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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIO)KEHUW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYarouuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yuduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieleHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPXKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIIO B CO3/TaHUM paboyeil mporpaMMbl IO y4eOHOMY MPEIAMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHWM, M3y4YaeMbIX XHUMHEH, OHoJIOrHel, acTpoHOMHEH U (PU3HUYECKOU
reorpadgueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MU,
MpPEeNOoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHUS HAaydHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

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

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CICAYIOIIUMU KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCJIEAOBAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE U HCIOJb30BaTh  HAyYHbIE
JI0KA3aTeIbCTBA JIS OJTy4YEHUS! BBIBOJIOB.

Henmn wusyueHus (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun Munucrepctsa npocsemienusi Poccuiickoit @enepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau nzyyenus pusnku:



NpHOOpEeTEHHE HHTEpeca M CTPEeMJICHHS OOydYalomuXcs K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
WCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPY KAIOIINM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3yYCHUs
OCHOB CTPOCHHSI MaTepHH U (DYHTAMECHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHHE NPEACTABICHHA O POJU (U3UKH IS Pa3BUTHS APYTHX
CCTECTBEHHBIX HAYK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyayiei
1po(heCCHOHATILHOM JIEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHeNIIIeMy 00yYeHHIO0 B 3TOM HaIIPaBJICHUH.

JlocTrkeHne 3TUX IIeNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJOB PEIICHHS MPOCTEUINMX pPacyETHBIX 3aJad ¢
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIeNiel, TBOPYECKUX U TIPAKTUKO -
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOIN HAYKH.

Ha usydyenue ¢usuku (6a30BbI YpOBEHb) Ha ypPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HelEl0), B 8
kiacce — 68 vacoB (2 yaca B Hezeno), B 9 kiacce — 102 gaca (3 gaca B Helemio).

[Ipennaraemspiii B mporpaMme mo ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTEeb JeiacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4Jaromnuxcs, CHUCKa AKCIEPUMEHTATBHBIX 3a/IaHUid, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1Mo (hU3uKe.

COJEP)KAHUE OBYUEHUA

7 KUIIACC
Pazgea 1. ®usuka U e€ posib B IO3HAHUM OKPY:KAKOIIET0 MUPA.



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

dusnueckne BenuuyuHbL. 3Mepenne Qusndeckux BenuuyuH. DU3NYECKUE
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢wm3uka w gapyrme ecTeCTBEHHbIE HAyKH HW3Y4aloT IPUPOIY.
EcrecTBeHHO-HAyUHBId METOJ TMO3HAHUS: HAOIIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemoro siiaeHus. Onucanue GU3NUeCcKuX SIBICHUM ¢ MOMOIIbIO MOIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. ®usnyeckue MpuOOPHI U MPOLEaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1IU(PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OrnpeneneHue eHbl ASICHUS KAl U3MEPUTEIHHOTO Tpudopa.
N3mepeHne pacCTOSHAMN.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeA.
Ornpenenenue pa3MepoB MalbIX TEN.
N3mepenre TtemmepaTypbl MpPU MOMOIIM KUIKOCTHOTO TEpMOMETpa M
JaTyuKa TEMIIEPaTyphl.
6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIOTE3bI: JATbHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbllle BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BelllecTBA.

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

JIBrkenue dacTtul, BemlecTBa. CBS3b CKOPOCTH JABUKEHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

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

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddysum.

3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnsie pabomel u onvimel.
1. OmeHka JauUaMeTpa aroMa METOJOM psoB (C  HUCIOJb30BaHUEM
dboTtorpaduii).
OMnbITEI IO HAOJIOICHUIO TETJIOBOT'O PACIIMPEHHUS Ta30B.
OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHHUS.
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Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

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

SBnenne uHepuuu. 3aKOH HMHEpUUH. B3aumopeilcTBHEe Tel Kak NpPUYMHA
U3MEHEHUSI CKOPOCTH JBW)XEHHS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHULE
00BEMa BeIllecTBa.

Cuila Kak XapakTepucTUKa B3auMozaeiucTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIICHHE TATOTEHHSI U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HabnrogeHue MexaHMYECKOTro JIBHKEHHUS TENa.

2. M3MepeHune CKOpoCTH MPSIMOJMHENHOTO IBUKECHUS.

3. HaOmronenue siBneHus HHEPLUU.

4. HabnroneHne u3MEHEHUsI CKOPOCTH MPU B3aUMOJICHCTBUU TE.

5. CpaBHEeHHE MaccC 10 B3aUMOJICHCTBUIO TEI.

6. CloXeHue CuJl, HallpaBJIEHHBIX MO0 OJHOU MPSMOM.

Jlabopamopnwie pabomel u onvimel.

1. OrmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBIKEHHMSI (LIapUKa B KUIAKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHre CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka o
HAKJIOHHOM TIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TEIA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmMaiiun)
MPY>KUHBI OT MPUIIOKEHHOMW CHUIIBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHUS OT
BEca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYECHUS JaBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparyphl. llepenaua naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [IHeBMaruueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOunbl. ['mapocratudeckuit
napajokc. Coobmaroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpuumHbBI CymiecTBOBaHUS
BO3yIIHONW 000siouku 3emiu. OmnbiT Toppuyemnmu. M3meperune atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU M ra3a Ha IOIPyKEHHOE B HUX TeJlO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

Hemoncmpayuu.



3aBUCUMOCTD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Fa30M.

CooOmaromuecs coCyibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHUJIBI OT OOBEMA MOTrPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue niaBaHus TEJ: IUIABAHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEMN Tea U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimel.

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

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

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

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTpyKEHHOW B
JKUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpeAeIICHUE €€ TPY30HOABbEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast padota. MOITHOCTb.

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

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTEHIMAJIbHAS DSHEPrUsl.
[IpeBpalieHre OHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBHIKEHUU Tela

10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccinenoBaHnue yclIOBUM PaBHOBECHS pblyara.

3. H3mepenue KII/] Hak1OHHOM IIOCKOCTH.

4. W3ydyeHune 3aK0OHa COXPAaHECHUSI MEXAHUYECKON DHEPIUH.

8 KIIACC
Pa3nea 6. TenioBbie AIBJICHUS.
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OCHOBHBIE TIOJIOXKECHUS MOJIEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amop@usie Tena. OObsCHEHNE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE MOJOXEHUU MOJIEKYJSIPHO--KUHETUYECKON TEOPHH.
CmaurBaHMe U KanWUIIPHBIE sIBIEHUS. TeroBoe paclimpeHue 1 cxaTue.

Temneparypa. CBsA3p Temneparypbsl €O CKOPOCTBIO TEIJIOBOTO JIBHKCHHSI
yacTull. BHyTpenHsss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
TerIonepesaya " COBEPILECHHE paboThI. Bunbl TEIUIONEepENauHn:
TEIJIONPOBOAHOCTD, KOHBEKIMS, U3ITy4YCHHUE.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlmaBneHue u
OTBEPJICBAHME KPUCTAUNIMYECKUX BEHIECTB. YJenbHass TEIJIOTa IUJIaBICHUS.
[TapooOpazoBanue u koHjaeHcanusa. WMcnapenue. Kumenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHUS.

BrnaxHocTts BO31yXa.

OHEprust TOIUINBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEMBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysuu.

HabGmronenne ssBiieHni cMauMBaHUs M KaITWJIISIPHBIX SIBJICHUM.

Habnrogenue TemioBoro paciupeHus Tem.

W3meHeHue AaBieHUs Ta3a OpU U3MEHEHHH 00bEMa M HArpeBaHWM WIIU

OXJIQXKICHUH.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bupasl Tenonepenayu.

8. OxJaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiieHur pabOThl BHEIIHUMH CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHbIX BEIIECTB.

11. HaGnronenue KureHus.

12. HabmroieHue nocTossHCTBA TEMIEPATyphl NPH TIaBJICHUH.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomel u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKEHHUSL.

2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

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

4. OmnpeneneHue IaBIeHUs BO3AyXa B OaJJIOHE IIPUIA.
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5. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb [AaBJIICHUS BO3QyXa OT €ro

00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7. HaGmionenve wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOTHON H

ropsiueu BOJIBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEIMJI000MEHE C HArPEThIM METALTUYECKUM UIUHAPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCIapeHusl.

12. OnpenesieHne OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHne yIeIbHON TEIUIOTHI IUIABICHUS JbJA.

Pazngen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JIEKTpUYECKHX 3apsafaoB. B3aumopaencrtsue
3apsbKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUS MEXKIY TETIaMH ).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IIpuHnmm
CYMNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOrOo TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onekrpudeckass unenb. Cwia ToOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
oI ydactka nenu. [lociemoBarenbHOE W MAPAIIENBHOE  COCIMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTENn dIeKTpudecKoil sueprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3eMJIM U €r0 3HAYCHUE JJISl )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. VCHoJib30BaHHWE 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

OnbiTel Dapajnes. SIBneHne dMEKTpOMAarHuTHON MHAyKIuuU. [IpaBuio Jlenna.
DIIEKTPOreHepaTop. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.
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25.

DJeKTpU3aus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNeKTpocTaTUUeCcKast HHAYKIHUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[1poBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JINHUN 3JIEKTPUYECKOTO TMOJIA.

WM cTOYHUKHN IOCTOSIHHOTO TOKA.

JlerCTBUSI SIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. ['a30BbIi1 pa3ps.

. I3Mepenune cuiibl TOKa aMIIEPMETPOM.

. I3Mepenune 351eKTpuuecKoro HanpsKeHUs BOJIbTMETPOM.

. PeocTar u marazuH COnpoOTUBIICHUM.

. B3aumoaencTBue noCTOSSHHBIX MarHuTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJHOCOB MArHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHOE€ noJjie ToKa. DJICKTPOMATHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKA.

. UccrienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

. OnbiTel @apanes.

. 3aBUCUMOCTh HaIlpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kA~ w

OneITel MO HAONIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
COTPUKOCHOBCHHH.

HUccnenoBanne [EUCTBUSL JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
V3mepenne u peryaupoBaHie CHIIbI TOKA.

N3mepenne u peryaupoBaHie HAMPSKEHNUS.

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

OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJW TONEPEUHOTO
CCUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOKCHHS HAMPSHKEHUH TPU  TOCIEA0BATCIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IS CHJIBI TOKa TPH TapalieIbHOM COCIWHEHUU
PE3UCTOPOB.



10. Onpezenenne padboThl IEKTPUYECKOTO TOKA, MAYLIETO Yepe3 pe3UcTop.

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

pe3ucTope.

12. MccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT

HaIIpsKECHMS HA HEW.

13. Onpenenenne KI1J[ narpesarens.

14. MlccnenoBanne MarHuTHOTO B3aMMOJEUCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHATOB IPU  HX

OOBEMHEHUY U pa3/ICIICHUN.
16. MccnenoBanue OEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HANpaBJ€HUS TOKa B
KaTyIIKE.

18. MI3y4yeHue AeiCTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenne KIIJI anmekTpoaBUraTesibHOW yCTaHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHOM WHIYKIUU:

VCCIICAOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.
9 KVIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexanudeckoe naBwkeHHE. MarepruanpHas Touka. (Cucrema OTcYéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeEHOe nBMkeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHoe nBukeHue. (CBoOOgHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuuy CHJL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnua. IlepBas xocMuyeckas CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHO TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmnynsc tena. MI3MeHeHne umnyibea. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEepruu U padoThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHeprus ckaTtou npyxuHbl. Kunernueckas



sHeprus. TeopemMa 0 KMHETHYECKOW HHEPTHH. 3aKOH COXpPaHEHUs] MEXaHUYECKOU
SHEPIuM.
Jemoncmpayuu.

1.
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8.
9.

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

Habmronenne MexaHU4ecKoro JBMIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCUETA.

CpaBHEHHME TyTe W TPACKTOPHH IBWIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIHLHO Pa3HBIX TEJl OTCUETA.

N3mepenre cKopoCTH U YCKOPEHUSI MPSIMOJIMHEHHOTO JIBUXKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HabGmronenue aBuKeHUs Teia Mo OKPYKHOCTH.

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

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

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[lepenaya uMIryapca Impy B3auMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTHH MPH B3aUMOICHUCTBUH TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
HabGmronenne peakTUBHOTO JBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
PY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JAJIbHEUILIEro paBHOMEPHOIO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WU JABUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpPEHHs] Tela MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IyTH OTHOCSITCA KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHUM Tela
110 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpeenienne pabOThl  CHJIBI  YNPYTOCTH TMpU  MOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MartemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHECHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue koJyieOaHWM TeI IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKAECHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne 4YacTOTbl M Iepuoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH TIEpUOJa KOJIEOAHUN TTOBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

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

6. ONbITEI, 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.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBeTA.

Hemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnwie pabomul u onvimel.
1. W3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.
Pa3znen 11. CBeToBbBIE ABJICHHUS.
JlyueBas  momenr  cBera.  HMcrounmkm — ceera.  [IpsamosmHenHoOe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUSI CBETA.
[Ipenomnenue cBera. 3akoH MpelomMieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. [VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.
Jluaza. Xonm nyweit B gnumH3e. OnTuyeckas cucrema (oToanmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs U
JaJIbHO30PKOCTb.
Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. Jlucepcust cBeTa.
Jlemoncmpayuu.
[IpssMOTMHENHOE pacIPOCTPAaHEHNE CBETA.
OTtpaxeHue cBeTa.
[Tomyyenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBOA.
Xop tydeit B coOuparorieit JIMH3e.
XoJ Jy4er B pacCErBArOIICH JIMH3E.
[Tosryuyenue n300pakxeHU ¢ TOMOILBIO JIMH3.
[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopens rnasa.
11. Pa3noxenue 6e5oro cBera B CIEKTP.
12. [lomyuenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
1. HccnepoBaHue 3aBUCUMOCTH yTria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
najeHusl.
N3yuyeHue xapakTepucTUK U300paxKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH yIJIa IPEJIOMJIEHUSI CBETOBOTO JIyda OT yTiia
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».
[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

5. Ompenenenue (HOKyCHOrO pacCTOSHUS M ONTHYECKON CHIIbI cOOMparoleit
JIUH3BI.
OmnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITH 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUHU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJICHHUS.

OmnwiTel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue v norioiieHue ceeta atoMoM. KBanTtel. JInHelyaTbie CIEKTPHI.
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PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uznyuyeHusi. CTpoeHHue aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PamgnoakTuBHBIE
npespamienus. [lepron momypacmnana aTOMHBIX sSI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b Macchl W dHEPruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnexTpsl pa3JIMyHBIX T'a30B.

3. Cnextp BOmOpOJA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Permcrpanus n3nydeHHs: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHME HDHEPIMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000IIAKINNH MOAYIb.

[ToBTOpHUTENBEHO--00001IAOIINIT MOTYJIb ITPEIHA3HAYEH JJIsl CUCTEMATHU3alUN
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESITEIbHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe I MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMET.

[Ipy “3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pU3myeckue
ABJICHUS, NPUMEHSS IIOJy4YEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMATBHO IEATEIBHOCTHBIM XapaKTep NAHHOTO paszesia peaau3yercs
3a CU€T TOro, 4To OOyYarollUecs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
npeiaraercs:

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

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEIOBAHUS (DPU3UUECKUX SBICHUH, B TOM
YUCJIE U1 POBEPKU TUIOTES U MOIYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSACHATh HAYYHBbIE OCHOBBI HanOOJI€e BaXHBIX JOCTHIKEHHUI COBPEMEHHBIX
TE€XHOJIOTUW, HAIIPUMED, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX NCTOUYHHKOB



HHEPruM Ha OCHOBE 3aKOHA IMPEBPAILCHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
DHEPIUU.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

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

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHUs
y oOyyatomierocs OyayT cOopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

JInuHOCTHBIE  pe3yabTaTbl OCBOCHHS OCHOBHOM  00Opa3oBaTebHOU
nporpammbl oOy4vatonumucs (Ha ocHoe @I'OC 2021 r.) oTpakar0T TOTOBHOCTh
oOydJarommxcss  PyKOBOJACTBOBATHCS ~ CUCTEMOM  TMO3UTHBHBIX  I[EHHOCTHBIX
OpUMEHTAalUMi W PaCIIMPEHUE OIbITa JNEATEIbHOCTH Ha €€ OCHOBE W B IpOIECCe
peanu3anuy OCHOBHBIX HAMPABICHUN BOCIIUTATENBHOU N€ATEIbHOCTH.

B uacmu ¢gusuuecxkoeo eéocnumanus, ¢hopmuposanus Kyremypsl 300p0o6bs u
IMOYUOHANLHO20 OIASONONLY YU

— OCO3HAHUE [ICHHOCTHU KU3HH;

— OCO3HAaHME MOCIEACTBUI U HENPUATHE BPEIHBIX IPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUs) M MHBIX ()OpM Bpea il (PU3nIECKOro

Y TICUXMYECKOTO 370POBBS;

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

— CHOCOOHOCTBH aJalTUPOBAaTBCA K CTPECCOBBIM CHUTYyalUsIM U MEHSIOLIUMCS
COLIMAJIbHBIM, HTH(POPMAIIMOHHBIM U IPUPOIHBIM YCIOBUSAM,

B TOM YHCJI€ OCMBICIISISI COOCTBEHHBII ONBIT U BbICTpauBas AajbHEHIINE LIEH;

— YMEHHE NPUHUMATh ce0d U JPYTUX, HE OCYXKIas;

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

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

B uacmu mpyooeoeo éocnumanus:

— MHTEpEC K MPAKTHYECKOMY M3YyUYEHHUIO MPOPECCUil U TpyAa pa3IudyHOro poja, B
TOM YHCJIE HA OCHOBE IIPUMEHEHHUS N3y4aeMOTI0 ITPEIMETHOTO 3HAHUS;

— OCO3HaHHE BaXHOCTU OOYYEHHS! Ha MPOTSHKEHUM BCEHM KU3HU ISl yCHEIIHOM
npo(hecCHOHATBHOM NESTENBHOCTH U Pa3BUTUE HEOOXOAUMBIX YMEHUM [l 3TOTO;
— YBa)XEHHE K TPYAY U PE3YJbTaTaM TPYAOBON AESATEIBHOCTH.

B uacmu skonoeuueckozo eocnumanusi:

— OpUEHTAalLMs HAa IPUMEHEHHNE 3HAaHUI U3 COLUAIIBHBIX U €CTECTBEHHBIX HAYK IS
pelieHust 3a7ad B 00JIaCTU OKpYXKalolled cpefbl, IIAHUPOBAHUSL MOCTYIKOB U
OLICHKM X BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH Cpe/ibl;

— TIOBBIIIEHUE YPOBHS HKOJOTHYECKON KyJIbTYpbl, OCO3HAHHE TIJI00AJIbHOIO
XapakTepa 3KOJOTUYECKUX MPOOJIEM U IMyTeH UX perieHus;



— OCO3HaHME CBOEM pOJIM Kak TpaXkIaHWHA M TMOTPEOUTENs B YCIOBUSX
B3aMMOCBSI3U IPUPOJHOM, TEXHOJIOTHYECKON U COLUATIBHOM CPEN.

