MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUA
COCTaBJICHa HA OCHOBE IMOJOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOTrpPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konneniuu npenojaBanus yueOHoro npeameta «Duzrkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBiIeHO Ha (opMupoBaHHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYAIOMIMXCS W OPraHU3AIHI0 H3yYCHHUS
Gbu3NKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXHOCTH YyuyeOHOro mpenMera B peanuzauuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXKIIPEIMETHBIC CBS3U €CTECTBCHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yaeOHOro MaTepuana
1o rojaMm o0ydeHus (IO Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSl MPEIAMETHOTO COJECpPKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEN 00yJarOUXC.

[Iporpamma mo ¢usnke pa3zpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl O Y4EOHOMY TIPEIMETY .

dusnka ABIAETCS CUCTEMOOOPA3YIONIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEAMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH | (HU3UYSCKOU
reorpadueii, BHOCHT BKJIaJd B C€CTECTBEHHOHAYYHYIO KApTUHY  MHpA,
MPENIOCTaBIsIeT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYyYHOTO METOja
MO3HAHHUA, TO €CTh CII0CO0A MOTYUYEHHUS JOCTOBEPHBIX 3HAHUHN O MUpE.

Opnna W3 riaaBHBIX 3a7a4d (pU3UUecKoro oOpa3oBaHHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue ¢Qusukun Ha 0a30BOM ypOBHE MPEIIOJIaracT OBJaJCHHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIEI0BAHNUS;

e HHTEPHPETHUPOBATH  JAHHBIE W  HCIOJIb30BaTh  HAyYHBIE
JI0Ka3aTeIbCTBA JIsl OJTYyYEHUS BHIBOJIOB.

[enn wu3yueHus (PU3MKK HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUS
onpeneneHsl B KoHuenumuu mnpenojaBaHusi ydyeOHOro mnpeamera «Dusnka» B
oOpa3oBarelbHBIX oOpraHusammsx Poccuiickorr @Dexepanuu, peaTnu3yOMMAX
OCHOBHBIE  00I11€00pa30BaTEIbHBIE MPOTPAMMBI, YTBEPXKIEHHON pelIeHUEM



Komnerun MunucrepcTtBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nekabps 2019 r. Ne I1K4BH).
Heaun nzyyenus pusnku:

npuoOpeTeHne HWHTepeca W CTpeMJeHUS OOydYalomuXcs K HaydHOMY
W3YYCHUIO TPUPOJbI, PA3BUTHE HUX HHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAaHUA U (hOpMHUpPOBaHHE
MCCIIEJIOBATEIIHLCKOTO OTHOIIECHUS K OKPYKAIOIINM SIBIICHUSIM;
dbopMHpOBaHNE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PH3UKU;
dbopMHupoBaHUE TPEACTABICHUN O poiid (DU3UKHU [JIST PAa3BUTHA JPYTUX
€CTECTBCHHBIX HayK, TEXHUKHU ¥ TEXHOJIOTH;

pa3BUTHE  TpEACTaBICHMH O  BO3MOXKHBIX  chepax  Oyayuen
npodeCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHeleMy oO0y4eHHUI0 B 3TOM HaIlpaBJICHUU.

JlocTikeHne STHX IeNied MmporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO
oOurero o0pazoBanusi 00ECIEYMBAETCS PEIICHUEM CIEAYIONINX 3a4a4:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHHM  BEUIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKHX, MATHUTHBIX M KBaHTOBBIX
SBJICHUSX;

MpUOOpETEHNE YMEHUN OMHUCHIBaTh U OOBACHATH (DU3UUYECKUE SBICHUS C
UCIIOJIb30BAHUEM IOJIyUYCHHBIX 3HAHUU;

OCBOCHME METOJOB pELICHUs MPOCTEHMIIMX PaACyYETHBIX 3a7ad C
HCIIOJIb30BaHUEM (bu3nUecKux MOJENEN, TBOPYECKHUX u
MMPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOAATH MPUPOJHBIC SBICHUS U BBITIOIHSITH OMBITHI,
nabopaTopHble paOOThl M  JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WH(pOpMaImeld HU3NIECKOTO COMEPIKAHMUS,
BKJIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKHU, aHATHU3 U
KPUTUYECKOE OIICHUBaHNE WH(OpPMAITNH;

3HAKOMCTBO €O cpepamu poPecCHOHATILHOMN J1eITeTbHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NUECKON HAYKH.

Ha w3ydenue ¢usuku (6a30BbIi ypOBEHH) HA YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBaHus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJEN0), B 8
KJacce — 68 yacoB (2 yaca B HeAeno), B 9 kiacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemsiii B mporpaMmMe mo (U3MKE MepedeHb JTab0paToOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATENIbHBIA XapaKTep, YUUTEIb JIeTaeT BHIOOP MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0oOy4Yaromuxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3alaHUM, MpeJUIaraéMbIX B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOTO 3K3aMeHa 1o (hU3UKe.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUYN OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBneHuss npupoapl. PU3NYECKHE SBICHUS:
MEXaHHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeNUYMHBL. M3MepeHHe Qu3nyeckux BeJUYMH. DPU3HUECKHUE
npubopsl. [lorpenHocTs u3mMeperuit. MexayHapoHasi CUCTeEMa €IMHHII.

Kak ¢wusuka u JApyrve ecTecTBEHHblE HAyKHM H3Y4YaloT MPUPO.Y.
EcTecTBEeHHOHAyuYHbI METOJl TMO3HAaHUA: HAOJIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBIKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 0ObICHEHNE
HabmogaemMoro aBiieHus1. Onucanue GU3NUECKUX SIBJICHUH ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHMuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckue MpuOOPHl U NMPOLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHue UEHbI IeEHUs IKaJIbl U3MEPUTEIIBLHOTO MPUOOpa.
2. M3MmepeHue pacCTOAHUM.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPJOrO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TEI.
5. M3mepenue temieparypbl HpH MOMOIIHM >KHIKOCTHOTO TEPMOMETpa U
JlaTYUKa TEMIIEPATYPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIblIe, YeM OOJIbIIE BhICOTA
ITyCKa.

Pa3znen 2. [lepBoHavasibHble CBeeHUS 0 CTPOCHNH BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenne wactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YacTHL] C
Temriepatypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzammonelicTBue uacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE I'a30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBsA3b MEXAYy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHuneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHIKEHHSI.



2. HaGmonenue muddysum.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOJAOM psaloB (C  HMCHOJIb30BAHUEM

dboTorpaduii).
2. OmbITH 10 HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 1O 0OHAPYKEHUIO ACHCTBUS CHUII MOJIEKYJIIPHOTO MPUTSKEHUS.
Paznen 3. JIBuskeHune U B3auMoAeCTBHE TeJl.
Mexannueckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepruu. 3aKOH MHEpUMH. B3anMoaeicTBuME Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.
Cuita Kak XapakTepucTHhKa B3anuMoaeucTBUs Tenl. Chila ynpyrocTu U 3aKOH
['yka. M3Mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIeHHE TIATOTEHUSI U CUJia
TskecTH. CHlla TSHKECTH Ha Apyrux muaHerax. Bec tena. Hesecomocts. CrioxeHue
CWJI, HANPABJIEHHBIX 10 OJHOW IpsiMoM. PaBHonencTByromas cuil. Cuila TpeHU.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. Habmronenue MexaHUUYECKOTO ABMYKCHHUS Tela.
2. M3MepeHune CKOpoCTH NPSIMOJIUHENHOTO ABUKECHUS.
3. HaOmronenue siBneHus WHEPIUH.
4. HaOmroneHue u3MeHEHUs! CKOPOCTHU MPU B3aUMOJICUCTBUH TEII.
5. CpaBHEHHE Macc MO B3aNMOJICHCTBUIO TEIL.
6. CnoxeHue cuJj, HalpaBJIEHHBIX 110 OJTHON TPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHrue CKOPOCTU PABHOMEPHOTO IBMKEHUA (IIapUKa B KUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISI M TaK Jajee).

2. OmpeneneHne CpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapuKa o
HAaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsDKeHHs (medopmariun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTE U ra30B.



Hasnenue. CriocoObl yMEHBIICHUS U YBEJIUUEHUs AaBieHus. [laBinenue rasa.
3aBUCUMOCTh JaBlIeHUs raza oT oObéma, TemmepaTypsl. [lepenaua naBneHus
TBEPIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [ImeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS JKUJKOCTU OT TiayOuHbl. ['mapocraTtudeckuit
napagokc. Coobuatomuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emin u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTo TABJICHHUS.

JlelicTBuE KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmaromuecs: CoCyabl.

['mapaBauyeckuit mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€Ja Y TJIOTHOCTH KUJAKOCTH.
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PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcIIOBHE IUIABAaHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHONIEHUS INIOTHOCTEH TeNa U KUIAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BHITAJKUBAKOIICH  CWIbL, JEWCTBYIOUIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBI, JEUCTBYIOIICH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OmnpIThI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
AKUJKOCTh YAaCTH T€JIa U OT IUIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
OIpEJICIIEHUE €€ TPYy30HOABEMHOCTH.

Paznen 5. PaGora u MomHOCTH. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HAaKJIOHHAs ILJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHwe mpaBWiia paBHOBECHUs] pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas »dHeprusi. KuHeTmueckas ¢ TOTEHIMAJIbHAs SHEPruUsl.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIYMH B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccrnenoBanue yclIOBUM paBHOBECHS pblyara.
3. Usmepenne KIIJl HaKIOHHOM TITIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON SHEPIHUH.
8 KUIACC

Pa3nea 6. TenyioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHOKUHETHYECKON TEOPHH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHUN BeIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYISIPHO-KUHETUYECKOM TEOPUHU.
CmaunBaHU€ U KanWUISIpHBIE sIBJICHUS. TeraoBoe paciiupeHue u cxaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKECHUS
gactull. BHyTrpenHsss sHeprus. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEPIUU:
Terionepeaaya " COBEpILICHUE padoTHI. Bunasl Terionepeaavu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonnyecTBo TemnoTel. YIenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIuioBoro Oanadca. IlmaBneHue w
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEHIESCTB. YJEIbHAs TEIJIOTA IIJIaBJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YienpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JIaBJICHUSL.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBa. Y eabHas TEIJIOTa CrOpaHusl.

[IpuHuuner pabotsl TeraoBbiX aBurarenei KIIJ TermmoBoro auratens.
TermioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEN CPEIbI.

3aKOH COXpPAHEHUS U MPEBPAILECHUS SHEPTUHU B TEIUIOBBIX MPOILIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO ABHKCHHUS.
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Habmonenne nuddysun.

HaOmronenue siBjieHni cMauMBaHKS M KalMWUIAPHBIX SBICHUM.
HaGmro1enre TenioBoro paciumpeHus Tel.

N3meHeHnne naBieHus ra3a Mpud W3MEHEHUM 00bEMa W HArpeBaHUU WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTyphl.

Bupr Temionepenaym.

OxyaxIeHUe TIPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMU.

. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habmoienue kuneHwus.

. HabmroieHne nocTosiHCTBa TEMIEPaTyphl PU IJIABJICHUH.
13.

Mojaenu TeIJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHMUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B OaJJIOHE HITTPHUIIA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00béMa M HarpeBaHUS W OXJIAKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEPruuM Tejla B pe3ysbTaTe
TerIonepeaavyy U paboThl BHSITHUX CHJI.

HccnenoBanre sBIEHUS TEITUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiueu BOJIbI.

Omnpenenenne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIUJIUHIPOM.

Onpenenenue yaeabHON TEIII0OEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCIapeHusl.

OrnpenenieHue OTHOCUTEIBHON BIQXKHOCTH BO3/TyXa.

Onpenenenune yaeabHOW TETUIOTHI IUIABJICHUS JbJA.

Paszges 7. DiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Tel. J[Ba poaa 3ieKTpuueckux 3apsaoB. BzammoneiicTBue
3apsDKEHHbIX Ted. 3akoH KyioHa (3aBUCMMOCTH CHIJIBI  B3aUMOJEUCTBUSA
3apSKEHHBIX T€J OT BETMYMHBI 3apSJI0B U PACCTOSIHUS MKy T€JIaMU).

Onektpuueckoe mnone. Hanpsok€HHOCTE diekTpudeckoro nosist. IlpuHomn
CYINEPIIO3ULINH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JOUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUSA DSJIEKTPUUECKOrO TOKA.
N CTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TelIoBOeE,
XUMUYECKOE, MAaTHUTHOE). DIEKTPUUYECKHI TOK B XKUJKOCTSIX U razax.

Onektpuueckas uenb. Cuma  Toka.  DJIEKTPUUYECKOE  HAIpsKEHHUE.
ConpoTuBiIE€HUE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. [locnemoBarenbHOoe W HapauieibHOE — COCIMHEHHUE
MTPOBOJTHUKOB.

PaGotra ® MOmHOCTH 3JIeKTpUuecKoro Toka. 3akoH Jlxoymns—JleHa.
DneKkTpudecKue 1enu U MOTPeOUTENH IIEKTpUIecKoi sHepruu B 0bITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSAHHBIX  MAarHWTOB.
MarnutHoe nosie. MarHutHoe 1mosie 3eMJId U €ro 3HA4YCHUE JIJIs KU3HU Ha 3eMlie.
OneiT  Opcrega. MarauTHoe T1oJ€  3JIEKTpUYecKoro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUrATENb MOCTOSTHHOTO TOKa. lCMONb30BaHUE JJEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABnenne snekTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6b1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DIIeKTpuU3anus Ted.
JIBa posia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTuYeCcKass HHAYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpOBOIHUKH U AUBIEKTPUKH.
MoaenrpoBanue CUIIOBBIX JIMNHUU 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlelicTBHS AIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. ['a30BBIH pa3ps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. I3Mepenune 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. PeocTtat u MmarazuH conpoTHUBIICHUH.
. BzaumoielicTBrEe MOCTOSSHHBIX MAarHuTOB.
. MozenupoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre MarHUTHBIX IOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT IpcTena.

MarnuTtHoe 1oJjie Toka. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO MOJISi HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb ITIOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIUH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHUS.

DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v &~ W

10.
11.

12.

13.

14.

15.

16.

OmnpITEl MO HAOIMIONCHHWIO DJICKTPU3AIMU Tel MHAYKIMEeH W TIpH
COTNPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JIIEKTPUYECKOrO TMOJ HA MPOBOJHUKU H
JTIUDJICKTPUKH.

COopxka u nmpoBepka paboThI JIEKTPUICCKON 1IETTH ITOCTOSHHOTO TOKA.
N3MepeHue u peryampoBaHue CUIIbl TOKA.

N3mepenue u peryJiupoBaHue HAMPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4Yepe3 pe3ucTop, OT
COMPOTUBJICHUSI PE3UCTOPA U HATIPSHKEHUST HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOWAJA TMONEPEYHOTO
CEUYCHUS U MaTepuaa.

[IpoBepka mpaBwiia CIOXKEHUS HANPSHKEHUM MpU TOCIEI0BATEIHLHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJs CHJIbl TOKa MPU TAPAICTBHOM COCIMHEHUU
pE3UCTOPOB.

Omnpenenenue padoThI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOp.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIACIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTUA CHJIbI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKECHUS Ha HEH.

Omnpenenenue K111 HarpeBaTens.

HccnmenqoBanne MarHUTHOTO B3aUMOJCHCTBHS ITOCTOSTHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO TOJiS TIOCTOSHHBIX ~MAarHUTOB TIpU  HX
00BEIMHEHUH U Pa3/IeIICHHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPETIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI  B3aUMOJEHUCTBUS
KAaTyIIKM C TOKOM M MarHhTa OT CHJIbl TOKAa W HAlpaBJ€HUsS TOKa B
KaTyIIKe.

18. MI3yueHue AeiCTBYSI MATHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3yueHue padoThl 3JE€KTPOIBUTATEIIS.

20. 3mepenue KII/] anekTpoaBuraTebHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBICHUSA DJJIEKTPOMArHUTHONM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHHUM 3HAUYEHUSI W HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHMe. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBWKEHUS. PaBHOMEpHOE NPSIMOJMHEHHOE
nBr>keHue. HepaBHoMepHOe npsiMONMHENHOE JBH>KeHUE. CpelHssi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHElHOe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepumon u dacrtora obOparieHus.
JInnerHasa u yriioBast CKOpoCTHU. LIeHTpoCcTpeMUTENIbHOE YCKOPEHUE.

[lepBbiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT CynepO3ULIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEHUsI CKOJIbXKEHUS, Cuila
TPEHUs MOKOs1, IPYTUe BUJIBI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenune manetr BOkpyr ConHua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue marepuanbHON TOukH. AOCOMOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJa € 3aKPEIJIEHHON OChIO BpalleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbec Tena. M3menenne mmmyiibea. UMmysibc cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TSDKECTH, YNPYrOCTH,
TpeHus. CBsA3b 3HEpruu u padbotsl. [loTeHnmanbHas YHEPryst Tena, MOAHITOrO HaJl
MMOBEPXHOCTHIO 3eMiH. [loTeHIManbpHas 3Heprust CxKaTou npykuHel. Knunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUXKEHUS Tella OTHOCUTEIBHO Pa3HbBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHuEe TyTed W TPACKTOpUW JBUKEHHS OJHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHERHOTO JIBHKECHUSI.
HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HaGnronenue nBH>KEHMS Tella 0 OKPYKHOCTH.

HabGmronenne MexaHnuecKuX SBICHUM, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ PAaBHOMEPHOM UM  YCKOPEHHOM JBHXKCHUHU
OTHOCUTEIBHO KabMHeTa (PU3UKH.

3aBUCMMOCTh YCKOPEHMSI Tella OT MAacChl TeJla M JIEHCTBYIOLIECH Ha HETO
CHJIBL.

HabGmronenue paBeHCTBA CHIT TIPU B3aMMOICHCTBUH TETI.

N3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umityabca Ipu B3aUMOJCHCTBUY TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBUU TEIL.

CoxpaHeHrEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIFOTHO YIIPYTOM B3aUMO/IEHCTBUU.
HabGmronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU NPU JIBU>)KEHUU TeJa MO ACHCTBUEM
MPYKUHBL.

Jlabopamopnsie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa JUisi pa3roHa W JaJIbHEHIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIApUKA WA TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKECHUS
[IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpeHHsI Teja IMPU PAaBHOYCKOPEHHOM JBHUKEHHH IIO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU MHPHU PaBHOYCKOPEHHOM
JIB>KCHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HayaJbHOMW CKOPOCTU IYTH OTHOCATCS KakK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduireHTa TPECHUS CKOJIbKCHHS.

Ornpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JIBHDKCHUU Teja
M0 TOPU3OHTAJILHOU MMOBEPXHOCTH.



10. Ompeieniene  paboOTBHl CUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
MCIOJIb30BAaHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3yueHue 3aK0Ha COXpaHEHUS SHEPTUMU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHbI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U MpyKUHHBIM MasTHUKU. [IpeBpamieHue
DHEPTUU TIPH KOJICOATETHHOM JIBHKCHHH.

3aryxatouue  koneOanus.  BwiHyxkzaeHHsle — kojebanus.  Pe3zonanc.
Mexanuueckue BosiHBL. (CBOWCTBa MeXaHWMYECKUX BOJH. IIpomonbHble W
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI © CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['pomMKkocTh 3ByKka W BbicoTa ToHA. OTpaxeHue 3Byka. MHpazByk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue xosie0aHUM Tel IO JEWCTBHEM CHUJIBI TSHKECTH U CUIIBI
YIIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)IEHHBIX KOJIEOAHUI U PE30HAHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHbIX BOJIH (Ha MOJIETH).
HaOmronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopre pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MEpHoOJa KoJeOaHUM MaTeMaTUYeCKOTo
MasITHUKA.

2. OnpeneneHue 4acTOThl U NepuoAa KoiaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTU TIepHOJia KOeOaHUid MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEPUOIa KOJIeOaHUN NPY>KUHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TepUO/a KOJeOaHHI rpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  Tepuoja  KoJeOaHuid
MPYKUHHOTO MAsITHUKA OT MACCHI Tpy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHUS.

Pazgen 10. Di1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJiIe.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AJEKTpOMarHuTHIX BOJIH. [llkama snexkTpomMarHuTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
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OnekTpoMarHutHas npupoaa cBeta. CkopocTh cBeTa. BoIHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO

tenedoHa.

Pa3zgen 11. CBeroBbIe siBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsmosnmnHenHoe
pactipoctpanenue cBera. 3atmMenust Connna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaXKEHUsI CBETA.

[Ipenomnenue cBera. 3akOH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpaXeHHe cBeTa. VICronp30BaHWE TIOJHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnumH3e. Onrtuueckas cucrema (oToammapara,
MHKpOCKONIa M Tejeckomna. ['J1a3 kak onTuyeckas cucteMa. bin30opykocTh U
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel Hptorona. CroxxeHue
CIIEKTpaJbHBIX LBETOB. Jucnepcus ceera.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTryecKuil CBETOBO/I.

Xon nyuel B coOuparole JInH3e.

XO0J ny4delr B pacCeUBAOIIEH JIMH3E.

[TomyueHnne n300pak€HUii ¢ TOMOLIBIO JINH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopuens riasa.

11. Paznoxenue 6e10ro cBera B CIEKT.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIJIa OTPAKEHHUSI CBETOBOIO Jiyya OT yrjia
NaJICHUs.

2. M3yyenue xapakTepUCTHK M300paKEHUsI MPeIMETa B IIJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUS CBETOBOIO JIy4a OT yTJa
TaJICHUSI HA TPAHULE «BO3LYyX—CTEKIION.
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4. TlomydeHue N300paKEHHM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKyCHOTO PACCTOSHUSI U ONITUYECKON CHIIbI coOMparolen
JIMH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBI IO BOCHPUSATHIO I[BETA MPEAMETOB MpPHU WX HAOIIOJACHUU uepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBLI€E SIBJICHHS.

Omnwitel Pesepdopna u minanerapHass Mojenb atoma. Mognens aroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO M MAaCcCOBOTO YHCEIL.
OHeprust CBsI3M aTOMHBIX saep. CBsA3b MacChl M JHEpruu. Peakuumn cuHTE3a U
nenenus saep. Uctounuku sneprun CoaHIla U 3BE3]I.

SnepHas sHepreTuka. JleMCTBUS pPaaMOAKTUMBHBIX W3JYYEHUW HA >KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHEKTphI U3IYUYCHUS U MOTJIOIICHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. CmekTp BoaOpoaa.

4. HaGmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Perucrtpanys uzimydeHus: IpUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HalGmrogeHue CIIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnepoBanue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMINN MOAYJTH TIPEAHA3HAYCH /I CHUCTEMAaTHU3aIuu
u  0000IIeHHS  TPEIMETHOTO  COACpKaHWA H  OMbITa  JICSTEIIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHHUH BCEro Kypca (PU3UKH, a TaKKe JIJIs TOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »HK3aMeHy Mo (u3uKe il 00ydaroniuxcs,
BBIOPABIIIUX ITOT yUYEOHBIIN MpeIMeET.

