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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE MOJIO)KEHUH M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétoMm deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3nukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYaroUuXxcsi M OpPraHu3alyi0 H3y4eHUs
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXKHOCTH Yy4ueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM OOy4eHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieleHue yueOHOro MaTepurana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIIO B CO3/TaHUM paboydeil mporpaMMbl IO Y4eOHOMY MPEAMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4YaeMbIX XUMHEH, OHoOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MM,
MPEeNOoCTaBIsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAay4dHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOUW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpPEIINOJaracT OBJIAJICHUE
CICAYIOIIUMU KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTeCTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCJIEAOBAHUS,

e UHTEPIPETHPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAyYHbIE
JTI0KA3aTeIbCTBA JIS OJTy4YEHUS! BBIBOJIOB.

Henmn wusyueHus (PU3NKK HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mpenmera «Duszumka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau nzyyenuss pusnku:



IpHOOpEeTEHHE HHTEpeca M CTPEeMJICHHS OOYydYalomuXcs K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
UCCIICIOBATEIILCKOTO OTHOIIICHHUS K OKPY KAIOIIHM SIBJICHUSIM;
(dbopMHUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYeHUs
OCHOB CTPOCHHSI MaTepHH U (DyHTAMECHTAIBHBIX 3aKOHOB (DU3HKHY;
dbopMUpOBaHHE NPEACTABICHHA O POJU (U3MKH IS Pa3BUTHS APYTHX
CCTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOArOTOBKA K
JalbHeNIIeMy 00yYeHHIO0 B 3TOM HAIIPaBJICHUH.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

NpUOOpETeHUE 3HAHUM O JUCKPETHOM CTPOEHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUI OMUCHIBATh U OOBACHITh (U3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyICHHBIX 3HAHU;

OCBOCHHE METOJOB pEIICHUS MPOCTEUIIMX pacyETHBIX 3aJad ¢
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIeTiel, TBOPYECKUX U TIPAKTUKO -
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COAepKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoeCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbI YpOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEI0), B 8
kiacce — 68 vacoB (2 yaca B Hezen0), B 9 kinacce — 102 gaca (3 gaca B Henemio).

[Ipennaraemspiii B mporpaMmMe mo ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
JabopaTOpHBIX PabOT M OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CUcKa AKCIEPUMEHTATBHBIX 3a/laHUi, MPEJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1Mo (hU3MuKe.

COJEP) KAHUE OBYUEHUA

7 KIIACC
Pazgea 1. ®usuka 1 e€ posib B MIO3HAHUM OKPYKAKOIIET0 MUPA.



@dusnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nmdeckux BenuuynH. DuU3NYECKUE
npuoopsl. [TorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢m3uka wu gapyrme ecTeCTBEHHbIE HAyKH HW3Y4YalOT MPUPOIY.
EcrecTBeHHO-HAyUHBI METOJ TMO3HAHUS: HAOIIOJCHUE, MOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HaOmoaaemoro siiaeHus. Onucanue GU3NUeCcKuX SIBICHHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.

2. ®usuyeckue MpuOOPHl U MPOLEIypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OrnpeneneHue 1eHbl ASICHUS MKl U3MEPUTEIHHOTO Tpudopa.
N3mepeHne pacCTOSHAMN.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MajbIX TEN.
N3mepenne TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa M
JaTyuKa TEMIIEPaTyPBhl.
6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE THUIOTE3bI: JATbHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJIbllle BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenue dacTtul, BemlecTBa. CBS3b CKOPOCTH JABUKEHHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelictBue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGnronenue OpOyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddysum.

3. HabGmomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.
Jlabopamopnsie pabomel u onvimel.
1. Omenka JuUaMeTpa aroMa METOJOM psIoB (C  HUCIOJb30BaHUEM
dboTtorpaduii).
OnbITHI IO HAOJIOICHUIO TETJIOBOT'O PACIIMPEHUSI Ta30B.
OMBITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.
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Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnuueckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBnenne uHepuuU. 3aKOH HMHEpUUHU. B3aummopeilcTBHEe TeNl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)XKEHHS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTA C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BEMa BellecTBa.

Cuila Kak XapakTepucTHUKa B3auMozaeucTBUs Tell. CHila ynpyrocTd W 3aKOH
['yka. M3Mepenne cuiibl C MOMOIIBIO JUHAMOMETpA. SIBIICHHE TATOTECHHSI U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

1. HabnropneHue MeXaHMYECKOTO JIBHKEHHUS TENa.

2. M3MepeHune CKOpOoCTH MPSMOJMHENHOTO IBUKCHUS.

3. HaOmronenue siBneHus HHEPLUU.

4. HabnroneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJICHCTBUU TE.

5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TEI.

6. CloXeHue CuJl, HallpaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimeol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIKEHMSI (LIapUKa B KUIKOCTH,

MOJIEJIM AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOM ITUIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TEA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmMarinn)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Paszgea 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [IHeBMaruueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TriayOunbl. ['mapocraTudeckuit
napajokc. Coobmaroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuyennmu. M3meperune atMochepHOTo
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU U ra3a Ha IOIPYKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Hemoncmpayuu.



3aBUCUMOCTD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUS KUJIKOCTHIO U Fa30M.

CooOmaromuecs CoCyibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUA aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIBI OT OOBEMA MOTrPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue naBaHus TEN: IUIABAHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEMN TENa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTpyKEHHOHN B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH HA  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTpyKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpeAEIICHUE €€ TPY30HOABEMHOCTH.

Pazgea 5. PaGoTra u MOIIHOCTH. JHepPrus.

Mexanudeckast pabota. MoOIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas »dHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpaiieHre OTHOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBHIKEHUU Tela

10 TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccinenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. H3mepenue KII/] HaK1OHHOM IIOCKOCTH.

4. M3ydyeHune 3aK0OHa COXPaHECHUSI MEXAHUYECKON YHEPIHUH.

8 KIIACC
Pa3nea 6. TenioBbie IBJIEHUA.
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OCHOBHBIE TIOJIOXKECHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUM CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHWE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE MOJOXKEHUW MOJIEKYJSIPHO--KUHETUYECKON TEOPHH.
CMaurBaHMe U KaNWUIIPHBIE sIBIEHUS. TermoBoe paclimpeHue 1 cxaTue.

Temneparypa. CBs3p TemMneparypbsl €O CKOPOCTBIO TEIJIOBOTO JIBHKCHHSI
yacTull. BHyTpeHHss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHEpruu:
TerIonepesadya U COBEPILECHHE paboThI. Bunbl TEIUIONEepENauHn:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3IIyUYCHHUE.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeLIECTBAa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro OanaHca. [lmaBneHue u
OTBEPJICBAHME KPUCTAUNIMYECKUX BEHIECTB. YJenbHas TEIJIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. HMcnapenue. Kumnenue. YpaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHA OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxHocTts Bo3myXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ temnmoBoro nBurarens.
TernnoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGmronenne ssBiieHni cMaurBaHUs M KaITWJIISIPHBIX SIBJICHUM.

HabGnrogenue TemioBoro paciiupeHus Tem.

W3meHeHne AaBieHUs Ta3a OpU U3MEHEHHH 00bEMa M HArpeBaHUM WIIU

OXJIQXKICHUU.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Buasl Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. Harpeanue npu coBepiieHur paboThl BHEIIHUMH CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HaGnroneHnue KureHus.

12. HabmroieHue nocTossHCTBAa TEMIEPATyPhl NIPH TIaBJIECHUH.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUSL.

2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS ra30B, JKUIKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHHs BO3AyXa B OaJJIOHE MIPUIIA.
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5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABJICHUS BO3QyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnore3sl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7. HaGmionenue wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tela B Pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMEMIMBAHUU XOJOJHON H

ropsiueu BOIBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEIJI000MEHE C HArPEThIM METATUYECKUM UIUHAPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca CIapeHusl.

12. OnpenesieHne OTHOCUTEIIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHne yIeabHON TEIUIOTHI IUIABICHUS JbJA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanmsa Ten. J[Ba pona 3JEKTpUYECKHX 3apsAiaoB. B3aummopencrsue
3apsbKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUSI MEXKIY TEJIaMH).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IIpuHnmm
CYMHEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOrOo TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onekrpuyeckass unenb. Cwia ToOka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBHOE CONPOTHUBIEHME BellecTBa. 3akoH Oma
I ydactka uenu. [lociemoBarenbHOE W MAPAIIENBHOE  COENMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN dIeKTpudecKoil aneprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MoJ€  3JEKTpUYECKOro Toka. I[IpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUraTellb MOCTOSTHHOTO ToKa. VCmosib30BaHHWE AJIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHNE dIEKTPpOMArHuTHON MHAYKIUU. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpayuu.
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25.

DJeKTpU3aus Tell.

JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TE.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNeKTpocTaTUUeCKast HHAYKIHUS.

3aKOH COXpaHEHUS AINEKTPUUECKUX 3aPSIO0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MoaennpoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

WM cTOYHUKYN OCTOSIHHOTO TOKA.

JlercTBUSI SJIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. ['a30BbIi pa3ps.

. I3Mepenure cuiibl TOKa aMIIEPMETPOM.

. I3Mepenne 351eKTpuuecKoro HanpsKeHUs BOJIbTMETPOM.

. Peocrar u marazuH COnpOTUBIICHUH.

. B3aumoaencTBue noCTOSSHHBIX MarHuTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3ICICHUS MTOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoOE€ noJie ToKa. DJICKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccrienoBanue siBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIHH.

. OnbiTel @apanes.

. 3aBUCUMOCTh HaIlpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v kA~ w

OneITel MO HAONIONCHUIO DJCKTPU3ANMHM Tel WHAYKIWEH U TpHU
COTPUKOCHOBCHHH.

HUccnepoBanne [EUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
V3mepenHne u peryaupoBaHie CHIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSKEHNUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIITHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TIPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CCUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKCHHS HAMPSHKEHUH TPU  TOCIEA0BATCIIBHOM
COCIMHCHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiaa IS CHJIBI TOKa MNPH TapaIeIbHOM COCIWHECHUN
PE3UCTOPOB.



10. Onpezenenne padboThl NEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UcTop.

11. OnpeesieHHe MOIIHOCTU  3JIEKTPUYECKOI'O0 TOKA, BBIAEISEMON Ha

pe3ucTope.

12. MccnenoBanue 3aBUCHMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT

HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHATOB IPU  HX

OOBEMHEHUY U pa3/ICIICHUN.
16. MccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHUTa OT CHJIbl TOKA W HAlpaBJEHUsS TOKa B
KaTyIIKeE.

18. MI3y4yeHue neicTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenne KIIJI anmekTpoaBUrateibHOW yCTaHOBKH.

21. OnBITBI IO MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:

WCCIICIOBAHUE W3MEHCHHW 3HAYEHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.
9 KVIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexanudeckoe naBwxeHHE. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOeE npsMoianHENHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHeRHoe nBukeHue. (CBoOOgHOE
nagenue. OneITel [ amuies.

PaBHOMepHOE ABMX’EHUE MO OKpY>KHOCTH. llepron u yvacrtota oOparieHus.
JIunelHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpernit 3akon HeroToHa.
[IpyHIMN Cynepro3uInn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. Jlwkenue ruraHer Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOuku. AOCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC CHibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEepruu u padoTsl. [loTeHInanbHas YHEPrus Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas



sHeprus. TeopemMa 0 KMHETHYECKOW HHEPTHH. 3aKOH COXPaHEHUs] MEXaHUYECKOU
SHEPIUM.
Jemoncmpayuu.

1.

o v kA~ w

8.
9.

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

Habnronenne MexaHU4ecKoro JBMIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCUETA.

CpaBHEeHHE TyTe W TPACKTOPHH IBWIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIHLHO Pa3HBIX TEJI OTCUETA.

N3mepenre cKopoCTH U YCKOPEHHUSI MPSIMOJIMHEHHOTO JIBUXKCHHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenune aBuKeHUsl Teia Mo OKPyKHOCTH.

Halmronenre MexaHn4ecKux sIBJICHUM, TPOUCXOISIINX B CUCTEME OTCUYETA
«Tenexka» 1pu e€ paBHOMEPHOM M  YCKOPEHHOM JBWKCHHUH
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHMOCTh YCKOPEHHUS Tela OT MAcChl Tella W JCUCTBYIONIICH Ha HETO
CHJIBL.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[lepenaya uMIryapca Ipu B3auMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHre UMITYJIbca IMPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUH.
Halmronenne peak TUBHOTO JBH)KCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
MIPY>KHHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWILIEro paBHOMEPHOIO
JBIDKCHUS [IAPUKA WIIH TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MNpPU PABHOYCKOPEHHOM JIBJKEHHH I10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYyTU OTHOCSTCA KakK psif HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIbI TPEHHS NMPU PABHOMEPHOM JBM)KCHUM Tela
110 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpeenenne pabOThl CUJIBI  YNPYTOCTH TMpU  MOAbEME Tpy3a C
WCITOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MateMaTnyecKuil U NpYKUHHBIM MasTHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaennesle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
MONEepeyYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxenue 3Byka. MHOppa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHWM TeI IIOH HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKIECHHBIX KOJIEOaHWI U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Ha0mronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OmpezgeneHne dYacTOTbl M TepUoJia KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
Omnpenenenre 4acTOThI U MEPUOIa KOJIOaHUHN NIPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH TIEpUOJa KOJIEOAHWN TTOBEIICHHOTO K HUTH
rpy3a OT IJMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOIHOTO MaJCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DOnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopuvie pabomul u onvimeol.
1. W3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3znen 11. CBeToBbBIE ABJICHHUS.
JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmHenHOe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.
[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. [VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.
Jluaza. Xonm myweit B gumH3e. OnTuyeckas cucreMa (oToarnmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThyeckas cuctema. bin3opykocTs U
JaJTbHO30PKOCTb.
Paznoxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.
Jemoncmpayuu.
[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenne n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBOA.
Xop tydeit B coOuparorieit JIMH3e.
XoJ Jy4er B pacCErBArOIICH JIMH3E.
[Tomyyenune n3o00paxeHut ¢ TOMOIIBIO JTUH3.
[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Mopens rnasa.
11. Pa3noxenue 6e5oro cBera B CIEKTP.
12. [lonyuyenue 6e0ro cBETa MpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.
Jlabopamopuwie pabomul u onvimol.
1. HccnepoBaHue 3aBUCUMOCTH yrila OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
naJIeHuUsl.
N3yuyeHune xapakTepucTUK U300paxKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH yIJIa TPEJIOMJIEHUSI CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
[Tonydenne n300pakeHUH ¢ TTOMOIIBIO COOMPAIOIICH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSHUS U ONTUYECKOU CHJIbI COOMPAIOIICH
JINH3BI.
OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITH 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
L[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble IBJIEHHUS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue v norioiieHne cBera aroMoM. KBanThl. JInHeityaThie CIEKTPHI.
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PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznyuyeHusi. CTpoeHHue aTOMHOTO
anpa. HyxioHHas wmopens aromHoro sxpa. Msorombsl.  PamnoaxkTuBHBIE
npespatenus. [lepuon momypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX sfep. CBsA3b MacChl W 3HEPruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBI.

Hemoncmpauyuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnexTpsl pa3JIMyHBIX T'a30B.

3. Cnektp BOmOpOJA.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Permcrpanus n3nydeHHs NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHUE DHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpHUTENBEHO--00001IAOLINIT MOTYJIb IIPEIHA3HAYEH JJIsl CUCTEMATHU3alN
U 000OuIeHMsI  MPEIMETHOTO  COAEpX aHUs U ONbITa  JIESATEIbHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe Ui NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipy n3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, Gopmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SABJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pU3mveckue
ABJICHUS, NPUMEHSS IIOJy4YEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIIbHBIC.

[IpyHIMIIMATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOTO paszesia peaau3yercs
3a Cu€T TOro, 4To OOyYarolIMecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUU pAaclo3HaBaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY>KaIOLIEH NMPUpPOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEOBaHUS (PU3UUECKUX SBICHUH, B TOM
YUCJIE I POBEPKU TUIOTES U MOJTYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATh HAYYHBbIE OCHOBBI HanOOJee BaXHBIX JOCTHIKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX NCTOUYHHKOB



HHEPruM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
DHEPIHUU.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX M IMPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

JInuHOCTHBIE  pe3yabTaTbl OCBOCHHS OCHOBHOM  00pa3oBaTebHOU
nporpammbl oOy4vatonumucs (Ha ocHoe @I'OC 2021 r.) oTpakar0T TOTOBHOCTh
oOydJarommxcst  PyKOBOJACTBOBATHCS ~ CUCTEMOM  TMO3UTHBHBIX  I[EHHOCTHBIX
OpUEHTAalUMi W PacCIIMPEHUE OIbITa JNEATEIbHOCTH Ha €€ OCHOBE W B IpOIECCe
peanu3alnuy OCHOBHBIX HAMPABICHUN BOCIIUTATENBHOU €ATEIbHOCTH.

B uacmu ¢husuueckozo eocnumanus, gopmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO20 OIA2ONONLY YU

— OCO3HAHUE [ICHHOCTHU KHU3HH;

— OCO3HAHME MOCIEACTBUI U HENPUATHE BPEIHBIX IPUBBIUEK (YIOTPEOIECHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUs1) M MHBIX (POpM Bpea il (PU3nIeCcCKOoro

Y TICUXMYECKOTO 370POBBSI;

— coOmrofeHue mnpaBuil O€30MaCHOCTH, B TOM YHCJIE HaBBIKOB O€3011aCHOTO
IIOBEJICHUS B UHTEPHET-CPEIE;

— CHOCOOHOCTBh aJalTUPOBAaTBCA K CTPECCOBBIM CHUTYyalUsIM U MEHSIOLIUMCS
COLIMAJIbHBIM, HH(POPMAIIMOHHBIM U IPUPOIHBIM YCIOBUSAM,

B TOM YHCJI€ OCMBICIISISI COOCTBEHHBIH ONBIT U BhICTpauBas AajbHEHIINE LEH;

— YMEHHE NPUHUMATh ce0s U JPYTUX, HE OCYXKIas;

— YMEHHE OCO3HaBaThb SMOLMOHAIBHOE COCTOSIHUE ce0d M JPYruX, yYMEHHE
YOPABJISTH COOCTBEHHBIM AMOLIMOHAIIBHBIM COCTOSIHUEM;

— c(hopMHUPOBAHHOCTh HaBbIKA pediekcHu, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
Y TaKOTO e Mpasa Ipyroro 4eyioBeka.

B uwacmu mpyooeoeo éocnumanus:

— MHTEpEC K MPAKTHYECKOMY M3yUYEHHUIO MPOPECCUil U TpyAa pa3iIudyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS N3y4aeMOTI0 ITPEIMETHOTO 3HAHUS;

— OCO3HaHHE BaXHOCTU OOYYEHHS Ha MPOTSHKEHUM BCEHM KU3HU ISl yCHEIIHOM
po(hecCHOHANBHOM NESTEIBHOCTH U Pa3BUTUE HEOOXOAUMBIX YMEHHUM ISl 3TOTO;
— YBa)XEHHE K TPYAY U PE3YJbTaTaM TPYAOBOU AEATEIBHOCTH.

B uacmu skonocuueckozo eocnumanusi:

— OpUEHTAalMs HAa IPUMEHEHHNE 3HAaHUI U3 COLUAIIBHBIX U €CTECTBEHHBIX HAYK IS
peleHust 3aia4 B 00JIaCTU OKpYXKalolled cpefibl, IMIAHUPOBAHUSL MOCTYIIKOB U
OLICHKM UX BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH Cpe/ibl;

— TIOBBIIIEHUE YPOBHS HKOJOTHYECKON KyJIbTYpbl, OCO3HAHHE TIJI00AJIbHOIO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IMyTeH UX pelieHus;



— OCO3HaHME CBOEM pOJIM Kak TpaXIaHWHA M TMOTPEOUTENs B YCIOBHSX
B3aMMOCBSI3HU IPUPOJHOMN, TEXHOJIOTHYECKON U COLIUATIBHOM CPEN.