B uacmu npunamus yennocmu HayuHo2o nO3HAHUA:

— OpHEHTalMsI B JEATEIbHOCTH Ha COBPEMEHHYID CHUCTEMY HAYyYHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
00I1IeCcTBa, B3aMMOCBSA3SIX YEJIOBEKa C MPUPOTHON U COLIMATLHON CPeloil;

— OBJIQJICHUE A3BIKOBOM M YUTATEIBCKOU KyJIbTYpOU KaK CPEACTBOM IO3HAHUS
MUpA;

— OBJIQJICHUE OCHOBHBIMM HAaBBIKAMH HCCIIEIOBATEIbCKON  JIEATEIBHOCTH,
YCTAaHOBKAa Ha OCMBICIICHHE OIbITa, HAOMIOJIEHUNA, TMOCTYNKOB W CTpPEMIJICHHUE
COBEpUICHCTBOBATh MYTH JOCTHMKEHUS WHAWBUIAYAIBHOTO W KOJUIEKTUBHOTO
0J1aronoTyyusi.

[Ipumenutensno k @®I'OC 2010 1. MOXKHO TOBOPUTH O CBA3U C
JIOCTUKEHHUEM JIMYHOCTHBIX PE3yJIhTaTOB OCBOCHHUSI OCHOBHOUW 00pa3oBaTesbHOM
porpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHMs, OTPAKAIOUIUX TOTOBHOCTh H
CIOCOOHOCTh ~ OOydYaromuxcsi K  CaMOpPa3BUTHIO U JMYHOCTHOMY
CaMOOIIPEACIICHUIO, CHOPMUPOBAHHOCTh KX MOTUBALIMM K OOY4YEHUIO U
LEJICHANPABICHHON IO3HABATEIbHOM  JESTENbHOCTH, CHUCTEMbl 3HAYUMBIX
COLIMAIIBHBIX M MEXJIMYHOCTHBIX  OTHOIIECHUW, LIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, OTPAKAIOUIUX JJUYHOCTHBIE U I'PAXKIAHCKUE TTO3ULUU B JEATEIBHOCTH,
COLIMajJbHbIE KOMIIETEHIIMH, MPABOCO3HAHME, CIIOCOOHOCTh CTAaBUTh LEIU U
CTPOUTHb JKM3HEHHbIE IUIAHBI, CIHOCOOHOCTP K OCO3HAHUIO POCCHUNUCKOMN
UJEHTUYHOCTH B ITOJIMKYJIETYPHOM COLUYME, B TOM YHUCIIE
«2) ¢dopmupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
CHOCOOHOCTH, 00y4YarOIUXCsl K CAaMOPAa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAllUM K OOYYEHMIO M IO3HAHUIO, OCO3HAHHOMY BBIOOPY M TMOCTPOEHUIO
JanbHeIIel HHIMBUIyalbHOW TPAEKTOPHH 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU
B Mupe npodeccuit u npodhecCUOHATBHBIX MPEANOUYTEHHM, C Y4ETOM YCTONYUBBIX
MO3HABATEJIbHBIX UHTEPECOB, a TAK)KE HA OCHOBE (DOPMHUPOBAHUS YBAKUTEIBLHOTO
OTHOUIEHUS K TPYIY, PA3BUTHS OIbITA YYACTUS B COUMAIBHO 3HAUUMOM TPY/IE;

3) (QopMupoBaHME  LEIOCTHOIO  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO

COBPEMEHHOMY ypPOBHIO DPa3BUTHs HAyKd UM OOILIECTBEHHOW MPAKTHUKH,

YUHUTBIBAIOIIETO COLUATIBHOE, KYJITYPHOE, I3bIKOBOE, JYXOBHOE MHOT000pa3ue

COBpPEMECHHOI'O MHpa; <...>

8) hopMupoBaHHEe IIECHHOCTH 3I0POBOTO M O€30IMacHOr0 00pasa XKU3Hu; <...>

9) ¢opMupoBaHHEe OCHOB JKOJIOTUYECKOM KYJIbTYPhl, COOTBETCTBYIOIIEH

COBPEMEHHOMY YPOBHIO  DKOJIOTMYECKOTO  MBIIUIEHUS, Pa3BUTHE  OIbITA

DKOJIOTHYECKH OPHEHTHUPOBAHHON pPEeIICKCUBHO-OIIEHOYHON W MPaKTHUYECKOU

JEATEIbHOCTH B )KU3HEHHBIX CUTYAIUSIX).

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbTaTe OCBOEGHMS NporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oOwiero oopazoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE O3HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIE AeHCTBUS,



KOMMYHUKATHUBHbIE  YHUBEpCaJbHbIE y4e€OHbIC  JCHCTBHS,  PETyJISTUBHbBIC
YHUBEpCAIbHBIC YICOHbIC TCUCTBUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

ba3zoevie nozuueckue oeiicmeusn:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHHs U CPAaBHEHUSI, KPUTEPUHU MTPOBOJIMMOI0 aHAIN3a;

C y4y€TOM TMpEeMJIOKEHHOM 3aJaud BBISBISATH 3aKOHOMEPHOCTH U
NPOTUBOPEYHST B paccMaTpUBaeMbIX (akTax, JAHHBIX U HAONIOJCHUSIX;
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
NPOTUBOPEYHM;  BBIABIATH  AePuIUTBl  WHPOpMAIMK,  JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHSI TIOCTABIICHHOH 3a1a4H,

BBISIBIIATh NPUYMHHO--CJICICTBEHHBIC CBSI3W TPH H3YyYCHHH (PH3NICCKUX
SABJICHUM U TTPOLIECCOB;

JIenaTh BBIBOABI C HCIOJIB30BAHUEM JCAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUCHWA 1O  aHajorud, (opmMymupoBaTh  THIOTE3BI O
B3aMMOCBSI35X (PU3NYECKUX BEIUYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOU (u3nuecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oelicmeusn:.

MIPOBOJUTH MO CAMOCTOSATEIHHO COCTABIIEHHOMY TIJIaHY OMBIT, HECIIOKHBIHI
buznyecKuit SIKCIEPUMEHT, HEOOIIBIIIOE UCCIICIOBAHHE M0 YCTAHOBICHUIO
0COOEHHOCTEN 00bEKTa U3YUEHUS, IPUUMHHO-CIIEICTBEHHBIX CBS3€H U
3aBUCUMOCTEHN 0OBEKTOB MEXIY COOOM;

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

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO  HAONIOACHHS,  ONBITa,  MCCIENOBAaHUSA,  BJIAJCTh
WHCTPYMEHTAMH OIIEHKH JIOCTOBEPHOCTH TIOJIYYCHHBIX BBIBOJOB M
0000IIEHHII;

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX;

WCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
dbopMyIHUpOBaTh BOIMPOCH], (PUKCUPYIOIINE Pa3pbiB MEXIY peajbHBIM U
JKEIATeIIbHBIM ~ COCTOSSHUEM  CHUTYyallud, OOBEKTa, CaMOCTOSITEIIHBHO
yCTaHaBIIMBATh UCKOMOE U IaHHOE;

dbopMHpOBaTh THMOTE3Y OO0 HMCTUHHOCTH COOCTBEHHBIX CYXIACHUH U
CYXXJIEHUH APYTHX, apTyMEHTUPOBATH CBOIO TMO3UITUIO, MHEHHE.

Paboma c ungpopmanueii:



[IpuMeHATh pa3au4HbIE METO/Ibl, HHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE H
orbope wuWHGpOpPMAlMK WM JAHHBIX W3 HCTOYHUKOB C Y4ETOM
NPENIOKEHHON y4eOHOM 3a1a4M U 3a/1aHHBIX KPUTEPUEB,;

BeiObupaTth, aHanmu3upoBaTh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATH
MHPOPMAIIMIO Pa3IMYHBIX BUAOB U (OpPM MPEACTABICHUS; HAXOAUTH
CXOJHBIE apTyMEHTHI (ITOATBEPIKIAIOIINE UIN OIPOBEPraloLIUe OJHY U TY
K€ UJICI0, BEPCHIO) B Pa3JIMYHbBIX HH(OPMALMOHHBIX HCTOUYHUKAX;
CaMOCTOSTENBHO BBIOMPATh ONTUMAJIBHYIO (OpMYy MpEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, IuarpaMMaMi, HTHOU TpaduKoi 1 UX KOMOWHAIUSMU;
OneHuBaTh HAAEKHOCTh HMHPOPMAIMH TIO KPUTEPHUSIM, MPEIIOKECHHBIM
NEeAarorndeckuM pabOTHUKOM WK C(HOPMYIUPOBAHHBIM CAMOCTOSTEIHHO;
O¢dpexTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

KoMMyHUKATHBHbIE YHUBeEpPCaJbHbIE Y4eOHbI€e AeHCTBUS
Obwenue:

BBIpaXKaTh ce0s1 (CBOIO TOYKY 3pEHHMS) B YCTHBIX M TUCHBMEHHBIX TEKCTaX;

B XOJi¢ auajora W (WiM) AUCKYCCUM 3aJlaBaTh BOIPOCHI IO CYIIECTBY
o0Ccy>X1aeMoi TeMbl U BBICKA3bIBATh MWJICH, HAIICJICHHBIE Ha pEIICHUE
3alaud ¥ TOAJIep>KaHUE OJaroxeaaTeIbHOCTH OOIICHUS;, COMOCTABIAThH
CBOM CYXIEHUS C CYXKACHUSMH JPYrUX YYaCTHUKOB JHMAJora,
OOHapyXUBaTh Pa3IUYUe U CXOJICTBO MO3UIIUH;

nyOJMYHO  TPENCTaBISATH  pe3yJbTaThl  BBIIOJHEHHOTO  OIbITa
(9KCTIeprMeHTa, KCCIIEeIOBAaHUs, IPOEKTAa); CaMOCTOATEIBLHO BBIOMpATH
dbopmar BBICTYIUIEHUSI C y4€TOM 3aJad Mpe3eHTAIlMd U OCOOCHHOCTEU
ayIUTOPUU U B COOTBETCTBHM C HUM COCTaBJISITh YCTHBIE U NMUCbMEHHBIE
TEKCThI C UCIOJIb30BAHUEM UJLTFOCTPATUBHBIX MATEPUAJIOB;

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJCHHS, BbIpaXaThb SMOIMH B
COOTBETCTBMM C LEISAMHU M YCIOBUSIMU OOILIEHUS; paclo3HABaTh
HeBepOaJIbHbIE CPEACTBA OOIIEHUs, TMOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, 3HATh M PACMO3HABATH MPEANOCHUIKA KOH(GIMKTHBIX CUTYallUid H
CMSTYATh KOH(DIUKTHI, BECTU MEPETOBOPHI; IOHUMATh HAMEPEHUS JIPYTHUX,
MPOSIBJISITH YBAXKUTEIHHOE OTHOIIEHHUE K COOECEHUKY U B KOPPEKTHOM
dbopme GpopMyITHpPOBATH CBOM BO3PAKECHHUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopzanuzayus:

BBISBJISITE MIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIMIHNX
I pemieHus  (PU3MYECKUX 3HAHUW, CaMOCTOSATEIBHO COCTaBJISAThH
aNrOpuT™M pemieHuss (U3UYECKONW 3ajayd WM IIJIaHA HCCIICIOBAaHUS C
y4ETOM  HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh MPEIJIAraeMbIE BAPUAHTHI PELICHU;

OPUEHTHUPOBATHCS B  PA3JIMYHBIX [OAXOAAX IPUHATUA  PELICHUN
(MHAMBUlyaJbHOE, TPUHITUE PEIICHHS B TpyNIe, NPUHATUE PEIICHUI
TPYIIION);



e JIeJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a pEIICHUE.
Camokonmponn:

® BJAJETh CHOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEPIICKCUM;

® BHOCHUTH KOPPEKTHUBHI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBIEHHBIX OIMOOK, BOZHUKIIINX
TPYJIHOCTEN;

e JlaBaTh a/IEKBaTHYIO OLEHKY CUTyalluu U Mpejarath miaH €€ NU3MEHEHHUS;
VUUTHIBATh KOHTEKCT M TMPEABUIIETh TPYAHOCTH, KOTOPHIE MOTYT
BO3HHMKHYTh IPU PEUICHUWM Y4YEOHOW 3aJayM, aJanTUPOBaTh PEIICHHE K
MEHSIIOIUMCST  O0CTOSITENbCTBAM; OOBSACHATH MPUYUHBI JTOCTHXKECHUS
(HemocTwXKeHUs1)  pe3yiabTaTOB  JEATEIbHOCTH,  JaBaTh  OLEHKY
NPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTH MTO3UTUBHOE B IIPOU3OLIEIICH
CUTYallMH; OLEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSAM.
ImMouuoHanbHbLIL UHMEIEKM:

o Paznuuarp, Ha3piBaTh W yOPaBISATh COOCTBEHHBIMH JMOLMSIMH U
SMOLUAMHU APYTUX; BBIBISTh W AHAIM3UPOBATh IPUUYUHBI IMOIUK;
PEryIupoBaTh CIIOCOO BBIPAXKEHUS SMOLIHI.

MNPEAMETHBIE PE3YJIBTATDBI
K koH1y oOyueHus B 7 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e HCIOJb30BAaTh MOHATHSA: (U3MUECKME U  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3d, €AUHUIBI (DPU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BewlecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHUCTBYOIIAS
cuJa, nedopmanus (ympyras, JlacTUyecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

e pasnuyaTh sBIcHUS (AUQpQy3us, TEII0BOE IBMKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalllCHUsI, Tepeaaya [AaBJi€HUS TBEPABIMU TElNaMU, XKUIKOCTIMU U
razamud, atMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacno3HaBaTb IMPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SBIECHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOW M HEXUBOU
npupoae, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha KHBOW OpPraHW3M, IJIaBaHUE PbIO, phIuaru B
TeJIe YeJ0BeKa, MPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 33]a4y B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

e ONUCHIBATH U3YYCHHBIC CBOWMCTBA TEN U (HU3UYECKUE SBICHUS, UCIIONH3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,



MyTh, CKOPOCTh, CPENHSSA CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWIa TPEHUs, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAIONIAsl CHJIa, MEXaHWYECKas padoTa, MOLIHOCTb, IUIEYO CHJIBI,
MOMEHT CHJIbI, KOA()(PHUIMEHT TOJE3HOTO [EWUCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUM NPABUIBHO
TPAKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
00O3HAYEHUSA M EIUHHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTh (HOPMYJIHL,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTH TpaprKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHHUs cuil (BAOJIb OAHOW MpsMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMmena, IpaBUJIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKOH
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKUE SABJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil NpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh OOBACHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiaTe pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Ja4y 3alMCBIBATh KPaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaxXOJWTh OLIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIIMPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
00bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH I[IOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl



Y HE3aBUCHMOCTH CHUJIbI TPEHUS OT ILIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTpYyXEHHON YacTH Tella M OT TIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTaBaHMsSI TEJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
NpPEUIOKEHHBIX TaONUIl U TpaduUKOB, AENaTh BBIBOJBI 0 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTH M TBEPAOrO TeEla, CUIA TPEHUSI CKOJIBXKEHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByOIlas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHNH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIOIIECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHusi (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUECKMX 3HAHWW B TIOBCETHEBHOM
XKU3HU 11 oOecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VIHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHHUS pA3JIMYHBIX HCTOYHUKOB BBIJCIATDH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBOM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOTO  COACpX aHWs, CIPABOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE IMHCbMEHHBIE U YCTHBIE COOOLIEHMS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qucie MyOJMYHO JAenaTh KPaTKUE COOOLIEHHsI O pe3yjbTarax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PAaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3CHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHHUI paclpeneniTh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh TIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE IBUKCHHE
aTOMOB M MOJICKYJI, arperaTHhIE COCTOSHUS BEIIECTBA, KPUCTAIIMUYECKHIE U
amMop(HBIC Tena, HACBHIICHHBIA M HEHACBHIIIEHHBI TMap, BIAKHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrusi, TEIIOBOM JBHUTaTelNb,
AIIEMEHTAPHBIN IEKTPUUECKUAN 3apsif, HIEKTPUUIECKOE TMOJIe, MPOBOTHUKU
U TUPJICKTPUKH, TOCTOSHHBINA AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe M CXKaThe, TerJionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAWUISPHbIE SIBICHUSA, HCIApEHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaya (TerI0MnpOBOJHOCTD, KOHBEKIINS, U3JTyYEHHE),
3JIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOIO
TOKa, KOpPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBME MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacrmo3HaBaTh TPOSBICHHE MW3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpy’)XaroIllleM MHUpe, B TOM 4YHclie (U3HUECKHE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATHKEHHWE U KaMWULIpHBIE SBICHUS B MPHUPOJE,
KpUCTAJUIBI B Tpupojie, uinydeHue ConHIA, 3amMep3aHre BOIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMmoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoyitocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHKE, IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
dusznyeckre BeIMUMHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIeCTBa, yJAeIbHAs TEIIoTa
TUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, yJelbHAs TEIIoTa
CTOpaHHs TOIIMBA, KOA((UIMEHT TONEe3HOr0 JEHCTBUS TEIJIOBOM



MalIuHbl, OTHOCUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKWM 3apsf,
CHJIa TOKa, 3JEKTPUYECKOE HAIMPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
YAEIbHOE  CONPOTHBIICHWE  BellecTBa, paboTa M MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICT MCIOJIb3YEMbIX BEIUYMH, 0003HAYEHUS U €IMHHIIBI
bu3nyeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOpUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa i ydacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMS DJHEpPrUMM, IIpH 3TOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCBIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IaroB C OMopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUI,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbE 3aJadyd B 2—3 JEHCTBHS, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs pelIeHus 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOouMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
(bu3MYECKUX CBOMCTB Tel (KamWJLISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/JyXa OT €ro 00bEMa, TeMIEpaTyphl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MpH M3JIYYEHUU OT IBETa M3Iydaromield (MOoriouaromniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IVIOIAAN €€ TIOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
NIEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHUTOB, JEHCTBHUSA
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa):  (OpMYJIUpPOBATH
IpOBEpsSEMbIE MPENOJI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/1 OMbITAa U (HOPMYJIUPOBATH BHIBOIbI;



BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHUs]  TEMIEpPATypbl, OTHOCHUTEIBHOU
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C MCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOrOo
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 IPOBOAHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATEIBHOIO M IApPAJUIEIBbHOTO  COCIMHEHUM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHME, COOUpPATH YCTAHOBKY U
BBINOJHATh U3MEPEHUs, Cilenysl MPENJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOIUI U TIpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAeNIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEINIOKEHHON MHCTPYKLUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHUsi (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, THIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3WYECKHX SIBJICHUN M HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
npuooOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeilb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUYECKUX
Lemnel ¢ MocaeA0BaTeIbHBIM U apajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas yclioBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIeTIel;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPELE;

