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MNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTIO o0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30oBaTeIbHOM MpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOl paboyeit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

[Iporpamma 1o ¢u3MKe HAa YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOHM 00pa30oBaTeIbHON NPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIENIMHU MTPernojaBanus yueOHoro npeamera « Ouznkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HAMpaBIeHO Ha (QOpMUpOBaHHE
€CTECTBEHHOHAYYHON TI'pPaMOTHOCTH OOYYaIOMIMXCS W OPraHU3alUi0 HU3y4YeHUs
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3ybTaTaM O0yUYeHUsl, a TAKXKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeaeieHre yueOHoro Marepraia
1o rojaMm o0y4eHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3Y4YCHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BHUTHs TMPEAMETHOTO COACpPKaHUSI U
y4eTe BO3PACTHBIX OCOOEHHOCTEH 00yUJaroIuXxcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

dusznka ABIAETCA CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHOHAYYHbBIX Y4E€OHBIX
IPEeIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOILIECCOB U
SBICHUH, W3yYyaeMbIX XUMHEH, OuWoiorued, acrpoHoMuerd u QU3HICCKOU
reorpagued, BHOCHT BKJIAJ B €CTECTBEHHOHAy4YHYK KapTHUHY MHUpa,
npenocTaBisieT Haubosiee sICHble OO0Opa3lbl NPUMEHEHUS HAY4YHOrO MeToja
MO3HAHUSA, TO €CTh CI1O0CO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3HUECKOro OOpa3oBaHHS B CTPYKTYpE OOIIETO
0o0pa3oBaHUA COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpPEAIONaraer oOBJAJCHUE
CIEIYIOIIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHATH SBIICHMUS,



OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAaY4YHOI'O UCCIICIOBAaHMA,
HHTCPHOPETUPOBATL AAHHBIC W HCIOJIb30BATh HAYYHBLIC OJOKA3aTCIbCTBA
AJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss (GuU3MKK HaA YPOBHE OCHOBHOro oOmero oOpa3oBaHHs
Ompe/eNicHbl B KOHIICTIMU TIpenojaBaHus ydeOHoro mnpenmera «Duszmka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYYAIOIIMXCS K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAHUS ¥ (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKHW IS Pa3BHTHS JIPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHI;

pa3BUTHEC  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymyiei
po(eCCHOHATBHOM JIeITeILHOCTH, CBI3aHHON C (DM3HKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

JlocTkeHne 3TUX IeJeH mporpaMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o01rero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIISTYIOIIUX 3a]1ay:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYCCKUX, TCIUIOBBIX, DJIEKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIIeHUS MPOCTEUIINX pPACUETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IYecKuX MOJIEIIEeH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUHN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BBITIONHATDH OIBITHI,
nabopaTopHbie  pabOTBI M  DKCHEPUMEHTAIbHBIE HUCCIENOBAHUS C
UCTIOJIb30BaHNEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaruenn GU3NIEeCKOro COAEpKaAHUS,
BKJIFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATTU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoeCcCHOHATEHOMN AESTEIBHOCTH, CBI3aHHBIMU
C GU3HKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Hememo), B 9 kmacce — 102 waca (3 waca B HEIENIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIb JI€TAeT BHIOOP IPH MPOBEICHUU
7ab0paTOpHBIX PA0OT M ONBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOIO YK3aMEHA 110 (PU3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SBinenus npuponsl. dusznueckue sABICHUSA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenUuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecrecTBEHHble HAyKHM HU3Y4alOT MPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOIIOJEHUE, MOCTAHOBKA HAY4YHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUecKuX SIBJICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHATOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeIeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa )KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue temmeparypbl IIPpU IOMOIUM KUJIKOCTHOI'O TEPMOMETpA U

JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OOJbIle, YeM OOoJbllle BhICOTA
IycKa.

IlepBoHayanbHbIEC CBEACHUA O CTPOCHHH BelleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
Ttemmneparypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzammoneilictBue yacTuiy
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM W TBEPABIX
(kpucTAIIMYECKUX) Tell. B3auMocCBs3b MeXay CBOMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpoyHOBCKOTO JIBUYKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKECHHUS.
SBneHne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBMDXKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBus Tes. Cuia ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOJIbKEHUs U TPEHHE NOKOs. TpeHue B MPUPOJIE U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUYKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEI.
6. Clio)eHHe CUJI, HalPaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmpeneneHre CpelHEW CKOPOCTU CKOJbXKEHUS Opycka WIM IIapHKa 1o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMM M rasamu. 3akoH Ilackans. IImeBmarnueckune
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMa MOTPYKEHHOW YacTu

T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IJIaBaHUS TEJl: MJIABAHWE WM MOTPYKEHHUE TEJN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJAE OT 00bEMa MOrpy>KEHHOM B
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AKUJKOCTh YaCTHU TeNa.

2. OmpeneneHue  BBITAIKMBAIOMICH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIIECH  CHJIBI,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

PaGoTra u MOIIIHOCTH. DHEPrHUsl.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuio» MmexaHuku. KosadduimeHnt mnonesHoro neucTBus (maiee —
KIIJ]) npocteix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie sIBJCHMS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHMM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTCH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUM MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmauunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTIO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH SHEprumu:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbele IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaOmronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmonenne wu3MeHeHHMsT BHYTPEHHEW OSHEpPruu Tella B pe3yJsibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHON TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNepHO3ULUHU EKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuTh.  B3auMoneHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HANPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUHU.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIBI TOKA.

N3Mmepenne u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JHWHBI, IUIOWAAU IONEPEYHOTrO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJIECHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl 1O MCCHEAOBAHUIO SIBIICHUS JJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

MexaHuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHUYECKOr0 JBU)KCHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBkeHrne. HepaBHoOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeaHsasl U MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe BrkeHue. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m yactora oOpalieHus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsorii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CyNepno3uLnu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHUSI TOKOs1, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcCoOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJa C 3aKPEIUIEHHON OChIO BpalieHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3mMenenue umiynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckass paboTta M MOIIHOCTh. PaboTa cHIl TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MeXaHUYECKOTO JIBHXKEHUS Tella OTHOCUTENIBHO Pa3HBIX TeE

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PpPaBHOMEPHOM U  YCKOPEHHOM  JBWKECHUHU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHUUYECKOW SHEPTUM TIPU IBUKEHUM TEJa MOJT 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
IIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTHU IYTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenenue Ko3ppuLMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUM Teja
IO TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.
11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.
Mexanu4yeckue KoJe0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOMCTBA MEXaHWYECKUMX BOJH. [IpomonbHble U
[IOIIepeYHble BOJIHBL. JlJMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
Mexannyeckue BOJIHbBI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune konebGaHWiA TeNn TOJN JEHCTBHEM CHWIIBI TSHKECTH W CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTU U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne NpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTHU BBICOTHI 3ByKa OT 4aCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJieOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepUoAa  KoJieOaHUU
NPY>KUHHOTO MasATHHKA OT MAcCChl Ipy3a U )KECTKOCTHU MPYKUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MoOJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CgBeToOBbBIE AAIBJICHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMmenus ConHua u Jlynsl. OTpakenue ceta. [Inockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauH3e. Onrtuueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[TpuHun geictBus doToamnmapata, MUKpPOCKOIA U TEJIECKOTIA.

10. Monens ri1a3a.

LW O N Gk~ WD

11. PaznoxeHue 6e10ro cBeTa B CIIEKTP.

12. Ilonmyuenue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)X€HHMsS CBETOBOTO Jiyya OT yIJa
MaJICHUsI.

2. HM3ydeHue xapaKTepUCTUK M300pakeHUs TpeMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

KBanToBbI€ siBJIeHHS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAOBOTO U MACCOBOTO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl M 3Hepruu. Peakuumu cuHTE3a |
nenenus sanep. Ucrounuku sueprumn CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

JHemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIONIECHHUS.

2. CrekTpbl pa3In4yHbIX ra30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3TYUCHUH.

6. Peructpanus uznyyeHus NpupoOAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: M3MEPEHHE HHEPTHUM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONUNH MOAYTH TIPEAHA3HAYCH I CUCTEMAaTU3AIIH
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHUS U ONBITa  JICITEIHHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUU BCETO Kypca (U3HMKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpEIMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESTEHbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUNBACTCS JOCTHKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHsS MOJYYCHHbIC 3HAHUWs, pelarb 3aJayd, B TOM YHUCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oOJiee BaXKHBIX JOCTHXKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HANPUMEDP, MPAKTAUYECKOrO MCIIOJb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas w3 Tem [JaHHOrO MOAYJS BKIIOYAET AKCIEPUMEHTAIBHOE
UCcleloBaHrue 0000IIaIero xapakrepa. Moaynb 3aBeplIaeTcs MPOBEICHUEM
JTUArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIEro 00pa3oBaHums.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue (pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUIecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTHBHOMY yYaCTHIO B O0CYXJICHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTPUATHE ICTETHUECKUX KayeCTB (PU3UUYECKON HayKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuUil O€30MacHOTO TOBEACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHH, TPU3HAHHE CBOETO IMpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHUS

- aKTUBHOE y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3ajad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NESTEIbHOCTD;

e - TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCIe POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTHUA B NPUOOPETEHHWH HOBBIX (PUBMUECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOKHBIX TJI00ABHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  Y4eOHBIC  JICUCTBHS,  PETYISTHUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KJIAcCU(PUKALMU, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIeJaTh BHIBOJBI C MCIIONB30BAHUEM J€TYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIEr0 ¢ YUETOM CaMOCTOATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
¢uznueckuii dKCIEPUMEHT, HEOONbIIOe HCcCcIeoBaHNe (U3HUECKOrO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JajibHEIee pa3BUTHE  (U3HUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPHU MTOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C y4ETOM NPEIOKCHHOW ydeOHOMU
buzudeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXJeHusi yd4eOHOro Marepuaia, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBbI
BBICKA3bIBaTh WJCH, HALCJICHHBIE HA PELICHUE 3aJaud U IMOAJACPKAHHE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUUYUE U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JOCTWKEHHUIO: pACIpEeNesaTh poJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIIHNX
TSt petieHust GU3NYEeCKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJVIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyalbHOE, TPUHATHE pEIICHHUs B TPyIMIe, MPUHSATHE PpelIeHUuMN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEJAOBAHMS C YyU4ETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUS  (HEHOCTHKEHHS) PE3yJbTaTOB
JIeSITETHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HAa OMIMOKY MpHU pelleHUH (PU3NYECKHUX 3a]a4 Uin
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHSA: (PU3MYECKHUE U  XMMHUYECKHUE  SIBJICHMUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOACHCTBYIOIIAS
cuna, gAedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUAKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO JaBIICHUS HAa KUBOW OpraHU3M, IJIABaHHE PHIO, pbIYaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, MaaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYeCKasi W TMOTEHUUAJIbHAS JHEPrus), MpU OMNHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITWYNH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C JPYTUMHU BEIUYMHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,
XapaKTepu30BaTh CBONCTBA TeJN, (PU3UYECKUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CIOXKEHUsI CUJl (BAOJb OJIHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBecHUsl pbiuara (0J0ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3agadyd B |—2 JEWCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BETWYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJIUYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMoTe3y),  pas3auyaTh U HUHTEPNPETHPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAaXOJUTh OIIMOKKM B XOJE OIbITA, JeNaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYI0BaHNUA,
3aMKUChIBATh X0 ONBITAa U (DOPMYITUPOBATH BHIBOIBI;