B uacmu npunamus yennocmu HayuHo2o no3HaAHUA:

— OpHEHTalMs B JEATEIbHOCTH Ha COBPEMEHHYID CHUCTEMY HAyYHBIX
IpeICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
00I1IecTBa, B3aMMOCBSA3SIX YEJIOBEKa C MPUPOTHON U COLIMATLHON CPeIoil;

— OBJIQJICHUE A3BIKOBOM M YUTATEIBCKOU KyJIbTYpOU KaK CPEACTBOM IO3HAHUS
MUpA;

— OBJIQICHUE OCHOBHBIMM HAaBBIKAMH HCCIIEIOBATEIbCKON  JIEATEIBHOCTH,
YCTAaHOBKAa Ha OCMBICIICHHE OIlbITa, HAOMIOJIEHUNA, TMOCTYNKOB W CTpPEMIJICHHUE
COBEpUICHCTBOBATh MYTH JOCTHUKEHUS WHIWBUIAYAIbHOTO W KOJUIEKTUBHOTO
0J1aronoTyyusi.

[Ipumenutensno k @®I'OC 2010 1. MOXKHO TOBOPUTH O CBA3U C
JIOCTUKEHHUEM JIMYHOCTHBIX PE3yJIhTaTOB OCBOCHHUSI OCHOBHOUW 00pa3oBaTesIbHOM
porpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMs, OTPAKAIOUIUX TOTOBHOCTh H
CIOCOOHOCTh ~ OOydYaromuxcsi K  CaMOpPa3BUTHIO U JUYHOCTHOMY
CaMOOIIPEACIICHUIO, CHOPMUPOBAHHOCTh KX MOTUBALIMM K OOY4YEHUIO U
LEJICHANPABICHHON IO3HABATEJIbHOM  JESTENbHOCTH, CHUCTEMbl 3HAYUMBIX
COLIMAIIBHBIX M MEXJIMYHOCTHBIX  OTHOILIECHUW, LIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, OTPAXAIOUIUX JJUYHOCTHBIE U I'PAXKIAHCKUE TTO3ULUU B JEATEIBHOCTH,
COLIMajJbHbIE KOMIIETEHIIMH, MPAaBOCO3HAHME, CIIOCOOHOCTh CTAaBUTh LEIU U
CTPOUTHb >KM3HEHHbIE IUIAHBI, CIHOCOOHOCTP K OCO3HAHUIO POCCHUUCKOMN
UJECHTUYHOCTH B ITOJIMKYJIETYPHOM COLMYME, B TOM YHUCIIE
«2) (dopmupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
CHOCOOHOCTH, 00y4YarOIMXCsl K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAllUM K OOYYEHMIO M IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IMOCTPOEHUIO
JanbHEIIel HHIMBUyalbHOW TPAEKTOPHH 00pa30oBaHus Ha 0a3e OPUEHTUPOBKHU
B Mupe npodeccuit u mpoPhecCUOHATBHBIX MTPEANOUTEHHM, C Y4ETOM YCTONUYUBBIX
MO03HABATEJIbHBIX UHTEPECOB, a TAK)KE HA OCHOBE (DOPMHUPOBAHUS YBAKUTEIBLHOTO
OTHOUIEHUS K TPYY, Pa3BUTHS OIbITA YYACTUS B COUMATBHO 3HAUUMOM TPY/IE;

3) (QopMupoBaHME  LEIOCTHOIO  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO

COBPEMEHHOMY VypPOBHIO Da3BUTHS HAyKd UM OOILIECTBEHHOW MPAKTHUKH,

YUHUTBIBAIOIIETO COLUAIIBHOE, KYJIBTYPHOE, I3bIKOBOE, JYXOBHOE MHOT000pa3ue

COBpPEMECHHOI'O MHpa; <...>

8) hopMupoBaHHE IICHHOCTH 3I0POBOTO M O€30IacHOr0 00pasa KU3Hu; <...>

9) ¢opMupoBaHHE OCHOB JKOJIOTUYECKOM KYJIbTYPhl, COOTBETCTBYIOILEH

COBPEMEHHOMY YPOBHIO  DKOJIOTMYECKOTO  MBIIUIEHUS, Pa3BUTHE  OIIbITA

HKOJIOTHYECKH OPHEHTHUPOBAHHON peIICKCUBHO-OIIEHOYHON W MPAKTHYECKOU

JEATEIbHOCTH B )KU3HEHHBIX CUTYALUSIX).

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTe ocBoeHMsS NporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oO1iero oopazoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHbIE YHUBEPCATbHbIE YUeOHbIE AeHCTBUS,



KOMMYHUKATHUBHbIE  YHUBEpCaJbHbIE y4e€OHbIC  JCHCTBHS,  PETyJISTUBHbBIC
YHUBEpCAIbHBIC YIeOHbIC TCUCTBUSI.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoeuvie nozuueckue oeiicmeusn:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS TS
000011IeHHs U CPAaBHEHUSI, KPUTEPUHU ITPOBOJIMMOI0 aHAIN3a;

C y4yéTOM TMpeMIOKEHHOW 3aJaud  BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHST B paccMaTpUBaeMbIX (pakTax, JAHHBIX U HAONIOJCHUSIX;
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
NPOTUBOPEYHM;  BBIABIATH  AePuIuTel  WHGOpMAIMKM,  JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHSI TIOCTABIICHHOM 3a1a4H;

BBISIBIIATH TPUYMHHO--CJICJICTBEHHBIC CBSI3W TPH HM3YyYCHHH (PH3NUCCKUX
ABJICHUM U TTPOIIECCOB;

JIenaTh BBIBOABI C HCIOJIB30BAHUEM JCAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUCHUA 1O  aHajorud, (opMymupoBaTh  THIOTE3BI O
B3aMMOCBSI3SX (PU3NYECKUX BEIUYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3aaun (CpaBHEHHE HECKOJBKUX BApUAaHTOB peIIEHUs, BHIOOp Hambosee
MOJXOJISIIIET0 ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oelicmeus:

MIPOBOJUTH MO CAMOCTOATEIHHO COCTABIIEHHOMY TIJIaHY OMBIT, HECIIOKHBIH
buznyecKuit FIKCIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHHE TT0 YCTAHOBICHUIO
0COOEHHOCTEN 00bEKTa N3YUEHUS, IPUUNHHO-CIIEICTBEHHBIX CBS3EH U
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

OIICHMBaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS UM DKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS,  ONBITa,  MCCIENOBAaHUSA,  BJIAJCTh
WHCTPYMEHTAMH OIIEHKH JIOCTOBEPHOCTH IIOJIYYCHHBIX BBIBOJOB H
0000IIIEHHII;

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAX;

MCITOJIb30BATh BOMIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
dbopMyIUpOBaTh BOIMPOCH], (PUKCUPYIOIINE Pa3pbiB MEXIY peajbHBIM U
JKEIATeIIbHBIM ~ COCTOSSHHEM  CHUTyallud, OOBEKTa, CaMOCTOSITEIIBHO
yCTaHaBIIMBATh UCKOMOE U JIaHHOE;

dbopMHpOBaTh THIOTE3Y OO0 HMCTUHHOCTH COOCTBEHHBIX CYXIACHUH U
CYXXJIEHUH APYTHX, apTyMEHTUPOBATH CBOIO TMO3UITUIO, MHEHHE.

Paboma c ungpopmaueii:



[TpuMeHsTh pa3auyHbIe METOJIbI, MHCTPYMEHTHI U 3alpOChl IPU MOUCKE U
orbope wuWHGPOpPMAlMM WM JAHHBIX M3 HCTOYHUKOB C Y4ETOM
NPENIOKEHHON y4eOHOM 3a]auM U 3a/IaHHBIX KPUTEPUEB;

BeiObupaTth, aHanmu3upoBaTh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH
MHPOPMAIIMIO Pa3IMYHBIX BUAOB U (OpPM MPEACTABICHUS; HAXOAUTH
CXOJHBIE apTyMEHTHI (ITOATBEPIKAAIOIINE WU OIPOBEPralOlIUe OJHY U Ty
K€ UJICI0, BEPCHIO) B pa3IMYHbIX HH(POPMALIMOHHBIX HCTOUHUKAX ;
CaMocCTOsATEIbHO BBIOMpAaTh ONTHUMABbHYIO (GOpMy TpEACTaBICHUS
uHbOpMaAllMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJadud  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMu, HTHOU TpaduKoi U UX KOMOWHAIUSMU;
OneHuBaTh HAAEKHOCTh HMHPOPMAIMH TIO KPUTEPHUSIM, NPEIIOKCHHBIM
NEeAarorn4eckuM pabOTHUKOM WK C(HOPMYIIUPOBAHHBIM CAMOCTOSTEIHHO;
O¢dexTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAITHIO.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS
Obwenue:

BBIpaXKaTh ce€0s (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

B XOJie auajora W (WiM) AUCKYCCUM 3aJlaBaTh BOIPOCHI MO CYIIECTBY
o0Cy>X1aeMoi TeMbl U BBICKA3bIBATh WJICH, HAIICJICHHBIE Ha pEIICHUE
3alaud M TOAJIep>KaHue OJIaroxeaaTeIbHOCTH OOIICHUS, COMOCTABIAThH
CBOM CYXIEHUS C CYXKACHUSMH JPYTrUX YYaCTHUKOB JHAJOra,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UIUNA;

nyOJMYHO  TPENCTaBIsATH  pe3yJbTaThl  BBIIOJHEHHOTO  OIbITa
(9KCTIeprMeHTa, HCCIIEIOBAaHUs, IPOEKTAa); CaMOCTOATEILHO BBIOMPATH
dbopmar BBICTYIUIEHUSI C y4€TOM 3aJad Mpe3eHTAllMd U OCOOCHHOCTEU
ayIUTOPUU U B COOTBETCTBHM C HUM COCTaBJISITh YCTHBIE U NMUCbMEHHBIE
TEKCThI C UCII0JIb30BAHUEM UJLTIOCTPATUBHBIX MATEPUAJIOB;

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIECHHS, BbIpaXaTh SMOIIMH B
COOTBETCTBMM C LEISIMH M YCIOBUSMU OOILIEHUS; Ppaclo3HaBaTh
HeBepOaJibHbIE CPEJCTBA OOIIEHUs, TMOHMMATh 3HAYEHHE COLMATBHBIX
3HAKOB, 3HATh M PACMO3HABATh MPEANOCHUIKA KOH(GIMKTHBIX CUTYallUi H
CMSTYATh KOH(DIUKTHI, BECTU MEPETOBOPHI; IOHUMATh HAMEPEHUS JIPYTHUX,
MPOSIBJISITh YBAXKUTEIHHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOM
dbopme GpopMyITHpPOBATH CBOM BO3PAKECHUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopzanusayusn:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsAX, TPEOYIOIMHUX
I pemieHus  (PU3MYECKUX 3HAHUW, CaMOCTOSATEIBHO COCTaBJISATH
aNropuT™M pemieHuss (U3UYECKON 3a7ayd WM IIJIaHA HCCIICIOBAHUS C
y4ETOM  HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh MPEIIAraeMbIE BAPUAHTHI PELICHUM;

OPUEHTHUPOBATHCS B  PA3JIUYHBIX [OAXOAAX IPUHATUA  PELICHUN
(MHAMBUlyaJbHOE, TPUHITUE PEIICHHS B TpyNIe, NPUHATUE PEIICHUI
IPYIION);



e JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.
Camokonmponn:

® BJAJETh CHOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEPIICKCUM;

® BHOCHUTH KOPPEKTHUBHI B ICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHUBIINXCS CUTYallui, YCTAHOBIEHHBIX OMMOOK, BOZHUKIIINX
TPYJIHOCTEN;

e JlaBaTh a/IeKBaTHYIO OLEHKY CUTyalluu U Mpejarath iaH €€ NU3MEHECHHUS;
VUUTHIBATh KOHTEKCT M TMPEABUIIETh TPYAHOCTHU, KOTOPHIE MOTYT
BO3HHMKHYTh INPU PEUICHUM Y4YEOHOW 3aJayd, aJanTUPOBaTh PEIICHHE K
MEHSIIOIUMCST  O0CTOSITENbCTBAM; OOBSACHATH MPUYUHBI JTOCTHXKEHUS
(HemocTMXKeHUs1)  pe3yJabTaTOB  JEATEIbHOCTH,  JaBaTh  OLEHKY
NPUOOPETEHHOMY OIIBITY, YMETh HAXOAHUTH MTO3UTUBHOE B IIPOU3OLLIEIIICH
CUTYaIlMH; OLEHUBATh COOTBETCTBHUE PE3yJbTaTa LIEJIA U YCIOBUSM.
ImMouuonanbHvlIl UHMEIEKM:

o Paznuuarb, Ha3piBaTh W yOPaBISATH COOCTBEHHBIMH JMOLMSIMH U
SMOLUAMHU APYTUX; BBIABISTh W AHAIM3UPOBATh IPUUYUHBI HIMOIUK;
PEryIupoBaTh CII0COO BBIPAXKEHUS SMOLIHIA.

MNPEAMETHBIE PE3YJIBTATDBI
K koH1y o0yueHus B 7 kjiacce npeIMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e HCINOJBb30BATh MOHATHSA: (U3HUECKME U  XUMHUYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
XKUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAS
cuJa, nedopmanus (ympyras, IJlacTUyecKas), HEBECOMOCTD,
COOOIIIAIOIINECS COCYbL;

e pasnuyaTh sBIeHUS (AUQpQy3us, TEMI0BOE IBMKEHUE YaCTHI] BEIIECTBA,
PaBHOMEPHOE  JBH)KCHME, HEPaBHOMEPHOE  JIBDKCHHME,  HWHEpPLMS,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalllEHUsI, TEepeAada [AaBJi€HUS TBEPABIMU TElaMU, KUIKOCTAMU U
razamu, atMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacno3HaBaTb IMPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SBICHUU B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B NPUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EPHOTO JIaBJICHUS HA KHBOW OpPraHu3M, IJaBaHUE PbIO, phIuard B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33]auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DU3UUECKUX SIBIICHHM;

e ONUCHIBATH U3YUYCHHBIC CBOWCTBA TEN U (HU3UYECCKUE SBICHUS, UCIIONH3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,



IIyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSXKECTHU, BEC
Tena, CWIa TPEHUus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAOIIAsl CHJIa, MEXaHWYECKas padoTa, MOUIHOCTb, IUIEYO CHJIbI,
MOMEHT CHJIbI, KOA()(PHUIMEHT TOJE3HOTO [EWUCTBUS MEXaHU3MOB,
KMHETHYECKas M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
00O3HAYEHUSA W EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOIUTh (HOPMYJIHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTbH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
DHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHAa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil NpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISATh IPUYUHHO--CJIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOWMCTBA (PUIMUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
yCIIOBUS 33Ja4y 3alMCBIBATh KPAaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMTH PAcU€Thl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO PEHIIUTh TpPH MOMOUIU
(bU3MYECKUX METOJIOB, B OITMCAHUM UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
00bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh I[OKa3aHHUA MPHUOOPOB C YUYETOM
3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH U3MEPEHU;

MPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUUMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl



Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTpYyXEHHON YacTH Tella M OT IIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI
TUTAaBaHMSI TEJ, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJIYYEHHON 3aBUCUMOCTH (DPU3MUYECKHUX BEJIMYMH B BHUJE
NOpPEJIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBbIE HU3MEpPEHMsI (PU3MUECKUX BEIWYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU UM TBEPAOrO Tela, CUJIA TPEHUSI CKOJIBXKEHHUS,
JaBJICHWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JCHCTBYyIOIlas Ha
NOTPYXEHHOE B JKHUAKOCTH TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHHH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HaHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (PU3MYECKMX 3HAHWW B TIOBCETHEBHOM
XKU3HU 1 obecriedeHus: 6€30MacHOCTH TP OOpallleHuH ¢ MPUOopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpejie;

OCYIIECTBIATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33JJaHUI HAyUYHO--TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOTO COACpX aHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKaHUSA, B TOM
qucie MyOJMYHO JAenaTh KPaTKUe COOOLIEHHsI O pe3yjbTarax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM T[PAMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUJICHUE ITPE3EHTALINEH;

IpU BHINIOJHEHUH YYEOHBIX MPOEKTOB M HCCIECIOBAaHHM paclpeneniTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJayaMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUNTHIBAs MHCHHE OKPYKAFOIIMX.

K koHIy 00yueHus B 8 kJacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BaTh TIOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JIBUKCHHE
aTOMOB M MOJICKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAITMNUYECKHE U
amMop(HBIC Tena, HACBHIIICHHBIA M HEHACBHIIIEHHBI TMap, BIAKHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS JHEpPrus, TEIIOBOM JBHUTaTelNb,
AIIEMEHTAPHBIN IEKTPUUECKUAN 3apsi, HNEKTPUIECKOE TOJIe, MPOBOTHUKU
U TUPJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pa3nuuaTh ABIEHUS (TEIJIOBOE pACIIMpPeHHE M CXKaThe, TerJionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHbIE SIBICHUSA, HCIIApEHUE,
KOHJCHCAllUs, IJIaBJICHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaya (TerI0MpOBOJHOCTD, KOHBEKIIUS, U3JTyYEHHE),
3JIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS IEKTPUUECKOTIO
TOKa, KOpPOTKOE 3aMbIKaHWE, B3aUMOJCWCTBME MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaTh TPOSBICHHE H3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpYy’)XaloIllleM MHUpe, B TOM 4YHclie (U3HUECKHe SIBICHUS B TMPUPOIE:
MOBEPXHOCTHOE HATHKEHHWE U KaMWULIpHBIE SBICHUS B MPHUPOJE,
KpUCTAIUIBI B Tpupojie, uinydeHue ConHIA, 3amMep3aHre BOIOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMocgepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Jpeld MmoyitocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHKE, MPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PUINUECKUX
SIBIICHUH;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N U (PU3NUECKHUE SIBICHUSA, UCTIOIb3YS
dusznyeckre BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSST YHEPTHs, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBa, yJAedbHAs TEIIoTa
TUTaBIICHUS, yJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJelbHAs TEIIoTa
CTOpaHHs TOIIMBA, KOA(M(UIMEHT TMONEe3HOr0 JEHCTBUS TEIJIOBOM



MalIuHbl, OTHOCUTENIbHAsI BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKWUM 3apsf,
CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
YAEIbHOE  CONPOTHBIIEHWE  BellecTBa, paboTa M MOIIHOCTH
AIEKTPUYECKOr0 TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3nYeCKUit CMBICT WCIOJIb3YEMbIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
¢u3nYeCKuX BENUYMH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIaHHYIO
Gu3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKECHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOpUH
CTPOEHHMsI BEILECTBA, MPUHLMUII CYNEPHO3ULMH IMOJIeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 ydacTKa LEenu, 3aKOH
Jlxoynsa—JleHna, 3akOH COXpaHEHMS DJHEpPrUMM, IIpH 3TOM J1aBaTh
CJIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3allUCBIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBMYECKUX SIBICHUIA,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbIE 3aJadyd B 2—3 JEHUCTBHs, MCIHOJB3Yys 3aKOHBl U
(dopMyIibl, CBsA3bIBalOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYJIBI,
HEoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh TPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
POBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYEeCKUX CBOMCTB Tel (KamWJLUISPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/JyXa OT €ro 00bE€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBeTa M3Iydarolield (MOoriouaromniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IUIOIAAN €€ TIOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEHUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSSHHOTO TOKa): (OpMYIUpPOBATH
IpOBEpsEMbIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/1 OMbITAa U (HOPMYJIUPOBATH BHIBOIbI;



BBIIOJIHATh  NPSAMbBIE  W3MEPEHHUsI  TEMIEpPATypbl, OTHOCHUTEIBHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOrO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIBI TOKA,
UAYLIEro 4Yepe3 IPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATEIIBHOIO M IApPAJUIEIBbHOTO  COCIMHEHUM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATH YCTAHOBKY U
BBITNIOJIHATh WU3MEPEHUS, Cienysl MPEAJOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIMIl U TIpadUKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUUMH (yAeNIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl NMPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy1I0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUCaHUusi (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIbHBIE
npuooOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
LeMnel ¢ MocaeA0BaTeIbHBIM U MapauIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuyasi ycloBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX LIeTel;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHnsi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEJCHUS B OKPYKAOLIEN CPELE;