IIpy1 u3yuyeHUn JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCTeurBaeTCsl JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBCHHOHAYy4YHass IPAMOTHOCTb: OCBOCHHME HAYyYHBIX METOJOB HCCIEIOBAHUSA



SBIICHUM TPHUPOABl M TEXHUKU, OBJAJCHUE YMEHUSAMH OOBACHITH (pu3myeckue
ABJICHUSI, TPUMEHSAS T[OJy4YEHHBbIE 3HAHWS, pelmaTh 3aJadyd, B TOM YHCIIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpyHIMNMATBHO IEATEIBHOCTHBIA XapaKTep IaHHOTO pa3/elia Peanu3yercs
32 Ccu€T TOro, 4YTo OOy4YarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeJIaraeTes:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYyYHO OOBACHSTH
bu3nueckue SBICHUS B OKPYIKAIOIIEH MPUPOJIC U TOBCEAHEBHOM KU3HU;
MCIIOJIb30BaTh HAyUYHbIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUMN, B TOM
YUCIIe U151 MPOBEPKH TMIOTE3 U MOJYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaXXHBIX JIOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTUI, HAPUMEP, TPAKTUUECKOTO UCTOIb30BAHUS PA3IUYHBIX UICTOYHHKOB
SHEPrMU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuenue (pu3NKM HAa ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pe3ynbraTe uydeHus pu3NKyu Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHuUsI

y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- TIPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3nYecKoi HayKH;

- IICHHOCTHOE OTHOIIICHHE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTH K aKTUBHOMY y4YacCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPHUHIIMIIOB B JIESITEIHLHOCTH
YUYEHOT0;

3) 3CTEeTHYeCKOr0 BOCTIUTAHUSA:

- BOCHPUSTHE ICTETHUECKUX KAayeCTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HaHUE IICHHOCTH (PM3MUECKONM HAYKHM KaK MOIIHOTO HMHCTPYMEHTa
[O3HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTIMH, BaXKHEWILEH COCTaBISIOLIEH
KYJbTYpBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATENILHOCTH, MHTEpeca K HCCIIe0BATEIbCKON
NEATEIbHOCTH;

5) ¢opvupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBHOIO
0J1aronoJIy4uns:

- OCO3HaHUE IIEHHOCTH ©0e30macHoro ooOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU NPaBWJI OE30MaCHOTO TOBEACHHS Ha
TPAHCIIOPTE, HA JOporax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYIOBaHUEM B
JOMalIHUX YCIJIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKa pedJIeKCHUU, TMPU3HAHWE CBOETO MpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeJaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

- aKTHMBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHM3alluu, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMHUX B TOM 4YHCIEe U (DUIUIECKUX
3HaAHUM;

e - UHTEPEC K MPAKTHUYECKOMY MU3YUYEHUIO TPOQeCcCUid, CBA3aHHBIX ¢ (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIMSI HA TIPUMCHECHHME (PU3WYECKUX 3HAHWKA [JIsl PEIICHUS 3a7ad B
00JIaCTH OKpY’KaIoIIeW Cpenapl, TJIAaHUPOBAHHS IOCTYNKOB U OLEHKH HUX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HAaHME TJIOOAJIBHOIO XapaKTepa HKOJOTHYECKUX MpOOJIeM M IMyTed HX

pelIeHus;

e 8) aganTanuum K HU3MEHSIOUIMMCH YCJOBHUAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TIPH BBIMOJHEHUH HWCCICIOBAHUN W
MPOEKTOB (HU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
IpYTHX;

e - TIOBBIIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpe3 IPAKTUYECKYIO
JIeITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHcCIie (OPMYITUPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 00JIacTH
bu3uky;

e - IUIAHUPOBAHHE CBOETO Pa3BUTHUA B IIPHOOPETCHUH HOBBIX (HH3NUCCKHUX
3HaAHUM;

e - CTpPEMJICHUE aHAJIU3UPOBAThH U BBISBIISATH B3AUMOCBSI3H IPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKAa CBOUX JICMCTBUH C Yy4€TOM BIMSHHUS Ha OKPYXKaIOIIyI0 Cpeny,
BO3MOKHBIX TJI00aJIbHBIX ITOCJIEACTBHIA.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOEHHS TpOTpaMMBbI MO (U3UKE HAa YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0y4daronierocs OyayT copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TTO3HABATEIHLHBIC YHUBEPCAIbHBIC YICOHbIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHBIC
yYHHUBEpCaJbHbIC yUeOHbBIE ICHCTBHUS.

ITo3naBaTe/IbHBIE YHuUBEPCAJIbHLIC y‘leﬁHble HeﬁCTBHH

Ba3oBble JjornuecKkue 1eMCTBUA:
e BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(sBNIEHUI);



YCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALIUN, OCHOBAHUS IS
0000IIIeHNS U CpAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B pacCMaTpUBaEMbIX (pakTax,
JTAHHBIX U HAOIIOIEHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M NPU H3YYEHUU (PUINYECKUX
SBJICHUH U NPOLIECCOB, JIeJaTh BHIBOJBI C MCIIONb30BAHUEM JI€AYKTUBHBIX
U WHIYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX
(bu3nYECKUX BETNYMH;

CaMOCTOATENILHO BBIOMpAaTh CMOCOO peleHus Yy4yeOHOW (u3nUecKout
3alayu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIEHUs, BBIOOp Haubosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH 1O CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OMBIT, HECTIOXKHBIN
(GU3UYEeCKUl IKCIIEPUMEHT, HEOOMBINOe HucciaeoBaHNEe (U3HUECKOTO
SABJICHUS;

OLICHMBaTh HAa MNPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAILIUIO,
MOJTYYECHHYIO B X0JI€ UCCIICIOBAHUS UJIU DKCTIEPUMEHTA;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH O0OOIIEHHUS U BBIBOABI 110 pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUIECKUX
IPOLIECCOB, a TAKXKE BBIJIBUTATh MIPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3TIUYHBIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
orbope WHPOPMAIMU WM JAaHHBIX C y4ETOM TIPEIOKCHHON ydeOHOMH
buznueckoii 3a1auu;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHUS;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (HOpPMY  TIpEACTABICHUS
uHDOpMaAIMU W WUTIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, IrarpaMmamMu, HHOU rpa@uKoi 1 1X KOMOWHAIIUSIMH.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XOJ€ OOCYXXIEHUs y4yeOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00OCYXIaeMOI TEMBI U
BbICKa3bIBaTh MJIEW, HAllCJICHHbIE HA pELICHUE 33/JaYd M MOIJAEp KaHUe
OJarosxenarenbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMU [JPYTHX YYaCTHUKOB
auanora, OOHapyKHBaTh pa3IU4ne U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OIbITa
(aKCnIepuMeHTa, UCCIIEIOBaHUs, TIPOEKTA);

MOHMMATh W  HUCHOJb30BaTh  MpEUMYyIIecTBA  KOMaHIHOM U
WHIUBUIYyATBHOW pal0OThl TMpPU PEIMICHUH KOHKPETHOW (u3mdeckomn
pOOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM AEATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHUIO: PpaCTpEeNeNsiTh poJik, OOCYyX AaTh MPOIECCH U
pe3ybTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIPABIECHUIO M KOOPAMHHUPYS CBOM JEWUCTBHUS C JPYTUMH
YJleHaMU KOMaH/Ibl;

OLICHMBATh Kaye€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO COPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA

CaMOOPFaHHSaHI/Iﬂ:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyaIUsX, TPEOYIOMUX
ISl perieHust GU3NYEeCKUX 3HAHUM;

OpUCHTHPOBAThCS B  PA3NMYHBIX  [MOAXOJaX TMPHUHATHA  PEIICHHMA
(vHIMBUAYaTbHOE, TIPUHSATHE PEIICHUS B TPYINIE, MPUHITHE PEIICHHMA
TPYIION);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHus GU3NUEeCKON 3aauu WK
TUTaHa HMCCIIEJIOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIjIaracMbIe BAPUAHTHI PEIICHUN;
JieNaTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJH), 3MOIIHOH3JIBHLIﬁ HHTECJJICKT.

JlaBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIpeJiaraTh [IaH €€ U3MEHEHHUS,
OOBSCHATh NPUYUHBI  JOCTMKEHUS  (HEIOCTHXKEHUS]) Ppe3ysbTaToOB
JESTENbHOCTH, JaBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YMCII€ B XOJ BBIITOJIHEHUS
(Gu3NYecKoro MCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HHUKIIUX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUIM;

CTaBUThb ce0sl Ha MECTO JIPYroro 4yejoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
NpU3HABATh CBOE MPABO HA OLIMOKY MpHU pelieHUH GU3NUECKUX 3aa4 WK
B YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE XK€ IIPAaBO APYroro.



ITPEAMETHBIE PE3YJIBTATDBI

K xonity o0yuenus B 7 Kjacce rpeMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHUS:  (PU3MYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HaONIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHWYEeCKOe JIBKEHUE (paBHOMEpPHOE,
HEpPABHOMEpPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJEHUCTBYIOIIAS
cuna, gaedopmanus  (ympyras,  IUlacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IBI;

paznuuath sABiAeHUs (qudQy3us, TEIIOBOE IBMKEHHE YacTHIl BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBMXKEHUE, HHEpIUs,
B3aMMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEILNIEHHOW OCBHIO
BpallleHUsl, Iepejadya JAaBJIeHUs TBEPABIMU TeENaMH, >KHUIKOCTIMH H
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [PEBpalICHUsS
MEXaHUYECKON SHEPruu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUNA B
OKpY’KalollleM MHpEe, B TOM uHcie (U3UUYECKUE SBJICHUS B MPUPOJIE:
NPUMEPBI JABMKEHUSI C PA3IUYHBIMH CKOPOCTSIMU B JKMBOW M HEXHUBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHUS B MPUPOJAE W TEXHUKE, BIIMSIHHUE
aTMOC(EPHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIABaHHUE pPbIO, phluaru B
TeJIe YeJOBeKa, MPU 3TOM NEPEBOAUTh MPAKTUYECKYIO 33Jlauy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SIBJICHU;
OTKCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
(¢uznyeckre BeNMUMHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC
Tena, CWJa TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAIKMBAIOIIAS] CHJIA, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KOI()PQHUIMEHT TOJE3HOTO JACWUCTBUA MEXaHH3MOB,
KUHETUYEeCKas W MOTEHIMalbHAs SHEPrHsi), NPU OMUCAHUM MPABHIBHO
TPakTOBaTh  (U3MUECKUH  CMBICI  HUCIOJIB3YEMbIX  BEJIMYWH, HX
0003HaYeHUsT ¥ €IUHUIIbl (PU3MUECKUX BEIWYMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PM3WYECKYIO BEJIMUMHY C APYTMMHU BEITUYMHAMU,
CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWMCTBA Tel, (U3UYECKUE SBICHUS M MPOILECCHI,
UCIIOJIb3YsI TIpaBUjIa CIOXEHUs CUJI (BIOJb OJHOW MpsAMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIO paBHOBecUs phiuara (0Joka),



«30JI0TOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHECHHUS MEXAHUYECKOU
SHEPrud, NpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SABJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUld MNPAKTUKOOPUECHTUPOBAHHOIO XapakTepa:
BBISIBIISATh TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKHUX
ABJICHUM, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3amadyd B |—2 JEWUCTBUS, HWCHOJB3YsS 3aKOHBI U
(dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallM3a
YCIJIOBHSI 33/1a4d 3alHMCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (U3HUUECCKUE
BEJIUYHMHBI B (OPMYJIBI M TPOBOJUTH PAcCUEThl, HAXOJUTH CIPABOYHBIC
JaHHBbIE, HEOOXOIMMbIC JIJIs PElISHUsI 3a/lay, OIEHUBATh PEATUCTUYHOCTD
MOJTY4YeHHOU (PU3NUECKON BETUYUHBI;

pacro3HaBaTb NPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPHU TOMOIIH
(bU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEOBAHMS BBIICISATH IPOBEPSIEMOE
npeanoioxkenue  (TUoTesy),  pazidyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBIA pE3ysbTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTH OMNBITHI IO HAOMIOJAEHUIO (U3UYECKUX SIBICHUW WU
bu3IIeCcKuX CBOWCTB TEN: dbopmynrpoBaTh IPOBEPSIEMbIE
MPENOI0XKEHUs, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO0 000pYy10BaHMS,
3alUCHIBATh X0/ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBINOJIHATh NPSIMBIE W3MEPEHHS PACCTOSIHUSI, BPEMEHH, MACChl Tena,
o0b€Ma, CHUIBI W TEMIEpaTyphl C MCIOJb30BAaHUEM aHAJIOTOBBIX H
U(GpPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUS TPUOOPOB C Y4ETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
IPYroil C HCHOJB30BaHUEM MPSIMBIX HM3MEPEHHN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYILETOCS TeJla OT BPEMEHU JBHXKEHHUS TENd, CHIIbI
TPEHUS CKOIBKECHHS OT Beca Teja, KadecTBa 00pabOTKHM MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONIPUKOCHOBEHUS TEJ, CUIIbI
YIOPYTrOCTH OT YJJMHEHHS MPY>KUHBI, BBHITAJIKUBAIONIEH CHIBI OT 00BhEMa
MOrPY>KEHHOW YacTH TEJa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHMA
TUTaBaHUsl TEJ, YCIOBUN paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4EeOHOTO HCCIEIOBaHUs, COOMpaTh YCTAHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAys MPEIT0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUIEC



NpPEJIOKEHHBIX Ta0NMIl U TpadUKOB, JelaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUSI;

NPOBOJNUTh KOCBEHHBIC H3MEpeHHsI (DU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CHIA TPEHHS CKOJBKECHHUS,
JaBJICHWE  BO3JyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOIas  Ha
HNOTpYXEHHOE B KHUJAKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro IeHCTBUs
IOPOCTBIX MEXaHU3MOB), CIeAys NPEIJIOKEHHOW HWHCTPYKUUU: TIpU
BBIMOJIHEHUH HU3MEPEHUI coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBIYUCIISTH 3HAUCHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IPpH padoTe ¢ 1ad0paTOpHbIM
o0opyIOBaHUEM;

yKa3bIBaTh NPUHIUIBI ACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIHUECS COCYIbI, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIIPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBONH HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBICHUN M HEOOXoauMble (pU3NYECKre 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU A1 obecriedeHnsi 0€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbSI U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOIIEH CpeIe;

OCYIIECTBISATh OTOOp HCTOYHUKOB HH(popmanmu B HTepHeTe B
COOTBETCTBHHM C 33JaHHBIM IIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPaBHEHUS Pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMALIMIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOMKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAEpXkaHMs, CIPaBOYHbIE MaTepHalbl,
pecypchbl cetu MHTepHET, BIajgeTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrciie MyOIUYHO JeNaTh KpaTKHe COOOIIEHHS O pe3yjbTaTax MPOCKTOB
WK Y4eOHBIX HCCIEAOBAaHWH, MTpPH HSTOM TPaMOTHO HCIIOJIb30BAThH



W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUICHUE NIPE3CHTAIUEN;

IpU BBHITIOJIHEHUW YYEOHBIX MPOEKTOB M MCCIIEJIOBAaHUN pacrpeessTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadaMu,
CIEOUTHh 3a BBINOJHEHWEM IUIaHA JCUCTBUM, AaJEKBAaTHO OLICHHUBATH
COOCTBEHHBIH  BKJIaJ, B  JIEATENbHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xoniry o0yuenus B 8 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACBHINICHHBIM ¥ HEHACBINIEHHBIM mMap, BIAXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS DSHEpPrus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJe, TPOBOIHUKU
U TUAIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh sABJICHHS (TEIUIOBOE paCIIMpPEeHHE U CHKaThe, Terulonepeaaya,
TEIJIOBOE paBHOBECHE, CMAaUYMBAHUE, KANWJUISIPHBIE SIBJICHUS, UCIApEHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJieBaHUE), KUIICHUE,
Terionepeaya (TeTIOMPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHUCTBUS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJECHCTBUE MArHHUTOB, JCHCTBHE
MarHUTHOTO TOJISI Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHSI)
M0 OIHKCAHWI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX  SBICHUU B
OKpY’XKalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHDKEHHME U KaNWUIApHBIE SIBJICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupoje, wuzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, UHES, CHETa, AIEKTPUUECKUE
ABJICHUST B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiid, Jpeiid MOIIOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emuiie, MONSIPHOE CUSIHUE, IIPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3aa4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIONb3YSI
¢bu3nYeckue BETUYHMHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUYECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyJelbHAs TEIUIoTa
IJIABJICHUS], yJENibHAasl TEIIoTa MnapooOpa3oBaHMs, yAelbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU



MAIllMHbI, OTHOCUTEJbHAsl BIAXHOCTH BO31yXa, JJIEKTPUUYECKHU 3apsn,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTHBIICHHE IPOBOJIHHUKA,
yAEeNbHOE  CONpPOTUBIEHUWE  BeIllecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTrO0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKUN CMBICI HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
¢u3NyeCKUX BEJIWYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIUE JAHHYIO
(Gu3NYECKyl0 BEIWYHHY C JAPYTUMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOWCTBA Tel, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJISAPHO-KMHETUYECKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULIUN MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsAaa, 3akoH OMa 1 yyacTKa LENH, 3aKOH
Jlxoynsa—JleHna, 3akOH COXpaHEHMs DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCKUx
miaroB ¢ omnopoi Ha 1—2 W3y4YEeHHBIX CBOWCTBA (UM3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarb pacu€THblE 3aJadyd B 2-3 JCHCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBarOLIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajau3a
YCIOBUSL 3a/lauyd 3alMUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELICHUsA 3a7aud, BbIOMpaThb 3aKOHBI U (POPMYIIBI,
HeoOXoauMble AJid €€ pelieHHs, NPOBOAMTH pacu€Thl U CpPaBHUBATH
HOJy4YE€HHOE 3HaueHUe PU3NUECKON BETUUHHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOJEMBbl, KOTOPbIE MOXKHO PpELUIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOIb3Ys OMNHCAHWE MCCIIEIOBAaHUSA, BBIACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLIEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIIE0BAHUs, J€1aTh BBIBOJIBI;

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUH WK
(¢u3nyecKuX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIEPATYphl, CKOPOCTHU MPOIIECCa OCThIBAaHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETA H3Iydyaromiedl (MOrJIonaroiei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATYphl KUAKOCTU U
IWIOWAau €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tl M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aWMOJICWCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJM3allMsl MATrHUTHBIX IIOJEH IIOCTOSHHBIX MAarHUTOB, JIE€UCTBUSA
MarHATHOTO TIOJI1 HAa IPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMATHHTA,



CBOMCTBA DBJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMYJIHPOBATH
IpOBEpsIEMbIE MPEATNIONOKEHUSI, COOMPATh YCTAHOBKY U3 IPEIOKEHHOIO
000pyI0BaHUsl, OMKMCHIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPAMbBIE  WU3MEPEHHS]  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQ&XKHOCTH BO3/yXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATh
PEe3yIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MTOTPEITHOCTH;
IPOBOJIUThH UCCIIE0BAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEIMUUHBI OT
Ipyrod ¢ MCHOJb30BAaHUEM  MPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH IONEPEYHOIO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOJAHMKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 MPOBOJHUK, OT HaNpsyKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHME TOCJIEOBATENbHOTO U  MApaUIEIbHOTO  COEAMHEHUMN
MIPOBOJHUKOB): IIJJAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOJIMIl W TpadUKOB,
JIeJ1aTh BBIBOJBI 10 pE3ysIbTaTaM UCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKUX BEIWYUH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJIEIysl MPEIJI0KEHHON MHCTPYKLIHH, U
BBIUUCIISITh 3HAUEHUE BEJIMYUHBL;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPpH padoTe ¢ 1ad0paToOpHbIM
0o00opyIO0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpOM Ha KX ONHMCAHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHUS JIOMOB, THIPOMETpP, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE
pUOOPBI, HArpPEBATEIbHBIE FIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, MIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUSI O CBOWMCTBaxX (M3MUYECKUX SIBICHUH UM HEOOXOIUMbIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTEIbHbIE
npuoOpel MO CXEeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeilb BHYTPEHHETO
CTOpaHHusl, 3JEKTPOCKOIN, PEOCTar), COCTaBIATb CXEMbI 3JIEKTPUUYECKHUX
Henen ¢ Mnocjiae0BaTeNbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh  HHGOPMALMIO O  [pPUMEPax)
MPAaKTUYECKOTO HCIIOJIb30BaHUS (U3UYECKUX 3HAHUKA B IOBCETHEBHOMN
AKU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU Mpu oOpaiieHuu ¢ npudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CpeIe;

OCYUIIECTBJIATh TMOUCK HHPOpMaUu (U3MUECKOTO COJEpPKAHUS B
WNuTepHeTre, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOMOJHUTEIBHBIX ~ MCTOYHUKOB  BBIIENATH HMH(OpMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITH HETOCTOBEPHOIA;
MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JUTEepaTypy (PU3MYECKOro COAEpXaHHs, CIPaBOYHBIE MaTepHalbl,
pecypchl ceti MIHTepHeT, BIaaeTh mpuéMaMi KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
0000mass wHOOpPMANMIO U3 HECKOJBKHX HCTOYHHUKOB (PU3HUECKOTO
COJEp)KaHusi, B TOM YHCIEe MyOJUYHO TPEACTABIATH PE3yJIbTaThl
MPOEKTHON WM UCCIIEI0BATEIbCKOM AEATENIbHOCTH, NMPH 3TOM I'PAMOTHO
WCIIONB30BAaTh M3YYCHHBI TOHATUWHBIA —ammapar Kypca (U3HKH,
COIIPOBOXIATh BHICTYIUICHHE MTPE3CHTAINCIH;

IpU BBITIOJIHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAHUM (PU3UIECKUX
MPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TpPYyINIEe B COOTBETCTBUHU C
TIOCTAaBJICHHBIMU 33/1a4aMH, CIICAUTDH 32 BBIOJHEHHEM IUIaHA JEHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
AESITENFHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonity o0yuenus B 9 kjacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIOJB30BaTh TMOHSTHUS: CUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPAEKTOpHUsI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO NIBHXKEHUS, Aehopmanus
(ympyrasi, mniacTthyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KHU, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTU TBEPJOTO Tella, PAaBHOBECUE, MEXAHUUECKHE KOJICOaHUS U
BOJIHBI, 3BYK, WH(pPa3ByK M YJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJHBI,
[IKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTb,
CHEKTPHI UCITYCKAHUS W TOTJIONICHUs, anbda, OeTa- U raMMa-u3IIydeHHUs,
U30TOIIbI, SIAEpPHAsl SHEPTETUKA;

paznuuath SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKCHUE, DPaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBWXKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTHU, B3aUMOJICUCTBUE



