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 Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIUTaAHUS 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
MEXIPEIMETHBIC CBSI3M €CTCCTBEHHOHAYYHBIX YYCOHBIX MPEJAMETOB Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yaeOHOro MaTepuana
1o rojaMm o0ydeHus (IO Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS TPEIMETHOTO COJCP)KaHHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEN 00yJarOUXC.

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

®du3rka SBIIETCS CUCTEMOOOPA3YIONTUM ISl €CTCCTBEHHOHAYYHBIX YYCOHBIX
MPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (U3HIeCcKo reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpA, NPEIOCTaBISET HauOoJiee SICHbIE
oOpasiibl MPUMEHEHNs HAYYHOTO METOJa MO3HAHUA, TO €CTh CIoco0a MOyYeHUS
JIOCTOBEPHBIX 3HAHUI 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
CIICIYIONUMH KOMIIETEHTHOCTSIMHM, XapaKTCPHU3YIOIIMMHU €CTECTBCHHOHAYYHYIO
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
onpenenensl B KoHmenmuu mpenomaBanus ydeOHOro mpenMera «Duszmka» 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 HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3yuyeHHUs] OCHOB
CTPOCHHSI MaTepHH U (PyHAAMEHTATbHBIX 3aKOHOB (DU3HKHU;
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 II0 OJHOM IpsiMoM. PaBHonencTByromas cui. Cuila TpeHUs.
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.



JaBnenue. CriocoObl yMEHBITICHUS! ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0bEma, Temmeparypsl. llepenaua naBieHus
TBEPABIMU TEJaMH, XUAKOCTAMHU W razamu. 3akoH Ilackans. [THeBmaTuueckue
MallliHbl. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT TayOuHBL. ['mapocrarnueckuii
napagokc. Coobuatomuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[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.
[IposiBnenue nercTBus aTMOC(HEPHOro JaBICHUSI.
3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00bEMa MOrpyKEHHOM YyacTu Tea
Y TJIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.
8. YcIIOBUE IUIaBaHUS TEJI: IJIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEN TeJa U KUJKOCTH.
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,
JIEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00BhEMA MOTPYKEHHOHN B KUIKOCTh
YacTH Tejla U OT INIOTHOCTH KUIKOCTH.
5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA H
OIpEJICIIEHUE €€ TPYy30HOABEMHOCTH.

Paznen 5. PaGora u MomHOCTH. JHEpPrus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHass IUIOCKoCTh. [IpaBuio
paBHOBecus pblyara. [ [pumeHnenue npaBusiia paBHOBECHS pblyara K 0J10Ky. «30J10TO€
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npasuio» mexanuku. KIITJI mpocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUHUAJIbHAS DHEPTHS.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThI CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJla 110

TOPU30HTAIBHON TOBEPXHOCTH.
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:
TerIonepeavya u CoBepiieHue padoTel. Bubl Termonepeaaun: TeIIONIPOBOIHOCTD,
KOHBEKIINS, U3JTyUYCHHE.

KonnyecTBo TemnoTel. YIenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIuioBoro Oanadca. IlmaBneHue w
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEHIESCTB. YJEIbHAs TEIJIOTA IIJIaBJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnmapenue. Kunenue. VYiaenpHas Temiora
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.



vk W

L ® N D

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
JJ1s1 ydacTka uenu. [locnenoBarenbHoe U mapajuiesIbHOE COETMHEHNUE MPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpUYecKre ey U MOTPEOUTENH IIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUTHL. B3anMOIEMCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe mosie 3eMJId M €ro 3HAa4YeHHWe Ui KU3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE 1MOJI€ NIEKTPUUYECKOro Toka. [IprMeHeHne 31eKTpOMariuToB
B TeXHUKE. J[€fiCTBHE MarHUTHOIO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTaTEIb
MIOCTOSTHHOTO ~ TOKa. VICHOJIb30BaHHWE  BJIEKTPOJBUTATENIEM B  TEXHUYECKHUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

OnbiTel @apanes. SABneHue smekTpoMaruuTHON MHAykuuu. [IpaBuiio Jlenua.
DIIEKTpOreHepaTop. CrnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DJieKTpur3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMO/JICVCTBHUE 3APSKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.
DneKTpocTaThdecKas HHIYKIUSI.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
IIpOBOIHUKH U AUBIECKTPUKH.
MoenrpoBaHue CUIIOBBIX JIMNHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JIeiCTBHS ANEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B XKHUJIKOCTH.
. I"'a30BbIi pa3ps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. I3Mepenune 351eKTpuuecKoro HanpsKeHUs. BOJIbTMETPOM.
. PeocTtar 1 MmarazuH cOnpoTUBIICHUHN.
. BzauMoielicTBHE TOCTOSIHHBIX MAarHuTOB.
. MozennpoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJOCOB MATHUTA.
. MozennpoBaHre MarHUTHBIX MOJIEA OCTOSIHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHo€ 1oJjie ToKa. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO MOJISi HA MPOBOJHUK C TOKOM.

DNEeKTPOBUTaTellb MOCTOSHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnbiThl @apajnes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HHUKHOBEHHSI.

DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO  HAOIMIONCHHWIO DJICKTPU3AIMU  Tel MHAYKIUEH W TIpH
COIIPUKOCHOBECHUH.

HccnenoBanne MAEWCTBUSA DJIEKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U
JTUBJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON IETH IOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUJIbl TOKA.

N3MepeHue u peryaImpoBaHUE HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4epe3 pPe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.

OIBITHI, JEMOHCTPUPYIOLITUE 3aBUCUMOCTD AJIEKTPUUECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAQJA TMONEPEUYHOTO
CEUEHHMS U MaTepuara.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU TOCJIEI0BATEIHHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJJIECIbHOM COCIMHEHUU
pE3UCTOPOB.

OmnpeneneHue padoOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.
OnpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIACIAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UIYIIErO0 4Ye€pe3 JIAaMIIOYKY, OT
HaNpsHKECHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBUS TTOCTOSHHBIX MAarHUTOB.
N3ydeHrie MarHUTHOTO TOJISl HTOCTOSIHHBIX MATHUTOB MPU UX 00bETUHEHUHN
Y pa3/ieICHUH.

HccnenoBanue AEHCTBUA 2JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIIKU C TOKOM U MarHuTa OT CHJIbI TOKA M HAIIPaBJICHUS TOKA B KaTYIIIKE.
N3ydeHne neiicTBUSI MArHUTHOTO OISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/] anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBl IO  UCCJEAOBAHUIO SIBJICHUSI DAJCKTPOMATHUTHOM WHIAYKIIMU:
WCCIIEIOBAHUE W3MEHEHHUM 3HAYEHHS W HANpPaBICHUS WHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.
Mexannueckoe JABWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHOMeEpHOE NpsMONIMHENHOE JBH>KeHUE. CpelHssi 1 MITHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.
VYckopenue. PaBHOyckOpeHHOE mpsiMoJiMHElHHOe JBHKeHue. (CBOOOJHOE
nageHue. OnsITel ['anues.
PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepmon u vacrtora obOparieHus.
JInnerHasa u yriioBasi CKOpoCTU. LIeHTpoCcTpeMUTENIbHOE YCKOPEHUE.
[lepBbiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT CynepIO3ULIUN CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUs: cuja TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.
Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.
PaBHOBecue marepuanbHON TOYKH. AOCONOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIEHHOM OChIO BpalieHusi. MoMeHT cuibl. LleHTp TsxecTH.
Nmnynbec Tena. M3menenne mmmyiibea. UMmysibc cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.
Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TSDKECTH, YNPYrOCTH,
TpeHusi. CBsi3b dHEepruu u pabotsl. [loTeHIIManpHass YHEPrUs Tela, MOAHSATOTO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbHast SHEpPrus cxaTol npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.
Jemoncmpayuu.
1. HaOnroneHne MEXaHWYECKOIro ABUKEHUS TEJIa OTHOCUTEIBHO Pa3HbIX TeEll
OTCYETA.

2. CpaBHEHME NYyTE€ W TPACKTOPUM JABUKEHHS OIHOTO M TOTrO XKE Tela
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO IBHKECHUS.

4. HccienoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHHS.



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

HalGnronenue nBM>XEeHMS Tella IO OKPYKHOCTH.