OCYUIECTBJIATh MOUCK HHPOpMaMK (U3UUECKOTO COJEpKaHUS B
HNuTepHere, Ha OCHOBE HMEKOIIMXCA 3HAHUM U IIYTEM CpaBHEHHUS



JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIIACIATH  HMH(POPMAIIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUNBOMN MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHY BBHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TTOMYJIIPHYIO
JUTEPATYpy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPaTKWE YCTHBIE COOOIICHWS,
0006mass uHOOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHUs, B TOM 4YHCIAC NYOJIUYHO TIPEACTABIATh PE3YJIbTAThI
MIPOCKTHOM WJIM HMCCIIEIOBATCIBCKON JIEATCILHOCTH, MPH 3TOM T'PaMOTHO
WCIIOJI30BaTh HM3YUYCHHBIM TOHATHHHBIA ammapar Kypca (Qu3ukw,
COIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IPU  BBHIMOJHEHUU YYEOHBIX IPOCKTOB W HCCICAOBAHUN (U3HMUCCKUX
MIPOIIECCOB PaCHpeNesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHU C
[IOCTaBJIEHHBIMU 3aJavyaMH, CICINTH 3a BBIIMOJIHEHUEM IIJIaHA JEHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJI B
NeATEeTLHOCTh TPYIIIHI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIy 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, miacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Kku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJlbHO30PKOCTb,
CHEKTPBI UCITYCKAHMS U TOTJIONICHUS, alib(a-, OeTa- U raMMa-u3JIy4eHHUs,
U30TOIIBI, SIICPHAS] DHEPTETUKA;

paznuyaTh SIBJIEHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
NBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHHE, CBOOOJIHOE
NaJieHUue TeJl, pABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aUMOJIEHCTBUE
TE€J, PEaKTUBHOE JIB)KEHUE, KOJIeOATENbHOE ABMKEHHE (3aTyXarouiue u
BBIHYK/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE W NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHUE OEJIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHONW CUCTEMbI, pEAKTUBHOE



JNBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHUE, CEUCMUYECKME BOJIHBL, I[yHAMH, 3XO, IBETa TE,
ONTUYECKHUE SIBICHUS B MPUPOJIC, OMOIOTUYECKOE NEUCTBHE BUAMMOTO,
yIbTPA(QHOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTECCTBCHHBIN
pPaaMOaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3JIyYEHUH Ha
OpraHW3M YEJIOBEKAa), MPHU STOM NEPEBOAUTH NMPAKTUUECKYIO 3a/adyy B
y4eOHYI0, BBIACISTh CYHIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (DUIUYECKUX
SIBJICHUU

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbu3nueckue BEIWYUHBI (CpeNHsAsS W MIHOBEHHAs CKOPOCTh TeJjla MpuU
HEPAaBHOMEPHOM JBHKECHUHM, YCKOPEHHE, IMEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHWS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAaJICHUSI, BEC TeJla, HMIIYJIbC TeJla, HUMIIYJIbC CHJIbL,
MeXaHHueckas pabdoTa M MOIIHOCTb, MOTEHIMAIbHAS DJHEPrus Tena,
MOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUMAIbHAS 3HEPTUS CHKATOU
NPY>KUHBI, KUHETUYECKAs DSHEpPrus, IIOJIHAS MEXaHWUYeCKas SHEeprus,
MEePUOJ U YacTOTa KoJeOaHuM, JyIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMJICHUS CPE/Ibl), MPU ONMUCAHUU
MPAaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYUH,
0003HAaYEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TMPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHHUs 3HEPTruu, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTEIbHOCTH [‘anmunes,
3aKOHbl HBIOTOHA, 3aKOH COXPAHECHHUS MUMITYJIbCA, 3aKOHBI OTPAXKCHUS M
MPEIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMS 3apAI0BOTO U MAaCCOBOT'O YHCEN
NpU SEPHBIX PEAKIUAX, MPU TOM JaBaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA M 3alUChIBaTh €r0 MAaTEMATUUYECKOE BHIPAKEHNUE;

OOBSICHATh (PU3MYECKHE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYAIlUl MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTePa: BBISIBIATH
MPUYUHHO--CJICICTBEHHBIC ~ CBSI3H, CTPOUTh OOBSACHEHWE W3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OomMHMparIIUecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAIONTNE (HU3UUCCKUE
BEJIMUMHBI: HA OCHOBE aHajau3a YCJIOBUS 3aJauyd 3aluChIBaTh KPaTKOE
YCJIOBHE, BBISBIATh HEJOCTAIOIINE WM W30BITOYHBIC aHHBIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOIUTH PACUEThl U
OIICHUBATh PEATUCTUYHOCTh TOJIYYEHHOTO 3HAYCHHUS  (PU3HUECKOMN
BEJINYUHBI;



pacno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU IOMOUIU
(Gu3MYECKUX METOMOB, MCIONb3YysI OMHCAHME HCCIEIOBAHMS, BBIIEATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUSI  MCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPUOAA KOJeOaHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacCPOCTPAHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JUH3€, HAOMIOJEHUE CIUIOIIHBIX W JIMHEMUYaThIX CHEKTPOB H3IIyUYEHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0Opy/nOBaHUs, OMNHCHIBATH XOJ OMbITA © €ro  Pe3yJbTaThl,
bopMyIHpPOBATH BHIBOIBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHEe 3HAYeHUE U3MepsAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO TPUOOpPa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadajlbHOM CKOpPOCTH, MEepuoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrIjla MaJeHus W yria MpeloMJIeHHs] OT yria
NajJieHus): IUIAHUPOBAaTh HCCJIENIOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, JeJIaTh BBIBOJBI IO
pe3yybTaTaM MCCIeI0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JIBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHHUSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHuM MAaTeMaTUYecKOoro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAaroIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITMIOJIHATh U3MEPEHUS, CIEIysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTaThl C YUYETOM
3aJJaHHOU MOTPELIHOCTH U3MEPEHHU;

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKKM WM3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK



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

XapaKTEepU30BaTh NPUHIUOBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HAa KX ONUCAaHUA (B TOM YHUCIE:
CIIUJOMETDP, MNAaTYMKHU IIOJIOKEHUS, PACCTOSIHUSA M YCKOPEHMS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
OPU PEIICHUU Y4YEOHO--NPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JIs
IOCTPOEHUS N300paXKEHU B IIJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOAUTH  NpUMEpHl  (HAXOauWTh  HMHGMOpMAIUI0O O  MOpUMEpax)
IPaKTUYECKOTO HCIOIb30BaHMS (DU3HYECKUMX 3HAHUUW B IIOBCEIHEBHOM
KU3HH I oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI M COONIOACHUS
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CPEACE;

OCYUIECTBJIATh MOUCK HHPOpMALMK (PU3HUECKOTO COJEpKaHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYJIMPYSI OUCKOBBIN 3alpOC, HAXOAUTH
IyTU ONPEENICHUsI JOCTOBEPHOCTH IMOJIYYEHHON MHQOpMAIMK Ha OCHOBE
MMEIOIIUXCS 3HAHUHM U JOIOJHUTENIBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHINIOJHEHUH YUE€OHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypceel cetu MIHTEpHET, BaneTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HUHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMs,
nyOJMYHO MPEJICTABIATh PE3YIbTAaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IMIPU  3TOM T'PaMOTHO  HCHOJIb30BAaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszaena (U3MKd U CONPOBOXKAATH
BBICTYIUIEHHE TMpe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
° a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
>3 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3nka — Hayka o npupoje. SIBieHus
pupobl. U3ndecKue SABICHUS
MexaHnueckue, TEIIOBbIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHUS

dusnyecKue BEINYUHbBI U UX
U3MEPEHUE

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U JaTUUKa
TEeMIIEpaTyphl"

Kak ¢u3suka u apyrue ecTecTBEeHHbIE
HayKH U3Yy4aroT IIPUPOY.
EcrecTBeHHOHay4HBINA METOA
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJENIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJIETA 1IapUKa,
MyIIEHHOTO TOPU30HTAIIbHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

BCIICCTBA

8 JIBr>KeHUE 4acTHIl BEIICCTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HaAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3anmMocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bu6mmoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
MexaHndeckoe JBUKEHUE.
12 PaBHOMEpPHOE U HEpaBHOMEPHOE bubnuorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 Ckopocts. EAuHHIE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTh U BpeMEHM IBUKEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WHueprius. 3aKkoH HHEPITUH.
15 B3aI/II)MOﬂeﬁCTBHe TerKaK MpUYUHA bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKEHUS Tell
16 IInorHOCTH BemecTBa. Pacuer maccel u bu6mmorexa [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue
MJIOTHOCTH TBEPJIOTO TEIIay»
18 Pemenue 3amgad mo teme "IL1OTHOCTH bubmuoreka [JOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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BerrecTna"

https://m.edsoo.ru/ff0al23c

Cuita xak XapaKTCpUCTHUKA

19 B3auMoeicTBus Tei. Cumia yrnpyrocTu.
3akoH ['yka
JlaGopaTtopHas paborta «3yueHue

20 3aBUCHUMOCTH PACTSKCHHUS
(nedopmanuu) Ipy>XKUHBI OT
IIPUIIOKEHHOMN CUIIBI»

21 SBnenue TaroreHus. Cumia TSXKECTU
CBs13b MEX]ly CUJION TSKECTU U Maccoi

22 tena. Bec Tena. Pemenue 3agay o bubmmorexa [JOK

L ' | 8 https://m.edsoo.ru/ff0a1778
teme "Cuiia TSKECTH

93 Cuna TsKecTH Ha IpyruX IUTaHETax. bubnuoreka [IOK
OuU3NYECKUE XapaAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [JOK

24 N3mepenue cuil. JluHamomeT

P A P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX
26 10 OJTHOM TpsiMoii. PaBHOMEHCTBY OIS bubmmorexa [JOK
A P ' A yrom https://m.edsoo.ru/ff0ala70
CHIT

97 Pemenwue 3anaq mo teme
"PaBHoaeiicTBytromas cuin”

28 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B npUpoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «/3ydenue

PaTopHazi p Y bubnmoreka [JOK

29 3aBUCHMOCTH CHUJIBI TPEHUS

CKOJIBXXCHHA OT CHUJIBI JaBJICHUA 1

https://m.edsoo.ru/ff0alcc8
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XapakTepa COIPUKaCarOIINXCs
MMOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOLIEH CHJIIbI
Pemenne 3agau mo temaMm: «Bec Tenay,
31 «I"padrueckoe n300paKeHUE CHI», bubmorexa LHOK
. https://m.edsoo.ru/ff0alde0
«Cunbiy, «PaBHOICHCTBYIOIIAS CUID)
KontponbHas paboTa mo TeMam:
«MexaHn4yecKkoe JIBMKEHHE, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«Cumb»
33 JaBnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEJIMUEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHS bubnnoreka [JOK
ra3a ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIAMH, bu6nmoreka [JOK
JKUJIKOCTSIMH U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBrieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAHHOE JICCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo treme «/laBnenue B bubmuorexa [JOK
JKHUIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaiompmecs cocy st https://m.edsoo.ru/ff0a2970
39 IManpaBnuaeckuii mpece bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBOM KUAKOCTHBIN

HacocC



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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Atmocdepa 3emin. [Tpuyannb
CYILIECTBOBAHHUS BO3IYLIHOW 000I0YKH

41 3 3 de bubmuorexa [JOK
CMIIH. SABHCHMOCTE aTMOCQEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl ypOBHEM
Mops
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmMochepHOe 1aBlieHHe https://m.edsoo.ru/ff0azhsa
43 N3mepenue atMochepHOTo AaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JTABICHHS bubnnoreka [JOK
OT BBICOTBI HaJI YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
bapometp-anepouns. AtmocdepHoe bubnnoreka [JOK
45
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anaq nmo Teme
"ATtmocdepHoe naBieHue"
€HCTBUE KUJKOCTH U Ta3a Ha
47 o I[B HUX TeJlo. ApXuMe0Ba bubnuorexa LIOK
TOTPYCEHI0C 1o- Ap A https://m.edsoo.ru/ff0a3276
cuiia
Jlaboparopnas pabota «Onpenenenue
.8 parop Pv P A o bubmmnoreka [IOK
BRITATKHBAIOMICH CHITHL, ICHCTBYIOM https://m.edsoo.ru/ff0a33fc
Ha TeJ0, OTPYKEHHOE B KUKOCThY
JlaGopatopHnast paboTa 1o Teme
«HccnenoBanue 3aBUCMMOCTH Beca bubnmoreka [JOK
49 . .
TeJa B BOJIe OT 00bEMA MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTH TeJlay»
bubmuorexa [JOK
S0 Hnaarme Tex https://m.edsoo.ru/ff0a3a96
51 Jlaboparopnas pabota



https://m.edsoo.ru/ff0a2b5a
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"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHUE JIOAKHU U
onpezaeseHue e€ rpy30noabEMHOCTH"

Pemenue 3aJga4 110 TCMaM: «IlnaBanue

52 cynoB. Bo3nyxomnaBanuey, «/laBnenue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEH U Tra30B»
bubmuorexa [JOK
53 Mexanuicckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
>4 MongtocTs. EpHuIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOU IIPH MOIBEME 1
o jectauie"
56 [Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiyare
KonTponbHas pabota mo Teme
57 «/JlaBrieHHEe TBEPBIX TEN, )KUJIKOCTEN U
ra3oB» / Becepoccuiickas npoBepouHas
paborta
PesepBHrlit ypok. Pabota ¢ TekcTamu
58 1o Teme «/laBinenue TBEpABIX TeE, bubnnorexka [JOK
KHUAKOCTeH U ra3oBy» / Becepoccuiickast https://m.edsoo.ru/ffOa4ffe
MpoBepoyHas pabora
Prryaru B TexHuke, ObITY U IPUPOJIE.
59 JlaGopatopHnas pabota «lccnenoBanue 0.5 bubnmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
60 Pemenne 3agau mo teme «Y clioBus bubnuorexa [JOK

paBHOBECHSI phluara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3654
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61

KoaddutmenT monesnoro neicTBust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHoOM
IJIOCKOCTHY

0.5

62

Pemrenne 3agau mo teme "Pabora,
mMottHocth, KIT/1"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

64

MexaHuueckas OHCPIHU. Kunernueckas
1 NOTCHIHAJIbHAA SHEPTUA

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

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

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpEIEIICHHE
W3MEHEHMS KHHETUYECKON U
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHWM TeJja 110 HAKIIOHHOU
mockocty"

66

KonTponbhas padota no teme «Pabora
Y MOIIIHOCTb. DHEPIHsD»

67

68

PesepBubIit ypok. PaboTa ¢ Tekctamu
no TeMe "Mexanndeckoe ABIKeHIE"

PesepBHelit ypok. Paborta ¢ TekcTamu
o Teme "PaboTta. MOIIHOCT.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a4c48
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https://m.edsoo.ru/ff0a4ee6

8 KUIACC

N KoanuecTBO yacon 1 DJIeKTPOHHBIE
] ara
T u¢posbie
u/n eMa ypoka Beero Koutpoasubie IIpakTuyeckue wayuenus undp
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
OCHOBHBIE TIOJIOKEHHST MOJICKYJIIPHO-
1 KHHETUYECKON TEOPUH U UX ogbITEble 1 Eubmorexa ITOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
Mopenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1 .
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOIO,
4 JKHUJIKOTO U Ta3000pa3HOro COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHbie Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWIISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paciiupeHue U coxaTue 1 bubmorexa LOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TEeMIepaTypsl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHKEHHS 1
YaCTHII
9 BuyTtpennsst sneprust. CriocoOsl 1 bubnnorexka [JOK
W3MEHEHUSI BHYTPEHHEN SHEpruu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Bui rennonepeatn 1 https://m.edsoo.ru/ff0a6412
VYpok-koHpepennus "[Ipaktuueckoe
11 HCIIOJIb30BAHHE TETJIOBBIX CBOMCTB 1 1 bubmuoreka [JOK

BEIIIECTB ¥ MAaTCPHAIIOB B LIEJISIX
sHeprocoepekeHus"

https://m.edsoo.ru/ff0a65c0
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12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TerI0Boro 6agaHca. bubnmoreka [JOK
Temoo0OMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Vccienoanue
SBJICHUS TEINIOOOMEHA MPU bubnmoreka [JOK
14 . . :
CMEIIMBAaHUM XOJOJHON U ropsye https://m.edsoo.ru/ff0a6a98
BOJbI"
Pacuer konuuecTBa TEIIOTHI,
15 HE0O0XO0JUMOT0 JIsl HArpeBaHUs Tela U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
16 o " .
YAEIbHOM TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHast TEII0Ta bubnnorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue u oTBEpIEBaHNE
18 KPUCTAJUTMYECKUX I;gﬂ VY nenbHas bubmorexa LOK
p thde https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
YAEJIbHOU TEIJIOTHI IIaBJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue 1 KOHACHCAIHS. bubnnorexka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
napooOpa3oBaHUs U KOHJCHCAIUH. bubnuorexa [IOK
21 :
3aBUCUMOCTB TEMITEPATYPbI KATICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC()epHOTO JTaBICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnas
22 abora "Om ez[g?;HHe OTH(I:CHTIC)HBHOﬁ bubmorexa LIOK
p p " https://m.edsoo.ru/ff0a7628
BJIQ)KHOCTH BO3JlyXa
23 Pemenue 3anaq Ha onpezeneHue
BIIQXKHOCTH BO3/IyXa
24 [IpuHIMIBEI PAOOTHI TETLIOBBIX
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nsurateneif. [lapoBas TypOuna.
JIBuraTens BHyTPEHHETO CrOPaHUs

KIIJI renoBoro auraress. TemnaoBeie

25 BUTATEIIM M 3aIIUTA OKPYKArOIIEH bubmoreka LJOK
A . Py B https://m.edsoo.ru/ff0a7c7c
Cpelibl
2% 3aKOH COXpaHEHHMsI U IPEBPALICHHUS
SHEPTrUH B TEIJIOBBIX MPOIIECcax
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
27 Telv?e "TernmoBbie }IBﬁeHI/I}I I/IEMGHGHI/IG bubmmorexa LIOK
o " https://m.edsoo.ru/ff0a83f2
arperaTHbhIX COCTOSTHUH BEIIEeCTBA
KoHnTposipHas padboTa mo Teme
28 "TenJII)OBLIe ﬂBgeHHﬂ N3menenune bubmmorexa LJOK
T " https://m.edsoo.ru/ff0a86ae
arperaTHbhIX COCTOSTHUH BEIIEeCTBA
29 Onexrpu3zanus Ten. JBa poga
IEKTPUICCKUX 3aPsI0B
VYpok-uccienoBanue "OnexkTpu3anus
30 TEeJ UHIYKIUEN U IIPU
COMPUKOCHOBEHUN"
31 B3aumonelicTBue 3apsKeHHBIX Tell. bubnuoreka [IOK
3akoH Kyrnona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe noje. HampsskeHHOCTh
32 JJIEKT queCKoro moutst. I1 I/lI:)H HII Bubmzorexa LIOK
P - PuAI . https://m.edsoo.ru/ff0a8a0a
CYTEPIO3UINH YJICKTPUUECKUX MOTEH
Hocwurenu snekTpudeckux 3apsaoB.
33 DnemenTapHbii 3apsia. CTpoeHne
aToma
34 [TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs JIEKTPUYECKOT0 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bubnnorexka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKHI TOK, YCIOBHS €T0 bubnmoreka [JOK

cyuiecTBoBanus. UCTOUHUKH

https://m.edsoo.ru/ff0a95a4
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SJICKTPHUYCCKOI'O TOKA