TE€J, PEaKTUBHOE JBIDKEHUE, KOJIeOaTeNbHOE NBIKCHHE (3aTyXarollne U
BBIHY>KJIEHHBIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPaKEHHE
3BYKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHHE U MPEIOMJICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHUe OeJoro cBeTa B
CIEKTp H® CJIOKEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs PaJHOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
M3ITYYEHHMSI) TI0 OMMCAHUIO0 UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSBICHWEC HW3YYEHHBIX (U3WYECKUX  SBICHUHA B
OKpyXaromeM Mupe (B TOM dYucie (Pu3NYecKue SBICHHUS B TPUPOJE:
MIPWINBKI ¥ OTIIWBBI, JBIKeHUE T1aHeT COJTHEYHOW CUCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMIJIETpsICEHHEe, CEMCMUYECKHE BOJIHBI, IIyHaMH, 53XO, IIB€Ta Tell,
ONTHYCCKHE SIBJICHUS B TMPHUPOJE, OMOIOTHYECKOE NEUCTBHE BHUANMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHUBHOE H3ITyUCHUE
OPUPOAHBIX MHMHEpAJOB, JEHCTBUE pPAJMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPH STOM NEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIONb3YSI
¢u3nueckue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JBW)KCHUH, YCKOPCHHE, INEPEMEIICHHE, MyTh, YyTrioBas
CKOpPOCTh, CHUJIa TPEHHS, CUJIa YNPYrOCTH, CUJa TKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHHWs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4deckass padoTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEPrus Teda,
MNOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI DHEPrUsl CHKATOU
MPY)KWHBI, KHHETHYECKas DJHEPTHs, TOoJHAs MEXaHW4YecKas DSHEpTHs,
MEePUOJT M YacTOTa KOJICOAHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIICHHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT HCIOIB3YEMbBIX BEIUYHH,
0003HaueHUsT W EIUHUIIBI (U3MUECKUX BEITUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMU BEIMYMHAMH,
CTPOUTH Tpa(PUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA TN, (U3UYECKUE SIBICHUS M IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUH, 3aKOH BCEMHUPHOI'O TATOTCHHS,
NPUHIMI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCHUTEIBLHOCTH | amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCa, 3aKOHBI OTPAKEHUS
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MaCCOBOT'O UKCEI



IOpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €0 MaTEMAaTUUECKOE BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIAThH
IIPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (M3UUECKUX SIBICHUMH,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbe 3a4ayd  (OMMparolIuecs Ha cuctemMy u3 2-3
ypaBHEHUH), UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJayd 3alUCBhIBaTh KPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (pOpPMYIIBI, HEOOXOAUMBIE JIJISl PELICHMSI, IPOBOAUTH PacUEThl U
OLICHMBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHHUs] (U3HYECKOM
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO pEHIMTh HIpPH HOMOLIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl ONHCAHHE HCCIEIOBaHUS, BBLACIATH
IpOBEPSIEMOE  MPEANOIOKEHUE, OLIEHUBATh NPABWIBHOCTh IOpSAIKA
MPOBEJCHHUSI  UCCJENOBAHMs, JellaThb BBIBOJbI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMNBITBI IO HAOMIOACHHIO (PU3MYECKUX SIBJICHUWA WIIHU
buznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUsl HHEPruM, 3aBUCUMOCTb NEpHUOAA KOJeOaHUN NPYKUHHOIO
MasTHHUKA OT Macchl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMILUTATYbI MaJIbIX KOJEOaHUMU, MPSIMOJIMHENHOE PAaCcIPOCTPAaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHUs IpeaMeTa B coOuparomen
JMH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONUCBHIBATH XOJ  OMNbITA W €ro  Pe3yJbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

MIPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaenss
CpelHee 3HAUeHHE M3MEpsIeMON BeIMYMHbl ((POKYCHOE paccTOsHUE
coOuparoleil JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba U3MEpPEeHHUs
(M3MepUTeNbHOTO TpUdopa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIOJIb30BAaHUEM MPSMBIX HW3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHHU
Opy PaBHOYCKOPEHHOM JIBJKEHHM O€3 HayaldbHOM CKOpOCTH, Mepuoja
KOJICOaHUI MAaTeMaTHYeCKOro MasTHHUKa OT JUIMHBl HUTH, 3aBUCUMOCTH
yIjla OTPaK€HUs CBETa OT yIJIa MaJeHUs U yIJIa MPEJOMIIEHHS OT yria



MajieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSTENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJYYEHHOM  3aBUCHMOCTHU
(GU3MYEeCKUX BEIWYMH B BHUAC TAOJHII U T'paUKOB, JejaTh BBIBOIBI 10
pe3ynbTaTaMm MCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BENHYMH (CpeaHsIst
CKOPOCTh M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYXKHUHBI, KOIPPHUIIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCThb, YacTOTa U
Mepuosl KoJICOAHWH MaTeMaTHYeCKOro W TMPYXKHHHOTO MAasTHHKOB,
ONTHUYECKasl Ccuja coOuparollei JIMH3bI, PaJAUOAKTUBHBIM  (HOH):
MJIAHUPOBATh M3MEPEHUs, COOMPATh DKCIMEPUMEHTAIHHYI) YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEays MPEAJIOKEHHOM WHCTPYKIMH, BHIYUCIATD
3HAUCHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJYYECHHBIC PE3YJIbTaThl C yUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHHI;

coOI01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe C 1abopaTopHBIM
o0opymoBaHUEM;

paznuyaThb OCHOBHBIE MPU3HAKU HW3YUYEHHBIX (U3UYECKUX MOJIETeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJENbh aTroMa, HYKJIOHHas
MOJIENIb AaTOMHOTO S7Pa;

XapaKTepu30BaTh TNPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
CIUIOMETp, JATYMKH TIOJOXKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYCCKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuibCcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3UYECKUX SBJIEHUW U  HEOOXOIUMbIE  (U3MUECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB
IpU penieHuH YYeOHO-MIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI ISt
MOCTPOEHUS N300PAKEHHI B TNIOCKOM 3€pKaJie U COOUparoIei JTMH3e;
OPUBOJUTH  NpUMEphl  (HAXOAuTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HMCIOIB30BaHMS (DU3UYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH JI7Is1 oOecrieueHrst 0€30MacHOCTH TPU 0OpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS U COOJIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIEH Ccpejie;

OCYIICCTBJIATh TOUCK HMHGPOpMAUK (U3HYECKOTO COJICPKAHHUSI B
HNHuTepHeTe, caMocToATENHHO (POPMYIIHPYS TIOUCKOBBIA 3alpoC, HAXOIUTh



MyTH OINPEACIICHUs IOCTOBEPHOCTH MOJIYyYEHHOW MH(POPMAIIMA Ha OCHOBE
UMEIOIIUXCS 3HAHUH U JONOJHUTEIbHBIX UCTOYHUKOB;

UCII0JIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJJaHUM HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PUBMYECKOrO0  COJEpKaHHUs, CIPaBOYHBIE MaTepuabl,
pecypcebl cetu UHTEpHET, BIageTh NpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uH(pOpPMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COJEp KaHMUS,
MyOJMYHO MPEJICTABIATh PE3yJIbTaThl IPOESKTHOW HIIA MCCIIEIOBATENbCKON
NEATENIBHOCTA, TMPHA O3TOM TPaMOTHO HCIOJIb30BaTh  M3YYECHHBIN
MOHATUWHBIN amnmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIIJICHWE TMpe3eHTalel ¢ y4€TOM OCOOCHHOCTEH ayJIUuTOpHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
u(ppoBbIe
Ne i/ HaumenoBaHue pa3ieioB M TeM NPOIrPaMMbl Kontpoabubie IlpakTuueckue (1rrpp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpPa
1.1 ®usnka - Hayka 0 Ipupoae bubmorexa HOK
' y PHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 Ddusnueckue BeININHBI 1
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIA METO/ TO3HAHUS 1 bubmorera [JOK
' Y A https://m.edsoo.ru/7f416194
Hroro no paszneny
Paznen 2. IlepBoHayaiibHble CBeJIeHUS 0 CTPOEHUH BellleCcTBa
Bbu6morexa [JOK
2.1 CrpoeHue BemiecTBa
TPOCHHE BEIecTs https://m.edsoo.ru/7f416194
2.2 JIBMyKeHHE U B3aUMOICHICTBHE YaCTHIL BEIIECTBA 1 bubmorexa [TOK
) A tsem https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSTHUSI BEIECTBa 1
p 1 https://m.edsoo.ru/7f416194
Uroro no pazpeny
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tel
bu6mmoreka [JOK
3.1 M 1
CXANMHCECKOC JABIAKCHHE https://m.edsoo.ru/71f416194
32 Nuepuus, macca, IiI0THOCTh 1 bu6mmoreka [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
bubmnoreka [IOK

3.3 Crna. Buet cun 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazpeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 HaBnenue. Ilepenaua naBineHus: TBEPABIMU 3 bubnuorexa [IOK
' TeJIaMH, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmnoreka [IOK
4.2 5 1
Jlagnenne KuKocTH https://m.edsoo.ru/7f416194
bu6mmorekxa [JOK
4.3 A 6
TMOC(epHOE TaBJICHHE https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B 7 | 3 bubnuorexa [{OK
’ HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazpeny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEPrUsi
bu6mmoreka [{OK
5.1 Pa6 3 1
aboTa 1 MOIIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 II 5 1
POCTHIC MEXAHISMBI https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
5.3 M 4 1 1
CXAHCCKad SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
Pabora ¢ Tekctamu no teme "MexaHnnueckoe IBMKeHHE",
JlaBnenue TBEPABIX Tel, KUAKOCTEHN U ra3oB", "Padora. 3
MoruHocTb. DHeprus”
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6 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

KoJsun4yecTBo 4acoB DJIeKTPOHHbBIE
u@poBbie
Ne ni/m HanmeHoBaHMe pa3/1eioB H TeM MPOrpaMMBbl Kontpoabubie IlpakTHueckune (mpp )
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazgea 1. TermioBble iBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 2 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasnen 2. DiiekTpuyeckne U MATHUTHbIE SIBJICHUS
)1 DJIEKTPUYECKUE 3apsi/ibl. 3apsSKEHHbBIE Tela U UX 7 1 bubnnorexa HOK
' B3aMMOICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUYECKUHN TOK 0 7 hitps://m.cdsoo.ru/7f4181 ce
bu6mmorexa [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABTCHHA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 DnekTpoma a 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
Pa6oTa ¢ Texctamu o TeMe "TemnnoBrle BiIeHU", 3
"[locTosiHHBIN nekTpuyeckuil Tok", "MarnutHele siBieHus"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 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

Kouan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM undposbie
Ne i/m P Konrpoabusie IIpakTnueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4ecKkoe IBMKCHUE U CIIOCOOBI €T0 10 1 1 bu6mmoreka [{OK
’ OIUCaHHUSI https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaumopeiicTBre Ten 20 1 3 nosmotexa O
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHbBI COXPaHEHUS 10 1 3 nommoreka I
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pnen 2. Mexanuveckue KoJie0aHUSA U BOJTHBI
bu6mmorexa [{OK
2.1 MexaHudeckue KojeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
2.2 MexaHn4ecKkne BOJHBI. 3BYK 8 1 3
M https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pasjen 3. DiieKTpoMarHuTHoOE 1oJie H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubnnorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHEL https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paspnen 4. CBeToBBIC SIBJICHUSA
4.1 3aKOHBI PaCpOCTPaHEHHUS CBETA 6 2 bubmuoreka [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

bu6mmoreka [IOK
4.2 JI 0 6 3
HHSBLH OIITIHECKIE TPHOOPH https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
43 P 3 2
a3I0KCHHE OCIIOr0 CBETA B CHICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pasnen 5. KBaHTOBbBIE SIBJICHUA
bu6nuoreka [JOK
5.1 " 4 1
CITyCKaHHUE U MOTJIONIEHUE CBETa aTOMOM https://m.odsoo.r/7#4 1adat
bu6nuoreka [JOK
5.2 C 6 1
TPOCHHE STOMHOTO A1pa https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
5.3 s 7 1
AICPHPIC peariin https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001Ia10IM I MOYJIb
Petrenue pacueTHBIX M KAUECTBEHHBIX
3aja4 1o TemaM: "B3anmopelicTBre e,
"Temnossie npouecco","KIIJ] TemnoBsix
6.1 nsurateneit", "KII/] anextpoyctaHoBok", 9 ) bubmuorexa [JOK
’ "CseToBbI€ sBIEHUA", "3aKOHBI COXPAaHEHUS https://m.edsoo.ru/7f41a4a6
B mexanuke", "KomeOanus u BoaHbI",
"CsetoBnic sBicHus", "KBanroBas u
sanepHas Gusuka'
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27


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

7 KIIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Jata usyy JaTa u3yu JlaTa u3yu
Ne Tema ypoka Bee Kontpoan MpakTu TA 7B 7B uuppospie
n/n HbIe yeckue o0pa3oBaTe/ibHbIE
ro padoThI padoThI pecypchl
bu6nuoreka [JOK
https://lesson.edu.ru/l
®u3uka — HayKa o npupoje. ABieHus | esson/d6851966-
HPUPOABI c4bf-4374-8a3b-
664814b67e7d?back
Url=%2F03%2F07
Du3NYECKUE ABJICHUS 1
bu6mmoreka [IOK
https://lesson.edu.ru/l
DuU3NYECKUE BEIUYMHBI U UX 1 esson/5cdf146c-aa9e-
HU3MEPEHUE 4144-ablb-
a3e4254964587back
Url=%2F03%2F07
JlaGopatopHas pabota "Onpeznenenue 1
NOKa3aHUN U3MEpPUTENHHOT0 pudopa”
Metoabl Hay4HOTO MMO3HAHMUSL. bu6mmoreka [{OK
Onwucanue GpU3NUECKUX SBICHUN C 1 https://m.edsoo.ru/ff0

IOMOIILIO MOJEIEN

9f72a

dusuka u ee BIUSIHHAC HA Pa3BHUTHE
TCXHHUKHU

Crpoenue BemiecTBa. OMbITHI,
JIOKa3bIBAIONINE UCKPETHOE CTPOCHHE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0



https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

o0BeMa Teja Mo ero MIOTHOCTH

BEILICCTBA 9fela
bu6mmoreka [IOK
8 JIBMyKeHHE YacTHIl BEIIEeCTBA https://m.edsoo.ru/ff0
a0l3e
9 JlaGopaTtopHas pabora "Onpenenenue
pa3MepoB MajbIX Ten"
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
bu6mmorexa [{OK
Boibl. KoHTpONBHAS paboTa
11 https://m.edsoo.ru/ff0
«ITepBoHayvambHBIE CBEAEHUS O 10378
CTPOCHHH BEILIECTBAY
MexaHu4eckoe JTBHKEHUE. bubmuoreka [JOK
12 PaBHOMEpHOE U HEpABHOMEPHOE https://m.edsoo.ru/ff0
JBHKCHUE a05¢c6
bu6mmoreka [IOK
13 CxopocTb. Eannunbl ckopoctu https://m.edsoo.ru/ff0
a079¢
bu6mmorexa [{OK
14 PacueT myTu 1 BpeMeHM ABUKECHUS https://m.edsoo.ru/ff0
a0ac4
Nuepuus. Macca — Mepa HHEPTHOCTH
ten JlaGoparopnas padora " bubnuorexa [JOK
15 N3mepenne maccel Tena' https://m.edsoo.ru/ff0
JlaboparopHas padoTta "M3mepenue a0cl10
o0Bema TBepaoro Tena"
bu6mmorexa [IOK
[InoTHOCTH BemecTBa. Pacuetr Macchl n
16 https://m.edsoo.ru/ff0

a0fee


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

JlabopaTtopHas pabota «OnpeneneHue

17 i
IUIOTHOCTHU TBEPJIOTO TETIa»
bu6nuoreka [JOK
KoHnTtponbHas pabora 1o teme
18 | " https://m.edsoo.ru/ff0
[TnoTHOCTH BelecTBa
al23c
Cuna Kak XxapakTepuCTHKa
19 B3aumoeicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaboparopHas padota «lccnenoBanue
cuiibl ynpyroctu"
21 SBnenue Tarorenus. Cuna TsHKECTH
CBsi3b MEX]ly CHIJION TSAXKECTH U bubnnoreka [JOK
22 Maccoii tena. Bec tena. Pemenne https://m.edsoo.ru/ff0
3amay o reme "Cuna tsokectr" al778
bu6mmoreka [IOK
Cuna TsbKecTH Ha IpYTUX IUIaHeTax.
23 https://m.edsoo.ru/ff0
®dusnyuecKre XapakKTePUCTUKH TUIAHET
al502
N3mepenue cui. nnamometp
" bubnuorexa [JOK
JlaGoparopHas paboTa
24 https://m.edsoo.ru/ff0
I'panyupoBanue mpyXUHBI U a18cc
U3MEpPEHHNE CUJT TUHAMOMETPOM"
bu6nmoreka [JOK
25 Bec tena. HesecomocTh https://m.edsoo.ru/ff0
al778
CrnoskeHue IByX CHWJI, HallpaBIE€HHBIX bubmmoreka [JOK
26 MO OJTHOU MPSIMOIA. https://m.edsoo.ru/ff0
PaBHOEliCTBYIOIIIAS CHIT ala70
27 Pemenue 3agau no reme


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

"PaBHonelicTByromas cui'

Cuna Tpenus u €€ Buabl. TpeHue B bubmmorexa [TOK
28 HPHPOJE 1 TeXHHKe https://m.edsoo.ru/ff0
albdc
JlabGopaTopHas pabota «VccinenoBanue
3aBUCUMOCTH CHJIbI TPEHUS bubnuorexa [JOK
29 CKOJIB)KEHHS OT TUIOIIA TN https://m.edsoo.ru/ff0
COIIPUKOCHOBEHUSI TEJI, PUKUMAIOLLIECH alcc8
CHUJIBI, pOJia IOBEPXHOCTH"
30 Pewienue 3anau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CUIIBI
bu6mmorexa [{OK
31 KonTponbhas padota o teme «Cuibb» https://m.edsoo.ru/ff0
alde0
Pemenue 3amau mo remam: «Bec Tenay,
32 «I'padmueckoe n300pakeHue CUi,
«Cuiibl», «PaBHOJIEUCTBYIOIIAS] CHID)
Jasnenue. CriocoObl yMEHBITICHUS U bubmmorexa [TOK
33 https://m.edsoo.ru/ff0
YBEJTUYCHHUS 1aBJICHUS 22026
JlaBienue raza. 3aBUCUMOCTb bubmuoreka [JOK
34 IaBJIEHM ra3a OT 00bEMa, https://m.edsoo.ru/ff0
TEMIIEPaTypPhI a2376
Ilepenaua naBieHus: TBEPIABIMU bu6mmorexa [{OK
35 TeIIaMU, JKUAKOCTSIMM U Ta3aMH. 3aKOH https://m.edsoo.ru/ff0
ITackans a25b0
JlaBiieHUE B )KUJIKOCTH U Tas3e, bubmorexa [TOK
36 https://m.edsoo.ru/ff0

BbI3BAHHOC IleICTBHeM CHIJIBI TSOKCCTHU

a2718


https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

Pemenue 3angau no reme «/laBinenue B

bu6mmorexa [IOK

37 https://m.edsoo.ru/ff0
YKUJKOCTH U Ta3e. 3akoH [lackamns»
a2826
bu6mmoreka [{OK
38 CooOmraromumecs cocyasl https://m.edsoo.ru/ff0
a2970
bu6nuoreka [JOK
39 I'mapaBamyeckuii mpecc https://m.edsoo.ru/ff0
al3136
40 Manomertpsl. IlopiineBoi
JKHUJIKOCTHBIN HACOC
ATtmocdepa 3eMiaH U IPUUKHBL €& brbmmorexa [TOK
41 https://m.edsoo.ru/ff0
CyIIECTBOBaHUS bsa
bu6mmorexa [IOK
42 Bec Boznyxa. AtmochepHoe gaBieHue https://m.edsoo.ru/ff0
a2bSa
bu6nuoreka [JOK
H3mepenue atMmocepHOTro J1aBICHHUS.
43 0 T https://m.edsoo.ru/ff0
nbeIT Toppuuerm 2da8
3aBUCUMOCTH aTMOC(HEPHOTO J1aBIICHUS bubmorexa HOK
44 P https://m.edsoo.ru/ff0
OT BBICOTHI HaJl ypPOBHEM MOPS Dfcd
bubmuoreka [JOK
bapomerp-anepoun. Atmochepnoe
45 POMCTp-aHepOuL. ATMochepH https://m.edsoo.ru/ff0
JIaBJICHUE Ha PAa3JIMYHBIX BBICOTAX Dfcd
46 KonTtponsHas pabora o Teme
"JlaBnenue"
bu6 OK
47 JlelicTBue MKUIKOCTH U Ta3a HA nomotreka [

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

HOTPYEHHOE B HUX TEJIO.
ApxumenioBa cuia

Pemenne 3agad mo reme "Cua

a3276

bu6nuoreka [JOK

48 Apxivena” https://m.edsoo.ru/ff0
a33fc
bu6nuorexa [JOK
49 [InaBanue Ten https://m.edsoo.ru/ff0
a35l4
JlaGopatopHas pabota «3yuenue bubnnorexa [JOK
50 BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIOIICH https://m.edsoo.ru/ff0
Ha MOIPy>KEHHOE B JKUIKOCTb Tel0" a3a9%6
51 JlabGopaTtopHas pabota "BrisicHeHHE
YCJIOBUU IJIaBaHUA TEJI B )KUAKOCTH"
KonTtponsHas pabora o Teme bubnumoreka [IOK
52 «JlaBneHue TBEPABIX TEN, )KUIAKOCTEH U https://m.edsoo.ru/ff0
ra3oB» a3654
O606menue o temam: «IlnaBanue
cyn0B. Bo3ayxomniaBaHuey,
>3 «JlaBneHue TBEPABIX TEJ, )KUIAKOCTEU U
ra3oB»
Bbubnuoreka [JOK
54 Mexanudeckas pabota https://m.edsoo.ru/ff0
a3f82
bu6mmorexa [{OK
55 MomHocTh. EMUHUIBI MOIITHOCTH https://m.edsoo.ru/ff0
a3f82
VYpok-uccnenopanue "Pacuér
56 MOITHOCTH, Pa3BUBAEMOU NIPU NOAbEME

o jectuune"


https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

[IpocTsie MexaHu3Mbl. Peryar.