HabmroieHne MexaHn4ecKux sIBJICHU, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MAcChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CUJIBL.

Hab6mronenue paBeHCTBA CHIT TIPU B3aHMMOICHCTBUH TETI.

M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKCHUU.

Ilepenaua umityabca Ipu B3aUMOJCHCTBUY TEIL.

[IpeoOpa3zoBaHus SHEPTHH NTPU B3aUMOICHCTBUU TEIL.

CoxpaHeHrEe NMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHUU.

CoxpaHeHHe UMITyJIbCca TPU A0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE MEXaHUYECKON IHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NPU JBUKEHUU Tela Mo ACHCTBUEM
IIPY’KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JUisl pasroHa W JAJIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS MIAPUKA WA TEIICHKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKECHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHH T10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYyTH OT BPEMEHH NPH PaBHOYCKOPCHHOM
JBIDKCHUHU 03 HauyaJbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM NpPU PaBHOYCKOPEHHOM JIBIDKCHHH 0e3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MMPOMEKYTKH BPEMEHH OJTUHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpeneneaue ko3P duireHTa TPECHUS CKOJIBKCHHS.

Ornpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThI CHUIIBI TPSHHS P PABHOMEPHOM JBHKCHUH TEJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOTHl CHJIBI  YIPYrOCTH TIPU TOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yueHue 3aKOHA COXpaHCHHS SHEPTHH.

Pasznen 9. Mexannueckue K0J1e0aHUA ¥ BOJHBI.



KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMM: TTeprOI,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U MpyKUHHBIM MasTHUKU. [IpeBparieHue
DHEPIUH MPH KOJICOATEIHHOM JBUKECHUM.

3aryxatomue — koneOanus.  BwiHyxkzaeHHole — kojeOanus.  Pe3oHaHc.
Mexanuuyeckue BoiHBI. (CBoicTBa MeXaHMYeCKuUX BOJH. IIpomonbHble U
MONEPEYHbIC BOJIHBI. J[TMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCUCMHUYECKHE BOJHBI.

3Byk. I'pomkocTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3BykKa. MHppa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.
1. HaOmronmenune koiie0aHuii Ten IIOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIIPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXIEHHBIX KOJIEOAHUI U PE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MEpHoOJa KoJeOaHUM MaTeMaTU4eCKOTo
MasiTHUKA.
2. OnpexeneHue 4acTOThl U NepuoAa KoaeOaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTU TIepHOJia KOeOaHUii MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH NIEPUOIA KOJCOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJeOaHHM rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TNEpHoJa  KoJjeOaHUid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHust CBOOOHOTO MaJeHHUS.
Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  TOJiIe.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMAarHuTHeIX BOJH. [llkanma siexkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJH JIJIs COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BolHOBBIE CBOMCTBa
CBETA.
Hemoncmpayuu.
1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopnsie pabomel u onvimol.

1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO

tenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsamonmnHenHoe
pactpocTtpanHeHue cBera. 3atmenust Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKano. 3aKOH OTPaXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBeTa. [lonHoe BHYTpeHHee
OTpaXeHHe cBeTa. VICronpb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B inn3e. OnTudeckas cucrema ¢oToarrmapara, MUKpOCKOIa
U Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnwitel Hptorona. CroxeHue
CIIEKTpaJbHBIX LBETOB. /Jucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

IIpenomiienue cBera.

Onrtuveckui CBETOBO/I.

Xox mydeit B coOuparorieit JInH3e.

XoJ Jiyder B paCCEUBAIONIEH JIMH3E.

[Tonyuenne n300pakeHUMN ¢ TOMOIIBIO JIUH3.

[TpuHiun aeictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mognens riasa.

11. Paznoxenue 6e10ro cBera B CIEKT.

12. [lonmyyenue 0enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPA)KEHHsSI CBETOBOTO Jiyda OT yrIJja
MaJICHUS.

2. M3ydeHune xapakTEPUCTHK U300pKCHUS MPEMETA B TUIOCKOM 3EpKaJle.
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3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIICHHUSI CBETOBOIO Jyya OT yria
NaJICHUS HA TPAHUIIE «BO3TYX—CTEKIION.

4. TlonmyueHune N300pakeHHI C MOMOILBbIO COOMPAIOLIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomien
JMH3BIL.

6. OMBITHI MO PA3JIOKEHUIO OEJI0T0 CBETa B CIIEKTP.

7. ONBITBI TIO BOCTIPUSTHIO IIBETAa MPEAMETOB NMPHU WX HAOIIOJECHUHM dYepes
I[BETOBBIC (PUIIBTPHI.



Pa3nen 12. KBanToBLbI€E SIBJIEHHS.

Omnwitel Pe3epdopna u mimanerapHass Mojenb atoma. Mognens aroma bopa.
Hcnyckanue v noryomeHrne ceeta aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTta- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauienus. [lepron nonypacmnaaa aTOMHBIX SIEP.

AnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sanep. CBsi3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Mecrounuku sneprun ConHIa U 3BE3 L.

Snepnas sHepreruka. JleMCTBHA paguOaKTUBHBIX HW3JIIyYEHHU HaA >KUBBIE
OpraHU3MBI.

Hemoncmpauyuu.

1. CHEeKTphl U3IYUYECHUS U MOTJIOIIECHUS.

2. CrHexTpsl pa3IMYHbIX Ta30B.

3. ComekTp BoAOpoOA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIINX U3TYyUYESHUM.

6. Perucrtpanus uzimydeHus: IpUPOIHBIX MUHEPAJIOB U MPOLYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HalOmrogeHue CIIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHS.

2. HccnepoBanue TpPEKOB: U3MEPEHME DHEPIMU YacCTULBI 110 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTUBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOAYIb.

[ToBTOpUTENHEHO-0000MIIAIOIINN MOAYJTH TIPEAHA3HAYCH /I CHUCTEMAaTHU3aIluu
1 00001IEeHUS TTPEAMETHOTO COACPIKAHUSA U OTBITA I€ITEIbHOCTH, PUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a TaKkKe I MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMEHY M0 (pu3uke ajis 00ydyaroluxcs, BhIOPABIIMX ITOT
y4eOHBIN peIMeT.

[Ipy “3ydeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTHUKEHHUE MPEAMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAy4HBIX METOJOB HCCIIEIOBAHUS
SABJICHUN MPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIIE
KQUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AEATEIbHOCTHBIN XapaKTep TaHHOTO pa3/ielia peaanu3yeTcs 3a
CU€T TOTO, UTO OOYYAIOIIMECS BBIMOJIHAIOT 331aHMs], B KOTOPBIX UM MpeJIaraeTcs:



HA OCHOBE TIOJYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHATH
bu3nyecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
MCIIO0JIb30BaTh HAYUYHbIE METO/bI UCCIEOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe 7151 MPOBEPKH TMIOTE3 U MOJTYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOOJee BaXXHBIX JOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHbIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



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:

- BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

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
NS TENbHOCTH;

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;

- chopMUpPOBaHHOCTH HABBIKA PeIICKCHH, MPU3HAHUE CBOETO MpaBa Ha ONTHOKY
U TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

- aKTHMBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHM3alluu, TOoOpoja, Kpas) TEXHOJOTUYECKOH W
COIIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOMINUX B TOM YHCJIE U (PU3NYECKUX 3HAHUM;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcChid, CBI3aHHBIX C (PU3UKOMH;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpHEHTAIMs Ha TPUMEHEHUE (U3NYECKUX 3HAHWM IS pElIeHUs] 3ajayd B
o0JlacTU OKpY’Kalolllel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MpoOJIeM M IMyTed HX

pelleHus;

e 8) amanTanum K M3MEHSIIOUIMMCS YCJOBHUSAM COLMAJBLHOM W NMPHPOIHOM
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBIMOJHEHUH HWCCIEIOBAHUN U
IIPOCKTOB ()U3UYSCKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTHX;

e - TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NeATEIbHOCTD;

e - MOTPEOHOCTH B (hOPMHUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIE€ ()OPMYITHPOBATH
UJIEH, TIOHATUS, TUTIOTE3BI O GU3HUUECKUX OOBEKTaX U SBJICHUSIX;

e - OCO3HaHME Ne(ULIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00s1acTH
busuky;

e - [UTAHWPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PM3MUECKHUX 3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3AMMOCBSI3U IMPUPOJIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3UUECCKUX 3HAHUMH;

e - OIIGHKa CBOUX JCHCTBUU C Y4€TOM BIHUSHHS Ha OKPYXKAIOUIyIO Cpemdy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHMS IPOrpaMMBbI IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusg Yy oOyuyaromerocss OyayT CcQOpMHpPOBaHbI MeTamnpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUIIE T03HAaBATEIbHbIE YHUBEPCAIbHbBIE YUEOHbIE 1eHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpCaJbHble  Yy4eOHbIE  JCHCTBUS,  PETYJISATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe IeiiCTBUSA

ba3oBble Jiornyeckue JaeiicTBUA:
e BBIABIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssB7IEHU);
e YCTAHABJIWBATh CYIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUS,



