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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (QOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNbHOCTHOW OcHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METaNPEMETHBIM pe3yJibTaTaM OOYy4YEHUs, a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOIUYECKOM
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MPENIOCTaBsieT HauOoJsiee SICHbIE O0pa3ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHU, TO €CTh CII0CO0Aa MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUecKoro oO0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUs COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTepeca K HayKe y 00yJyarouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOpPETUPOBATH  JAaHHBIE U HUCIOJL30BaTh  HAay4yHbIC
JI0Ka3aTesIbCTBA JIJIsl TOJIYYE€HHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4aloumxcsi K HayqyHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEII;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HUKHU;
(opMUpOBaHKE NPEICTABICHUA O POJIM (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUN OMUCHIBATh U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTECUIIUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJHATH OTBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel GU3NIECKOro COACepKaHus,
BKJIIOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKHU, aHAIHU3 U
KPUTUYECKOE OlICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI YpOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJENI0).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIBHBIA XapaKTep, YUUTEIb JISJaeT BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, Crucka AKCIEPUMEHTAIBHBIX 3a/laHUid, MPEeAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.

COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KaI0IIEero Mupa.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUZHYECKUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. M3Mepenune ¢usndyeckux BenuyuH. Dusnueckue
npubopsl. [lorpenrHocts u3mMepeHuit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyUYHBIN METOJI TO3HAaHUA: HAOIOJEHHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHHE
HaOroaeMoro sisiieHus. Onucanne GU3NUEeCKUx SBJICHUHN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SABJICHUS.

2. ®duznueckue nmpuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomol u onvimol.
1. OmpeneneHue NEHbI AeEHUs IKAIbl U3MEPUTEIBHOTO TTprdopa.
2. M3mepeHue pacCTOsTHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3Mepenue temriieparypbl IIpA MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHusl MO NMPOBEPKE THUIOTE3BI: JAJIBHOCTH MOJIETA
Iapuka, MymeHHOTr0 TOPU30HTAILHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUH BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILLIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabnroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenue nuddysum.

3. HaOmionenue ~ siBneHud,  OOBACHAIOMIMXCA ~ MPUTSKECHUEM  WIH

OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOCHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHue U B3aUMOAECTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JIBUKECHHUSI.

SBnenne uHepuMM. 3aKOH HMHEpUHMH. B3anmoaeicTBHE Tell Kak MpUYMHA
U3MEHEHUS] CKOPOCTH JBM)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucThKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJia
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJIUHEHHOTO ABUKEHHUS.
HabGmronenue siBjeHUST HHEPIIHH.

CpaBHEHHE Macc 10 B3aUMOJEHCTBHIO TEJL.
CroxeHune CHJI, HaIllpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OmnpezeneHne CKOPOCTH PaBHOMEPHOI'O JIBH)KEHHMS (IIApHKa B KUIAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HabmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5
6

3. OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.



4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (Iedopmanun)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. laBinenne TBEPABIX TeJl, s KMIAKOCTEl U ra3os.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparyphl. llepenaya naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lHeBmMaTmueckue
MAaIIMHbI. 3aBUCHUMOCThH JAaBJICHHS JKHJIKOCTH OT TIIyOWHBI. ['mapocraTuueckuii
napanokc. CooOmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aylmHOW oOosouku 3emin. OnbiT Toppuuemu. M3mepenue atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JleficTBrE XKUAKOCTH U ra3a Ha MOrpykKEHHOE B HUX TeJo. BelTankuparonas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYphI.

[lepenada naBiaeHUs )KUAKOCTBHIO U Ta30M.
Coobmiaromuecs cocyabl.

['mapaBauyeckunt mpecc.

[IposiBrieHue necTBUsS aTMOCHEPHOTO JABJICHHUS.

I o

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TE€JIa Y ITIOTHOCTH KUJKOCTH.

N

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YCIOBHE IUIaBaHUs TEJ: MJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHHS TNIOTHOCTEH TeJla U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPpyKEHHOM B
J)KHUJIKOCTh YaCTH TeEJa.

2. OmnpenenieHue  BBITAJIKUBAIONIEW  CHUJIBI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEHCTBYIOLIEH HA TEJO
B ’KMJIKOCTH, OT MAcCChI T€Ja.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0OBEMa NOTPYyKEHHOU B
JKUJIKOCTH YaCTH Tejla U OT TNIOTHOCTH JKHUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKUM U

OIIpEIEIIEHUE €€ IPYy30H0ABEMHOCTH.



Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtnueckas W TNOTEHUHUAJIbHAS  DHEPTHS.
[IpeBpalieHrie 0JJHOTO BU/Ia MEXAHUYECKOW 3HEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenne pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeIa

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3zneua 6. TeruioBble iBJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3Mmepbl aTOMOB M MOJIEKYH. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHuE U KaNWUISIPHBIE SIBJIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Buner TEIUIONEpE AU u:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTALIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUSI.

BrnaxHocTts BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.



[IpuHuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUSI ¥ IPEBPAICHUS SHEPTUM B TETVIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 0 N D

HaGnronenrie OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHH.
HabGnronenue TemioBoro paciiupeHus Ted.

M3MeHeHne AaBieHUs ra3a IpU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIaXICHUH.

[IpaBuna uaMepeHus TeMiepaTyphl.

Bunel Terionepenayu.

OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHCHHe TEILIOEMKOCTEH Pa3INYHBIX BCIICCTB.

. Ha6HIOII€HI/I€ KHIICHUA.

. Ha6HIOII€HI/I€ IMOCTOAHCTBA TCMIICPATYPHI IIPU IIJIABJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITh IO BBIPALIMBAHUIO KPUCTAIOB IOBAPEHHOM COJIM WUJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue AaBiIeHUs BO3AyXa B Oa/UIOHE IINPHULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEepaTyphl.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pe3yJibTare
TEeIJIoNnepeayr U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOIO  BOJOW  MpHU
TEIJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCIIapEHNs.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TEMIOTHI IIJIABJICHUS JIbJA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUS.



Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopaelcTBue
3apspKeHHBIX  Tenl. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUSA
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH AnekTpudeckoro mods. [lpuHuun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu saeKTpuyecKux 3apsoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpOBOJNHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsija.

DONEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJICKTPUUCCKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIpSKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BElIECTBA. 3aKOoH Oma
o ydactka nend. [locnegoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKkTpudecKre 1enu U MOTPEOUTENH IEKTPUIECKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelHcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1MoOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [leficTBE MAarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.
DJIeKTpOCTaTUYECKast HHAYKITHS.

3aKOH COXPAHEHUSI ICKTPUUYECKUX 3aPSI0B.
[IpOBOJHUKH M TUDJICKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M CTOYHMKH TTOCTOSSHHOTO TOKA.

JleicTBHS DIAEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUHN TOK B KUJIKOCTH.

11. ['a30BblIii pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSYKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COpOTUBIICHUH.

BzaumMopaeiicTBHe TOCTOSHHBIX MAarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OmnbIT IpcTena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OnbiThl Dapajnes.

3aBUCMMOCTh HAIpPaBJICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.
14.

OnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.

OnBbITHI, JIEMOHCTPHUPYIOILINE 3aBUCHUMOCTb BJIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

[IpoBepka mnpaBwiia CIHOXKECHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIIbHOM
COCJIMHECHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHUJIbl TOKa MPU TAPAJIECIbHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padoOTHI ANEKTPUUECKOTO TOKA, UIYIIIETO YePe3 PE3UCTOP.
OnpenenieHue MOIIHOCTH  AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pes3ucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSIHHBIX MarHUTOB.



15. I3yueHne MarHMTHOrO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
O0BEIMHEHUY U Pa3JICIICHUN.

16. MccnenoBanue NEUCTBUS SJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJCHCTBUS
KATYIIKH C TOKOM M MAarHhTa OT CWJIbl TOKA W HANpPABJICHUsS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHE padOThI AJIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUs W HAIPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMONMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHLMO CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe tena. I3mMeHeHne ummyiibea. MITynbCe chiibl. 3aKOH COXPAHEHHMS
uMIyabca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTroCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMiH. [oTeHIIManbHast SJHEprus CxaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

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

HabnroieHne MexaHn4ecKoro ABM)KEHHUS Tella OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHME TyTell M TPAEKTOpUN JBUKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.

H3mepenne cKopocTy U YCKOPEHHUSI IPSIMOIUHEHHOTO JBUYKCHHUS.
HccnenoBaHue Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

Habmroienue nBU»KeHus Tea o OKPYKHOCTH.