57
PaBHOBecHe cuit Ha peruare
Preryaru B TexHuke, OBITY U IPUPO/IE. bubnmnorexa [JOK
58 JlaboparopHast pabota «BbIsiICHCHHE https://m.edsoo.ru/ff0
YCIIOBUH paBHOBECHS PhIYaray a478e¢
bubmuoreka [JOK
Pemenne 3ama4d mo treme «Y cIoBUs
59 ABHOBCCHA DEIATD) https://m.edsoo.ru/ff0
p P 24826
KoaddurmenT nose3Horo nerlcTBus
60 mexanu3ma. Jlaboparopnas pabota
«Omnpenenenune KIIJ[ HakinoHHON
INIOCKOCTHY
Bbubnnoreka LIOK
Pemenne 3amau no teme "Pabora, 1
61 onsocts, KIT" https://m.edsoo.ru/ff0
MOIIHOCTD,
B adcd8
Mexanuyeckasi SHEpPTHsl. bubnuorexa [JOK
62 Kunernmueckas u moTeHIMaIbHas https://m.edsoo.ru/ff0
3HEprusd a4252
. bu6nuoreka [JOK
3aK0H COXpaHEHUsI MEXaHUYECKOM
63 - https://m.edso0.ru/ff0
p 24360
64 Pemenue 3agau mmo tTeme "3akoH
COXpaHEHHUs MEXaHUYeCKoH 3Heprun”
65 KoHnTtponbHas pabora mo teme «Pabora
¥ MOITHOCTb. DHEPT U
bu6mmorexa [IOK
PaboTta ¢ TEKCTaMH 110 TEME
66 " " https://m.edsoo.ru/ff0
MexaHnueckoe IBHKEHHIC
adeeb
67 Pabota ¢ Texctamu 1o Teme "JlaBaeHue bubmuoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

TBEPJBIX TEJN, )KUIKOCTEH U Ta30B"

https://m.edsoo.ru/ff0
adffe

68

PaGora ¢ Tekcrtamu o teme "Pabora.

MomiHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

11



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

TemaTuueckoe NJIAHUPOBAHUE

8 KVIACC

Ne

w/n Tema ypoka

OCHOBHBIE TTOJI0KEHHS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPUU U UX ONBITHBIE
MOATBEPKIACHUS

Macca u pa3Mep aTOMOB U
MOJIEKYJI

Mopenu TBEPIOTO, KUAKOTO U
ra3o000pa3HOro COCTOSHUMN
BEILlECTBA

Bcero

KoaunuyecTBo 4acoB

KoHTpo/bHbIE
padoThl

IIpakTH4ec
KHe
padoThI

Jara nzyu
8A

Jdara uzyu
8b

Jara n3yu
8B

DJIeKTPOH
HbIE
nudposeie
oOpa3oBare
JIbHbIE

pecypchl

bubanoreka
HOK
https://m.eds
00.1ru/ff0a525
6

bubanoreka
ILHOK
https://m.eds
00.1ru/ff0a540
e

OO®bsicHEHHE CBOICTB TBEPOTO,
KHUIKOTO U Ta3000pa3HOTO
COCTOSIHHMI BEIIECTBA HA OCHOBE
MOJIOXKEHUH MOJICKYJISIPHO-
KHUHETUYECKOW TEOpUHr


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

bubmmoreka

Kpucrannuueckue u amopgHbie HOK
5 https://m.eds
rena 00.1u/ff0a580
0
bubnuoreka
C [HOK
6 MayuBaHHUE U KaAUJUIAPHOCTb. httos//meds
IToBepXHOCTHOE HaATsKEHUE S
00.1u/ff0as553
0
bubnmnoreka
HOK
7 TermmoBoe pacuIMpeHue U CHkaTue https://m.eds
oo.ru/ff0a5a2
6
Temnepatypa. CBs3b
8 TEMIEPATYPbI CO CKOPOCTHIO
TEIUIOBOTO JIBMKCHHS YaCTHI]
bubnmoreka
Buytpennss sueprus. CriocoObl HOK
? W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.eds
oo.ru/ff0aSc6
0
bubmmoreka
HOK
10 Bupael Terionepenaun https://m.eds
00.1ru/ff0a641
2
1 YpoK-nOBTOpEHHUE TEMBI bubnuoteka
"BHyTpeHHss sHeprus" [HOK


https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412

https://m.eds

0o.ru/ff0a65¢
0
bubanoreka
12 KommuectBo termiorsl. Y neapHas EOK// q
ttps: .
TEIUIOEMKOCTD . / ffn(; 66987
00.1u, a
6
Bubnuoreka
YpaBHeHHE TEIIOBOTO OanaHca. [IOK
13 Ter1oo0MeH 1 TEIIOBOE https://m.eds
paBHOBECHE 00.ru/ff0a708
8
JlaGopaTopHnas pabota bubnnorexa
14 "M3MepeHne Koan4ecTBa TeMIOThI EOK// q
o ttps: .
U YJIEIbHON TeTIOEMKOCTH 5 / ffn(; e6 89
0o.ru/ff0a6a
BenrecTna" 3
PacueT xomnaecTBa TEINIOTHI,
15 HEO0OXOAMUMOTO JIJIsl HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPH
OXJIAKICHUU
Bbubnuoreka
16 KontponbHas paboTa o teme EOK// q
ttps: .
"TerutoBble ABiIeHUA" %b
oo.ru/ff0a
0
bubanoreka
DHeprus ToIMBa. Y ieiabHas
17 LHOK

TCIUIOTA CropaHus

https://m.eds


https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

oo.ru/ff0a7b5
a

18

19

20

21

22

23

[LinaBnenue u oTBEpAECBaHUE

KPpUCTAJTINIMICCKUX TCJI. Y nenpHas

TCIIOTA IIJIaBJICHUA

Penrenue 3amau mo teme

"V nenpHas TemiIoTa IUiaBieHus"”

[TapoobpazoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y nenrHas teniora
napooOpa3oBaHus U
KOHJCHCAIIUH. 3aBHCUMOCTD
TEMIIEPATYPBI KAIIEHUS OT
aTMoc(hepHOTro JaBICHHS

BrnaxnocTs Bo3myxa.
JlaboparopHas paboTa
"N3MepeHne OTHOCUTEIbHON
BJIQKHOCTH BO3ayxa"

Pemenue 3ama4d Ha ONpCACIICHUC

BJIAJKHOCTH BO3ayXa

bubnuoreka
[HOK
https://m.eds
oo.ru/ff0a71d
2

bubanoreka
IHOK
https://m.eds
00.rw/ff0a72f
e

Bubnunoreka
LHOK

https://m.eds
00.1ru/ff0a740

c

bubanoreka
[HOK
https://m.eds
00.ru/ff0a786
c

bubanoreka
HOK
https://m.eds
00.ru/ff0a762
8


https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

[TpuHLMIIBI paOOTHI TEIIOBBIX

24 nsurareneif. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS
bubanoreka
KIIJI TermoBoro aBurarers. [IOK
25 TenoBble ABUTATEIN U 3aIllATa https://m.eds
OKPY’KaIOIIEeH Cpe/ipl oo.ru/ff0a7c7
c
3aKOH COXpaHEeHUS U
26 MpEeBpalllCHHs DHEPTUU B
TEIJIOBBIX IpolIeccax
N N bubnuoreka
OJIFOTOBKA K KOHTPOJIbHOM
padote 1o TeMe "TermoBbie
27 https://m.eds
siBiieHMs. VI3MEeHeHHe arperaTHbIX
. " 00.ru/ff0a83f
COCTOSIHUH BeIleCTBA )
bubanoreka
KonTponbHas paboTa mo Teme [IOK
28 "N3meHeHune arperaTHbIX https:/m.eds
COCTOSIHUH BerecTBa" 00.1u/ff0a86a
e
79 OnekTpusanus tein. /[Ba pona
AJIEKTPUYCCKUX 3aPsI0B
30 Pemenne 3amau nmo teme
"OnexTpusanus ten"
Bbubnunoreka
B N [HOK
3aUMOJICHCTBUE 3aPSKECHHBIX
3 Tea. 3axkoH Kymnona hitps://m.eds
' Y 00.ru/ff0a87e

4


https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4

DIIEKTPUYECKOE MOJIE.

bubmmoreka

H HOK
1 anpsHKEHHOCTh YJIEKTPUIECKOTO httos. /. eds
o, IIpuHIMN cynepio3uimmn ALPS.LM.eCs
U Y ? H oo.ru/ff0a8a0
3JIEKTPUUYECKUX MOJIEH .
Hocurenu snekrpuyeckux
33 3apsA0B. DIIEMEHTApHBIN 3apsi.
Crpoenue atoma
bubnuoreka
[TpOBOTHUKY M TUAJICKTPUKH. LIOK
34 3aKOH COXpaHEHUsI https://m.eds
3JIEKTPUUYECKOrO 3apsaa oo.ru/ff0a8ef
6
bubnanoreka
P [HOK
elIeHUE 3a71a4 Ha PUMEHEHHE
33 CBOMCTB DJIEKTPHUECKHUX 3apsI0B hitps://m.eds
p p 00.ru/ff0a90c¢
Y
bubnuoreka
DJIEKTPUYECKUH TOK, YCIOBUS €T0 [TOK
36 cyuiectBoBaHus. MicTouHuku https://m.eds
DJIEKTPUYECKOrO TOKA 00.ru/ff0a95a
4
bubnunoreka
LHOK
37 JlelicTBUA AIIEKTPUYECKOTO TOKA https://m.eds
00.ru/ff0a96b
2
18 YpoK-nOBTOpEHHUE TEMBI

"OnexTpusanus ten"


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

39

40

41

42

43

44

45

DIIeKTPUYECKUM TOK B METAIIIaX,
KUIKOCTSIX U ra3ax

DnexTpuueckas LeMb U e€
COCTaBHBIE YaCTU

Cwuta Toka. JlabopaTtopHas pabora
"COopKa IEKTPUICCKOH TICTTH.
W3mepeHne cuibl ToKa U
HanpspkeHus"

DNEKTPUUECKOE HANPSKEHHE.
BoasT™metp. JIabopaTopHas
pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA B
IPOBOJHHUKE OT HANPSHKEHUS Ha
ero KoHuax. Msmepenue
HanpspkeHus"

ConpoTuBieHNe IPOBOJHHKA.
VY enpHOE CONPOTHUBIICHHE
BEIIECTBA

JlaGoparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIICHUS MPOBOA OT €TO
pa3MepoB U BEUIeCTBa, U3
KOTOPOT'O OH U3TOTOBJICH"

3aBUCUMOCTD CHUJIBI TOKA OT

bubnnoreka
HOK
https://m.eds
00.ru/ff0a983
8

bubanoreka
HOK
https://m.eds
oo.ru/ff0a8bd
6

bubnnoreka
HOK
https://m.eds
oo.ru/ff0a9¢1
4

bubanoreka
HOK
https://m.eds
0o.ru/ff0aa73
8

Bbubnuoreka
HOK
https://m.eds
0o.ru/ff0aa73
8

Bbubnuoreka


https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

HanpspkeHus. 3akoH Oma st [HOK
y4acTKa Leln https://m.eds
oo.ru/ff0aa44
a
JlaboparopHas paboTa Eubmorexa
"HccnenoBanue BOJbTaMIIEpPHOM [HOK
46 XapaKTEPUCTHUKHU JIAMIIBI hitps://m.eds
paniep " 0o.1u/ff0aa04
HaKaJIMBaHUSA .
ITocnemoBaTenrHOE B
47 napajuieIbHOEe COSTUHEHUS
MTPOBOJTHUKOB
bubanoreka
JlaboparopHnas pabota "M3yueHue [IOK
48 IMOCJICIOBATEILHOTO COSIMHEHUS https://m.eds
MIPOBOTHUKOB" oo.ru/ff0aaas
8
bubanoreka
JlaboparopHas pabota "H3yuenue [IOK
49 NapajuieIbHOTO COSTMHEHUS https://m.eds
MIPOBOJIHUKOB" oo.ru/ff0aadl
(S
Bubnunoreka
KontponbHas paboTa o teme LOK
>0 "CoenuHeHue IpoBOIHUKOB" hitps://m.eds
p oo.ru/ff0aaf8
a
Pabora 1 MOIITHOCTE bubnuoreka
51 AIIEKTPUYECKOTO TOKA. 3aKOH [HOK

Hxoyns-Jlenna

https://m.eds


https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

00.ru/ff0abl12
4

52

53

54

55

56

57

JlaboparopHas paboTa
"N3mepenue paboThl U MOIIIHOCTH
AIEKTPUUECKOro ToKa. M3ydyenue
TEIUIOBOTO JIEUCTBUS TOKA U
Haxoxaenue KITJ1
3JIEKTPUYECKOTro HarpenaTens"

DIIEKTPUUYECKHE LIETTH U
NOTPEOUTEIH ANEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

IToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "DIeKTpUYecKue
3apsiibl. 3apsKEHHBIE Tella U UX
B3anMoaercTBHA. I10CTOSTHHBIM
3JIEKTPUYECKUMA TOK"

KonTponbsHas paboTa no reme
"OnexTpudeckuil Tox"

ITocTOsIHHBIE MarHUTHI, UX
B3aMMOJCIICTBHE

JlaboparopHas pabota "HU3yuenue
MarHUTHBIX sIBJICHUN"

bubnnoreka
HOK
https://m.eds
oo.ru/ff0ab3e
0

bubnuoreka
HOK
https://m.eds
00.ru/ff0ab66
0

bubnuoreka
IHOK
https://m.eds
0o.ru/ff0abd2
c

bubaunoreka
ILHOK

https://m.eds
oo.ru/ff0abea

8

Bubanoreka
1HOK

https://m.edsoo
ru/ff0ac3d0


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

MaruurtHoe nosie. MarautHoe

bubmmoreka

HOK
58 1moJie 3eMJIM U €ro 3HAaUYeHUE I
3 https://m.edsoo
SKU3HU Ha 3eMiie
.ru/ff0acOba
bubnuoreka
OnbIT DpcTeaa. MarautHoe mose
HOK
59 AJIIEKTPUUECKOr0 TOKa Maruutnoe
olle Ka c TOKO https://m.edsoo
I10JIE KaTYIIKHA C TOKOM
Y xu/ffacld2
[IpumeHeHne AMeKTPOMArHUTOB B
texauke. JlaboparopHas pabora bubnmnoreka
60 "Habmronenue u nzydeHue LIOK
ABJICHUS DJIEKTPOMArHUTHOU https://m.edsoo
uHayKuu. [IpuHoun geicTus .ru/ff0ac74a
Tpancgopmaropa"
DIIeKTPOABUTATEIb TOCTOSTHHOTO
Bubnuoreka
Toka. Mcmosp30BaHme
“ HOK
61 AJIEKTPOJIBUTATENCH B
. https://m.edsoo
TEXHUYECKUX YCTPOUCTBAX U HA
ycrp .ru/ff0ac86¢
TpaHCIIOpTe.
OnbiTel Papajnes. 3akoH
62 3JIEKTPOMAarHUTHOM MHIYKIUU.
IIpaBuno Jlenna
Onektporereparop. CrocoObl
MOJTYYCHUS DJICKTPUUECKOH
63 SHEPruu. DJIEKTPOCTaHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIruun
64 O0001eHE 110 TEME

"DneKkTpuuecKrue U MarHUTHbIE


https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

saBiaeaus"

Bubmnoreka
KoHnTtponbHas pabora 1o Teme
" 1HOK
65 DJIEKTPUYECKUE U MATHUTHBIE 1 1
" https://m.edsoo
ABIICHIA ru/ff0acb14
Bbubnnoreka
66 Pabora ¢ Tekctamu o Teme | HOK
"TeroBele ABICHUS" https://m.edsoo
.ru/ff0accSe
bubnnoreka
PaboTa ¢ TEKCcTaMHU 10 TEME OK
67 "IToCTOSIHHBIN JIEKTPUUECKUI 1 &
" https://m.edsoo
ToxK .ru/ff0acdc6
68 PaboTta ¢ TeEkCcTaMH 10 TEME |
"MarauTHsIC IBJICHHAS"
OBIIEE KOJIMYECTBO HACOB I10 68 5 1
ITPOI'PAMME
INOYPOYHOE IVNIAHUPOBAHMUE
9 KJIACC
DJIeKTPOHHbIE
Ne i/ Tema ypoka KoIM9ecTBO YAC0B Jlata Nlata Jlata Jlata nudposbie
u3yd u3yd u3y4 u3y4 oOpa3oBaTeJibHbIE
9A 95 9B or

pecypchl


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

Mexanugeckoe
JBUKCHHUE.
MarepuanbHas TOUKa

Cucrema oTcUeTa.
OTHOCHTENBLHOCTD
MEXaHUYECKOIO
IBIDKEHUSA

PaBHomepHOE
MPSAMOJIMHEITHOE
JBUYKEHUE

HepasnomepHoe
MIPSAAMOJIMHENHOE
nBuxenue. Cpeassis u
MIHOBEHHAsl CKOPOCTh

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTHyeckue
padoTbI

but6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a

[IpssMonuHeEnHOE
PaBHOYCKOPEHHOE
IBUKECHHE. Y CKOPEHHE

JlaGopatopHas pabota
"UccnenoBanue
PaBHOYCKOPEHHOTO
NIBUKEHUA 0€3
HayaJbHOU CKOPOCTH"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ad8d4

bubnuorexa [JOK
https://m.edsoo.ru/ff0adb18

CB0o0OHOE TasieHne
Teir. OneiTe! I'ammnes
JlabopaTtopHas pabora


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

10

11

"UcciienoBanue
3aBUCHMOCTH
CKOPOCTH Teja OT
MPONUJICHHOTO MyTH
MIPH PaBHOYCKOPEHHOM
JIBYDKCHUN"

PaBHOMepHOE
JBUKEHUE TT0
okpyxHocTH. [Tepuon
Y 4acTOTa OOpaIieHus. bu6mmoreka [JOK
JIuneiinas v yriioBas https://m.edsoo.ru/ff0ael 76
CKOPOCTH.

[HenTpocTpemurensHOE

YCKOpEHHE

KonTponbhas pabora
10 TeMeE
"MexaHu4ecKoe
JIBIDKeHHE"

[IepBrlit 3aK0H

Herorona. Bekrop
bubmunoreka LIOK

c JIabopatopHa 1 1
HJIBI paTopHad https://m.edsoo.ru/ff0ac612

pabora "CnoxxeHue

n

CHUJII

Bropoii 3akoH
HerotoHa.
PaBHozelicTBYIOIas bubnuoreka [IOK

cuna Jlaboparopnas https://m.edsoo.ru/ff0ae72a
pabora "IIpumenenue

BTOPOTI'O 3aKOHA



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Hrrotona misa

HaXOXXIECHHUS
paBHOAEHCTBYIOMIIEH"
CxopocTh
MIPSMOJIMHEMHOTO
12 PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOpOCTH
Tpernii 3ak0H
bubnunoreka LIOK
13 HreroTona.
https://m.edsoo.ru/ff0ac982
Cynepno3unus Cui
Pemrenue 3aga4d Ha
14 NpHUMCHCHHE 3aKOHOB bubmorexa HOK
p https://m.edsoo.ru/ff0acb6¢
HrroTona
15 Cuna ynpyrocTtu. bu6muoreka [IOK
3akoH ['yka https://m.edsoo.ru/ff0aeca2
Pemrenue 3anad mo
16 TeMme «Cuia
YIPYTOCTH
Pemrenue 3aga4d Ha
17 MpHUMEHEHHE 3aKOHOB bubmorexa HOK
p " https://m.edsoo.ru/ff0ace28
HrroTona
bubmuoreka [JOK
18 C
H1a TpeHmA https://m.edsoo.ru/ff0af738
19 Pemenne 3amaq mo bubmuoreka [JOK
teme «Cuiia TpeHus» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas paboTa bu6muoreka [{JOK

"HccneamoBanue CUIbI

https://m.edsoo.ru/ff0af8be



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

21

22

23

24

TPEHUS CKOJIbKEHUS"

Pemenue 3ama4d mo
TeMe ""3aKOHBI
Hrrorona. Cuita
ynpyroctu. Cuna
TpeHus"

Cuiia TSDKECTH U 3aKOH
BCEMHUPHOTO
TATOTEHUSI. Y CKOPEHHE
CcBOOOIHOTO ITaECHUS

Pemenue 3amad 1o
Teme "3aKoH
BCEMHUPHOTO
TIroTeHus"

Pemenue 3aga4d mo
TeMe "Cuiia TSDKECTH U
3aKOH BCEMUPHOTO
TIroreHus’"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afb8e

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5{8

25

26

[TepBast kocMudecKas
CKOPOCTb.
HesecomocTs n
neperpy3ku

PaBHoBecue
MaTepuaabHOU TOYKH.
AOcomoTHO TBEpAOE
Teno. PaBHoBecue
TBEPAOIO Tena ¢
3aKpEIIEHHOW OChIO
BpalICHUS

bubmmnoreka LIOK
https://m.edsoo.ru/ff0af33¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

27
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29

30

MowmeHnT cuisbl. LieHnTp
TSKECTH

Pemmenne 3anay no
Teme "MOMEHT CHIIBL.
Hentp TsKECTH"

IloaroroBka k
KOHTPOJILHOM paboTe
10 TEME
"MexaHn4ecKoe
NBIDKEHHE.
BszaumogeiictBue Ten"

KonTponbnas pabora
10 TEME
"MexaHu4eckoe
JIBHKECHHE.
Bs3aumopeiictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0408

bubnunorexa LIOK
https://m.edsoo.ru/ff0b06ec

31

32

33

Nmmnynsc Tena.
Nmmynbe cuibl. 3akoH

COXpPaHCHUA UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aUMO/ICICTBUE

Pemenue 3aga4d mo
Teme "3aKoH
COXpaHECHUS
nMIryiabca'

Pemenue 3aga4d mo
Teme "3aKoH
COXpaHEHUs
ummyJibca"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b07fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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37

38

39

40

41

42

Mexanudeckas pabora
Y MOIIIHOCTh

Pabora cuiibl TSDKECTH,
CWJIBI YIIPYTOCTH U
CHWJIBI TPEHUS

Pemenue 3amad 1o
TeMe "Mexannueckas
paboTa ¥ MOIIHOCTB"

CBs13b HEpPrUM U
paboTHI.
[TorenumansHas
SHEPTHUs

Kunernueckas
sHeprus. Teopema o
KHUHETUYECKOM
SHEPTUU

3aKOH COXpaHEHHUs
SHEPTUH B MEXAHHUKE

KonrponsHas padora
1o TeMe "3aKOHbI
coxpaHeHus"

KoneobarensHoe
JIIBUKEHUE U €r0
XapaKTePUCTHKU

3aTyxarouiye
KoeOaHusL.
BriHyX1cHHBIE
KoneOanus. Pe3onanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0db8

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32

bubmunorexa LIOK
https://m.edsoo.ru/ff0bl2fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2010



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
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47

48

49

50

MaremMaTuyeckui u
MPYXUHHBIA MasTHUKA

JIaGoparopHas pabota
"Nzydenne koneOaHui
HUTSIHOTO MasiTHUKA.
N3mepenue yckopeHus
cBOOOIHOTO ITageHus"
[IpeBpamienue
SHEPIuu Npu
MEXaHUYECKUX
KoJe0aHusX

JlabopaTopHas pabota
«M3yuenue konedanui
MIPYKUHHOTO
MasTHHKA"

Pemenue 3anaq no
TeEMe
"MaTtemaTHuecKuii u
MPYXUHHBIA MasiTHUK"

MexaHHUeCKHUE BOJHEI.
CBolicTBa
MEXaHUYECCKUX BOJIH.
[IpononbHeIe U
MOIEePEYHBIE BOJTHBI
Ypok-noBTOpEHUE
TeMbl "MexaHn4ecKue
KosneOanus"

3BYK.
PacnipocTpanenue u

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

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



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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53

54

55

56

57

58

OTpa)keHUE 3ByKa

Pewmenne 3amau no
TEME
"PacnipocTpanenue
3ByKa'"

I'poMKOCTb 3ByKa U
BBICOTA TOHA.
AKyCTHYECKUI
PE30HAHC

VYapTpa3Byk u

MH(Pa3BYK B IPUPOJIE

KonTponbnas pabora

10 TeEME
"MexaHnYeCKHe

KoJIeOaHus U BOJHBI"

O6001eHue o Teme
"3aKOHBI COXpaHEHHS.