BBISIBIISITh 3aKOHOMEPHOCTHU Y MMPOTHBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
TAHHBIX U HAOIIOJIEHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYUHHO-CJICJICTBCHHBIC CBSI3M TPH HM3YyYCHUH (U3HYCCKUX
SIBJICHUI 1 TIPOIIECCOB, JICJIaTh BEIBOBI C HCIIOJIb30BAHUEM JISTYKTUBHBIX U
WHIYKTUBHBIX yMO3aKIIOUEHUN, BBIJBUTATh TUIIOTE3BI O B3aWMOCBS3SIX
(hU3UYECKUX BETMYHH;

CaMOCTOATEILHO BBIOMPATh CIIOCO0 pelieHns yaeOHoH Pu3nuecKkoi 3a1a4n
(cpaBHEHHE HECKOJNBKHX BApUAaHTOB pEIICHUs, BBHIOOp Hamboee
MOIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciiegoBare/IbCKHue J1eMCTBHUSA:

HCITOJIB30BaTh BOIIPOCHI KaK HCCIIEN0BATEIbCKUI MHCTPYMEHT ITO3HAHMS;
IPOBOJIUTH 110 CAMOCTOSTENIBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(bu3MYEeCKul HKCIIEPUMEHT, HEOOJbIIOe HccaeAoBaHUEe (U3HUECKOTO
ABJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBATh 0OOOILEHUS U BBIBOJBI 110 pe3ysbTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

MPOTHO3UPOBaTh  BO3MOXXHOE JalibHeWIiee pa3BUTHE  (DPUIUUECKUX
MIPOLIECCOB, a TAK)KE BBIIBUTaTh MPEANOIO0KEHHS 00 UX pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTH Pa3jINYHbIe METOABI, HHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
orOope MHPOPMALMHM WIH JAHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOM
(bHU3UYECKOM 3a7a9H;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BBHIOMpaTh ONTHMAIbHYIO (QOpMYy TpEICTaBICHUS
uHOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IuarpaMmmMamMu, HHOU rpauKoi U 1X KOMOWHAIIUSAMH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

B XO7€ OOCYXJeHHUS y4eOHOro MaTepHuaya, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HA PEIICHHWE 3aJaud W TOAJCpKaAHUE
0J1aro’KeIaTeIbHOCTH OOIIEHNS;

COMOCTAaBIISATh CBOM CYXKICHUS C CYXKIACHHSIMHU JPYTMX YYaCTHUKOB
Jauayora, OOHapy»XKUBaTh Pa3IUdKe M CXOJICTBO MO3UIIHH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3yIbTAaThl BBHIIOIHEHHOTO (PU3NUYECKOTO OIbITA
(3KCIEpUMEHTa, UCCIIEI0BAaHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MH/IUBUIYyaIbHOM
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBI;

MIPUHUMATh LIEJIA COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ J[OCTIKEHHUIO: paclpelessiTh poyH, OOCYXIaTh IpPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBINOJIHSTH CBOIO 4acTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPaBIECHUIO U KOOPJIMHUPYSI CBOU ACHCTBUS C IPYTUMHU YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMII MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PeI‘yJ'lﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIUX
ISl petieHust (PU3N4YECKUX 3HAHUM;

OPUEHTHPOBATbCA B  PA3NIMYHBIX IOAXOJAX [MPUHATUSA  PELICHHM
(MHIMBUYalbHOE, MPUHSATUE PEIIECHUS B IpylNIe, NPUHATHE pEIICHUN
rpynmnoi);

CaMOCTOATEJIBHO COCTABJISTH AITOPUTM PELICHUs (PU3HMUECKON 3aa4H WU
IUTAHAa HMCCIIEOBAHUSA C Y4YETOM HMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIpe/IjIaraéMble BApUAHThI PELLICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTpOJH), 3MOIIHOH3JIBHLIﬁ HHTECJICKT.

JIaBaTh aICKBATHYIO OLEHKY CUTYAaIllMU U IPEAJiarath 1iaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUS) PEe3yJbTaTOB
JeSTEHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBINOJHEHUS
(U3UYECKOT0  HCCIIECIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNHCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HHUKIINX TPYIAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJHU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYTOro YeJIOBEKa B XOJ€ Criopa WK AUCKYCCUHU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTrOro;
MPU3HABAaTh CBOE MPaBO Ha OMMOKY MPU perieHUuu (HU3NIECKUX 3a/1a4 WU
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroro.

HPEAMETHBIE PE3YJIBTATDI



K konity o0yuenus B 7 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKUE  SIBJICHMS,
HaAOJI0/IEHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTe3a, EIUHHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe [IBI)KEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUsA, PaBHOACHCTBYIOLIAs
cuia, nedopmarus (ympyras, IJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBjaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBWXKEHUE, HHEpUUs,
B3aMMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEILNIEHHOW OCBHIO
BpalleHUs, epeava JaBjaeHus: TBEPAbIMU TEIaMHU, )KUJKOCTIMHU U ra3aMu,
aTMoc(epHOe [aBieHHE, IUIaBaHWE TeJ, MPEBpAIlCHUs MEXaHU4YEeCKOU
HHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3HYECKUX SBJICHUWA B
OKpYy’)XalollleM MHpe, B TOM uucie (pU3MUecKue SBJICHUS B MPUPOJE:
IPUMEPHI JIBIDKCHHSI C Pa3jIMYHBIMU CKOPOCTSAMH B JKMBOM M HEKUBOU
NpUpoje, ACUCTBUE CHJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSHHUE
aTMOC(EPHOro IaBJICHUS Ha KMBOM OpraHU3M, IUIABaHHE PbIO, pbluaru B
TeJe YeJIOBeKa, IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 33a]auy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SIBJICHUI;
OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl U (U3NYECKUE SIBJICHMS, UCIIOJIb3YS
(bu3nUecKue BeJIMUMHbI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEJIHsI CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSKECTH, BEC TeJa,
CUJIa TPEHHUSI, 1aBJIeHHE (TBEPIOrO TeJa, )KUJKOCTH, I'a3a), BbITAJIKUBAIOIIAS
CWJia, MeXaHW4Yeckas pabdoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI,
KOG UIIMEHT T0JIE3HOTO JACHCTBUS MEXaHM3MOB, KHHETHYECKass u
NOTEHIIMAJIbHASI JHEPrus), MNpU OMNHCAHUU TPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICIT UCIIOJIb3YEMBIX BETUYHMH, UX 0003HAYEHUS U €UHULIBI
bu3nyecKux BEIWYUH, HAXOAUTH (HOPMYJBI, CBS3BIBAIOLIUE JTAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIIMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs Cu (BAOJb OAHOW MpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbrdyara (6Jo0ka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHU4YECKON



SHEPTrUU, TPHU HTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
M B KOHTEKCT€ CHUTyalluld MNPAKTUKOOPUECHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHWE n3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (U3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7ayd B 1—2 JEHCTBHS, HCHOJB3ys 3aKOHBl H
dbopmyIibl, CBsA3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBUS 3a/1a4d 3alIUChIBATh KPAaTKOE YCJIOBHE, MOJCTABISTh (PU3UUECKUE
BENTMYMHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOJUTHh CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE NJIsl PEIICHUS 3aJ]1ay, OLIEHUBATh PEATUCTUYHOCTD
MOJTY4YeHHOU (PU3NUECKOIN BETUYUHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(U3UYECKUX METOJIOB, B OMTMCAHUU MCCIICAOBAHMS BBIICISATH IPOBEPSIEMOE
MPEANOJI0KEHNE (TUTIOTE3Y ), Pa3IMYaTh U MHTEPIPETUPOBATH MOTYUECHHBIN
pe3ynbTaT, HaXOAUTh OLIMOKA B XOJE OIbITa, JeJaTh BBIBOABI IO €ro
pe3yJibTaram;