Habmoienne MexaHu4ecKuX sSIBJICHUH, MPOUCXOSAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJIBI.

Habmroienue paBeHCTBa CHIT TIPH B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKCHUH.

[lepenaya nMiysbca npyu B3aUMOJCHCTBUM TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COTIOTHO YIIPYTrOM B3aWMOICHCTBHUH.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU ITPH CBOOOTHOM IaJICHUH.
CoxpaHeHHre MEXaHUUECKON YHEPIHH MPU JABHKEHUU Tella Mol JeHCTBUEM
IPYKHHBI.

Jlabopamopuvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa JUisl pasroHa W JAbHEHUINErO0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEKKU.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THIIOTE3bI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 puiieHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHue pabOThl CHIIbI TPEHUsI IPU PABHOMEPHOM JABM)KEHUHU Tella
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTBl CUJIBI  YNPYrOCTH MpU HOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxaomue — konebanus.  BbuiHyxkaeHnole — kojeOanusa.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble WM
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€ pacIpOCTPaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue konebGaHUil Ten MOA JNEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpanenue npoaoiabHbIX U MONEPEYHBIX BOJIH (HAa MOJENHN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCcKOTo
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MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KoeOaHUl MPY>KUHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH TIEPHOJIa KOJIeOaHUH MPYKUHHOTO MasSTHUKA
OT MaccChl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUN T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwii
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO IMaICHHUS.

Paznen 10. Di1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.



DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHole  BOJIHBL.  CBOKMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Jlemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3zgea 11. CBeToBbIe sIBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacrpoctpanenue ceera. 3atmenus ConHua u JIynsl. Otpaxenue ceera. [lnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKE€HUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrthueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThuyeckas cucrtema. bin3opykocTs u
JaJTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenune n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop ydei B coOuparorei JIMHse.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
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[Tpunun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [lomydyeHue 6e10ro cBETa MpHU CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXKeHHUsI CBETOBOIO Jydya OT yria
najicHusl.



2. M3yueHue xapakTEepUCTUK U300paKEeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U norioiieHne cBera aroMoM. KBaHThl. JInHeituaThie CIEKTPHI.

PanuoaktuBHOCTh. Alnb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBsA3b Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3Iy4eHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YaCTULBI 1O TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0IINI MOTYJIb TIPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allun
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3HMKH, a TAaKKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeMeT.



[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBACTCS JOCTUKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHAass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HUCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
ABJICHUS, NIPUMEHSS TIOJYy4YEHHBIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIE
KAUYE€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO AECATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPY’KAIOIIEH MPUPOJIEC U TTOBCEAHEBHOM JKU3HU;

WCIIOJIB30BaTh HAyUYHbIC METOAbI UCCIEAOBAHUS (PU3NUECKUX SIBICHUMN, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JINYHbBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (u3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs

y oOyuaromerocsi 0yayT copMupoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(u3nuecKol HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSATHE ACTETUUECKUX KAdyeCTB (PU3MUECKON HAYKHU: €€ TapMOHHYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHWE IEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILIEW COCTaBIISIOLIEH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBUJ OE30MaCHOrO IOBEACHUS Ha
TpPaHCTIIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBbIKAa pedeKCUM, TMPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3alluu, Topoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQeCcCrid, CBI3aHHBIX C (PU3UKOIA;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHME (DU3WYECKUX 3HAHWHA JJI PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MNPoOJeM U MyTel HX

pelieHus;

e 8) amanTanuuM K HU3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTrux;

e - TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 IPAKTHYECKYIO
JICSITEIBbHOCTD;

e - IOTPEeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hrciie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHUA B IPHOOPETCHUH HOBBIX (HU3NUECKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUN C Yy4€TOM BIMSHHUS Ha OKPYXKAIOIIYI CpEmy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUMA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4EOHBIC  JCUCTBUS, PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jlornueckue aAelicTBUA:
e BBIBISTH U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JI€TYKTHBHBIX
¥ WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aHMMOCBS3IX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoi
3a7auM (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEILIEHUs, BbIOOp Hambojee
MOJIXOJISTIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIEAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalIbHEMWIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METOIbl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA NAHHBIX C YYETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBIICHUS
uHQOpMaAIlUU W WUTIOCTPUPOBATH pelIaeMble 3aJaydl  HECIOXHBIMU
CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi M X KOMOWHAITASIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJEeHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HCH, HAIICIICHHBIC Ha PEIICHHWE 3aJauyd W TOJJepKaHue
O1aroxeIaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXICHHUS C CYXICHHSAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AEATEIBHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXIaTh TMPOILECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYaIHIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MOAXOAAX MPHUHATHS  PEIICHUN
(MHAMBUAYyATbHOE, TIPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATEIILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUSI  (HEIOCTHKEHHUS]) PE3yJIbTaTOB
NesATEeIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3nyecKoro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelIeHur (PU3NYECKUX 3a1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 Kjacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIONB30BaTh  MOHATHS:  (PU3MYECKHE U  XUMHYECKHE  SIBJICHHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOpPHUs, pPaBHOJACHCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTH,
COOOIIAIOTHECS COCY/IbI;

pasnuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHME YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TEJ, paBHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO
BpallleHus, Tepefada AaBICHUA TBEPABIMU TElNaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB W Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBIICHHUE;
pacrmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (DHU3MUECKHX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI ABM)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npuposie, ACUCTBHE CUJIbl TPEHHUS B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMOoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TEeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
dbu3nyeckre BEIMYMHBI (Macca, O0O0BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIIPYTOCTH, CUJla TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KO3()(QUIMEHT TOJIE3HOTO JEUCTBUS MEXaHU3MOB,
KUHETUYECKass U TMOTEHIMalbHAs JHEPTus), MPH OMHUCAHUU IPaBUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
WCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs phiuara (0J0Ka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemars pacu€THele 3a7adyd B |—2 JEWCTBHS, HCHOJB3YsS 3aKOHBI W
dbopMyIBl, CBS3BIBArONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBHUSI 33/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (HHU3UUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITA, JEJIaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
duznyeckux CBOICTB TEN: (dopMynupoBaTh IpOBEpsEMbIE
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbBIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
MPOBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIUYHUHBI OT
JPYroil C HCIOJIB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYILUEroCs TeJla OT BPEMEHW JIBHIKECHHS TeENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIenys NpPEIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBHUCHUMOCTH (DM3MYECKHUX BEJIMYMH B BHUJE



NpPEUIOKEHHBIX TaOIULl U TpauUKOB, AENaTh BBIBOJBI IO pe3yJibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CUJIA TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIas CHJIa, JCHCTByIOmas  Ha
HOTpyKEHHOE B KHUIKOCTh TEJO, KOI()(PHUIMEHT MONEe3HOro AEHUCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, TOJABMKHBIA M HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX OmHUcaHusi (B TOM YHCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAMMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpPUMEPAX)
MPAKTHUECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 17 obecriedeHus: 6€30MacHOCTU TP OOpallleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpPY KaloLEeH Cpejie;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B IHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3a/laHUi Hay4YHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHWs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh mpuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanus HHPOPMAITMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpPMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOMuYHO JeNnaTh KpaTKue COOOIICHHS] O pe3yibTaTax MPOEKTOB
WM y4eOHBIX HWCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TOHSATUUHBIMN ammapaT Kypca (QU3MKH, COMPOBOXKIATh
BBICTYIUJICHUE MTPE3CHTAlIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUU pacrpeiesisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aj[a4aMH,
CICAUTh 3a BBINOJHEHUEM IIJlaHA JEUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATENbHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY KAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJ, arPETATHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IO, MPOBOHUKU
U JUAJIEKTPUKH, HOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHUE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 ONHCAHUI0O MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE UW3YYCHHBIX (PU3UYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIIPHbIC SBICHUS B TPHUPOJE,
KpUCTAUIbI B mpupojae, uzinydeHue CojHIA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKUX
SIBJICHUM;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
dbu3nyeckre BeJIWMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJIUUECTBO
TEIUIOTHhI, yJelbHAs TEIJIOEMKOCTh BEIECTBA, VYACNbHAs TEIUIOTa
MJIaBJICHUsI, yJeJIbHas TeIUIoTa MapooOpa3oBaHus, yHelbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAaIllUHbI, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3apsl,
cuja TOKa, 3JIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢$u3HYECKU CMBICIT WCIOJB3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
bu3nUecKuX BEIMYMUH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIONIME JTAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOW TEOpUHU
CTpOEHHS BEIeCTBa, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCKUux
1IaroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaT pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (POPMYJIbI,
HEOoOXOJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh NOPsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTU MPOIIECCa OCThIBAaHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IoWaa €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJIECUCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJABUIATENsl IOCTOSHHOILO TOKa): (OpMyJIUpOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OIUCHIBATh XO/JI OTbITa U (DOPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMbBIE  H3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHOM MOIPEUIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOIEPEYHOrO
CEUEHUS U YAEIBbHOIO CONPOTUBIIEHUS BELIECTBA IPOBOJAHMKA, CHIIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEIOBAaTEIbBHOTO U IApaJUIEIbHOTO  COECAVMHEHHH
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINOJIHATh WM3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIECHUE MPOBOJAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBATh H3MEPEHHs, COOUpPATH
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA HX ONUCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCIOJIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
bu3nueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
npuOopbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS IIEMEHTOB AJIEKTPUUYECKUX LIeTeH;



OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalleHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIH30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3NUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC THCHMEHHBIC W KpPATKUE YCTHBIC COOOIICHWS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM MCCIEOBATEIBCKON NIEATETbHOCTH, NP 3TOM T'PAaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIM anmapar Kypca (U3HKW,
COIPOBOXAATH BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3UUECKUX
MPOLIECCOB pacHpeiesaTh OOS3aHHOCTH B TPYIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIAaa B
NEeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koH1y oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHarOIUXCSl YMEHHUIA:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jedopmarius
(ympyrasi, TaacTH4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TallbHO30PKOCTD,
CIEKTPBI UCIYCKAHUSI W TOTJIONMIEHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA;

paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TE€J, PEaKTUBHOE JBUKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBMXKEHHE, OTpaKCHHE
3ByKa, NPSIMOJMHENHOE paclIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUW B
OKpyXXaoImeM Mupe (B TOM uucie (QU3MYECKHE SBICHUS B MPUPOIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3Iy4YEHUH Ha
OpraHu3M YeJIOBEKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(bu3nueckue BeNWYUHBI (CpEeIHSAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEpPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAsI SHEPIUs CHKaTON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEepUOJ U YacToTa KojeOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCIOJIb3YEMbIX BEJIMYUH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



IOpU SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJadd (OmuparolMecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIJIOBUE, BBISIBIIATH HEJOCTAIONIME WM M30BITOYHBIE JIaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIMHEMHOE PacCIpOCTPAHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
o0Opy/lOBaHUS, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe u3MepseMOold BelIMYUHBI ((POKYCHOE pacCTOsHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crocoda U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOPOCTH, IMEpHOJa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria



NaJicHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
bu3MYeCKUX BEIWYMH B BUAC TaOMWI] U TpadUKOB, NeJaTh BBIBOJIBI 1O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHUs, KECTKOCTh TPYKUHBI, KOIPPUIUCHT
TPEHUSI CKOJBXKCHUS, MEXaHWYecKas padoTa W MOIMHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH JIMH3BL, PAJAWOAKTHUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIENys MPEIOKEHHON UHCTPYKIIUU, BBIYUCIISATH
3HAYCHWE BEIIMYMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH H3YYEHHBIX (DU3UYECKUX MOJEIIeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAaHETapHas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECCKHE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMHONB3Yys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUW MW  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI [IJIs
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparomIeH JIMH3E;
NPUBOJNTh  MpUMEpPhl  (HAXOaUTh  WHOOPMAIMI0O O  MpUMeEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTH MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEICHUS B OKPY’KAOIICH Ccpe/ie;

OCYIICCTBJIATh TMOUCK WHGpOpMauK (U3HNUECKOTO COJICpPKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAbI,
pecypchl cetr MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHusi HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIEC IMCHbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTrO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar HU3y4aeMoro pasjena (pU3UKd U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o oze 2
M3HEa - Hayka o Hpupol https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusznyeckue Be 2 1
VISHHCCIHE BETITHIHbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa [JOK
' ya g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne pelecTsa https://m.edsoo.ru/7f416194
) JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETHTILE COUTOMMA Bemeetna https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMo/ieiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITTCCKOT ABHACHIC 3 https://m.edsoo.ru/7f416194
32 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlaprertne xixoCTH > https://m.eds0o.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOCpepHOC AaBICHHE 6 https://m.eds0o.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
>1 Pabota u momHoCTS 3 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>-2 HpocThie MexanusMeL > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJICHUA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p HI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJIEUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. MexaHuuecKkue siBJeHHS
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
’ ONMUCaHus https://m.edsoo.ru/7f41a4a6
. buo OK
1.2 B3aumonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHHUSI 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmorexa [JOK
' JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 #lnepbie peakiin 7 ! ! https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 ) bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330B3HI/Iﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pa3indaTth SABJICHHUA 110 OIMHCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHUClIe (PU3NYECKUE SIBIICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUINYECKUX SABICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (IU3UYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITHMUUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BETUYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M 3allMChIBaTh €r0 MaTeMaTU4YecKoe

BBIPpAXKCHUC

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MJIH

3aKOHOMEPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, MCIOJIb3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a

YCJIOBUA 3aJadd  3allMCbIBATh KPATKOE YCIOBHEC, IIOJACTABJIATH




¢u3nveckre BeIUUUHBI B (YOPMYJIBI U IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHUU UCCIIEJJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
UHTEPIPETUPOBATh MOJYUYEHHBIM pe3yabTaT, HaXOAWTh OIIUOKHA B

XOJ¢ OIlbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

1.10

IPOBOJUTH OMBITHI IO HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMmynHpoBaTh — IPOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/Ip0BaTB BBIBOJbI

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MWCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUIA,
y4acTBOBaTh B IUIAHUPOBAHHMM Y4YEOHOTO HCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMUSI, CIIEAYs PEUI0KEHHOMY IUIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, J1EJIaTh BBIBOBI

10 pe3yJibTaTaM MCCIeA0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPAU BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e30IMmacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3pIBaTh TPUHIMIBI  JIEUCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTepU30BaTb INPUHIMUIIBI JEUCTBUS HU3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TIOMOIIBIO HMX OIHCAHUS,
UCTIONB3YSl 3HAHUS O CBOMCTBaX  (DUBMYECKUX  SBICHUU W

HEe0oOXoauMbIe (PU3NUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)

MPAKTUYCCKOI'0 UCII0JIb30BaHUA q)HSquCKI/IX 3HaHUM B IIOBCEIHEBHOM




JKU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpaimieHuu ¢
npuOOpaMu M TEXHUYECKUMH YCTPOMCTBAMU, COXPAHECHUS 3/I0POBbS U

COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHHKOB MH(pOpManuu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IIOWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISIETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3a1aHU I
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy  (QU3WYECKOrOo  COACpIKaHMUS,
CIpaBOYHBbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BlajeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieNaTh KpaTKue COOOLIEHMS O
pe3yibTaTtax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
IPaMOTHO HCIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEIOBAaHUI paclpeeiaTh
00513aHHOCTH B IpYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaoIINX

8 KUIACC

Kon
IPoBEePsAEMOro
pe3yJjbTara

1.1

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

HCIIOJIB30BaTh IOHATHA

pa3jinydaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IEMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1'—1601(06 SIBJICHHUC

1.3

pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBIICHUI B

OKpYXaroIlleM MHUpEe, B TOM 4uciie pU3NYECKUE SIBICHUS B MPUPOJE,




1.4

1.5

IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIIECTBEHHbBIE CBOMCTBA (MIpU3HAKU) PUZNYECKUX SABICHUN

ONKCBHIBATh H3YYEHHBbIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘{€CKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/IBI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTH4dCCKOC

BBIPAKECHHE

1.6

O00BSACHATh (PU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 |
— 2 JOTMYECKHMX IIaroB ¢ MOMOMIbIO 1 — 2 H3y4YEHHBIX CBOICTBa

bu3nUecKuX SBICHUHA, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemiate pacy€THble 3a/auu B 2 — 3 AEWCTBHSI, UCHONB3YS 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥l 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATh HEJOCTATOK
JAHHBIX I pelIeHMs] 3aJaud, BbIOMpaTh 3aKOHBI U  (HOPMYIbI,
HEOoOXOoMuMBbIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJ0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICIOBAHUS, BBIACIIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTL IIOpsAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

1.10

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIoNIOKEHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

06opy11013aH1/151, OIIMChIBATh XOJ OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