OCYUIECTBJIATh MOUCK HHPOpMAIMK  (U3HUECKOTO COJEpKaHUS B
HNuTepHere, Ha OCHOBE MMEKOLIMXCA 3HAHUM H IIYTEM CpaBHEHHUS



JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBOIN MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHY BBHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TTOMYJIIPHYIO
JTUTEPATypy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPaTKHWE YCTHBIE COOOIICHWS,
o0o6mass uHOOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJICpKaHUs, B TOM 4YHCIAC NYOJIMYHO TIPEACTABIATh PE3YJIbTAThI
MIPOCKTHOM WJIM HMCCIICIOBATCIBCKON JIEATCILHOCTH, MPH 3TOM T'PaMOTHO
UCITOJIB30BaTh HM3YUYCHHBIM TOHATHHHBIA ammapar Kypca (Qu3ukw,
COIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IPU  BBHIMOJHEHUU YYEOHBIX IPOCKTOB W HCCICAOBAHUN (U3MUCCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHU C
[IOCTaBJIEHHBIMU 3aJavYaMH, CICINUTH 3a BBIIOJIHEHUEM IIJIaHA JEHCTBUNA U
KOPPEKTUPOBATh €r0, aJCeKBAaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJI B
NEATEeTLHOCTH TPYIIIHI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHI1y 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TIOHSATHUS: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, JedopManus
(ympyrasi, mjaacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Kku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXAaHUYECKHE KOJeOaHUus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCITYCKAHMS U TOTJIOIICHUS, alib(a-, OeTa- 1 raMMa-u3IIy4eHHUs,
M30TOIIBI, SIZIEPHAS] DHEPTETHKA;

pasznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHHE, CBOOOJIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aMMOJIEHCTBUE
TE€J, PEAKTUBHOE JIB)KEHUE, KOJIeOaTeNbHOE ABM)KEHHE (3aTyXaroliue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, IPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKeHUE OEJIoro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEaKTUBHOE



JNBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUIAMMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTECTBCHHBIN
panvoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4YH, PaJAMOAKTUBHOE H3ITyYCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM MEPEBOAMTH IMPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIACISTh CYHIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBJICHUU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbu3nueckue BEIWYUHBI (CpelHsAss W MIHOBEHHAs CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBHKECHUHM, YCKOPEHHE, IMEPEMEIICHHUE, IyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHS, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, INOJHAs MEXaHW4YecKas SHeprus,
NEpPUOJI U YacToTa KoJIeOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIIOMIICHUS CPEAbl), IPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaYEHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMUA CWJI, NPUHIUI OTHOCUTEIbHOCTH [anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IpU SIIEPHBIX PEeakUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 2-3
JOTHYECKHX ILIAaroB ¢ OMOpPOM Ha 2—3 H3yUEHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpAoIIMecs Ha CHUCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBbI, CBS3bIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaju3a YCJIOBUS 3aJauyd 3alUChIBaTh KPaTKOE
YCJIOBHE, BBISBIATh HEJOCTAIOIINE WM W30BITOYHBIC TaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOJUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh [MOJYYEHHOTO 3HAuY€HUA (PU3HUECKOU
BEJINYUHBI;



pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU IOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3Yysl OMHCAHME HCCIEIOBAHMS, BBIIEISATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUW WK
¢dusznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJEOaHUU NPYKUHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pAaCIPOCTPAHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)k€HHsl IpeaMera B coOuparomien
JVH3€, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4YECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITAa © €ro  Pe3yJbTaThl,
bopMyIMpPOBATH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTEIBLHOTO TPUOOPA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUMYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEPEHUM (3aBUCUMOCTb IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, IMEepHoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIja MaJeHus W yria MpeloMJeHHs] OT yria
NaJicHus): IUIAHUPOBATh HCCJEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (pUKCHpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH
dbu3nyecKX BEJIWYMH B BUJE TaOJIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeA0BaHNUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHsI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHMM MAaTeMaTUYecKoro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAaroIe JIMH3BI, PAJAMOAKTHBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY MU
BBITMIOJIHATh U3MEPEHUS, CIEIysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIU3UPOBATH MOJyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHUI;

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy/10BaHUEM;

pasznuyaTh OCHOBHBIC TIPU3HAKKM WM3YyUYEHHBIX (QU3UYECKUX MOJICICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYEUYHBIM HCTOYHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJENIb ATOMHOTO S11pa;

XapaKTEepU30BaTh NPUHIUIOBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HAa KX ONUCaHUA (B TOM YHUCIE:
CIIUJOMETDP, HNAaTYMKHU IIOJIOKEHUS, PACCTOSIHUSA M YCKOPEHMS, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3Yys 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M HEoOXoauMble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOIIECCOB
IOPU PEIICHUU Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl IJIs
IOCTPOEHUS U300paXKEHUH B IIJIOCKOM 3€pKajie U coOMparonien JuH3e;
OPUBOAUTH  NpUMEphl  (HaXoaWTh  HMHGOpMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
KU3HM NIl oOecrnedeHnsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30POBbI M COONIOACHUS
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYIKAIOIEH CPEACE;

OCYUIECTBJIATh MOUCK HHPOpMALMK (PU3HUECKOTO COJEpKaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYJIMPYSI OUCKOBBIN 3aMpOC, HAXOAHUTh
NyTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOLIUXCS 3HAHUHN U JOIOJHUTENIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh NP BHINOJHEHUH YUEOHBIX 33JJaHUI HAyYHO--TIONYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXaHHs, CIPABOYHbIE MaTE€pHalIbI,
pecypesl cetd MHTEepHeT, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE
uH(pOpMaAIMU W3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOTO COJEp KaHMs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, TIPM  3TOM TI'PaMOTHO  HCHOJIb30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszaena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHUE TMpe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o one 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 du3znyecKkne BeININHBI 2 1 nomorexa LO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4HBIM METOM IIO3HAHUS 2 1 bubmorexa [JOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) 1 bu6mmorexa [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOT ABIIICHHE https://m.edsoo.ru/7f416194
3.2 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Buet cnn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TEIaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
52 I1 5 1
POCTLIE MEXAHHSMBI https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprust 4 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TerioBble siBieHUs
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasl MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bub6 OK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3jnen 2. Mexanuyeckue KoJjie0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue kKosneba 7 3
NAIHCCIHE Rofebartt https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpoenue aTomnoro npa 6 I https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7 1 1
5.3 JI€PHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
) Kypca Gu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa o npupoze. SBneHus
npupobl. usndeckue sABICHUs

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBbIC,
3BYKOBBIE SIBJICHUS

duznyeckue BETNYUHbBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMmeparypbl”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAayKHU U3Yy4aroT IPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIecKux
SIBJIEHUU C IIOMOIILIO MOJIEIEi

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: AAJIBHOCTD MOJETA MIApHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJpIrie, YeM OoJIbIlle BBICOTA ITycKa"

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

Crpoenue BemiecTBa. ONBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE

bub6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a




BEIECTBA

bubmuoreka [JOK
8 JBr>xeHune 4acTHIl BEIISCTBA
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI 1O
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra30B»
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anmocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U BIX bubmuorexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
Mexanudeckoe IBUKEHHUE.
12 PaBHOMEpHOE M HEPABHOMEPHOE bubmorexa LOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6mmoreka [JOK
13 Cxopocts. EAUHUIEI CKOPOCTH
p a p https://m.edsoo.ru/ff0a079c¢
bu6mmoreka [JOK
14 Pacuer nmyTu ¥ BpeMeHU IBHKEHUS
https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubnmoreka [JOK
15 BzaunmopeiicTBue Ten Kak mpuyrMHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 [InotHoCTh BemecTBa. Pacuer Macchl bubnmnoreka [JOK
00BEMA Tea MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTU TBEPAOTO TEJIA»
18 Pemenue 3agad mo teMme "IIOTHOCTE bu6mmorekxa [IOK




BenrecTna"

Cuna xak xapakTepuCTHKa

https://m.edsoo.ru/ff0al23c

19 B3auMoeicTBus Ten. Cuia ynpyrocTu.
3akoH ['yka
Jlaboparopuas pabora «3ydenne

20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHOM CHUITBDY

21 SBnenne Tarorenus. Cuna TSKECTH
CBs13b MEX]ly CHIION TSAXKECTH U Maccou

bu6mmoreka [IOK
22 Tena. Bec tena. Pemenue 3amau mo
" " https://m.edsoo.ru/ff0al778
teme "Cuiia TskecTu

3 Cuia TsSDKeCTH Ha APYTHX IJIaHeTaX. bubnuotexa [JOK
PusnuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502

bubnuoteka [JOK

24 N3mepenne cuit. JluHamomeTp 1

https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJHOM IIpsAMOil. PaBHOAEHCTBYIOIIAS bubmmorera [TOK
p ’ y https://m.edsoo.ru/ff0ala70
cui

7 Pemrenue 3agad mo reMme
"PaBHonelicTByOMIAs CHIT"

73 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padorta «M3yuenue

bu6mmoreka [IOK
29 3aBUCHUMOCTH CHJIbI TPEHUS

CKOJIBXXCHUSA OT CHUJIbI AAaBJICHUA U

https://m.edsoo.ru/ff0alcc8




XapakTepa CONMPUKACAFOIIUXCS
IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeencHue

30 N N
PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3anau no remam: «Bec Tenay,
31 «I"'paduueckoe n300pakeHUe CHUIDY bubmmorexa [IOK
4 u HHE CHII»,
P Up https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CHIDY
KonTponbHas padota no remam:
«Mexanndeckoe IBHKEHHE», «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«['padmueckoe n300pakeHUE CUID»,
«Cub»
Jasienne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
33
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD JIaBJICHUS bu6mmoreka [IOK
34 "
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBieHus TBEPABIMU TEIAMH, bubnnoreka [JOK
JKHIKOCTSIMH U razamMu. 3axkoH Ilackamns https://m.edsoo.ru/ff0a25b0
JlaBlieHMEe B )KUJKOCTH U Ta3e, bubmuorexa [JOK
36 N
BBI3BAHHOE JCUCTBHUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackaisi» https://m.edsoo.ru/ff0a2826
38 Coo6 bu6mmoreka [IOK
0001IAI0IIUECS COCY/IbI
Harom yA https://m.edsoo.ru/ff0a2970
39 I N bu6mmorexa [IOK
WJIpaBIMYECKUN Mpecc
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[1opiIHEBON KUIKOCTHBIN

HacocC




Atmocdepa 3emn. [TpudauHsb
CYIIECTBOBAHUS BO3AYIIHON 000JI0UKH

41 3emun. 3aBUCUMOCTh aTMOC(EPHOTO bubmmorexa [OK
' P https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM
MOpst
bu6mmoreka [IOK
42 Bec Bo3ayxa. ATmocdepHoe 1aBiieHne
y Pep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenne aTMOCHEPHOTO JaBJICHUS. bubnnoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO TaBICHHUS bubnuorexa [JOK
OT BBICOTBHI HaJl YPOBHEM MOPA https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [JOK
JIABIICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau nmo reme
46 n n
ATMoOc]epHOe 1aBIeHHE
JleficTBrE KUIKOCTHU U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJI0. ApXUMEA0Ba bubmmorexa [TOK
by + APRHNEA https://m.edsoo.ru/ff0a3276
cuia
Jlaboparopnast pabota «Ornpezenenne
48 BBITaJI'I)KI/IBI:IO 5171 CHUJIBI CI§CTB 0L bubmmorexa [OK
B Al yrom https://m.edsoo.ru/ff0a33fc
Ha TeJO0, MOTPY>KEHHOE B JKUJIKOCTbH)
JlabopaTopHas paboTa 1mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmorexa [IOK
TeJa B BOJIE OT 00BbEMa MOTpyKEHHOU B https://m.edsoo.ru/ff0a3514
KUJKOCTh YacCTH TeJla»
bu6 OK
50 [InaBanue Ten nonmoreka L1
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTopHas pabota




"KonctpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBAHUE JIOJKU U
omnpeereHue e€ rpy30no bEMHOCTH"

Pemrenue 3agau mo remam: «IlmaBanue

bu6mmoreka [IOK
52 cynoB. BozayxonnaBanuey, «/laBienue
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bubnuoreka IHOK
53 Mexanundeckas padbora 1
https://m.edsoo.ru/ff0a3f82
bubnuoreka IIOK
54 MoutHocts. EquHUIBEI MOIITHOCTH 1
https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM P MOABEME 1
1o jecrauie"”
56 [Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cuit Ha peluare
KonTponbhas padota no teme
57 «JlaBrieHHEe TBEPBIX TEIN, KUIKOCTEH 1
ra3oB» / Becepoccuiickas npoepouHas
pabota
PesepBubIii ypok. Pabora ¢ Tekctamu
53 o Teme «/laBnenue TBEPABIX TeN, bubnmoreka [JOK
XKHUAKocTel U razoBy» / Beepoccuiickast https://m.edsoo.ru/ff0a4ffe
MpoBepoyHas pabora
Prruaru B TEXHUKE, OBITY U IIPUPOIE.
59 JlabopaTopHas padborta «};Iccninr()maﬁne 0.5 bubmorexa LIOK
p . pHai p ) https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3agad mo teme «YcinoBus bubmuorexa [JOK

PaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6




Koaddurment nonesnoro necTpus
Mexanu3ma. Jlaboparopuas pabota

61 .
«M3mepenue KIIJI HaknOHHOM

IIJIOCKOCTH»

Pemenue 3agau mo teme "Pabora,

62
momHocTh, KITI"

63 Mexannueckas sHeprus. Kunernueckas
U IOTEHUUAJIbHAS SHEPTUs

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHUs MEXaHUYECKON

SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIbHOE ONPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TeJIa MO HAKJIIOHHON

mwIockocTu"

66 KonTponbnas pabota mo teme «Pabota
Y MOIIHOCTb. DHEPTHUS»

PesepBHrliit ypok. Pabota ¢ Tekctamu

67 " n
1o Teme "MexaHu4eCKoe JBIKEHHE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

PesepBubIit ypok. Pabora ¢ Tekctamu
68 o Teme "PaboTta. MomHOCTb.

Ouneprus"

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12




8 KVIACC

KosmmmuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara
Tema ypoka Kontpoabnubie IIpakTnyeckue uupoBbIe
n/n Bcero U3YYeHU s
padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypcebl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUH U UX ogblTﬁble 1 buGmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
4 JKUJIKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKECHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuyeckue u amop@Hsie Tena 1 Eubmorexa IIOK
P P hitps://m.eds0o.ru/ff0a5800
6 CMaunBaHue U KanWIISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSIKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacMpeHne 1 cxKaTue 1 Eubmorexa IIOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHI]
9 Buyrpennsist sneprus. CriocoObt 1 bubmuorexa [IOK
U3MEHEHUS BHYTPEHHEN JHEPrUu https://m.edsoo.ru/ff0a5c60
10 Bunasl Temonepenauu 1 Bubmiorexa HOK
P https://m.edsoo.ru/ff0a6412
VYpok-koudepenuus "[IpakTuueckoe
11 HCII0Ib30BaHUE TEIIIIOBBIX CBOMCTB 1 1 bubmuorexa [JOK

BCIICCTB U MATCPUATIOB B LCIAX
sHeprocoepekeHus"

https://m.edsoo.ru/ff0a65c0




KonnuectBO TeIioTel. Y aenbpHas

bubmuorexa [JOK

12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. bubnunoreka [HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas padora "UccienoBanue

paTopHasd p

SIBIICHUS TETNIOOOMEHA MPU bubnunoreka [HOK

14 . N
CMELIUBAHUU XOJIOTHOM U TOpsYEn https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konnuecTBa TEIIOTHI,

15 HEO0OXOAMMOTrO JIJIsI HarpeBaHUs Tena U
BBIICJIIEMOT0 UM TPU OXJIAXKICHUU

16 JlabopaTtopHast pabora "Ornpezenenue bubnuorexa [JOK
yIEeIbHON TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnnoreka [JOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaHUE

18 KPUCTALIMYECKUX ”Pi“gﬂ VaenbHas Eubmorexa IIOK

P e https://m.edsoo.ru/ff0a71d2

TEIIOTA IJIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
YACIBbHOU TEIJIOTHI TUTABJICHHS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas Temiora

71 napooOpa3oBaHUs U KOHJICHCAIIUH. bu6mmorexa [IOK
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(epHOTO JTaBIECHUS
BnaxxHocTs Bo3myxa. JlabopaTopHas

22 abora "On eﬂé[)?eHI/Ie OTHECHTEHLHOIZ bubmmorexa LIOK
p p " https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3/yXa

23 Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

24 [TpuHIIUTIBI paOOTHI TETIJIOBBIX




nsurateneit. [lapoBas TypOuna.
JBurarenb BHyTPEHHETO CTOPAHUS

KII/I TerutoBoro nBurarens. TernoBbie

bubmuorexa [JOK

25 BHUIaTEIU U 3alIUTa OKPYXKAIOLEH
A . Py m https://m.edsoo.ru/ff0a7c7c
cpelsl
2% 3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEPrUU B TEIUIOBBIX MPOIECccax
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
27 Telvf[e "TemnoBsie ﬂBJl:ieHI/IFI I/I?l?MeHeHI/Ie bubmnorexa [IOK
. " https://m.edsoo.ru/ff0a83f2
arperaTtHbIX COCTOSIHUI BelllecTBa
KonTponbhas pabota no Teme
28 "TeHJIIOOBLIe ﬂBJrI)eHI/ISI H3menenue bubmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSIHUI BelllecTBa
29 DnekTpuzanus Tei. JIBa pona
3JIEKTPUYECKUX 3apS 0B
Ypok-uccnenosanue "OnexkTpusanus
30 TeJ UHIYKIUEH U pu
CONPUKOCHOBEHHUH"
31 B3anmonencTere 3apsyKEHHBIX TEIL bubnnorexka [JOK
3akon Kyrnona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nojie. HampspkeHHOCTD
32 SJEKT pnqecxoro moad. IT I/lI)HI_II/Il'I Bubmiorexa IJOK
p P . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3HUITUH JJICKTPUUECKUX MOJICH
Hocurenu anexkTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [IpoBOgHUKYN M TNUANEKTPUKH. 3aKOH bubnnoreka [JOK
COXpaHEHMsI DNEKTPUYECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKHI TOK, YCIOBHS €r0 bubnnorexka [HOK

CymI€CTBOBAaHMA. Hcrounukn

https://m.edsoo.ru/ff0a95a4




OJIEKTPHUYCCKOI'0 TOKa

37 JlelcTBUA SJIEKTPUUYECKOTO TOKA bubmorera [IOK
p hitps://m.eds0o.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOIO MOJIA Ha MPOBOIHUKU 1
U AUDJIEKTpUKHU"
39 DNIEKTPUUYECKHUM TOK B METAJLIaX, bubnunoreka [HOK
JKHMIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpuueckas Lenb U e€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabora
41 "U3mepenue u erl)" J'II/Ip OBaEI/Ie CHJIBI 0.5 bubnmorexa LIOK
" p pery:Hp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.
Bonbt™mertp. JIabopaTopHas pabora bubnuoreka [IOK
42 " 0.5
N3mMepenne u peryampoBaHue https://m.edsoo.ru/ff0a9%14
HanpsixeHus"
43 CormnpoTHuBiIeHHE TPOBOTHUKA. bubnmnoreka [JOK
Y 1espHOE CONPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
AIEKTPUYECKOTO COMPOTUBICHUS bubnnoreka [JOK
44 1
[IPOBOJHHUKA OT €0 JUINHBI, IO N https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUYCHUSI U MaTepraia"
3aBUCHMOCTH CUJIBI TOKA OT
45 HanpspkeHus. 3akon OMa It ydacTka Bubmioreka [TOK
p ’ y https://m.edsoo.ru/ff0aa44a
1enu
JlaGopaTtopnast pabora "HccnenoBanue
3aBUCHMOCTH CHUJIbI TOKA, U €ero
46 4yepe3 pe3ucTop, OT COIl OTE}BIJI:I];HI/IH 1 buGmorexa LIOK
pe3 b P, P https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HanpsLKeHUs Ha
pesucrope"
47 [TocnenoBarenbHOE U MapaJUICIbHOE