BBINIOJIHATh TMpPSMbIE HM3MEPEHHS] PACCTOSHHS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH ITOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aJJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJHOU (PU3NYECKOU BEJIMYUHBI OT
IPYrol C UCIOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIKYILETOCA TeJla OT BPEMEHU JBWXKEHUS TENd, CHJIbI
TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOIIAIA COIPUKOCHOBEHUS TEN, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTU JKUJAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
IJIaBaHMs TEJ, YCJIOBUN paBHOBECHUsl pblyara U OJIOKOB), y4acTBOBATh B
MJIAHUPOBAHUHM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY H
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeIOKEHHOMY IIJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MIPEIOKCHABIX TaOMUIl U TpaduKOB, AeNaTh BBIBOABI IO pPe3yIbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIIBI JCUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYCCKUX YCTPOWCTB C ONMOPOM HAa WX ONHMCaHWsA (B TOM 4YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJAA, THAPABIMYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIAMMbIC (pH3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  TpHUMEpPhl  (HAXOAWTH HWHGOpPMALMIO O  TIpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3MUSCKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIIECTBJIATh OTOOp HWCTOYHWUKOB wuH(popmammu B HMHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM ¢ TyTéM CPAaBHEGHUA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JlaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKUE MUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINH (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BAThH



U3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3HMKH, COINPOBOXKAAThH
BBICTYILJICHUE NIPE3CHTALEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBHKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI JHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, HIEKTPUIECKOE IMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJICHCAIMs, IUIABJICHUE, KpUCTauiu3anus (OTBEpACBaHHUE), KHIIEHUE,
TeIJIonepeaayda (TeTI0NnpOBOJHOCT, KOHBEKIIUS, U3ITy4YECHUE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIA HA TPOBOAHHUK C TOKOM, BJIEKTPOMArHUTHASI MHIYKIIHS)
0 ONUCAaHHWIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHbIE SBICHUS B HIPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
ABJIICHUS B atMoc(depe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emutd, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JUIsl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelbHasg TEIJIOEMKOCTh BEIECTBAa, yJAEJbHAs TeIIoTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yleJbHAs TeIIoTa
CropaHusi TOIUIMBA, KOA()PUUUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUU MPaBUIBHO  TPAKTOBATh
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3UUECKUE SIBICHHUS U TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMs DHEPrUM, IpPU HOTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omnopod Ha 1-2 HW3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHHIA,
($u3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMpATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOUMBbIE g €€ pelIeHHs, MPOBOJAWTH pacyéThl U CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3nYeCKuX METOJOB, HCIIOJIb3Yysl ONMHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIIOJIONKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WIH
(¢u3nyecKkux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrjIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPHl KUIAKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alysl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMUTA,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QopMyIHpoBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/1yXa, CHWJIbl TOKa, HAIpPSIKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ UCHOJb30BaHMEM MpPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTUBIIEHUSI TMPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPE3 NPOBOJHMK, OT HANpSHKEHHWS Ha MPOBOJHUKE,
VCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUU
IPOBOJAHUKOB): TUIAHUPOBATH HCCJEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3YyIbTaTaM MCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHbIE H3MEpeHUs: (U3UYECKUX BeIMYUH (ylelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHE NPOBOJHUKA, pabora H
MOII[HOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHOM WHCTPYKLUU, U
BBIYHCJIATH 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MIpaBWJIa TEXHUKU O€30MacCHOCTH IpU paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

XapakTepu30BaTb IMPUHLMIBI JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBasi TypOHMHA, aMIIEpMETD,
BOJITMETP, CUETUMK DIIEKTPUYECKOM DSHEPIHUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpBl, HarpeBaTENbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATENb TIOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHUM M HEOOXOAMMBIE
¢pusnyeckue 3akOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl TO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LENEN C MMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNUEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI 3JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU 17151 oOecriedeHnss 0€30MacHOCTH MPH OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK HHPOpMauu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM H IYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTepatypy  (pu3mMUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHaIbI,
pecypchl cetn VIHTEepHET, BlajeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKWE YCTHBIC COOOIIEHMUS,
0000mmass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEp)KaHUsi, B TOM 4YHCIE MyOJUYHO TIPEICTABIATh PE3yJIbTaThl
NPOEKTHOW WIJIM WCCIIEIOBATEIBCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB paCTpeNeNsITh O0S3aHHOCTM B TPYNIE B COOTBETCTBUHU C
MIOCTABIIEHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJleKBaTHO OLEHWBATh COOCTBEHHBIN BKJAJ B
JeSITEBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3perniaTh KOHGIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTcu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, nedopmarus
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs SHEPTETHUKA;

paznuyath sBJI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHUE, CBOOOJIHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJMHEHHOE pachpOCTpaHEHUE, OTPAKECHHE M TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHUEe OEIoro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKEHUE JKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIyYH, PAAMOAKTUBHOEC H3IIYYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMKCHIBATh U3yYEHHBIE CBOMCTBA Ted M (U3MUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BENUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIIYJIbC Tejla, HUMIYIbC CHIIBI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
NPYXUHBI, KWHETUYECKAss OHHEPrus, TIOJNHAS MEXaHUYEeCKas JHEPTuf,
NEPHUOJ] ¥ YacToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHUIBI (U3MUYECKUX BEITUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIIMUMHY C JPYTUMHU BEJIUYMHAMM,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS W TIPOIECCHI,
MCIIONIb3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIMI  CYMEPIO3UIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCA, 3aKOHBI OTPAKCHUS H
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN



IPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKHE NPOLECChl U CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemy U3 2-3
YpPaBHEHHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCJIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpH OMOIIU
(¢u3MUEeCKNX METO/OB, HCIIOJb3Yysl ONHUCAHHWE HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPENIONIOKEHUE, OLEHUBATh MPABUIBHOCTh TMOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUM U ONIBITOB;

IPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nueckux CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUS] PHEPTuH, 3aBUCHUMOCTb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MagTHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MAJIbIX KOJICOAHMM, PSIMOJIIMHEWHOE PAaCIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUEHUE CBOWMCTB M300pakKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs TMpeaMeTa B COoOHparomien
JWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTFHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0Opy/OBaHMUs, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMMH, OIpenessis
cpeqHee 3HAaYeHHE U3MepseMoil BenuuyuHbl ((POKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CrHOCO0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTH IYTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HadaJibHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): TIUIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEILHO COOMpAThH
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TMPU PaBHOYCKOPCHHOM JIBMDKCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMOIICH JIMH3BI, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TIOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIro1aTh TIpaBUia TEXHUKN 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 111 oOecriedeHus: 0€30MacHOCTU MpU 00palleHuu ¢ npudopamu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HUECKOTO COJACpKAHHUS B
HNuTepHete, caMoCTOSATENBHO (HOPMYITUPYS MMOMCKOBBIN 3aIIPOC, HAXOAUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COJIEpKaHUs,
nyOIMYHO MPEACTaBIATh PE3yabTaThbl MPOSKTHON MIIN UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3rKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

https://m.edsoo.ru/DOC8D7TOT

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

https://m.edsoo.ru/D403V3C4E

dusnyeckue BeTUYUHEBI U UX
W3MEpeHHe

https://m.edsoo.ru/ASL5SF2X3M

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

https://m.edsoo.ru/X5Y7T7W7L

Kaxk ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3Y4alOT
npupojy. EctecTBeHHOHAYyYHBIT
MeTo no3Hanus. Onucanue
(bU3NYECKUX SBICHHI C
MOMOIIIBIO MOJIeINIEH

https://m.edsoo0.ru/S4G5Z7W4R

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro
TOPU30HTAJIBHO, TEM 00JIbIIE,

https://m.edsoo.ru/G5G3K2T6F




gem OoJtbllie BBICOTA ITycKa'

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/WOU7W3M3Y

JIBM>KeHHE 4acTull BENeCTBa

https://m.edsoo.ru/F6Y6C1WOU

Ypoxk-uccnenoanue «ONbITHI MO
HaOJIIOACHUIO TEIJIOBOTO
pacIIUPEeHHS Ta30B»

https://m.edsoo.ru/ESM4S0P31

10

ArperatHble COCTOSIHHS BELIECTBA

https://m.edsoo.ru/J7M9P7C5R

11

B3anmMocBs3p Mex 1y cBOMCTBaMU
BCIICCTB B Pa3HbIX arperaTHbIX
COCTOAHHUAX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI

https://m.edsoo.ru/W5H7U3F90Q

12

Mexannueckoe OBUKEHUE.
PaBHOMEpHOE M HEpaBHOMEPHOE
NIBIDKEHUE

https://m.edsoo.ru/R7J0L1Y27Z

13

Ckopoctb. Eqununibpl ckopoctu

https://m.edsoo.ru/R4J1R8COD

14

Pacuer nytu u BpemeHu
JIBUKCHUS

https://m.edsoo.ru/NOZ2K8U7M

15

Wueprius. 3akoH HHEPITUH.
BzaumopericTBue TN Kak
MPUYMHA U3MEHEHHS CKOPOCTH
IBIKEHUS TEN

https://m.edsoo.ru/A3L5S3L.4X

16

IInoTHOCTE BemiectBa. Pacuer
Macchel 1 00beMa Telia o ero
IJIOTHOCTH

https://m.edsoo.ru/V6Z9Y5B6W




17

JlaboparopHas paboTa
«OrnpeneneHue MIOTHOCTU
TBEPIOTO TETA»

https://m.edsoo.ru/S7G8LEPOD

18

Pemenue 3a1au o reme
"TImoTHOCTH BemecTra"

https://m.edsoo.ru/M310LOM4V

19

Cuna xak xapakTepucTuKa
B3anMoieicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/J7T1MOS8L

20

JlabopaTtopHnas pabota
«3yueHune 3aBUCUMOCTH
pacTspkeHus (aegopmarivn)
MPYKHAHBI OT TIPHUIIOKECHHOM
CHJIBI»

https://m.edso0.ru/USG2K4X2X

21

SIBnenne taroreHusa. Cuia
TSKECTH

https://m.edsoo.ru/V9K3R1J4C

22

CBs3b MEXTY CUIION TSKECTH U
Maccoii Tena. Bec Tena. Pemenne
3aza4 o teme "Cuia tsokectu"”

https://m.edsoo.ru/L416S5C6B

23

Cuna TspKecTH Ha Ipyrux
wianerax. Gusnueckue
XapaKTEePUCTUKH TJIAHET

https://m.edsoo.ru/J3P1JOR6G

24

H3mepenne cui. Jlunamomerp

https://m.edsoo.ru/H6B5Z7S7H

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/T1A7TG9TOW

26

CnosxeHue 1ByX cui,
HaIIpaBJICHHBIX 10 OJTHON
npsAMOM. PaBHOEHCTBYOIAs CUIT

https://m.edsoo.ru/M7B5G501S

27

Pemenune 3agau no reme
"PaBHogeiicTByrOmas cuin”

https://m.eds00.ru/S9S0A2G8G




28

TpeHue CKOJIbKEHHS U TPEHUE
nokos. Tpenue B npupojie u
TEXHUKE

https://m.edso00.ru/Y57Z2X9T0D

29

Jlaboparopuas paboTa
((I/I3y‘-IeHI/IC 3aBUCHUMOCTH CHUJIBI
TPCHUSA CKOJIBXKCHUA OT CHUJIBI
JaBJICHUSA U XapaKTepa
COIPUKACAIOIINXCS
MMOBEPXHOCTEIN