BBITIOJHATE IIPAMBIC H3MCPEHUSA C HUCIOJIB30BAHUCM aHAJIOT'OBBIX

npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBAThH PE3YJIbTAThI




U3MEpEeHUi ¢ yuéTOM 3a1aHHOM a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCJICIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOMH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMPSIMBIX H3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHMs, CcleAys MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUJC TaOJHUIl U TPapUKOB,

JCJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICAOBaHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cienys. INPENJOKEHHOW HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWia TEXHUKU Oe3omacHocTd 1pu pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HIpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (U3MYECKUX SBICHUA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIILHBIE
puOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENeld ¢ IOCIEAOBATEIBHBIM W IapalIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCEHEBHOU
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO ITOBCACHUSA B OKpY)KaIOH_[eﬁ cpeae

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3NUECKOTO COIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUUBON MM MOXKET OBITh HEZOCTOBEPHOI

1.18

WCIOJIb30BAaTh IPH  BBHIMOJIHEHMH Y4E€OHBIX 3a/JlaHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu HHTepHer; BiameTts npuémMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUs, B TOM 4YHUCJIC NYOJIMYHO MPEICTABISATh PE3YIbTaThI
MPOCKTHOM WJIM HWCCJIENOBATEIbCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh WM3YyYCHHBI IOHATUWHBIM ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYILJICHUE MPE3eHTaIueH

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIQJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ T'OTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KJIACC

Kox
NpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I?»I/ILIGCKOC SBJICHUC

pacrio3HaBaTh IpOSIBICHHE M3YyYEHHbIX (U3MUYECKUX SBICHUH B
OKpYXarollleM MHUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYILECTBEHHbIE CBOMCTBA (IpU3HAKN) PUZNUYECKUX SABJICHUMN

1.4

ONKCHIBaTh H3YYEHHbIE CBOMCTBA Tel U (PU3MYECKHE SIBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToOBaTb  (U3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIWYUH,
0003HaueHMsI ¥ €AUHUIIBI (PU3MYECKUX BEITHMUYUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh  TpapUKHd  M3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCpPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-IGCKI/IC SABJICHUS W TIPOLICCCHI,

HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO




1.6

1.7

1.8

1.9

1.10

GOpMyIHMPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIPA)KCHUEC

OOBSCHATH (PU3MYECKHE MTPOLECChl M CBOMCTBA TE€JN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTHU

pemiate pacuéTHble 33Jayu (omuparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHHUIi), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE
JUISl pelIeHusi, MPOBOIUTH PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A (I)I/ISI/I‘ICCKOI‘/'I BCJINYHHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTL IIPpU IIOMOIIU
(1)I/ISI/II-ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUEC HCCIICAOBAHUs, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUJIBHOCTDL IIOPAIAKaA
MMPOBCACHUA HCCIICAOBAHWA, [ACJIIAaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

PE3YyIIbTAaThL Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

MPOBOJMTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIbHO COOMpPATh yCTAaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOII

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MEpsieMOM BeTU4YHHBI ((POKyCHOE
paccTosiHUe coOuparomei JUH3bI), 000CHOBBIBATH BBIOOP cIlOCO0Oa

U3MepeHus (U3MEPUTENBHOIO Ipubopa)

IIPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
MCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: IJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBaTH pPE3yJIbTAThI
MOJYYEHHOM 3aBUCHUMOCTH (U3MUECKUX BEJIWYMH B BUAE TaOIUIU

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHHA

1.12

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I?>I/I'-IGCKI/IX BCJIIMYNH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL SKCHICPUMCHTAJIbHYIO YCTAHOBKY

Y BBINOJHATH HW3MEPEHHUs, Clenys MpPeUIOKEHHON WHCTPYKIIHH,




1.13

BBIUMCIIATh 3HAYCHHE BEIMYMHBI WM aHAJTU3UPOBATH IMOJYYEHHBIC
pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

pa3nuyaTth OCHOBHBIC TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHalbHask TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETA, JIyd4, TOHKAs JIMH34, IJJAHETapHas MOJENb aToMa, HYKJIOHHAasd

MOACIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHLUIIBI JIEHCTBUS HU3YUYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHUS, HCIONb3YS
3HaHHUA O CBOMCTBaX (DU3MUECKUX SBJICHHM U HEOOXOJIUMBIE

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-ITPAKTHUYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJI OCTPOEHUSI N300pakeHU B IJIOCKOM
3epKajie ¥ coOuparolei JuH3e

OPUBOAUTH MNpHUMEpbl (HAXOAUTH MH(QOPMAIMIO O MpPUMEpax)
MPAaKTUYECKOTO UCTOIh30BaHUS (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30macHOCTH TpU  OOpallleHUuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCICHUA B 0pr>1<a}0mel71 cpeac

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COAECPKAHUS B CETU
WNuTtepuer, caMocCTOSTENbHO (OPMYIHPYST TOUCKOBBIM  3arpoc,
HAaXOAUTh TYTH  ONpEIEJEHUs]  JOCTOBEPHOCTH  IOJYYEHHOM
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHUKOB

UCMOJb30BaTh IPU  BBIMOJHEHUM YUeOHBIX 3aJaHMi  Hay4dHO-
NOMYJSIPHYIO JIMTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuainsl, pecypcbl cerh MHTepHer; BimageTe NpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYT'yIO

Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBEe HH(GOpPMAllUd M3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOIO

COJACpIKaHuA, l'Iy'6J'II/ILIHO MNPEACTAaBIAThL PE3YJIbTAThI HpOCKTHOﬁ Ui




1.21

UCCIIEIOBATENbCKOM  AEATENBbHOCTH, IPU  3TOM  IPaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapar U3y4aeMoro paszaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

O0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUMN (DU3HUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TIPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJCHCTBUE,  MPOSABISIE  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon Kon

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
1.1 dusndyeckue SBIICHHUSA: MEXaHUYECKUE, TEIUIOBEIC,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

dusznueckue BeTMUMHBL.  M3MepeHune  (PHU3UUECKUX
1.2 BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrecTBeHHOHay4yHBI METOJ| MO3HAHUSA: HAOIIOJEHUE,
IIOCTAaHOBKAa HAy4YHOI'O BOIPOCA, BBIABMKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6moz[aeMoro SIBJICHUA

1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

[IpakTuueckue padbOTHI:
H3mepenne paccTostHUM.
Is N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEa.
. Onpezenenne pa3MepoB MaJbIX TeJ.
N3mepenne TemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYpPBI
INEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNUN BEIIIECTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEPBI.
2.1 OnbIThl,  JIOKAa3bIBAIOIIME  JIUCKPETHOE  CTPOEHUE

BCIICCTBA

JBwxenue uyactun BemectBa. CBS3b  CKOPOCTH
2.2 JIBW)KEHUS YacTUI[ C TeMmmeparypod. bpoyHOBCkoe

nBIKeHue, Iuddysus
B3anmMoeiicTBre YacTHI] BENECTBA: IPUTSHKCHUE H

23
OTTaJIKUBaHUE

AFpCFaTHBIC COCTOsIHMA BCIICCTBA: CTPOCHUC Ta30B,

24 KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  Tel.

BzaumocBs3b MCKOAY CBOMCTBaAaMM BEIIIECTB B Ppa3HbIX




2.5

2.6

arperaTHbIX COCTOSHHAX U HUX ATOMHO-MOJICKYIISIPHBIM

CTPOCHUEM
OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

[IpakTuueckue padboOTHI:

Ouenka JuamMeTrpa aroMa METOJOM  psgoB  (C
HCIIOIb30BaHuEM (oTorpaduii).

OnbITel 1O HAONIONEHHIO TEIUIOBOTO PACIIUPEHUS
ra3os.