COCIMHCHUA ITPOBOIHHNKOB

JlaGopaTtopHnas padora "IIpoBepka
[IpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU

bu6mmoreka [IOK

48
[OCJEI0BATEILHOM COEAUHEHUN ABYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”
JlabopaTtopHast padora "I[IpoBepka
49 IpaBuJja JJis CUJIbl TOKA IIPU bubnmoreka [JOK
rapajujieIbHOM CO€IUHEHUU https://m.edsoo.ru/ffOaadle
pe3uctopon”
Pemenue 3amau Ha IpUMeHEHHE 3aKOHA
50 Owma s afﬂanor(E) COCTUHCHHMS Eubmorexa ITOK
UL p o https://m.edsoo.ru/ff0aaf8a
MIPOBOJHUKOB
51 Pabota 1 MOIITHOCTB ANEKTPUUYECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxkoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHnas padora "OnpeneneHue
52 2160"11;1 " liaomlfocm JJIEK pI/IL‘[{eCKOFO Bubmiorexa IJOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUUYECKUE IENH U TOTPEOUTENHN
53 DJIEKT queCKoﬁ 3uHe T'UH B 6II)>IT Bubmzorexa LIOK
P P v https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkaHne
s4 ITocTosTHHBIE MAarHUTEI, KX
B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue noniei bubnmoreka [JOK
IMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarauTHoe I10j1e
56 3eMIu U ero 3Ha4YeHue I KU3HH Ha Bubmzorexa LIOK
o https://m.edsoo.ru/ff0acOba
3emie
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIIEKTpUUECKUE 3apsiJIbl.
P PAA BuGnnorexa [IOK
57 3apsKEHHbIE Tea U UX

B3auMoiercTBUd. I10CTOIHHBIN
AIEKTPUYECKHUM TOK"

https://m.edsoo.ru/ff0abd2c




58

59

KonrponbHas pabora no reme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJa U UX B3aUMOAEHCTBHSL.
[TocrostHHBIH neKTpryecKuii TOK" /
Bcepoccuiickasi mpoBepodHas pabota

PesepBHbIii ypok. PaGora ¢ TekcTamu
110 TeMe "[1oCTOSHHBIH 21eKTpUYECKUit
Tok" / Becepoccuiickasi mpoBepoyHast
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruuTtHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe mnose
KaTyHIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

62

63

64

[IpumeHeHHE AIEKTPOMArHuTOB B
texHuke. Jlaboparopnas pabora
"N3yueHue neicTBUSI MArHUTHOTO TIOJISI
Ha MPOBOJHUK C TOKOM"

DJeKTpOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonps3oBaHue 31€KTpoOABUTATENECH B
TEXHUYECKHUX YCTPOWCTBAX U HA
TpaHncnopte. JlaboparopHas pabora
"KoHcTpyupoBaHue 1 u3ydeHue
paboThI 31ekTpoaBUraTens”

Oneitel @apanes. 3akoH
3JIEKTPOMArHUTHON MHYKIUH.
IIpaBuno Jlenna

OnextporeHeparop. CriocoObl
MOJTYYEHUS DIICKTPHUIECKON SHEPTHH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
HMCTOYHHMKAX SHEPTHUHU

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

65

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
SABJICHUS"

66

KoHTposbHast paboTa 1o Teme

bu6mmorexa [IOK




"DNeKTpUYeCKrue U MarHUTHBIE
sABJICHUS"

https://m.edsoo.ru/ff0acb14

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 bubnuoreka [IOK
1o teme "TernsoBsle sABICHUS" https://m.edsoo.ru/ffOaccSe
63 PesepBHbIii ypok. PaGoTa ¢ TekcTamu 1
1o TeMe "MarHutHsie siBJIeHUS "
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

I[TPOTPAMME




9 KJIACC

KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara
wn Tema ypoka Beero Kontpoabusie IIpakTnueckue — uudposwie
padoThI padoThI o0Opa3oBaTe/IbHbIE
pecypchl

| MexaHudeckoe IBUKEHHE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTh | bubnunoreka LIOK
MEXaHHUYECKOTr0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsAMOJIMHEITHOE | bubnnorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHoe npsiMonuHenHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka HOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOPEHHUS Tea npu | | bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUM I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM MJIOCKOCTH"

2 CBoboaHoe nagenue Ten. OnbIThI |
lanunes
PaBHOMEpHOE NBH>KEHUE 10

9 okpyHocTH. [lepron u yacrora 1 bubmorexa OK

oOparnienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76




CKOpPOCTH

10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [Tepsriii 3akoH HetoToHa. Bextop bubmuorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOelicTByIOIIASA cHIia https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akoH HproToHa. Bbu6moteka LIOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3anau Ha npuMeHEHNE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnuoreka [IOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ampau no reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubmuoteka [OK
JKECTKOCTHU HPYKUHEI» https://m.edsoo.ru/ff0aee28
bu6mmoteka IIOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuia bu6nunorexa LIOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [JOK
Kod(pdurmenTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3aKkoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
Cuia TSKeCTH ¥ 3aKOH BCEMUPHOTO
but6mmoreka [IOK
22 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

najcHus

https://m.edsoo.ru/ff0af044




Ypok-koHpepenius "JIBuxeHue TeI

23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo reme "Cuiia
bu6nmoreka [IOK
24 TSDKECTH U 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
’s [lepBas kocMHuyecKas CKOPOCTb. Bu6moteka [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
N bubnnorexa [IOK
26 PaBHOBecue TBEpOTO TENA C©
. s https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCHe MaTepHAIBHONW TOYKHU.
AOGCOIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuisl. LlenTp TsokecTn
)3 Pemenue 3agau mo teme "MoMeHT bu6nmorexa LIOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
. bubnunorexa LIOK
29 Teme "MexaHnYecKoe IBUKEHHUE.
. | https://m.edsoo.ru/ff0b0408
BsanmoneilicTBue Ten
KonTponbHas pabota mo Teme
" bubnnoreka [IOK
30 MexaHuyeckoe ABUKEHUE.
N | https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
31 Nmnynbe Tena. UMnynse cuiibl. 3aKoH bubmuoreka [IOK

COXPAaHEHHUS UMITyJIbca. YTIPyroe u

https://m.edsoo.ru/ff0b07fa




HEyNpyroe B3auMoIeCTBHE

Permrenne 3agau mo reme "3akoH

bubnunoreka LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexanudeckas paboTa U MOITHOCTb https://m.edsocL).Iru/ffObOa84
35 PabGota cHIIBI TSDKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTHU U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b PHEPTUH U PAOOTHI.
[loTeHuunanpHas sHEpPTrUst
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKe
40 JlabopaTtopHas padorta «M3yuenue bubnuoteka [JOK
3aKOHA COXPaHEHUs DHEPIU» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKkTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
BreinyxneHHsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBINA
MasTHUKA
44 VYpoxk-uccienoBanue «3aBUCUMOCTb but6mmoreka [IOK




45

nepuoja KojebaHui OT KECTKOCTH
IIPY>KUHBI U Macchl Ipy3a»
[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
YacTOThI U Iepuoja KojaeOaHmi
MPY>KUHHOI'O MAasiTHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

48

49

50

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, HOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

Mexanndeckue BoJHEI. CBOMCTBA
MexaHu4ecKux BoJH. [IpoioabHbIe 1
MOTNIEPEUHBIE BOJIHBI
Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuuecKne BOJIHBI"

3ByK. PacripocTpanenue u otpaxkeHue
3ByKa

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

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

51

52

53

VYpok-uccnenosanue "HabmoneHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
nHOPa3BYK B IPUPOJIE U TEXHHUKE"

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

54

[ToaroroBka K KOHTPOJIBHOM pabOTE MO
Teme "3aKOHbI COXPaHEHMUSI.

bubnunorexa LIOK
https://m.edsoo.ru/ff0b25{0




Mexannueckue KojieOaHust U BOJIHBI"

KonrponsHas pabora o Teme

55 "3aKoHBI cCOXpaHeHMs. MexaHnuyeckue
Kose0aHusl ¥ BOJHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubnmnoreka HOK
ONEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koupepennus "Llkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
N bubnuoreka [{OK
61 CxopocTtb cBeTa. BonHoBBIE cBOMICTBa
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
but6mmoreka [IOK
62 pacnpocTpaHEeHUEe CBEeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KE€HUs CBETa. 3epKaja.
but6mmoreka [IOK
63 Pemenue 3ana4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenominenue cBera. 3aKoH bubmmoreka [JOK

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea




[TonHOE BHYTpEeHHEE OTPaKEHHE CBETA.

65 Hcnonb3oBanue nMojaHOro BHyTPEHHETO bubmmorexa [JOK
yip https://m.edsoo.ru/ff0b3cSc
OTpPaXXEHUS B ONITUYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "HccienoBanue

66 3aBUCHMOCTH YTIJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3yXx-cTekio""

Ypok-koupepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [JOK
68 JIunzel. OnTuyeckas cuiia JUH3bI 1
https://m.edsoo.ru/ff0b3f2c
bubmuoreka [IOK
69 [TocTpoenue n300pakeHu B TUH3aX
P P https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "OnpeneneHue
70 box Ic)HorE aCCpTO}IHI/I}I u OI;ITquCKoﬁ brbmmorexa [TOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroIeit TNH3bI

71 Ypok-koupepeniusa "OnTuyeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e

but6mmorekxa [IOK

72 I'ma3 kak ontudeckas cucteMa. 3peHue

https://m.edsoo.ru/ff0b4684

7 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Pasnoxxenue 6emoro ceera B CIIEKT.

74 OneiTel Herorona. Crnoxkenne bubmuoreka [{OK
CIIEKTpaJIbHBIX IBETOB. [[nucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa

75 JlaGopatopnas pabora "OnbITh IO bubmuotexa [JOK




Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U
BOCIIPUSITHIO [[BETA IIPEIMETOB MIPU MX
HaOJI0ICHUU Yepe3 I[BETOBBIE
¢bubTper”

VYpoxk-npaktukym "BonHoBBIE

https://m.edsoo.ru/ff0cOe2a

76 CBOICTBA CBETA: AUCIIEPCHUS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u morjomieHne cBera
. bubmuoreka [{OK
79 atromoM. KBauTbl. JIuneituarobie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypoxk-nipaktukym "Habmonenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUIBI bubmorexa HHOK
A A https://m.edsoo.ru/ff0c1672
20 Crtpoenue aTomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJICNTb https://m.edsoo.ru/ffOc18ac
23 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
W3oTomb! https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau no teme: but6mmorekxa [IOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx momypacnazna
VYpoxk-koHdepenius "PannoakTuBHbIE
86 1/131?1 quH;(Ib BF;'I HUpoje, MEAUIIUHE bubmorexa HOK
YHCHIGLE TPHPOAE, MEIMIIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SAnepHble peakuu. 3aKOHbBI bubmmoreka [JOK




88

COXpaHCHUA 3apaa0BOI0 1 MaCCOBOTI'O
YHUCCJI

DHeprus CBI3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPIUH

https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

&9

90

91

92

Pemenue 3anau no teme "Snepubie
peakuuun"

Peakuuu cunTe3a u 1eneHus suep.
Nctounuku sHeprun ConHua u 3837
Ypok-koudepenuus "Anepunas
sHepreTHka. JlefcTBus
PaZMOAKTUBHBIX U3ITyUYEHUN Ha KUBBIC
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBsbI€ siBieHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ffOc1e88

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DIeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBantoBsie siBeHus"

94

[ToBTOpenue, o600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"BzanMopaencTBrue Tea"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c245a

95

96

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie mpouecco”

IToBropenue, o6o0menue. Pemenne
PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 110

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22




teme "KIIJ] TennoBeIX aBurareici'”

[ToBTropenue, o6o0menue. Pemenne

97 aCUETHBIX U KaUYeCTBEHHBIX 3a/1a4 I10 1 buGnuorexa [IOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"
[ToBTOpenue, obo0mIeHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBIICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
" bubnnorexa [JOK
100 Tekctamu 110 Teme "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBCTOBBIG 1 bubnmorexa OK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pa3jinvaTth SABJCHUA 110 OIMMCAHUIO UX XapPAaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘ICCKOC SABJICHUC

pacrio3HaBaTh HIpPOSIBIEHUE M3YYEHHBIX (PU3MUYECKUX SBIEHUH B
OKpYXalollleM MUpE, B TOM 4uciie (U3HUECKUe SBJIECHUS B IPUPOJE, IIPU
3TOM MEPEeBOAMTh TPAKTUYECKYIO0 3aJadyy B YyueOHYyI0, BBIIEIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PH3UUECKUX SBICHUN

1.4

OIMMCBIBATh U3YUCHHBIC CBOMCTBA Tell U (1)I/ISI/I‘IGCKI/IC SIBJICHUS, UCIIOJIb3Ys
(1)I/ISI/III€CKI/IG BCJIMYMHBI, IIpU  OIIMCAHUKW  IPABUIIBHO  TpPaKTOBATb
q)HSI/I‘leCKI/Iﬁ CMBICJI HUCIIOJIB3YCMBIX BCJIHWYHH, HX 0003HaYeHUsT U
CAVHUIbI (1)I/I3I/I'-I€CKI/IX BCIIMYHMH, HaXOJIWThb Q)OpMYJH)I, CBA3bIBAIOIINEC
JaHHYIO (bHSI/I‘ICCKy'IO BCJIMYHMHY C JpyIruMu BCIWYUHAMH, CTPOHUTH

rpauKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUINH

1.5

XapaKTepU30BaTh CBOMCTBA T, (U3MYECKUE SIBICHUS M TPOIIECCHI,
WCIIONIb3ysl M3YYEHHBIE 3aKOHbBI, IPH OTOM JaBaTb CJIOBECHYIO

(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

00BACHATH (PU3HUECKUE SBJICHUS, TPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMi NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0bsICHEHHE U3 1 — 2
JIOTMYECKUX IIAroB ¢ onopoi Ha 1 — 2 u3y4eHHbIX CBOMCTBA (PU3NYECKUX

ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacy€THele 3agadyd B | — 2 JEHCTBUS, MCHOJB3YsS 3aKOHBI U
dbopMyIibl, CBS3bIBaIONIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 33/1a4M 3aIMChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYIBI U TPOBOAHUTH PACU€Thl, HAXOAWTH CIPABOYHBIC
JIaHHBIE, HEOOXOUMBIE JIJISl PEIICHUS 3a/1a4, OIICHUBATh PEATMCTUYHOCTh

HOquCHHOﬁ (I)HBH‘-IGCKOﬁ BCIIMYHHBI




1.8

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpPU TOMOIIH
Gu3n4eckux  METOJIOB, B  ONMCAHUM  MCCIEJOBAHUSA  BBLIENATH
IIPOBEPSIEMOE IIPEATIOIOKEHHE (rumnoresy), pasinuyaThb 51
MHTEPIPETHUPOBATh IOJyYEHHbIH pe3ysibTaT, HAXOAUTh OLUIMOKH B XOJ€

OIIbITA, ACIATh BBIBOJLI 110 €0 pE3yJjibTaTaM

1.9

1.10

1.12

1.13

IOPOBOJIUTH ONBITBI 1O HAOMIOACHHIO (PU3MYECKHX SBICHUN WK
buznyecKkux CBOIICTB TeJ: dbopMynupoBaTh MIpOBEpsiEMbIE
IIPEIIT0JIOKEHHUS], cobuparp YCTaHOBKY u3 IIPEJI0KEHHOTO

060py,[[0BaHI/I${, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'II/IpOBaTB BBIBObI

BBINIOJIHATh IPSIMBIE HM3MEPEHUs] C HCIIOJIB30BAHUEM AaHAJIOTOBBIX H
U(PPOBBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUA NPHOOPOB C ydETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PU3NUECKOI BETUUHHBI OT
JIpyrom C UCHOJB30BAHUEM MPAMBIX HW3MEPEHMM, Y4YaCTBOBAaTb B
IUIAHUPOBAaHUM Y4eOHOrO HCCIIE[OBaHUs, COOMpaTb YCTAHOBKY U
BBITIOJIHATh M3MEPEHHs, CIeAys MPeIOKEHHOMY IUIaHy, (HKCHpPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBHUCHMOCTH (U3MYECKUX BEIMYMH B BUJIE
NPEUIOKEHHBIX TaONMHIl W TPaHKOB, NENaTh BBIBOJBI IO pe3yJbTaTaM

HCCIICOOBaHUA

MNpOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I'~I€CKI/IX BCJIIMYHH, CJICAYA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BbIIIOJIHCHHUN I/I3MepeHI/II71 CO6I/IpaTI>
OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBHJIa TCXHUKHU 0€30IMacHOCTH npu pa60Te C

1ab0paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh NPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTpPOMCTB,
XapakTepu30BaTh IMPUHLUUIBI JEWCTBUS HM3YyYEHHBIX MNpPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOIIBIO UX ONMMCAHUS, UCIOJIb3Ys 3HAHUS O
cBOMcTBaX (PU3NYECKUX SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHbBI U

3aKOHOMEPHOCTHU

1.15

NPUBOJIUTH  HpUMEphl  (HaXoauTh HWHGPOPMALUMIO O  [pUMepax)
NPAaKTUYECKOI0 MCIOJIb30BaHUS (U3UYECKUX 3HAHUH B IOBCEIHEBHOU
KU3HU 715 oOecrieueHus: 6e30MacHOCTH MU 00pallleHnu ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHUS 3JI0POBbS M COOJIIOJICHHS

HOPM DKOJIOTUYECKOTO MOBECHHS B OKpY’Karollel cpeze




1.16

OCYILECTBIISATh OTOOP HCTOYHMKOB HHGpopMmanuu B cetu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM  3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAaHUW M IYyTEM CPaBHEHUs pa3JIMYHBIX MCTOYHUKOB
BBLJIEJIATE UH(OPMALHIO, KOTOPas SBISAETCS NPOTUBOPEUMBOM MIM MOXKET

OBITh HEIOCTOBEPHOU

1.17

1.18

MCIIOJIb30BaTh IPU BBIIIOJHEHUU Y4EOHBIX 3aJaHUN HAYYHOIOMYJISPHYIO
auTepatypy  (U3MUECKOro CcoAepaHHs, CIpaBOYHBbIE MaTepHallbl,
pecypcebl cetu MIHTEpHET, BianeTh NpuEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIE KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOICHHS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(OpMAIK (PU3HUECKOTO COJIEPKAHUSA, B TOM
qycie MyOJMYHO JIeNaTh KpaTKHe COOOINEHHS O Pe3ysibTaTaX HMpPOEKTOB
WIA y4eOHBIX HWCCIEJOBAaHWUH, IPH OSTOM TI'PAMOTHO HCIOIB30BATh
U3y4YCHHBI TOHATHHHBIA ammapar Kypca (U3MKH, COIPOBOXKIAThH

BBICTYIUICHHE IIPE3CHTALUEN

1.19

8 KVIACC

IIPY BBINOJIHEHUHU YYEOHBIX NPOEKTOB W HCCIENOBAHUN pacHpeielaTh
00513aHHOCTU B TPYIIE B COOTBETCTBHM C IOCTaBJIEHHBIMHU 3aJayaMH,
CIEIWTh 32 BBINOJHEHHEM IUIAHA JCHUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM  BKJIaJ B  JEATEIIBHOCTh  TPYHIbl,  BBICTpauBaTh

KOMMYHHKAaTHBHOC B3aHMOHCﬁCTBH€, YUUThIBAsA MHCHHUC OKPYIKAIOIINUX

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJB30BaTh IOHATHA

1.2

1.3

1.4

pas3iandaTh SABJCHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, AECMOHCTPUPYIOMIUX NAHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

pacmo3HaBaTh TPOSBICHHE M3YYCHHBIX (DU3UYECKUX  SIBICHUM B
OKpYXKaroIleM MUpPE, B TOM YHclie (U3HUECKUe SBICHUS B MPHUPOJE, TIPU
9TOM TIEPEBOJIUTh TMPAKTHYECKYI 3a1adyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIC CBOMCTBA (MIpU3HAKH) GUZUUYECKUX SBICHUN

OMHCHIBATh U3yUEHHBIC CBOMCTBA TeN U (PU3UYECKUE SBICHUS, UCIIOIb3YS
¢u3nYecKue BEIWYWHBI, TMPU ONUWCAHWHU TPABWIBHO TPaKTOBATh