37 JleHicTBUS 2JIEKTPHUICCKOTO TOKA Eubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere
38 AIIEKTPUYECKOTO OISl HAa TIPOBOAHUKH 1
U TUDJIEKTPUKH"
39 DJIEKTPUYECKHI TOK B METAJLIaX, bubnmoreka [JOK
JKHJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DIeKTpuuecKas ernb U €€ COCTaBHbIC
4acTH
Cwita Toka. JlabopaTopHas pabora
41 "U3mepeHue u eI; JIHp OBaII{)I/Ie CHJIBI 0.5 bubmnorexa LIOK
ep perymp ' https://m.edsoo.ru/ff0a8bds
TOKa
DIIEKTPUYECKOE HAIPSHKEHHE.
Bonstmerp. JTaboparopHas padota bubnuotexa [JOK
42 " 0.5 _
N3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspokeHus"
43 ConpoTuBieHNE NPOBOJHUKA. bubnuoteka [JOK
VY iespHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
3JIEKTPUYECKOTO COIPOTUBIICHUS bubnnorexka [JOK
44 1 _
MPOBOJHUKA OT €T0 JUIMHBI, MIOMAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl u maTepuaia”
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa Jij1s ydacTka Eubmorexa LIOK
p . Iy https://m.edsoo.ru/ff0aad4a
Lenu
JlaboparopHas paboTta "Vccrnenoanue
3aBUCUMOCTH CHJIBI TOKA, U ero
46 gyepes pe3ucTop, OT COIl ’OTIJ/II]};JL'I[::HI/I}I 1 bubmorexa LIOK
pe3 b p, P https://m.edsoo.ru/ff0aa04e
pe3ucTopa u HanpsDKCHHS Ha
pe3ucrope"
47 ITocnenoBarenbHOE U TApAIIICTbHOE



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COCAMHCHUA ITPOBOAHHUKOB

JlaboparopHas pabota "IIpoBepka
NpaBUJiIa CI0KEHUS HANPSDKEHUH MTPH

bubmuorexa [JOK

48 MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopaTtopHas padora "IIpoBepka
IIpaBUJjIa I CUJIbI TOKA IIPU bubnuoreka [IOK
49 _
napasuieIbHOM COEIUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3amay Ha npUMEHEHNE 3aKOHA
50 Owma g aanqur(? COEIUHEHUSA bubmmorexa [IOK
ATA P o https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PabGoTa 1 MOIIHOCTB ANMEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyms-Jlenua https://m.edsoo.ru/ff0ab124
JIaOopaTtopHas padora "Omupeneinenue
52 a60TpLI " I1\)4011115)0@1/1 Z)J'IeKTpI/I)erCKOFO bubmiorexa HOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE €N U TOTPEOUTEIN
53 SIEKT queCKoﬁ 3HHe T'MH B 6€>IT Bubmioreka IJOK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTossHHBIE MATHUTEL, UX
B3aNMOJIEHCTBHE
55 VYpok-uccnenosanue "M3yuenue nonei bubnmuorexa [JOK
HOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarautHoe mone. MarauTHoe I10j1e
56 3eMiId U ero 3HaueHue I )KU3HU Ha bubmioreka LTOK
o https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DJIEKTPUUYECKUE 3apsabl.
P PAR bubnmoreka [JOK
57 3apspKeHHbIE Tea U UX

B3auMoencTBUs. I10CTOSHHBIH
AIEKTPUUECKUN TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

58

KonTtponbHast pabora o Teme
"DnexkTpuuecKue 3apsaabl. 3apsSKEHHbIC
T€JIa U UX B3aUMOJICUCTBUA.
[TocTOSIHHBIN EKTPUUYECKUNA TOK" /
Bcepoccuiickasi mpoBepouHas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

59

60

61

PesepBHeIil ypok. Paborta ¢ Tekctamu
1o TeMe "I1oCTOSAHHBIN IIEeKTPUYECKUI
ToK" / Beepoccuiickast mpoBepoyHast
pabora

OnbIT OpcTeaa. MarauTHoe nose
ANEKTPUUECKOTO TOKa MaruuTHoe mose
KATYIIKH C TOKOM

[IpuMeHeHue FIeKTPOMArHuTOB B
texauke. Jlaboparopuas pabota
"N3yueHue neicTBUSI MATHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTpOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBurareneil B
TEXHUYECKUX YCTPOHWCTBAX U HA
tpancnopre. JlabopaTopuas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AIEeKTpoABUTaTENs "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajnes. 3akoH
AIIEKTPOMAarHUTHOW MHIYKIHMH.
IIpaBuno Jlenma

64

65

Dnektporereparop. CrocoOs
MOJTyYEHUS DIIEKTPUIECKON SHEPTUH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

[ToaroroBka Kk KOHTPOIBHOM paboTe MO

TeMme "DNEeKTPUUECKUE U MarHUTHBIE
sIBJICHUS"

66

KonTpomnpHas paboTa mo Teme

bubmuoreka [JOK



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"JJIeKTpUUECKUE U MAarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/ff0acb14

67 PesepBHblii ypok. PaGota ¢ Tekctamu 1 bubnmoreka [JOK
1o reMe "TeroBble siBiIeHUs" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
1o TeMe "MaruutHsie siBJieHUs "
OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME



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

9 KUIIACC

KosauuecTBo yacos DJIeKTPOHHbIE
Ne Jara
/i Tema ypoka Beero Koutpoabnble IIpakTuyeckue —— undposkie
padoTbI padoThbI o0pa3oBaTejibHbIE
pecypcsbl

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [IOK
MEXaHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsIMONIMHENHOE 1 Bbu6mmotreka LJOK
TBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUSI. 1
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpPEHHUS Tema Mpu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes
PaBHOMEpHOE ABUKEHUE 110

bubnunoreka LIOK
9 okpyxHocTu. [lepuon u yactora 1

oOparmenus. JInaeiHas u yrioBas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPECHHE
1 Ilepsniii 3akoH HetoTona. BexTop Bu6muoteka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmuoreka [IOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubanoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
17 JlaGopatopHnas paborta «OnpeneneHue bubmuoreka [IOK
YKECTKOCTH TPy KUHBD) https://m.edsoo.ru/ff0aee28
18 C bubnuoreka [{OK
S https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
Kod(duUIIeHTa TPEHUS CKOBXKEHUS" https://m.edsoo.ru/ff0af8be
o ;emeHHe 3ézlaq 10 TEME ”3aKé)HI)I BuGmmorexa LIOK
BIOTOI:a' 18 YHpyrocti. Laia https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuia TSKeCTH U 3aKOH BCEeMUPHOTO BuGmiorexa LIOK
22 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO

nmajgeHust

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/IBrkeHue e

23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IlepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKH.
AGCOIIOTHO TBEPAOE TETO.
26 PaBsHOBecue TBEPIOrO TENIA C Bubmiorexa OK
RS P https://m.edsoo.ru/ffOafe36
3aKperIEHHONW OChIO BpAIlICHUSI.
MowmeHnT cubl. LleHTp TsokecTn
PaBHOBecue mMaTepralbHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuinsl. LeHnTp TspKECTH
28 Pemenue 3agau no reme "MomeHT bubmmoreka IIOK
cunbl. LenTp Tspxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe MO
29 TeMe "MexaHH4YecKOe ABHKEHNE bubmmorexa TIOK
. | ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbhas pabota no teme
30 "MexaHn4ecKoe IBIKECHIE bubmrorexa HOK
N | ' https://m.edsoo.ru/ffOb06ec
BsaumonelicTBue Ten
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bubmuotexa [JOK

COXpaHEHUs UMITYJIbCa. YIIPYroe U

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

HEyIIPYroe B3auMOJECHCTBUE

Pemrenue 3agaud mo reMme "3akoH

bu6nmoreka [IOK

32 COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6muoteka [JOK
34 Mexanundeckas paboTa U MOIITHOCTh https://m.e dSO(I)_.[ru p——
35 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsI3b 9HEprUU U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHnas pabota «3yuenue bubmuorexa [IOK
3aKOHA COXPAHEHHUS YSHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €r0 but6mmorexa [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasiTHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTh bubnmoreka [JOK



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

nepuo/ia KojaebaHui 0T KECTKOCTH
MIPY>KUHBI U MAacChl Tpy3a»

https://m.edsoo.ru/ff0b197a

45

46

47

IIpeBpaiienue 3Hepruu npu
MEXAaHNYECKUX KOJIeOaHUIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MPY>XKUHHOTO MasiTHUKA

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOHEL. CBOWCTBA
MeXaHU4eCKUX BoJIH. [IpogosbHbIE 1
TIOIIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuieckue BOJTHBI"

50

51

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

Ypok-koudepeHnius "YIpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMme "3aKOHBI COXPaHEHHUS.

but6mmoreka [IOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Mexanuueckue KoJjieOaHusi U BOJIHbI"

KonTponbhas pabota no teme

95 "3akoHbI cOXpaHeHus1. MexaHuueckue
KoJieOaHUs U BOJIHBI"
56 DNIeKTpOMarHuTHOE IOJIE. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "Llkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHmnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBSI3H"
Ypok-uccnenosanue "N3yuenue
N bubmuoreka [IOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
TTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOIZTB cBeTa BOJ‘III-:OII:I)IC CBOMCTBa bubmorexa [OK
P ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTIpOCTpaHEHUE CBETa. 3aTMECHHUS bubmmorexa [JOK
pacnpocip ' https://m.edso00.ru/ff0b3658
ComHua u JIyHsl
3aKoH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemrenue 3a1a4 Ha MpUMEHEHNE bubnnorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETa
64 IIpenomiienue cBeta. 3aKkoH bubnuorexa [IOK

MMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

b
65 Hcnonb30BaHre NOTHOTO BHYTPEHHETO nomorexa LIOK
https://m.edsoo.ru/ffOb3c5c
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "Hccrnenoanue
66 3aBUCUMOCTH yTJla MPEeTOMIICHUS
CBETOBOTO JIyya OT yIJIa MaJIeHUus Ha
rpanuiie "Bo3ayx-crekio""
Ypok-koHpepernus "Vcnons3oBaHue
67 MIOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHMUH B TMH3AX bubmmorexa [JOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue
70 (hOKYCHOIO PacCTOSIHUS U ONTHYECKOM bubmmorexa LIOK
CHH coGMpatomeit MH3b" https://m.eds00.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTudeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "ledexTs
3penus. Kak coxpanurts 3penue"
Paznosxenune 6emoro cBera B CIEKT).
74 OnsiTel HetoToHa. Coxenue bu6muoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ffOc0f4c
|y Y
cBeTa
75 JlabopaTtopHas pabota "OTMBITHI 11O bubnuorexa [JOK



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

pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U
BOCIIPHSTHIO [[BETA [IPEAMETOB IPH UX
HaOJI0/ICHUH Yepe3 [[BETOBbIC

¢bunbTph"

https://m.edsoo.ru/ffOcOe2a

VYpok-nipaktukym "BoaHoBbIE

76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 aromoM. KBaHTbl. JIuHeiuareie bubmmorexa [JOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [IOK
. s https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
MOZEJIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [IOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PagnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOcib4a
85 Ilepuon nonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 1/13131 ‘IeHI/IS(Ib Bpl'I I;I one Mi UIIHE Bubmmorexa [IOK
Y \ PHPOE, MEHILIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepHbie peakuu. 3aKOHBI but6mmoreka [IOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

COXpPAaHCHUA 3apAa0BOTI0 U MaCCOBOT'O
YHCCJI

https://m.edsoo.ru/ff0c1c58

88

89

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTrUuu

Pemenue 3agau no reme "SaepHeie
peakuuu"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cld7a

90

Peakuuu cunTe3a u nenenud saep.
Hcrounuku sHeprun CosiHIa U 3BE31T

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3JTyUYCHUN HA KUBbBIC
opraHu3msl"

92

93

94

95

[TonroToBka K KOHTPOJBHOU paboOTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsie siBieHUs"

KonrtponbHas pabora no teme
"DIIEeKTPOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble paboTHI IO Kypcy
"B3aumoneiicteue ten"
IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue
pacUeTHBIX ¥ KAYeCTBEHHBIX 3a]1a4 110

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

bubnmoreka [IOK
97 pacyYETHBIX U KQYECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpEeHME, 0000IIEHHE.
98 JlaGopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P | ypey https.//m.edsoo.ru/ff0c2c52
CBETOBEIE SIBIIEHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHUKE
[ToBTrOopenue, o600menue. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 buGnuorexa [IOK
" https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [TOK
| https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 Teme "KBaHToBasg u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



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

IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pa3jinvaTh SABJICHUA 110 OIMMCAHUIO UX XapAaKTCPHBIX CBOICTB M Ha OCHOBE

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

pacrio3HaBaTh IPOSIBIIEHHWE W3YYEHHBIX (PU3MUYECKUX SBIEHUH B
OKpYXalolleM MUpE, B TOM 4uciie (U3HUECKUe SBJIECHUS B IPUPOJE, IIPU
TOM MEPEeBOAMTh TMPAKTUUYECKYIO 3aJady B YyueOHYyI0, BBIIEIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

14

OIIMCBIBATh U3YUCHHBIC CBOMCTBA TEJl U (1)I/ISI/I‘IGCKI/IC SIBJICHUS, UCIIOJIb3Ys
(1)I/ISI/III€CKI/IG BCJIMYHMHBI, IIpU  OIMMCAHUKW  IIPABUJIIbHO  TpPaKTOBATb
q)HSI/I‘leCKI/Iﬁ CMBICJI HUCIIOJIB3YCMBIX BCJIHWYHH, HX 0003HaUeHUsT U
CANHUIbI (1)I/I3I/I'-I€CKI/IX BCJIIMYMH, HaXOJIWThb (1)0pMYJH)I, CBA3bIBAIOIINEC
JaHHYIO (bHSI/I‘ICCKy'IO BCJIMYHMHY C JpyIruiMHU BCIUWYUHAMH, CTPOUTH

rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUINH

1.5

XapaKTepU30BaTh CBOWCTBA T, (U3MYECKUE SIBICHUS W TIPOIIECCHI,
WCIIONIb3ysl HW3YYEHHBIE 3aKOHbBI, IPU OTOM JaBaTb CJIOBECHYIO

(GhOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

O00BACHATH (PU3HUECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITH TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTMYECKUX IIAroB ¢ ONopoi Ha 1 — 2 u3yuyeHHbIX CBONCTBA (PU3NYECKUX

SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3agadyd B | — 2 AEHCTBUS, MCHOJB3YS 3aKOHBI U
dbopMyIibl, CBS3bIBaIONIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 33/1a4y 3aIMChIBATh KPATKOE yCIIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYIBI U TPOBOAHUTH PACU€Thl, HAXOAWTH CIIPABOYHBIC
JIaHHBIE, HEOOXOUMBIE JIJISl PEIICHUS 3a/1a4, OIICHUBATh PEATMCTUYHOCTh

HOquCHHOﬁ (I)HBH‘-ICCKOﬁ BCIIMYHHBI




1.8

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpPU TOMOIIH
Gu3nyeckux  METOJIOB, B  ONMCAHUM  MCCIEIOBAHUSA  BBLIENATH
IIPOBEPSEMOE IIPEATIOIOKEHHE (rumnoresy), pasinuyaThb 51
MHTEPIPETUPOBATh IOJyYEHHBbIH pe3yibTaT, HAXOAUTh OUIMOKH B XOJ€

OIIbITA, ACIATh BBIBO/JLI 110 €0 pE3yJjibTaTaM

1.9

1.10

1.11

1.12

1.13

IPOBOJIUTH ONBITBI 1O HAOMIOJCHHIO (PU3MYECKHX SBICHUN WK
buznyeckux CBOIICTB TeJ: dbopMynupoBaTh MIpOBEpsiEMbIE
IIPEITOJIOKEHNUS, cobuparp YCTaHOBKY u3 IPEJI0KEHHOTO

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

BBIIIOJIHATh TPSIMBIE HM3MEPEHUs] C HCIIOJIIb30BAHUEM AaHAJIOTOBBIX H
UPOBBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUA NPHOOPOB C y4ETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

IPOBOJUTH UCCIIE0BAaHUE 3aBUCUMOCTH OJHON (PM3NUECKOI BETUUYHHBI OT
JIpYyrom C UCHOJB30BAHUEM MPAMBIX H3MEPEHMM, Y4YaCTBOBAaTbh B
IUIAHUPOBAaHUM  Y4eOHOrO HCCIIE[OBaHUs, COOMpaThb YCTAaHOBKY U
BBITIOJIHATh M3MEpPEHHs, CIeAys MpeIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3yJabTaThl IMOJYYEHHOM 3aBUCHMOCTH (HU3MYECKUX BEIMYMH B BUJIE
NPEUIOKEHHBIX TaONMHIl W TPaHKOB, NENaTh BBIBOJBI IO pe3yJbTaTaM

HCCIICOOBaHUA

MNpOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I'~I€CKI/IX BCJIMYHH, CJICAYA
HpeHHO)KCHHOﬁ HWHCTPYKIIMU: TIIpU BBIIIOJIHCHUN I/I3MepeHI/II71 CO6I/IpaTI>
OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAUCHUC HCKOMOM

BCINYHHBI

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

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh NPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapakTepu30BaTh MPUHLUUIBI JEWCTBUS HM3YyYEHHbIX MNpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOIIBIO UX ONMMCAHMS, UCIOJIb3Ys 3HAHUSA O
cBOMcTBaX (U3NYECKUX SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHbBI U

3aKOHOMEPHOCTHU

1.15

NPUBOJIUTH  HpUMEphl  (HaxoauTh HWHGPOPMALUI0O O  [pUMepax)
NPAaKTUYECKOI0 HCIOJIb30BaHUS (U3UYECKUX 3HAHUM B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHus: 6e30MacHOCTH MpHU 00pallleHnu ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHUS 3JI0POBbS M COOJIIOJCHHS

HOPM IKOJIOTUYECKOTO MOBECHHSI B OKpY Karollel cpeze




1.16

OCYILECTBIISAITh OTOOP HCTOYHMKOB HMHGpopManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM  3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAaHUW M IYyTEM CPAaBHEHUs pa3JIMYHBIX MCTOYHUKOB
BBLJIEJIATh UH(OPMALHIO, KOTOPas SBISAETCS MPOTUBOPEUMBOM MIM MOXKET

OBITh HEIOCTOBEPHOM

1.17

1.18

MCIIOJIb30BaTh IPU BBIIOJHEHUU Y4EOHBIX 33JaHUN HAyYHOIOMYJISPHYIO
auTepatypy  (U3MUECKOro CcoAepXaHus, CIpaBOYHBbIE MaTepHallbl,
pecypcebl cetu MIHTEpHET, BianeTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOICHHS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(OpMAIK (PU3HUECKOTO COJIEPKAHUSA, B TOM
qpcie MyOJMYHO JIeNaTh KpaTKHe COOOINEHHS O Pe3yJsibTaTaX MpPOEKTOB
WA y4eOHBIX WCCIEJOBAaHUH, IPH OTOM TI'PAMOTHO HCIOIB30BATh
U3y4YCHHBIA MOHATHHHBIA ammapar Kypca (U3MKH, COINPOBOXIAThH

BBICTYIUICHHE IIPE3CHTALUEN

1.19

8 KVIACC

IIPY BBINOJIHEHUHU YYEOHBIX MPOEKTOB W MCCIENOBAHUN pacHpeneaTh
00513aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTaBJIEHHBIMHU 3aJayaMH,
CIEIWTHh 34 BBIIOJHEHHEM IUIAHA JCHUCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JIEATEIIBHOCTh  TPYHIbl,  BBICTpaUBaTh