MPOBOAUTL OMNBITHl IO HAOMIOJECHUIO (U3WYECKUX SIBJICHUU WU
(buznyecKux CBOUCTB Te: (HOPMYIUPOBATH MPOBEPAEMbIC IPEATIONOKEHUS,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUS, 3aTUCHIBATH X0/
orbITa U GOPMYIUPOBATH BHIBO/IBI,

BBITOJIHATh TPSIMbIE W3MEPEHHSI PACCTOSIHUSI, BPEMEHHM, MAaCChl Tena,
o0béMa, CUIBI W TEeMIEpaTypbl C UCIIOIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3a/TAaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

POBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMUYUHBI OT
JIPYroil ¢ HCHOJB30BaHUEM MPSIMBIX HM3MEPEHHM (3aBUCUMOCTU IyTH
PaBHOMEPHO JABUKYILETOCA TEJIa OT BPEMEHH JBH>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHUSI OT Beca Tela, KauyecTBa OO0pabOTKM TOBEPXHOCTEH Ten |
HE3aBUCHUMOCTH CHWJIbI TPEHUS OT IUIOLIAJAN CONMPUKOCHOBEHHMS TEN, CHIIbI
YOPYTOCTH OT Y/UIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHOU YACTU TEJNA U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
MJIaBaHUs TEJ, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUTAHUPOBAHUU YYEOHOrO HCCIIEIOBAaHUSA, COOMpATh YCTAaHOBKY H
BBHITIOJTHATh U3MEPEHUs, CIeAys MpeI0KeHHOMY IUIaHy, (UKCHPOBAThH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX BEIMYMH B BHJEC



MPEIOKCHHBIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI IO pe3yibTaTaMm
UCCJIeIOBAaHUS;

IIPOBOJUTh KOCBEHHBIC H3MEpPEHUs (U3MYECCKUX BEJIMYWH (TUIOTHOCTH
BEIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBICHHUE
BO3/yXa, BBITAJIKUBAIOUIAsl CHUJa, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUAKOCTh  TeNo, KOAID(HUIMEHT TMOJE3HOTO  JIEUCTBHUSI  MPOCTHIX
MEXaHU3MOB), CIeAysl TPEIJIOKCHHOW WHCTPYKIIMU: TPU BBIMOTHEHUU
U3MEpEHUN CcoOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCISTH
3HAYCHHUE NCKOMOMW BEJIMYUHEI,

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

yKa3blBaTh MPUHIMUIIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIHUECS COCYIbI, OapoMeTp,
phIYar, MOABMKHBIN M HETIOABMKHBIN OJIOK, HAKJIOHHASI TUNTOCKOCTH;
XapaKTepu30BaTh TPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa MX OmucaHus (B TOM 4YHUCIE:
NOJIIUITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIUYECKUA Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBONH HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAWTh  TNpPUMEpPHl  (HAXOAWTh  HWH(OpPMAIMIO O  TPHUMEpax)
NPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU A1 obecriedeHnsi 0€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY KAIOILEH Cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB uH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAHUM © TyTEM CpPaBHECHHSI Pa3IUYHBIX HMCTOYHHUKOB BBIJCISITH
uH(DOpMAIUIO, KOTOpas SIBISICTCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BBITIOJHEHUHN y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYPY HPUUUECKOTO COJEPIKAHMS, CIIPABOYHBIE MATEPHAIIBI, PECYPChI
cetu VHTEpHeT, BIaACTh MNpPUEMaMH KOHCIICKTUPOBAHMS  TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrclie MyOJIUYHO JIeJaTh KpaTKUe COOOIICHHSI O pe3yIbTaTaX MPOSKTOB WIIH
y4eOHBIX WCCIEAOBAHHM, TP 3TOM TPAMOTHO HCIIOJB30BaTh M3yUCHHBIN



MOHATHWHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
IIPE3CHTAlNEN;

IpU BBHITIOJIHEHUW YYEOHBIX MPOEKTOB M MCCIIEJIOBAaHUN pacrpeessTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadaMu,
CJIICIUTh 3a BBIIOJHEHHEM IUIaHA JCHCTBHM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIW  BKJaJ B  JCATEIbHOCTb  TIPYNIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aMMO/ICICTBUE, YUUTHIBAs MHCHUE OKPYKAIOIIHX.

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,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHUE, KANWJUISIPHBIE SBJICHUS, UCIIAPEHHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJieBaHUE), KUIICHUE,
Terionepeaya (TeTIOMPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS DJIEKTPUUYECKOIO
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 SIBICHUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX  SBICHUU B
OKpY’XKalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE W KANWUIIPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIbI B mpupoje, wuzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, YJICKTPUICCKUE
ABJICHUST B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperid moIr0COB, POJIb MATHUTHOTO TIOJIS TSl )KMU3HU Ha 3eMIle,
NOJISIPHOE CHUSHHE, MPU 3TOM [EPEBOJUTHh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (U3UYECKUX
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 TEIJIOBOM



MAIlIHbI, OTHOCUTEIIBbHAS BIIAJKHOCTh BO3/1yXa, JIEKTPUUECKUH 3apsll, CHIIa
TOKa, DJIEKTPUYECKOE HANpPsUKEHHE, CONPOTUBJIEHUE IPOBOJHMKA,
yIeIbHOE COMPOTHUBIICHHUE BEILIECTBA, Pa00Ta U MOLUTHOCTb JIEKTPUUECKOTO
TOKa), NpU ONHCAHUU TPABWIBHO TPAKTOBaTh (PU3HUECKUI CMBICIT
MCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BETUUHH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C
APYTUMHU BEJIUYUHAMH, CTPOUTHh TpadUKH HU3YYEHHBIX 3aBUCUMOCTEH
(bu3nYECKUX BETNYMH;

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, 3aK0H COXpaHEHUs SHEPTUH, IIPU ATOM J1aBaTh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MATEMATHYECKOE BHIPAKEHUE;
OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi IMPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCJIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHNE U3 1—2 JOrH4ecKux
iaroB ¢ omnopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemat pacu€THhle 3a7adyd B 2—3 JCUCTBHUS, HCHOJIB3YsS 3aKOHBI U
dbopMyIibl, cBs3bIBalOLIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajau3a
YCIIOBHS 33Jlayd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIIATH HEIOCTATOK
JaHHBIX JUIsl pEILICHUsA 3a7aud, BbIOMpaThb 3aKOHBI U (POPMYIIBI,
HEeoOXoAuMble JUIsl €€ peuieHus, NPOBOJUTh PACUETHl M CpPAaBHHUBATh
MOJTy4YE€HHOE 3HauUeHUEe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAaHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PEUIUTh MpPU HMOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIIEIOBaHUS, BBIACIATH
MIPOBEPSAEMOE  MPEIIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIE0OBAHUS, €IaTh BBIBOJIBI;

IPOBOAMTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(bu3nyeCKUX CBOWCTB TN (KaNMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT IBETa H3Jydarolied (moriouaromen)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IJIOIAAM €€ IIOBEPXHOCTH, DJJEKTPHU3alMs Tel W B3aUMOJEHCTBUE
JNEKTPUYECKUX 3apsAll0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHATHOTO TIOJII HAa NPOBOJHHMK C TOKOM, CBOMCTBA JJEKTPOMATHHTA,
CBOMCTBa 3JIEKTPOJABHUIATENS IMOCTOSHHOTO TOKa): (OPMYJIUpPOBATH



IpoBepsieMble MPEANONI0KEHHs], COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OIbITa U (POPMYJIMPOBATH BHIBOBI;
BBITIOJIHATH IPSIMbIE U3MEPEHHUSI TEMITEPATYPbl, OTHOCUTEIBHOM BJIaXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSIKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUYECKUX BEJIUYHMH, CPAaBHUBATH PE3YyJbTAThl
M3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEITHOCTH;