https://m.edsoo.ru/S405T2N21

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

https://m.edsoo.ru/S8§X3Z8ESN

31

Pemenue 3agaq mo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn, «CHIb,
«PaBHOACHCTBYIOIIAS CHAID»

https://m.eds00.ru/K9T0Z801]J

32

KonTtponbHas padoTa o Temam:
«MexaHn4ecKoe ABIIKCHUCY,
«Macca, IIIOTHOCTRY, «Bec
Tenay, «I paduueckoe
n3o0pakeHue cuim, «CUibhy

https://m.edso0.ru/U4Y0Y4M9Z

33

JaBnerune. CnocoObl
YMEHBIIICHUS U YBEIUYCHUS
JABJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JlaBiieHue raza. 3aBHCUMOCTD
JaBJIEHHM ra3a oT 00bEMa,
TEMIEPATYPHI

https://m.edsoo.ru/J5Q50Q3A7S

35

[Iepenaua naBieHus TBEPABIMU
TeJaMH, KUJKOCTSIMU U Ta3aMU.
3akoH ITackans

https://m.edsoo.ru/S8M4I516V




36

JlaBiieHUE B )KUJIKOCTH U Tase,
BBI3BAHHOE JICICTBUEM CHUJIbI
TSHKECTH

https://m.edsoo.ru/P9T7U9I0W

37

Pemrenue 3aga4d mo reme
«/laBneHue B KUJKOCTH U rase.
3akoH Ilackamsa»

https://m.edsoo.ru/P3Z4T7X2H

38

CooOmaromuecs cocyabl

https://m.edsoo.ru/D1L8KS5Z1E

39

I'mppasnnueckunii npece

https://m.edsoo.ru/Q8I3F1N2H

40

Manowmertpsl. [lopuaeBoi
JKUJIKOCTHBIM HacoC

https://m.edsoo.ru/Y2F9W6NGE

41

Atmocdepa 3emiu. [Tpuunnsl
CYyILECTBOBAHUS BO3IyILIHON
0007109kH 3eMITi. 3aBUCUMOCTh
aTMOC(hEepHOTO JAaBJICHUS OT
BBICOTHI HaJl yDOBHEM MODSI

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bo3myxa. ATmocdepHoe
JIaBIICHHE

https://m.edso00.ru/V6JOG1DOV

43

N3mepenue atmochepHOro
naiienus. OnbIT Toppuyueniu

https://m.edsoo.ru/G3J5F2U1A

44

3aBUCHUMOCTB aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJI
ypOBHEM MOps

https://m.edsoo.ru/A3S9I5SMOP

45

BbapomeTtp-anepou.
ATMocdepHOe 1aBIeHHE Ha
Pa3IUYHBIX BHICOTAX

https://m.edsoo.ru/ W5SO2H6F5V

46

Pemenue 3anau no teme
"ATtmocgepHoe naBieHue"”

https://m.edsoo.ru/HSHOVI1T3P

47

HeﬁCTBHe KUJIKOCTH M I'a3a Ha

https://m.edsoo.ru/E2P8Y7147




IIOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuia

48

Jlaboparopuas padoTa
«OrnpeneneHune BbITaIKUBAOLIEH
CHUJIbI, ICCTBYIOILIEH Ha TEJIO,
MIOTPYKEHHOE B )KUJIKOCTB)

https://m.eds00.ru/X6V4Q6P8Z

49

JlabopaTopHas paboTa 1o Teme
«HccaenoBanne 3aBUCHMOCTH
Beca Tena B BoJAE OT 00bEMa
MOTPYKEHHOM B KUJIKOCTh YaCTH
Tea»

https://m.edso0.ru/S2I0KONSP

50

IlnaBanue Ten

https://m.edso0.ru/P2K8C006X

51

JlaGopaTtopHnast pabota
"KonctpynpoBaHue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJKU U
OTpeieNIeHuE €€
rpy30n0aAbEMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Permrenue 3ama4 o remam:
«[lnaBanue cyn0B.
Bo3nyxomiaBanue», «JlaBnenue
TBEPJIBIX TEJ, KUJIKOCTEH 1
ra3oBy

https://m.edsoo.ru/A9D20Q8A3H

53

Mexanuyeckas pabota

https://m.edsoo.ru/C2M3D5Y4L

54

MomHocTts. EauHuIe MOITHOCTH

https://m.edsoo.ru/HEY9KOX2T

55

VYpok-uccnenopanue "Pacuér
MOITHOCTH, pa3BUBAaEMOM IIpH
HoabEME IO JIECTHHUIE"

https://m.edsoo.ru/T7G0J7W5I

56

[Ipocteie Mexanu3Mbl. Poryar.

https://m.edsoo.ru/B3U9TEM3K




PaBHOBECHE cuil Ha peryare

57

KonTtposneHas paboTa o teme
«/laBnenue TBEpABIX TEN,
KUJAKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edso0.ru/ROTOHON1C

58

PesepsHbliit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBiieHue
TBEPABIX TEN, KUIAKOCTEU U
razoBy» / Bcepoccuiickas
MpoBepoyHas paboTa

https://m.edsoo.ru/W1TOB1B8U

59

Poruaru B TexHuke, ObITY U
npupoje. JlabopatopHas pabora
«HccnenoBanue ycnoBuit
paBHOBECHS pblUara

0.5

https://m.edsoo.ru/RSK100H9K

60

Pemrenue 3agayd mo reme
«Y CcIIoBHSI paBHOBECHS phlUaray

https://m.edsoo.ru/L5G50Q2K80

61

KoaddumumenT nmosesnoro
NeMCTBUS MeXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/] nakinoHHO#M
MIJIOCKOCTH

0.5

https://m.edsoo.ru/J4K776J21

62

Pemtenne 3amau mo treme "Padora,
moiHocTh, KIT"

https://m.edsoo0.ru/Z8YSDOL2Y

63

MexaHnyeckasi 3HEPTHUs.
KuneTrnueckas ¥ moTeHIMagIbHas
SHEprus

https://m.edsoo.ru/P4V40409T

64

3aKOH COXpaHEHHUs

https://m.edsoo.ru/LON7TOD9C




MEXaHUYECKOHN SHEPrun

65

YPOK-3KCIIEpUMEHT 10 TEME
"DKCcnepuMEHTaIbHOE
OIpENEIICHUE U3MEHEHUS
KHHETHYECKON M MOTCHITNAITLHOM
SHEPTUH MPU CKATHIBAaHUH TEJIa
10 HAKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/Y6G40O9K7U

66

KonTponsHas paborta no teme
«PaboTa 1 MOIIHOCTB. DHEPrUs»

https://m.edsoo.ru/P2Z7P4G4N

67

PesepsHslit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHndeckoe aBmKeHne"

https://m.edsoo.ru/J4Y7W4R47Z,

68

PesepsHslit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MomHocTh. DHeprus"

https://m.edsoo.ru/A5Z2G6YOM

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

12




8 KUIIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoThI

OcHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKO M

1 1 https://m.edsoo.ru/I1L6WS5X0Z
TEOPUU U UX OTBITHHIE
TIOITBEPKICHUSI
Macca u pazMep aTOMOB U

2 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJT
Monenu TBEpPAOTO, )KUAKOTO U

3 ra3z000pa3HOro COCTOSTHUN 1 https://m.edsoo.ru/N9T7DIS1F
BellleCTBA
OObsicHEHNE CBOMCTB TBEPIIOTO,
JKUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHMM BeEIeCTBA Ha OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
MOJIOKEHUW MOJIEKYJISIPHO-
KHMHETUYECKON TEOpUHU
Kpucrannumueckue u amopdusie

5 P pb 1 https://m.edsoo.r/HEW2Q8 V5D
Tena
CmauuBaHuE U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/M209B3R 1L
[ToBepxXHOCTHOE HaTsKEHUE

7 TennoBoe paciIMpeHne U CKATHE 1 https://m.edsoo.ru/J7TITSC3B
Temnepatypa. CBs3b

8 TEMIIEPATYPHL CO CKOPOCTBIO 1 https://m.edsoo.ru/C9P4B3B3E
TEIJIOBOTO JABUKEHUS YaCTHI]

9 Buytpennss sneprusi. Crioco0bl 1 https://m.edsoo.ru/F1S701S9X




W3MEHEHUs BHYTPEHHEN SHEPrun

10

Bupael Tennonepenaun

https://m.edsoo.ru/R8EO0E4G2]

11

VYpoxk-koHpepeHuus
"[IpakTHUecKO€e UCII0JIb30BaHNE
TEIUIOBBIX CBOMCTB BCIICCTB U
MaTCpuajloB B LCIIAX
sHeprocoOepexeHus"

https://m.edsoo.ru/ROD8O9IVOQ

12

KonmuecTBo TeIioThl. Y IenbHas
TCIJIIOEMKOCTD

https://m.edsoo.ru/F6M7F7K8S

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH u TeTIOBOE
paBHOBeCHE

https://m.edsoo0.ru/E7TR9C6G1Q

14

JlabopaTtopnasi pabota
"UccneqoBanue IBICHUA
TEMI000MEeHa MTPU CMEITMBAHUHT
XOJIOJTHOM U Topstyeit BOAbI"

https://m.edsoo.ru/Q8RIC6H2R

15

Pacuer xommaecTBa TCIIJIOTHI,
HGO6XOI[I/IMOFO JJI1 HarpeBaHUsA
T€J1a U BBLACIIAAEMOI'O UM IIPU
OXJIAXKACHHUHU

https://m.edsoo.ru/X8H6J1WO0OY

16

JlaGopaTtopHas pabota
"Onpenenenue yaenbHOM
TEIUIOEMKOCTH BellecTBa"

https://m.edsoo.ru/H4V7Q308C

17

9Hepr1/151 TOILIMBA. Y JienbHas
TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/M8M57Z4K6B

18

IInaBnenue u OTBCPACBAHUC
KpUCTATNIMYCCKUX TCJI. YaenbHas
TCIIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/D3W3A40Q21




19

Jlaboparopnas paboTa
"Onpenenenue yaenabHOM
TEIUIOTHI IIJIaBJIEHUS Ibaa"

https://m.edsoo.ru/GEPOHOXS5B

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenne

https://m.edsoo.ru/V4Y0OX8O3H

21

Kunienne. Y nenpnas Temiora
napooOpa3oBaHus U
KOHJICHCAIMU. 3aBUCHMOCTD
TeMIEePaTypbl KUTICHUS OT
aTMOC(hepHOTO TaBJICHHS

https://m.edsoo.ru/I6MS5SB7X7T

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Onpenenenre OTHOCUTEITBLHOMN
BJIAXKHOCTH BO3ayxa"

https://m.edsoo0.ru/NOG6HEC2D

23

Pemenue 3a1a4 Ha onpeiesieHre
BJIYKHOCTH BO3/yXa

https://m.edsoo.ru/DOJ8G4K8H

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO
CrOpaHus

https://m.edsoo.ru/J7B1BSESE

25

KIIJI TenmoBoro aBurarers.
TermoBble ABUraTEN U 3alUTa
OKpYy>Karomei cpeibl

https://m.edsoo.ru/S8A4K7F3F

26

3aKkoH COXpPaHCHUA U
IpeBpaliCHUus SHCPIrUun B
TCIUIOBBIX IIPpOLECcax

https://m.edsoo.ru/ION7C7D71

27

[ToaroToBka Kk KOHTPOJIBHOM
pabote o Teme "TerioBsie

https://m.edsoo.ru/F2Z3K2F2D




SABJICHUA. I/IBMCHGHI/IG aneFaTHbIX
COCTOSIHMH BerecTBa"