KOMMYHHKAaTHBHOC B3aHMOHCﬁCTBH€, YUUThIBAsA MHCHHUEC OKPYIKAOIINUX

Kona
MPOBEPAEMOro
pe3yJbTarTa

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

11

HCIIOJIB30BaTh IOHATHA

1.2

1.3

14

pas3iandaTh ABJCHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOICTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOMIUX NAHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

pacmo3HaBaTh TPOSBICHHE M3YYCHHBIX (DU3UYECKUX  SIBICHUM B
OKpYXKarolleM MHUpPE, B TOM YHclie (U3UUECKUe SBICHUS B MPHUPOJE, IPU
9TOM TIEPEBOJUTh TMPAKTHYECKYIO 3a1adyy B Y4YeOHYIO, BBIICIATH
CYILIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUBUUECKUX SBICHUN

OMHCHIBATh M3yUEHHBIC CBOMCTBA TeN U (PU3UYECKUE SBICHUS, UCIIOIb3YS
¢u3MYecKue BEIWYWHBI, TMPU ONUCAHWU TPABWIBHO TPaKTOBATh

(I)PI3H‘-ICCI(PII>1 CMBICJI UCIIOJIb3YEMbBIX BCJIIMYHH, 0003HAaYCHUS U CAVHUIIbI




¢u3nUecKUX BEIMYUH, HAXOOUTHh (OPMYJIBI, CBS3BIBAIOIIME TAHHYIO
bu3nYecKyl0 BEIMYMHY C JPYTUMH BEJIMYHMHAMHU, CTPOUTH TIpapuKu

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

1.5

XapaKTCpUu3oBaThb CBOMCTBaA TCI, (1)I/ISI/IT-ICCKI/I€ SABJICHUA W MPOLECCHI,
HCIIOJIB3YysA  HU3YYCHHBIC 3aKOHbI, IIpK 3TOM JdaBaTb CJIOBCCHYIO

(GOpMyJIUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BHIPAKCHHE

1.6

OOBSICHATH (PU3UYECKUE TPOLIECCHl M CBOWMCTBA TEJ, B TOM YHCIIE M B
KOHTEKCTE CUTYalUH MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
NPUYHHHO-CJIECTBCHHBIE CBSI3M, CTPOUTh OOBAcCHeHHMEe u3z 1 — 2
JIOTMYECKUX IIAaroB ¢ MNOMOIIBIO 1 — 2 M3y4eHHBIX CBOICTBAa (PU3NYECKUX

SIBIICHU, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacu€rHble 3a7aud B 2 — 3 AEWCTBUS, MCIONb3Ysl 3aKOHBI U
dopMmyIbl, cBs3bIBaOLIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIOBHUS 3ala4d 3alMCBhIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK
JAHHBIX JUIs pELIeHHs 3aJadyd, BBIOMpaTb 3aKOHbI U (OPMYIIbI,
HeoOXoauMble sl €€ pelleHMs, NPOBOAUTH pacdy€Tbl U CpPAaBHUBATH

MOJIYYCHHOC 3HAYCHUC Q)HSHHCCKOIZ BCINYHHBI C U3BCCTHBIMU JaHHBIMHA

pacrno3HaBaTh IpOOJIEMBbI, KOTOpPbIE MOKHO pEIIUTh IPU HOMOUIU
(GU3MYeCKUX METO/0B, MCIIOJIb3YSl ONMCAHUE HCCIEIOBAHUSA, BBIIEIATH
IIPOBEPSIEMOE  MPEIIIOIOKEHNE, OLEHMUBATh IPABUIBHOCTh IOPSAJKA

MMPOBEACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

MPOBOAWTH OMBITHl MO HAOMIOAEHUIO (U3HUECKUX SBICHUN WIH
bU3IIECKUX CBOICTB TEJL: dbopmynupoBaTh MpOBEpSEMbIE
MPEANOI0KEHHUS, coouparb YCTaHOBKY u3 MPEAJIOKEHHOTO

000py0BaHNs, OTIUCHIBATh X0/ ONbITA U POPMYIUPOBATEH BHIBOIBI

1.10

BBITIOJHATL HPSAMBIC HU3MCPCHUA C  HCIOJB30BAHHEM  aHAJIOTOBBIX
HpI/I60pOB n JaT4YUKOB (l)I/I3I/I‘IeCKI/IX BCJIIMYMH, CPABHUBATH PE3YJIbTAThI

HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH

1.11

1.12

MIPOBOAMTD UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYMHBI OT
Ipyrom € HCIOJIB30BAHMEM MPAMBIX M3MEPEHUN: ILIAHUPOBATh
UCCIIeIOBaHHe, COOMpPaTh YCTAHOBKY M BBINOJHATh M3MEPEHUS, CIIETYs
NpEUVIOKEHHOMY — TUIaHy, (UKCHUpOBAaTh  Pe3ylbTaThl  MOJTYYEHHOU
3aBUCUMOCTH B BHJE Tabmuu u TpaduKoB, JelaTh BBIBOABI IO

pe3yjibTaTaM UCCICAOBaHUA

MNpOBOAUTL KOCBCHHBIC U3MCPCHUSA (I)I/IBI/IIICCKI/IX BCJIMYWH: IIJIAHUPOBATH




1.13

U3MEpeHusi, COoOMpaTh  OSKCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEIys
IIPEIJI0KEHHOW MHCTPYKLMH, ¥ BBIYUCIIATH 3HAYCHUE BEJTMYHUHBI

CO6J'IIOI[aTB IIpaBujia TCXHUKHU 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh IMPUHLUUIBl JCHCTBUS HM3YyYCHHBIX MNPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPON HA MX ONHMCAHMS, UCIIONIB3YS 3HAHUS O
CBOWCTBaX ()M3MYECKHX SBJICHUH ©  HEoOXoAuMbIe (hU3HYECKHE

3aKOHOMEPHOCTH

pacrno3HaBaTh IIPOCTBIE TEXHHYECKHE YCTPOMCTBA M H3MEPUTEIIBHBIC
npuOOpbl M0 CXEMaM U CXEMaTHUYHBIM PHUCYHKAaM, COCTaBJISTh CXEMbI
IEKTPUYECKUX LENEeH C  IOCIENOBATEIbHBIM M  NapajuIeJIbHBIM
COEJMHEHUEM IEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUYEHUS JJIEMEHTOB
IIEKTPUYECKUX Lienei

IPUBOJIUTH  OpUMEpPhl  (HaxXoOuTh HMHQPOPMALUMIO O  IpUMEpax)
IPAaKTUYECKOI0 MCIOIb30BaHUsA (U3MYECKUX 3HAHUI B IOBCEJAHEBHOU
KHU3HU JUIs o0ecriedeHrs 6€30MacHOCTH TpU OOpalleHnu ¢ MpUdopamMu 1
TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHUS 3]I0POBbS M COOJIIOJICHMS

HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpY Karollel cpezie

1.17

1.18

OCYIICCTBIISATh MOUCK HH(pOpMamuu (PU3NISCKOTO COICPIKAHUS B CETH
WNHtepHer, Ha OCHOBE HMEIOIIUXCA 3HAHUM U NYTEM CpPaBHEHMUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNATH HHGOPMAINIO, KOTOpast

SABIIACTCA HpOTHBOpe‘{HBOﬁ WIIA MOXET OBITh HCHOCTOBepHOﬁ

WCIONIb30BaTh MIPU BHITIOJHEHUH YY€OHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
TuTEpPaTypy (PU3NUECKOro  COACp)KaHUSA, CIPaBOYHBIE MaTEPHAIIbI,
pecypcebl cetn HTepHET; 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 wHGOPMAIIMI0O W3 HECKOJbKUX WMCTOYHUKOB (PHU3UUIECKOTO
COJICpP)KAaHUs, B TOM YHCIE MyOJUYHO TMPEJACTABIATh PE3YJIBTATHI
MPOEKTHON WJIM MCCIEA0BATEIbCKON ACSITENTbHOCTH, P 3TOM TPaMOTHO
UCIONIb30BAaTh M3yUYEHHBIH TOHATUHHBIM ammapaT Kypca (QHU3HKH,
COTPOBOXKIATH BBHICTYILJICHUE MPE3CHTAIIUEH

IPH BHINOTHEHUH YYE€OHBIX IMPOEKTOB W HCCIEAOBAaHUN (PUINIECKUX
MIPOIIECCOB  PACHPENCATh OOSI3aHHOCTH B TPYIMIE B COOTBETCTBHU C

INOCTAaBJICHHBIMU 3aJa4daMiu, CIICAUTH 34 BBIIIOJIHCHHEM IIJIaHA JelCcTBUI U




9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

11

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

B3aMMO/ICIICTBHE, IPOSBIISS TOTOBHOCTD pa3pemaTb KOH(QIUKTHI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa30BaTeJILHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

13

pa3jinvaTh SABJICHUA 110 OIIMCAHUIO UX XapPAKTCPHBIX CBOIMCTB M Ha OCHOBE

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

pacrio3HaBaTb HIpPOSIBIIEHUE W3YYEHHBIX (PU3MUYECKUX SBIEHUH B
OKpYXarolleM MUpE, B TOM 4uciie (U3HUECKUe SBJIECHUS B IPUPOJE, IpU
TOM MEPEeBOAMTh TPAKTUYECKYIO0 3aJady B YyueOHYyI0, BBIIEIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

14

1.5

1.6

OIMCHIBATh M3YYCHHBIC CBOMCTBA TENl M (PU3NYECKUE SIBIICHUS, UCTIONB3YS
¢du3nyeckue BEIUYMHBL, TPU ONMCAHUU IPABUIBHO TPAKTOBATh
(¢u3nYECKU CMBICT HCIOJb3YEMbIX BEJIMYMH, 0003HAYEHUS] U €IUHUIIbI
Gu3n4ecKux BEIMYUH, HAXOOUTh (OPMYJIbl, CBSA3BIBAIOLIME JIAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TIpapuKu

HN3YUYCHHBIX 3aBHCUMOCTEM (I)I/I3I/ILIGCKI/IX BCJIIMYMH

XapaKTEepU3oBaTb CBOMCTBA TCII, (I)I/IBI/ILICCKI/IC SABJICHUSA W NPOLECCHI,
HCIIOJIB3YysA  HU3YYCHHBLIC 3aKOHbLI, IIpU OTOM JaBaTb  CJIOBCCHYIO

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

OOBSACHATh (U3NYECKUE TMPOIECCHl M CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyaluil NPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATH
NPUYNHHO-CJIC/ICTBEHHBIE CBSI3W, CTPOUTh OOBSICHEHHMEe u3 2 — 3
JIOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 M3Y4YEHHBIX CBOMCTBAa (PM3NUECKUX

SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THpIE 3aja4yd (ONMUparIIuecs Ha cucremMy w3 2 — 3
YpaBHEHMI), UCHIOJIB3Ys 3aKOHBI U (OPMYIIbI, CBA3bIBaIOIINE (pru3nUecKue
BEJIMYMHBI: HAa OCHOBE aHajlKM3a YCIIOBUS 3a/ladll 3allMChIBaTh KpaTKOe
yCIIOBHE, BBISBIIATh HEAOCTAIONINE WM U30BITOUHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIJISl PEIICHUs, TPOBOAUThH PACUEThI U

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




BCJIMYHHBI

1.8

pacnosHaBaTh IpPOOJEMBbI, KOTOpbIE MOXKHO pPELIMTh IPHU TTOMOIIN
(Gu3MUEeCKUX METOJIOB, MWCIOJIB3Ysl OINUCAHUE HCCIEAO0BaHUS, BBIICIAThH
IIPOBEPSEMOE  TPEAINOJIOKEHUE, OLEHMBATh IPABWIBHOCTh  IOPSAIKA
IPOBEJECHUS]  MCCIIENOBAaHUs,  J€JaTh  BBIBOJbl, HMHTEPIPETUPOBATH

pe3yJibTaThl HAOIIOCHUIA U OIIBITOB

1.9

1.10

IPOBOJIUTH ONBITBI 1O HAOMIOACHHIO (PU3MYECKHX SBICHUN WK
(GU3MYECKUX CBOWCTB TEJN: CAMOCTOSATENBLHO COOMpAaTh YCTaHOBKY W3
M30BITOYHOTO Habopa OOOPYJIOBaHUS, OMUCHIBATH XOJI OMNbITA U €ro

pe3ynbTaThl, HOPMYIUPOBATH BHIBOJIBI

MIPOBOJIUTH MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX MU3MEPEHUH, ONpPeaeIiss
CpeHee 3HAuYeHUE U3MepsieMOl BelIMYuHbBl ((OKYCHOE pacCTOsHUE
cobmparomieid JUH3bI), OOOCHOBBIBaTH BBIOOP CHoOcO0a H3MEpPEHUS

(m3mMepuTeIpHOro prbdopa)

1.11

1.12

1.13

NpoOBOANTL HCCICAOBAHHC 3aBHCHUMOCTEH (1)I/ISI/I‘IGCKI/IX BCINYHNH C
HCIIOJIb30BAHUEM  IIPSAMBIX I/I3MepeHI/II\/JII IIaHUPOBATb HCCJIICAOBAHUC,
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 PE3yJIbTaTaM UCCICAOBAHUA

IPOBOJIUTh KOCBEHHBIE M3MEpEHUs (U3UUYECKUX BEIMYUH: IUIAHUPOBATb
U3MEpeHHs, coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBINOJHATH
U3MEPEHHUs, CIeAys IPEIOKEHHON WHCTPYKLMH, BBIYUCIATH 3HAYCHHUE
BEJIMYMHBl U aHAIM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl € YYETOM

3aJlaHHOM MOrpeIIHOCTHU H3MepeHI/II>’I

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

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

pa3ianyaTh OCHOBHbBIE NPHU3HAKUW H3YUYEHHBIX (U3NYECKUX MOJIENEH:
MaTepHuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO0, TOUEUHBIH HCTOUHUK
CB€Ta, JIy4, TOHKas JMH3a, IUIAHETapHAas MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

XapakTepu30BaTh MPUHLUUIBl JCWCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONMOPOM HAa UX OMMCAHMS, UCIIOIb3Ysl 3HAHUS O
CBOWCTBaX (M3MYECKHX SBIGHUH M  HeoOXonuMmble (U3NYECKHe

3aKOHOMEPHOCTHU

1.16

HCIOJIb30BATh CXCMbI U CXCMATHYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX




YCTPONCTB, M3MEPUTENBHBIX NMPHOOPOB U TEXHOJIOTMYECKHX IPOLIECCOB
IOpU PELICHUH Y4YeOHO-NPAKTHUUECKUX 3a]ad, ONTHUYECKHUE CXEMbl I

MOCTPOCHHS N300paKEHUH B TUIOCKOM 3€pKaJie M cOOMpPAIOIIEH JTHH3e

1.17

OPUBOANUTH  TpUMEphl  (HAXOAWUTh  HMH(POpPMAIMIO O  IPHUMEPaAX)
HPaKTUYECKOr0 HCIHONB30BaHHs (PU3NUECKUX 3HAHHU B IOBCEIHEBHOM
KHU3HH Ui oOecriedeHrs: 6€30MacHOCTH MpU OOpalleH!: ¢ MpudopamMu U
TEXHUYECKHUMHU YCTPOICTBAMH, COXPAaHEHHUS 3I0POBbS M COOJIIOACHHS

HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYIKaIOLIEl cpezie

1.18

1.19

OCYILECTBIISATh MOUCK HMH(MOpMAIMK (PU3HMUECKOTO COACP)KAaHHUS B CETH
HuTepHeT, caMOCTOSATENbHO (OPMYIUPYS MOUCKOBBINA 3aIIPOC, HAXOIUTh
MYTH ONpEAETICHHUS JOCTOBEPHOCTH IMOJyYeHHON MH(POpPMALUK Ha OCHOBE

WMEIOIIMXCS 3HAHUM U TOTIOJIHUTEIBHBIX HCTOUYHUKOB

MCIOJIb30BaTh MPU BHIMOJHEHUH Y4€OHBIX 3aJaHHIl Hay4YHO-TIOMYJISAPHYIO
TUTepaTypy  (HU3MYECKOTO COACpXaHWS, CIPABOYHBICE MaTepHAIIbI,
pecypcbl cetu MHTepHET; BiaaeTh npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpazoBaHus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

1.21

CO3/1aBaThb COOCTBEHHbIC NMHUCHBMEHHbBIE U YCTHBIE COOOIEHHMS Ha OCHOBE
UHPOpPMALIUK W3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJNEPIKAHMS,
nyOJIMYHO MPEACTaBIATh PE3yJIbTaThl IPOSKTHOM MM UCCIIE0BATEIbCKON
JEeSTEIIbHOCTH, HpPU ATOM TIPaMOTHO  HCIOJIb30BAaTh  M3YyYEHHBIN
NOHATUIHBIN anmapar W3ydyaemoro paszaena (U3MKM M COIPOBOXKIATb
BBICTYIUICHHE IIpe3eHTalMed ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpHH

CBCPCTHUKOB

NpPU BHINOTHEHUH YYE€OHBIX IMPOEKTOB U HCCIEAOBAHUN (PUINYECKUX
MPOLIECCOB PACHPENEATh OO0S3aHHOCTH B TIpPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33Ja4aMHU, CIEIUTh 3a BBIOJIHEHUEM IJIaHA ACHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B
JIeATETbHOCTh TpYyIIIBI, BBICTPAaUBaTh KOMMYHUKaTUBHOE

B3aMMOJICIICTBHE, IPOSABIISA TOTOBHOCTD pa3peliaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUSA
pa3nena JJ1eMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

®uszuka — Hayka O [mpupoxae. SIBieHHs HOpPUPOABL
1.1 @usnyeckue  SABICHUS: MEXaHUYECKHE,  TEIUIOBBIC,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

dusnyeckue BeNUUUHBL V3MepeHne GU3NUECKUX BEIUYUH.
1.2 Ousnueckue  npuOopel.  [lorpemHocTs  U3MEpEHUH.

MexnyHapoaHas CUCTEMA €IMHULL

EcrecTBeHHOHAY4HBII METOJ] TO3HAHH: HAOIIOJCHHUE,
IIOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBMKEHUE THIIOTES,
9KCIIEPUMEHT [0  IPOBEPKE  TIHUIOTE3, OOBICHEHUE

Ha6moz[aeMoro SABJICHUA

1.4 Onwucanue pU3MUECKUX SBICHUHN C TOMOIIBIO MOJIEIICH

[IpakTuueckue padbOTHI:

W3mepenue pacCTOSHUN.

15 N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeTa.
' Omnpenenenne pasMepoB MajbIX TEJ.

N3mepenue TemrepaTypbl IpH TMOMOLIM  KHJIKOCTHOI'O

TEPMOMETPA U JAaTYUKA TEMIIEPATYPBI
INEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

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

HBI/I)KCHI/IG HaCTull BCUICCTBA. CBs3b CKOPOCTHU IOBWIKCHUSA

2.2 4acTHLl € TeMmieparypoid. bpoyHOBckoe  ABH)KEHHE,

mudy3ust

23 BzauMoneiicTBue YacTuUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHUC

AFpeFaTHBIe COCTOsIHHUA  BC€HICCTBA: CTpOCHUEC Ta30B,

Y KUAKOcTeH M TBEPABIX  (KPUCTAUIMUECKHX)  Tell
B3aumocBs3p MexXJy CBONCTBAaMH BEIIECTB B Pa3HBIX

arperaTHbIX COCTOSIHUAX W HUX aATOMHO-MOJICKYJISIPHBIM




CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:

Onenka  jauamMeTpa  aroMa  METOIOM  psioB  (C
25 ucroib30BaHueM (otorpaduii).

OmnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACLIMPEHMSI Fa30B.
OnbITEl IO OOHAPYXKEHHUIO JIEHCTBHS CHIJI MOJIEKYJSPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHndeckoe JABHXKCHUC. PaBHOMepHOC 1 HCPAaBHOMEPHOC

3.1
JBUYKEHUE
3.9 Ckopocte. CpenHsii CKOPOCTh IPU  HEPAaBHOMEPHOM
' JBUKEHUH. Pacy€r myTH v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aumopeiicTBue Ten
3.3 KaK MpUYMHA U3MEHEHUsI CKOPOCTH IBUKeHUs Teda. Macca
KaK Mepa MHEPTHOCTH Tela
34 [InotHOCTh BemecTBa. CBSA3h IUIOTHOCTH C KOJUYECTBOM
' MOJIEKYJ B eIMHUIE 00bEMA BEIECTBA
3.5 Cuila KaK XapakTepHCTHKA B3aUMOJICUCTBUS Tel
36 Cuna ympyroctu u 3akoH ['yka. H3mepeHne cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBneHue TAroTeHMs M cuia TskecTH. Cuina TSKECTH Ha
' npyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenus. Tpenue ckonapxkeHUs U TpeHHUe 1nokosi. TpeHnue
' B IIPUPOJIE U TEXHUKE
3.9 CnoxxeHue CwWiI, HaNpaBICHHBIX IO OJHOW NPSMOM.
' PaBHOElcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
Omnpenenenne CKOPOCTH PaBHOMEPHOT'O JBMKEHUS (LIapuKa
B JKHMJIKOCTH, MOJIETH DJIEKTPUYECKOTO aBTOMOOWIS U Tak
3.10 nanee). OmpeneneHue CpeaHedl CKOPOCTH CKOJBXKCHHS

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

JIEMOHCTPUPYIOIIHE 3aBUCUMOCTH pacTsHKeHUs




(medbopmanuu) MpPy>KUHBI OT MPUIOKEHHON CHIIBL. OTBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKEHUS

OT Beca TeJa M XapaKTepa CONPUKACAIOIINXCS TTOBEPXHOCTEH

@u3nyecKkue SBICHUSA B INPUPOAC: INPUMEPHI ABWKEHUSA C

3.11 Pa3IMYHBIMH CKOPOCTSIMH B JKMBOM W HEXHUBOW TMPHUPOJE,
JEWCTBHE CUIIBI TPEHUS B IPUPOJIC U TEXHHKE
3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, IOJIIMITHUKI

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

Hasnenne TBEpAOro Ttenma. CrnocoObl yMEHbLICHHS U
YBEJIMYEHUS J1aBICHUS

JlaBieHue rasa. 3aBUCHMOCTb JIaBJICHHS Ta3a OT 00BEMa,
TeMIIepaTypsl

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

razamu. 3axoH Ilackais. IIlHeBMaTHUEeCKHE MAIIMHEL

4.4

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

FnﬂpaBanecxne MEXaHU3MBbI

4.5

4.6

Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpudauHbBI
CYILIECTBOBAHMS BO3AYLIHOW oOomouku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT

BBICOTHI HaZl YPOBHEM MODPS

W3mepenune armochepHoro namienus. [IpuGopsl  ams

M3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

4.7

I[eﬁCTBHC KHUAKOCTHU M rasa Ha HOl"py}KéHHOC B HUX TCJIO.

BrlTankusaromias (apxumMeioBa) cuiia. 3akoH Apxumesna

4.8

[InaBanue ten. BozayxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

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

BBITAJIKHABAIOUIEH CUIIbI, IEMUCTBYIOIIEH Ha TEJIO B KUIKOCTH,




0T 00BEMa TOTPYKEHHOW B JKUAKOCTH YacTH Tela U OT

IINIOTHOCTH XKHUAKOCTH. KOHCTp}’I/I]I)OBaHI/Ie apeoMCTpa HIIN

KOHCTPYUPOBaHUE JOJKH u OIpe/iesieHue eé
rpy30H01bEMHOCTH
.10 Ouznyeckue SBICHUS B MPUPOE: BIUSIHHUE aTMOC(HEpHOro
' JIaBJICHUSI HA )KUBOI OpraHu3M, IIaBaHUE PBIO
TexHuueckue  ycTpoiicTBa:  COOOIIAIONIMECS  COCYBI,
411 YCTPOMCTBO  BOJONPOBOJAA,  THIPABIUYECKUN  TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanundeckas padbora
5.2 Mexanudeckas MOIITHOCTb
- [IpocTeie MexaHU3MBIL: pblYar, 0J0K, HAKJIOHHAS MJI0CKOCTb.
' [IpaBuno paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onotoe mpaBuio» MexaHuku. KosdduuueHnt monesnoro
9.5 neiicTBusl MexaHu3MoB. lIpocTble MexaHu3Mbl B OBITY U
TEXHUKE
5.6 [loTeHumanpHast SHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
o.7 Kunernueckas sneprus
£ g [Tonnass wmexaHwdeckass HHEprus. 3aKOH HU3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKON IHEPTUn
[IpakTudeckue pabOTHI:
Omnpenenenne pabOThl CHJIBI TPEHHS] NMPU PABHOMEPHOM
59 JBWKEHUM Tela 10 TOPU3OHTAIBHOM  MOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHOBecHs pelyara. M3smepenue
KIIJ] HakyoHHOM MocKOCTH. M3ydeHne 3akoHa coXxpaHEeHUs
MEXaHUYECKON YHEPTUN
5.10 ®u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA
TexHuueckue  yCTpoMCTBAa:  pblyar, TOABWKHBIA U
5.11 HEMOJIBIKHBIM OJIOKM, HAKJIOHHAs IIJIOCKOCTh, TMPOCTHIE

MEXaHU3MBI B OBITY




8 KJIACC

Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
pasneiia 3j1eMeHTa
TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TIOJI0XKEHUS MOJIEKYJIIPHO-KMHETUYECKOH TeoprH
6.1 CTpoeHus BelecTBa. Macca U pa3mepsl MoJeKy. ONBITHL,
' MIOJITBEPIKTALOLITHE OCHOBHBIE MIOJIOKEHHUS
MOJICKYJISIPHOKUHETUYECKON TEOPUHU
6.2 Mopnenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOr0 COCTOSIHHIA
' BemiecTBa. Kpucrammmyeckue u amopdHbie Tena
63 OOBbsicHEeHHE CBOWCTB Ia30B, KHUJIKOCTEH U TBEPABIX TEN Ha
' OCHOBE TOJIOKEHHI MOJICKYJISIPHOKHHETUIECKOI TEOPHH
6.4 CMaunBaHue U KallWUISIPHBIE SBJICHUS
6.5 TennoBoe paciMpeHue u cxaTue
66 Temmeparypa. CBs3p  Temmeparypbl €O  CKOPOCTBIO
' TETUIOBOTO JIBIYKEHHSI YaCTHUI]
6.7 Buytpennsas sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEU
° ' SHEPIHH: TEeIUIonepeada i CoBepIeHue padboThl
68 Bunel Termonepenaud: TEIIONPOBOJHOCTb, KOHBEKIIHS,
' U3ITy4YeHHE
6.9 KonnyectBo TemnoTsl. Y aenbHas TEIIOEMKOCTh BELIECTBA
TenmooOMeH W TemIoOBOe paBHOBECHE.  YpaBHEHHE
6.10
TEIJIOBOro OanaHca
6.11 [lnaBneHne W OTBepACBaHWE KPUCTAJUIMYECKUX BEIIECTB.
. VY nenpHas TEmI0Ta IUIABIEHUS
[TapooGpazoBanue u konneHcanus. Mcmapenue. Kunenwue.
6.12 VYnaenpHas  Temjgota  mapooOpazoBaHMs.  3aBUCHUMOCTb
TEeMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTo aBIeHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 DHeprus TOIIMBa. Y 1eibHasl TeMI0Ta CrOPaHUs
6.15 [Tpuntuns! pabote! TemoBbix apurateneit KIIJ[ Temmosoro




JaBuraressi. TerioBble JBUraTeld U 3alllMTa OKPYKAOUIEH

cpenbl

6.16

3aKOH COXpaHEHMsI U IPEBpAIICHUS HHEPTUU B TEIUIOBBIX

mponeccax

6.17

[IpakTuueckue padbOTHI:

OnbITel IO OOHAPY)KEHUIO ACWCTBUS CHI MOJEKYJISIPHOTO
HPUTSKEHHUS.

OnbITHl MO BBIPALIMBAHUIO KPUCTAIJIOB IIOBAPEHHOM COJIM
WK caxapa.

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

Omnpenenenue AaBIeHNs BO3AyXa B OaJUIOHE MINPHILIA.
OnbITEl, JEMOHCTPUPYIOIIWE  3aBUCHMOCTb  JIaBIICHHS
BO3/lyXa OT ero 00bEMa U HarpeBaHUs HIIH OXJIaXKICHHUS.
[IpoBepka rumoTe3sl JIMHEHMHOM 3aBUCUMOCTH  JUIMHBI
CTOJIOMKA JKUJIKOCTM B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPaTypHI.

HaGmronenne w3MeHEHUS BHYTPEHHEH »JHEpruud Tela B
pe3yJbTare Terjaonepeaays U paboThl BHEIIHUX CHUIL.
HccnenoBanue sBIEHUS TEIUIOOOMEHAa IpPH CMEIIMBAHUH
XOJIOZHOW U TOpsTYE BOJBI.

OmnpeneneHre KONMMYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOM
IIPU TEMIIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM LIUIUHIPOM.
OmnpeneneHue yaenbHON TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHOM BIAKHOCTH BO3LyXa.

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

6.18

6.19

@u3nyeckue SABICHHUS B  NPUPOAE: TOBEPXHOCTHOE
HATSDKEHUE M KaWJUISIPHBIE SIBJICHUSI B IPUPOAE, KPUCTAILIBI
B mpupoje, uznyuenue ConHua, 3aMep3aHue BOJOEMOB,

MOPCKHUEC 6pI/I3LI; o6pa3013aHHe POCEHI, TyMaHa, UHEA, CHETa.

TexHuyeckue  ycTpoMCTBa: KallWUIsIpbl,  IpUMEPHI

HCIIOJIb30BaHUA KPUCTAJJIOB, JKUJKOCTHBIN TCPMOMETD,




JATYUK TEMIEepPaTypbl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETPBI, TMCUXPOMETP, MapoBas TypOMHA, ABUTaTENb

BHYTPEHHETO CTOPaHHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poja 3JEKTPUUECKUX 3apsioB
B3aumopeiictBue  3apsokeHHbIX  Tell.  3akoH — Kysona
7.2 (3aBMCHMOCTDh CHJIBl B3aMMOJEHCTBUS 3apsDKEHHBIX TEI OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)
Onexkrpuueckoe mnone. Hanpsyk€HHOCTh 3JIEKTPUYECKOTO
7.3 nosig. [IpuHIMN cynepno3uuuy 3JI€KTPUUYECKUX moJel (Ha
KayeCTBEHHOM YPOBHE)
Hocurenu  snexkTpuyeckux  3apsaoB.  DJIEeMEHTApHBIN
7.4 anekTpuyeckuil 3apsa. Crpoenue atoma. IIpoBoaHuMKM U
TUDJIEKTPUKU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
- ONEeKTpUYECKUI TOK. Ycnosus CYILLECTBOBaHMS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKN IOCTOSTHHOT'O TOKa
27 JIeHCcTBUS 3JIEKTPUUECKOro TOKa (TEIUIOBOE, XMMHUYECKOE,
' MarHMTHOE). DIEeKTPUUECKUN TOK B )KUJKOCTSIX U razax
. Onexktpuueckasds nenb. Cuna  TokKa.  DJEKTPUYECKOE
' HaIpsHKeHHe
29 ConpoTuBieHHE MNPOBOJHUKA. Y AEIBHOE CONPOTUBIICHHE
' BELIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
[TocnenoBarensHOE U napajuieaIbHOe COEIMHEHHE
7.11
MIPOBOJHUKOB
PaboTa 1 MOIIIHOCTE AMEKTPUIECKOTO ToKa. 3akoH J[>koyis —
7.12
Jlenna
213 DneKTpuueckue Lend ¢ TOTPEOUTENN AJIEKTPUUYECKOU
. sHepruu B ObITy. KopoTkoe 3amblkaHue
214 IlocTosiHHBIE MarHuTBHL. B3aumoneicTBHE MOCTOSIHHBIX

MAarHuToB




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

7.15
JUTSL )KM3HU Ha 3emiie
216 OnelT Opcrena. MarHuTHOe 1OJI€ 3JIEKTPUUECKOIO TOKa.
. [IpuMeHeHHe 37eKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHMTHOIO TOJISI HA MPOBOJHHUK C TOKOM.
217 DNeKTpoABUTaTeNIb IOCTOSIHHOTO Toka. Mcnonb3oBaHue
' 3JEKTPOJIBUIATENEe B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCIopTe
OnbiTel Dapajes. SBieHUE 3IEKTPOMATHUTHON WHIYKIIUH.
7.18
[IpaBuio Jlenna
Onekrporenepatop. CrnocoObl MOTYYEHHS AIIEKTPUUYECKOM
7.19 SHEPTUH. DIEKTPOCTaHIIUU Ha BO300HOBJISIEMBIX
HMCTOYHUKAX YHEPTUU
[IpakTuueckue pabOTHI:
OnpIThl MO HAOMIOJIEHUIO AJIEKTPU3ALUU TEN UHIYKIHEH U
MIPU COMPUKOCHOBEHHH.
HccnenoBanne  nelCTBUS  JJEKTPUYECKOTO  MOJA  Ha
MIPOBOJIHUKY U JAUDJICKTPUKH.
COopka wu mpoBepka pabOTBl DIEKTPUUECKOH  IIenu
MOCTOSTHHOTO TOKa.
N3mepenue u peryavpoBaHue CUIIBI TOKA.
N3mepenue u peryanpoBaHue HAPSKEHUSI.
290 HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, WAYLIETO 4epes

PE3UCTOp, OT CONMPOTHBIICHHS PE3UCTOPA M HANpPSDKEHUS Ha
pesucrope.

OmnbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUYECKOTO
COIIPOTHBJIEHUS] TPOBOAHMKA OT €ro JUJIMHBI, IUIOIIAIH
MOTIEPEYHOT0 CEYECHHUS U MaTepuaa.

[IpoBepka  mpaBuUiia  CIOXKEHUS  HANpPSHDKEHUW — TIPU
MOCTIeIOBATEIbHOM  COEAMHEHUM  JIByX  PE3UCTOpOB.
[IpoBepka mpaBwia uis CHUJIBI TOKa NpPU MapalIeIbHOM
COETMHEHUU PE3UCTOPOB. Onpenenenue paboThI

JNEKTPUYECKOT0  TOKA, HMIAYMIEr0  4Yepe3  Pe3ucTop.




Onpenenenue MOUIHOCTH 3JIEKTPUYECKOTO TOKa,
BbIICIISIEMOM Ha pe3ucrope. lMccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, MAYLIETO Yepe3 JaMIIOUKy, OT HAINpSKEHUs Ha
neil. Omnpenenenue KIIJI wnarpesarens. WccnenoBanue
MarHMTHOTO  B3aUMOJICCTBUSI TMOCTOSIHHBIX ~MAarHUTOB.
N3yueHrne MarHuTHOTO IOJISI TOCTOSIHHBIX MAarHUTOB IPHU UX
o0beMHEHUH U pasfeneHud. VccnepoBanue aelcTBUA
AJEKTPUYECKOTO TOKAa HAa MAarHUTHYIO CTpeiky. OTMbITHI,
JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJACHCTBUS
KaTyLIKX C TOKOM M MarHuTa OT CHJIbl TOKA W HAIPaBIICHUS
TOKa B Karyuike. M3yueHune nelcTBUS MarHUTHOTO IOJIsSL Ha
MPOBOJHUK ¢ TOKOM. KoHCTpyHnpoBanue u uzydeHue padboThl
anekrpoasurarens. Mamepenune KIIJI anmekTpoaBuratenbHON
yCTaHOBKH.  OmNbITBI MO  HUCCIEAOBAHUIO  SBJICHHS
3JEKTPOMarHUTHOW WHIYKUWU: HCCIEAOBAaHUE W3MEHEHUI

SHAYCHHA U HAITPABJIICHUSA MHAYKIIMOHHOT'O TOKa

dusznueckue IBICHUS B IpUPOAC: IJICKTPHUICCKHUC SABJICHUA B

aTMOC(bepe, QJICKTPHUUYCCTBO KHUBbIX OPraHu3MOB, MArHUTHOC

e noJyie 3eMiH, Ipei( MOJIOCOB, POJIb MATHUTHOTO TOJIS IS
YKU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE

TexHudeckue yCTpOMCTBA:  DJIEKTPOCKOI,  aMIIepMeTp,

BOJIETMETP, PEOCTaT, CUETYMK ODIIEKTPHUECKOW DHEPTHUH,

799 3JIEKTPOOCBETUTENILHBIE pudopHl, HarpeBaTelbHbIe

. JIEKTPONIPUOOPHI (mpuMepsl), NIEKTPUYECKUE

MPEIOXPAaHUTENN,  JJCKTPOMArHUT,  DJIEKTPOJBHTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
pasnena
MEXAHUYECKHUE SABJIEHUA
8 Mexanuueckoe BrxeHue. MarepuanbHas Touka. Cucrema

8.1

oTCcUéTa




8.2

OTHOCUTENBHOCTh MEXAHUYECKOTO JABUMXXCHUA

8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBHKECHHE
HepaBnomepHoe mnpsimonuHeitHoe nBuxkeHue. CpemHsis u
8.4 MIHOBEHHAass CKOPOCTh Te€jla TMpU  HEPaBHOMEPHOM
JBHKECHUHT
8.5 YckopeHne. PaBHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKCHHE
8.6 CBoboanoe naaenue. OneiTel ["anunes
PaBHOMepHOE [BIKeHHE 10 OKpykHOocTH. Ilepuox wu
8.7 gactoTa oOpamienus. JIluHeiiHass u yriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 [TpuHIMI CynIepHIO3UIINH CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHS: cuja TPEHUS CKOJNBXKEHHS, CWIa TPEHUS
' MOKOSI, TPYTHE BUJIbI TPEHUS
814 Cuna TsKecTd U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHe
' CBOOOJHOIO NaJACHUS
815 JBuxenue muaHer Bokpyr Connua. IlepBas xocmuueckas
' cKkopocTh. HeBecoMOCTh U meperpy3Kku
PaBHOBecue MarepuanbHON TOUKH. AOCOMIOTHO TBEpAOE
8.16
TEIOo
817 PaBHOBecue TBEPAOro Tela € 3aKPEIUIEHHOM  OCBIO
' BpaieHus. MoMeHT cuiibl. LleHTp TshkecTH
8.18 Nmmynsc Tena. U3menenne umiynsca. MIMmyiibe cumsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanudeckas paboTa 1 MOIITHOCTh
8.9 PaboTa cun TshkecTu, ynpyroctu, TpeHus. CBs3b SHEPTUU U
' paboThI
823 [TorennmansHass  PHEpPTrUs  Teia,  IMOAHATOTO  Hal

MMOBCPXHOCTBIO 3eMin




8.24

IToTeHumanbHas YHEPrUs CKATOU NPy KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWHETUYECKOW SHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckue pabOTHI:

OrnpeziesieHne cpeHeld CKOPOCTH CKOJIbKEHUsT OpycKa WiIu
JIBIDKCHMS]  I[IApUKa 0  HAKJIOHHOM  IJIOCKOCTH.
OrnpeziesieHHe YCKOPEHHsI Tela TPH  PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BpPEMEHU IIPH
PaBHOYCKOPEHHOM JIBFDKEHUU 0€3 HaYaIbHOW CKOPOCTH.
[IpoBepka TUMOTE3bl: €CIM MPH  PABHOYCKOPEHHOM
JIBYKCHUHM 0€3 HAa4aJIbHOM CKOPOCTH ITyTH OTHOCSTCS Kak
P HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME MPOMEKYTKHU
BPEMEHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKEHHUS OT
CHJTBI HOPMAaJIbHOTO JIaBJICHUS. Ornpenenenue
kod(duimenta  TpeHHs  CKoJbkeHus.  OmpenencHue
KECTKOCTU NPy UHBL. OnpeneraeHue padoThl CUIIbI TPEHUS
IIPpH PAaBHOMEPHOM JBIIKEHHUH Teja 1O TOPU30HTAJIBLHOMN
noBepxHocTu. Omnpesenenre padoThl CUITbI YIIPYTOCTH MPU
noAbEME Trpy3a C HCIOJIb30BAHMEM HEMOJABUKHOIO U

IMOJABMKHOTO OJIOKOB

8.28

8.29

Pu3nyecKue SBJICHUS B IPUPOAE: NPUIMBBI U OTJIUBBIL,
newkeHne 1aHeT CONHEYHOW CHUCTEMBI, PEaKTUBHOE

ABUIKCHUC )KUBBIX OPTaHU3MOB

Texunueckue YCTpOﬁCTBaI CIInaoMeTp, JaTYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTHKU

. KoJIeOaHUI: TIepHO/], YacTOTa, aMILIUTY/1a

9.2 MareMaTnyeckuii U IPY>KUHHBIA MasTHUKU. [IpeBpamienue
' SHEPTrUM MpHU KoJieOaTeTbHOM JIBUKEHUN

0.3 3aryxatomue KosneOaHus. BbIHYXIeHHBIE KoJeOaHHs.