OnbIThI 10 00HapyXEHUIO JENCTBUSA cull

MOJIEKYJIAPHOI'O IMTPUTAXKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

11 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
12 Cxopoctb. CpenHsii CKOPOCTb IIPM HEPAaBHOMEPHOM
' JNBUKEHUH. Pacyér myT n BpeMeHU JBUKEHUS
SIBnenune uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJI KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHHS TEIl.
Macca kak Mepa MUHEPTHOCTH Teja
14 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TEI
16 Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO AUHAMOMETPA
37 SIBneHue TATOTEHUS U cuila TsKecTH. CHila TSKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
13 Cuna tpenusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
» CrnoxxeHue cwi, HamnpaBlI€HHBIX IO OJHOM IpPSAMOM.
’ PaBHOelicTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHKEHUS
3.10 (mapuka B JKHIKOCTH, MOJEIH  JJEKTPUUIECKOTO

aBToMOOmWIAE W Tak janee). OmpeseneHue cpenHei

CKOpPOCTH CKOJIbKEHHS Opycka WIM LIapuka Mo




3.11

3.12

HaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPUPYIOLIUE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMpUuKaCaroOmnuXxcCsa HOBCpXHOCTeﬁ

DusnuecKue SIBICHNUs B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,

ﬂeﬁCTBHe CHJIbI TPEHUS B IMIPUPOAC U TEXHUKE

Texunyeckne YCTpOfICTBai JUHAMOMETP, MOAIIUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

+ YBEJIMYEHUS J1aBJICHUS
42 JlaBienue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a oT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMU TEJIaMU, KHUAKOCTAMU U
' razamu. 3akoH [lackans. [ITneBMaTu4yeckre MaluHbI
3aBUCHUMOCTh  JABJICHUS JKUAKOCTU OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaroImecs CoCyIbl.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3eman u atMmochepHoe naBieHue. [IpuunHel
45 CYyIIIECTBOBAHUSI BO3AYIIHOW oOo0nouku 3emin. OmbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(EPHOTO JABICHUS OT
BBICOTBI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro nasneHus. [lpubopsl ans
' U3MEpEHUs: aTMOC(EPHOTO AaBICHUS
JleiicTBHE KMIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
[IpakTrueckue pabOTHI:
49 HccnenoBanne 3aBUCUMOCTHM Beca Tejla B BOJE OT

o0béMa TMOrpyKEHHOM B IKUAKOCTb YacTH Tea.

OHpe,Z[eJICHI/IC BBITAJIKUBAIOIIEH CHIJIBI, HCﬁCTBYIOMCﬁ Ha




TEI0,  INOrpyxkEéHHoe B KuakocTb.  IIpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTU Te€jla U OT IJIOTHOCTH
KHIKOCTH. KonctpynpoBanue apeomerpa WA

KOHCTPYHUpOBaHUE  JIOJKM W  OmpenesneHue  eé

Ipy30I0AbEMHOCTH

®dusnueckue  SABIEHUS B MPUPOJE:  BIMSHHUE
4.10 aTMOC(EpPHOT0 JIaBJICHUS HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue ycTpoiicTBa: cooOLIaOIMUECs COCYAbI,
A1l YCTPOMCTBO  BOJONPOBOJA, THUIPABIUYECKUN IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexannueckast pabora
5.2 MexaHndeckass MOITHOCTE
53 [IpocTeie MexXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CKOCTh. [IpaBuio paBHOBecus ppluara
5.4 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«30510TOE  TPaBUIO»  MEXaHUKH. Koaddunuent
5.5 IOJIE3HOTO JEUCTBUSA MEXaHU3MOB. [Ipoctsrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [loTenuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [Tomnass mexanuueckass SHeprusi. 3aKOH H3MEHEHHS W
' COXpaHEHHUs MEXaHUYECKON IHEPTUn
[IpakTudeckue pabOTHI:
Ornpenenenne padOTHl CUIIBI TPEHUS TIPH PAaBHOMEPHOM
59 JNBWKEHUU Tela IO TOPU30HTAIBHOW MOBEPXHOCTH.

HccnenoBanue YCIIOBUI paBHOBECHS pplyara.

N3mepenne KIIJ[ HakmonHol mniockoctu. M3ydeHue




3daKOHa COXPAaHCHUA MEXaHHYeCKOM SHCPTHUn

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaeJia 3JIeMEHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' MoJsieKyld.  OmbIThl,  HOJATBEP)KIAIOLUIME  OCHOBHbBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUH
Mopgenmn  TBEPAOro, OJKMAKOTO W Ta3000pa3HOrO
6.2 COCTOSIHMM BemiecTBa. Kpucramimuyeckue u amopdHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeOpuun
6 6.4 CMaunBaHuE U KalWISPHBIE SBICHUS
6.5 TenioBoe paciimpeHue u cxarue
66 Temnepatypa. CBsi3b TeMIepaTrypbl €O CKOPOCTbIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
67 Buytpennss sneprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue paboThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
' U3IIy4yeHue
KonnuectBo  TermuioTel.  YaenbHas — TEIIIOEMKOCTh
6.9
BELIECTBA
TenmooOMeH W TeIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIJIOBOTO OanaHca




6.11

IInmaBnenue u OTBCPACBAHUC KPUCTATINIMYCCKUX BCIICCTB.

y,I[CJ'IBHaﬂ TCIIJIOTA IJIaBJICHUA

[TapoobpazoBanue w  KoHAeHcamws. McmapeHwue.

Kunenue. VYnenpHas  Temiora mapooOpa3oBaHUS.

012 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT aTMOC(EPHOTO
JIaBJICHHS
6.13 Brnaxnocts Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasi TENJI0Ta CrOPAHUS
[Mpuanumel  paboThl  TerioBbix — asurarenei  KITJ]
6.15 TEIUIOBOr0 JBHUraTeld. TeIIoBhIC JBUTrATENIM M 3alluTa
OKpY’Karollel cpeibl
3aKOH COXpaHEHHUs M MPEBPALIECHUS SHEPTHH B TEIIIOBBIX
6.16
rpoiieccax
[IpakTuueckue padbOTHI:
OnbITE 1o 00HaPYKCHHIO JIeicTBUS CHII
MOJIEKYJISIPHOTO TPUTSKEHUS.
OnpIThl O BBIPAIIMBAHUIO KPUCTAIJIOB IOBapEeHHOMN
COJIM WJTU caxapa.
OMBITHI MO HAOIOAEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
JKUAJIKOCTEN U TBEPJBIX TEIL.
Omnpenenenue aBiIeHUs BO3IyXa B OaJUIOHE MIMPHUIIA.
OnbITEl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHHS
617 BO3/IyXa OT €ro 00béMa 1 HarpeBaHUs U OXJIAXKICHHS.

[IpoBepka runoTe3bl JIMHEHHOM 3aBHCHUMOCTHU JJIUHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEeMIIepaTyphl.

HaGnronenne m3mMeHeHWs: BHYTPEHHEH SHEPTHH Teia B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.
Hccnenosanne SIBJICHHS TEI000MEHA npu
CMEUIMBAHUU XOJIOAHOU U ropsuei BOABI.

OrmpesiesieHHe  KOJMYECTBA TEIUIOTHI, TOJTYyYEHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAJUTMYEeCKUM

LUJTHHIPOM.




6.18

6.19

Omnpenenenue yieiabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCrapeHusl.
OnpeneneHre OTHOCUTENIBHOMN BIAKHOCTH BO3yXa.

OnpezneneHue yaenbHON TEILIOTHI IUIABICHUS JIbJA.

Ousnyeckue SBICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHME U KalWULIPHBIE SBJIEHUS B IPHUPOAE,
KpUCTaJIIbl B IpUpoe, uzinydenue CoiHia, 3aMep3aHue
BOZI0EMOB, MOpPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHEA, CHEra.

TexHudyeckue  yCTPOWCTBA:  KallWJULAPBI, MPHUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMJIKOCTHBIM TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, MapoBasi TypOMHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszauus Teil. J[Ba poaa dJIEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIbI B3aUMOJAEHCTBUS 3apsKEHHBIX TEJ OT
BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO

7.3 nosid. [IpyHIMN cyneprno3unuy 3JIEKTPUYECKUX IOJIeH
(Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siexTpuuecknx 3apsAfoB. JIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

' AEKTPUYECKOTO TOKA. VICTOUHMKN IOCTOSTHHOTO TOKA

JenicTBus 3JIEKTPUYECKOTO TOKa (TerioBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJIEeKTPUYECKUH TOK B
KHUAKOCTAX U razax

7.8 Onexktpuueckasg uenb. Cwia TOKa. DIEKTPUUECKOE




HaIpsHKEHNE

=9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE
' COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma JJ1s1 ydacTKa Lenu
11 [TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
' MPOBOJTHUKOB
Paborta ® MOIIHOCTH SJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenua
13 DNEeKTpUYECKHe IENu W MOTPEOUTENH SIECKTPUUSCKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
ITocTosuable MarHuThl. B3amMoaeHcTBHE ITOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnosnie. MarautHoe mnojie 3eMiIM M €ro
' 3HAYCHUE JIJIA KU3HU Ha 3emIie
716 OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTo TOKa.
' [IpuMeHeHue 37IeKTPOMarHuTOB B TEXHUKE
JlelicTBUE€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUUYECKUX YCTpPOMCTBaX M Ha
TpaHCHopTe
Oneitel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
7.18
nHaykiuu. [Ipasumno Jlenna
DNeKTPOTeHePaTop. Cnoco0mI MOJTYYCHUS
7.19 AIEKTPUUECKOMN SHEPrUH. DNEeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTuueckue padboOTHI:
OnbITHI 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
Y TIPU CONPUKOCHOBEHUH.
7.20 UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO IO  Ha

MIPOBOJHUKY U TUAJIEKTPUKH.
COopka u mpoBepka pabOTHl 3JIEKTPUUECKOH Ienu

IIOCTOAHHOI'O TOKA.