28

KonTtposnsHas paboTa o teme
"TemnnoBsie sBiIcHUS. V3MeHeHHE
arperaTHbIX COCTOSTHUI
BemecTBa"

https://m.edsoo.ru/EOI6W3U2P

29

Dnektpuzarus Ten. [[Ba pona
AMEKTPUICCKHIX 3aPSI0B

https://m.edsoo.ru/U7VITOV7Z

30

Ypok-uccnenoBanue
"DnekTpu3anus Tel HHAYKINEH 1
IIpY COIPUKOCHOBEHUN"

https://m.eds00.ru/LOYVOY8NIC

31

B3anmoelictBre 3apsKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/H2R1J1U60

32

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTD 3JIeKTpUYECKOTOo
nosist. [IpuHnun cynepno3unuu
AIEKTPUYECKUX TOJIEH

https://m.edsoo.ru/Z5Q3S3U0K

33

Hocwutenu snexrpuueckux
3apsa0B. DJIEMEHTAPHBIN 3apsil.
Crpoenue atoma

https://m.edsoo.ru/ X6 W509K0K

34

HpOBO,[[HI/IKI/I " JUDJICKTPHUKMU.
3aKkoH COXpPaHCHUA
QJICKTPHUYCCKOI'O 3apsaa

https://m.edsoo.ru/J1F4R7N4F

35

Pemenue 3amau Ha IMPUMCHCHUC
CBOMCTB QJICKTPUYICCKHUX 3apaa0B

https://m.edsoo.ru/I4O8N8X00

36

DNEKTPUUYECKUH TOK, YCIOBUS €r0
cyuiecTBoBaHus. McrouHukmn
IEKTPUYECKOTO TOKA

https://m.edso0.ru/O7T7Y419]




37

JIeNCTBHS DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

VYpoxk-uccnenosanue "JleiictBue
AIEKTPUYECKOTO TOJISI HA
MIPOBOJIHUKY U JUDJIECKTPUKH"

https://m.edsoo.ru/T1K3V1X2Y

39

DNEeKTPUYECKUM TOK B METaJIaX,
JKUJIKOCTSIX M ra3ax

https://m.edsoo.ru/N4C3B6K8W

40

DneKkTpuyecKas 1enb U e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/PSG1AOWSN

41

Cuna Toka. JlabopaTopHas pabora
"U3mepenue u peryampoBaHue
CuJbl ToKa"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

DIIEKTPUYECKOE HAIIPSIKEHUE.
BonbsT™merp. JIabopaTopHas
pabota "H3mepenne u
peryJiupoBaHu€e HANPsKEHUA"

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTHBICHUE TPOBOTHUKA.
VY enpHO€ CONpOTUBIICHUE
BEIIECTBA

https://m.edsoo.ru/E3Z8S7Q27

44

JlaGopaTopHnas pabota
"3aBUCUMOCTb JIEKTPUUYECKOTO
COMPOTHBIICHUS IPOBOJIHUKA OT
€ro JJIUHBL, TUIOIIA U
MOTIEPEYHOT0 CEYCHHUSI U
Marepuana"

https://m.edsoo.ru/P7S2L1M2M

45

3aBUCUMOCTH CUJIBI TOKA OT
HanpsbkeHus. 3akoH Oma i
ydacTka [enu

https://m.edsoo.ru/D8J5G70Q5S

46

JIaGoparopHas paboTa

https://m.edsoo.ru/R7A5GOISN




"UccnenoBanue 3aBUCHMOCTHU
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa u HalpsHKEHUS Ha
pesucrope"

47

IlocnenoBarenpHOE U
MapajieTbHOE COSTUHEHUS
HpOBOI[HI/IKOB

https://m.edsoo.ru/A7Q8YS5P7B

48

JlabopaTtopHnas pabota "IIpoBepka
MIpaBUJIA CIOKEHUS HANPSKEHNUN
MIPH MOCJIEeI0BAaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/M1C7Z7D9S

49

JlabopaTtopHnas padota "IIpoBepka
MIpaBUJIa JUIsSl CUJIBI TOKA MPU
napajyuieIbHOM COEAMHEHUU
pe3uctopon"

https://m.edsoo.ru/D3J6R8N6E

50

Pemenue 3aga4 Ha npuMeHEHUE
3akoHa OMa JyIsi pa3JIMuHOTO
COCIMHEHUS TIPOBOTHUKOB

https://m.edsoo.ru/A7SOW2R1W

51

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoynsa-Jlenna

https://m.edsoo.ru/E4A27Z3D7T

52

JlaGopaTtopHas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/E2P6V8C30Q

53

DneKTpUUYeCKue UENH U
MOTPEOUTENN IIEKTPUUECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHHUe

https://m.edsoo.ru/R7F2V1B5T




54

ITocTossHHBIE MAarHuTHI, UX
B3aUMOEHCTBUE

https://m.edso00.ru/Z0C9C1M8S

55

VYpok-uccnenosanue "N3yuenune
OJIEN TOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/I1K1R5T7B

56

MaruutHoe nojie. MarautHoe
noJjie 3eMJIH U €ro 3HAYECHUE IS
JKU3HHU HA 3emiie

https://m.edsoo.ru/A1B1G4M9L

57

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "DneKTpuuecKue
3apsibl. 3apsHKEHHBIE Tela U UX
B3anMoencTBus. [IocTOSTHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/L5SD2EOL40O

58

KounTponbHas pabora no teme
"DnexkTpuyuecKue 3apsapl.
3apsiKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edso00.ru/G7X7C706X

59

PesepBubIit ypok. PaboTa ¢
TekcTtaMu 1o Teme "llocTosHHbIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickasi mpoBepouHas
pabota

https://m.edsoo.ru/FSD8DI9TEN

60

OnbIT OpcTena. MaruutHoe nosje
ANEKTPUYECKOT0 Toka MarauTtHoe
0JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/T9L1S9K0Q

61

[IpumMeHeHue IeKTPOMarHuToB B
texHuke. JlabopaTopnas padora

0.5

https://m.edsoo.ru/M8VINSDOL




"N3ydyeHue neicTBUS MarHUTHOTO
0JIs1 HA MPOBOJHUK C TOKOM"

62

DneKTpoABUraTeb NOCTOSIHHOTO
Toka. Mcrons3oBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHcnopte. JlabopaTtopHas
pabora "KoHcTpynpoBanue u
n3ydeHue paboThbl
aJIeKTpoABUTaTENA"

https://m.edsoo.ru/J1V7A7C21

63

OnbiTel @apajes. 3akoH
SHGKTpOMaFHI/ITHOI\/’I HUHAYKOWH.
[IpaBuio Jlenna

https://m.edsoo.ru/ESLEMOH4 W

64

OnekrporeHeparop. CrocoOs
MOJTYYEHHUS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJIISIEMBIX UICTOYHHKAX
SHEPruu

https://m.edsoo.ru/FSHEWIR8I

65

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "DIEKTPUIESCKUE
U MarHUTHBIE SBJICHUS"

https://m.edsoo.ru/G1L3L2X7L

66

KounTtponbHas pabora no teme
"DJIeKTpUUECKHEe U MarHUTHbBIE
siBieHUs"

https://m.edsoo.ru/Y2X8R3FON

67

PesepBHriit ypok. Pabora ¢
TekcTaMu 10 TeMe "TemnaoBrle
SIBJIEHUS"

https://m.edsoo.ru/J1J3F9B6T

68

PezepBHblit ypok. Pabora c
TEKCTAMU 110 TeMe "MarauTHele

https://m.edsoo.ru/P9I2D8KOW




SABJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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9 KUIIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

MexaHn4deckoe ABUKEHUE.

1 1 https://m.edsoo.ru/FAG6CIM7F
MarepuaiibHas TOUKa
CucreMa oTcuera.

2 OTHOCHUTEIHFHOCTh MEXaHUUECKOTO 1 https://m.edsoo.ru/N5SCIF5F5F
JIBYKCHUS
PaBHOMEpHOE ITpsIMONIMHEHOE

3 1 https://m.edsoo.ru/Y4X4H7N6C
JIBYOKCHUE
HepaBHoMepHOE npsIMOTMHENHOE

4 nBrokeHue. CpenHsis u 1 https://m.edsoo.ru/V9U7B4D17Z
MTI'HOBEHHAsl CKOPOCTh
[Ipsimonuuelinoe

5 PaBHOYCKOPEHHOE JIBIIKCHHUE. 1 https://m.edsoo.ru/JOP612ROH
Yckopenue
CKOpOCTh NPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOI'O IBUKEHUS. 1 https://m.edsoo.ru/MIE114SSN
I'paduk ckopoctr
JlaGopaTopHas pabota
"OnpenelicHUE YCKOPSHUS Tena

7 pea yerop 1 1 https://m.edsoo.ru/O0P8S4C1J
IIPU PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM MIOCKOCTH"
CBoboanHoe manenue Tea. OnbIThI

8 g a 1 https://m.eds00.ru/J9Y37Z2J1G
T'anmunes

9 PaBHOMEpHOE 1BHKEHUME 11O 1 https://m.edsoo.ru/R8K1U9L 4L




okpyxHoctu. [lepuos u yacrora
oOpamenus. JIuneiHas u yriaosas

CKOPOCTHU
EHTPOCTPEMUTEIBHOE

10 Henmpoctpenireri https://m.edsoo.ru/ASOIK INOU
YCKOpEHHUE
IIepssiit 3ak0oH Hprotona. Bexrop

11 https://m.edsoo.ru/H6G217N4R
CHJTBI
Bropoit 3akon HeroTona.

12 . https://m.eds00.ru/F8STNI1T5N
PaBHOelicTByIOIIAs cHIla
Tpernii 3akoH HproTOHA.