Pe3onanc

9.4

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

TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

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

9.6 Wudpa3Byk u yapTpa3Byk
[TpakTuyeckue pabOTHI:
Onpenenenye  4yacToTbl W Ilepuoja  KosebaHui
MaTEMaTUYECKOT0 MasiTHUKA.
OnpezneneHye 4acToThl ¥ Nepuoa KoJieOaHui Npy>KUHHOTO
MasiTHUKA

97 HccnenoBaHue  3aBUCMMOCTM  INepHoAa  KosiebaHui

. MOJIBEIIEHHOT0O K HUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanue  3aBUCMMOCTM — IMepHoAa  KosiebaHui
IPYKUHHOIO MasiTHUKa OT Maccel rpy3a. llpoBepka
HE3aBUCHMOCTHU MepHoja KojebaHuil rpysa, HOoBEILICHHOTO
K HHUTH, OT Macchl TIpy3a M KECTKOCTU MPYKHUHBI.
H3mepeHue yckopeHust CBOOOIHOTO MaJeHus
@dusnyeckue SBICHUS B MPUPOJE: BOCIPUATUE 3BYKOB

9.8 KUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE  BOJIHBI,
IlyHAMH, X0

9.9 TexHudeckue  yCTPOWCTBA:  9XOJOT,  HMCIOJIb30BaHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMal" HUTHOC TIIOJIC. SJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
102 OnekTpoMarHuTHas npupoga cBera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOMCTBaA cBETA
[TpakTiueckue paboThI:
10.4 W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIBHOTO TenedoHa
duznueckue SBICHUS B IPUPOJIC: OMOJIOTHIECKOE IeHCTBUE
10.5 BUAMMOTO,  YJbTPa(QHOJIETOBOIO U  PEHTI€HOBCKOIO

W3JTYyYECHH
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Texnuueckue YCTPOWCTBA: HCIIOJIb30BAHUE

106 AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBS3U
CBETOBGIE SBJIEHUA
11.1 JlydeBast moniens cBera. MICTOUHHMKYM cBeTa
11.2 [IpssmonuHeitHOe pacpocTpaHeHHe CBeTa
Otpaxxenune cBera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
11.3
cBeTa
114 IIpenomnenue cBera. 3akoH IpenomiieHUs cBeta. [lomHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 JInnza. Xop yyen B JIMH3E
116 OnTtuueckas cuctema (oToammapara, MHKPOCKONa U
' TejecKorna
117 'maz kak onThueckas CcUCTeMa. bIM30pyKocThb U
' JAITBHO30PKOCTh
118 Paznoxenne Oemoro cBera B cnekTp. OmnbiTel HbloTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuyeckune paboOTHI:
HccnenoBanue 3aBUCHUMOCTH yTIiia OTPaKEHUS CBETOBOTO
Jy4a OT YIJIa aJCHHUS.
W3ydyeHne xapakTepUCTHK H300paKeHUS TpeaMeTa B
TUTOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yTiia MPETOMIICHUS CBETOBOTO
119 Jyda OT yIJIa aJCHHs Ha TPAHUIIE «BO3JIyX — CTEKIION.
' [Tonyyenue wu300paxkeHUH C TOMOIIBIO coOHparoeit
JIUH3BL.
Omnpenenenne (HOKyCHOTO PAaCCTOSHUS U ONTHYECKOUW CHIIBI
coOMparoIel TUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITEl TI0 BOCHPUATHIO IBETA TPEIMETOB TIPH HX
HAOII0IEHUU Yepe3 I[BETOBbIE (GUIBTPHI
®dwusnyeckue sBICHUS B Tpupojne: 3arMmeHus ConHIA |
11.10 JlyHbI, 11BETA TEJ, ONITUYECKUE SBIICHUS B aTMocdepe (I[BeT
HeOa, pedpakuus, paayra, MUPax)
11.11 TexHUueckue ycTpOHCTBa: OYKH, IEpUCKoI, (oToamnmapar,




OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBGIE ABJIEHUA
191 OnbiTel  Pesepdopna u mnaHerapHas MoOJENb aTroMa.
' Mogaens aroma bopa
122 Hcnyckanue W IOIVIOIIEHUME CBeTa aToMOM. KBaHTHI
' JInneluaTeie CIIEKTPBI
12.3 PagnoaxtuBHOCTH. Anb(a, 6eTa- u raMmma-u3nydeHus
194 Crpoenue aromuoro sapa. HykiioHHas mMoneiab aTOMHOIO
' sanapa. 3oTonsl
128 PannoaxktuBHble mnpeBpamenus. Ilepuon mnomypacnana
' ATOMHBIX SI1EP
126 SnepHbple peaknuu. 3aKOHBI COXPAaHEHUS 3apsioBOrO MU
' MacCcOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cuHTe3a u geneHus snaep. MctouHuku sHepruu
' CoJHIa ¥ 3B€37
129 Snepuas JHEPTETHKA. [eiicTBue pannoaKTUBHBIX
' W3JIy4YEHUH Ha )KUBBIE OPraHU3MbI
[TpakTyeckue paboOTHI:
Habmioienne  CIlOmIHBIX M JMHEMUYaThIX  CIIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHHE SHEPIUM YacCTULBI T10
TOPMO3HOMY IyTH (110 poTOrpadusm).
W3mepeHune paaroakTUBHOTO (poHa
@dusznueckue  SBICHUS B IPUPOJAE:  €CTECTBEHHBIN
1911 palMOaKTUBHBIA (POH, KOCMUYECKHE JIyUd, PaJUOAKTUBHOE
' U3ITy4yeHue MIPUPOJIHBIX MUHEPAJIOB, neiicTBue
paZlOaKTUBHBIX U3IyUYEHUH Ha OpraHU3M 4eJI0BeKa
1919 TexHnyeckue ycTpoicTBa: CIEKTPOCKOI, HHANBUAYATbHBIN

JI0O3UMETp, KamMepa Bunbcona




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

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o01ero oopazosanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu GU3MKK B HAYYHOW KapTHHE MHpPA; CPOPMHUPOBAHHOCTH
0a30BbIX TPEJCTABICHUNH O 3aKOHOMEPHOH CBS3M M TO3HABAEMOCTHU
SBIICHUA  TNPHUPOIBI, O  POJM  OKCIEepUMEHTa B  (HU3UKE, O
cuctemMooOpasytonie poaud (QU3MKU B PA3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA U TEXHOJIOTUH, 00 ABOJIONMH (PU3NUECCKUX 3HAHWHA M MX POJH B
LEJOCTHOM €CTECTBEHHOHAYYHON KapTHMHE MHpPA, O BKJIAJE POCCHICKUX U
3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB

OKPYKaroUIero M1upa, pa3BuTuC TCXHUKU U TEXHOJIOT UM

3HaHus O BUAAX MaTepuM (BELIECTBO U I0JIE), O JBHKEHUU Kak crocobe
CYILLIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOM TEOpUU CTPOEHUS
BEIIECTBA, O (PU3UYECKOM CYLIHOCTH SIBICHHM NMPHUPOJbI (MEXaHHMUYECKHUX,
TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE PA3IN4aTh SIBICHUS
[I0 ONHUCAHHI0O MX XapaKTepHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (U3NYECKOE SBICHHE; YMEHHE PACIO3HABATH
NPOSIBIIEHUE M3YUYEHHbIX (PU3MYECKUX SBICHUH B OKpYKAIOIIEM MHDE,

BBIJIETISIS MX CYIIECTBEHHBIE CBOICTBA (ITPU3HAKN)

BJ'IaIleHI/Ie OCHOBaMH ITOHSATHIHOI'O amnrmapara 1 CHUMBOJJHMYCCKOI'0O sA3bIKa
(1)I/I3I/II(I/I U HUCIIOJB30BAHUC HUX Ui PCHICHUA y‘-Ie6HLIX 3aaa4; YMCHHUC
XapaKTCPU30BaATh CBOICTBa TCI, (1)1/131/1%01(1/16 SABJICHUA W HPOLCCCHI,

HCIIOJIb3YA q)yH,[[aMeHTaJ'IBHBIC " OMIIUPUICCKHUEC 3aKOHBI

YMeHne omuchIBaTh HU3YYCHHBIC CBOMCTBA TEII M (1)I/I3I/I‘ICCKI/IC SIBJICHUAA,

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

Brnagenne ocHOBaMU METOZOB HAyYHOTO MO3HAHUS C YYETOM COOIIOICHUS
mpaBuJI 6€30macHOro TpyAa: HabmtoieHne PU3NUECKUX SIBIICHUM:

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

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

YMCHUC IJIaHUPOBATH HU3MCPCHHA, CaMOCTOATCIIbHO CO6I/Ip aTb




HKCIEPUMEHTAIbHYIO YCTAaHOBKY I10 WHCTPYKILIMHU, BBIYUCIISATH 3HAYCHUE
BEJIMYMHBI U aHATU3UPOBATH MOJTYYEHHBIE PE3yJIbTAThI C YYETOM 3aJaHHON
MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUH;

IPOBEJICHUE HECJI0KHBIX 9KCTIEPUMEHTAIBHBIX MCCIIEJOBAHHUIA;
CaMOCTOSITENIbHO COOMpaTh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY MU MPOBOAUTH
UCCJIEJOBAaHUE 110 MHCTPYKLUH, NPEJICTABIATH IOJyYeHHBIE 3aBUCUMOCTH
¢u3nueckux BeNMMYMH B BUAe TaOnmMIl © rpaduKOB, yUUTHIBATH

IOrpC€IIHOCTHU, ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

[TonnmaHnue XapakTepHBIX CBOMCTB (pU3MUECKHX MOjelied (MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TEJIO0, MOJIETU CTPOEHUS Ta30B, KUIKOCTEU U
TBEPABIX Tell, IJIaHeTapHas MOJENb aroMma, HyKJIOHHAas MOJEIb aTOMHOIO

Apa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHS (PU3NIECKHUX MPOLIECCOB

YMmenne o0bACHATh (PU3MUECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyalHHd IPAaKTUKO-OPUECHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABJIATh IPUYMHHO-CICICTBEHHBIE CBSI3M U CTPOWTH
OOBSICHEHHE C OINOpOM Ha H3ydyeHHbIE CBOMCTBAa (hHU3MUYECKUX SIBICHMH,

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

YMmenue pemars pacuéTHble 3a1a4u (Ha 0aze 2 — 3 ypaBHEHUIl), HCTIOIB3YS
3aKOHBI ¥ (POPMYJIbI, CBS3bIBaIOIIME (PU3NUECKUE BEITUYMHBI, B YACTHOCTH,
3aMKChIBaTh KPaTKOE YCJIOBUE 3aJlauM, BBIABISATH HEAOCTAIOUINE JIaHHBIE,
BBIOMpPATh 3aKOHBl M (QOpMyJbl, HEOOXOIMMble s €€ pelleHus,
HCIIOJIb30BaTh CIIPABOYHbIE JaHHbIE, MPOBOJUTH Pacué€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJIyY€HHOTO 3HAUYeHUs! (PU3NYECKOM BETMYMHBI; YMEHUE
ONpEAeNATh pPa3MEpHOCTh (U3NYECKON BEIMYMHBI, IOJYyYEHHOW MHpu

peUICHUHU 3a1a9n
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YMeHne XxapakTepu30BaTh MPUHIMIIBI JEHCTBHSI TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcie OBITOBBIX NPHOOPOB, W MPOMBIIIICHHBIX TEXHOJOTHUECKUX
IIPOLIECCOB MO UX OMMCAHUIO, UCTIONb3Ys 3HAHUS O CBOWCTBAX (PU3MUECKUX

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

YMeHue UCIonb30BaTh 3HAHUA O (PU3MYECKHX SBICHHUAX B MOBCEIHEBHON
KHU3HU sl oOecriedyeHuss 0e30MacHOCTH MpU OOpalleHuu ¢ ObITOBBIMU
npubopaMH U TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3I0pPOBbS U
COOJIIOJIEHHS] HOPM SKOJIOTMYECKOTO TOBEACHUS B OKpPYXKAIOLIEH cpene;
NOHMMaHWe HEOOXOIMMOCTH TPUMEHEHUS JOCTIKEHUH (GHU3UKH U

TEXHOJIOTHI AJIA palifMOHAJIBHOI'O IPHUPOAO0IIOJIb30BaAHUA




11

OnblIT moucKka, TMpeoOpa3oBaHMs W  NPEACTABICHUS HHPOPMALUU
buznyecKoro  coiepXkaHus C  HCIOJIb30BaHHEM  HH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOI'MH; YMEHHME OLEHUBAaTh JIOCTOBEPHOCTh
MOJly4eHHOW MH(OpMalMM Ha OCHOBE UMEIONIMXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX HWCTOYHUKOB; YMEHHE MCIIOJIb30BaTh IPU BBINOJIHEHUU
y4eOHBIX 33JJaHUN  HAYYHO-TIOMYJISIPHYIO  JIUTEpaTypy (PU3NYECKOTro
CoJIepKaHusl, CIPaBOYHbIE MaTEpUabl, pecypchbl ceTh MHTepHeT; BianeHue
0a30BbIMU HaBBIKAMH IpeoOpa3oBaHus MHGOPMAIMU U3 OJHOW 3HAKOBOM
CUCTEMBl B JIpYIylH0; YMEHHME CO3/1aBaTh COOCTBEHHBIE IIMCBMEHHBIE U

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




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

MEXAHWYECKUE SABJIEHUA

11

1.2

Mexanuueckoe — ABWKeHHe.  MatepuanbHas — Touka.  CucremMa  OoTcuéra.
OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEepHOE M HepaBHOMepHOe nBWkeHue. Cpennsas ckopocTb. Dopmyna Ui

BBIYHCIICHUS CpeaHEel ckopocTu: V = S/t

13

PaBHOMepHOC HpHMOHHHeﬁHOC JABHXKCHUC. 3aBHCUMOCTh KOOpAuHaTbl TE€jla OT

BPEMEHH B CiIy4ae PaBHOMEPHOTI'O IPSIMOJIMHEWHOIO JBUKEHHUS:

x(1)=x,+vt
Fpa(i)I/IKI/I 3aBUCUMOCTH OT BPEMCHM MJId IIPOCKHOHUHN CKOPOCTH, IIPOCKIHUH

NnepeMCIICHUs, ITyTH, KOOPAWHATHI ITPU PAaBHOMCPHOM HpﬂMOHHHCﬁHOM JABMXKCHUU

1.4

1.5

3aBUCUMOCTh KOOpAWHATBI TEJIa OT BPEMCHHU B ClIyda€ pPABHOYCKOPCHHOI'O

HpHMOHHHCﬁHOFO JABUXXCHUA:

Sx{f} = 1'-|;|: *f_l'.?x *

(] iy

CDOpMy.]'IBI A IpOCKIHMH IICPEMCIICHUA, IIPOCKOHWH CKOPOCTH MW IIPOCKIHNH

YCKOPEHMS MTPU PAaBHOYCKOPEHHOM NPSIMOJIUHEWMHOM JIBUKECHHMU:

FQ
s.(D=yy, t+a,-—,
2

;_)_‘_(f):;_)m_ +d, 1,

a,(f)=canst,

] o]

U:.‘f‘- - Ul.'rL =2£T_TS_T
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU IJIAI IPOCKIIUU YCKOPCHUS, IPOCKINUU CKOPOCTH,
NPOCKIUU TePEMEIICHHsI, KOOPAWHATHI TPH PAaBHOYCKOPEHHOM TMPSMOJIMHEHHOM

JBHXXCHHUH

CBobonnoe maneHue. POpMyIbl, ONMUCHIBAIOIIME CBOOOJHOE MAJeHHE Tejla II0
BEPTUKAIU (JIBUXKEHHE Tejla BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3€MJIM).
I'paduku 3aBUCUMOCTH OT BpEMEHH JUISI MPOEKIIMU YCKOPEHHUS, TPOEKIIUN CKOPOCTH

M KOOPAWHATHI ITPU CBO60)IHOM MaaCHWU TCJia IO BEPTUKAIN

1.6

CxopocTh paBHOMEPHOTO JIBIKEHHSI TeJla 10 OKpy)HOCTH. HampaBrienue ckopocTH.

<DopMyJ1a AJId  BBIYUCICHUA CKOPOCTU 4YEPC3 pPaAuyC OKPYXKHOCTU U TIICPpHON




oOpareHus:

iMR
T

L=

LlenTpocTpeMuTenbHOe  yckopeHue.  HampaBneHue — HEHTPOCTPEMHUTENHHOTO

yckopeHusi. @opmyiia i1l BBIYUCICHHS YCKOPEHNUS:

®dopmyiia, cBsI3bIBaIOLIasl IEPUOJI U YaCTOTY OOpalleHUS:

v = 1
T
Macca. IInotrocTh BemecTBa. @opmyiia A BBIYUCICHUS IITIOTHOCTH:
1.7 om
V
1.8 ' Cuna — BekropHas pusndeckas BenuurHa. ClokeHue CHil
1.9 SBnenue unepruu. Ilepssiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUJIbL, ACUCTBYIOLIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 . _
Fy w=-Fiy
Tpenre nmokos W TpeHUE CKOJbKeHHs. DopMmyna sl BBIYUCICHHUS MOJYJS CHIIbI
1.12  TPEHHS CKOJIBKEHUS:
F_=u-N
=K
Hedopmarust Tena. Ympyrue u Heynpyrue aedopManuu. 3aKkoH yHOpyroi
1.13  Aebopmaiuu (3akou I'yka):
F=k-Al
BcemupHoe Tsrorenune. 3aKk0H BCEMUPHOTO TATOTEHHUS:
My - 14
F=Gg. 1 _2
1.14 R

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
®opmyiia 175 BBIYUCIECHUSI CUJIBI TSKECTH BOJIM3H MOBEpXHOCTH 3emun: F = mg.