H3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAH [TONEPEYHOI0 CEYEHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIPU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaIeIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIET0 4Yepe3 Ppe3UucTop.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIJIETISIEMOI Ha pe3ucTtope. VMccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WIYLIET0 4YEepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO T0JIsl TOCTOSIHHBIX MarHUTOB MU
ux o0beAWMHEHWHM ©  pasfeneHuu. VccimemoBanue
JIEWCTBUSA JJIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJIEHCTBHSI KaTyIIKU C TOKOM M MarHUTa OT CHJIBI
TOKa M HalpaBleHHss TOKa B Karymke. 3yueHue

I[CflCTBI/ISI MAaroiuMTHOIrO IoOJii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u H3y4YEeHUE paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHUIO ABJICHUS BJ'IGKTPOMaFHI/ITHOI\/II HHAYKOHUU:
HUCCICIOBAaHUC W3MCHEHHI 3HAYCHUS U HaIrpaBJICHHUA

HHAYKIUMOHHOI'O TOKa

7.21

dusnyueckue SBICHHS B TPUPOJE: DICKTPUUECKHE

SBJICHUA B aTMOC(I)Cpe, QJICKTPHUICCTBO JKHBBIX




7.22

OpPraHU3MOB, MarHUTHOE ToJe 3eMid, JApeld MoICcoB,
POJIb MAarHUTHOT'O TOJIS JUISl )KU3HU Ha 3eMile, MOJISIPHOE

CHUSIHHC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruw,
AJIEKTPOOCBETUTENIFHBIE  MPUOOPBI,  HarpeBaTeNIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
[IPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUIaTENb

IIOCTOSAHHOI'O TOKA, reHEPaTOp IMMOCTOSAHHOI'O TOKa

9 KJIACC

Kon

pasnena

Koz >nementa

HpOBepHeMHe QJIEMCHTBI COACPIKAHUA

MEXAHUWYECKUE ABJIEHUA
g1 Mexanuueckoe IBHKeHME. MarepuanbHas — TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHomepHoe npsimosinHeiHoe aBuxeHue. CpenHsis

8.4 U MTHOBEHHas CKOpPOCTb Tejla IIpH HEPaBHOMEPHOM
JBUKEHUH

a5 Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHEMHOE

' JIBUKECHHE

8.6 CBobonHoe nagenue. OneiTel [anunes
PaBHOMepHOE nBMkeHHE 1O OKpyXHOCTH. Ilepmon u

8.7 yacrtoTta oOpameHus. JIuHeiiHas M yriioBas CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tperuii 3akon HeroTona

8.11 IIpuHIUII CynIepIIO3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHUs CKOJIBXKEHHUS, CUJIa TPEHUS




IIOKOs1, APYTHE BUABI TPECHUS

Cuma TSDKECTH M 3aKOH BCCMHUPHOTO TATOTCHUA.

.14 YckopeHnue cBOOOAHOTO MaJACHUS
%15 Jemwxenne  mmaner  Bokpyr  Comuma.  IlepBas
' KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
816 PaBHOBecue MaTepuanbHON TOUKHA. AOCOTIOTHO TBEPIOE
' TEJI0
817 PaBHOBecue TBEPAOro TeEna C 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynbce Tena. U3menenue nmnyibca. UIMmynbe cuiibl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
822 PaGora cun TsxecTH, ympyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTenunaneHass SHeprus Tejla, MOAHATOrO  HAaJ
' MIOBEPXHOCTHIO 3eMIIH
8.24 [loTenunanpHas 3HEPIUs CKATON NPYKUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
OrmpezenieHne CpelHe CKOPOCTH CKOJBXKEHUs Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tesla MPH PaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH TYTH OT BpPEMEHH IIpH
8.27 PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM NPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayallbHOW CKOPOCTH IIYTH OTHOCSATCS
KaKk psjag  HEYETHBIX YHCET, TO COOTBETCTBYIOLIHME
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanmne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS

OT CHJIBI HOPMAJBHOI'0  JIaBJICHUS. OHpe,Z[eJICHI/IC




KodpduuueHTa TpeHus CKoiabxkeHus. Omnpenenenue
KECTKOCTH TpPYKUHBL. OmnpeneneHre padOTHl  CHIIBI
TPEHUS TIPU PABHOMEPHOM JIBWKCHMU Tella IO
TOPU3OHTAILHON ToBepxHOCTH. OmpeneneHne padoThI
CWIBl  yOPYroCTH  IIpu  HoAbEME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOJABIMKHOTO U HOIBHIKHOTO

0JIOKOB

duznyeckue SBICHUS B nprupoac: MPUIKNBLELI U OTJIMBEI,

8.28 nBrkeHue T1iaHeT COJIHEYHOW CHUCTEMbI, PEaKTUBHOE
JBU>KEHUE KUBBIX OPraHU3MOB
229 TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKU

> KoJie0aHU: Iepuo/JI, YacTOTa, aMILJIUTY1a
97 MaremaTnueckuit U HPY>KUHHBIN MAasiTHUKH.
' [IpeBparenue 3Hepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomme KosieOaHus. BbIHY)KICHHBIE KOJICOaHMS.
' Pe3onanc
Mexannueckue BoJHbI. CBOHCTBa MEXaHUYECKUX BOJIH.
94 [IpomonbHBIE W TONEpeYHbIe BOJHBI. J[JIMHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHus. MexaHu4ecKrue BOJHBI
B TBEPIOM TeJle, CEHCMUYECKHE BOJTHBI
9.5 3Byk. [’ poMKOCTh 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9.6 WNHudpa3Byk u yapTpa3Byk
[IpakTuyeckue paboOTHI:
Omnpenenenne 4YacToThl MW Tepuoja  KoieOaHWit
MaTeMaTHYeCKOro MasiTHUKA.
Ompenenenne YacTOTBl M TMepuofa  KoJieOaHUU
97 NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH — IepHOJa  KOJeOaHUM
MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanre 3aBUCHMOCTH — TIepHOJa  KOJeOaHUI
MPY)KUHHOTO MasTHUKAa OT Macchl Tpy3a. [IpoBepka

HE3aBUCHUMOCTH nepuoaa KojeOaHuit rpys3a,




MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO aieHUs
®dusnueckue sBIECHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIJIETPSICEHUE, CEUCMHMUYECKUE BOJIHBI,
IlyHaMH, 3XO0
99 TexHuueckue ycTpoilcTBa: 53XO0JOT, HCIHOJIb30BAHUE
' yIABTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMAarHUTHOE IOJIE. DJIEKTPOMArHUTHBIC BOJHBI.
' CBoiicTBa 371€KTPOMArHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 OnexkrpoMarauTHas npupoaa csera. CKOpoCcTh cBera.
' BosiHoBbIE CBOMCTBaA cBETa
10 [IpakTryeckue paboTHI:
10.4 W3ydyeHne CBOMCTB  3JEKTPOMarHUTHBIX BOJH C
MIOMOILIBbI0 MOOMIIBHOTO Tesie(hoHa
@dusnueckue SBIEHUS B INpUpPOJE: OHOJIIOTHYECKOE
10.5 neiicTBue BUJIUMOTO, yABTPapHOIETOBOTO u
PEHTIE€HOBCKOTO U3ITy4eHUH
10.6 TexHuueckue yCTpOMCTBa: UCIOJIb30BaHHE
. AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11.1 JlyueBas monens cBera. MicTouHuku cBera
11.2 IIpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTpaskeHUs
. cBeTa
114 [Ipenomnenne cBera. 3akOH TMPEJIOMJICHHS CBETA.
11 . [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop tyyen B TMH3E
116 Ontuyeckast cuctema QoToarnmapara, MHKPOCKOMA M
' TeJIeCKOIa
17 I'maz kak onTtuueckas cucrema. bauzopykocTs U
. TaTbHO30PKOCTh
11.8 Pasnoxxenue Oenoro csera B ciektp. OnbiTel HploTOHA.