13 https://m.edsoo.ru/SSW4B2VOR
Cynepno3unus cui
Pemenue 3ana4 Ha npuMEHEHUE

14 https://m.edsoo.ru/X4E7STE6C
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pemenue 3agay mo teme «Cua

16 https://m.edsoo.ru/N1INSUOH10
YOPYTOCTH
JlaGopaTtopHnas pabota

17 «OmnpeneneHue KeCTKOCTH https://m.eds00.ru/JOR6G3A10
MIPYXUHBDY

18 Cuna TpeHus https://m.edsoo.ru/X7J9P9S8E
Pemenue 3agau no teme «Cuna

19 https://m.edsoo.ru/Z7K6Q4V2V
TPEHUSD)
JlaGopaTopHas pabota

20 "Onpenenenue kodpdunrenHTa https://m.edsoo.ru/USB6R1V0Z
TPEHUs CKOJIbXKEHUs"
Pewrenue 3agau no reme "3akoHbI

21 Herorona. Cuna ynpyrocru. Cuna https://m.edsoo.ru/B6USWIASZ

TpeHus"




22

Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSL.
YckopeHne cBOOOIHOTO TIaICHUS

https://m.edsoo.ru/D9E4E9127

23

VYpoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALIMOHHOTO
uentpa (ConHeyHas cucrema).
lNanaktukn"

https://m.edsoo.ru/T414P7P8W

24

Pemrenue 3amau o treme "Cuita
TSOKECTH ¥ 3aKOH BCEMHPHOTO
TaroreHusa"

https://m.edsoo.ru/Z7P614D6B

25

[IepBas kocmMu4eckasi CKOPOCTb.
HesecomocTs u nieperpysku

https://m.eds00.ru/Q3T3V3Z0Y

26

PaBHOBecue MmaTepuanbHON TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp TsxecTn

https://m.edsoo.ru/P1A7D407W

27

PaBHOBeCcHe MaTepualIbHOM TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIA C
3aKpEIIEHHON OChIO BpAIllCHUS.
MowmenT cubl. LlenTp TsxecTn

https://m.edso0o0.ru/HOW1S5WS8T

28

Permrenue 3agau mo reme "MoMeHT
cuibl. Llentp Tsoxectn"

https://m.edsoo.ru/B8T6J2J6K

29

[ToaroToBka Kk KOHTPOJIBHOU
paboTe o Teme "MexaHn4eckoe
nBrkenne. Bzaumonelictsue ten"

https://m.edsoo.ru/I5SX6BOB11

30

KonTposnpeHas paboTa o teme

https://m.edsoo.ru/W1V8P6V3B




"MexaHN4eCKOE IBUKECHUE.
B3aumoneticrue Tea"

Nmnynsce Tena. IMImynsc CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
Ynpyroe u Heynpyroe
B3alMOJCHCTBHE
Pemrenune 3agau o teMe "3akoH

32 " https://m.edsoo.ru/M6H4V1Q6L
COXPaHEHUS UMITYJIbCa
VYpok-koH(pepeumnus "PeakTuBHOE

33 P eperi ) https://m.edsoo.ru/N2S4USIST
JBUKCHHE B TIPUPOJIC U TEXHUKE
Mexauunueckas padora

34 Xamireckad pabota 1 hitps://m.eds00.ru/S3V3B4VIT
MOIITHOCTb
PaGoTa CHIBI TSHKECTH, CHIIBI

35 https://m.edsoo.ru/N6N9E3J4U
YIOPYTOCTH M CHJIBI TPEHHUSI
JlaGopaTtopHnas pabota
«OmnpeneneHue pabOThI CHITBI

36 TPEHUS IPU PaBHOMEPHOM https://m.edsoo.ru/J1G1B4T2Q
JIIBIKEHUH Tejia I10
TOPU30HTAIBHON TTOBEPXHOCTH
CBs13b HEpruu U PabOTHI.

37 https://m.edsoo.ru/C2V7B6E21
[ToreHumanpHass SHEPTHs
K .T

38 urHeTrHeckas ?Heprm{ copema https://m.edsoo.ru/J3T8L3D5T
0 KHHETUYECKOU IHEPTUH
3aK0H COXpaHEHUS PHEPTUH B

39 https://m.edsoo.ru/M8VOW3IW3F
MEXaHUKe
JlaGoparopuas padora «3yueHue

40 patop P i https://m.edsoo.ru/M3S2Y8J1H
3aKOHA COXPAHEHUSI SHEPTUNY

41 KonebarensHoe ABMKEHNE U €TO https://m.edsoo.ru/S2N5SG8W2K




XapaKTCPUCTUKU

42

3aryxaroimue KojaeoaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pe3onanc

https://m.edsoo.ru/N3SOW1USE

43

MareMaTnuecKkuii U NpyKUHHBIN
MAasITHUKH

https://m.edsoo.ru/I9M6I4R 77

44

Ypok-uccnenoBanue
«3aBUCHUMOCTH TIEpHOJIa
KoJIeOaHUM OT KECTKOCTHU
MPYXKUHBI K MacChI TPy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

[IpeBpamienue 3HEprun npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/L4AW6V5Y9U

46

JlaGopaTtopHnast pabota
«OmnpezeneHne 4acToThl U
neproia KoJieOaHui Mpy>KMHHOTO
MasiTHHKA»

https://m.edsoo.ru/D4T9R 1F5R

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MIEPU0JIa
KoJieOaHMI TPy3a, TOIBEIICHHOTO
K HUTH, OT MaccChl rpy3a»

https://m.edsoo.ru/S4M7L4W3V

48

Mexanndeckue BoJIHBI. CBOMCTBA
MeXaHUYECKHX BOJIH.
[IpoaonbpHbIE U TOTIEPEYHBIC
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

VYpoxk-koHpepeHuus
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CelicMuuecKre BOJIHbI"

https://m.edsoo.ru/W1WOM9JOM

50

3Byk. Pacnipoctpanenue n

https://m.edsoo.ru/A7TROU7S7Q




OTpa’Ke€HHE 3ByKa

51

Ypok-uccienoBaHue
"Habnroenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

https://m.edso0.ru/N4Z4K9C9Y

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.

AxyCcTHUECKUN PE30HAHC

https://m.edsoo.ru/JIR2M3Q3W

53

VYpoxk-koHpepenius "YnbTpa3zByk

1 uH(pa3ByK B IpUpOJIE U
TeXHHUKe"

https://m.edsoo.ru/U3W9Q7R9S

54

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1mo Teme "3aKOHBI
COXpaHEeHUsA. MeXaHHn4eCcKue
KOJeOaHMs U BOJIHEI"

https://m.edsoo.ru/FSM2Q6T5V

55

KonTtponsHas padoTa o teme
"3aKOHBI COXpaHEHHUS.
MexaHnuveckue KoaeOanus u
BOJIHBI"

https://m.edsoo.ru/V4G6V1F4Q

56

BHCKTpOMaFHI/ITHOC II0JIC.
BHCKTpOMaFHI/ITHBIC BOJIHBI

https://m.edso00.ru/U6Q7S6X6F

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/K7B7Z4W6C

58

Ypok-koupepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
3NEKTPOMArHUTHBIX BOJIH JUISI
COTOBOI1 cBs3H"

https://m.edsoo.ru/SOU6RS8I1C

59

Ypok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH

https://m.edsoo.ru/T3R1R0OCSI




C HOMOIILI0 MOOMIIBHOI'O
tenedona"

60

Pemenue 3agau Ha onpeneneHue
YacCTOTHI U JUTUHBI
3JIEKTPOMArHUTHOM BOJIHBI

https://m.edsoo.ru/Q2V5N7RSJ

61

DneKTpOMarHuTHas pupoia
ceera. CrkopocTh cBeTa. BosmHoBbIE
CBOMCTBA CBETA

https://m.edsoo.ru/S1IUOF1L6Y

62

Hcrounuku ceera.
[IpssMmonuHenHOE
pacpoCTpaHEHHE CBETA.
3armenust Connua u JIyHsl

https://m.eds00.ru/Q8A4S9T4]

63

3aKOH OTpaKE€HUS CBeTa. 3epKaja.
Pemenue 3aga4 Ha npuMeHEHUE
3aKOHA OTPAXEHUS CBETA

https://m.edsoo.ru/Z5A3H2U4R

64

[Ipenomiienne cBera. 3akoH
MIpPEeIOMIICHHUS CBETa

https://m.edsoo.ru/M2H2C8U4S

65

[TonHOE BHYTpEHHEE OTpaXKEHHE
cBeta. Vcnonb3oBaHue MoJHOTO
BHYTPEHHETO OTPaXKCHHUSI B
ONTUYECKUX CBETOBOIAX

https://m.edsoo.ru/N4S3PSE9T

66

JlaGopaTopHas pabota
"UccneqoBanue 3aBUCUMOCTH
yria MpeJIoMIICHHUsI CBETOBOTO
Ty4a OT yIJia MajeHus Ha TPaHuIe
"BO3/1yX-CTEKIIO

nn

https://m.edsoo.ru/S3DIN6TIT

67

VYpoxk-koHpepeHuus
"Ucnoiap30BaHue HOJHOTO

https://m.edsoo.ru/YOT3K7BON




BHYTPEHHETO OTPAXKEHUS:
CBCTOBO/JbI, OIITUKOBOJOKOHHAaA
CBSI3b"

68

JInnsel. OnTHdeckas CHiia JIMH3BI

https://m.edsoo.ru/I7VON3C6C

69

[Toctpoenue n3obpakeHuil B
JIMH3aX

https://m.edso0.ru/K6Z010T2C

70

JlabopaTtopHnast pabota
"Onpenenenrie GOKyCHOTO
PacCCTOAHUA U ONTUYECKOU CHIIEI
cobuparorei JTMH3bI"

https://m.edsoo.ru/I8JSC1E2F

71

Ypok-koHpepenuus "OnTuueckue
JIMH30BbIE TPUOOPHI"

https://m.edsoo.ru/X3H9IOW7U

72

I'nas xak onrudeckas cucTeMa.
3penue

https://m.edsoo.ru/R8EM70Q511A

73

Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/N6D1A6Z30Q

74

Pa3noxxenue Genoro cseta B
criektp. OnbiTel HproTOHA.
CrnosxeHue CeKTPaIbHBIX [IBETOB.
Hucnepcus cBeta

https://m.eds00.ru/G6O601H6Y

75

Jlaboparopnas pabota "OnbIThI IO
pas3IoKEHUIO OEJI0or0 CBEeTa B
CIIEKTP ¥ BOCHPHUSTHIO IIBETA
MPEIMETOB TIPU MX HAOIIOICHUN
yepe3 1IBETOBbIE (PUIILTPhI"

https://m.edsoo.ru/R7U7B4P1K

76

Ypok-npaktukyM "BosHOBbIE
CBOICTBA CBeTa: AUCIEpPCHs,
uHTepdepeHiys u audpaxaus”

https://m.edsoo.ru/T21.4Z0X8T




OmnbiThl Pesepdopna u

77 https://m.eds00.ru/X9G1Z8I1P
IJIaHeTapHas MOJIeNIb aTomMa
[Tocrynater bopa. Moznens aroma

78 https://m.edsoo.ru/A7C3CI9B5V
bopa
Hcenyckanue v noryonieHue cBera

79 aromoM. KBantrl. JIunengyarsie https://m.edsoo.ru/C6Q6K4B0B
CHEKTPBI
VYpok-nipaktukym "HaOmronenue

80 POICTIPAICTHIIEYM “HaBION https://m.edso0.ru/USDSGTM30
CHEKTPOB UCITYCKAHUS

81 PagnoakTHBHOCTE U €€ BUIIBI https://m.edsoo.ru/ESV7FOP1X
CTpoeHne aTOMHOTO siapa.

82 P P https://m.eds00.ru/GOAIQSPAU
Hyknonnas Mmosiens
Panmnoa € TIpeBpalllcHuS.

83 FIMOAKTHBHBIC NPEBPAILCHHA https://m.eds0o.ru/G2V8Z1Y8N
M3oTtonsr
Pemrenue 3amay mo reme:

84 " " https://m.edsoo.ru/J7K2G5VSL

PaagnoakTuBHBIE TpEBpAILICHUS

85 [Tepuon nonypacnana https://m.edsoo.ru/V3W7A9K3C
Ypok-koHbepeHIus

86 "PagnoakTrBHbBIC U3TyYEHUS B https://m.edsoo.ru/T1S9P6I51
MpUpoOJE, METULIMHE, TEXHUKE"
SnepHbie peakuuu. 3aKOHbI

87 COXpPaHEHUs 3apsAI0BOr0 U https://m.edsoo.ru/N8O7SON3K
MAacCOBOI'0 YHCEI
OHeprus CBsI3U aTOMHEBIX Saep.

88 p Aep https://m.edsoo.ru/Q4MOUOX5G
CBs13b Macchl U SHEPTUU
Pemenune 3agau no reme