(I)PI3H‘-ICCI(PII>1 CMBICJI UCIIOJIb3YCMbBIX BCJIIMYHH, 0003HAYCHUS U CANMHUIIbI




(¢u3MUeCKUX BEIMYUH, HAXOOUTHh (OPMYJIBI, CBS3BIBAIOIIME TaHHYIO
bu3nyYecKyr0 BEIMYMHY C JPYTUMH BEJIMYHMHAMHU, CTPOUTH TIpapuKu

HN3YYCHHBIX 3aBHUCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCINYNH

1.5

XapaKTCpUu30BaTh CBOMCTBaA TCII, (1)I/ISI/IT-IGCKI/I€ SABJICHUA W MPOLECCHI,
HCIIOJIB3YysA  HU3YYCHHBIC 3aKOHBbI, IIpK 3TOM JaBaTb CJIOBCCHYIO

(GOpMyIIUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATH (PU3UYECKUE TPOLECCHl M CBOWMCTBA TEl, B TOM YHCIIE M B
KOHTEKCTE CUTYalUH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYMHHO-CJICICTBCHHbIE CBSI3M, CTPOUTh OOBsAcHeHHMe u3 1 — 2
JIOTMYECKUX IIAaroB C MOMOIBIO | — 2 M3y4EeHHBIX CBOICTBAa (PM3NYECKUX

SBIICHUN, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacu€rHble 3a7aud B 2 — 3 JAEWCTBUS, MCIONB3Ysl 3aKOHBI U
dopMmyIbl, cBs3bIBaONIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIOBUs 3aaud 3alMCBhIBaTh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK
JAHHBIX JUIs pELIeHHs 3aJadyd, BBIOMpaTb 3aKOHbI U (OPMYIIbI,
HeoOXoauMble sl €€ pelleHMs, NPOBOAUTH pacdy€Tbl U CpPAaBHUBATH

MMOJIYYCHHOC 3HAYCHUC Q)HSHHCCKOIZ BCINYHNHBI C U3BCCTHBIMU JaHHBIMHA

pacrno3HaBaTh IpOOJIEMbI, KOTOpPbIE MOKHO pEIIUTh IPU HOMOUIU
(GU3MYEeCKUX METO/0B, MCIIOJIb3YS ONMCAHUE HCCIEIOBAHUSA, BBIIEIATH
IIPOBEPSIEMOE  MPEIIIOIOKEHNE, OLEHUBATh IPABUIBHOCTh IOPSAJKA

MMPOBEACHUA UCCIICAOBaHNA, ACJIaTh BBIBOIBI

MPOBOAWTH OMNBITHl MO HAOMIOAEHUIO (U3HUECKUX SBICHUN WM
bU3IIECKUX CBOICTB TEJL: dbopmynupoBaTh MpOBEpSEMbIE
MPEANOI0KEHHUS, coOuparb YCTaHOBKY u3 MPEAJIOKEHHOT O

000py0BaHNs, OTIUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJHATL HPAMBIC H3MCPCHUA C  HCIOJB30BAHHEM  aHAJIOT'OBBIX
HpI/I60pOB n JaT4YUKOB (I)I/I3I/I‘ICCKI/IX BCJIIMYMH, CPABHUBATH PE3YJIbTAThI

HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH

1.12

IIPOBOAMTD UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BETMYUHBI OT
Ipyrom ¢ HCIOJIB30BAHMEM MPAMBIX M3MEPEHUN: ILIAHUPOBATh
UCCIIeIOBaHHe, COOMpPaTh YCTAHOBKY M BBINOJHATh M3MEPEHHUS, CIIEIYs
NPEUVIOKEHHOMY — TUIaHy, (UKCHUpOBAaTh  PE3yNbTaThl  MOJTYYEHHOU
3aBUCUMOCTH B BHJE Tabmui u TrpaduKoB, JelaTh BBIBOABI IO

pe3yjibTaTaM UCCICAOBaHUA

MNpOBOAUTL KOCBCHHBIC U3MCPCHUSA (I)I/IBI/I‘-ICCKI/IX BCJIMYWH: IIJIAHUPOBATH




1.13

U3MEpeHusi, COOMpaTh  OSKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  CIEIys
IIPEJI0KEHHON MHCTPYKLUH, ¥ BBIYUCIIATH 3HAYCHUE BEJITMYHUHBI

CO6J'IIO,I[aTB IIpaBujia TCXHUKHU 0e30macHOCTH IIpu pa60Te C

71a00paTOpHBIM 000y I0BaHHEM

1.14

1.15

1.16

XapaKTepu30BaTh IMPHUHLUUIBl JCHCTBUS HM3YyYCHHBIX MNPUOOPOB U
TEXHHYECKHX YCTPOWCTB C OMOPOH HA MX ONMHMCAHMS, UCIIONIB3YSI 3HAHUS O
CBOWCTBaX ()M3MYECKHX SBJICHUH ©  HeoOXoauMble (hU3HYECKHE

3aKOHOMEPHOCTH

pacrno3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpbl M0 CXEMaM U CXEMaTHUYHbIM PHUCYHKAaM, COCTaBJISTh CXEMbI
IEKTPUYECKUX LENEeH C  IOCIENOBATEIbHBIM M  NapaUIeIbHBIM
COEJMHEHUEM JIEMEHTOB, pa3jinyasl yCIOBHBIE 0003HAUYEHUS JJIEMEHTOB
IEKTPUYECKUX Lienen

IPUBOJIUTH  OpUMEpPhl  (HaxXoauTh HMHQPOPMALUMIO O  IpUMEpax)
IPAaKTUYECKOI'0 MCIOIb30BaHUSA (U3UYECKUX 3HAHUHM B IOBCEIHEBHOU
KHU3HH JUIs o0ecriedeHrs 6€30MacHOCTH MpU OOpalleHnH ¢ MpUdopamMu 1
TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHUS 3JI0POBbS M COOJIIOJCHMS

HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpY’Karollel cpeze

1.17

1.18

OCYIICCTBIISATh MOUCK HH(pOpMamuu (PU3NISCKOTO COICPKAHUS B CETU
NHTepHeT, Ha OCHOBE HMEIOIIUXCA 3HAaHUM W MNYyTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BBIACTATH HHGOPMAINIO, KOTOpast

ABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOXET OBITh HCHOCTOBepHOﬁ

MCIONIb30BaTh MIPU BHITIOJHEHUH YY€OHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
TuTepaTypy (PU3NUECKOro COACp)KaHUsA, CIPaBOYHBIE MaTEPHAIbI,
pecypcebl cetn IHTepHET; BIaAeTh NpUuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC W KPATKHE YCTHBIC COOOIICHUS,
0000mass wHPOPMAIIMI0O W3 HECKOJbKUX WMCTOYHUKOB (PHU3UUIECKOTO
COJICpP)KAaHUS, B TOM YHCIE MyOJUYHO TMPEJACTABIATh PE3YJIBTATHI
MPOEKTHON WJIM MCCIEA0BATEIbCKON ACSITENbHOCTH, MIPH 3TOM TPaMOTHO
UCIIONIb30BaTh M3yUEHHBIH TOHATUHHBIM ammapaT Kypca (QHU3HKH,
COTMPOBOXKIATH BBICTYILJICHUE MPE3CHTAIIUEH

NpPU BHINIOTHEHUH YYE€OHBIX IMPOEKTOB W HCCIEAOBAaHUN (PUINIECKUX

MIPOLIECCOB PACIPENENATh OO0S3aHHOCTH B TIpYyMIE B COOTBETCTBUU C

INOCTAaBJICHHBIMU 3aJadaMiu, CIICAUTH 34 BBIITOJIHCHHEM IIJIaHA JeiCcTBUI U




9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

1.1

KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIAJ B
JIEATENBHOCTD IPYIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aMMO/ICHICTBHE, IPOSBIISS TOTOBHOCTD pa3pemaTb KOH(PIUKTHI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pa3jinvaTh SABJICHUA 110 OIMMCAHUIO UX XapPAKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIUX NAHHOC (1)I/ISI/I‘ICCK06 SIBJICHHUC

pacrio3HaBaTb HIpPOSIBIEHUWE W3YYEHHBIX (PU3MUYECKUX SBIECHUH B
OKpYXarolleM MUpE, B TOM 4uciie (U3HUECKUe SBIECHUS B IPUPOJE, IIpU
TOM TMEPEeBOAMTh TNPAKTUUECKYIO0 3aJayy B YyueOHYyI0, BBIIEIATH

CylIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUIN

1.4

1.5

1.6

OIHCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (PU3NYECKUE SIBIICHUS, UCTIONB3YS
¢du3nyeckue BEIUYMHBL, TPU ONMCAHUU IPABUIBHO TPAKTOBATh
(¢u3NYECKUl CMBICT HCIOJb3YyEMbIX BEJIMYMH, 0003HAYEHUS] U €IUHUIIbI
bu3nuecKux BEIMYUH, HAXOOUTh (OPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
(Gu3NYEeCKyl0 BEIMYMHY C JPYTMMH BEJIMYHMHAMHU, CTPOUTH TIpapuKu

HN3YYCHHBIX 3aBHCUMOCTEM (I)I/I3I/ILIGCKI/IX BCJIIMYMH

XapaKTEepU3oBaTb CBOMCTBaA TCII, (I)I/ISI/ILIGCKI/IC SABJICHUA W NPOLECCHI,
HCIIOJIB3YysA  HU3YYCHHBLIC 3aKOHbLI, IIpU OTOM JaBaTb  CJIOBCCHYIO

(I)OpMy.]'II/IPOBKy 3dKOHa U 3allUChIBATH €0 MATEMATUYCCKOC BBIPAKCHHNC

OOBACHATh (U3NYECKUE MPOIIECCHl M CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyalul NPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OObsICHEHME u3 2 — 3
JIOTMYECKUX IIaroB C MOMOINBIO 2 — 3 M3Y4YEeHHBIX CBOMCTBAa (PM3NUECKUX

SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ajauyd (omuparomuecs Ha cuctemy uz 2 — 3
YpaBHEHMI), UCTIOJb3Ys 3aKOHBI U (OPMYIIbI, CBA3bIBaIOIINE (pru3nyecKue
BEJIMYMHBI: HAa OCHOBE aHajlKM3a YCIOBUS 3a/ladll 3allMChIBaTh KpaTKOe
yCIIOBHE, BBISBIISATH HEAOCTAIONINE WM M30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHHUs, TPOBOAUThH PACUEThI U

OLCHUBATL PCAJIMCTUYHOCTL TIOJYUYCHHOTO 3HAYCHHA (1)I/I3I/I‘-IeCI(OI‘/’I




BCJIMYHHBI

1.8

pacnosHaBaTh IpPOOJEMBbI, KOTOPbIE MOXXHO PELINTh IPU TTOMOIIU
(Gu3MYeCKUX METOJIOB, MWCIOJIB3Ysl OINUCAHUE HCCIEAO0BaHUS, BBIICIAThH
IIPOBEPSEMOE  MPEAINOJIOKEHHE, OLEHMBATh IMPABWIBHOCTh  IOPSAIKA
IPOBEJECHUS]  MCCIIENOBAaHUs,  J€JaTh  BBIBOJbI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHHIA U OTIHITOB

1.9

1.10

IOPOBOJIUTH ONBITBI 1O HAOMIOACHHIO (PU3MYECKHX SBICHUN WK
(U3MYECKUX CBOWCTB TEJN: CAMOCTOSATENBHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa OOOpYJIOBaHUS, OMUCHIBATH XOJI OMNBITA U €ro

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOJIBI

MPOBOJIUTH MPH HEOOXOIMMOCTH CEPHIO MPSAMBIX M3MEPCHUM, ONpPeaeIisis
CpeHEee 3HAueHUE U3MepsieMOl BelIMYuHbl ((OKYCHOE pacCTOsHUE
cobmparomieid JMH3bI), OOOCHOBBIBaTH BHIOOpP cHoco0a HU3MEpPCHHs

(m3mMepuTeIpHOro Iprdopa)

1.11

1.12

1.13

NpoOBOAUTL HCCICOAOBAHHC 3aBUCHUMOCTEH (1)I/ISI/I‘IGCKI/IX BCINYHNH C
HCIIOJIb30OBAHUEM  IPSAMBIX I/I3MepeHI/II\/JII IJIaHUPOBATb UCCJIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3yJIbTaThl
HOJIy‘-ICHHOfI 3aBUCHUMOCTH (1)I/ISI/I‘-I€CKI/IX BCIIMUYMH B BHJIAC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3UUYECKUX BEIUYMH: IUIAHUPOBAThH
U3MEepeHus, coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH
U3MEPEHHUs, CIeAys INPEIOKEHHON WHCTPYKLWH, BBIYUCIATH 3HAYCHHUE
BEJIMYMHBl U aHAIM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl € YYETOM

3aJlaHHOM MOrpeIIHOCTHU H3MepeHI/II>’I

CO6J'IIOI[E[TL IpaBHJIa TCXHUKHU 0e30IMacHOCTH npu pa60Te C

1ab0paTOPHBIM 000PYI0BaHUEM

1.14

1.15

pa3ianyaTh OCHOBHbIE NPHU3HAKU W3YUYEHHBIX (U3NYECKUX MOJIENEH:
MaTepHuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO0, TOUEUHBIH HCTOUHUK
CB€Ta, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTIO AApa

XapaKTepu30BaTh IMPUHLUUIBl JCHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX OMMCAHMS, UCIIOIb3Ys 3HAHUS O
CBOWCTBaX ()M3MYECKHX SBJIGHUH M  HeoOXonuMmble (U3NYECKHe

3aKOHOMEPHOCTHU

1.16

HCIOJIB30BATh CXCMbI U CXCMATHYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX




YCTPONCTB, M3MEPUTENIBHBIX NMPHOOPOB U TEXHOJIOTMYECKHX IPOLIECCOB
IpU PELICHUHM Y4YeOHO-NPAKTHUUECKUX 3a]ad, ONTHUYECKHUE CXEMbl s

MOCTPOCHHS N300pa’KEHHH B TUIOCKOM 3€pKaJie M cOOMPAIOIIEH JTHH3e

1.17

OPUBOANUTH  TpUMEphl  (HAXOAWUTh  HMH(POpPMAIMIO O  MPHUMEPAX)
HPaKTUYECKOr0 HCIHONB30BaHHs (PU3NUECKUX 3HAHHH B IOBCEIHEBHOM
KHU3HH Ui oOecriedeHns: 6€30MacHOCTH MpU OOpalleHnu ¢ MpudopamMu u
TEXHUYECKHUMHU YCTPOICTBAMH, COXPAaHEHHUS 3I0POBbS M COOJIIOACHHS

HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYIKaloLEel cpeze

1.18

1.19

OCYILECTBIISATh MOUCK HMH(MOpMAIMK (PU3HMUECKOTO COAEP)KAaHHUS B CETH
HuTepHeT, caMoCTOSATENbHO (OPMYIUPYS MOUCKOBBINA 3aIIPOC, HAXOIUTh
IYTU ONpEAETICHHUS JOCTOBEPHOCTH IMOJyUYeHHON MHpOpPMALUK Ha OCHOBE

HUMCIOIIIUXCA 3HAHHUH U JOITOJIHUTCJIBbHBIX NCTOYHHUKOB

UCIOJIb30BaTh IPU BHIMIOJHEHUH Y4€OHBIX 33aJaHUI Hay4YHO-TIOMYJISAPHYIO
TUTEpaTypy  (HU3MYECKOTO COACpXKaHWS, CIPAaBOYHBIE MaTepHAIbI,
pecypcbl cetu MHTepHET; BinaaeTh npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHbIC NMHUCBMEHHbBIE U YCTHBIE COOOILEHHMS Ha OCHOBE
uHPOpPMALIUK W3 HECKOJIBKHX HCTOYHHKOB (PU3UYECKOTO COJEPIKAHMS,
nyOJIMYHO MPEACTaBIATh PE3yJIbTaThl IPOSKTHOM MM UCCIIE0BATEIbCKON
JEeSATEIIbHOCTH, HpPU ATOM TIPaMOTHO  HCIOJIb30BATh  M3YyYEHHBIN
NOHATUIHBIN anmapaT W3yyaemoro paszaena (U3MKM M COIpPOBOXKIAThb
BBICTYIUICHME IIpe3eHTalMed ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpHH

CBCPCTHUKOB

IpPU BHINOTHEHUH YYE€OHBIX MPOEKTOB U HCCIEAOBAHUN (PUINYECKUX
MIPOLIECCOB PACHPENENATh OO0S3aHHOCTH B TIpPYyMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 33Ja4aMHU, CIEIUTh 3a BBHINOJIHEHUEM IJIaHA ACHUCTBUN U
KOPPEKTUPOBaTh €ro, aJaeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIaJ B
JIeATETbHOCTh TpyIIIBI, BBICTPAaUBaTh KOMMYHUKaTUBHOE

B3aMMOJICIICTBHE, IPOSABIISA TOTOBHOCTD pa3peliaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHPA

®uszuka — Hayka O [mpupoxae. SIBiIeHHs NPUPOABL
1.1 dusnueckue SIBJICHUS: MEXaHH4YeCcKue, TEIUIOBEIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

duznyeckue BeNUUUHBL V3MepeHne GuU3NUeCKuX BEIUYUH.
1.2 Ousnueckue  mpuOopel.  [lorpemHocTs  U3MEpEHUH.

MexnyHapoaHas CUCTEMA €IMHULL

EcrecTBeHHOHAy4HBI METOJ] TO3HAHH: HAOIIOJCHHE,
IIOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBMKEHUE THIIOTES,
SKCIIEPUMEHT [0  IPOBEPKE  TIHUIOTE3, OOBICHEHUE

Ha6moz[aeMoro SABJICHUA

1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIIEH

[IpakTuueckue padbOTHI:

W3mepenue pacCTOSHUN.

L5 W3mepenne 00bEMa JKUAKOCTH U TBEPAOTO TeTa.
' Omnpenenenne pasmMepoB MajbIX TEJ.

N3mepenune TemrepaTypbl IpH TOMOLIM  KHJIKOCTHOI'O

TEPMOMETPA U JATYUKA TEMIIEPATYPBI
INEPBOHAYAJIbHBLIE CBEJJEHN A O CTPOEHNU BEIIECTBA

-1 CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mephl.
OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

HBI/I)KCHI/IG HaCTull BCUICCTBA. CBs3b CKOPOCTH IABWIKCHUSA

2.2 4acTHLl C TeMieparypoid. bpoyHOBckoe  ABH)KEHHE,

muddy3ust

73 BzauMoneiicTBue yacTuUIl BEIIECTBA: MPUTKCHUC U
OTTAJIKUBAHHUC

AFpeFaTHBIe COCTOsIHHUA  BC€HIICCTBA: CTpOCHUEC Ta30B,

54 KUAKOCTeH M TBEPABIX  (KPUCTAUIMUECKHX)  Tell
B3aumocBs3p MexXJy CBONHCTBAMH BEIIECTB B Pa3HBIX

arperaTHbIX COCTOSIHUAX W HUX aATOMHO-MOJICKYJISIPHBIM




CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI

[IpakTuueckue padbOTHI:

Oumenka  amamerpa  aTtomMa  METOIOM  psimoB  (C
"6 ucrnolib3oBanueM ¢otorpaduii).