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
ApPyroil C HCHONb30BAaHUEM MPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJH TOMNEPEYHOTO
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHUK, OT HANpsDKEHUS Ha  IPOBOJHUKE,
UCCIIEIOBAHUE TOCIEAOBATEIBHOIO M IApaJUIENbHOTO  COECIUHEHMU
MIPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaThb YCTAaHOBKY U
BBINIOJIHATh W3MEPEHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yNbTaThl HOJYYEHHONW 3aBUCUMOCTH B BUJI€ TAOJIHI] U I'Pa(UKOB, 1€IaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHUs (PU3NUYECKUX BEIMYMH (yJesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh H3MEPEHHUs, cCOOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, CIENysl MPEII0KEHHON MHCTPYKLUHH, U
BBIYKCIIATH 3HAUEHUE BEITNYHHBI;

coOJII01aTh MpaBUila TEXHUKU O€30MacHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepHU30BaTh MNPHUHIMIBI  JEHCTBUA HW3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONIOPOM HA MX ONUCAHUSA (B TOM YHCJIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKOW DHEPruu, 3IIEKTPOOCBETUTENIBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPETOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAHMUSI O CBOWMCTBax (PM3MUYECKUX SIBICHUH U HE0OXOauMbIe
¢buznyeckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA WM HM3MEPUTEIIbHbBIE
MPUOOPHI IO CXEMaM M CXEeMaTUYHBIM PUCYHKaM (3KUIKOCTHBII TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHErO CropaHus,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI JJIEKTPUYECKHX LENe C
[OCJIEIOBATENIBHBIM M NapAJIEIIBHBIM COEJUHEHUEM 3JIEMEHTOB, PA3INYAs
yCIJIOBHbIE 0003HAYEHUS HIIEMEHTOB JIEKTPUUYECKUX IIETIEH;

NPUBOAMTH  NpUMEphl  (HAXOAWTh  HH(OpMALMIO O  OPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEJHEBHOU



KU3HU N1 oOecrieueHrs 0e30MacHOCTH Mpu oOpaIrieHnuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOICTBAMU, COXPAHEHUS 30POBhS U COOIOACHUS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOILEH CpeJIe;

OCYILECTBJISITh MOUCK HHpOpMaluu (U3UYECKOTO COAEPXKAHUS B
NHTepHeTe, HAa OCHOBE HMEIONIUXCA 3HAHUW U MYyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBIACISATh HHPOPMAIIUIO, KOTOPAs SIBIISIETCS
MIPOTUBOPEYUBON HIIK MOKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy GpU3NYECKOro CoJiepKaHusl, CIIPaBOYHbIC MaTEPUAIIbI, PECYPCHI
cetu UHrtepHer, BiaaeTh NpUEMAMHM KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpPaTKUE YCTHBIE COOOIICHMS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIep>KaHMsl, B TOM YKCJI€ MyOJIUYHO MPEJACTABIATH PE3YIbTAThl IPOCKTHOM
WJIU UCCJIEI0BATENbCKOM AESTEIbHOCTH, IPU ’TOM TPAMOTHO HCMOJIb30BATh
M3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUIEHUE NIPE3CHTAIUEN;

I[P BBIMOJHEHUH YUYE€OHBIX MPOCKTOB M UCCIEAOBAHUNU (PU3UUECKUX
MPOLIECCOB paclpesiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MMOCTaBJICHHBIMM 3aJla4yaMU, CIEIUThH 3a BHIMIOJIHEHUEM IUIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBAThH COOCTBEHHBIM BKJA] B
NEeSATENbHOCTh IPYNIIbI, BEICTPANBATh KOMMYHHUKAaTUBHOE B3aMMOJIEHCTBHUE,
MIPOSIBIISISI TOTOBHOCTD pa3peiniatb KOHMIUKTHI.

K xoH1y o0yuenus B 9 kiaacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXKEHUS, Hedopmalius
(ynpyrasi, migactaueckasi), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TENO,
IEHTP TSDKECTH TBEPIIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIIEKTPbl UCIYCKAHUS WM TOTJIOIIEHHUs, anb(a, 6eTa- U raMma-u3JIydeHus,
M30TOIIbI, SiFIEPHAsi SHEPIeTHKA;

paznuuath sBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUIXKEHUE, CBOOOJIHOE
najieHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPY)KHOCTH, B3aUMOJICUCTBUE
TE€J, PEAKTUBHOE JBUKEHUE, KOJIEOATENbHOE NIBM)KEHHE (3aTyXarollue U
BBIHYXJICHHBIE KOJE€0aHUs), PE30HAHC, BOJIHOBOE JBUXKEHHUE, OTPaKEHUE



3ByKa, MPSMOJIMHEHMHOE PpaCIpOCTPaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHue Oeoro cBeTa B
CHEKTp H CJIOKCHHE CHCKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
W3ITYYEHHs) TI0 OMMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

pacmo3HaBaTh TMPOSIBICHHE HW3YYEHHBIX (U3HYECKUX  SBICHUU B
OKpy»XKaroleM Mupe (B TOM 4Yucie (PU3WYECKHUe SBJICHHS B MPUPOJIE:
MIPWIMBBI M OTJIMBBI, BIKEHNE T1aHeT COJTHEYHOW CHCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHWU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUe BOJHBI, I[yHaMH, 53XO0, IIBeTa T,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OUOJIOTHYECKOE NEWCTBHE BUAMMOTO,
yabTpaUOJIETOBOTO W PEHTTCHOBCKOTO M3JIy4Y€HUH, €CTECTBEHHBIM
PaaVOaKTUBHBEIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
MPUPOIHBIX MHUHEPAJIOB, JEHUCTBHE PAJAMOAKTHUBHBIX W3IyYCHUNA Ha
OpraHu3M 4eJOBeKa), MPH ATOM IMEPEBOJMUTHh IMPAKTUYECKYIO 3a/layy B
y4eOHY10, BBIACNATh CYUIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (DUIUUYECKUX
SIBIICHUI;

ONKMCHIBATh M3yYCHHBIC CBOMCTBA TeI M (DU3MUCCKHUC SBJICHUS, UCIIOJIB3YSI
¢bu3nYecKkue BENIWYWHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTH Teia TpH
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEpPEMEIICHHE, MyTh, yrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYroCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJTHOTO TAJEHHUs, BEC Tela, HUMITYJIbC TENa, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAIBbHAS JHEPTUs TeJa,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMATbHAS DYHEPTUS CXKATON
NPYXUHBI, KAHETUYECKas DHEPT s, TOJIHASI MEXaHUUECKasi YHEPTUs, TIEPUOJ
M 4YacToTa KoyieOaHUM, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa U BbICOTa TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IMPEIOMJICHUS Cpebl), TPH OIHCAHHUH
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
o00O3HaueHUssT ¥ eIAUHUIBI (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYHMHY C JAPYTUMH BEIUYMHAMM,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepHU30BaTh CBOWCTBA T, (DU3UYCCKUE SBJICHUS M IIPOIECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHWs DHEPTHUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
MOPUHITUI  CYTNEPIO3UIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAaHCHHMSI 3apsI0BOTO U MAaCCOBOTO YHUCEI
MIPHU SIICPHBIX PEaKIUsIX, MPHU ITOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB ¢ OMopol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUMH,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTth pacu€THbIE 3aa4uu (ONHUpAroLIecs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HUECKUE BEIMUNHBL: Ha
OCHOBE aHaJIM3a YCJIOBHS 3a7jau 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJIOCTAIONINE UM U30BITOYHBIE TAHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIbI,
HEOOXOAMMBIE JUIA PpELICHUsA, NPOBOAUTh pacyéTbl W OLEHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHs (PU3NUECKON BETMUHHBI;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU HMOMOIIU
(U3MYECKUX METOJOB, HCIOIb3ysl OMHCAHUE MCCIIEOBAaHUS, BbIACIATDH
MIPOBEPSIEMOE MPEANOJIOKEHNUE, OLICHUBAaTh MPABWIBHOCTh MOPSJIKa
IIPOBEJICHHSI  UCCJEAOBAHMS, JEJIaTb  BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJibTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOJUTh OMBITHl 10 HAOMIOACHHUIO (U3MYECKUX SBJICHUN WU
(¢u3nUecKuX CBOMCTB Tea (M3ydyeHHE BTOpPOro 3akoHa HprloToHa, 3akoHa
COXpaHEHUsl PHEPruu, 3aBUCUMOCTh MepHoja KoyieOaHWW MNpYKMHHOTO
MasTHHKA OT MAacchl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATY Il MaJIbIX KOJIeOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3epKajie W CBOMCTB M300pakeHUs MpeaMera B coOuparouiei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB H3IIy4YEHUSs):
CaMOCTOATENLHO CcOOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
000py/10BaHUs, OMUCKHIBATh XOJ1 OIbITA U €r0 Pe3yJIbTaThl, POPMYINPOBATH
BBIBO/IbI;

MPOBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, Ompenenss
cpeqHee 3HAYCHHE W3MEpSIeMON BeIMYuHbl ((POKyCHOE paccTOsSHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHoOco0a HU3MEpPEHHUs
(M3MepuTeNHHOTO MPUOOopa);

IOPOBOJUTh HCCJIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEJIMYUH C
MCITOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBJKEHMH 0€3 HadyallbHOM CKOpPOCTH, NepHoJa
KoJie0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIjla OTPaKE€HHs CBETa OT yIVIa IAJIEHHsS U yIUIa NPEJOMIICHHs OT yrIia
najieHus): IJIaHUPOBAaTh HCCIEAOBaHUE, CaMOCTOSITENIbHO COOMpPAaTh
YCTAaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH



(bu3NYecKuX BEIWYMH B BUAC TAaONWIl U TPaUKOB, NeJaTh BBIBOJBI IO
pe3yibTaTam HCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHBIC HW3MEpPEHUs (UINYECKUX BEIUYHH (CpemHss
CKOpPOCTh U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JABM)KCHUU, YCKOPEHHE
CBOOOJHOTO TMaJeHusl, >KECTKOCTh MPYXKUHBL, KOIPPUIMEHT TpEeHHUs
CKOJIb)KEHUS, MEXaHU4ecKass paboTa M MOIIHOCTh, YacTOTa U IEpPUOJ
KoJIeO0aHUN MaTeMaTHYecKOro W NPYKMHHOT'O MAasTHHUKOB, ONTHYECKas
CWia coOWparome JMH3bI, PaJUOAKTUBHBIN (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH
U3MEpEHUs], CIeAys MPEeNOKEHHOW WHCTPYKIMH, BBIUYMCIATH 3HAUCHHE
BEJIMUMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHU;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paTOpHbIM
000opyIO0BaHUEM;

pa3inuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QUINUECKUX MOJIENeH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHasi MOJeJIb aToMa, HyKJIOHHAsI MOJIEJNb
aTOMHOTO sI7Ipa;

XapaKkTepu30BaTh MPHUHIMIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHUCIE:
CHHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, KaMmepa BuiabcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3WYECKHX SBJIEHUA U  HEOOXOIUMBbIE  (PU3HUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMNCTB, U3MEPUTEIIbHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOILECCOB MPU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEeMBI IS
MOCTPOCHHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMparoIeil TNH3E;
OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
MPAKTHYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU MpU oOparieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY KAIOIIEH Cpee;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (U3HUECKOTO COJEPKAHHUS B
WHuTepHeTe, caMOCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3allpoc, HaXOAUTh
MyTH ONpeAeNiCHUs] JOCTOBEPHOCTH TMOJYICHHON HH(POpPMAIMN Ha OCHOBE
UMEIONTUXCS 3HAHUN U IONOJTHUTENIBHBIX HCTOYHUKOB;



MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOro COAEpKaHuUs, CIPaBOUHbIE MAaTEPUATIbl, PECYPCHI
cetu UHTepHer, BiaaeTh NpPUEMAMHM  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(GOpMalLlMU W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO IPEACTAaBISTh Pe3yIbTaThl IPOEKTHOM WM UCCIIeI0BATENbCKON
NEATEIBHOCTH, ITIPU O3TOM TIPaMOTHO  HCIOJB30BaThb  U3YYEHHBIU
MOHATUUHBIN anmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE Mpe3eHTauued ¢ Y4YETOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
undposbie
Ne ni/m HaumenoBaHue pa3ieioB M TeM NPOIrPaMMbI Kontpoabubie IlpakTuyeckue (wnbp )
Bcero o0pa3oBaTte/ibHbIE
pecypchl
Pa3nes 1. ®Pusnka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MHPa
1.1 dusuka - Hayka 0 IIPUPOJE bubmmorexa LOK
. Y pup https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 DOU3NYECKUE BEITMUNHBI
https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcTtecTBeHHOHAYUYHBIM METO1 TO3HAHUS

Hroro no paszneny

Pa3znen 2. IlepBoHayanbHble CBeJIeHUS 0 CTPOEHHUHU BellleCTBa

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

2.1 Crtpoenue BeriecTBa

29 JBH>KeHue 1 B3aMMOJICHCTBUE YaCTHIL
' BellleCTBA

2.3 ArperaTHble COCTOSIHUS BEIIECTBA

Hroro no paszneny

Pa3nea 3. /IBu:xeHue u B3auMo/ieiicTBHE TeJl

3.1 MexaHnueckoe IBUKEHUE

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

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

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

bubnuoreka [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

but6mmoreka [{IOK

3.2 n 4
HEPILHA, Macea, tIoTHOCTR https://m.edsoo.ru/7f416194
but6mmoreka [JOK
33 Cuna. B c 14
i L E https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaya naBneHus TBEpAbIMU 3 bubnuotexa [JOK
' TeJIaMHM, KUJKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
but6mmoreka [{JOK
4.2 5
Alapterine uaKoCTH https:/m.edsoo.ru/7£416194
but6mmoreka [JOK
43 AtmocdepHoe naBieHue 6
TMOC(hepHoe AaBTeHH https://m.edsoo.ru/7f416194
44 JleficTBrE KUAKOCTH U ra3a Ha MOrpPyXEHHOE B 7 bubnuoreka [JOK
’ HUX TEJIO0 https://m.edsoo.ru/7f416194
Uroro no pazpeny 21
Pa3neu 5. PaGoTra 1 MOIIHOCTB. JHEpPrus
but6mmoreka [JOK
5.1 PaboTa u MmontHOC 3
Ta M MOTIHOCTR https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBI 5 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
bubnunoreka [JOK
53 M 4
CXQHHACCKad SHEprid https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PabGota ¢ Texcramu no TeMe "MexaHHYEeCKOe ABIDKEHUE",
JlaBneHnue TBEPABIX TEI, KUIAKOCTEHN U ra3oB", "PadoTa. 3

MomnocTb. DHeprus"


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
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8 KUIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TenioBblie IBJICHUSA
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 2 5
CTIOBBIE TPOHECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsi/ibl. 3apsSKEHHbIE TeJla U 7 1 bubnuoreka [IOK
' X B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUUECKUIN TOK 0 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
2.4 6) 4
FICKTPOMATHHTHAT HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pabora ¢ Tekctamu o teme "TerioBsle SBiIeHAS",
"IlocTosiHHBIN AnekTpuyeckuil Tok", "MarautHele 3
siBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Kontpoabubsie IIpakTnyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKO€e NBYIKEHUE U CITOCOOEI €ro 10 1 | bubnnoreka [IOK
’ OIMCaHMS https://m.edsoo.ru/7f41a4a6
b K
1.2 BzaumopeiicTBre Ten 20 1 3 nommotexa 1O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbI COXPaHEHUSI 10 1 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. Mexann4yeckue Kojae0aHusi U BOJTHbI
bu6mmoreka [IOK
2.1 MexaHnYeCKHEe KOJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BOJIHBL. 3BYK 8 1 3
M https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHuTHOE TOJIE U 6 ) bubnnorexa HOK
' DJIEKTPOMArHUTHBIE BOIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUSA


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

bubmnoreka IIOK

4.1 6
3aKoHeI pacpoCTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
4.2 JI o 6
HH3BL I OIITHHECCKHC TIPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
4.3 P S 3
ATOMEHHUC DEJIOTO CBETa B CHCKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nea 5. KBaHnToBbI€ SIBJEHUS
5.1 Hcnyckanue U MOTIOIICHHE CBETa aTOMOM 4 bubmorexa LHOK
' M B https://m.edsoo.ru/7f41a4a6
bu6mnoreka I[IOK
52 CTtpoeHure aTOMHOT'O a 6
TPOCHHC ATOMHOTO AP https://m.edsoo.ru/7f41a4a6
bubnnoreka [IOK
53 S 7
JICPHBIC peakiiui https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Paznen 6. [loBTopuTE 1bHO0-00001IAO NI MOYJIb
Perrenne pacueTHBIX M KaUECTBEHHBIX
3asa4d Mo Temam: "B3aumMoneiictBue ten",
"Tennossie nporeccol","KII/] TemnoBbix
6.1 nsurateneit", "KII/] anektpoyctaHoBok", 9 bubnnorexa [JOK
' "CBeToBbI€E sIBIEHUA", "3aKOHBI COXpaHEHUs https://m.edsoo.ru/7f41a4a6
B Mexanuke", "KoneOanus u BoaHEL",
"CseroBnic sBicHus", "KBanroBas u
sanepHas pusuka"
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102


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

IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacos
Ne Tema ypoka Bee  Komrpom.  Tpakcmn JeKTpoHHBbIE HU(POBHIE
n/n HbIe yecKkHe o0pa3oBaTe/ibHbIE pecypcChl
ro padoThI padoThI

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/d6851966-

®dusuka — Hayka O pUpoe. SIBIeHUs NPUPOIBI 1 c4bf-4374-8a3b-
664814b67e7d?backUrl=%2F03%2F0
7

duznueckue sIBICHUs 1
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/Scdf146c-

@u3nyecKre BEIMYUHBI U UX U3MEPEHUE 1 aa%e-4144-ablb-
a3e425496458?backUrl=%2F03%2F0
7

JIaboparopHast pabota "Omnpenenenre nokazaHuit | !

W3MEPHUTEILHOTO Mpudopa”

MeTtoasl HaydHOTO Mo3HaHUA. Onucanue GU3NIECKIX | bu6mmoreka [JOK

SIBJICHUI C IOMOIIbIO MOJIeNIEH https://m.edsoo.ru/ff09f72a

®u3MKa U ee BIMSIHUE Ha Pa3BUTHE TEXHUKU 1

Crpoenue Bemectsa. ONbITHI, JOKa3bIBAIOUINE JUCKPETHOE | bubnuorexa LIOK

CTPOCHHE BELIECTBA https://m.edsoo.ru/ff09fe0a

JIBU>KEeHUE YacTHI] BELIECTBA 1 bubmmorexa [IOK

Hsett https://m.edsoo.ru/ff0a013e
JlaboparopHas paboTta "OmnpeneneHre pa3sMepoB MaJlbIX | |

TCI


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://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperatHble COCTOSIHHS BEIIECTBA

Oco0eHHOCTH arperatHbiX cocTosiHUI Boabl. KoHTponbHas

bu6mmoreka [JOK

11 pabota «IlepBoHavagbHBIE CBECHUS O CTPOCHUU hitps://m.cdsoo.ru/ff0a0378
BELIECTBA»
12 Mexanuueckoe aBuxeHue. PaBHoMepHoe u bubnuorexa [JOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05¢c6
bu6nuoreka [JOK
13 Cxopoctb. ETMHUIIBI CKOPOCTH https://m.edSO(I)l.ru/fan079c
14 Pacuer nmyTy ¥ BpeMEHU IBUKCHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
HNuepnusa. Macca — mepa nuneptHoctH Tea JlaboparopHas
15 pabota " M3mepenue maccel Tena" JlaboparopHas paboTa bubmmorexa LHOK
"Msmeperue oGbema TEeporo Tena” https://m.edsoo.ru/ff0a0c10
16 ITmotHOCTH BemecTBa. PacyeT maccel 1 00beMa Teja 1Mo bu6moreka [IOK
€ro IUNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 HafiopaTopHaﬂ pabota «OnpeneneHue mIOTHOCTH
TBEPIOTO TEJIa»
bubnuoreka [JOK
18 KontpoabHas pabora o teme "[10THOCTS BemecTa" httDSZ//m.edSOEI'u/fanl23C
19 Cuia Kak XapakTepucThKa B3aumoaecteus ten. Cuna
ynpyrocTu. 3akoH ['yka
20 JlaGoparopHas pabota «VccnenoBanue CUIIbl yIpyrocTu"
21 SBnenue Tarorenus. Cuna TSHKECTH
2 CBs13p MEXly CUIION TSKECTH U Maccoi Tena. Bec Tena. bubnuorexa LIOK
Pemenue 3anay no teme "Cuna tsxxect" https://m.edsoo.ru/ff0al778
3 Cuna TsxecTH Ha Ipyrux Iuianerax. @uznyeckue bubmmoreka [IOK

XapaKTePUCTHUKH TJIAHET

https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

Nsmepenne cui. unamometp JlabopaTopnas padora "

24 I'pagyupoBanue mpyXUHbI U U3MEPEHUE CUIT Bubnworexa [JOK
panynp " Py p https://m.edsoo.ru/ff0al 8cc
JTUHAMOMETPOM
bubnmoreka [JOK
25 Bec Tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al 778
26 CrnosxeHue IBYX CHUJI, HANPaBJIEHHBIX 110 OJTHOW MIPSIMOiA. bubmmoreka [JOK
PaBHOEliCTBYIOIIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no reme "PaBHonelicTByromas cuin'
28 Cuna TpeHus U €€ BUABL. TpeHue B IPUPOJIE U TEXHUKE bubmmorexa TIOK
p P pHp https://m.edsoo.ru/ff0alb9c
JlabopartopHas padota «lccrnenoBanue 3aBUCIMOCTH CHITBI
29 TPEHUS CKOJIBXEHUS OT IJIOIIA A COMPUKOCHOBEHHUS Tell Bubmmorexa [IOK
p . p " ’ https://m.edsoo.ru/ff0alcc8
MPUKUMAIOIIEH CHIIBI, POJIa TOBEPXHOCTHU
30 Pemenue 3agau Ha onpenesnieHre paBHOAEHCTBYIOIIEH
CUJIBI
bu6mmoreka [IOK
31 KontpoinbHas padota no teme «CHItbD»
P p https://m.edsoo.ru/ff0alde0
1 Pemenne 3amaud mo remam: «Bec Tenay, «I'padudeckoe
n3o0paxenue cuim», «Cunb, «PaBHOIEHCTBYIOIIAS CUIDY
13 Hasnenne. CriocoObl yMEHBIIICHUS M YBEITMUCHUS bubnmoreka [JOK
IaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa, bubmuotexa [JOK
TEMIIEPATyphl https://m.edsoo.ru/ff0a2376
35 ITepenaua naBiieHust TBEPABIMU TEJIAMH, )KUIKOCTIMU U bubnuorexa [JOK
razamu. 3akoH [Tackas https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B KUAKOCTH U ras3e, BBI3BAHHOE JICHCTBUEM bubnunoreka [JOK

CHIJIBI TSDKCCTH

https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo reme «/laBneHue B KUIKOCTH U Ta3e. bubmmoreka [JOK
3akoH [Tackans» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo0
OODTATOMIMECH COCY AR https://m.edsoo.ru/ff0a2970
39 I'mppaBnnueckuii npece Bubmmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoO )KMAKOCTHBIA HACOC
N bubmuoreka [JOK
41 Atmocdepa 3e €€ CylecTBoBa
vochep MITH HTIpHHEE YIICCTROBAMI https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 B LA
e¢ BO3AyXa. ATMOC(EpHOC AaBiCHHE https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
43 14| .0 T
3MepeHue armocdepHoro aasienus. Onsit Toppuyennu hitps://m.cdsoo.ru/fl0a2das
44 3aBHUCUMOCThH aTMOC(HEPHOT0 JABJICHUS OT BHICOTHI HAJl bubnmoreka [JOK
YPOBHEM MO https://m.edsoo.ru/ft0a2fc4
45 Bapomerp-aneponn. AtmochepHoe qaBieHne Ha bubnmnoreka [JOK
pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Konrponsnas padora no teme "/laBnenue"
47 JlelicTBuE ®KUJIKOCTH U Ta3a HA MOrPYKEHHOE B HUX TEJIO. bubmmoreka [JOK
ApxumMenoBa cuia https://m.edsoo.ru/ff0a3276
bubmuoreka [JOK
48 P "Cua A "
emeHue 3aa4 o teme "Cuna Apxumena hitps://m.cdsoo.ru/fl0a33fe
bu6mmoreka [IOK
49 I1
FlaBanme et https://m.edsoo.ru/ff0a3514
50 JlabopaTtopHas paboTta «/3ydeHue BHITAIKUBAIOIICH CUITBI, bubnuorexa [JOK
JIEMCTBYIOIEH HA OTPY>KEHHOE B )KUJKOCTh TENO" https://m.edsoo.ru/ff0a3a96
51 JlabopartopHasi paboTa "BbIsicCHEHHE yCIIOBUH TIIaBaHUs