89 " a " https://m.eds00.ru/I0LOS3U6W

SAnepHble peakuu
90 Peakuuu cunTte3a u neneHus saep. https://m.edsoo.ru/T3A7TILIG




Wcrounuku sneprun ConHua u
3BE3 ]

91

Ypok-koupepenmus "AneprHas
sHepreTuka. JlencTBus
PaaMoOaKTUBHBIX U3ITy4EHUH Ha
YKUBbIE OPraHU3MbI"

https://m.edso00.ru/X102Z5W30

92

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DJIeKTpOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBbI€ siBIICHUSA"

https://m.edsoo.ru/L9Y3HEI2X

93

KonTponbHas pabota no teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

https://m.eds00.ru/O3Z8X0G5V

94

[ToBTOpEeHME, 060OIICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"BzaumoaeiictBue Tea"

https://m.eds00.ru/G3Y700L6R

95

[ToBTOpEHME, 06OOIIECHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 10 TEME
"TemnoBsie nmporecch”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpEHME, 00OOIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"KIIJI TerIoBsIX aBurarencii”

https://m.edsoo.ru/I1C611UOW

97

IToBTOpenue, oboOIIeHNE.
Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3aj1a4 110 TEMe

https://m.edsoo0.ru/M91703R8N




"KIIJ anexkrpoycTtaHOBOK"

98

[ToBTOpenue, oboOIIeHNE.
JIaboparopHbie pabOTHI IO KypCy
"CBeToBbIe siBIICHUSA"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpenue, o6obmenue. Pabora
C TEKCTaMH I10 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHHKe"

https://m.eds00.ru/NINS5Z9T4L

100

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 110 teme "Konebauus
U BOJIHBI"

https://m.edsoo.ru/PSW1Q5R7G

101

[ToBTOpenue, o606menue. Pabora
¢ TekcTtamu 110 Teme "CBEeTOBEIE
saBiieHUd"

https://m.edsoo.ru/D4V0Z0MOI

102

[ToBTOpenue, o606menue. Pabora
¢ TekcTamu 1o Teme "KBaHTOBas n
snepHas puzuka"

https://m.edsoo.ru/L5I9U6G3L

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3Y4YEHHbIE CBOWCTBA Tel W (PUIUYECKHE SIBICHUS,
UCHoNb3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCIOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTHh  TIpauKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBIEHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3YyAd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUUUHBI B (JOPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a4a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHON (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)mnqecxnx METOOAOB, B OIHCAaHHUM HCCICIOBAHUA BbIACIATH
IpOBEpsieMOE  MPEANOJOXKEeHUe  (TUIOoTe3y),  pa3auyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKU B

XO0JE€ OIibITa, A€JaThb BBIBOJLI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
¢bu3uyeckux  CBOMCTB  Telm:  (GOpPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/10BaHus, 3alMChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATE TNpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAaJOrOBBIX U
M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B ITUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAysl MPEUI0KEHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOIHI] U TPAPHUKOB, JIE1aTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIUAIIBLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO MCHOJIB30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYILECTBIISATH OTOOpP MCTOYHHMKOB MH(popmMauuu B cetu MHTepHeT B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUM M IyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJICNIATE MHGPOpPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC€ MMMUCbMEHHBIC U YCTHBIC COO6HI€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKHU, COTPOBOK/IaTh BHICTYILICHUE MPE3eHTaLeH

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaad B JCATCIBHOCTH TI'PYIIIIBI, BBICTPAWBATh
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh NOHATHA

1.2

pas3iiniaTh ABJICHUSA IO OMNHUCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3ajauyy B Y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpPakTOBaTb  (PU3MYECKHI  CMBICA  HUCHOJBb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTEPU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHUS M IPOIIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATh (PU3WUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4YEeHHBIX CBOWCTBA

(1)I/ISI/I“ICCKI/IX HBJICHI/IP'I, q)I/IBI/ILIeCKI/IX 3aKOHa HUJIM 3aKOHOMEPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IH,
HCO6XOI[I/IMI>I€ IS eé peliCHusd, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3Ys OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOPSAAKa

IMPOBEACHU UCCIICAOBaHNA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUHA WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSMBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ YU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJIUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHoCcTH mpu paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI 0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX HGHGI’I C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX HCHCﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTO IMTOBCACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJACPpKaHus B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIOIIMXCSA 3HAHUHA H HYTeM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

SABIIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PU3MYecKoro coaepkaHus, CIPAaBOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BiaaeTb OpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHuss WHMOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKAX HCTOYHUKOB (PU3NICCKOTO
COJIEp’KaHUsA, B TOM UHUCJIE IYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU ITOM
rPAMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUHHBIN amnmapar Kypca

(hU3MKHN, COPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YY€OHBIX MPOEKTOB M UCCIEAOBaHUN (DU3MUIECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEOUTh 3a BBINOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITIOHATHUSA

1.2

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/Ja4y B y‘le6HYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/BI/I‘IGCKI/IG SABJICHHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPABUIIBHO
TPAKTOBATb (I)I/IBI/ILIGCKI/II\/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO (PU3MYECKyl0 BEIMYMHY C JPYTUMHU




BEJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JlaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

0OBSICHATH (PM3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nyecKuXx sIBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacdy€THble 3ajaud (OMHMpAroLIUecs] Ha cUCTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKoHbl U (OPMYJIbI, CBS3bIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIW3a YCIOBUSA 3aJauu
3alMChIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOANUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUHOCTD

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHMUHHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(bU3NYECKUX METOJIOB, HCIOJIB3Ys ONMCAHWE HUCCIIEAO0BAaHMS, BBIACISTDH
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NpPOBEJICHUS HCCIIEAOBAaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIHBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHU,
OTIpeneNsisi CpeqHee 3HAaueHHe H3MepsieMoi BenuuuHbl ((PoKycHOE
paccTosiHHe coOuparomiei JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAaHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHMs, Clenys IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh IpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYOBaHUEM

1.14

pa3nuyuaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKUX MOJIEICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAas MOJENbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH PELICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie 1 coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHusi 0Oe30macHOCTM Tpu  oOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATh MOUCK UH(POPMAIUHU (PU3MUECKOTO COACPKAHUS B CETU
WNurtepuer, camocrosiTenbHO (OPMyIupys TMOUCKOBBIM  3ampoc,
HAaXOAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOpPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHWM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIpPaBOYHbIE
Marepuanbl, pecypchl cetu VHTepHeT; BnajeTe NpuémMamu

KOHCIICKTUPOBAHUSA TCKCTA, Hp606p3.30BaHI/I}I I/IH(i)OpMaI_[I/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJICpKaHUS, MYOJUIHO TPEICTABISATh PE3yIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENICKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
MCIIO0JIb30BAaTh U3YUEHHBIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeiia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE MPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B TO3HAHNU OKPYXXAIOIIETO MHUPA

1.1

®usuka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyeckue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BenuuuHbl.  M3Mepenune  ¢usmueckux
BenmuunuH. ®@msuueckue  npubopsl.  [lorpemrHocTh

U3MepeHnil. MexIyHapoIHasi CUCTeMa €MHUIL

1.3

EcTecTBeHHOHayuHBI METOJM TO3HAHWS: HAOJIOJCHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3Mepenne paccTosTHUM.
H3mepenue 060bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MabIX TE.
H3mepenune temnepatypsl IpyU MOMOIIHU KUKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEIIIECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIBI, HX
pPasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BeEIlECTBA

2.2

JBuwxxenne uyactun BemectBa. CBS3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  Temmeparypoil.  bpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4acTUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHMA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTEHW M TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.

24 B3anMocCBs3p MEXIy CBOMCTBAMH BEIECTB B PA3HBIX
arperaTHBIX COCTOSIHUSX W HMX AaTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTnueckue pabOThI:
Onenka [guameTpa aromMa METOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JEWCTBHUS  CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
32 Cxopocts. CpeaHsisi CKOPOCTh NMPH HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM IBU>KEHHS
SlBnenne wHepnuu. 3aKOoH WMHEpLUMH. B3aumonencTBue
33 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita KaKk XapakTepUCTUKa B3aUMOICHCTBUS TeJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroteHus U cuna Tskectu. Cuna TsbKkecTu
' Ha Apyrux miaHerax. Bec rena. Heecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOSI.
. Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOelicTBYOIIAs CHIT
310 [IpakTueckue pabOTHI:

OHpCI[eHCHI/IC CKOpPOCTH pPABHOMCPHOTO  JIBWKCHUSA




(apyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMoOWIsE W Tak gainee). OmnpeneneHue cpenHei
CKOPOCTH CKOJBXEHHUS Opycka WM IIapuka [0
HAaKJIOHHOM miockocTd. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBHCHUMOCThH pacTshkeHus (aedopmariu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  OMNBITEL,  JEMOHCTPUpPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpUMEPLI IBMIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHn4ecKkne ycTponucTBa: JUHAMOMETD, IO JIIUITHUKA
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEN 1 TA30B
e Hasnenne TBEpHoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBICHUS
42 JlaBiieHune raza. 3aBUCMMOCTh JaBJICHHS T'a3a OT 00bEMa,
' TEMIIEPaTyphl
43 [lepenaua naBiieHHs] TBEPABIMU TEJIAMM, KUIKOCTAMHU U
' razamu. 3akoH [lackans. [ITHeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOmaromumecs cocypl.
['mppaBnuyeckue MEXaHU3MbI
AtMmocdepa 3emau u atmocheproe naBiaeHue. [Ipuannbl
n CYIIECTBOBaHMs BO3AYIIHON o00onouku 3emiu. OnbiT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3smepenue armocdepnoro pasnenus. Ilpubopsr s
' U3MEepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBaHue
4.9 [IpakTuyeckue paboOTHhI:




HccnenoBanue 3aBUCMMOCTM Beca Tejla B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTH YACTH TeJja.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpykéHHoe B  xKuakocte.  I[Iposepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JAEHCTBYIOLIEH
Ha TeJIO B KUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CUJIbI, JICUCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KoncrpynpoBanue  apeomerpa  Wium

KOHCTPYHPOBaHHE  JIOJKM U  OIlpejeneHue e

Irpy30N10AbEMHOCTH

®duszndeckue  SABICHUS B TMPUPOJC:  BIMSIHUE
4.10 aTMOC(hepHOTO JaBJICHUS Ha )KMBOM OpPraHU3M, TJIaBaHUE

pBIO

TexHuyeckue yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
i1l YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpecC,

MaHOMETp, OapomeTp, BBICOTOMEp, TOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanuveckast pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThie MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«300TO€  TIPABHJIIO»  MEXaHUKH. Koadpdunment
5.5 ITOJIC3HOT'O JIeCTBUA MEXaHHU3MOB. [Ipocthie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loreHunanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKON IHEPTrUn
59 [IpakTudeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT8,JIBHOﬁ
noBepxHocTU. VccnenoBanye ycioBUil paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydueHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM OHCPruu

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJ0BeKa
TexHuyeckue yCTpOMCTBA: pblYar, IOJBHXKHBIM U
5.11 HEMOJBUKHBIN OJOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kona Kona
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUH CTPOCHMS BemecTBa. Macca u  pa3Mepbl
' MoJieKyld.  OmbIThI,  MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKMHETUYECKON TEOPUH
Mogaenu  TBEpAOro, OJKHAKOTO H  Tra3000pa3HOTO
6.2 cocTosiHMI BemecTBa. Kpucrammudyeckue u amopdHbIe
Telna
OObsicHEHHE CBOWCTB T'a30B, JKUJAKOCTEH M TBEPIBIX TEJ
6 6.3 Ha OCHOBE IMOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOpUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TernoBoe pacliipeHue U CoxaTue
66 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TETJIOBOTO JABWKEHUS YacCTHII
6.7 Buytpennss sneprusi. CnocoObl H3MEHEHUS BHYTPEHHEH
. SHEPTHUU: TeIUIonepeaaya U COBEepIIeHne pabOThI
6.3 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,
. U3JIy4eHHE




KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY nenbHas TEII0TA MJIaBICHUS
[TapooOpazoBanne u  koHAeHcamusi.  Vcmapenwue.
610 Kunenue. VYaenbHas  Temiorta  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3qyxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIIOBOrO ABUTaTENs. TeIUIOoBbIE ABUTATENN M 3alllUTa
OKpYXaroIlen Cpebl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX
6.16
npoleccax
[IpakTrueckue paboOTHI:
OnbiTel MO OOHApyKeHHIO  JEeWCTBUSA  CHI
MOJIEKYJISIPHOTO MTPUTSKECHHUS.
OnbITel MO BBIPALIMBAHUIO KPHUCTAIOB HOBAPEHHOM
COJIM MJIM caxapa.
OnbITel 1O HAOIIONEHUIO TEIJIOBOIO PaCIIUpPEHHS
ra3oB, KUJIKOCTEH U TBEPBIX TEIL.
617 Onpenenenue AaBIeHUs BO3yXa B OajUIOHE HINPUIIA.