JBuxenue ninaner Bokpyr Connua. IlepBas kocmudeckast ckopocts. HeBecomocTs n




Heperpy3Ku

NmMrtynbe Tena — BeKTopHast GU3MUYECKas BETHUHHA.
1.15 pP=mi

Nmnynsc cucremsl tein. M3menenue ummyinbca. MMmyibsce cumsl

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

Mexanunyeckasi pabora. @opmya sl BBIYUCIEHUS PaOOThI CHIIBIL:

A=F5cosct

117 Mexannueckass MOIITHOCTD:

n=4
I

Kunernueckas u MNOTCHIMAJIbHAas SHCPIrus. CDOpMYJ'Ia JJIA BBIYUCIICHUA

KUHETHYCCKOU OHCPIuu:

J'HUE
E =——
2
1.18 . .
TeopeMa O KMHCTUYCCKOHN DHCPI'UU. d)opMyna JJI BBIYMCIICHUS ITOTCHIUMAJIbHOU
OHCPIruu TCjia, IOAHATOIO

Hajg 3eMéi:

E,= mgh

Mexannyeckas SJHEpIus:

E=E;+E,

11 .
9 3akoH COXPAHCHUS MEXAaHUYCCKOU SHECPI'UH. CDOpMYJ'Ia AJI 3aKOHA COXPAaHCHU

MEXaHUYECKOM PHEPTUHU B OTCYTCTBHE CHJI TpeHus: E = const.
IIpeBpalieHne MEXaHUYECKON SHEPTUU ITPU HAJIMYUU CUJIBI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKHU.

Peruar. Moment cuitsl: M - Fl.

Ycaopue PaBHOBECHS pblyara:

1.20 M +M, +..=0

[MoxBwxHbIM 1 HenoABWKHBIHM Ooku. KIT/ mpocThix MexaHU3MOB,

n= Anonesnan

14'3&1‘1:&‘15!




1.21

JlaBiieHue TBEpIOTO TENA.

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

_E
p_s"

JaBnenue raza. ATMmocepHoOe 1aBJICHHE.

FI/I,I[pOCTaTI/ILIeCKOC AaBJICHUEC BHYTPH KUIKOCTH.

(DOpMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPHU JXUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc

1.23

1.24

1.25

3akon Apxumena. Dopmyna g ONpeACNCHUS — BBITAJIKUBAIONIEH  CHUIBL,
JIEHCTBYIOIIEH Ha TEJ0, OTPYKEHHOE B KUJIKOCTh WJIH Ta3:

F Apx. — pev
VYcnosue niaBanus tena. [naBanue cyj0B 1 BO3yXOIIaBaHUE

Mexannueckue KoieOaHus. AMIUTMTYAQ, IEPUOJ] U YacToTa Kojebanuii. Dopmyia,

CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KOJIEOAHHIA:

Marematuueckuidi M TPY>KUHHBIA MasTHUKU. [IpeBpaiieHue SHEpruu mnpu

KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc

1.27

MexaHndecKkrue BOJIHEL. HpO]lOJ'II)HI)Ie U TONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTB paClpoOCTPAHCHUS BOJIHBI:

h=v-T

1.28

1.29

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI HA T'paHULEC JIBYX
cpen. Hdpa3Byk u yIbTpa3ByK

Ipaxmuueckue pabomul

H3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUJIbI; KECTKOCTH
NpYXUHBL, KOX(POUIIMEHTa TPEHHS CKOIBXEHUS, pabOThl CHJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpeIHEH CKOPOCTH [IBIDKCHHsS OpycKa MO HAKJIOHHOW IIJIOCKOCTH;
yCKOpeHHus: OpycKa MpH JABMKEHUU MO HAKIOHHOW IMJIOCKOCTH; YacTOTHI U MEpHoJa
Koje0aHUM MaTeMaTHYeCKOro MasTHHKA; YacTOThl M Tepuojaa KojebaHMid
MPYXKUHHOTO MasiTHUKA; MOMEHTAa CHJIBI, JACHCTBYIONIETO Ha pbIYar; pabOThI CHUIIBI
YIOPYTOCTH TPU TOIBEME Tpy3a C MOMOIIBI0 HETOBIKHOTO OJIOKA; paOOTHI CHIIBI

yIPYTOCTH MPH NMOABEME Ipy3a ¢ TOMOIIBIO MOBIXKHOTO OJIOKA.




HccnenoBanue 3aBUCMMOCTH apXHUMEIOBOW CHIIBI OT 00BbEMa MOrpyKEHHOM YacTu
TeNa U OT INIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT MacChl
T€Ia; CWIbl TPEHMs CKOJIBKEHMS OT CHJIBI HOPMAJIBHOI'O JAaBJICHUS U OT poJa
IIOBEPXHOCTH; CHJIBl YINPYTOCTH, BO3HMKAIOUIEM B IPYXKHHE, OT CTCIECHH
negopManuu MPY>KUHBI; YCKOpeHHs Opycka OT YIJla HaKJIOHAa HalpaBJISIOIICH;
nepuojia (4acToThl) KoneOaHMH HUTSHOIO MAasATHUKA OT JAJMHBI HUTH; Iepuoja
KOJICOAHUH TMPYKMHHOTO MAasTHUKAa OT MAacChl Tpy3a M JKECTKOCTU MPYKHUHBI,
UCCJIEIOBAaHME HE3aBUCUMOCTH NE€pPHOAA KOoJeOaHU HUTSIHOIO MasTHUKA OT MaccChbl

rpy3a. IIpoBepka yciaoBUsI paBHOBECHS pbluara

Dusuueckue sA61€HUs 68 NpUpoOe: IPUMEPHI IBUKEHUS C Pa3IMUYHbIMU CKOPOCTSIMU B
JKUBOM M HEXUBOM NpUpOJE, NEHUCTBUE CHIIBI TPEHUS B MPUPOAEC U TEXHHKE,

INPpUJIWBBI W OTJHMBBI, ABHXXCHUC IIJIAHCT CoiHeuHOI CUCTCMBbI, PCAKTHBHOC

130 JIBIDKEHUE JKHUBBIX OPIaHU3MOB, pblyard B Telle 4esloBeKa, BIUSHUE arMochepHOoro
JIABJICHUS] HA XKMBOM OpraHW3M, IUIAaBaHUE PBIO, BOCTIPHUATHE 3BYKOB JKMBOTHBIMHU,
3eMJIETPSICEHHUE, CEICMUYECKHE BOJIHBI, LIyHAMH, 3XO
Texnuueckue ycmpoticmea: CHUAOMETP, JNATYUKHU IIOJOXKEHHUS, PACCTOSHUA U
YCKOPEHUs, JIMHAMOMETp, MOJAIUMIHUKY, paKeThl, pbluar, IOJABUXHBIA U

131 HEMOJABIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, INPOCThIE MEXaHU3Mbl B OBITY,

' COOOILaoIIMeCs] COCYIbl, YCTPOHCTBO BOAOIPOBOAA, THUIPABINYECKUN Ipecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEpP, HOPIIHEBOW HAcOC, apeoMeTp, 3XOJOoT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 | TEIUJIOBBIE SABJIEHUA
OcCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKONW TEOPHUU CTPOEHUS BELIECTBA.

2.1 Mopenn TBEPAOTO, IKHUIKOTO W  ra3o00pa3HOTO  COCTOSHHUMA  BEIIECTBA.
Kpucrannuueckue u amopgHbIe Tena

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

" BpoyHOBCKOE ABIKeHHE, U Qy3Hs

2.3 CwmauuBaHMe U KaNWUISIPHBIC SIBICHUS

2.4 TerioBoe pacHIMpeHHE U CKATHE

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sHeprus. PaGora u Teruonepenada Kak CIIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPTrUn

2.7  Bwuasl Teruionepeaadyn: TeIUIONPOBOIHOCTh, KOHBEKIIHS, N3TyICHNE

2.8  Harpeanwue u oxaxacaue Tei. KoaumdecTBo TeIIOTh. Y elIbHAS TEIUIOEMKOCTb:




O=am(t,—1)

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

2.9 Oamanca:
O +0, +..=0
Hcnapenue u KoHAeHcalus. VI3MeHeHuWe BHYTpPEHHEH OSHEpPruuM B Ipolecce
2.10 wucnapenuss W  KoHaeHcanmuu. KumeHume KHIKOCTH. YJenpHass  Temiora
napoobpasoBanus: L = Q/m
2.11 BnaxHOCTb BO3ayXxa
[TnaBnenue n kpucraumzanus. lI3meHeHne BHyTpeHHEH SHEPTUU IIPU IIJIABJICHUU U
KpUCTAJIIIM3aluu. Y IebHAasl TEII0Ta TUIaBJIEHUS:
2.12 0
= m
213 BHyTpeHHss 5Heprus cropaHusi TOIUIMBA. Y ielibHAs TEIUIOTa CrOpaHUs TOIUIMBA: (]
T =Q/m
2.14 Tlpunuumns! padotsl TerioBbix asurateneii. KI1/] remnoBoro qeurarens
IIpaxmuueckue pabomul
W3mepenue yaenpbHOW TEIMIOEMKOCTH METAJUIMYECKOrO IWIMHAPA; KOJIUYecTBa
TETUIOTHI, TIOJTYYEHHOTO BOJOW KOMHATHOH TemIiepaTrypbl (PMKCUPOBAHHON MacChl, B
215 KOTOPYIO ONYIIEH HarpeThlil HMIMHJIP; KOJMYECTBA TEIUIOTHI, OTAAHHOIO HArpeThIM
' LIWIMHIPOM, IIOCJIE€ OIyCKaHHs €ro B BOJY KOMHATHOW TeMIEpaTyphl;
OTHOCHUTEJIbHOM BJQXXHOCTH BO3/yXa; YIEJIbHON TEIUIOTHl IJIABICHUS JIbJA.
HccnenoBanyre M3MEHEHUS TEMIIEPATYPbI BOBI IPU PA3IUYHBIX YCIOBUSIX; SIBICHUSA
Ter1000MeHa IpU CMEIIMBAaHUK XOJIOIHOM U ropsiuel Bobl; Ipolecca UCIIapeHUst
Qusuueckue s61eHUs 6 Npupode. TOBEPXHOCTHOE HATSIKEHME M KalUJUISPHBIE
2.16 saBneHHs B TNpPHPOJIE, KPUCTAUIBI B MNpupone, u3nydeHue CoiHIa, 3amep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHeTa
Texnuueckue ycmpoiicmea: KamWIISpbl, TPUMEPbl HCIOJIb30BaHUS KPHUCTAUIOB,
517 KUAKOCTHBIM TEPMOMETpP, HaT4YUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIJICHUS
' JIOMOB, TUTPOMETpBI, TICUXPOMETp, MapoBas TypOWHA, JABHUraTeslb BHYTPEHHETO
CrOpaHHus
3 | DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DOmnextpuszanus Ten. J[Ba BUAA 3IEKTPUUECKUX 3apsI0B
3.2 BzammopeiicTBue 3apsHKeHHBIX Tell. 3akoH Kymona




3.3

3akoH COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa

Onekrpuueckoe 1mosie. Hampspk€HHOCTh — anekTpuyeckoro nojs. I[lpuHumn

34 CYTEPITO3HUITUH JICKTPUUECKHX TTOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu osnektpudeckux 3apsiioB. JleWCTBHE DAJIEKTPUYECKOTO TIOJsA Ha
' AJeKTpUUecKue 3apsanl. [[pOBOAHUKY U JUIIEKTPUKU
[TocTostHubIi anekTpuueckuii Tok. JledcTBus snexkTpuyeckoro toka. Cuiia Toka.
3.6 | Hampsokenwue.
I=qg/t,U=A/q
3.7 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
' R = pl/S
3.8 3akon Oma jis yuacTka anexrpudeckoit renu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [IlapamnenbHoe coennHEHNE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=I+1; Rz%.
CMmenranHbie COSTMHEHUS TTPOBOTHUKOB
3.10 PabGorta u MomHOCTB 3ekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xxoynsa — Jlenua:
3.11 2
Q=I"-R-t
312 OneiT Opcrena. MarHuTHOe TOJ€ MPSIMOTO TMPOBOJHUKA C TOKOM. JIuHum
' MarHUTHOW HHIYKITUU
3.13 MarauTHoe 10JI€ MOCTOSSHHOTO MaruuTa. B3auMoaelicTBie MMOCTOSHHBIX MAarHUTOB
3.14  ]leiicTBHe MarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM
3.15 Omwiter ®apanes. SIBiienue dniekrpoMarautHoW nHAyKmA. [Ipasmio Jlenna
Ilpakmuueckue pabomol
Usmepenune AIEKTPUUECKOTO CONPOTHUBIIEHUS pe3ucropa; MOIIIHOCTH
AJIEKTPUUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnemoBaHume 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B  MPOBOIHHKE

(pe3ucTophl, JIaMIIOYKa), OT HAMPSDKCHHWs Ha KOHIAX TMPOBOJHHUKA;, 3aBHUCHUMOCTHU
CONIPOTUBIICHHUS OT JUIMHBI IPOBOJHUKA, IUIOLIAJMA €r0 IOIMNEPEYHOr0 CEYEHUs U

YACIBHOTO COIIPOTUBJIICHU.




HpOBepKa nmpaBujia IJid SJICKTPUYCCKOT'O HAIMPSKCHUA HOpH IOCICI0BATCIIBHOM
COCIMHCHHUH 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  21eKTpUYECTBO XKHUBBIX OPraHU3MOB, MATHUTHOE I10JI€ 3eMIIH, Ipei( MoIoCcoB, poiib
MarHUTHOTO TOJIA JUIs1 )KU3HU Ha 3emJie, MOJSIPHOE CUSTHHE
Texnuueckue ycmpoiicmea: IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
318 JJIEKTPUUECKOW DHEPruu, HIIEKTPOOCBETUTEIbHbIE IPUOOPHI, HarpeBaTeIbHbIC
' AIIEKTPONPUOOPH! (IIPUMEPHI), SIEKTPUUECKUE TPETOXPAHUTENH, IJIEKTPOMArHuT,
JIEKTPOJBUTATEIb IIOCTOSHHOTO TOKA, TEHEPATOP TOCTOSTHHOT'O TOKa
3.19 DnexrtpomarHuTHbIE BOHBL. 11IKana 31eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsiMonnHeiiHOe pacipocTpaHeHUe cBeTa
3.21 3akon oTpaxkeHus cpera. [Imockoe 3epkano
3.22 TIlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 ucnepcus cBeTa
3.4 Jlunza. Xox myueit B nuH3e. DOKyCHOE paccTosHME JMH3bI. OnThyeckas cuia
' mun3el: D = 1/F
3.25 I'nma3 kak ontuyeckas cucreMa. OnTuueckue mprudopbl
Ipakxmuueckue pabomut:
W3mepenue ontudeckoil cuibl coOuparomied JIMH3bL, (POKYCHOTO PACCTOSIHUS
cobuparoniel JTUH3bI (110 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaMeTa U 300pakeHus,
3.26 KOTJIa TIPEIMET PACIIONIOKEH B IBOMHOM (hoKyce), moKa3aTels MPEIOMIICHHSI CTEKIIA.
' HccnenoBanue CBOWCTBA M300pakeHUs, MOJYYEHHOTO C MOMOILIbI0 coOMparomeil
JMH3BI; U3MEHEHUS! (POKYCHOTO PACCTOSIHHS JBYX CIIOKEHHBIX JIMH3; 3aBHCHMOCTH
yriaa OpeloMIIEHUS CBETOBOIO Jiyya OT yIJla TaJieHHs Ha TpaHUIEe «BO3AYX —
CTEKIIO»
327 Qusuueckue senreHus 8 npupode. 3arMenus ConHia u JIyHbl, BeTa TeJ, ONTUYECKHE
' sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.28  Texnuueckue ycmpoiicmea: 04KH, IEPUCKOT, (OTOAITIIAPAT, ONTHYECKUE CBETOBO/IbI
4 | KBAHTOBBIE SABJIEHUA
41 PagnoaktuBHOCTh. Anb(a-, Oera-, ramma-uznydeHus. Peaknuum anbda-u Oeta-
" pacmana
4.2  OmnsiTsl Peszepdopaa no paccesnuto anbha-vyactui. [lnanerapnas Mmosens atoma
4.3 CocraB aToMHOTO sifjpa. M30TOMBI




4.4

IIepuon nomypacnanga aTOMHBIX SAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEN
DQu3uueckue s61enUs 6 npupooe: €CTECTBEHHbIN PaJUOaKTUBHBIN (OH, KOCMUYECKHUE

4.6 ny4d, paAMOaKTHMBHOE  M3JIyY€HHE  HIPUPOAHBIX  MHUHEpAJIOB,  JeWcCTBUE
PAaAOAaKTUBHBIX I/IBJIy‘-IeHI/Iﬁ Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, WHIVBHIYaldbHBIA HO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa




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

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

» dusuka, 8 knacc/ [lepeimkun A.B., O0mecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «[IPODAY; AxiinonepHoe obiecTBo «M3aaTenbcTBO
«IIpocsemienne»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O61iecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIMOHEpHOE 00IIECTBO

«M3natenbcTBO «lIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

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

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

TemaTudeckoe 1 moypoyHoe IiaHupoBaHue K yueOHuky A.B. [1éppimkuna
«Duzuka-8», uza. «Ipoday», Mocksa 2001 rox.

I'yrauk E.M., lllaponuna E.B., [loponuna 3.1. TemaTtuyeckoe u noypouyHoe
ianupoBanue K yueouuky A.B. [1€peimkuna, E.M. I'ytank «duszuka-9,
u3a. «poda», Mocksa 2002 rog.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

KomruiekT 351eKTpoHHBIX Tocobuit o kypey ¢usuku (7-11 xmacesr) (5 CD).
MunucrtepcTBo ob6pazoBanus PD, 2004

®dusuka. bubnmnoreka HarsaHbIX mocoouit 7-11 ki (1C: Ikonxa) OO0
«Mynbprumenua Texnonoruu u {ucranunonHoe O6yuenue», 2008.

WutepakTuBHbIN Kypc pusuku s 7-11 kinaccos. [Ipaktukym (2 CD),



NuctutyT HOBBIX TexHonorui. OO0 «Duzukon» , 2004.

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

Bupryanenbiii HactaBHUK. @u3nka 10-11 kmace. OO0 «Hoas mkomnay, 2007.
3anumarenbHas Gusuka 1 mkoabHuKkoB. OO0 busneccodt». Poccus, 2005.
Ucropust uzoOperenuit. bonbias nerckas sunukionenus. OO0
«H3parenncTBOY, Poccust, 2009.

https://resh.edu.ru/