Mexannueckue

KoJIeOaHus U BOJIHBI"

DJIEKTPOMAarHuTHOE
ToJe.
DJIEKTPOMarHUTHbIE
BOJIHBI

CaoiicTBa
3JIEKTPOMArHUTHBIX

BOJIH

IIxama
3J'I€KTp0MaFHI/ITHI)IX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

60

BouH. Mcnonp3oBaHue

3JIEKTPOMArHUTHBIX
BOJIH IJI COTOBOH
CBSI3U

Pemrenue 3amad mo
Teme "CBoiicTBa
3JIEKTPOMArHUTHBIX
BOJH"

Pemenue 3agau Ha

ONpeaACIICHUC YaCTOThI

1 JJINHBI
QJICKTpOoMar HUTHOM
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

61

62

63

DneKTpoMarHuTHas
MpHUpO/Ia CBETA.
CxkopocTs cBera.
BomnHoBbIE cBOlicTBa
cBeTa

Hcrounuku cBeTa.
[Ipsamonuneitnoe
pacrpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u Jlynsl

3aKOH OTpaKCHUs
CBeTa. 3epkaia.
Pemenue 3amay Ha
MIPUMEHEHNE 3aKOHa
OTpaXKE€HUs CBETA

but6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera.

but6mmoreka [JOK


https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

65

66

3aKoH TPETOMIICHUS
CBeTa

ITonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnons3zoBanue
ITOJIHOI'O BHYTPEHHETO
OTpa)KCHHUS B
ONTUYECKUX
CBETOBOJAX

Jlabopartopnast pabota
"UccaenoBanue
3epKaJIbHOTO
oTpakeHus cpera"

https://m.edsoo.ru/ff0b3aea

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b3c5¢c

67

JlabopaTopHas pabota
"UccaenoBanue
npejaomieHus ceera'

68

JIumsel. Onrrnyeckas
CHUJIa JIMH3BI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3{2¢

69

[Toctpoenue
M300paXeHUi B
JIMH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a

70

71

JlabopaTopHas pabora
"U3mepenue
ONTUYECKON CUIIBI
nuH3bl. M3y4yenue
CBOWCTB cobmparomieit
JTUH3BL"

Pewenue 3anau no
teMme "[Ipenomnenne

but6mmoreka [{JOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e



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

72

csera. Jlnaser"

I'ma3 xak onruyeckas
CUCTEMA. 3peHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

73

KontponbHas padota
o teme "OnTuka"

74

75

76

Paznoxxenue 6ea0ro
CBETa B CIICKTP.
OmnpiTel HeroTOHA.
Cnoxenue

CIICKTPAJIbHBIX IIBETOB.

Jucnepcus ceera

JlaGopartopnas pabota
"HaOmronexnue
SIBIICHUS TUCTICPCUH
ceera"

Pemrenue 3anmad mo
TeMe "BonHoBBIC
CBOMCTBA CBETa:
JTUCTIepCHs,
uHTEepepeHIUs U
nudpaxus”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

but6mmoreka [JOK
https://m.edsoo.ru/ff0cOe2a

77

Omnertel Pe3epdopna u
TUTaHETapHAasl MOJICITb
aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

79

[Toctynate! bopa.
Mogens aroma bopa
Hcnyckanve u
MOTJIOLIEHHUE CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c144¢c



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

atoMoM. KBaHTEL.
JIuneityaThie CIEKTPbI

20 Pemenwne 3agau o bub6mmnorexa LIOK
teme "CrexTps” https://m.edsoo.ru/ff0c1550
21 PagnoakTUBHOCTD U €€ bu6mmoreka [JOK
BUIBI https://m.edsoo.ru/ff0c1672
CtpoeHune aTOMHOTO
82 sapa. Hyknonnas bubmmorexa OK
Apa. By https://m.edsoo.ru/ff0c18ac
MOJEIb
PagnoaxkTuBHBIC
23 T —— bubmuorexa [JOK
peapatl ’ https://m.edsoo.ru/ff0clal4
M3oTomnsl
Pemtenue 3amad o
%4 TeMe: bubmuoreka [JOK
"PanyoaKTUBHEIE https://m.edsoo.ru/ff0c1b4a
npeBpaiieHus "
85 Ilepuon nonypacnana
PannoaktuBHbIE
86 U3Iy4YCHUS B IPUPOIC bubmorexa TIOK
y PHpOJIE, https://m.edsoo.ru/ff0c2126
MEJHINHE, TEXHUKE
SnepHbie peakuum.
%7 3aKOHBI COXPAHCHHS bu6mmoreka [JOK
3apsI0BOrO U https://m.edsoo.ru/ff0c1c58
MacCoOBOT'O YHCEJI
DHeprus CBs3U
88 aTOMHBIX saep. CB3b buGnnorexa [IOK
AP https://m.edsoo.ru/ff0c1d7a
MacChl M DHEPTUHU
89 Pemenue 3ama4 no


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
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

91

92

93

94

Teme "SnepHbie
peakuun"

Peaknmu cunrtesa u
JIETICHUS SIAED.
Hcrounukn sHEprun
CouHiia u 3BE371

SnepHast sHepreTuka.
HewcTBus
PaguOAKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHu3Mbl

IloaroroBka
KOHTPOJIbHOM paboTe
10 TEME
"DeKTpOMarHuTHOE
oJe.
DJIEKTPOMarHuTHbIE
BOJHBI. KBaHTOBEBIC
SBJICHHS"

KontponbHas padota
10 TeMe
"DeKTpOMarHUTHOE
nouie.
DNeKTpOMarHUTHBIE
BoJIHBI. KBaHTOBBIE
siBJICHUS "

IToBTOpEHME,
o0o0menue. Perenne
3a/1a4 110 TeMe

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

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

95

96

"Bzaumoneiicteue Ten"

IToBTOpEHME,
0000menue. Perenue
pacUYEeTHBIX U
KayeCTBEHHEIX 3a1a4
o teme "TemnoBkie
npouecch”

[ToBTOpEHME,
0000menue. Perenne
pacyYeTHBIX U
KauyeCTBEHHBIX 3a1a4
o teme "KIIJ
TEIIOBBIX
IBurareaeu”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

98

99

[ToBTOpEHME,
o0o0menue. Pemenue
pacyeTHBIX U
KaueCTBEHHBIX 33734
no teme "KIIJ{
3JEKTPOYCTaHOBOK"

IToBTOpEHME,
000011enue. Pemenue
3aa4 10 TeMe
"CBeTOBbIE sIBICHUA"

[ToBTOpEHME,
000011enue. Padora ¢
TEKCTaMH 110 TEME
"3aKOHBI COXpAaHEHUS B
McXaHHKe"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢52

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100

101

102

[ToBTOpEHME,
00001m1enue. Padora ¢
TEKCTAMM 110 TEME
"KosebaHusa v BOIHBI"

[ToBTOpEHME,
00006meHue. Pabora ¢
TEKCTAMM 110 TEME
"CBeTOBEIE sABJICHUA"

IToBTOpEHME,
00006meHue. Pabora ¢
TEKCTAMM 110 TEME
"KBanToBas u saepHas
¢duzuka"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102

11


https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NpoBepPsAEMOro
pe3yJbTarta

1.1

1.2

1.3

1.4

1.5

1.6

HpOBepﬂeMbIe NMPEAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpamMmbl OCHOBHOI'O 06]1161"0 06pa30BaHI/Iﬂ

HUCIIOJIb30BAaTh U3YUYCHHLIC ITOHATHUA

pas3inyaTthb ABJICHHUSA IO ONHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHUE

pacrno3HaBaTh IPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBJICHUN B
OKpY’KaloIlleM MHpE, B TOM 4YuClIe (U3NUECKUE SBICHUS B MPHUPOJE,
IPUA 3TOM TEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKY) (PU3UUECKUX SIBICHUMA

ONUCHIBaTh HU3yUYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TPU ONUCAHUU TPABUIBHO
TPAaKTOBaThb (PU3UUECKUH CMBICI HCIOJb3YEMbIX BEIMYUH, WX
0003HaYeHUSI U eTMHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKHd  HM3yYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘leCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBICHUS U TPOIIECCHI,
UCTIONIb3Ysl W3YYEHHBIE 3aKOHBI, IpPH H3TOM JaBaTh CIOBECHYIO
GbopMyIUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPa)KCHHE

OOBSICHATh (PM3MUECKUE SBICHHS, MPOIECCHl U CBOMCTBA Tell, B TOM
4yycjie€ K B KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTHUPOBAHHOIO
XapaKkTepa: BbIABIATL I[PUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHne M3 1 — 2 JorMyecKkux MmaroB ¢ omopo Ha 1 — 2
M3yYEHHBIX CBOWCTBA (PU3MYECCKUX SBICHHH, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

pemats pacy€THble 3a7a4d B 1 — 2 AeicTBUS, UCHOJIb3YS 3aKOHBI U
(bopMmyIIbl, CBA3bIBaOIIUE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBMSL 3aJa4yM  3alUChIBaTh KpPAaTKOE YCIOBHE, IOJACTABIIATH
¢du3nueckre BeTMUUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIE JIaHHBIE, HEOOXOAMMBIE JUIsl peleHHs 3a]1a4, OLIEHUBATh

PEATMCTUYHOCTD MOTYYSCHHOH (PU3HMUECKON BEITMYMHBI

pacrmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh TpPHU TOMOIIA
(U3HYECKUX METOJOB, B OIHMCAHWW WCCIICJIOBAHHUS  BBIJCIATH
npoBepsieMoe  MpEeAnoioXkeHue  (TUmoTesy),  pasiuyarb |
MHTEPIPETUPOBATh IMOJYYEHHBIH pe3yJbTaT, HaXOAUThb OLIMOKH B

XOJ¢ OIIbITa, A€JIAaTh BBIBOJBI 11O €TI0 pE3yJIibTaTaM

NPOBOJUTh OIBITHI TI0 HAOIIOJCHUIO (PU3UUCCKUX SIBICHUH WU
bu3nYecKuXx  CBOWCTB  Tel:  (opMmyiMpoBaTh  MpOBEpsieMbIC
NPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY W3  NPEIIOKEHHOTO

000py/10BaHus, 3aIIUCHIBATh X0/ OIbITa U (HOPMYJIHPOBATH BHIBOABI

BBITIOJIHATH TPSIMBIE M3MEPEHHUs C HCMIOJb30BAaHUEM aHAJIOTOBBIX M
upoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB € yuETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAWTH  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (PUBHUYECKOM
BEJIMYMHBI OT JPYroM € MCIOJIB30BAHUEM NPSAMBIX H3MEPEHHUI,
y4acTBOBaTh B IUIAHUPOBAHUM Y4YE€OHOTO HCCIEAOBAaHHS, COOUPATH
YCTAHOBKY W BBINOJIHIATh U3MEPEHHUS, CIIeAys MPEIIOKECHHOMY IIJIaHy,
(GUKCUpPOBAaTh PE3yJAbTAThl TMOJYYCHHON 3aBUCHUMOCTH (PH3NIECKUX
BEJIMYUH B BUJIE MPEAJIOKCHHBIX TAOIHI] U TPAPUKOB, JIeJIaTh BHIBOIBI

o pe3yJjibTaTaM HUCCICAOBAHUA

1.12

1.13

1.14

MPOBOANTHh KOCBCHHBIC HM3MEpPEHUS (PU3NUCCKUX BEIMYUH, CIICTYS
MPEJI0KEHHOW MHCTPYKIIUU: TPU BBIMOJIHEHUN U3MEPEeHU coOuparth
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIUMCIATH 3HAYEHHE HMCKOMOM

BCJIIMYHHBI

coOmofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Inipu paborte ¢

nabopaTOpHBIM 000pyT0BaHHEM

yKa3plBaTh NPUHIUMBI  JCUCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHIMIBI JEUCTBUS HM3YyUYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIBIO WX OINHMCaHUS,

UCIONB3YySl 3HAHUS O CBOMCTBaX  (U3WYECKUX  SABJICHUH H



1.15

1.16

1.17

HeoOXxoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOJUTH TPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TpUMepax)
MPAKTHYECKOTO MCITOJIb30BaHMS (PU3MYCCKUX 3HAHUH B MIOBCEIHEBHOM
KU3HH 1711 oOecrieueHHs 0O€30MacHOCTH TMpU  OOpaIllleHu:u ¢
npuOopaMu U TEXHUYECKUMH yCTPOMCTBAMH, COXPAaHEHUS 310POBbSI U

COOJIIOICHNS HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKpY Kalollel cpesie

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(pOpMaruu B cetu MHTEpHET B
COOTBETCTBMM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IYTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIEJIATE MH(OPMAIUIO, KOTOpasi SBISETCS MPOTHBOPEYMBON HIIU

MOXET OBITh HEOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HaY4YHOIIOIYJISIDHYIO ~ JIUTeparypy  (pu3Myeckoro  copaep:kaHus,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Bnaxers
npuéMamMH KOHCIIEKTUPOBAHUA TEKCTa, peoOpa3oBaHus HHPOpMALUU

13 OJJHOM 3HAKOBOMW CHUCTEMBI B APYTYIO

1.18

1.19

co3zaBaTh COOCTBEHHbIE KpAaTKHE MUCHbMEHHBIE U YCTHbBIE COOOIICHHS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMANMH (PU3UUECKOTO
COJZIepKaHus, B TOM YMCJE IMyOJUYHO AeNaTh KpPaTKUe COOOIIEHHS O
pe3yibTaTax MPOEKTOB WM Y4YeOHBIX MHCCIEOBAaHUM, NpPU 3HTOM
IPaMOTHO HCIIOJIB30BaTh M3YUYCHHBIM IOHATUMHBIM anmapar Kypca

(bI/I3I/IKI/I, COIMPOBOXKIATb BLICTYIIJIICHUC Hp63€HTaHI/I€I>'I

IIPU BBINIOJTHEHUH y4EOHBIX MMPOEKTOB U UCCIIEI0OBAaHUI pacipeesiiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 33J[AYaMH,
CIEIUTh 3a BBHITIOJIHEHWEM IUTaHA JIEUCTBUH, aJ€KBAaTHO OIICHUBATH
COOCTBEHHBIM BKJIAJ B JCATCIBHOCTh TPYIMIBI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aMMO/IeHCcTBHE, YUHUTHIBAS MHEHHUE

OKPY>KaIOIIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BaTh MMOHATHUA



1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILIGCK06 SABJICHHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpYy’KarollleM MHUpe, B TOM uucie (U3NYeCKue SBICHUS B MPUPOJE,
IIPH ITOM TEPEBOJIUTH MPAKTUUYECKYIO 33a/lauy B y4eOHYIO, BBIJICISThH

CYLLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUIM

ONMCHIBaTh W3yYCHHBIC CBOWCTBA TNl W (DU3UYECKHE SIBICHUS,
UCTONb3ysd (U3MYECKHE BEJIMYUHBI, IMPU ONUCAHUU NPAaBUIBHO
TpakTOBaTh  (PU3MYECKU  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAaYeHUSI U eIMHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOIME JaHHYI0 (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh  TIpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMINH

XapaKkTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SBICHUS U TPOIIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(GOpMYITHUPOBKY 3aKOHa M  3alUCHIBAaTh €r0 MaTeMaTU4YeCKoe

BBIPAXCHHC

OOBSACHATH (U3UYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalUd NPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIAaroB C MOMOIIbIO | — 2 WM3y4YeHHBIX CBOWCTBa

(bI/I3I/ILIeCKI/IX ﬂBJ'ICHHfI, (1)I/I3I/I‘IGCKI/IX 3dKOHa UJIM 3aKOHOMCPHOCTH

pemarb pacu€THble 3a7a4ud B 2 — 3 JEUCTBHUSI, MCIOJIb3YSl 3aKOHBI U
(dbopMyIIbI, CBSA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHaln3a
YCJIOBUA 3aaa4U 3allMCBIBATh KPATKOC YCIIOBUEC, BBIABIIATH HEAOCTATOK
JMAHHBIX U pEIIeHHs 3a/Jadyd, BHIOWpAaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMbIe Ui €€ pelIeHUs, MPOBOAUTh Pacuy€Thl M CPAaBHUBATH
MOJIy4eHHOE 3HAueHUE (PU3UYECKOW BEIMYMHBI C W3BECTHBIMH

JaHHBIMU

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh IPU IOMOIIU
(U3NIECKUX METOJI0B, UCTIOIB3Ys OMMCAHUE UCCIIEI0BAHUS, BBIACIAT
[IPOBEPSIEMOE IIPEAIIOJIONKEHUE, OLICHUBATh IIPABUIBHOCTb IOPAJIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOABI

MMPOBOAWUTL OIIBITHI 110 Ha6J'IIOI[eHI/II-O (I)I/IBI/IIICCKI/IX SIBIICHUN WK

(¢U3MYeCKuX ~ CBOMCTB  Tel:  (opMynIHpoBaTh  IPOBEpSEMbIC



1.10

1.12

1.13

1.14

1.15

MPENIOJIOKEHNs, CcOoOUpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,Z[OBaHI/ISI, OIIMCBIBATh XO/[ OIIbITa U q)OpMYJ'II/IpOBaTB BBIBOABI

BBITIONHATH TMpsIMbIE M3MEPEHUs C HCIOJIb30BAHHEM aHAIOTOBBIX
npuOOpPOB U AATYUKOB (DPU3HUECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI

M3MEpEHUi ¢ y4€TOM 3a1aHHOM a0COIOTHOM MOTPEITHOCTH

IOPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOH
BEJIMYUHBl OT JPYrOil C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHHUM:
IUIAHUPOBAaTh MCCIIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJIHSATH
U3MEpeHus, Cleays  MpeUIOKEHHOMY  IIaHy,  (DUKCHPOBATh
pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIUIl U TpaduKoOB,

JCJIaTb BBIBOABI 11O PE3yJIbTaTaM MCCICAOBaHUA

MPOBOAWTH  KOCBEHHBIE  M3MEPEHHS  (PU3NYCCKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPENTOKEHHOW WHCTPYKIUU, U  BBIYUCIATH 3HAYEHUE

BCINYHHBI

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e301macHOCTH Ipu pa60Te C

nabopaToOpHBIM 000pyI0BaHHEM

XapaKTepu30BaTh NPUHIMIbBI JEHCTBUS HW3YyYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha MUX ONMUCAHUSA, HCIOJIb3Ys
3HAHUS O CBOWCTBaxX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(bI/I?)I/ILIeCKI/Ie 3aKOHOMCPHOCTHU

pacrno3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOIICTBA U HM3MEpPUTEIbHbBIE
npuOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABISTH CXEMBI
ANCKTPUYECKUX IIEMeld C TMOCIeAOBATeIbHBIM ¢ TapaJlIeIbHBIM
COCIMHEHHEM JJIEMEHTOB, pa3luyas YCJIOBHBIE O0O3HAuCHUs

QJICMCHTOB 3JICKTPHUYCCKHUX ueneﬁ

1.16

1.17

MPUBOAUTh TPHUMEPHl (HAXOAUTh HH(POpPMALUIO O TMPUMEPax)
MPAKTHYECKOTO UCIIONIBb30BaHUs (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpaIlleHu:d ¢
npubOpaMu M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHCHUS 3I0POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJIOTHYECKOI'O IMTOBEACHNS B Opr}I(aIOHlCﬁ cpeae

OCYIIECTBIISATh TTOUCK HHPOpMAINK (HU3UIECKOTO COJEPIKAHMS B CETH
HNHTepHeT, Ha OCHOBE HUMEKHOLIMXCSA 3HAHUW U IIyTEM CpPaBHEHUS
JIOTIOTHATEIIHBIX HMCTOYHHKOB BBIJCIATh WH(POPMAIIHIO, KOTOpas

SABJIACTCA HpOTHBOpe‘IHBOﬁ HJIM MOXKET OBITh HGHOCTOBepHOﬁ



1.18

UCIOJIb30BaTh IPH  BBINOJHEHMM Y4YEeOHBIX 3aJaHuUil  Hay4dHO-
HOMYJISIPHYIO JIUTEPaTypy (U3NYECKOrO COJEepXkKaHUs, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceTu VHTepHeT; BiameTe npuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIUU U3 OTHOMN

3HAaKOBOM CHCTEMBI B APYTYIO

1.19

1.20

CO3/1aBaTh COOCTBCHHBIC MICEMEHHBIC M KPAaTKHE YCTHBIE COOOIICHHUS,
0000mmas uHGOpPMAIMIO U3 HECKOJNBKUX HCTOYHHKOB (PHU3UUIECKOTO
COJIEp)KaHUsl, B TOM 4YHCIE MyOJMYHO NPEICTABIATH PE3yJIbTaThI
MPOSKTHOM WM HCCIIEIOBATEIbCKONW JICATEIBHOCTH, IPH STOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapar Kypca

(I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPGSCHTaI_[I/ICI\/'I

IIPU BBITIOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MIPOIIECCOB pacCTpeiessTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBIEHHBIMUA 3aJ]auaMH, CJEAUTh 32 BBIMIOJHEHUEM IIJIaHa
JNICUCTBUA M KOPPEKTUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBIM BKJIAJ B JCSATENBbHOCTh TPYMIMbI, BBICTPAUBATH
KOMMYHHUKATHBHOC B3aI/IMOI[€I\/’ICTBI/I€, MMPOABJIAA T'OTOBHOCTb

pazpemats KOHQIUKTHI

9 KUIIACC

Kon
NMPOBEPAEMOro
pe3yJbTaTa

1.1

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
00pa30oBaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