OnbIThl, I€MOHCTPUPYIOIIKE 3aBUCHUMOCTb JaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.

[IpoBepka runoressl TMHEHMHON 3aBUCHMOCTH JUITMHBI
CTOJOMKa >KUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

Habnronenue n3MeHeHust BHyTpeHHEH Hepruu Tena B
pe3yibTare Tersonepesadd 1 padboThl BHEIIHUX CHUIL

HccnenoBanue SBJICHU A TEII00OMEHA npu




CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.

BOJIOM mpu TemaooOMEHe C HarpeTbiM

HWIAHAPOM.

UccnenoBanme mponecca uCrapCHus.

OHpeI[eJIeHI/Ie KOJIMYCCTBA TCIUIOTHI, IIOJYYCHHOI'O

MCTATNINYCCKUM

Onpeznenenue ynenbHOM TEINIOEMKOCTH BELIECTBA.

OHpeIIeJIeHI/IC OTHOCHTCIBHON BIAXKHOCTH BO3yXa.

Omnpenenenue yaeapHON TEIIOTHI IIABJICHUS JIbJA.

du3nyecKue SBJICHUS B MPHUPOJIE:

MOBEPXHOCTHOE

HATSOKCHUEC W KallWJUIAPHBIC SABJICHWUA B IIPUPOAC,

6.18 KpUCTaJUIBl B Mpupojie, nznydenue CoJiHIa, 3aMep3aHue

WHes1, CHeTa.

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

TexHHYecKre  YCTpPOMCTBA:  KaNMWUIAPBL, PHUMEPHI

HCIIOJIb30BaHHs KPUCTAJIOB, )KH}IKOCTHBIﬁ TEPMOMCETDP,

6.19 JATYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILUICHUSA

JIBUTATENb BHYTPEHHETO CTOPaHUSL.

JIOMOB, THUTPOMETpPBI, IMCUXPOMETp, HapoBas TypOHHa,

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsi0B

B3aumopeiictBue 3apsuKEHHBIX — TElL.

3akon Kynona

7.2 (SaBI/ICI/IMOCTb CHJIbI BSaHMOﬂeﬁCTBHﬂ 3apsHKCHHBIX TEII OT

BCJIMYMHEBI 3apsAJ0B U PACCTOSAHUSA MCXKIOY TCJ'IaMI/I)

:‘)HGKTpI/I‘leCKOG I10JI€C. HaprI)KéHHOCTb QJICKTPUYCCKOI'O

7.3 noJia. [IpuHIUI Cyneprno3uuu SIEKTPUUECKUX MOJei

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »snexkrpudeckux 3apsfoB. OJIeMEHTapHBIH
7.4 anekTpudeckuil 3apsn. Crpoenue aroma. IIpoBogHuky u
JIMAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKUi  TOK.  YCJIOBHS  CyLIECTBOBaHUSA

7.6

QJICKTPUYCCKOT'O TOKA. HcTouyHNKY NOCTOSTHHOTO TOKa




HenictBus SIEKTPUYECKOTO TOKa (TeroBoe,

7.7 XMMHMYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX U razax
. Onexrpuueckas 1enb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUE
29 ConpoTuBieHne MPOBOJHUKA. VYaensHOE
' CONIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma i yyacTKa Lenu
[locnenoBarenpHOE W MapayielbHOE  COEAUHEHHE
7.11
MIPOBOTHUKOB
PaGorta u MOIIHOCTH DJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DneKTpuuecKkue Henu M IMOTPEOUTENTH DIEKTPUUYECKOM
' sHepruu B ObITy. KopoTkoe 3ampikaHme
[TocTostHHBIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mone. MarHutHOe TmONEe 3€MIIM MU €ro
' 3Ha4YeHHe JUIs )KU3HU Ha 3eMIie
716 OnbiT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' [TprMeHeHue IeKTPOMAarHuTOB B TEXHUKE
JleiicTBe MarHWTHOrO MOJS HA MPOBOJAHHUK C TOKOM.
17 DNeKTpoaABUraTeNlb MOCTOSHHOTO ToKa. Vcrmosib3oBaHue
' JNEKTPOABUTaTENe B TEXHUYECKHX YCTPOWCTBAaX U Ha
TpaHCIIOPTE
Oneiter  ®Dapanes.  SIBieHue  >IEKTPOMArHUTHOUN
7.18
uHaykuuu. Ilpasuno Jlenna
DIIEKTPOTeHEPATOP. CriocoOsI MOJTy4EeHHS
7.19 JJIEKTPUYECKON  DHEpIUM. ONEeKTpOCTaHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTdeckue pabOTHI:
7.20 OnbITH IO HAOTIOACHUIO DIEKTPU3AINHN TN HMHIYKIHEH

" IpH COITPUKOCHOBCHHU.




HccnenoBanue JeUCTBUSL DJIEKTPUYECKOTO IOJS  Ha
MPOBOJIHUKY U TUAJICKTPUKHU.

COopka u mpoBepka pabOTBI DIEKTPHUSCKON Ienu
ITIOCTOSTHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBIICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTHHBI, TIJIOIIAIU TIOTIEPEYHOTO CEYCHUS U MaTepHaa.
[IpoBepka mpaBwiIa CIOKEHUS HANPSHKEHUW TpHU
MOCEAOBATEIbHOM ~ COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuna ajsi CUJIBI TOKA TIPH MapauieIbHOM
COCNMHEHUU  pe3ucTtopoB.  OmpeneneHne  pabOThI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTtope. VccaenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HAIpPsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaegoBanue
MarduTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3ydyeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MarHUTOB MPH
UX OOBEIMHCHMM W pa3aciieHud. VcciemnoBaHue
JEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnpITh, JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTYIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs TokKa B Karymike. l3yuenue

JIEMCTBUS MarHUTHOTO MOJsS Ha MPOBOJHUK C TOKOM.

Koncrpynposanne u U3y4YECHHUE paboThI
DJIEKTPOABUIATENS. N3mepenne KILJ
JJIEKTPOJBUIATEIIBHOM  YCTAHOBKHU. OnsITel 1O

HCCICOOBAaHHUIO SABJICHUA 3JleKTp0MaFHHTHOﬁ WHAYKIUUA:




HCCICA0BAHUC W3MEHCHHMI 3HAYCHUS H HalpaBJICHUA

WHAYKIIUOHHOT'O TOKa

7.21

Odusznyeckue SBICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBICHUS B  armocdepe, OIJICKTPUUYECTBO  IKUBBIX
OpPraHnu3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pPOJIb MAarHUTHOTO TIOJIS JUISl KU3HHU HA 3emile, MOJIIPHOE

CHSAHUC

7.22

TexHuueckre yCTpOMCTBA: 3JIEKTPOCKON, AaAMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IEKTPUUECKOW SHEPIUH,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, 3JIEKTPOJIBUraTEIb

IMOCTOSAHHOI'O TOKA, r€HEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COACPKaAHUS
pasnena
MEXAHUYECKUE ABJIEHUA
g1 Mexannueckoe JBH)KeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE
HepaBnomepHnoe MPSIMOJIMHENHOE JIBUKEHUE.
8.4 Cpennsis 4 MIHOBEHHass  CKOpPOCTb  Tejla  IpHU
8 HEpPaBHOMEPHOM JIBH>)KEHUU
9.5 VYckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEMHOE
. JBUKECHHE
8.6 CBoOonHoe magenue. OneiThl [anunes
PaBHOMEpHOE NBM>KEHME TIO OKpy:KkHOCTU. [lepuon u
8.7 yactota oOpamieHus. JIuHeiHas u yrioBas CKOPOCTH.
LlenTpocTpeMHUTENIBHOE YCKOPEHUE
8.8 [Iepsrlii 3akoH HproToHA




8.9

Bropoii 3akon Herotona

8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHIUIT Cynepno3uIMy CUJl
8.12 Cuna ynpyrocru. 3akoH ['yka
%13 Cuna TpeHus: cujla TpPEHHUS CKOJBXEHMsS, CHIIa
' TPEHUSI TTOKOSI, APYTUe BUIBI TPCHUS
%14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSTOTEHHUS.
' YckopeHnue cBOOOHOTO TMaIeHUs
%15 JBuxenne  mmaHer  Bokpyr  Connpa.  Ilepsas
' KocMuyeckasi ckopocTb. HeBecomocTs U neperpysku
816 PaBHoBecue  maTepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecne TBEPHOrO Tena C 3aKpEIUIEHHOW OCBIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynse cumsl
8.19 3aKOH COXpaHEHUsI UMITYJIbCA
8.20 PeakTuBHOE IBHKEHUE
8.21 Mexanundeckasi paboTa U MOIITHOCTh
822 PaGota cun Tskectn, ympyroctu, TpeHus. CBs3b
' SHEPrUu U paboThI
823 [loTenuuanbHas SHEprus Tena, MOAHITOTO  Hal
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanbHas HEPTUsl CHKATOU MPYKUHbI
Kunernueckas sueprus. TeopemMa 0 KHHETHYECKOM
8.25
SHEPruu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPrun
[IpakTueckue pabOTHI:
OmnpeneneHue cpeaHell CKOPOCTH CKOJIBXEHHS Opycka
WIM JBWKEHUS LIapuKa IO HAKJIOHHOW IUIOCKOCTH.
827 Omnpenenenne yCcKOpeHUs Tena NMPH PaBHOYCKOPEHHOM

JBM>KEHUH 10 HAKJIOHHOM IIJIOCKOCTH.
Hccnegopanue 3aBUCUMOCTU nyrTu OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUIKCHUUN 0e3 HavaJIbHOM CKOpPOCTH.