12

CnoxxeHue cieKTpaibHBIX 1IBETOB. Jlucnepcus ceera

11.9

[IpakTuueckue padbOTHI:

HccnenoBaHue  3aBUCHUMOCTH  yIVIa  OTPaXKEHUs
CBETOBOIO J1y4a OT yIJia aJeHusl.

N3yueHne XapakTepUCTHUK H300pa’keHHs NpeaMeTa B
IUIOCKOM 3€pKaie.

HccnenoBaHue  3aBUCUMOCTH — yIjla  [PEJIOMIICHHUS
CBETOBOI'O JIy4a OT yIja MaJeHUs Ha TPAHULE «BO3AYX —
CTEKJION.

[Tonydyenne u300pakeHHI € TOMOIIBIO COOHMparomien
JIMH3BIL.

Omnpenenenne (OKYCHOTO PACCTOSIHUS M ONTHYECKOMH
CHJIBI COOUpAIOLIEH JTUH3bI.

OmnBITHI 110 PA3TI0KEHUIO OEJIOr0 CBETa B CIIEKTD.
OneITEl IO BOCHPHUATHIO LBETAa IPEIMETOB IIPU HX

HAOJIOCHNH Yepe3 IBETOBBIE (PUITBTPHI

11.10

dusnueckue SIBICHUS B npupoac: 3aTMCHUA COHHHa n
.HYHBI, OBETa TCJI, OIITHYCCKUC ABJICHHA B aTMOC(i)Cpe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texnuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,

(bOToaHnapaT, OIITUYCCKUEC CBCTOBOIbI

KBAHTOBLGIE ABJIEHUA

11 Onwitel Pezepdopna u mmaHeTapHass MoOJENb aTroMa.
. Mogens aroma bopa

129 Hcnyckanne M NOIJIOUIEHWE CBETa aTOMOM. KBaHTBHI
' JInnenyaTele CIIEKTPHI

12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

14 Crpoenne aromHoro szapa. HyxinonHas Mozens
. aTOMHOTO siapa. M3oTomnsl

15 PannoaktuBHbele npeBpamenus. Ilepumon momypacnana
' aTOMHBIX SI7IEP

126 SnepHble peakunu. 3aKOHBI COXPAaHEHUS 3apsAI0BOrO U
. MacCOBOT'O YHUCEI

12.7 DHeprus cBA3M aTOMHBIX siziep. CBSA3b MacChl U SHEPTUU




Peakuuu cunresa u aenenusd saep. Mctounuku sHepruu

12.8
CouHIia 1 3BE31
129 Anepnas sHepretuka. JleiicTBUE  paJMOaKTHUBHBIX
' U3JIy4EHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HabmroneHne CriomHbIX H  JMHEWYaTBIX CIIEKTPOB
1210 U3JIy4EHUS.
HccnenoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIIbI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
N3mepenue paanoaktuBHoro ¢poHa
®usnueckue SBIEHUS B MPUPOJIE: ECTECTBEHHBIN
pPaavoOaKTUBHbBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JEUCTBHE PpAaJUOAKTUBHBIX MW3JIIyYCHUH HAa OpraHu3M
YyeJoBeKa
112 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,I[yaJ'IBHHﬁ JO03UMETP, KaME€pa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAydyHOMl  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3H
M TO03HAaBa€MOCTH SBJIIEHUN MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeld poaun (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOrui, 00 3BOIIOLUU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBa, O (M3MYECKOH CYIIHOCTH SBJICHUH MPHUPOJBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUHN
B OKpYXKalOIIeM MHpE, BBIACHAS MX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO ammapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKK M MCIIONB30BaHME MX I PElIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIUPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

MCTIONB3Ys (PU3UIECKUE BETUIHHBI

Brnanenune ocHOBaMHM METOJOB HAy4YHOrO TIIO3HAHUS C YYETOM
coOrofieHHsI MpaBWJI 0€30MacHOTO Tpyaa: HaONMroaeHHue (PU3NYECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLWH, OMHUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIMPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUI (PH3NUECKUX BETUYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HMHCTPYKIHMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBE/ICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEJOBaHUl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
IPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKOB, yUYUTHIBATh [TOTPELIHOCTH, J€JIaTh BHIBO/IbI IO PE3ysIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST PU3NUECKUX TIPOIIECCOB

YMeHne oOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TN, B TOM
Yucjlie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3YyYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHUH, PU3NUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAaIONIUE (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoO0XoauMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMYNHBI, TOJTYYEHHON IPU PEIIeHUH 3aJaun

YMmenune XapaKTCpU30BaTb IMMPHUHIOMUIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHUA O

CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBJICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe UCHoJb30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juig  oOecriedeHus: O€30MacHOCTH  IpH
oOpamienun ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS IOCTHKCHUH (HM3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHMCKa, TpPeoOpa3oBaHUs W MPEACTaBICHUS HH(DOpMAIMH
(bu3NYECKOro CcoJep)KaHus C HCIOJIb30BaHUEM HH()OPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIOMIOJTHUTENbHBIX ~ MCTOYHUKOB,  yYMEHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YeOHBIX 3aJaHWil HAyYHO-TOMYJISIPHYIO JIUTEpaTypy
(UBUYECKOTO COJIEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WutepHner; BrnajgeHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3zoBaHUs
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co3laBaThb COOCTBEHHBIE IUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 MEXAHWYECKUE SABJIEHUA
{1 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYUCIICHHSI CPEeHEH cKopocTu: v = S/t
PaBHOMepHOE NpSIMONMHENHOE JBH)KEHUE. 3aBUCUMOCTb KOOPAMHATHI Tela OT
BPEMEHH B CIy4ac paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUYKEHUS:
L3 x(t)=x,+vt
I'paguky 3aBUCUMOCTM OT BPEMEHH MJIs MPOEKIUH CKOPOCTH, NPOEKLUU
NepEeMELICHHs, IIyTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEWNHOM
JBUKCHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€jla OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO ABUKEHUS:
2
Sylf)=vp, *i+ay* ;
2
@opmynbl UIsI NPOEKIUU MNEpPEeMEUICHHs, MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
1.4 5. (D=0vp, -r+a].-?.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduku 3aBUCHMOCTH OT BpPEMEHM JJIsI MPOEKLUUU YCKOPEHHUs, MPOEKIUH
CKOPOCTH, NPOEKLHH IepeMelIeHUsl, KOOpAUHAThl IPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM)KEHUU
CBobonHoe nazeHue. PopMysibl, ONKMCHIBAIOIIME CBOOOJHOE MaJeHHE Tena 110
s BEpPTUKAIM (JBW)KEHUE TeJa BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHH JUIsI MPOEKIUH YCKOPEHHS,

IPOEKIMH CKOPOCTH M KOOPJAMHATHI TNpH CBOOOJHOM TMaJ€HUU Tela IIo




BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JIBWJKEHHUs Teja 10 OKpyxkHocTu. Hampaienue
CKOpOCTH.

®opmyna i BBIYUCICHUS CKOPOCTH YEpe3 paguyc OKPYXKHOCTHU U TMEPUOL]

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHusi. @opmyiia sl BBIYUCICHHUS] YCKOPEHUS:

1.6
2
a. = L
“ R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
1
V==
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akon HerotoHa:
1.11 F P _P'l—s»z
12 TpeHne 1nokos U TpeHue ckoabxkeHus. opmyna 1 BEIYUCIEHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yIpYyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TArOTEHHE. 3aKOH BCCMHUPHOTO TATOTCHHA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna ajsi BBIYUCICHUS CUJIBI TSHKECTHU BOIHM3H MOBEepXHOCTH 3emiu: F = mg.
JIBmxenue manet Bokpyr Comnnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckas BeIUYuHa.
=m0

HNmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIS SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanunueckas MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIsI BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrUU TCJid, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E ?