HCIOJIB30BAaTh U3YUCHHBIC TOHATUS

pasinyaTth ABJICHHA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/ILIGCKOC SAIBJICHUC

pacrmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUSA B MPHPOJE,
IIPU 3TOM TEPEBOJIUThH MPAKTUUYECKYIO 33a/lauy B yueOHYIO, BBIICISAThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIMA

ONMCHIBaTh HW3yYCHHBIC CBOWCTBA TeNl W (DU3UYECKHE SIBICHUS,
UCMONb3ysd (PU3MYECKHE BEIMYUHBI, I[PU ONUCAHUU NPABUIBHO
TpPakTOBaTh  (PU3MYECKUI  CMBICA  HCHOJB3YyEMBIX  BEJIMYMH,

0003HAYCHUS U €IUHUIIBI PU3UUECKUX BEITUYHH, HAXOIUTh (POPMYJIBI,



CBS3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh  TIpapUKHd  M3Y4YEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEJIMUUH

L.5

XapakTepu30BaTh CBOICTBa Tel, (M3MUYECKUE SBIICHUS U TPOIIECCHI,
UCIIONIb3ysl W3YYEHHBbIE 3aKOHBI, NpPH H3TOM JaBaTh CIOBECHYIO
(GOpMYITHUPOBKY 3aKOHAa ¥  3alMCHIBATh €T0 MaTEeMaTUYeCKOe

BBIPAKCHUC

1.6

1.7

OOBSICHATh (PU3NYECKHE IPOLIECCHl U CBOMCTBA Tell, B TOM YUCIIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJIATH TPUYMHHO-CJICICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 H3YyYEeHHBIX CBOMCTBA

(I)I/ISI/IIICCKI/IX HBHCHHﬁ, (1)H31/I‘IeCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemarh pacu€THbIC 3a7add (OmMUparomuyecs Ha cucteMy w3 2 — 3
YpaBHEHHIi), HCIONB3ysl 3aKOHBI W  (OPMYINbI, CBS3bIBAIOIINE
¢dbuznyecKkue BENUYHMHBI: Ha OCHOBE aHalk3a YCJIOBHS 3a7aduu
3alMUCbIBaTb KpPAaTKO€ YCIOBHEC, BBIABIATH HEAOCTAIONIME  HIIN
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
IJi1 pClICHUA, IMPOBOAWUTH pvaéTm U OLCHUBATH PCATUCTUIHOCTD

MOJTyYEHHOT0 3Ha4Y€HHUs (PU3MUECKON BEITUYNHBI

1.8

1.9

1.10

pacro3HaBaTb HpOGJICMBI, KOTOPBIC MOKHO pPCHIUTh IIPpU I[MOMOIIU
(1)H31/I‘-I€CKI/IX MCTOAOB, MCIIOJIB3Yysd OMMCAHWUC HCCICAOBAHUs, BBIACIIATH
MMPOBCPACMOC TIPCAIIOJIOKCHUC, OLCHUBATL IIPABUIIBHOCTL IIOPAIKaA
MMPpOBCACHUSA HCCIICAOBAHHA, [CJIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTAaThI Ha6HIO,HCHHﬁ H OIIBITOB

MPOBOJIUTH OMBITHI MO HAOMIOMACHUIO (U3MUECKUX SBICHUNA WIIH
(GU3NIECKUX CBOMCTB TEINl: CAMOCTOSITENIFHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, POPMYIHUPOBATH BHIBOIBI

NPOBOJUTh TPH HEOOXOJMMOCTH CEPHUI0 TPSAMBIX HM3MEPCHHUH,
ompenenss cpeaHee 3HAYCHHE H3MepseMoi BeanunHbl ((pokycHoe
paccrosiHue coOHMparomiell JIMH3bI), 000CHOBBIBATH BHIOOP Criocoda
HU3MEpeHHs (M3MEPUTEIHHOTO MPUOopa)

MPOBOJIUTHh HCCACIOBAHWE 3aBHCUMOCTEH (M3NYECKMX BEIMUYUH C

HCIOJIb30BAHHUCM IIPAMBIX H3MepeHI/II>'II IJIAaHUPOBATH HCCICAOBAHUC,

CaMOCTOSITENIbHO CcOOUpaTh YCTAHOBKY, (DUKCHpPOBAaTh pPE3yJbTaThl



1.12

HOJ'IyLIeHHOI\/’I 3aBHCHUMOCTH (1)I/ISI/I‘-ICCKI/IX BEJINYNH B BHIC Ta6J'II/IHI/I

Fpa(1)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaAM UCCICAOBAHUA

MPOBOAWTH  KOCBEHHbIE  HM3MEpPEHHUS  (PU3NYECKUMX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCHEPUMEHTANbHYIO YCTaHOBKY
U BBINOJHATh MU3MEPEHHUA, CIEIys MPEeII0KEHHON HHCTPYKIIHH,
BBIYUCIISITh 3HAYEHWE BEIWYMHBI M aHAJIM3UPOBATh IMOJYyYCHHBIC

PE3YJbTATEI C yLIéTOM 3aJlaHHOM IMOrpCIIHOCTH I/ISMepCHI/Iﬁ

1.13

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0e301macHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyT0BaHHEM

1.14

1.15

1.16

1.17

1.18

1.19

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENeH:
MaTepHualibHask TOUKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBeTa, Jyd, TOHKAas JIMH3a, IUIAHETapHas MOJCIb aTOMA, HYKJIOHHAas

MOJIEJIb ATOMHOTO Sipa

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3YyUYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX OMNHMCAHUSA, HCIOIb3Ys
3HaHHUA O CBOMCTBaxX (DU3MYECKUX SBICHUM U HEOOXOIUMBIE

¢du3nueckre 3aKOHOMEPHOCTH

HUCIIOJIB30BAaTh CXEMbI u CXEMAaTUYHBIC PUCYHKHA HU3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTEIIBHBIX puOopoB 51
TEXHOJIOIMYECKHUX IPOLIECCOB IPHU PEUICHUHM Y4YEOHO-IPaKTUYECKUX
337124, ONTHYECKUE CXEMBI JUIS TIOCTPOCHUST H300PaKCHUH B TIOCKOM
3epKaje u coouparomieit TmH3e

NPUBOJUTh TMPUMEPHl  (HAXOAWTh HMH(POpPMAIUIO O TMpUMepax)
MIPAKTUYECKOTO UCIIOIb30BaHUsI (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU Ui oOecredyeHuss O€30IacHOCTH TIpU  OOpallleHuH ¢
npudopamMH ¥ TEXHUYECKHUMHU yCTPOMCTBAMH, COXPAHEHHSI 3JI0POBbS U

COOJIFO/ICHHS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYIKAIOIICH cpefie

OCYIIECTBIAThH MOUCK MHPOpMaiK GU3HMYECKOTO CONEPIKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYIHpPYsi TMOWCKOBBIM  3aIpoc,
HaxOIWTh MYTU  OMNPEHENCHHUs  JOCTOBEPHOCTH  MOJYyYEHHOU
nH(GOpMallMM Ha OCHOBE HMEIONIMXCS 3HAHUM M JOIMOJIHUTEIbHBIX

HWCTOYHUKOB
UCIIONIb30BAaTh MPH  BBHIMOJHEHWHM YYeOHBIX 3a/JlaHUil  HAy4dHO-
MOMYJSIPHYIO JIUTEPATypy (PH3UUECKOro COACpKAHMS, CIPABOYHBIC

MaTepuanbl, pecypcsl cetu HTepHer; BmageTh npuéMaMu



1.20

1.21

KOHCIIEKTUPOBaHUs TEKCTa, NMpeoOpa3oBaHusi HHGOPMALMU U3 OJHOU

3HAKOBOW CHCTEMBI B IPYTYIO

co3JaBaTb COOCTBEHHbIE IMCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(QOPMALUU M3 HECKOJbKUX HCTOYHUKOB (PU3HMUECKOTO
cojiepKaHusl, MyOIMYHO TNPENCTaBIIATh PE3yJIbTaThl MPOEKTHON WM
HCCIEN0BATENICKOM  JEATENBHOCTH, NpPH  3TOM  TPaMOTHO
UCIIOJIB30BaTh U3yUYEHHBIN IMOHATUNHBIN alapaT u3y4acMoro pasaena
(GU3MKM W COMPOBOXKIATh BBICTYIJICHWE MPE3CHTAIE C Y4ETOM

0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

MIPU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICNOBAHUN (PUINUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMM  3aJa4yaMH, CJIEAUTh 3a BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTUPOBATh  €ro, aJEeKBATHO  OLICHUBATh
COOCTBEHHBIH BKJIAJ B JCSATENBbHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCKHCTBUE,  MpOSIBISAA  T'OTOBHOCTH

pa3pemats KOHQIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon Kon

pasaesa 3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B TIOBHAHWM OKPYXAIOIIIEI'O MHUPA

1.1

1.2

1.3

1.4

1.5

®uzuka — Hayka O mnOpupoje. SBIEHUS TPUPOIBI.
®dusznueckre SABIEHUSA: MEXAHUYECKUE, TEIUIOBbIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

Ouznyeckne BeluyuHBL. — M3MepeHune  usmueckux
BennunH.  Ousmdeckue  mpubopel.  [lorpemrHocTh

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUI]

EcTecTBeHHOHAyYHBI METON TO3HAHUS: HAOIOJEHUE,
MMOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIJIBUKEHUE THIOTE3,
AKCTIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOJAEMOTO SIBJICHUS
Onwucanue GpU3MUECKUX ABJICHUMN C MOMOIIBIO MOJIEICH

[MpakTrueckue paboTHI:

#HH##Par###13mepeHune paccTosHUM.
#i#HPar##13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par####0OnpeneneHue pa3MepoB MaJIbIX Tell.
H#HtPar#H##13mepenne  TemmepaTypsl IPH  [TOMOLIA

KHUAKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhbI

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHNU BEIIIECTBA

2.1

H###Par#H##CTpoeHNEe BELIECTBA: aTOMBI U MOJIEKYJIBI, X
pasmepbl.  ONBITHL,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

23

24

H#t#HPar#HHt | pokeane  yactuiy  BemiectBa.  CBA3b
CKOpOCTH  JIBIXKEHMS  4YacTUI[ C  TeMIepaTypoi.
BpoyHnoBckoe nBmwxkenue, nuhdysus

B3anmopeiicTBue 4acTuI] BeIIeCTBA: MPUTSHKEHHUE U

OTTAJIKUBAHUC

Hi##Parf##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE



2.5

2.6

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJ.
B3auMocBs3p Mex1y CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuyeckue paboOTHI:

##HtPar#H##0O1eHKka [uameTpa aToMa METOJIOM PAJIoB (c
UCIOJIb30BaHueM (hoTorpaduii).

#H#HHPar#H##0NbITBL 10 HAONMIOJEHUIO  TEIUIOBOTO
pacuIpeHust ra3os.

HHPar#H##0nbITl 10 OOHApYXKEHHIO JEHCTBUS CHII

MOJICKYJISIPDHOTO ITPUTAKCHUSA

JIBDKEHUE U B3AUMOJIEMCTBUE TEJ

31 Mexanunueckoe JBH)KCHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JBUKCHUE
HiHPar#H##CKopoCTb. Cpennsis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBMKEHHMH. Pacy€ér myTw M BpemMeHHu
JBUKEHUS
SBnenne uHepuuu. 3akoH MHEpUMH. B3aumoneincrtBue
33 TeJd KaK NPUYMHA U3MEHEHUS CKOPOCTU IABUKEHUS TEl.
Macca kak Mepa MUHEPTHOCTH Tela
34 #H##Par### lnotHOoCTh BemiecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TMHAMOMETpPA
37 ###Par###SIBnenue TaroreHus u cuia Tsbkectu. Cuiia
' TSKECTHU Ha Apyrux muaHerax. Bec Tema. HeBecomocTs
13 Cuna tpenus. TpeHHe CKONBXKEHUS U TPEHHE MOKOSI.
' Tpenue B IpUpoie U TEXHUKE
19 #H##Par###CnoxxeHue CWi, HaANpaBJICHHBIX 10 OJIHOU
' npsiMoid. PaBHO el CTBYOIIIAs CUIT
310 [IpakTudeckue pabOTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS



(mapuka B KHIKOCTH, MOJENU  SJIEKTPUIECKOTO
aBToMOOMWJIA M Tak jJanee). OnpezneneHue cpeaHei
CKOPOCTH CKOJBKEHHS Opycka WIM IIapuKa IIo
HAKJIOHHOM  IUIOCKOCTH.  OmpeneneHue  IUIOTHOCTH
TBEPAOTO Tena. OmbITHI, JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTh pacTsuKeHUs (aedopMaruu) MmpyKHHbBI OT
MPUIOKEHHOW Cuibl.  OTBITB, JEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIbl TPEHUS CKOJBKEHHUS OT Beca Tesa U

XapakTepa COINPUKACAIOIINXCS TOBEPXHOCTEN

Ousnueckue sIBICHUS B IPUPOJIE: MIPUMEPDI ABHKEHUS C

3.11 Pa3IUYHBIMM CKOPOCTSMH B HBOH W HEXHMBOM Ipupoze,
JIWCTBHE CUITBI TPEHUS B TIPUPOJIC U TEXHHUKE
3.12 TexHu4yeckue ycTpoHcTBa: AMHAMOMETP, HOIIUITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN U TA30B

4.1

4.2

4.3

4.4

Hasnenue TBEpAoOro tena. CrocoObl YMEHBIICHUS W
yBEJIMUYEHUS 1aBIICHUS

JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
TeMIIepaTypbl

[lepenaua naBneHus: TBEPABIMHU TEIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackans. ITHeBMaTHUecKkue MalIMHBI
3aBUCUMOCTh  JIaBJICHUSA JKHJIKOCTH OT  TJyOWHBI.

Iunpocratndecknii napagokc. CooOaromumecs cocy/bl.

FI/I}IpaBJII/I‘ICCKI/IG MEXaHU3MBbI

4.5

4.6

4.7

4.8
4.9

ATtmocdepa 3emnu 1 atmocdepHoe aasneHue. [Ipranab
CyIIECTBOBaHUS BO3AYHIHOW 000m0ukk 3emu. OTmbIT
Toppudennu. 3aBUCUMOCTh aTMOC(HEPHOTO TABJICHHS OT

BBICOTHI HaZl YPOBHEM MOPA

W3mepenue atmochepHoro naminenus. I[IpuOopsl ans

U3MEpPEHUs aTMOC(EPHOTO JTaBICHUS

JleficTBue KUAKOCTM M Ta3a Ha IOTPYKEHHOE B HHUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena
[InaBanue ten. BoznyxomnnaBanue

[IpakTuyeckue pabOTHI:



4.10

4.11

UccnegoBanme 3aBHCHUMOCTH Beca Tela B BOJE OT
0o0béMa TOrpyKEHHOM B OJKUAKOCTb YacTH Tela.
OrnpeziesieHe BBITAIKUBAIONICH CUJIBI, IEUCTBYIOMICH Ha
TEJO, MOrPY’)KEHHOE B KUJKOCTb. IIpoBepka
HE3aBHUCUMOCTH BBITAJKUBAIONIEH CHWIIbI, JAEHCTBYIOIIEH
Ha TeJO B JKHJIKOCTH, OT Macchl Tejia. OIbITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAIKMBAIOIIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00bEMa
MOTPYKEHHOW B KUIKOCTh YaCTH Teja U OT IJIOTHOCTH
JKUJIKOCTH. KoncrpyupoBanue apeomerpa WA
KOHCTPYMPOBAHME  JIOAKM W ONpelesieHHe €€

Ipy30I0AbEMHOCTH

®usnueckue  SABIECHHA B IPUPOIE: BIIUSIHUE
aTMoc(hepHOTro JaBJICHHSI HAa )KUBOW OpPraHU3M, TUTABAHHC
pBIO

TexHuYecKue YCTPONCTBA: COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOINPOBOJA, THIPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW HAacOC,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT' A

5.1 Mexannueckast pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocThle MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAas
' miockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHnenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuiao»  MexaHukd.  KoaddunueHnt
5.5 I10JIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBbI B OBITY ¥ TEXHUKE
5.6 [loTenunanbHas 3HEPTUU Tea, HOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 [lonHas mexaHudeckast SHeEprusi. 3aKOH U3MEHEHUS U
' COXpaHEHHs MEXaHUYECKOM sHeprun
59 [IpakTrueckue pabOTHI:

###HPar###Onpenenenue pabOThl CUIIBI TPEHHUS] TIpU



PaBHOMEpPHOM JIBJKEHMM Tela 110 TOPU30HTAIbHOU
nosepxHoctu. MccrnenoBaHue yCIOBHMI paBHOBECHS
pprara. Msmepenne KIIJI HakIOHHOW IJIOCKOCTH.

N3yueHue 3aKoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

dusznueckue SBJICHUS B npuponac: pblHaru B TCIIC

5.10
YeJI0BeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJIBWXHBIA U
5.11 HETMOJABM)KHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJEKYJISIPHO-KMHETHYECKOM
61 TEOpUM CTPOEHUs BellecTBa. Macca u  pa3mepsl
. Mosiekysl.  OmbITbl, TOATBEPKIAIOLIME  OCHOBHBIE
MOJIOKEHUSI MOJICKYJIIPHOKMHETUUECKOU TEOPHUH
Mopnenun  TBEpAOrO, KUAKOTO M Ta3000pa3HOTO
6.2 cocTostHMM BemiecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TEI
6 6.3 HAa OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETUYECKOMN
TEOPUHU
6.4 CMaunBaHUE U KaWJUISIPHBIE SIBIICHUS
6.5 TennoBoe pacIMpEeHNE U CKATUE
66 Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CnocoObl U3MEHEHUS! BHyTpPEHHEN
. SHEPTrUM: TEIJIoNnepeaaya U CoBepIleHne paboThl
63 Buapl Temonepegaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,

HU3JIYUCHHC



KomnuectBo  TemnoTel.  YIelnbHasT  TEIIOEMKOCTH

6.9
BEIIIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBneHue U OTBEpIEBaHNE KPUCTAIIIMYECKUX BEILIECTB.
' VY nenbHas TemnaoTa IJIaBIeHUsS
[TapooOpa3zoBanne u  KoHAcHcamus. lcnapeHue.
61o Kunenne. VYnenbHas  Ttemiota  mapooOpa3oBaHUS.
' 3aBUCHUMOCTb TE€MIEpaTypbl KMIIEHUS OT aTMOC(EpPHOTro
JIaBJICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TomuBa. Y ieJbHasi TeMa0Ta CrOpaHus
[Mpuammner  paboTel  TerwuioBbix — auratenein  KITJ]
6.15 TEMJIOBOTO JABHWTATElIs. TeIIoBBIE JNBHUTATEIN W 3aIlUTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPIUH B TEIIOBBIX
6.16
nporeccax
[TpakTuyeckue pabOTHI:
HHHPar###0NbITEl 10 OOHAPYKEHUIO JIEHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKEHHUS.
HHH#Parf##ONBITBIL 0 BBIPALMBAHUIO  KPHUCTAJIOB
ITIOBAPEHHOM COJIM WIH caxapa.
#HHPar###OnbITE o HaOJIFOIEHUTO TEIJIOBOTO
paclIpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
617 #H#HPar#H#Onpenenene aaBiIeHUs Bo3lyXa B OasioHe

IITPUTIA.
HHHPar##H#ONBITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JABJICHHUSI BO3MyXa OT €ro o0bEMa M HArpeBaHus WU
OXJTXKIICHHSI.

###Par### IpoBepka TUIOTE3bl JIMHEHHOM 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKUJAKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTypsbl.

###Par###Habmonenue U3MEHEHUS BHYTpPEHHEH



6.18

SHEPTUM TeJia B pe3yJibTaTe TEIUIonepeaaun U padboThl
BHEIIHUX CHII.

#i#Par#Ht#llccnienoBanue SBJICHUS TEIJIOOOMEHA NpHU
CMEIIMBAHUH XOJIOJIHOW U rOpsiYEN BOJBI.
#H##Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJTyYeHHOTO BOJOM MpH TEIUIOOOMEHE C HarpeThiM
METATUYECKUM [IUITUHAPOM.

#HPar###Onpenenenue  yIenbHOH  TEIJIOEMKOCTH
BEIIECTBA.

#H##Par###lccnenoBanue npoiecca HCnapeHus.
#HHPar###Onpenenene  OTHOCUTENBHON — BIIaKHOCTH
BO3JIyXa.

#HH#Par##H#OnpeneneHne yaeabHONW TEIJIOThI TJIaBJICHUS

Jbaa.

@dusnueckue SBICHHS B TPUPOJAE: MOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIC SBICHHS B IPHPOJIE,
KpUCTaJLIBl B IpUpoJie, usnydeHue ConHla, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHeTa.

6.19

TexHudeckue  yCTpOMCTBA:  KalMJUIAPBL, IPHUMEPHI
WCIIOJIB30BAaHNsl KPHUCTAIIOB, JKUJIKOCTHBIH TEPMOMETP,
JATYUK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPHI, MCHXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

DnekTpuzanus Tei. J[Ba poaa 3JIeKTPUYECKUX 3apsI0B

7.2

7.3

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona
(3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsSHKEHHBIX TEJ OT
BEJINYMHBI 3aPsII0B M PACCTOSIHUS MEXY TEJIaMH)

Onexrpuueckoe nose. HanpsmkEHHOCTh AIIEKTPUYECKOTO
nosist. [IpyHIMN Cyneprnio3unyMy 3JIEKTPUYECKUX IO0JEH

(Ha KaYECTBEHHOM YPOBHE)

7.4

Hocurenn »snexkTpuyeckux 3apsoB. DJEeMEHTapHbIN




anekTpuaeckuit 3apsaa. Ctpoenue atoma. [IpoBogHuKN U

JUAIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 ONEeKTpUYECKUH  TOK.  YCIOBHSA  CYIECTBOBaHUS
’ AIEKTPUUECKOTO TOKa. ICTOUHHKHM MOCTOSIHHOTO TOKa
JleiicTBus 3IIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX M razax
. Onextpuueckasd uenb. Cuia TOKa. DIEKTPUUECKOE
' HaIpsHKECHUE
79 CornpotuBienue MIPOBOJHUKA. Y nenbHOE
' COIIPOTHUBIICHHUE BEIIECTBA
7.10 3axon OMa 11 ydacTKa Lenu
[locnenoBarenbHOE MW HapajUIeIbHOE  COEAMHEHUE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyist — Jlenna
13 DNEeKTPUYECKUE IENMH U TOTPEOUTETH DICKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTostHHbIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHOoe mosie. MarHuTHoe mojie 3eMIM U €ro
' 3HAUEHHUE ISl )KM3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE IOJ€ IIEKTPUIECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JlelicTBME MArHUTHOrO IOJSI HA MPOBOJHUK C TOKOM.
17 DneKTpoABUIaTeNlb MOCTOSTHHOTO ToKa. Mcnonb3oBaHue
' AJEKTPOJIBUraTeNeil B TEXHUYECKUX YCTpPOMCTBAX MU Ha
TpaHCcIopTe
Oneitel  @apanes.  SIBiaeHHMEe  3JIE€KTPOMArHUTHOU
7.18
nHaykiuu. [Ipasuio Jlenna
7.19 DIIeKTPOTeHEPATOP. Crioco6s1 MOJTyYEHUS



AJIEKTPUYECKON SHEPIUMu. DNEeKTpOCTAaHIIMM ~ Ha

BO300HOBJISIEMBIX UICTOUYHHUKAX OHEpIrun

7.20

[IpakTueckue paboThI:

OnbITHl O HAOMIONEHUIO 3JEKTPU3ALMH TNl MHIYKIHEH
U TIPY CONIPUKOCHOBEHHUHU.