HpOBepKa THUIIOTE3bI: €CJIM IIPpU PABHOYCKOPCHHOM




JBIDKEHUU 0O€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
POMEXYTKU BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpMalbHOro jasiieHus. OmnpeneneHue
KodpUIMeHTa TpeHus CKobkeHus. OnpenerneHue
KECTKOCTH TpyxkuHbL. OrnpeneneHue padOThl CHUJIIBI
TPEHUSI TIpU PAaBHOMEPHOM JBWKCHHU Tela IO
TOPU3OHTAJIbHOM MOBepXHOCTH. OrmpeneneHue padoTh
CUIIBI  YyOpPYyrocTH  IpU  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJBHXKHOTO

OJIOKOB

dusnueckre SBICHUS B mpUupoac: NpUJIMBEI U OTIIUBEI,

8.28 nBmkeHrne 1iaHeT COJIHEYHOM CHUCTEMbl, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
8.20 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP,  JATYUKHU

MOJIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUYECKHUE KOJIEGAHWA 11 BOJIHBI

KonebarenbHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKH

> KOJIEOAHUH: IEpHO/, YacTOTa, AMIUIUTY1a
"y MaremaTuueckui u NPY>KUHHBIN MAasITHUKH.
' [IpeBparteHue sHEprun Npyu KojaeOaTeaIbHOM ABUKEHUN
93 3aryxaromue KoJjiebaHus. BbHyXIeHHbIE KoJeOaHMs.
' Pe3onanc
Mexanunueckue BOJIHbI. CBONHCTBA MEXaHMYECKUX BOJIH.
94 [IpononbHble M monepevHble BOJHBL. J[JIMHA BONHBI U
' CKOpPOCTh €€ pacHpoCTpaHeHus. MexaHMUeCKUe BOJIHbI
B TBEPJOM TeJle, CeiiCMUYECKHE BOJIHBI
9.5 3Byk. [’ pomMKkOCTB 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wndpa3Byk u ynbTpasByk
[IpakTuyeckue paboOTHI:
OnpeneneHue 4acToTbl W Iepuoja  KoJiebaHMit
9.7 MaTeMaTHYeCKOTO MasTHHUKA.

OHpCI[C.HCHI/Ie YaCTOTHI n nepuoaa KoJIeOaHMit

IMPY>XXUHHOTI'O MasdTHUKA




HccnenoBanue 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NPYKHHHOTO MasTHUKAa OT Maccel Tpy3a. IIpoBepka
HE3aBUCHMOCTH nepuoia KoJIe0aHmi rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

npyXuHbl. 3Mepenue yckopeHus cBOOOTHOTO TaeHHS

dusnyeckre SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpPOMCTBA: 3XOJOT, MCHOJIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBOMCTBA IIEKTPOMArHUTHBIX BOJH

10.2 [IIxaya 371€KTPOMarHUTHBIX BOJIH
10.3 DlekTpoMariuTHas npupoga cera. CKOpoCTh CBeTa.
' BosnHOBEIE CBOMCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Ouznyeckue SBJICHHUS B HpUpoJie: OHOJIOrHYECKOe
10.5 JIEHCTBUE BUJIMMOTO, YIbTpadHuOIETOBOTO u
PEHTT€HOBCKOTO M3Ty4YeHUN
10.6 Texuuyeckue yCTpoiicTBa: WCIOJIb30BAaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJI COTOBOU CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozens cBera. MicTouHMKHM cBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
1 13 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKEHUS
. CBeTa
114 [Ipenomnenne cBeta. 3aKOH NPEIOMJIEHHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop j1ydeii B 1MH3e




OnTudeckast cucrema Qoroanmnapata, MHUKPOCKOINA U

11.6
TejecKomna
117 I'maz xkak onrudeckas cucrema. bimsopykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cuektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajJbHBIX 11BETOB. [lucnepcus ceeta
[IpakTnueckue pabOThI:
HccnenoBanue  3aBUCMMOCTH  yIila  OTpPaKeHHUS
CBETOBOTO JIy4a OT yIJla MaJeHHUs.
N3ydyenue xapakTepucTHUK U300pa’keHUs MpeaIMeTa B
IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH  yIyla  IPEIOMJICHHUS
CBETOBOTO JIyya OT yrja MaJeHus Ha IPAaHULE «BO3AYyX —
11.9 CTEKJION.
[Tomyuenue n3zo0paxeHuil ¢ MOMOIIBI0 coOuparomen
JIMH3BI.
Onpenenenne POKYCHOTO PAacCTOSTHUS U ONMTHYECKOM
CHJIBI COOMPAFOIIICH JIMH3HI.
OnBbITHI MO Pa3IoKEeHUIO OEJI0ro CBETa B CHEKTP.
OnBITH 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX
HAOIIOJICHUH Yepe3 IIBETOBbIE (DHIIBTPHI
Oduznyeckue ABIEHUS B mpupoje: 3arMenus CoiHIa u
11.10 JlyHbl, mIBETa TeJ, ONTHUYECKUE SBJICHUSA B arMocdepe
(uBeT HeOa, pedpakims, paayra, MUPax)
11 Texuuyeckue yCTpoiicTBa: OYKH, MIEPUCKOTI,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 Oneitel Pezepdopna u mianetrapHas MOJENb aToOMa.
' Mogpens aroma bopa
Ucnyckanne u moryiomeHue cBera aToMoM. KBaHTBI.
12 12.2
JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3mydeHus
124 Crpoenne aromHoro szapa. HykimonHas Moxens

ATOMHOTO A4pa. H3oTomnsl




PagnoaxTuBHble npespamienus. [lepuon nosypacnana

12.5
aTOMHBIX SJEp
126 SAnepHble peakuuu. 3aKOHbBI COXpaHEHMs 3aps0BOIO U
' MacCOBOT'O YHUCEI
12.7 OHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
13 Peakuuu cuntesa u genenus suep. MlcrouHuku sHepruu
' Connua u 38€31
129 Snepnas osHeprernka. JleWicTBHE  palMOAKTUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOThI:
HabntoneHne CHoiomHBIX M JIMHEWYaTbIX CHEKTPOB
. U3ITyYEHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
0 TOpMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue pagunoakTuBHOro (poHa
®usnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 palMOaKTUBHOE U3JIyYCHUE TMPUPOJTHBIX MHUHEPAJIOB,
JIEWCTBUE PAJAMOAKTUBHBIX W3JIyYEHUA Ha OpraHu3M
YeJI0BEKa
10 Texuuyeckue yCTpOICTBa: CIIEKTPOCKOTI,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ A03HUMETP, KaME€pa Bunbecona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢usuke, o cucreMooOpasyroueil poiau (U3UKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOTUH, 00 3BOIIOIUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEHIECTBO W IIOJIE), O JBIKCHHUU Kak
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS M0 OTIMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE pPacliO3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3HMUCCKHUX SIBIICHUI
B OKpYXKAlOIIEeM MHUpPE, BBIJACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCHICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-I€CKI/IG BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOnrofeHus mpaBuil 0€30MacHOTO Tpyna: HabmroaeHHe (U3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpYyIOBaHUS MO WHCTPYKIIMH, OTUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJIWYMHBI M aHAIM3UPOBATH MOJYYEHHBIC PE3YNIbTAThl C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIETOBAHUIA;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBIE 3aBUCHUMOCTH (U3UYECKUX BEIMYMH B BUJAC TaOIUI] U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JKHAKOCTEH W TBEPABIX TeJ, IJIAHETApHAs MOJENb aTroMma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTh IPUUYUHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHbIE CBOICTBA (PU3MUECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIOJIB3Ysl 3aKOHBI W (OpPMYJNBI, CBs3bIBalONIUME  (U3UUECKUE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3NYEeCKON BENUYHHBI; YMEHUE OMpPENesITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCCOB MO UX OMUCAHUIO, UCITIOJIb3Yys 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamernn ¢ OBITOBBIMM ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONCHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHI

JI paliiMOHAJIBHOTO IMPUPOJ0IIOJIB30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpPMAIUH
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOoJy4yeHHON uH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 3aJaHUM HAyYHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKkoro cojaep)kaHusl, CIPaBOYHbIE MaTEpUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE PIH(bOpMaHI/II/I N3 HECKOJIBKHMX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHeN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IMPSMOJMHEWHOTO JIBH)KCHMUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMEeNIeHus, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opmMynbl Uil NPOEKUHUHM MEPEMELIEHUs, MPOEKUUHU CKOPOCTU U IPOEKUUU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JIBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBHUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, IIPOEKIUU IEPEMEILIECHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBH>KEHUN
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




IIPOEKIIMM CKOPOCTH W KOOPAMHATHI IpU CBOOOJAHOM NAJEHHUU Teja IO

BEPTUKAIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmynia Jyisi BBIUUCIEHUS YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SABnenue nnepuuu. [lepssiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}E
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKXCHUA:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
dopmyrna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHune umnysbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJIST 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITUAIbHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.19 3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHWYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHne MeXaHMYECKON YHEPTUH MPU HATUIUH CHIIBI TPESHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIN 1 HeMOABIWKHBIN O0510KK. KITJI mpocThIx MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
dopmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
_F
pP= G
e JlaBnenue raza. AtmocdepHoe JaBiacHuUE.
' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JNEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TPaHMIIE

IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBWKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIPYrOCTH MHpPHU MOABEME Tpy3a C MOMOIIbI HEMOJIBHXHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
0JI0Ka.

HccnenoBanue 3aBHUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IMUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOLICH CHJIBI
OT MAacCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJBHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3SHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: OpycKa OT yriia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHu MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuojJia KoJIeOaHW HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEKUBOI MPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOoc(EepHOro JaBJICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannmaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGora u Termsomnepenadya Kak CHOCOObI H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxmaxzaenue Ten. KomumdectBo  TemnoTel. Y jaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 WClapeHuss ¢ KoHAeHcanuu. Kumenume KuAKOCTH. YenbHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOThI, MOJy4YEHHOTO BOJOW KOMHATHOW TeMmIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeThIM LWJIMHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IUYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBJIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MMapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y ICTbHOE IEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akoH Oma a5 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
Cwmerranable COSAMHEHUS TTPOBOTHUKOB
3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
113 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IIJIOMIAANW €TO IMOIICPECYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJle, IOJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBarelbHbIE ANIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MIpEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucnepcus cBeta
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakmuueckue pabomol
N3mepeHne ontudeckoil cuiibl coOuparoiei JTUH3bl; (POKYCHOTO pacCTOSTHUSA
coOuparoriel JIMH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MpeaAMeTa U N300pakeHus,
326 KOT'Jla IpeIMET PaclloyioKeH B IBOMHOM (pokyce), moKa3zaTelis MpeIOMIICHHS CTEKIIA.
' HccnenoBanue cBOcTBA  M300paXKeHUs, IOIYYEHHOIO C  I[OMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHHUs: (OKYCHOTO PAcCTOSHHS JABYX CIJIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa IPEJIOMIJIEHUS CBETOBOIO Jiyda OT YIjla MajJeHus Ha TpaHULe
«BO3JyX — CTEKJIO»
3.7 Qusuueckue seneHus 6 npupode: 3arMmenus Connua u JlyHbl, 1BeTa Ted,
' ONTUYECKHUE SIBJIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, NEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE ABJIEHUA
i1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbgpa-u Oera-

pacmana




4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [lepuona monmypacnaga aTOMHBIX siAep

4.5 SnepHbie peakiuu. 3aKOHBI COXPAaHEHHUS 3apsI0BOI0 M MAaCCOBOTO YMCEN
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIH paIMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJOB,
JeCTBUE paMOAKTUBHBIX U3JIy4YEHUI Ha OpraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIbHBIN J03UMETp, Kamepa

BunbcoHa, anepHas 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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