119 3aKOoH COXpaHEHUsI MEXaHWYECKOM sHeprun. PopMyiia JjIsl 3aKOHA COXPAHEHUS
MEXaHUYECKOI HEepPTruu B OTCYTCTBHUE CUJI TpeHUs: £ = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATWIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Moment cunbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna a7l BEIYUCICHUSI JaBJICHHs TBEPAOTO Tea:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyna sl BEIYUCIICHUS TABICHHUS BHYTPH KHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NEeHCTBYIOMIEH Ha TeJ0, TOTPYKEHHOE B )KUIKOCTh HITH Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJA0B 1 BO3AYXOIJIABAHUC




1.24

1.25

Mexanuueckue KonebaHus. AMIUIMTYAa, MEPUOJ W YacToTa KoJjeOaHWi.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeiHyxaeHHbIe KojeOanus. PezoHanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEUYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By'K. rpOMKOCTB U BbBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

1.30

IIpakmuueckue pabomoi

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KO((UIMEHTa TPEHUS CKOJIBXKCHUsS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CPEIHEH CKOPOCTH JBHXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBM)KEHHMHM 110 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOTO MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOLIET0 HA phlYar;
paboThl CUJIBI YIPYrocTH IpPU MOABEME Ipy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJAbEME Ipy3a ¢ MOMOLIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHON
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MAcChl TeJa; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
poAa MOBEPXHOCTH; CWJIBl YIPYIOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIEHHU
negopMaluu MpYKUHBI, YCKOPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoza (4acToThbl) KoyieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHHE HE3aBHCHUMOCTH IE€pHoJia KoJieOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pblyara

Qusuueckue s6neHUs 6 npupode: TPUMEPBHl ABUKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B )KHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUWIHWBBI W OTJIUBBI, JABUKCHHUC IIJIAHCT ConHeyHoH CUCTCMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro HaBiieHHs Ha XUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue yCMpOﬁCWlGd.’ CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPEHUSA, AOWHAMOMECTpP, I[IOAIIMIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOIIAIONINECs COCYAbl, YCTPOWCTBO BOJOIPOBOJIA, THAPABIMYECKHI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEeoOMETp, HXOJOT,
HCITOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KHUJAKOTO U ra3000pa3HOr0 COCTOSTHUH BEIECTBA.
Kpucranmmaeckue u amopdHbie Tena

25 JBwxkenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CMmauyuBaHue U KalWJUISIPHBIC SIBIICHUS

2.4 TerioBoe pacuiupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

6 Buytpennsas sHeprus. PaGora u Teronepenauya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN HEPTrUun

2.7 Buapl Teronepenaun: TemIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEmNIOTHL. Y AelbHAst
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPruU B TEIUIOBBIX IMpOLECCax. YPABHEHUE TEIJIOBOTO
OajaHca:

2.9
QO +0, +..=0
Ucnapenue u xonaeHcanusi. V3mMeHeHuWe BHYTpPEHHEH SHEpPruM B IMpoliecce

510 WCTIApEHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napooOpa3oBanus: L = O/m

2.11 BrnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasumsanus. l3MeHeHHe BHYTpEHHEW DOHEpPrUU IIPU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHSI OHEPIUsA CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntume! padoTs! TermoBbix ABuraTenei. KITJI TermoBoro asuraress

Ilpaxmuueckue pabomul

W3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (PUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYIIEH HAarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUIUHAPOM, TOCJTE OIMYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHUTEIHHON BIIAXKHOCTH BO3[yXa; VYACIbHOW TEIUIOTHI
IiaBieHus Jnpaa. VccnemoBaHwe UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NpPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIiecca HCIapeHMs

2.16

Duszuueckue s6l1eHUs 8 npupO()e: IMOBCPXHOCTHOC HATSXKCHUC W KaAIlIUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMEp3aHneC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPBI, IPUMEPBI UCIIOJIb30BAHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuszanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnoid.  [IpuHnmn
CYINEPIIO3UINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAad0B. I[CﬁCTBI/IC QJICKTPUYCCKOI'0 TIIOJId Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U=A/4

DJIeKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE IEKTPUIECKOE COIPOTUBIICHHE:

3.7 R =pl/S
13 3akon OMa aJis yyacTka anekrpudeckoii nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE POBOIHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO CONTPOTUBIICHHUS:
U =U;:I=1+I; Rz%.
CMeniaHHble COSTMHEHUS TPOBOTHUKOB
3.10 Pabota u MomHOCTh A5ekTpudeckoro Toka. 4 = Ult, P = Ul
3akon Jxxoynsa — Jlenmna:
3.11 O=I"R-t
310 OneiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM
3.15 Onerter @apazes. SABnenue snekTrpoMaruuTHON HHAYKIUU. [IpaBumno Jlenma
Ilpakmuueckue pabomol
H3mepeHne  3IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouka), OT HAMPSKEHUS Ha KOHIIAX MPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJAN €0 MOIEPEYHOI0 CEUCHUS U

YACIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOIO HAIMPSKCHUA IMPU MOCICIOBATCIBHOM
COCIMHCHHUH IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IOJI€ 3eMJIH, Ipei( MOIIOCOB,
POJIb MArHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, pPEOcCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
pEeIOXPaHUTENH, D3JIEKTPOMArHuT, OJJIEKTPOJBUTATeNlb MOCTOSHHOTO TOKAa,
reHEepaTop MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BOJHEL. [lIkana s5ekTpoMarHuTHRIX BOJTH
3.20 JlyueBast moniens cBeta. [IpsimonnHeitHOe pacipocTpaHEeHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipaxmuuyeckue pabomul
N3mepenune onTuueckod cuibl cOOMparoliel JTUH3bI; (OKYCHOTO PACcCTOSHUS
coOuparomield JuH3BI (MO CBOMCTBY paBEHCTBA pa3MEpoB TMpeaMera W
n300paXkeHusi, KOrja MpeAMET paclojio’KeH B JBOMHOM (oKyce), MmoKa3aTes
3.26 [IPEJIOMIICHUS CTEKJIA.
UccnenoBanue  cBoiCTBAa  M300paKEHHUs, TMOJYYEHHOTO C  TMOMOIIBIO
coOuparomiel JTHH3bI, W3MEHEHHUs (OKYCHOTO PACCTOSHHSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTHU yIjia MPEIOMJICHHsS] CBETOBOIO Jiyya OT YIJla MajeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Qusuueckue ssnenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
. onTHYEeCKUE SBJIEHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-u3nyueHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmnsiThl Pezepdopaa no paccesnuto anbha-dactui. [nanerapuas Mmonens aToma

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuona nmonypacnaja aTOMHBIX SITEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MacCCOBOT'O YUCEN
Qusuueckue Ae61eHUs 6 npupode. €CTECTBEHHBbIH paJMOAKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyU€HUE NPUPOJHBIX MHUHEPAJIOB,
JieficTBUE paJiMOaKTUBHBIX U3IYyYEHUH Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHAUBUAYAJIbHBIN J03UMETpP, Kamepa

Bunbcona, snepHas 3HEpreTuKa




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» dusuka, 7 xnacc/ [epeimkun A.B., UBanoB A. U., «M3parensctBo «IIpocBemenney, 2025
» dusuka, 9 xknacc/ [epeimkua A.B., I'yrauk E.M., «M3narensctBo «lIpocBemenney, 2023

» ®usmnka, 8 xinace/ [lepoimkun A.B., OGIIeCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«3maTennbcTBO «OK3aMeH )

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

o @usmka. 7 kiacc. ba3oBsiit ypoeHs. Terpaas Ay 1a00paTOpHBIX padoT. YueOHOe
nocobue./ Xannanosa T.A., XannanoB H.K., «M3natensctBo «IIpocBemenuey

o @uzuka. 8 kiacc. ba3oBerii ypoBens. TeTpanp 11 1a00paTOpHBIX padoT. YueOHoe
nocobue./ Xannanosa T.A., «M3ngarensctBo «IIpocBemenne»

o @uzuka. 8 kiacc. ba3oBeii ypoBens. TeTpans 11t 1a00paTOpHBIX paboT. YueOHoe
nocobue./ I'yrauk E.M., Bracosa N.I"., «M3narensctBo «IIpocBemenue»

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. bubnuoteka — Bc€ no npeamery «Dusuka». — Pexxum nocryna: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas kosuiekuus nudpoBbIX 00pa30BaTeIbHBIX PECYpCOB. — Pexxum

nocryma: http://school- collection.edu.ru

4. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

5. NuTtepuet ypok. http://interneturok.ru/ru/school/physics/

6. Aunmanuu ¢puzndeckux o0beKToB. http://physics.nad.ru/

7. Kusas ¢usuka: oOyuaromas nporpamma. http:// www.int-edu.ru/soft/fiz.html

8. duzuka.ru. http://www fizika.ru/
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