HccnenoBanue JEHCTBHS  DIIEKTPUYECKOrO IIOJISL  Ha
MIPOBOJAHUKY U TUAJIEKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKOH 1enu
IIOCTOSTHHOTO TOKa.

W3mepenue u peryJiupoBaHHUe CUIIbI TOKA.

W3mepenue u peryimpoBaHie HAPSKEHUS.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepes
PE3UCTOP, OT CONMPOTUBIIEHUSI PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOpE.

OnbIThI, JI€MOHCTPUPYIOLIHE 3aBUCUMOCTh
JIEKTPUUYECKOTO CONPOTHUBICHHUS IPOBOJHHKA OT €ro
JUIMHBI, TJIOLIAAH [TONIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBwia CJHOXEHHS HANpsSOHKEHUH IpuU
IIOCJIEIOBATEIbBHOM ~ COEIMHEHUU JIBYX PE3HCTOPOB.
ITpoBepka mpaBuia A CUIbl TOKa MPHU HapajjiebHOM
COeMHEHUH  pe3ucTopoB.  OmpeneneHue  pabOTHI
ANIEKTPUYECKOTO0 TOKa, HUAYLIETO 4Yepe3 Pe3UcTop.
OmnpeneneHne  MOUIHOCTH — 3JIEKTPUYECKOIO  TOKA,
BbIIEIIIEMO Ha pe3ucTope. MccnenoBannue 3aBUCUMOCTH
CWJIbl TOKa, UAYLIETO YEPEe3 JAMIIOUYKYy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHHUTOB.
W3y4eHre MarHuTHOIO 10JI IIOCTOSIHHBIX MarHUTOB IIPU
ux oOBeIMHEHMHM WU pasjeneHuu. lccnemnoBaHue
JIEHCTBHS JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOUIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTYIIKA C TOKOM M MarHUTa OT CHJIbI

TOKa W HaIpaBJICHUA TOKAa B KaTYyIIKEC. I/ISy‘-ICHI/Ie



7.21

7.22

)leflCTBI/ISI MAargaMuTHOrO IoJii Ha IMPOBOJHUK C TOKOM.

KonctpyupoBanue u U3yuyeHHe paboThI
JJIIEKTPOABUIaTEIIA. N3mepenue KILJ
AJIEKTPOJIBUraTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SIBJICHUA 3H€KTpOMaFHHTHOﬁ HWHAYKIOWHA:
HCCIICOOBAHUC W3MEHECHUN 3HAUeHUS U HaIlpaBJICHUA

HHAYKOUOHHOI'O TOKA

Oduzuueckre SBICHUS B MPUPOJIE: AJIEKTPUUECKUE
SABIIEHUST B  arMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apeiid MOIIOCOB,
POJIb MarHUTHOTO TIOJIS JJISI KU3HHM Ha 3emile, MOJISIPHOE

CHAHUC

TexHuueckue yCTpOMCTBA: JJIEKTPOCKON, aMIIEpMETD,
BOJIETMETP, PEOCTAT, CUETUUK DJIEKTPUUYECKOH SHEprHH,
3JIEKTPOOCBETUTENbHBIE ~ MPHOOPHI,  HAarpeBaTesIbHBIC
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKHUE
MPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIh

IMOCTOSHHOI'O TOKA, I'CHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kopx anemenra [IpoBepsieMble 3JIEMEHTHI COAEPKAHUS
pazzaena
MEXAHUWYECKUE ABJIEHW A
g1 Mexanuyeckoe JABWKEHHE. MarepuanbHas TOYKa.
. Cucrema otcuéra
8.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO IBIKCHUS
g 8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE NPAMOJIIMHENHOE JBUKCHUE.
8.4 Cpenssis ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPaBHOMEPHOM JIBHIKCHHUH
8.5 Yckopenue. PaBHOyCKOpeHHOE IPSMOJIMHEMHOE

NIBIDKEHUE



8.6

#H##Par##t#CBo0onH0e nagenne. OneITe! I anuiaes

#i#HtPar#H##PaBHOMEpHOE [IBJKEHUE 110 OKPY’KHOCTH.

8.7 [lepuon u yactota obpamienus. JluneitHas u yrimoBas
ckopocTH. LleHTpocTpemMurenbHOe yCKOpeHHe

8.8 ITepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HeloTona

8.10 Tpetuii 3akon HeroToHa

8.11 H#H#Parf##] [ppuHIun cyneprno3uuuu cui

8.12 Cuna ynpyrocrtu. 3akoH ['yka

%13 ##HtParf###(Cila  TpeHMs: Cula TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHHUS MOKOSI, IPYTHE BUJIbI TPEHUS

214 #H#HtPar#H##Cua  TSKECTH W 3aKOH  BCEMHUPHOI'O
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHUS

%15 JBwxenne  mmanmer  Bokpyr  Comnma.  Ilepsas
' KoCcMHU4ecKasi ckopocTb. HeBecoMoCTh U neperpys3ku

816 PaBHoOBecue MaTepuanbHOM TOYKUA. AOCOIIOTHO TBEPI0E
' TEJ0

817 #H##Par###PaBHOBecue TBEPIIOTO TeNla C 3aKPEIUIEHHOMN
' ocblo BpaleHus. MomeHT cuisl. LleHTp Tsokectn

8.18 Nmnynbce Tena. U3Menenne ummnyibsca. UMmynbe cuisl

8.19 3aKOH COXpaHEHUsI UMITyJIbCa

8.20 #H##Par###PeakTUBHOE JBUKEHUE

8.21 Mexanuveckas paboTa U MOIITHOCTb

g2 PabGora cun Tsxectw, ympyroctd, TpeHus. CBs3b
' SHEPTUU U PabOTHI

823 [loreHunanbHast SHeprus Tejna, MOJHATOTO  HaJ
' MOBEPXHOCTHIO 3eMIn

8.24 [ToTeHManbHasg SHEPTUsl CHKATON MPYKUHBI

225 ###Par###Kunetnueckas ~ sHeprusi.  Teopema O
' KMHETUYECKOW SHEPTUHU

8.26 HiHPar#H##3aKoH cCOXpaHEHUS] MEXaHUYECKOU SHEPTUU

827 [TpakTnyeckue paboOTHI:

Ornpenenienne CpeaHel CKOPOCTH CKOJIBKEHUS Opycka



8.28

8.29

WIM JIBIKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHue yCKOpPEeHHUs Tesla IPU PABHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHHU IIpU
PABHOYCKOPEHHOM JBMKEHUH 0€3 HadaJlbHON CKOPOCTH.
[IpoBepka TruUMOTE3bI: €COU IPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOPOCTU MYTH OTHOCATCS
KaK psJ HEUYETHBIX 4YHMCEI, TO COOTBETCTBYIOILIUE
IIPOMEXYTKHU BPEMEHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHUS
OT Cwibl HOpManbHOro jaBieHusa. OmnpezneneHue
kod(pduuuenta TpeHus ckoibxeHus. OnpenencHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOTHl CHIIBI
TPEHHUs TIpU PABHOMEPHOM JIBJKEHUM Tela II0
TrOpPU30HTAIbHONW mNoBepxHOCcTU. OmnpexneneHue pabdOTHI
CWJIBI  YIPYrocTM  NpuU  TOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJABMKHOIO U MOABHIKHOIO
0J10KO0B

dusnueckue SBJICHUS B MPUPOJE: MPUIUBBI U OTJIUBBI,
nBrkeHue IuiaHeT COJIHEYHOM CHCTEMBI, PEaKTHBHOE
JBUKEHHE KUBBIX OPIraHU3MOB

TexHnyeckue  ycTpOWCTBa:  CHUIOMETP,  JATYUKHU

IIOJIOXKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5

Konebarensnoe npukeHne. OCHOBHbBIE XapaKTEPUCTUKU
KoJIe0aHUil: Iepuo/I, 4acToTa, aMILUIUTY1a
MaremaTruueckuit u MPYy>KUHHBIN MAasITHUKH.
[TpeBpareHre SHEPTUU MPU KOJICOATEIIEHOM JIBHKEHUU
3aryxawmue kojebaHus. BrIHYXIeHHBIE KoJeOaHUs.
Pe3onanc

Mexannueckue BoiaHbl. CBOMCTBa MEXaHUYECKHUX BOJIH.
[IpononbHbIE W MoONepevyHble BOJNHBL. J{JTMHA BOJIHBI U
CKOpOCTh €€ pacnpocTpaHeHusl. MeXaHM4eCKHUEe BOJIHbBI B

TBépI[OM TECIIEC, CEHCMHUYECKHE BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxkeHue 3ByKa



10

11

9.6

9.7

Nudpa3Byk u ynbpTpasByk

[IpakTuueckue paboThI:

OnpenerieHne  4acTOTBl W TepHoja  KosieOaHMi
MaTEMaTUYECKOI0 MasTHHKA.

Onpenenenne 4YacTOThl M TepuoAa  KoyeOaHUi
MPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Tiepuoaa  KoseOaHUi
MOJBEIICHHOTO K HHTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH — Tepuoia  KoseOaHMiA
MPY>KUHHOTO MAasTHHKa OT Macchl rpy3a. l[IpoBepka
HE3aBUCUMOCTH nepuoaa KoJIeOaHMt rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTU

npyXuHbL. M3MepeHne yckopeHusi CBOOOIHOTO MaIeHus

9.8

9.9

dusnyeckue SBICHUS B npupoac: BOCIIPUATHC 3BYKOB
KUBOTHBIMH, 3CMIICTPSACCHUC, celicMHUYecKue BOJIHBI,

OyHaMHu, 5X0

TexHuueckue YCTpOﬁCTBaI 9XO0J0T, HCIOJIB30BaHHUC

yJIbTPa3ByKa B OBITY U TEXHHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIeKTPOMArHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 37€KTPOMArHUTHBIX BOJIH
103 DnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.
' BousHOBBIE CBONCTBA CBETA
[TpakTryeckue paboThI:
10.4 N3ydyeHne CBOWCTB  JJIGKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Ousnyeckue SBICHUS B MpUpPOAE: OHOIOTHUECKOE
10.5 neicTBre BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTI€HOBCKOTO U3ITy4YEHH
10.6 Texnuueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMATHUTHBIX BOJIH JJISI COTOBOU CBSI3H
CBETOBBIE SBJIEHUA
11.1 JIyueBas monens cBera. MicTouHMKY cBETa



12

11.2

11.3

[IpssMonuHEHOE pacpOoCTpaHEHUE CBETA

Otpaxenue cBera. [Imockoe 3epkaio. 3aKOH OTpaKEHUS

CBCTa

[Ipenomnenne cBera. 3akOoH MPEJIOMIIEHHS CBETa.

H4 [TostHOE BHYTpPEHHEE OTPAKCHHE CBETA
11.5 Jlunza. Xop nydeit B IMH3E
116 OnTuueckast cuctema ¢oToamnmapara, MHUKPOCKOMA U
' TejecKorna
117 [ma3 kak onTUYeckas CHUCTeMa. bIN30pyKOCTh U
' JaTbHO30PKOCTD
11.8 Paznoxxenue 6enoro ceera B criektp. OnbiTel HproTOHA.
' CroxeHue CIIeKTPATbHBIX IIBETOB. Jlucepcus cBeTa
[TpakTrueckue pabOThI:
#H#HPar###ccneqoBanue 3aBHCUMOCTHU yria
OTpaXeHUsI CBETOBOTO JIyya OT yrJjia MajaeHusl.
HHPar#i#l13ydeHne  XapakTepUCTHK  M300paKeHHS
MpeaMETa B TNIOCKOM 3€pKajie.
###Par###lccnenoBanue 3aBUCHUMOCTH yria
MPEIIOMJICHUSI CBETOBOTO JIyd4a OT yIjla TaJeHUs Ha
119 TPaHUIIE «BO3JIyX — CTEKIION.
' ###Par### lonyuenne W300pakeHUH C  TTOMOIIBIO
coOuparoIie JTUH3HI.
###Par###Onpenenenue (POKYCHOTO pacCTOSHUS U
ONTUYECKOU CUJIBI COOMPAOIIEH JTHH3BI.
HHAPar###OnbBITEI MO pa3joKEeHHIO O€lloro CBeTa B
CIIEKTD.
#H##HPar###0OnbITHl 110 BOCIPUSTHIO IIBETA MPEIMETOB
MIPU WX HAOIOJCHUN Yepe3 1BETOBBIC (DUITBTPHI
Odusnyeckue sBIeHUs B mpupone: 3atMeHus CoiHia u
11.10 JlyHBI, 1[BETA TEN, ONTUYECKUE SIBIICHUS B atMocdepe

11.11

(uBet HeOa, pedpakuus, paayra, MUPax)
TexHuueckue yCTpOMCTBA: OYKH, MIEPUCKOTI,

¢doToamnmapar, ONTUYECKHE CBETOBOIbI

KBAHTOBBIE ABJIEHUA



Omneitel Pezepdopna u ruianerapHas Mojzeib aToMa.

121 Mopens aroma bopa
122 Hcnyckanve W MOMIOLIEHUWE cBeTa aroMoM. KBaHTHIL.
' JIuHeityaTbie CIEKTPhI
12.3 PanuoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3IydeHUs
Y Crpoenune aromHoro sapa. HykioHHas Monenb
' aTOMHOrO siapa. M30tonsl
125 PannoaktuBHbie npeBpaunieHud. I[lepuon momypacmana
' ATOMHBIX SIJIEP
12.6 SnepHble peakuuy. 3aKOHBI COXPAHEHUsS 3apsiOBOrO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
13 Peakuuu cunresa u nenenus saep. MctouHuky sHepruu
. CoJHIa u 3BE311
129 Snepnas osHepreruka. JlecTBHE  pagMOAKTUBHBIX
' W3ITyYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTueckue pabOThI:
Habnionienue CHJIOMIHBIX M JMHEHYATBIX CIIEKTPOB
U3ITy4YEHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHHUE SHEPIrUM YacTHUILIBI
10 TOPMO3HOMY Iy TH (10 (hoTOrpadusim).
W3mepenne paaroakTUBHOTO GoHa
®usnueckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIN
pasioaKTUBHBIN ¢on, KOCMHUYECKHE JTy4H,
12.11 pPaIMOaKTUBHOE M3JIYYEHUE TMPUPOJIHBIX MHUHEPAJIOB,
JICUCTBUE PAJAUOAKTUBHBIX H3JIYYCHH Ha OPraHUu3M
YeJloBeKa
1212 TexHuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJUBUyJIbHBINA JO3UMETD, KaMmepa Buibcona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®I'OC

[Tonumanue ponu  QU3MKKM B  HAY4YHOM  KapTHHE  MMHpa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBa€MOCTH SIBICHUN MPUPOJBI, O POJIU SKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeil poau (U3MKH B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHKM M TEXHOJOTui, 00 3BOJIOLUU
(UBUYECKUX 3HAHWM M WX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJAJE POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(¢U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOIIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOT UM

3HaHMA O BUAAX Marepud (BEUIECTBO M TIOJIE), O ABIKCHUH Kak
croco0e cyIlIecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeopHH
CTPOEHHUS BEIIECTBA, O (U3UUECKOM CYIIHOCTU SBICHUHA NPHUPOJIBI
(MexaHI/I‘ICCKI/IX, TCIIJIOBBIX, OJOJICKTPOMAarouTHBIX U KBaHTOBI)IX);
YMEHHE Pa3InyaTh SBICHUS [0 ONMMCAHUIO UX XapaKTEPHBIX CBOIMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE PAcIO3HAaBATh MPOSBICHHE M3YYCHHBIX (H3MUYECKUX SBICHUM
B OKpyXaromeM MHPEC, BBIACIAA HWX CYIICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Bnagenne ocHOBaMM MOHSITHMHOTO amnmapata ¥ CHMBOJHYECKOTO
s3pIKa (PM3UKKA W UCIONB30BAaHUE WX JUISl pelIeHHs Y4eOHBIX 3ajad,
yMEHHE XapaKTepu30BaTh CBOMCTBA Tej, (U3MYECKUE SIBICHUA U

MPOIIECCHI, UCTIOJIB3YS QyHAAMEHTAIBHBIC U AMITUPUICCKHE 3aKOHBI

‘YMeHue OnuCHIBaTh N3YUCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘I€CKI/I€ SIBJICHUA,

HUCIIOJIb3YA (1)I/ISI/ILI€CKI/IG BCJIMYHUHBI

Bnagenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAaHHUS C YYETOM
COOMIOICHNS TIPaBHJI OE30MacHOTO Tpyna: HabmoaeHHe (PU3NUIecKuX
SIBJICHUU:

YMEHHE CAMOCTOSATEIBHO COOMpAaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY



W3 JaHHOTO Habopa 00OpYyMOBaHMS MO MHCTPYKIIMH, OMHCHIBATH XOJI
OTIbITA U 3aMUCHIBaTh €T0 PE3YNbTAThI, (HOPMYIUPOBATH BHIBOIBI;
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUYECKUX BETUUYMH:
YMEHHE TIUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATENBHO CcOOMpaTh
AKCMEPUMEHTAJIbHYI0 YCTAHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
3HaYEHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJYUEHHBIE PE3YJILTAThl C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECJIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIECIOBaHMIA;
CaMOCTOSITEJIbHO COOMpPATh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
IIPOBOAMTH  MCCIEAOBAHWE [0  WHCTPYKLUUH,  IPEACTaBISTH
MOJTy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUJE TaOJIHULl U
rpaMKOB, yUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yIbTaTaM

HUCCICI0BaHUA

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3myeckux  Mojenei
(MaTepuanbHas TO4Ka, aOCONIOTHO TBEPJOE TENO, MOAETH CTPOCHHS
ra3soB, JKMJIKOCTEHM W TBEPABIX TeEJ, ILIAaHETApHAs MOAECIb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOIO f1pa) U yMEHHE NPUMEHSITh UX Ul

00BsICHEHUs PU3NUECKHUX MPOIIECCOB

YMeHne oOBACHATh (PU3MUECKUE TPOIECCHl M CBOMCTBA TEJl, B TOM
4yycjleé M B KOHTEKCTE CHUTYallMd HPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJISTh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3UUECKUX

ﬂBﬂeHHfI, (1)I/I3I/ItI€CKI/IC 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJACIN

YMenne pemarb pacu€THble 3afaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI W (popMysbl, CBsA3bIBaOIIME (pu3MUeckue
BCJIMYHHBI, B YaCTHOCTH, 3allUCbIBAThb KpPATKOC YCJIOBHUC 3aJaydu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMBbIC IJisi €€ pEelIeHUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOANTH PAcU€Thl W OLEHUBATh PEATHUCTUYHOCTH MOTYyYEHHOTO
3HA4YeHUs (PM3NYECKON BEIMYHMHBI, YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

(I)I/IBI/I‘-IGCKOI‘/’I BCJIIMYHHBI, HOHy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu30BaTh IPUHUUIBL JCUCTBUS  TEXHUYECKHUX
YCTPOICTB, B TOM 4HcCIlI€ OBITOBBIX NPUOOPOB, U IMPOMBIIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIOIb3Ys 3HAHUA O

CBOWCTBaX (PM3MUECKUX SBICHUH M HEoOXoaumble (usnueckue




10

11

3aKOHOMEPHOCTHU

VYMmenune HUCIIOJIB30BAaTh 3HaHUA (6] (bl/ISI/ILIGCKI/IX SABJICHUAX B
MOBCEHEBHOM KM3HM JiIsi  oOecrieueHuss O€30IAaCHOCTH NP
oOpamieHMM C  OBITOBBIMH  TpUOOpaMHU W TEXHUYECKUMU
YCTpOMCTBAMH, COXpAaHEHUS 3JI0POBbS UM  COONIOJIEHUS HOPM
9KOJIOTHYECKOTO TOBEJCHUS B OKPYXKAIOIIEH cpeie; MMOHUMaHHE
HEOOXOJUMOCTH TPUMEHEHHUS TOCTIKEHUN (U3MKKM M TEXHOJIOTHA

JJI1 paquOHAJIBHOTO IMMPUPOA0IIOJIB30BaHUA

OneIT ToOWCKa, TpeoOpa3oBaHUS W MPEICTaBICHHUS WH(HOpMAIUN
(GU3UYECKOTO COJEpKaHUs C HCIOJIBb30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI; YMEHHE OIEHHWBATH JIOCTOBEPHOCTH
MOJly4eHHOW HHQOpMAIMM HAa OCHOBE UMEIOUIMXCA 3HAHUM W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  MCIOJIb30BaTh  IPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO-MOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOro colep)KaHus, CIIPaBOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepHer; BnajgeHue 0a30BBIMM  HaBBIKAMHU  IPEOOpa30BaHUS
uHpopmManu U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha

OCHOBE MH(OPMAIUH U3 HECKOJIbKUX UCTOYHHKOB



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 MEXAHWYECKUE SBJIEHW S
Mexannueckoe  JBHKeHWE.  MarepuanibHas — Touyka. Cucrema  OTCYETA.

