aBJIICHUSI BHYTPH KUIAKOCTH:
P=Pgh+Dy,

1.22 3akoHn [lackans. ['unpaBnuyeckuii mpecc
3akon Apxumena. Popmyna A ONPENETICHHUS BBITAIKUBAIOLIEH —CHIIBI,
JIEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B )KUJKOCTb MJIH Ia3:

1.23

Fam =PEV

VYcnosue miiaBanus teina. [taBanue cy10B 1 BO3AyXOIJIaBaHUE




1.24

Mexannueckue KoJieOaHusl. AMIUTUTYda, TEPHOA W YacToTa KOJICOAHMIA.

dopMyiia, CBSI3BIBAOIIAS YaCTOTY U MEPUOJ KOJICOAHUIN:

1.25

MaremaTtuueckuidi U TPYKUHHBIA MasTHUKHU. lIpeBpamieHue sHeprum mpu

KOJIEOATEIILHOM JIBMKEHUAH

1.26

3aryxatomue Konebanus. BeiHyxneHHble Konebanus. PezoHaHc

1.27

MexaHudecKre BOJIHBI. HpOI[OJ'IBHBIG N IONCPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHEHUS BOJHBI:

L=v-T

1.28

3ByK. FpOMKOCTB N BBICOTa 3BYKa. OTpa)KeHI/IC 3By1(0BOI>i BOJIHBI Ha T'paHHULIC

IByX cpell. MHppas3ByK U yabTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenne cpenHell TUIOTHOCTH BENIECTBA; apXMMEIOBOM CHIIBI, JKECTKOCTH
NPYXHUHBI; KOd(DPUIMEHTa TPEHUS CKOJBXKEHHUS; paOOTbl CHUJIbI TPEHUS, CHJIbI
YIOPYTOCTH; CPEeIHENW CKOPOCTH JBHXKEHUS OpycKa MO HAaKJIOHHOW IIOCKOCTH;
ycKOpeHusi Opycka Npu JBHKEHHM IO HAKJIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoga KojeOaHMM MaTeMaTH4YEeCKOro MAasTHUKA; YacTOThl U Iepuoja
Kosie0aHuil MPYKMHHOTO MAasTHUKA; MOMEHTA CHWJIbI, JEMCTBYIOIIETO Ha pblyar;
paboThl CHJIBI YIPYrOCTH MPH MOIBEME Tpy3a C MOMOUIbIO HEMOJBUKHOTO
610Ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABbEME TPy3a € TOMOIIBIO MOABHKHOTO
6moka.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOW CHUJIBI OT 00BEMa MOTrpyKEHHOMN
YacTH TeJla U OT IJIOTHOCTU KHUJAKOCTH; HE3aBUCUMOCTH BBITAJKUBAIOLIEH CUIIbI
OT MAaccChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS U OT
pOZla MOBEPXHOCTH; CWJIbI YIPYIOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTEHEHU
nedopmanuu MpyKUHBI, YCKOPEHUsT OpycKa OT yrjila HaKJIOHA HaIpPaBJISIONIEH;
nepuoa (4acToTbl) KoneOaHUN HUTSHOTNO MasTHUKA OT JUIMHBI HUTH; IEpUOJIa
Kojie0aHui NPYKUHHOIO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKHUHBI;
MCCIIe/IOBAaHNE HE3aBHCHMOCTH IEpHOJa KOJIeOAaHWH HHUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS pbluara

1.30

Qusuueckue sA6NeHUs 6 Npupode. TIPUMEPBHl JBWKEHHUS C Ppa3IUYHBIMU
CKOpOCTSIMU B KHUBOH M HEXKMBOW MPUPOJIE, NEUCTBUE CHUIIbI TPEHUS B IIPUPOJIE U