OmnbITh! 10 HAOIIOIEHUIO TEIIOBOTO PACLIMPEHHSI Fa30B.
OnbITEl IO OOHAPYKEHHUIO JIEHCTBHUS CHIJI MOJIEKYJSPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHndeckoe JABHKCHUC. PaBHOMepHOC U HCPAaBHOMEPHOC

3.1
JBUKECHUE
32 Ckopocte. CpenHsii CKOPOCTh IPU  HEPAaBHOMEPHOM
' NBUKEHUH. Pacyér myTH v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH uMHepuuu. B3aumopeiicTBue Ten
3.3 Kak MpUYMHA U3MEHEHUsI CKOPOCTH IBUKEHHUs Ted. Macca
KaK Mepa MHEPTHOCTH Tela
Y [InotHocTh BemiecTBa. CBS3b IUIOTHOCTU C KOJMYECTBOM
' MOJIEKYJ B €IMHUIEe 00BhEMA BEIECTBA
3.5 Cuila Kak XapakTepHUCTHKA B3aUMOJICUCTBUS Tell
3.6 Cuna ympyroctu u 3akoH ['yka. HM3mepeHne cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBneHne TAroTeHMs W cwia TskecTH. Cuina TSKECTH Ha
' npyrux mianerax. Bec tena. Hesecomocts
13 Cuna tpenus. Tpenue ckonabkeHUs U TpeHHue 1nokosi. Tpenue
' B IIPUPOJIE U TEXHUKE
3.9 CnoxeHue CwWi, HalpaBICHHBIX [0 OJHOW NPSMOM.
' PaBHOElcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
Omnpenenenne CKOPOCTH PaBHOMEPHOT'O JBMKEHUS (LIapuKa
B JKMJIKOCTH, MOJIETH 3JIEKTPUYECKOTO aBTOMOOWIS U Tak
3.10 nanee). OmpeneneHue CpeaHell CKOPOCTH CKOJBXKCHHS

Opycka WJIM IIapuKka IO  HAKJIOHHOM  IJIOCKOCTH.
Onpenenenne  MmIOTHOCTH  TBEpHOro  Tena.  OMBITHI,

JEMOHCTPUPYIOIIHE 3aBUCUMOCTH pacTsHKeHUs




(medbopmanuu) MpPyKUHBI OT MPUIOKEHHON CHIIBL. OTBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKEHUS

OT Beca TeJla M XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEH

@u3nuyecKkue SBICHUS B INPUPOAC: INPUMEPHI ABWKEHUS C

3.11 pPa3JIMYHBIMM CKOPOCTSIMH B KMBOHM M HEXHBOW MNpUPOJIE,
JIEVCTBUE CUIIBI TPEHUS B IIPUPOAE U TEXHUKE
3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, IOIIMITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

HNasnenne TBEpAOro Ttena. CrnocoObl yMEHbIICHHS U
YBEJIUYEHUS J1aBICHUS

JlaBieHnue rasa. 3aBUCHMOCTb JIaBJICHHS Ta3a OT 00BE&Ma,
TeMIIepaTyphl

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCIaMH, XHUIKOCTAMH H

razamu. 3axoH Ilackais. IITHeBMaTUUEeCKHE MAIIMHEL

4.4

3aBUCUMOCTh  JABJICHHSI  JKHJIKOCTH  OT  TJIyOHWHBI
I'unpocratuueckuit mapanokc. CooOmiaromuecs COCYIbL.

FnﬂpaBanecxne MEXaHU3MBbI

4.5

4.6

Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpudamHbBI
CYILIECTBOBaHMS BO3AYIIHOW oOomouku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJIEHUS OT

BBICOTBI HaZl YPOBHEM MODPS

W3mepenue armochepHoro namienus. [lpuGopsl  ams

U3MEPEHHS aTMOC(PEPHOTO JTaBIICHUS

4.7

I[eﬁCTBHC KHUAKOCTHU M rasa Ha HOI‘py}KéHHOC B HUX TCJIO.

BrlTankuBaromias (apxumeioBa) cuiia. 3akoH Apxumezna

4.8

[InaBanue ten. BozayxonnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tella B BOAE OT 00bEMaA
MOrPYKEHHOM B JKUAKOCTh dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOIEA  CHJIBI,  JICMCTBYIOIIEM  HA  TEJO,
MOrpy’KEHHOE B JKUAKOCTh. IIpoBepka He3aBHCUMOCTH
BBITAJIKUBAIOLLIEH CHJIBI, JENCTBYIOLIEN HA TEJIO B JKUIKOCTH,
OT Macchl Tena. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh

BBITAJIKHABAIOUIEH CUIIbI, IEMUCTBYIOIIEH Ha TEJIO B XKUIKOCTH,




0T 00BEMa TOTPYKEHHOW B JKUAKOCTH YacTH Tela U OT

IINIOTHOCTH JKHUAKOCTH. KOHCTp}’I/IPOBaHI/Ie apeoMCTpa HIIN

KOHCTPYUPOBaHUE JOJKH u OIpe/iesieHue eé
rpy30H01bEMHOCTH
410 duznyeckue SBICHUS B MPUPOE: BIUSIHHUE aTMOC(hHEepHOro
' JIaBJICHUS HA )KUBOI OpraHu3M, IIaBaHUE PHIO
TexHuueckue  ycTpoiicTBa:  COOOMIAIONIMECS  COCYBI,
A1l YCTPOMCTBO  BOJONPOBOJAA,  THJIPABIUYECKUH  TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT' U

5.1 Mexanundeckas padbora
5.2 MexaHnueckasi MOIIHOCTb
s3 [IpocTeie MexaHU3MBIL: pblYar, 0J0K, HAKJIOHHAS MJI0CKOCTb.
' IIpaBuiio paBHOBecus pblyara
54 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKy
«3on0T0€ MpaBwiIo» MexaHukH. KoaduiueHt nosesHoro
5.5 neiicTBus MexaHu3MoB. lIpocTble MexaHu3Mbl B OBITY U
TEXHHUKE
5.6 [loTeHuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnas wmexaHuyeckass OSHeprus. 3aKOH HW3MEHEHUS U
' COXPAHEHHUsI MEXaHUUYECKON SHEPTUU
[IpakTuyeckue paboOTHI:
Omnpenenenne pabOTHl CHIIBI TPEHHs] MPU PABHOMEPHOM
59 JBUKCHMM Tela 10 TOPU3OHTAJIBHOW  IOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHOBecHs pelyara. M3smepenue
KIIJ] HakoHHOM MocKkocTH. M3ydeHne 3akoHa coxpaHeHUs
MEXaHUYECKON YHEPTUN
5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIEC YEJIOBEKA
TexHuueckue  yCTpOMCTBAa:  pblyar, TOABWKHBIA U
5.11 HETOJBIKHBIA  OJIOKHM, HAKJIOHHAs IUIOCKOCTb, IPOCTHIE

MEXaHU3MBI B OBITY




8 KVIACC

Kon Kon
IIpoBepsiemble 3JIeMEHTHI COIeP:KAHUS
pasiena 3JIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJI0XKEHUS MOJIEKYJISIPHO-KMHETUYECKOH TeOprH
61 CTpoeHus BelecTBa. Macca U pa3mepsl MoJeKy. OIBITHI,
' IIO/ATBEP K TAOLIIE OCHOBHBIE 10JIOXKEHUS
MOJIEKYJISIPHOKHUHETUYECKON TEOPUU
62 Mogenu TBEPAOTO, XKUIKOTO M Tra3000pa3HOrO COCTOSHHMA
' BemiecTBa. Kpucrammyeckue u amopdHbie Tena
63 OOBbsicHEeHHE CBOWCTB Ia30B, XHUJIKOCTEH W TBEPABIX TEN Ha
' OCHOBE T0JIO’KEHU I MOJIEKYJIIPHOKUHETUUYECKOM Teopun
6.4 CmauuBaHuE M KallWUISIPHBIE SIBJICHUS
6.5 TennoBoe pacuiupeHue U cxaTue
66 Temnepatypa. CBsi3b  TeMIeparypbl CO  CKOPOCTBIO
' TEIUIOBOTO JIBU)KEHUS YaCTHULL
67 Buytpennsst sneprus. CrnocoObl HW3MEHEHHsS BHYTpPEHHEU
6 ' SHEPruu: TeIIonepeaaya U CoBepIeHNne paboThl
63 Bunel Termonepenaun: TEIUIONPOBOJHOCTb, KOHBEKIMS,
' U3JIy4eHue
6.9 KonnuecTBo TennoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
TenmooOMeH W TemIoOBOe paBHOBECHE.  YpaBHEHHE
6.10
TEIJIOBOTO OanaHca
611 [InaBneHne u oOTBepAEBaHHE KPUCTAJUIMUECKHUX BEIIECTB.
. VY nenpHas TEIIOTA MJIaBJICHUS
[TapooGpazoBanue u konneHcanus. Mcmapenue. Kunenwue.
6.12 VYnaenpHas  Temjgota  nmapooOpazoBaHMs.  3aBUCHUMOCTD
TeMIIepaTypbl KUIEHUs OT aTMOC(EPHOro 1aBIeHUS
6.13 BnaxnocTe Bo3ayxa
6.14 DHeprus ToIIMBa. Y 1eibHasl TeMI0Ta CrOPaHUs
6.15 [Tpuntuns! pabote! TemnoBbix apurateneit KIIJ[ Temmosoro




JaBUraressi. TerioBble JBUraTeld U 3alllMTa OKPYKaoUIEH

cpebl

6.16

3aKOH COXpaHEHMsI U IPEBPAIICHUS SHEPrUU B TEIUIOBBIX

mponeccax

6.17

[IpakTuueckue padbOTHI:

OnbITel IO OOHAPY)KEHUIO ACWCTBUS CHI MOJEKYJISIPHOTO
HPUTSKEHHUS.

OmnbITHl MO BBIPALIMBAHUIO KPUCTAIIOB IIOBAPEHHOM COJIM
WK caxapa.

OnbITHl MO HAOMIOJCHHUIO TEIJIOBOIO PACIIUPEHUs] Tra3os,
KHUJIKOCTEH U TBEPBIX TEI.

Omnpenenenue 1aBIeHNs BO3AyXa B OaJUIOHE MINPHILIA.
OnbITEl, JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  JIaBIICHHS
BO3/lyXa OT ero 00bEMa U HarpeBaHUs HIIN OXJIAXKICHHUS.
[IpoBepka rumoTe3sl JIMHEHMHOM 3aBUCUMOCTH  JUIMHBI
CTOJIOMKA JKUJIKOCTM B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPaTypHbI.

HaGmronenne w3MeHEHUs BHYTPEHHEH »JHEpruud Tela B
pe3yJbTare Teraonepeaayd U paboThl BHEIIHUX CHUIL.
HccnenoBanue sBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHUH
XOJIOZHOW U TOpsTYe BOJBI.

OmpeneneHre KONMMYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJAOM
IIPU TEMJIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM LIMITUHIPOM.
OmnpeneneHue yaenbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mponecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIILHOM BIAXKHOCTH BO3/LyXa.

OHpCI[CJ'ICHI/Ie y,HeHBHOﬁ TCIJIOTHI IIJIABJICHUA JIbJA.

6.18

6.19

@u3nyeckue SABICHHUS B  MNPUPOAE: TOBEPXHOCTHOE
HATSHDKEHUE M KaWJUISIPHBIE SIBJICHUS B IPUPOJAE, KPUCTAILIBI
B mpupoje, uznyuenue ConHua, 3aMep3aHue BOJOEMOB,

MOPCKHUEC 6pI/I3LI; o6pa3013aHHe POChHI, TYyMaHa, UHEA, CHETa.

TexHuyeckue  ycTpoOMCTBa: KallWUIsIpbl,  TpUMEPHI

HCIIOJIb30BaHHA  KPUCTAJJIOB, JKUJKOCTHBIN TCPMOMETD,




JATYUK TEMIEepPaTypbl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETPBI, TCUXPOMETP, MapoBas TypOMHA, ABUTaTENlb

BHYTPEHHETO CTOPaHHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsioB
B3aumopeiictBue  3apsokeHHbIX  Tell.  3akoH — Kysona
7.2 (3aBMCHMOCTDh CHJIBl B3aMMOJEHCTBUS 3apsDKEHHBIX TEI OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
Onektpuueckoe Tmose. Hampsk€HHOCTh  AJIEKTPUUECKOTO
7.3 noyst. [IpuHIun cynepno3unuy 3JIeKTPUYECKUX Moniei (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu  snexkTpuueckux  3apsaoB.  DJIEeMEHTApHBIN
7.4 anekTpuyeckuil 3apsa. Crpoenue atoma. IIpoBopHuMKM U
TUDIIEKTPUKU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
6 DNeKTPUYECKUA TOK. YcnoBus CYILIECTBOBaHUS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKA
e JIeicTBHS AIEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE,
' MarHuTHOE). DIEeKTPUUECKUN TOK B )KUJKOCTSIX U razax
- Onektpuueckass 1enb. Cuna  Toka.  DJIEKTpUUYECKOE
' HalpsHKeHHe
=9 ConpoTuBieHHE MNPOBOJHUKA. Y AEIBHOE COINPOTUBIICHHE
' BELIECTBA
7.10 3akoH Oma a1 y4acTka uenu
[TocnenoBarensHOE U napajuieaIbHOe COEIMHEHHE
7.11
MIPOBOJHUKOB
PabGoTa 1 MOIIIHOCTB AMEKTPUIECKOTO ToKa. 3akoH J[>koyis —
7.12
Jlenna
713 DneKTpuueckue Lend ¢ TMOTPEOUTENN AJIEKTPUUYECKOU
' sHepruu B ObITy. KopoTkoe 3amblkaHne
14 IlocTosiHHBIE MarHuTHL. B3aumoneicTBHE MOCTOSIHHBIX

MAarHuToB




MaruautHoe mose. MarauTHoe 1mosie 3eEMIU U €ro 3HauYeHHE

7.15
JUTSL )KM3HU Ha 3emiie
716 OnelT Opcrena. MarHuTHoe 1oJie 3JIEKTPUUECKOIO TOKa.
' [IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHMTHOIO TOJISI HA MPOBOJHHUK C TOKOM.
17 DNeKTpoABUTaTeNIb IOCTOSIHHOTO Toka. lcmonb3oBaHue
' 3JIEKTPOJIBUIaTENEe B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCIopTe
718 OnbiTel Dapajnes. SBieHUE 3IEKTPOMATHUTHON WHIYKIIUH.
. [IpaBuno Jlenna
Onexrporenepatop. CrnocoObl MOTYYEHHUS AIIEKTPUUYECKOM
7.19 SHEPIUH. DIIEeKTPOCTaHIIUU Ha BO300HOBJISIEMBIX
HMCTOYHUKAX YHEPTUU
[IpakTuueckue pabOTHI:
OnpIThl MO HAOMIOJIEHUIO AJIEKTPU3ALUU TEN UHIYKIHEH U
MIPU COMPUKOCHOBEHHH.
HccnenoBanue  neWCTBUS  JJEKTPUYECKOTO  MOJA  Ha
MIPOBOJIHUKU U JAUDJICKTPUKHU.
COopka wu mpoBepka pabOTHl DIEKTPUYECKOH  IIemu
MOCTOSTHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u peryanpoBaHue HAIPSKEHUSI.
70 HccnegoBanue 3aBUCUMOCTH CUJIBI TOKa, HAYLIETO 4epes

PE3UCTOp, OT CONMPOTHBIICHHS PE3UCTOpa M HANpPSDKEHUS Ha
pesucrope.

OmnbITHl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUYECKOTO
COIIPOTHBJIEHUS] TPOBOAHMKA OT €ro JUJIMHBI, IUIOIIAIH
MOTIEPEYHOT0 CEYCHHUS U MaTepuaa.

[IpoBepka  mpaBWiia  CJIOXKEHUS  HANpPsHDKEHUW — TIPU
MOCJIeIOBATEIbHOM  COEAMHEHUM  JIBYX  PEe3UCTOPOB.
[IpoBepka mpaBwia uis CHUJIBI TOKa NpU MapaIeIbHOM
COETMHEHUU PE3UCTOPOB. Onpenenenue paboThI

JNEKTPUYECKOTO  TOKA, HMAYINIEr0  4Yepe3  Pe3UcTop.




Onpenenenue MOULIHOCTH 3JIEKTPUYECKOTO TOKa,
BbIICIISIEMOM Ha pe3ucrope. lMccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, MAYLIETO Yepe3 JaMIIOUKy, OT HAINpSKEHUs Ha
neil. Omnpenenenue KIIJI wnarpesarens. WccnepoBanue
MarHUTHOTO  B3aUMOJICCTBUSL TMOCTOSIHHBIX ~MAarHUTOB.
N3yueHrne MarHUTHOTO IOJISI TOCTOSIHHBIX MAarHUTOB IPHU UX
o0beMHEHUH U pasfeneHud. VccnenoBanue aelcTBUA
AJEKTPUYECKOTO TOKAa Ha MAarHUTHYIO CTpeiky. OTMbITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJACHCTBUS
KaTyLIKX C TOKOM M MarHuTa OT CWJIbl TOKA W HAIPAaBIICHUS
TOKa B Karyumike. M3yueHue nelcTBUS MarHUTHOTO MOJIS Ha
MPOBOJHUK ¢ TOKOM. KoHCTpyHnpoBanue u uzydeHue padboThl
anektpoasurarens. Mamepenune KIIJI anmekTpoaBuratenbHON
yCTaHOBKHU.  OmNbITBI 1O  HCCIEAOBAHUIO  SIBJICHHS
3JEKTPOMAarHUTHOW WHIYKLWU: HCCIEAOBaHUE H3MEHEHUI

SHAYCHHA U HAITPABJIICHUSA MHAYKIIMOHHOT'O TOKa

dusznyeckue SBICHUS B IpUPOAC: JICKTPHUICCKHUC SABJICHUA B

aTMOC(bepe, QJICKTPHUUYCCTBO KHUBbLIX OPraHu3MOB, MArHUTHOC

721 noJyie 3eMiH, Ipei( MOJIOCOB, POJIb MATHUTHOTO TOJIS IS
YKU3HH Ha 3eMJie, TOJIIPHOE CUSTHUE

TexHudeckue yCTpOMCTBA:  DJIEKTPOCKOI,  aMIIepMeTp,

BOJIETMETP, PEOCTaT, CUETUYMK ODIIEKTPHUECKOW DHEPTHUH,

S 3JIEKTPOOCBETUTENILHBIE npudopBHl, HarpeBaTesbHbIe

' JIEKTPONIPUOOPHI (mpuMepsl), ANEKTPUYECKUE

MPEIOXPAaHUTENN,  JJCKTPOMArHUT,  DJIEKTPOJBHTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paznena
MEXAHUYECKHUE ABJIEHUA
8 Mexanuueckoe nBrxeHue. MarepuanbHas Touka. Cucrema

8.1

oTcUéTa




8.2

OTHOCUTENBHOCTh MEXAHUYECKOTO JABMIXXCHUA

8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBnomepHoe mnpsimonuHeitHoe nBuxkenue. CpemHsis u
8.4 MTHOBEHHAass CKOPOCTh Tejla TMpU  HEPaBHOMEPHOM
JBUKECHUHT
8.5 VYckopenue. PaBHOyCKOpEeHHOE MPSAMOJIUHEHHOE IBHKEHHE
8.6 CBob6oanoe nagenue. OneiTel ["amunes
PaBHOMepHOE [BIKeHUE 10 OKpykHocTH. Ilepuox wu
8.7 yactora oOpameHus. JluHeliHas u yryioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepspriii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHUuMN cynepno3uium cui
8.12 Cuia ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: CWiIa TPEHHsS] CKOJIBKEHUS, CUiIa TpPEHUs
' MOKOSI, TPYTHE BUJIbI TPEHUS
814 Cuna TsKecTd U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHe
' CBOOOJHOIO NaJACHUS
815 JBuxenue mnaHer Bokpyr Cosnua. IlepBas xocmuueckas
' ckopocTh. HeBecoMocTh 1 neperpysku
816 PaBHOBecue MarepuanbHON TOUkH. AOCOMIOTHO TBEpAOE
' TEJ0
817 PaBHoBecue TBEpmOro Tenma € 3aKPEIVIEHHOW  OCBIO
' BpaieHuss. MoMeHT cuiibl. LleHTp TskecTn
8.18 Nmnynec Tena. MIamenenue ummynbca. IMimynnbe cuiib
8.19 3aKOH COXpaHEHMsI UMITyJIbca
8.20 PeakTuBHOE ABMXKEHNE
8.21 Mexannyeckasi paboTa U MOILITHOCTh
999 Pabora cun TsKecTH, ynpyrocTtu, TpeHusi. CBsi3b SHEPTUU U
' paboThI
823 [loreHuuanbHast  3Heprus  Tena,  MOJHATOTO  HaJ

MMOBCPXHOCTBIO 3emin




8.24

IToTeHnmanbHas YHEPrUs CKATOU NPy KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWHETUYECKOW SHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckue pabOTHI:

Ornpezenienne cpeHeld CKOPOCTH CKOJIbKEHUsT OpycKa WiIu
JIBIDKCHHUS]  I[IApUKa O  HAKJIOHHOM  TJIOCKOCTH.
OrnpeziesieHHe YCKOPEHHsI Tela TPH  PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BpPEMEHU IIPHU
PaBHOYCKOPEHHOM JIBFDKEHUU 0€3 HAYaIbHOW CKOPOCTH.
[IpoBepka TUMOTE3bl: €CIM TPH  PABHOYCKOPEHHOM
JIBIKCHUHM 0€3 HAaYaJIbHOM CKOPOCTH ITyTH OTHOCSATCS Kak
pSA HEYETHBIX YHUCEN, TO COOTBETCTBYIOUINE MPOMEKYTKHU
BPEMEHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKEHHUS OT
CHJTBI HOPMAaJIbHOTO JIaBJICHUS. Ornpenenenue
kod(duimenta TpeHHs ~ CKoybkeHus.  OmnpenerncHue
KECTKOCTU NPy UHBL. OnpenerneHue padoThl CUIIbI TPEHUS
IIPpH PAaBHOMEPHOM JBIIKEHHUH Teja 1O TOPU30HTAIBLHOMN
noBepxHocTu. Omnpesenenne padoThl CUIbI YIIPYTOCTH TIPU
noabEME Trpy3a C HCIOJIb30BAHMEM HEMOJBUKHOTO U

IMOJABMKHOTO OJIOKOB

8.28

8.29

@u3nyecKue SBJICHUS B IPUPOAE: NPUIMBBI U OTJIMUBBI,
newkeHne 1aHeT CONHEYHOW CHUCTEMBI, PEaKTUBHOE

ABUIKCHUC JKUBBIX OPTaHU3MOB

Texunyeckue YCTpOﬁCTBaI CIInaoOMETD, JaTYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTHKU

> KoJIeOaHUI: TIepHO/], YacTOTa, aMILIUTY1a

92 MareMaTnyeckuii U IPY>KUHHBIA MasTHUKU. [IpeBpamienue
' SHEPTUH MpHU KoJIeOaTeTbHOM JIBUKEHUN

. 3aryxatomue KojieOaHus. BbIHyXIeHHBIE KoJeOaHMs.