1.1

1.2

1.3

1.4

1.5

OTHOCUTENBHOCTh JABWKCHUA

PaBHOMepHOE M HepaBHOMepHOE aBMKeHue. CpenHsas ckopocTb. PopMmyina i

BBIYUCIICHUSI CpeTHEH cKopocTh: Vv = S/t

PaBHOMepH0€ HpHMOHHHCﬁHOG JABHXKXCHUC. 3aBUCHMOCTD KOOpAuHAaThl TEjIa OT

BPEMCHH B CJIyda€ PaBHOMEPHOT'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

x(1)=x,+vt
I'paduky 3aBUCUMOCTH OT BpPEMEHHM Uil MPOEKUUH CKOPOCTH, TPOEKIUU

NepeMCUICHUS, ITYTH, KOOPAWUHATHI IIPU PABHOMEPHOM HpHMOHHHeﬁHOM JABMKCHUN

3aBHCUMOCTh KOOpAuHAaThl TCJla OT BPEMCHU B CJIydac PABHOYCKOPCHHOI'O

HpSIMOJII/IHef/'IHOFO JABMDOKCHU A

-

El...
Sl =V, *i+ a2 * =

Fan

@opMysbl I MPOCKIUU IEPEMELICHUS, IPOCKIUU CKOPOCTH M INPOEKINHU

YCKOpPEHUS IIPU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JBHXXCHUM

-

f
Sy (F) =Up,-T+a,- ? »

U.\'U) =Upy £,

a,(f)=canst,

o] o]

vy, — Uy, =2a.s,
['padukn 3aBUCUMOCTH OT BpPEMEHHU [UIsl TPOEKIHUH YCKOPEHHUS, TPOCKINU
CKOPOCTH, TMPOEKIUH [EPEMEIIECHUs, KOOPAUHATHI TPU PaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JOBUXXCHNU
CBobGomnoe maneHue. POpMysIbl, ONMUCHIBAIONINE CBOOOJHOE TAJCHHE Tela IO
BEPTUKAIN (ABM)KEHUE TeJla BHU3 UM BBEPX OTHOCHUTEIBHO MOBEPXHOCTU 3€MIIN).
['papriky 3aBUCUMOCTH OT BpEMEHH JIJIs1 TPOCKITUH YCKOPEHHUS, MPOSKIIUA CKOPOCTH

" KOOPJAWHATHI IIPpU CBOGOI[HOM NnaacHUu TCjia 0 BEPTUKAIA



1.6

1.7

1.8
1.9

1.10

CKOpPOCTh PAaBHOMEPHOI'O JIBIXKCHHs Teja 10 OKpykHOcTH. Hampasienue
CKOPOCTH.
dopmyna s BBIYKCICHUS CKOPOCTH 4epe3 paJuyC OKPYKHOCTH W TIEPHOT
oOpareHus:

2R
ST

I_[eHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HanpaBneHHe OCHTPOCTPEMHUTECIIBHOT'O

yckopenusi. Dopmyria J1sl BBIYUCIEHUST YCKOPEHHUS:

dopmyia, cBSI3bIBAIONIAsl IEPUOJ] U YACTOTY OOpalieHHUs:

WV :?

Macca. IInotHocTh Bewmectsa. @opmya AJisg BBIYUCICHUS TUIOTHOCTH:

_m
P=7

Cuna — BektopHas (usnueckast BenuurHa. ClokeHue CHil
Asnenne unepuuu. [lepBroiit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CUIIbI, ICUCTBYIONICH Ha

TECII0

1.12

Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

TpCHI/IC IMOKOSA U TPCHUC CKOJILXKCHUA. GDopMyna IJI1 BBIYUCIICHUS MOAYJIA CHJIbI

TPEHUA CKOJIbKCHUSA!

szp-;‘ﬁf

1.13

Hedopmaruss Tena. Ymopyrue W Heynpyrue aedopMmanuu. 3aKOH YIPYroi

neopmanuu (3akoH ['yka):



1.14

1.15

1.16

F=k-Al

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My -1,
F=G.—1 _2

'L
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO HaieHUs.

®opmyiia sl BBIUMCICHUS CUITBI TSDKECTH BOIM3H noBepxHocTH 3emiu: F = mg.

Z[BI/I)KCHI/Ie IJIAaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUUYCCKast CKOPOCTh. HerecomocTth

U IIEPETPY3KHU
Hmnynbe Tena — BeKTopHast pu3nyeckasi BeIHUMHA.
D=mi
HNmnynsc cucremsl tein. M3menenue umnyibca. IMmyibsce cumsl
3aKOH COXpaHEHMsI UMITYJIbCa I 3aMKHYTON CUCTEMBI TEN:
p=myU +m, U, =const

PeakTuBHOE IBHMKEHUE

1.17

1.18

1.19

Mexanudeckas pabora. @opmMyra st BEIYUCICHUS paOOTHI CUIIBI:

A=Fscosa

Mexannueckass MOIITHOCTD:

n=4
I

Kunernueckas u MOTCHIMAJIbHAA SHCPIru. dDOpMyna JJIs1 BBIYHUCIICHUA

KHUHETUYECKOM SHEPTHUU:

HJUE
By

TeopeMa 0 KHHETHYCSCKOM OHCPIruu. dDopMyna JJIs1 BBIYHUCJICHUA HOTCHHI/I&HBHOﬁ

9HCPIruu TCJa, MOAHATOIO

Ha1 3eMIIEH:

E,= mgh

MexaHnuueckas OHCPI'UA:

E=E,+E,



3aKOH COXpaHEHMsI MEXaHN4eCKOo! 3Heprun. Popmyia Ajs 3aKOHA COXPaHEHUs

MEXaHUYeCKOH OHECPI'YU B OTCYTCTBUEC CUJI TPCHUS: FE = const.

IIpeBpanieHre MEXaHUYECKOW SHEPTUM IIPU HAJTUYMU CUJIBI TPEHHUS.

1.20

1.21

[IpocThie MexaHU3MBI. «30JI0TOE TPABIIIO» MEXAHHUKH.
Peruar. Moment cunbl: M - Fl.

VYciioBue paBHOBECHS phlyara:

M +M +..=0
[TonBwxHbIN 1 HenoABXKHBIN 0510KU. KIIJI mpocThIX MexaHU3MOB,
A‘S&TIMHH

[aBienue TBEpIOTO TEIA.

d)opMlea JJIA BBIYMCIICHUA JaBJICHUA TBéleOFO TCJa:

£
p==-

JaBnenue raza. ATMmocdepHoe TaBiIcHUE.

FI/I,[[pOCTaTI/I‘leCKOG JAaBJICHUC BHYTPH ) KUAKOCTH.

CDOpMyJIa JJI BBIYMCJIICHUA OAaBJICHUA BHYTPH KUAKOCTHU!

p=pgh+p_,

1.22

1.23

1.24

1.25

1.26
1.27

3axoH [lackans. I'mapaBauueckuii nmpecc

3akoH Apxumena. @opmyna a8 ONPENENECHUS  BBITAJIKUBAIOLIEH

HeﬁCTByIOIHeﬁ Ha TCJI0, HOpr)KéHHoe B XKMJKOCTH UJIN I'a3:

Ycnopue miapanus Tena. [lnaBanue CYZAO0B 1 BO3QYXOIUIaBAHUC

CHJIBI,

Mexannueckue KojaeOaHus. AMHJ’II/ITy,Z[a, nepuoa M 4acrora KOJIEOAHUH. cDOpMy.]'IEI;,

CBA3BIBArOIIAsA 4aCTOTY U IIEPUOL] KOJIEOAHHUH:

Maremarnueckuii W TPYKHHHBIM MasATHUKU. [IpeBpamieHue »sHeprum Ipu

KoJIe0aTeILHOM JBHXCHHH

3aryxatomue kojaebanus. BeinyxneHnbie konebanus. Pezonanc

MexaHn4ecKrue BOJIHEI. HpO,Z[OJ'IBHLIe N TIOINICPCUHBLIC BOJIHBI. Z[J'II/IHa BOJIHBI H




CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=uv-T

1.28

1.29

1.30

3Byk. ['pomMKkoCTh U BeICOTa 3ByKa. OTpakeHHE 3ByKOBOM BOJHBI Ha I'PAaHULE IBYX
cpen. Madpas3Byk u yIbTpa3ByK

Ilpaxmuyeckue pabomuol

N3Mmepenne cpenHedl IUJIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL, KECTKOCTHU
OpYyXHUHBL; Kod((UIIMEHTa TPEeHHUS CKOJbXKEHHUS; PaOOThl CHUJIBl TPEHHSI, CHIIBI
yIPYTOCTH; CpPeAHENH CKOPOCTH MABIDKEHHUs Opycka IO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JIBUKEHUH 10 HAKJIIOHHOW IUIOCKOCTH; YacTOTHI M MepHoJa
Koje0aHUIl MaTeMaTH4ecKOoro MAasTHUKA; YacTOThl M Iepuoja KoyieOaHHi
MPYXKUHHOTO MAasTHHUKA; MOMEHTAa CHJIbI, JEHCTBYIOLIETO Ha pblYyar; paboThl CHUIIBI
YIPYTOCTH TMPHU MOABEME TPy3a C MOMOIIBIO HEMOJIBMKHOTO OJI0Ka; pabOThl CHIIBI
YOPYTOCTH MPHU MOAbEME Ipy3a ¢ TOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMA MOTPYKEHHOW YaCTH
T€Na U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBI OT MAaCChI
TeNa; CWIbl TPEHHUS CKOJBXEHHUS OT CHUJIbl HOPMAJbHOTO JABJIEHHS U OT poja
MOBEPXHOCTH; CHJIbI yIPYrOCTH, BO3HUKAIOIIEH B TMPYXKUHE, OT CTEHCHH
negopManuu TpPYKUHBL, YCKOpEHHsl Opycka OT yIjla HakKJIOHAa HaNpaBiIsIOIICH;
nepuoAa (4acToThl) KojeOaHUN HUTSHOTO MasTHUKA OT JJWHBI HUTH; MEpHOIa
KOJICOAHUH TPY>KUHHOTO MasTHUKAa OT MAacChl Ipy3a U JKECTKOCTH TNPY>KUHBI;
UCCIIeIOBaHME HE3aBHCHMOCTH Mepro/ia KojaeOaHUi HUTSHOTO MasTHUKA OT Macchl

rpy3a. IIpoBepka yciaoBus paBHOBECHSI phluara

Quszuueckue A6ieHUss 8 npupooe: TPUMEPHI ABIKEHUS C Pa3TUUYHBIMU CKOPOCTSIMH
B JKMBOW M HEXHUBOW IpUpOJe, NEHCTBUE CUJIBI TPEHUS B MPHUPOAE U TEXHHUKE,
OPWIMBBL M OTIUBBI, JBWXKEHUE IU1aHeT CONHEYHOM CHUCTEMBI, PEaKTUBHOE
JBUKEHHUE KUBBIX OPTaHU3MOB, PbIYard B TEJIE YeIOBEKa, BIUSHUE aTMOC(EPHOTO
JaBJICHUS Ha YKWBOW OpPraHu3M, IUIaBaHUE PbIO, BOCTIPUSITHE 3BYKOB JKMBOTHBIMU,

3CEMJICTPACCHUC, celicMUUJecKue BOJIHBI, IYHAMH, 5XO

1.31

Texuuueckue ycmpoiicmea: CIOUIOMETp, HATYUKU TOJOXKEHUS, PACCTOSHUS U
YCKOpEHUs, JUHAMOMETp, TOIIMITHUKHN, paKeThl, pblYar, TMOABMKHBIA U
HEMOJIBIKHBIA OJIOKM, HAKJIOHHAs TMJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooOmIarmuecs: COCyabl, YCTPOMCTBO BOAONPOBOJA, THIPABIMYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcOC, AapeoMeTp, HXOJOT,

UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE




TEIUJIOBBIE ABJIEHUA

OCHOBHBIC TOJIOKCHUS MOJICKy.H?IpHO-KI/IHeTI/I‘ICCKOI\/II TCOpHUU CTPOCHUA BCIICCTBA.

2.1 Mopenn  TBEPIOTO, IKUAKOTO M Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrammuaeckue n amopdabie Tena
25 JB>xeHue vactuil BeniecTBa. CBA3b CKOPOCTH JBUYKEHUS YACTHI] C TEMIIEPATYPOH.
' bpoyHoBckoe nBmwkenue, muddys3us
2.3 CMmauuBaHuE Y KaWJUISIPHBIE SIBIICHUS
24 TenioBoe paciiupeHue u cxatue
2.5 TemoBoe paBHOBECHE
Y Baytpennsis sHeprus. Pabora u Temuionepemada Kak CIIOCOOBI H3MEHEHHsI
' BHYTPEHHEHN SHEPruun
2.7 Bunpl Teruionepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TYUECHUE
Harpepanue n oxnaxaenue ten. KoauyecTBo TEmoTel. Y AenbHas TEIIOEMKOCTD:
2.8
O=am(t,—1)
3aKOH COXpaHEHMsI SHEPrMUM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIUIOBOTO
2.9 OajaHca:
O +0,+..=0
Ucnapenne u koHueHcaus. 3MeHeHHe BHYTPEHHEW OHHEpPruuM B IPOIECCe
2.10 ucriapeHuss M KoHjeHcauuu. KuneHue KMOKOCTH.  YenpHas — TemioTa
napoooOpazoBanus: L = Q/m
2.11 Brnaxxnocts Bo3yxa
[TnaBnenue m kpuctaumsanus. V3MeHeHre BHYTPEHHEHW SHEPTUU TIPH TUIABJICHUH
Y KpUCTaJUIM3aluu. Y AeNIbHAS TEIUIOTA TUIABJICHHUS:
2.12 Q
o
)13 BryTpenHsis sHEprus cropaHus TOIIMBA. Y IeJIbHAS TEIJIOTAa CrOpaHus TOIUIUBA: ¢
' =(0/m
2.14 [Mpunnune! padots! Temnosbix npurateneii. KI1/1 TermmoBoro aurarens
Ipaxmuyeckue pabomuol
515 WN3mepenne yaenbHONW TEIIOEMKOCTA METAUIMYECKOTO IUINHAPA; KOJIUYEeCTBa

TEIUIOTHI, TOJYYEHHOTO BOJIOM KOMHATHOM TeMIiepatypbl GUKCUPOBAHHON Macchl, B

KOTOPYIO OIYIIEH HAarpeThli HUINH/P; KOJIMYECTBA TEIIOThI, OTJaHHOTO HAaIPEThIM



2.16

2.17

3.1
3.2
33

34

3.5

3.6

3.7

3.8

3.9

LWIMHAPOM, IIOCJIE€ OIYCKaHus €ro B BOJAY KOMHATHOM TeMIEpaTyphl,
OTHOCUTEJIBHOM BIAXXHOCTH BO3[yXa; YJEJNbHOM TEIUIOTHl IUIABJICHUS JIBJA.
HccenenoBanue M3MEHEHMs TEMIIEPATYPBI BOJBI IIPU PA3JIMYHBIX YCIOBUAX; SIBICHUS

TeII00OMEHa npu CMCIIMBAaHUN XOJIOJHOH B FOpﬂ‘-ICfI BOJBI; ITpOLECCa UCITAaPCHUA

Qusuueckue sA61eHUs 6 Npupode: TOBEPXHOCTHOE HATSHKEHHE M KalWUISPHbIE
ABJICHUS B TPUPOAE, KPUCTAJUIBI B mpupoze, uziaydeHue CoiHIla, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa

Texnuueckue ycmpoiicmea: KalWUISpbl, NPUMEPHI HCIOJIb30BAHUSA KPHUCTAUIOB,
JKUJKOCTHBIM TEPMOMETp, JATYMK TEMIEPATYpbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETpBI, MCUXPOMETp, MapoBas TypOWHA, IBUTATENh BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpusanus Ten. /[Ba BUia 31eKTpUUECKUX 3apsiioB
B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona
3aKOH COXpaHEHUsl ANEKTPUUECKOTO 3apsiaa

3J'ICKTpI/I‘IeCKOe ITOJIC. HaprI)I(éHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHI_II/IH

CYNEPIIO3UINH JICKTPUUECKHX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn oiexktpuueckux 3apAnoB. JleMCTBUE DIIEKTPUYECKOrO IO Ha

aneKTpudeckue 3apsibl. [[pOBOJHUKY U TUANEKTPUKH

[TocrosiHHBIN 3neKTpuYeckuil TOK. JleWcTBUA 3iekTpudeckoro Toka. Cuia Toka.
Hanpsxenue.
I=q/t,U=A4/4

DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBHOE SICKTPUUECKOE COMIPOTUBIICHUE:
R =pl/S
3akon OMa aJis1 yuacTka aekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COETUHEHUE IMPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapannenLHoe COCIMHCHHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUSA:

U=UgI=I+I;R=2.

2

CMenranHbIe COCAMHCHUA ITPOBOAHHUKOB



Pabota u moiHOCTh 3nekTpuueckoro Toka. 4 = Ult, P = Ul

3.10
3akon J[xoyns — Jlenma:
3.11 5
O=I"-R-t
= OneiT Opctena. MarHuTHOe TONie TPSIMOTO TMPOBOAHHMKA C TOKOM. JIuHUU
' MarHUTHON MHIYKIUN
3.13 MarnuTtHO€e noJjie TOCTOSHHOT'O MaruuTa. B3aumoneiicTBue NOCTOSIHHBIX MAarHUTOB
3.14 JlelicTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM
3.15 Oneitel @apanes. SABnenHue snekrpoMarHuTHON nHAYyKUuu. [IpaBuio Jlenna
Ilpakxmuueckue pabomwi
U3mepenue ANEKTPUYECKOTO COMPOTUBIIEHUSI  PE3UCTOPA; MOIIHOCTH
AJIEKTPUYECKOT0 TOKA; PaOOTHI AJIEKTPUUECKOTO TOKA.
HccnenoBaHnue 3aBUCUMOCTHM CHJIBI  TOKa, BO3HUKAIOIIETO B  IMPOBOIHHUKE
316 (pe3ucTopsbl, JIaMIoYKa), OT HANpsDKEHUS Ha KOHIAX MPOBOJHHKA; 3aBUCHUMOCTH
' COMPOTHUBIICHUSI OT JUIMHBI NPOBOJHHUKA, IJIOLIAAM €TI0 MONEPEeYHOro CEYEHHUs M
YZIEIBHOTO CONPOTUBIICHUSI.
[IpoBepka mpaBuiia A SJIEKTPUUECKOrO HAMpSOHKEHHUS TMPHU IOCIEI0BATEIbEHOM
COEJMHEHUHN TPOBOJAHMKOB; MpaBHia JJs CHJIBl AJIEKTPUUYECKOTO TOKa TpHU
napajuieIbHOM COeIMHEHUHU MPOBOIHUKOB (PE3UCTOPHI U TAMITOUKA)
Qusuueckue se61eHUs 6 npupode. DIEKTPUUECKUE SBIEHUS B arMmocdepe,
3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Moje 3emiu, Apei¢ MOII0CcoB,
POJIb MAarHUTHOTO TOJIS 7Sl )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoiicmea: >SIEKTPOCKOI, amIepMeTp, BOJBTMETP, pEOCTaT,
CUETUMK  DJIEKTPHUUECKOM  DHEPIHH,  DJICKTPOOCBETHTENbHbIE  MPHOOPHI,
3.18 HarpeBaTeNIbHBIC SJIEKTPONPHOOPHI (MPUMEPHI), IISKTPUUECKHUE MPEIOXPAHUTEIH,
3JIEKTPOMArHUT, 3JIEKTPOABHUraTeNb MOCTOSHHOIO TOKA, T'€HEpaTOp IMOCTOSHHOTO
TOKa
3.19 DneKkTpoMarHuTHbIe BOJHBL. [11kana 31eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens cBera. [IpsmonnHeiiHOe paclipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETIOMIICHUS CBETA
3.23 Hucnepcus ceeta
3.24 Jlunza. Xopx nydeit B nuH3e. DOKycHOe paccTosHUME JHH3BL. OmNTHYeckas cuia




yuusel: D= 1/F

3.25 ['na3 xak ontuueckas cucrema. OnrTudeckre npudopsb
Ilpakxmuueckue pabomoi
##Par#Ht#lI3smMepeHne ONTUYECKOW CHJIBI coOuparomeld JHUH3b; (OKYCHOTO
paccTosiHus coOuparomel JuH3bl (110 CBOMCTBY paBEHCTBA pa3MepoB IpeaMeTa U
n300pakeHMsl, KOorja MpeaMeT pacloyIoKeH B JIBOMHOM (QoKyce), MokasaTess
3.26 MIPEJIOMJICHUS CTEKJIA.
#H##Par###lccienoBanne CBOMCTBA HM300PKEHUS, IOJYYEHHOTO C IOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH YIJIa IPEJIOMJIEHUS] CBETOBOIO Jiyya OT yIVIa MaJEHUS Ha TpaHuLe
«BO3/1yX — CTEKJIO»
397 Qusuueckue saerenus 6 npupooe: 3atmenuss ConHua u JlyHel, 1Bera Ted,
' OTNITHYECKHE sBJICHU B atMoc(epe (1iBeT Heba, pedpakius, pamgyra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, Tepuckomn, ¢oToanmapar, ONTHYECKHE
. CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
il PagnoaktuBHOCTB. Anb(da-, Oera-, ramMma-usnyueHus. Peakuuu anbga-u Oera-
' pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapaas Moelb aToma
4.3 CocrtaB atoMHOrO0 siipa. M3otonsl
4.4 [lepuon momypacnaga aTOMHBIX sIIEp
4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue AeleHUss 6 Npupode: €CTECTBEHHBIM  pPaJUOAaKTUBHBIA  (OH,
4.6 KOCMHUYECKHE JIy4YH, PaJUOAKTUBHOE U3Iy4eHHE NPUPOJHBIX MUHEPAIIOB, NEHCTBUE
PalMOAaKTUBHBIX M3JIyUYE€HUI HAa OpraHU3M YeJIoBeKa
47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, WHAMBHUIYaJIbHBIM JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SOHEPreTuKa



YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOT'O
MPOILIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

» ®usuka (B 2 actax), 8 kinacc/ 'ennenireitn J1.9., bynarosa A.A., Kopuuibses
N.H., Komkuna A.B.; moa penakiueit Opiosa B.A., O011ecTBO ¢ orpaHuYeHHON
otBeTcTBeHHOCTHIO « BUHOM. JlabopaTopus 3HaHU»; AKITMOHEPHOE OOIIECTBO
«3narensctBo «IIpocBemieHue

» dusuka (B 2 yactax), 9 knacce/ ['eanenmreiin JI.O., bynarosa A. A., Kopaunnses
N.H., Komkuna A.B.; noa penakuuei OpioBa B.A., O611ecTBO ¢ OrpaHM4eHHON
otBeTcTBeHHOCTHI0O « BUHOM. JlabopaTopust 3HaHU»; AKITMOHEPHOE OOIIECTBO
«M3marensctBO «IIpocBemenune»

®dusuka, 7 knacc/Ilepsimkun .M., BanoB A.U.; Mockga, "U3natenbcTBo

"IIpocenienue"

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

®uzuka. 7 knacc. ba3oBblil ypoBeHb. Meroanueckoe nocodue k yueonuky 1. M.
[Teprrimikuna, A. Y. iBanosa/ H.B. ®unonoBuu

['ennenmreiin, Hukudopos, OpnoB: @usnka. 8 kiacc. Metonuueckoe nmocoodue K
yueOnuky JI. 3. I'ennenmmreitna, A. b. Kaiiganosa.

[TonpoGuee: https://www.labirint.ru/books/428835/

I'enneniureiin, Opnos, KopueBuu: dusuka. 9 kinacc. Meroauueckoe nocooue st

YUUTEIS.
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