TEXHUKC, TMPUIKWBbBI W OTJIHUBBI, JABWXXCHHC IIJIAHCT ComHeuHoOM CUCTCMHBI,




PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, PhIYaru B TeJI€ YEJIOBEKa, BIUSHHIE
aTMoc(epHOro HaBlIeHHsS Ha KUBOM OpraHU3M, IUIaBaHHE pbIO, BOCHPUSITHE

3BYKOB JKUBOTHBIMH, 3CMJICTPACCHUC, ceficMuUuecKue BOJIHBI, IYHaMH, 3XO

Texnuueckue yCWlpOZZCI’I’l@d.' CIIMAOMETP, AATYUKU IIOJIOKCHUSA, PACCTOAHUA U
YCKOpPCHUA, AUHAMOMCTpP, MNOAUIUIIHUKH, PAKCTHI, pbI4ar, HOIIBI/I)KHLII\/'I n

HEIIOIBHKHBIN 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTLIC MCXaHHU3MbI B 6LITy,

L3l COO0IIarIuUecss COCyAbl, YCTPOMCTBO BOJOMPOBOJA, THIPABIUYECKUN TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, 3IXOJOT,
MCIIOJIb30BaHUE YIbTPA3BYKa B OBITY U TEXHHKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHHSI ~ MOJICKYJSIPHO-KMHETHYECKOW  TEOPUU  CTPOCHHS

2.1 BemiecTBa. Mojienu TBEPOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSTHHM BEIIECTBA.
Kpucrannuaeckue u amopdHbie Tena

25 JBumxenne wyactui, BemiecTBa. CBs3b CKOPOCTH  JABMXKEHHMS YacTULl C

' TeMmeparypoit. bBpoyHnoBckoe nBmwxkenue, muddysus

2.3 CMaunBaHUE W KaWJUIAPHBIE SBJICHUS

2.4 TemnnoBoe paciIMpeHne U CKATHE

2.5 TemnnoBoe paBHOBECHE

26 Buytpennsis sHeprus. Pabota u Teruomepenada Kak CHOCOObI M3MEHEHUS

' BHYTPEHHEHN SHEPrUn

2.7 Bunbl Ternnonepenayuun: TEIONPOBOIHOCT, KOHBEKIUS, U3TyUYECHUE
HarpeBanne wu oxnaxnenue ten. KonuuecTBo — TemnoTel.  YenbHas
TEIJIOEMKOCTb:

2.8
O=cm(t,—1,)
3aKOH COXpaHEHUsl PHEPTrUU B TEIUIOBBIX MpOLECCaX. YPaBHEHUE TEIIOBOTO
OanaHca:

2.9
O+0, +..=0
Ucnapenne u xoHjueHcauus. V3mMeHeHHE BHYTPEHHEH SHEpPrud B IpOLECCE

210 WCmapeHuss MW KOHJAeHcauuu. KumneHue KUAKOCTH. YAenbHas TeIioTa

' napooOpa3zoBanusi: L = Q/m

211 BnaxxnocTs Bo3ayxa




[[naBnenne wu Kpuctramzauusd. V3MeHEeHUWE BHYTPEHHEH OSHEpPruM TpuU

IJIABJICHUU U KpHUCTAJIJIIM3allH. YILGJ'IBHaﬂ TCIJIOTA ITJIaBJICHUA

2.12 N O
“m
BHyTpeHHss hHEprus cCropaHus TOIUIMBA. Y 1eJIbHAs TEIUIOTa CrOPaHMsl TOILIMBA:
2.13 q=Q/m
2.14 [Tpunuumnel padbotsl TerioBsix aurateneid. KITJ[ TemnoBoro npurarens
Ipakxmuueckue pabomul
N3mepenne yaenbHON TEMI0EMKOCTH METAJUIMUECKOTO IMJIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHON
Macchl, B KOTOPYIO OIIYIIEH HarpeTblii IWIMHADP; KOJWYECTBA TEIUIOTHI,
2.15 OTJJAHHOT'O HAarpeThiM LWJIMHAPOM, IOCIE OIYyCKAaHUS €ro B BOJYy KOMHATHOMN
TEMIIEPaTypbl; OTHOCHUTEIBHON BIAXXHOCTU BO3/yXa; YACIbHOW TEIIOTHI
IaBjaeHus Jbaa. MccinegoBaHue M3MEHEHMsI TeMIEpaTypbl BOIBI  MpPH
Pa3IUYHBIX YCIIOBUSX; SIBJCHHS TEIUIOOOMEHa MpPU CMEIIMBAHUU XOJOJHOU U
ropstaeil BOAbI; MpoLiecca UCIIapeHUs
Qusuueckue A61eHUA 6 npupooe: TIOBEPXHOCTHOE HATSDKEHHE M KalMJUIIPHbBIC
2.16 SBJICHUSI B MIPUPOJE, KPUCTAILIBI B mpupoje, uznydeHue ConHila, 3aMep3aHue
BOJI0EMOB, MOpPCKHUE OpH3bl; 00pa3oBaHKE POCHL, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea: KauWUIAPbl, IPUMEPBl UCIOJIB30BAHUS KPUCTAJUIOB,
217 KUAKOCTHBIM TEPMOMETp, AATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
' JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHa, ABUTATEIb BHYTPEHHETO
CropaHust
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onextpu3anus Tell. J[Ba Buaa 31eKTpUIECKUX 3apsiioB
3.2 B3aumopericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs JIEKTPUUECKOT0 3apsaa
34 Onektpuyeckoe moje. Hampsk€HHOCTh  snekTpuyeckoro mnoss.  [IpuHimn
' CYNEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurtenu osnexkrpuueckux 3apsaoB. JleHCTBHE 3JEKTPUYECKOrOo MO Ha
' aneKTpudeckue 3apsabl. [IpoBOIHUKY U TUAIEKTPUKH
3.6 ITocTosiHHBIN 31eKTpUUECKUil TOK. JlelicTBus anekTpudeckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/

9J'IeKTpI/ILIeCKOe COIIPOTUBJICHHC. YaenbHOE QJICKTPHUICCKOC COIIPOTHUBIICHHUC!

3.7 R =pl/S
38 3akon Oma st yyactka anekrpudeckoit nenu: | = U/R
ITocnenoBarenbHOE COEUHEHNE IPOBOJHUKOB:
I =I,;U=U+U,; R=R +R,
1 1 1 2
3.9 [TapannenbHoe coeAMHEHUE TPOBOJHUKOB PABHOT'O COIPOTUBIICHHS:
U=U;I=I+1;R=2.
2 2 B
CMmernanHble COeTMHEHHS IPOBOTHUKOB
Pabota u MomHOCTH AeKTprueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenna:
3.11 0=I"-R-t
312 OmnbiT Dpcrtena. MarHUTHOE IMMOJi€ MPSMOTO HPOBOJHHMKA C TOKOM. JluHMM
MarHUTHOM MHIYKIUU
313 MarnutHoe TmoNe TOCTOSIHHOIO MAarHuTa. B3aumoneiicTBHE IMOCTOSHHBIX
MarHuTOB
3.14 JlelicTBre MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABnenue anekTpoMarunTHON HHAYKIUK. [IpaBuno Jlenna
IIpakmuueckue pabomul
W3MepeHne  3IEKTPUYECKOrO  CONPOTHUBIEHUS  PE3UCTOpPA;  MOILIHOCTHU
JIEKTPUUYECKOTO TOKA; pabOThI AIEKTPHUUECKOrO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, BO3HHKAIOMIETO B IPOBOIHHUKE

(pe3ucTopsbl, JaMIoYKa), OT HAIPSXKEHUS! Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTH
COTIPOTHUBJICHUS OT JJIMHBI MPOBOJAHUKA, TUIOMIAIN €r0 MOMEPEUYHOTO CCYCHUS U

YACJIBHOTO COMMPOTUBJICHUA.