Pe3onanc

9.4

Mexannueckue BOJHBI. CBOICTBA MEXAaHWUYECKHUX BOJIH.
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[IpononbHBIE M TONEpEYHbIE BOJHBL. J[TMHA BOJHBI U
CKOpOCTh €€ pacmpocTpaHeHUs. MexaHHuecKue BOJHBI B

TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa

9.6 Wudpa3Byk u yapTpa3zByk
[TpakTuyeckue pabOTHI:
OmnpeneneHne  4acTOTBl M Iepuojga  KOJIeOaHUi
MaTeMaTHYECKOT0 MasiTHUKA.
Omnpenenenne 9acTOTH U EPHOIa KOJICOaHUH MPY>KUHHOTO
MasTHHKA

97 HccnenoBanue  3aBHCMMOCTH  TIepHOJA  KOJICOAHMIA

' MOJBEMIEHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanne  3aBHCMMOCTH — TIepHOJA  KOJICOAHMIA
NpY)KMHHOTO MasTHHKa OT Maccel Tpy3a. llpoBepka
HE3aBHCUMOCTH Iepuoja KojaeOaHuil rpysa, MoJBeIICHHOTO
K HHTH, OT MacChl TIpy3a M JKECTKOCTH NPYKUHBL
H3mepenne yckopeHus: CBOOOTHOTO MaICHHS
@dusnueckue SBICHUS B MPHPOJE: BOCIPHITHE 3BYKOB

9.8 KMBOTHBIMH, 3€MJICTPSICEHHE, CEWCMHYECKHE  BOJIHBI,
IyHaMH, 9XO0

99 TexHudeckue  yCTpPOWCTBA:  9XOJOT,  HMCIOJIb30BaHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC IT0JIC. SJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBolicTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 DOnexkTpoMarHuTHas mpupoja cBera. CKOpPOCTh CBeTa.
' BosiHOBBIE CBOIICTBA CBETA
[TpakTrueckue paboThI:
10.4 H3ydyeHne CBONCTB AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO
MOOMIBHOTO TenedoHa
duznueckue SBICHUS B IPUPOJIC: OMOJIOTHIECKOE ICHCTBUE
10.5 BUJUMOTO,  yIbTPaQHONIETOBOTO W  PEHTI€HOBCKOTO

W3JTYyYECHHI
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Texnuueckue YCTpOWCTBA: HCIIOJIb30BAHUE

106 AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBGIE SBJIEHUA
11.1 JlydeBas monenb cBera. IcTouHnku cBeTa
11.2 [IpssMonnHEITHOE pacIpOCTpaHEHUE CBETA
113 Orpaxxenne cBeta. Ilnockoe 3epkano. 3aKOH OTpaKeHUS
' cBeTa
114 IIpenomnenue cBera. 3akoH IpenomiieHUs cBeta. [lomHoe
' BHYTpPEHHEE OTPAXKEHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
116 OnTtuueckas cuctema (oToammapara, MHKPOCKONa U
' TejecKorna
117 'maz kak onTuueckas CcUCTeMa. bIM30pykocTb U
' JaTbHO30PKOCTh
118 Paznoxenne Oemoro cBera B cnekTp. OmnbiTel HbroTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuyeckune paboOTHI:
HccnenoBanue 3aBUCHUMOCTH yIiia OTPaKEHUS CBETOBOTO
Jy4a OT yIJia MaJICHuUs.
W3ydyeHne xapakTepUCTHK H300paKeHUS TpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH YIJla MIPEIOMIIEHUSI CBETOBOTO
119 Jyda OT yIJia MaJIeHUusi Ha TPAaHUIIE «BO3IYX — CTEKIIO».
' [Tonyyenune wu300paxkeHUH C TOMOIIBIO coOHparoeit
JIUH3BL.
Omnpenenenne (HOKyCHOTO PacCCTOSHUS U ONTUYECKOU CHIIBI
coOMparoIel TUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OmnbITBI TIO  BOCHPUSTHIO I1[BETa TPEAMETOB TIPH HUX
HAOII0IEHUU Yepe3 IIBETOBbIE (PUITBTPHI
®duznueckue siBlieHUs B mpupoje: 3atmeHus ConHia u
11.10 JlyHbI, 11BETA TEJ, ONITUYECKUE SBIICHUS B aTMocdepe (IIBeT
HeOa, pedpakuus, pagyra, MUPax)
11.11 TexHuueckue ycTpoHCTBa: OYKH, IEpUCKol, (oToamnmapar,




OIITUYCCKUE CBETOBOAbI

12

KBAHTOBBGIE ABJIEHUA
121 OnbiTel  Pesepdopna u mnaHerapHas MoOJENb aTroMa.
' Mogaens aroma bopa
122 Hcnyckanue W IOIVIOIIEHUME CBEeTa aToMOM. KBaHTHI
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- u raMmma-u3IydeHus
124 Crpoenue aromuoro sapa. HykiioHHas mMoneiab aTOMHOIO
' sanapa. U3oTonsl
125 PannoaxktuBHble mnpeBpamenusd. Ilepuox mnomypacnana
' ATOMHBIX S1EP
126 SnepHple peaknuu. 3aKOHBI COXPAaHEHUS 3apsioBOrO MU
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cuHTe3a u geneHus snaep. VcTouHuku sHepruu
' CoJHIa ¥ 3B€37
12.9 SnepHas JHEPTETHKA. [eiicTBue panroaKTUBHBIX
' M3JIy4YEHUH Ha )KUBBIE OPraHU3MBbI
[TpakTryeckue paboTHI:
Habmioienne  CrlomIHBIX M JMHEHUYaThIX  CIIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YacTULBI T10
TOPMO3HOMY IyTH (110 poTOrpadusm).
W3mepenne paaroakTUBHOTO (poHa
@usznueckue  SBICHUS B IPUPOAE:  €CTECTBEHHBIN
1211 palMOaKTUBHBIA (POH, KOCMUYECKHE JIyUd, PaJUOAKTUBHOE
' U3ITy4yeHue MIPUPOJIHBIX MUHEPAJIOB, neiicTBue
paZMoOaKTUBHBIX U3IyUYEHUH Ha OpraHu3M 4eJI0BeKa
1212 TexHnuyeckue ycTpoicTBa: CIEKTPOCKOI, HHANBUAYIbHBIN

JI0O3UMETp, KamMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TPeOOBAHUSA K MPeEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0
o01ero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonnmanue ponu GpU3MKK B HAyYHOW KapTHHE MHpPA; CPOPMHUPOBAHHOCTH
0a30BbIX TPEICTABICHUNH O 3aKOHOMEPHOH CBS3M M TO3HABAEMOCTHU
SBIICHUA  TNPHUPOABI, O  POJM  OKCIEpUMEHTa B  (HU3UKE, O
cuctemMooOpasytonie poaud (QU3MKU B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA U TEXHOJIOTUH, 00 IBOJIONMH (U3NIECCKUX 3HAHWHA M MX POJH B
LEJIOCTHOM €CTECTBEHHOHAYYHON KapTHMHE MHpPA, O BKJIAJE POCCHICKUX U
3apyOe)KHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB

OKPYKarouIero M1upa, pasBuTueC TCXHUKU U TEXHOJIOT UM

3HaHus 0 BUAAX MaTepuM (BELIECTBO U I0JIE), O JBMKEHHUU Kak crocobe
CYILLIECTBOBaHUSI MaTepuH, OO0 aTOMHO-MOJIEKYJSIPHOM TEOpUU CTPOEHUS
BEIIECTBA, O (PM3UYECKOM CYLIHOCTH SIBICHHM NMPHUPOJbI (MEXaHUUYECKHUX,
TEIUIOBbIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE PA3INYaTh SIBICHUS
[0 ONHUCAHHI0O MX XapaKTepHbIX CBOHCTB W HA OCHOBE OIIBITOB,
JEeMOHCTPHUPYIOIINX TaHHOE (U3NYECKOE SBICHHE; YMEHHE PACIO3HABATH
NPOSIBIIEHUE M3YUYEHHBIX (DU3UYECKHX SBICHUH B OKPYKAIOIIEM MHDE,

BBIJIETISIS MX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKU)

BJ'IaIleHI/Ie OCHOBaMH ITOHATHUIHOI'O amnrmapara ¥ CHUMBOJJIMYCCKOI'0 SA3bIKa
(1)I/I3I/II(I/I U HUCIIOJIB30BAHUC HX Ui PCHICHUA y‘-Ie6HLIX 3aaa4; YMCHHUC
XapaKTCPU30BaATh CBOICTBa TCI, (1)1/131/1%01(1/16 SABJICHUA W HPOLCCCHI,

HCIIOJIb3YyA q)yH,[[aMeHTaJ'IBHBIC " OMIIMPUICCKHUEC 3aKOHBI

YMeHne omuchIBaTh HU3YYCHHBIC CBOMCTBA TEII W (1)I/I3I/I‘ICCKI/IC SIBJICHUA,

HCIIOJIb3YyA (1)I/I3I/I‘IGCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMU METOZOB HAyYHOTO MO3HAHUS C YYETOM COOIIOICHUS
mpaBui 6€30macHOro Tpyaa: HabmoieHne PU3NUECKUX SIBIICHUM:

YMEHHE CaMOCTOSITEIbHO COOHMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY U3
JTAaHHOTO Habopa 000PYyIOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ] OIBITA U
3aMUCHIBATh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

MMPOBCACHUEC IPSAMBIX W KOCBCHHBLIX H3MepeHHﬁ (bl/ISI/IquKI/IX BCIIMYNH:

YMCHUC IJIaHUPOBATH HU3MCPCHHA, CaMOCTOATCIIbHO CO6I/Ip aTb




HKCIEPUMEHTAIbHYIO0 YCTAHOBKY I10 WHCTPYKILIMHU, BBIYUCIISATH 3HAYCHUE
BEJIMYMHBI ¥ aHATM3UPOBATH MOJTYYEHHBIE PE3yJIBTAThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHUH;

IPOBEJICHUE HECJI0KHBIX 9KCTIEPUMEHTAIBHBIX UCCIIEJOBAHMIA;
CaMOCTOSITENIbHO COOMpaTh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY U IPOBOAMUTH
UCCJIEJOBAaHUE 110 MHCTPYKLUH, NPEJICTABIATH IOJyYeHHBIE 3aBUCUMOCTH
¢u3nueckux BeNIWYMH B BUAe TaOmui ©  rpaduKoOB, yUUTHIBATH

IOrpC€IIHOCTHU, ACJIaTh BBIBOAKRI IO PE3YyJIbTaTaM HUCCICAOBAaHUA

[TonnmaHue XapakTepHBIX CBOMCTB (PU3MUECKHX MOelied (MaTephaibHas
TOYKa, a0CONIOTHO TBEPJOE TEJI0, MOJIETU CTPOCHUS Ta30B, KUIKOCTEU U
TBEPABIX Tell, IJIaHeTapHas MOJENb aroMma, HyKJIOHHAas MOJEIb aTOMHOIO

Apa) U yMEHUE IPUMEHATH UX JJIs1 00bsACHEHHUS (PU3NIECKHUX TPOLIECCOB

YMmenne o0bACHATh (PU3MUECKUE TPOIIECCHl U CBOICTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyalHHd IPaKTUKO-OPUECHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABJIATh IPUYMHHO-CICICTBEHHBIE CBSI3M U CTPOMTH
OOBSICHEHHE C OINOpOM Ha H3ydyeHHbIE CBOMCTBAa (DU3MYECKHX SIBICHMH,

(1)I/ISI/III€CKI/IG 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

Ymenue pemarb pacuéTHble 3a1a4n (Ha 0aze 2 — 3 ypaBHEHUIl), HCHIOIB3YS
3aKOHBI U (POPMYJIbI, CBSA3bIBAIOIIME (PU3NUECKUE BEITUYMHBI, B YACTHOCTH,
3aMUChIBaTh KPaTKOE YCJIOBUE 3aJlauM, BBIABIATH HEAOCTAIOUIME JIaHHBIE,
BBIOMpPATh 3aKOHBI M (QOpPMyJbl, HEOOXOAMMble s €€ pelleHus,
MCIIOJIb30BaTh CIIPABOYHbIE JaHHbIE, MMPOBOJUTH Pacué€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJIyY€HHOTO 3HA4YeHUs! (PU3NYECKOM BETMYMHBI; YMEHUE
ONpEeAeNsATh Pa3MEpHOCTh (U3NYECKON BEIMYMHBI, MOJYyYEHHOW mHpu

peUICHUHA 3a1a9A
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YMeHne XxapakTepu30BaTh MPUHIMIIBI JEHCTBHSI TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcie OBITOBBIX NPHOOPOB, W HPOMBIIIICHHBIX TEXHOJOTHUECKUX
IIPOLIECCOB MO UX ONMHCAHUIO, UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX

SIBIICHUI U HeO6XO,[[I/IMLIe q)HBI/I‘{CCKI/IC 3aKOHOMEPHOCTHU

YMeHue UCIonb30BaTh 3HAHUA O (PU3MYECKHX SBICHHUAX B MOBCEIHEBHON
KU3HU Uil oOecniedyeHuss 0e30MacHOCTH TMpU OOpalleHuu ¢ ObITOBBIMU
npubopaMu M TEXHHUUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 3I0pPOBbS U
COOJIIOJIEHHsI HOPM SKOJIOTMYECKOTO TOBEACHUS B OKpPYXKAIOLIEH cpene;
NOHMMaHHE HEOOXOIMMOCTH TPUMEHEHHUS JOCTIKEHUH (QHU3UKH U

TEXHOJIOTHI AJIg palifMOHAJIBHOI'O IPHUPOAO0IIOJIb30BaAHUA
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OnblIT moucKa, TMpeoOpa3oBaHMs W  NPEACTABICHUS HHPOPMALUU
bu3nyecKoro  coiepaHus C  HCIOJIb30BaHHEM  HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIMHM; yMEHHME OLEHUBAaTh JIOCTOBEPHOCTh
MOJly4eHHOW MH(OpMalMM Ha OCHOBE HUMEIONIMXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX HWCTOYHUKOB; YMEHHUE MCIIOJIb30BaTh IPU BBINOJIHEHUU
y4eOHBIX 33JJaHUN  HAYYHO-MOMYJISIPHYIO  JIUTEpaTypy (U3NYECKOTro
CoJIepKaHusl, CIPaBOYHbIE MaTEpUabl, pecypchbl ceTh MHTepHeT; BianeHue
0a30BbIMU HaBBIKAMH IpeoOpa3oBaHus MHGOPMAIMU U3 OJHOW 3HAKOBOM
CUCTEMBl B JIpYIylH0; YMEHME CO3/1aBaTh COOCTBEHHBIE IHMCBbMEHHBIE U

YCTHBIC COO6H.[€HI/I$I Ha OCHOBC I/IH(l)OpMaI_II/II/I 13 HECKOJIbKHUX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1  MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe — ABW)KeHHMe.  MatepuanbHas — Touka.  CucremMa  OoTcuéra.
" OTHOCHTEIBHOCTb JBHKCHUS
1o PaBHOMEepHOE M HepaBHOMepHOe nBwkeHue. Cpennsas ckopocTb. Dopmyna Ui
" BBIYMCIICHHUS CPEHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NpPSAMOJIMHEHHOE IBUKCHHME. 3aBHCHUMOCTb KOOPAMHATBHI Tela OT
BPEMEHHU B CIy4ac paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
1.3 () =x,+vt
I'paduky 3aBUCHMOCTH OT BpPEMEHH JJs MPOEKLUUH CKOPOCTH, IPOEKLUU
NepeMELICHMs], TyTH, KOOPJAUHATHI IPY PABHOMEPHOM IPSIMOJIMHENHOM JABH)KEHUN
3aBUCHUMOCTb KOOpPAMHATBI Te€la OT BPEMEHUM B Cllydae PpPaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
S =vy #i+ay = ;
2
@opmysbl A1 NPOSKUUU IEPEMELIEHUS, IPOEKIHH CKOPOCTH U IPOEKIHH
YCKOpPEHUs IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
I'paduixy 3aBUCUMOCTH OT BPEMEHU JJISl POEKIIMU YCKOPEHUS, POEKIIUU CKOPOCTH,
MNPOEKIUK TEepEeMENICHUs], KOOPAUHATHI MPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKECHUU
CBobonHoe maneHue. POpMyIbl, ONMUCHIBAIOIIME CBOOOJHOE MAJeHHE Tela II0
Ls BEpPTUKAIU (JIBUXKEHHE Tejla BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3€MJIN).
" T'paduKH 3aBECHMOCTH OT BPEMEHH JUIS IPOCKIMH YCKOPEHHS, IPOSKIIMH CKOPOCTH
¥ KOOPAMHATHI IPH CBOOOIHOM IaJIEHUH Tejla 110 BEpPTUKAIIN
L6 CxopocTh paBHOMEPHOTO JBMKEHHUS TeJa 10 OKpykHOCTH. Harnpasienue ckopocTi.

<DopMyJ1a AJId  BBIYUCICHUA CKOPOCTU HYEPC3 pPaluyC OKPYXKHOCTU U TIICPpHUON




oOparteHus:

iMR
T

L=

LlenTpocTpeMuTenbHOe  yckopeHue.  HampaBineHue — HEHTPOCTPEMHUTENHHOTO

yckopeHusi. @opmyiia i1l BBIYUCICHHS YCKOPEHUS:

®dopmyiia, cBsI3bIBaIOLIasl IEPUOJI U YaCTOTY OOpallleHUS:

v = 1
T
Macca. IInotrocTs BemectBa. @opmyiia A1 BBIYUCICHUS IITIOTHOCTH:
1.7 om
V
1.8 | Cwuia — BekTopHas ¢usndeckas BenuuuHa. ClI0)KeHHEe CUIT
1.9 SBnenme unepuuu. [lepsblil 3akon HeroToHa
Bropoii 3akon HetoToHa:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOpA YCKOPEHHUSI TeJla U BEKTOpa CUJIbI, ACHCTBYIOLIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 ~ _
Fy w=-Fiy
Tpenue mokosi U TpeHue ckoJibkeHus. Dopmyna 71 BBIYUCICHUS MOMIYJIS CHUJIIBI
1.12 TPEHUS CKOJIbKEHUSL:
F_=u-N
=K
Hedopmarust Tena. Ympyrue u Heynpyrue aedopManuu. 3aKkoH yHOpyroi
1.13 Aedopmanuu (3akoH I'yka):
F=k-Al
BcemupHoe TroTenune. 3aKk0H BCEMUPHOTO TATOTEHHUS:
My -1,
F=G.-—L1_2
1.14 R

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®opmynia sl BBIYUCICHUSI CUJIBI TSKeCTH BOIM3M noBepxHocTH 3emnu: F = mg.

JBuxenue ninaner Bokpyr Connua. IlepBas kocmudeckast ckopocts. HeBecomocTs n




HepErpy3Ku

Nmrynbe Tena — BeKTopHast GuU3MUYECcKas BETHUHHA.
1.15 pP=mi

Nmnynsc cucremsl ten. M3menenue umnynbca. MMmyibsce cumsl

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIS 3aMKHYTOﬁ CHUCTEMBI TCII.
1.16 p=1mU, +im, U, =const
PeakTuBHOE JBHKCHHC

Mexanunyeckast pabora. @opmyna Jj1sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=F5cosct

117 Mexanndeckass MOIITHOCTD:

=24
I

Kunernueckas u MMOTCHIHAJIbHAs SHCPIrus. CDOpMYJ'Ia JJIA BBIYUCIICHUA

KUHETHYCCKOU OHCPIuu:

J'HDE
E =——
2
1.18 . .
Teopema o kuHeTHUeCKOU dHeprun. Gopmyiia I BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tella, OJHATOrO

Hajg 3eMIéi:

E,= mgh

Mexannyeckas JHEpIus:

E=E;+E,

1.1 .
9 3akoH COXPAHCHUS MEXAaHUYCCKOU SHECPI'UH. CDOpMYJ'Ia AJI1 3aKOHA COXPaHCHU A

MEXaHUYECKON YHEPTUU B OTCYTCTBHE CWII TpeHus: E = const.
[TpeBparieHre MEXaHUYECKON SHEPTUH ITPU HAJIMUNU CHIIBI TPEHUS.
ITpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. MomenT cunsl: M - FL

Ycaopue PaBHOBECHS pblyara:

1.20 M +M +..=0

[MoxBwxHbIN 1 HenoABWKHBIH Ooku. KIT/ mpocThix MexaHU3MOB,

n= Anonesnan

14'3&1‘1:&‘15!




JlaBiieHue TBEpIOTO TENA.

(DOpMy.]'Ia JJIA BBIYHMCIICHHSA JaBJICHUA TBépI[Ol"O TCIa:

F
pP= G
1.21 | aBnenue raza. ATMocepHOE aBICHHE.
['unpocraTyeckoe AaBieHUuE BHYTPH JKUIKOCTH.
®opmyria 1151 BBIYUCICHUS TABJICHUS BHYTPU KUIKOCTH:
P=P+Dy,
1.22 3akon [Tackans. 'mapaBnuueckuit mpecc
3akon Apxumena. Dopmyna g ONpeACNCHUS — BBITAJIKUBAIONIEH  CHUIBL,
JIEUCTBYIOIIEH Ha TEJ0, MOTPYKEHHOE B KUJIKOCTh MJIH Ta3:
1.23
Fap =PEV
VYcnoue iaBanus tena. [InaBanue cy0B U BO3AyXOIJIaBaHUE
Mexannueckue koieOaHus. AMIUTHTYAQ, IEPUOJ] U YacToTa Kojebanuii. opmyia,
| 54 CBA3HIBAIOLLLAL HACTOTY 1 NEPUON KosieOaHui:
ve L
T
125 Marematuueckuidi ¥ TPY>KUHHBIA MasTHUKU. [IpeBpaieHue SHEpruu mnpu
' K01e0aTeIbHOM ABUKEHUHA
1.26 = 3aryxaromue koneOaHus. BeiHyk1eHHbIe Konebanus. PezonaHc
Mexannyeckue BOJIHBL. [IpomonbHBIE W TIONEpEeYHbIE BOJHBL J[JTMHA BOJHBI U
1.27 CKOPOCTb pacIpOCTPAHEHUS BOJIHBI:
h=u-T
198 3ByK. [')poMKkocTh M BhIcOTa 3ByKa. OTpakeHHEe 3ByKOBOW BOJIHBI HAa TPAHUIIE JIBYX
' cpen. H}pa3Byk U yIbTpa3ByK
Ipaxmuuyeckue pabomul
H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUJIbI; KECTKOCTH
NPYXUHBL, KOX(PGUIIMEHTa TPEHHS CKOIBXKEHUS, pabOThl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEH CKOPOCTH [IBIDKCHHsS OpycKa MO HAKJIOHHOW IIJIOCKOCTH;
1.29 | yckopenus Opycka MpH JABMKEHUU MO HAKIOHHOW IMJIOCKOCTH; YacTOTHI U MEpHoJa

Koje0aHUM MaTeMaTHYeCKOro MasTHHKA; YacTOThl M Tepuojaa KojebaHuii
NpPY>KUHHOTO MasiTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha pblyar; paboThl CHIIbI
YOPYTOCTH MpPH MOABEME Ipy3a C MOMOUIbIO HETOABMKHOIO OJ0Ka; paboThl CHUJIIBI

YIPYTOCTH NPH NMOABEME Ipy3a ¢ TOMOIIBIO MOBIKHOTO OJIOKA.




HccnenoBanue 3aBUCMMOCTH apXHUMEIOBOW CHIIBI OT 00bEMa MOTpyKEHHOM YacTu
TeNa U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MacChl
T€Ia; CWIbl TPEHMS CKOJIBKEHMS OT CHJIBI HOPMAJIBHOIO JAaBJICHUS U OT poJa
IIOBEPXHOCTH; CHJIBl YNPYTOCTH, BO3HMKAIOUIEM B NPYXKHHE, OT CTCICHH
negopManuu MPY>KUHBI; YCKOpeHHs Opycka OT YIJla HAaKJIOHAa HampaBIIsIOIICH;
nepuojia (4acToThl) KoleOaHMH HUTSHOIO MAasATHUKA OT JAJUHBI HUTH; Iepuoja
KOJICOAHUH TPYKMHHOTO MAasTHUKAa OT MAacChl Tpy3a M JKECTKOCTU MPYKHUHBI,
UCCJIEIOBaHME HE3aBUCUMOCTH NE€pHOAa KojeOaHU HUTSIHOIO MasTHUKA OT MaccChbl

rpy3a. IIpoBepka ycia0BHsI paBHOBECHS pbluara

Dusuueckue sA61eHUs 8 NpUpoOe: IPUMEPHI IBUKEHUS C Pa3IMUYHbIMU CKOPOCTSIMU B
JKUBOM M HEXUBOM NpUpOJE, NEHUCTBUE CWIIBI TPEHUS B MPUPOAEC U TEXHHKE,

INPpUJIWBBI W OTJHMBBI, ABHWXXCHUC IIJIAHCT ConHeuHOI CUCTCMbI, PCAKTHBHOC

130 JBUKEHHE JKUBBIX OPTaHU3MOB, PhlYard B Telle YelIOBEKa, BIUSHUE aTMOC(epHOro
JIABJICHUS] HA XKMBOH OpraHW3M, IUIAaBaHUE PBIO, BOCTIPHUATHE 3BYKOB JKMBOTHBIMHU,
3eMIIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMHU, 9XO0
Texnuueckue ycmpoticmea: CHUAOMETP, HaTYUKU IIOJIOXKEHUS, PACCTOSIHUS U
YCKOpEHUs, JMHAMOMETp, [MOJAIUMIHUKY, paKeThl, pbluar, MOJIBUXHBIA U

131 HEMOJIBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTBIE MEXaHHU3MbI B OBITY,

' coO0IaroIMecss COCYIbl, YCTPOHCTBO BOJAOIPOBOAA, THUIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKONW TEOPUU CTPOEHUS BELIECTBA.

2.1 Mopenn TBEPAOro, JKUAKOIO M  ra3oo0pa3HOrO0  COCTOSIHMI  BelEecCTBa.
Kpucrannuueckue 1 amopgHbIe Tena

55 JIBmxeHne yactul BeniecTBa. CBs3b CKOPOCTH JIBUKEHUS YaCTHUL] C TEMIIEPATYPOH.

" BpoyHOBCKOE ABIDKeHHE, U Qy3Hs

2.3 | CmauuBaHUE U KaIWUISPHbIE SIBICHUS

2.4  TemnnoBoe pacIIUpEHHUE U CXKATHE

2.5 TemioBoe paBHOBECHE

Y BuyTpennsis sHeprus. PaGora u Teruonepenada Kak CIOCOObI M3MEHEHUS

' BHYTPEHHEHN YHEPTrUU

2.7 Bwupael Temonepeaadr: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYEHHE

2.8 HarpeBanue u oxnaxjaeHue teia. KoanyecTBo TemIOTH. Y AeinbHas TEII0EMKOCTD:




O=am(t,—1)

3aKoH COXpaHCHUA OHEPrun B TCIUIOBBIX IIPOLECCax. YpaBHeHHe TCIIJIOBOI'O

7.9  Oamanca:
O +0, +..=0
HcnapeHne u KoHaeHcauus. VI3MeHEHHME BHYTPEHHEH DJHEPrud B IIPOLECCE
2.10 wucnapenus u  KoHueHcanuuu. Kumenuwe kuzakoctu. YaenbHas — TeIuioTa
napooOpa3zoBanusi: L = Q/m
2.11 BnaxHocTbh BO3ayXa
ITnaBieHne n kpucramumsanus. MsmMmeHeHre BHyTpEHHEN SHEPIUH NIPU IIJIABJICHUN U
KpUCTAJIIIM3aluu. Y IebHAasl TEII0Ta TUIaBJIECHUS:
2.12 0
= m
513 BHyTpeHHsA 3HEprus CropaHus TOIUIMBA. Y A€NbHAS TEIUIOTA CrOPAaHUs TOILIUBA: ¢
= O/m
2.14  Ilpunnumsl padotsl TeruioBsix asurareneit. KI1/] rermoBoro qeuraresns
Ipakxmuueckue pabomul
W3mepeHue yJIenbHOM TEIUIOEMKOCTH METAUIMYECKOr0 ILWIMHAPA; KOJUYECTBA
TETUIOTHI, TIOJTYYEHHOTO BOJOW KOMHATHOHM TemIiepaTrypbl (PMKCUPOBAHHON MacChl, B
s KOTOPYIO ONYIIEH HarpeThli HUIMHJIP; KOJUYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThIM
' LHWIMHIPOM, IIOCJIE€ OIyCKaHHs €ro B BOJY KOMHATHOW TeMIIEpaTyphl;
OTHOCHUTEJIbHOM BJaXXHOCTH BO3/yXa; YIEJIbHON TEIUIOTHl IJIABJICHUS JIbJA.
HccnenoBanre M3MEHEHUS TEMIIEPATYPbI BOABI IPU PA3JINYHbIX YCIOBUSIX; SIBICHHUS
TEI1000MeHa IPU CMEIIMBAHUK XOJIOIHOM U ropsiueld BoJbl; IpoLecca UCIIapeHUst
Qusuueckue s61eHUs 6 npupode. TOBEPXHOCTHOE HATSIKEHME M KalUJUISPHBIE
2.16 sBneHus B NpHUPOAE, KPUCTALIBl B INpupone, usinydeHue CoiHIa, 3amMep3aHue
BOZI0EMOB, MOPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHeTa
Texnuueckue ycmpoiicmea: KamWIISpbl, TPUMEPbl HCIOJNb30BaHUS KPHUCTAUIOB,
517 KUAKOCTHBIM TEPMOMETpP, HaT4YUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIJICHUS
' JIOMOB, TUTPOMETpBI, NCUXPOMETp, MapoBas TypOWHA, JABHUraTellb BHYTPEHHETO
CrOpaHHus
3 | OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 | Dnexkrtpu3zanus Tein. J[Ba BUa 3JIEKTPUUECKHX 3apsiioB
3.2  BzaumojeicTBue 3apsHKEHHBIX Tell. 3akoH Kymona




33

3akoH COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa

Onekrpuueckoe 1mosie. Hampspk€HHOCTh — anekTpuyeckoro nois. IlpuHumn

34 CYTEPITO3UITUH JICKTPUUECKHX TTOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu osnextpudeckux 3apsioB. JleWCTBHE DJIEKTPUYECKOrO TIOJsA Ha
' ANeKTpUUecKue 3apsanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostnubIi anekTpuueckuii Tok. JledcTBus 3nexkTpuyeckoro toka. Cuiia Toka.
3.6 Hanpsokenwue.
I=q/t,U=A/
37 DJIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
' R = pl/S
3.8 | 3akon Oma juig ydacTka anekrpuyeckoit uenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 IlapamnenbHoe coenHEHNE IPOBOJHUKOB PABHOTO CONPOTHUBIICHUS:
U=U;I=I+1; Rz%.
CMenraHHbie COSTMHEHUS TTPOBOTHUKOB
3.10 PabGora u MOIIHOCTH AIeKTpUiecKoro Toka. A = Ult, P = Ul
3akoH Jxoynsa — Jlenua:
3.11 2
Q=I"-R-t
310 OneiT Opcrena. MarHuTtHOe mMoJjieé MPSAMOrOo MPOBOJHMKA € TOKOM. JluHum
' MarHUTHOW MHIYKIIUH
3.13 MarauTHoe MoJie HOCTOSHHOI'O0 MaruuTa. B3anMoelicTBHE ITOCTOSSHHBIX MAarHUTOB
3.14 | JlelicTBHe MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM
3.15  Omsitel @apanes. SABnenue snekTpoMarauTHON uHaykumu. [Ipasuio Jlenma
Ilpakmuueckue pabomol
Usmepenue 3IEKTPUUYECKOTO CONPOTHUBIICHUS pe3ucropa; MOIIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 W ccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B  IMPOBOJHHKE

(pe3ucTophl, JIaMIIOYKa), OT HAMPSDKEHHWs Ha KOHIAX TPOBOJHUKA;, 3aBHUCHUMOCTHU
COIIPOTUBIICHHUS OT JUIMHBI NPOBOJHUKA, IUIOLIAJMA €r0 IOIMNEPEYHOrO0 CEYEHUs U

YACJIBHOTO COIIPOTUBJICHU.




HpOBepKa nmpaBujia IJid SJICKTPUYCCKOTO HAIMPSKCHUA HOpHU IMOCICI0BATCIIBHOM
COCIMHCHHWH IIPOBOAHMKOB, IIpaBUja s CHIIBI OJJCKTPHYECKOI'O TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6leHUss 6 Npupode: DIEKTPUYECKHE SBICHHUA B arMmocdepe,

3.17 | 2neKTpUYECTBO KMBBIX OPraHU3MOB, MATHUTHOE TT0JIe 3eMJIH, Ipei( MOIFOCOB, POIh
MarHUTHOTO TOJIS 7S )KU3HU Ha 3eMJle, TTOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
318 JNEKTPUYECKON SHEPruu, SJICKTPOOCBETUTEIbHBbIE NPUOOPHI, HArpeBaTesIbHbBIC
. AIIEKTPONPUOOPH! (IIPUMEPHI), SIEKTPUYECKUE IPETOXPAHUTENH, SJIEKTPOMArHuT,
3IEKTPOABUTATENb IOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSIHHOT'O TOKA
3.19  DOnexrpomarHuTHbIe BOJHBL. [1IKaa 371€KTpOMarHuTHBIX BOJIH
3.20 JlyueBas monenb cBeta. [IpssMonnHeiHOE paclipoCTpaHEHHUE CBETA
3.21 | 3axoH otpaxenus cera. [lnockoe 3epkaio
3.22 | IlpenomieHue cBeTa. 3aKOH MPEIOMIIEHUS CBETA
3.23 | lucniepcus cBera
394 Jlunza. Xox myueit B nuH3ze. DOKyCHOE paccTosHME JUH3bI. Onruueckas cuia
' munH3bl: D = 1/F
3.25 | I'ma3 kak ontuyeckas cucrema. Onruyeckue npudopsl
Ipakxmuueckue pabomut:
W3mepenue ontudeckoi cuibl coOUparomied JIMH3bL, (DOKYCHOTO PACCTOSIHUS
cobuparomiel TUH3bI (110 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaIMeTa U N300pakeHus,
396 KOI'Jla IpeIMET pacoJio’KeH B ABOMHOM (OKYyce), oKa3aTess IPEeJIoMIIEHHUS CTEKIIa.
. HccnenoBanue CBOWCTBA M300pakeHUs, MOJYYEHHOTO C MOMOLIbI coOMparomeil
JIMH3bI; U3MEHEHUs (DOKYCHOI'O PACCTOSIHUS JIBYX CIOXKEHHBIX JIMH3; 3aBUCHUMOCTH
yria OpeloMIIEHUS CBETOBOTO Jiyya OT yIJla MaJieHUs Ha TpaHUIe «BO3AYX —
CTEKJIO»
327 Qusuueckue senenus 6 npupooe: 3arMenns Comnnia u JIyHbl, BeTa T, ONTHYECKHE
. sBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: OYKH, IEPUCKOII, (hOTOANapaT, ONTUIECKHE CBETOBOIBI
4  KBAHTOBBIE ABJIEHUA
i1 PagnoaktuBHOCTh. Anb(a-, Oera-, ramma-uznydeHus. Peaknuum anbda-u Oeta-
" pacmana
4.2 OmnsiThl Peszepdopaa no paccesnuto anba-dactuil. [lnanerapuas Mmosens atoma
4.3 CocraB aToMHOro siapa. M3oTomnsl




4.4

IIepuon nonypacnanga aTOMHBIX SAEp

4.5 | Snepuble peakiMu. 3aKOHBI COXpaHEHUs 3apsJI0BOTO U MACCOBOTO YHCEI
Qusuueckue s61eHUs 8 npupode. eCTECTBEHHBIA PaJHOAKTUBHBINA (POH, KOCMUYECKHE

4.6 nyud, paaMOAKTUBHOE  H3JIyYeHHE  MPHUPOAHBIX  MHUHEpAJOB,  JIEHWCTBUE
paarnOaKTUBHBIX I/IBHYHGHI/Ifl Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, HWHIUBUAYAIbHBIA JIO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 7 knacc/ [eppimkua A.B., O0mecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxiinonepHoe obiectBo «M3aaTenbeTBO
«IIpocsemienne»

» dusuka, 8 knacc/ [lepeimkun A.B., O0mmecTBO ¢ orpaHUYEeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxiinonepHoe obiectBo «31aTenbcTBO
«IIpocsemienne»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61iecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE 00IIECTBO

«M3parenbcTBO «lIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

« 'ytHuk E.M., PribakoBa E.B. TemaTuueckoe u noypoyHoe rmiaHUpOBaHHUE K
yueOHuky A.B. Il€ppiukuna «dusuka-7», uza. «poda», Mocksa 2001 ro.

I'yrauk E.M., PeibakoBa E.B.

TemaTudeckoe 1 MoypodHoe IiaHupoBanue K yueOHuky A.B. [1éprimkuna
«Duzuka-8», uza. «Jpoda», Mocksa 2001 rox.

I'yrauk E.M., lllaponuna E.B., [loponuna 2.1. Tematuyeckoe u noypouyHoe
rianupoBanue K yueouuky A.B. I1€peimkuna, E.M. I'ytank «®usuka-9,
u3a. «poda», Mocksa 2002 rog.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

Komruiekt snekTpoHHBIX Toco0uit o Kypcy ¢usuku (7-11 kmaccnr) (5 CD).
MunucrtepcTBo ob6pazoBanus PD, 2004

®dusuka. bubnmnoreka HarsaHbIX mocoouit 7-11 ki (1C: Ikona) OO0
«Mynbrumenua Texnonoruu u JucranunonHoe O6yuenue», 2008.

WNurtepaktuBHbIi Kypc ¢pusuku s 7-11 knaccos. [paktukym (2 CD).



NuctutyT HOBBIX TexHonorui. OO0 «Duzukon» , 2004.

®dusuka 10-11 xknacesl. Mynbrumenuitasiit Kype. «Pyccoout [labmummary,
2004.

Bupryanensiii HactaBHUK. @u3nka 10-11 kmace. OO0 «Hoas mkomnay, 2007.
3anumarenbHas Gusuka 1 mkoabHuKkoB. OO0 busneccodt». Poccus, 2005.
Ucropust uzoOperenuit. bonbias nerckas sunukionenus. OO0
«H3parensctBOY, Poccust, 2009.

https://resh.edu.ru/
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