[IpoBepka mpaBuiIa s NEKTPUUYECKOTO HANPSIKEHUS MPHU MOCIEA0BATEIHHOM
COEIMHEHUU MPOBOJHMKOB; IMpaBWja A CHIbl AJIEKTPUYECKOTO TOKa TpHU

napajieIbHOM COeIMHEHNH POBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue seieHUsi 6 npupode. SIEKTPUYECKHUE SIBIEHUS B aTtMocdepe,

3.17 ANEKTPUIECTBO KHUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJTH, JIPEeH( IOIFOCOB,
POJIb MATHUTHOT'O TIOJIS JUIS KU3HU Ha 3eMIle, MOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea: SIEKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTarT,
CYETYMK  IJIEKTPUUECKOM  HHEpPruu,  3IJIEKTPOOCBETUTENIbHBIE  HPUOOPHI,
3.18 HarpeBaTeIbHBIC  AJICKTPONPUOOPHI (mpumepsr), ANEKTPUUYCCKUE
MPEeIOXPAaHUTENH, JJIEKTPOMAarHUT, OAJIEKTPOJIBUraTeNb TMOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJTHEL. [1Ikaa 3eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsMonnHeliHOe pacipocTpaHEHHUE CBETA
3.21 3akoH oTpakeHHus cBeta. Ilockoe 3epkano
3.22 [Tpenomnenue cBeTa. 3aKOH NMPETOMIICHHS CBETa
3.23 Jucniepcus ceta
324 Jlunza. Xox nydeit B nua3e. DokycHoe paccrosiHue JMH3BL OnTHYECKas CHiia
' mumsel: D = 1/F
3.25 ['ma3 xak onTryeckas cucrema. Onrudeckue TpruoopsI
IIpakmuueckue pabomul
#i#Par#Ht#lI3MepeHne ONTUYECKON cuibl coOuparouield JHMH3bI; (OKYCHOTO
paccTosiHUA coOuparoliel JTUH3BI (TI0 CBOMCTBY paBEHCTBA pa3MEpOB MpEeAMETa U
M300paXKeHUs, KOrja MpeAMET PAcloNIOKeH B JBOMHOM (Qokyce), MmoKazarens
3.26 MIPEIOMJICHHUS CTEKIIA.
###Par###lIccnenoBanue CBOWCTBA HM300pa)KE€HUs, TMOITYYCHHOTO C ITOMOIIBIO
coOuparonieil JUH3bI;, U3MEHEHHS (DOKYCHOTO pPACCTOSHUS JABYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH YTJla MPEJOMIJICHHSI CBETOBOTO Jyda OT yrja IMajJeHHus Ha
IPaHUIIE «BO3YX — CTEKIIO»
397 Qusuueckue ssnenus 6 npupode: 3arMmenuss Comnna u JlyHel, nBera Tedn,
. ONTHYECKHE ABJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUpax)
38 Texnuueckue ycmpoiicmea: O4YKH, TEpUCKON, (HoToAMmapar, OMNTUYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
41 PamnoaktuBHOCTE. Anb(a-, OeTa-, ramMmma-usznydenus. Peaknuu anbda-u Oera-




pacriaga

4.2 OmnsiTel Pezepdopra no paccesnuto anbda-yactuil. [Inanerapnas moaens atoma

4.3 CocraB atomMHOTO siipa. M3oTorsr

44 Ilepuon nosrypacnaza aTOMHBIX 1€

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MaCCOBOI'O YHCEI
Qusuueckue s6NeHUs 6 Npupooe: E€CTECTBCHHBIH PaIMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaIMOAKTHBHOE U3JIydeHHE MPHUPOAHBIX MUHEPAJIOB,
JieificTBHe paAOaKTUBHBIX U3Iy4YE€HUI Ha OPraHnu3M YeJIOBEKa

47 Texnuueckue ycmpoticmea.: CIEKTPOCKOI, UHAUBHUYaJIbHBIM T03UMETp, Kamepa

BuibcoHa, siiepHas SHepreTuka




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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