TEJ B KUIAKOCTH"



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

KonTponbhast padota no teme «JlaBiieHue TBEpabIX Tell,

bubmuoreka [IOK

52 JKUJIKOCTEH U Ta30B)» https://m.edsoo.ru/ff0a3654
O606mmenue o Temam: «[lnaBanue cyaos.
53 BosznyxomiaBanuey, «/laBiaeHne TBEPABIX TN, )KUAKOCTEU
1 Ta30B»
bubnuoreka [JOK
>4 Mexamirecias padota https://m.edsoo.ru/ff0a3{82
bubmuoreka [IOK
55 MomaocTts. EAHUIEI MOIITHOCTH hitps:/ /m.edso:fru 02382
56 VYpok-uccnenosanue "Pacu€t MOIHOCTH, pa3BUBaEMOM
IpH noabEME 10 JecTHULE"
57 [Ipocteie Mexanu3Mmsbl. Peruar. PaBHOBecHe cUil Ha ppryare
58 Poruaru B Texnuke, ObITY U nipupoje. Jlaboparopnas bubnmoreka [JOK
pabota «BpIsicCHEHHE YCIOBHI paBHOBECHS pPhlUara» https://m.edsoo.ru/ff0a478e
59 Pemenue 3agad no reme «Y CIIOBUSI paBHOBECHS pblyara bubmmorexa [IOK
https://m.edsoo.ru/ff0a48a6
KoaddummenT moneznoro neiicTBusi MexaHU3Ma.
60 JlabopaTtopHas pabota «Onpenenenue KI1/1 HaknonHoM
IUIOCKOCTH
61 Pemenue 3amau mo teme "Pabota, mommuOoCTh, KITJT" buGmotera [JOK
https://m.edsoo.ru/ff0ad4c48
6 Mexanundeckas sHeprusi. Kunetndeckas v moTeHIuaIbHas bu6mmoreka [JOK
DHEPTUA https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUUECKON SHEPTUH buommorexa LIOK
https://m.edsoo.ru/ff0a4360
64 Pemienue 3anau no teme "3akoH coxpaHeHUs

MexaHu4yecKoil saneprun"



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

65

66

67

68

KonTponbhas padota no teme «Pabota 1 MOUTHOCTb.
DHeprus»

PabGora ¢ Texkctamu o teme "Mexaunueckoe naBmkeHue"

Pabota c Tekctamu o Teme "JlaBneHue TBEPABIX TEII,
JKHIKOCTEHN U Ta30B"

Pa0ota ¢ Tekcrtamu no teme "PaGora. MoIHOCTS.
Ouneprus"

OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

11

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0adffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

TemaTuyeckoe NJIAHUPOBAHUE

8 KIIACC
JeKTpOHHBbIE HU(POoBbHIE
Konn4yectBo yacos o0pa3oBaTe/bHbIC
Ne ecypcebl
/ Tema ypoka peeyp
n/n
IIpakTHuec
KonTposabHble
Bceero KHe
padoThI
padoThl
OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KUHETHIECKON TEOPUHU U bubnmoreka [JOK

HX ONBITHBIC TOATBCPIKIACHUA
Macca u pa3mep aTOMOB U MOJIEKYJ

Mogenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSHUN
BEIllECTBa

OObsicHEeHnE CBOMCTB TBEPAOIO, )KUJIKOTO ¥ ra3000pa3HOro
COCTOSTHUI BEIIECTBA HA OCHOBE IMOJI0KEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUHU

Kpucraniuueckue u amop¢Hsie Tena

CMmauuBaHue 1 KallWJUIAPHOCTD. HOBCpXHOCTHOC HaTsKECHUC

https://m.edsoo.ru/ff0a5256

bubnuoreka [JOK
https://m.edsoo.ru/ff0a540e

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5800
bubmuoreka [JOK
https://m.edsoo.ru/ff0a5530

TenmoBoe paCcIIupPCHUC U CIKATHUC

Temmneparypa. CBsi3b TEMIIEpAaTYpbl CO CKOPOCTHIO TETJIOBOTO
JIBYDKEHUST YaCTHUI]

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5a26

Buytpennss sHeprus. CriocoObl N3MEHEHHS BHYTPEHHEH
JHEPruu

bubmnorexa [JOK
https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

but6mmoreka [IOK

10 Bungi renionepenaun https://m.edsoo.ru/ff0a6412
11 Ypok-nnoBropenue temsl "BHyTpenHss sneprus" Bubnmorexa LIOK
https://m.edsoo.ru/ff0a65¢c0
12 KonunuectBo TemnoTel. Y aeabpHas TEIIOEMKOCTD bubmmorexa IIOK
https://m.edsoo.ru/ff0a6976
13 VpaBHeHue TemnoBoro 6ananca. TermnooOMeH U TemnoBoe bubnnoreka LIOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaboparopHas paboTa "M3MepeHue Koan4ecTBa TEIIOThH U bubnmoreka [JOK
YAEJIbHOW TEMI0EMKOCTH BenecTa" https://m.edsoo.ru/ff0a6a98
15 Pacuer konmvecTBa TEIOTHI, HEOOXOAMMOTO JIJIsI HarpeBaHUs
TeJa U BBIIEISEMOro UM IIPU OXJIaXKICHUU
bu6mmoreka [IOK
16 Kontponsnas padora no Teme "TerioBsie siBieHUs" hitps-//m.c dsocL).Iru /E0a6bb0
17 OHeprus TOIIuBa. Y ieJbHasl TEMI0Ta CTOPaHUs bubmmorexa HOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHne n OTBEpIEBaHUE KPUCTAIUIMYECKUX TEN. Y I€IbHas Bbu6mmoreka [IOK
TEIUIOTA IIJIABJICHUSA https://m.edsoo.ru/ff0a71d2
19 Pemenne 3amau nmo treme "V aenpHas TEIOTa IUIABICHUAS" bubnnorexa LIOK
https://m.edsoo.ru/ff0a72fe
bubmmorexa [JOK
20 [TapooOpazoBanue u koHaeHcanus. Vcmapenue https://m.edsocl)l.ru/fan740c
Kunenwue. Y nenpHas Teriora mapooOpa3oBaHus U
21 KOHJICHCAIIMU. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT bubmorexa [OK
ATMOC(EPHOTO ZIaBIeHHs https://m.edsoo.ru/ff0a786¢
) BraxHocTs Bo3ayxa. JlaboparopHas pabota "M3mepenue bubnmnorexa [JOK
OTHOCUTEILHOMN BIaXXHOCTH BO3/1yXxa" https://m.edsoo.ru/ff0a7628
23 Pewienue 3a1au Ha onpeeneHue BIaXXKHOCTU BO3/AyXa


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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[IpuHuume! paboThl TEIJIOBBIX ABUTaTeNei. [lapoBas TypOuHa.

24
JIBuraTenb BHyTPEHHETO CTOPAHMS
)5 KII/I TermoBoro npuratesns. TenaoBble ABUTATEIN U 3allUTa bubmmoreka [JOK
OKpYXKaroIIe cpeabl https://m.edsoo.ru/ff0a7c7c
%6 3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUU B TEIUIOBBIX
npoleccax
7 [ToaroroBka k KOHTpOJBHOM padoTe 1o Teme "TennoBbie bubmuoreka [JOK
saBieHud. I3MeHeHune arperaTHbIX COCTOSHUH BellecTBa" https://m.edsoo.ru/ff0a8312
)3 KontponsHas padora o Teme "M3MeHeHNe arperaTHbIX bubmumoreka [IOK
COCTOsIHMI BelecTBa" https://m.edsoo.ru/ff0a86ae
29 Onexrpuszaunus Tei. J[Ba poaa 3JIEKTpUUECKUX 3apsI0B
30 Pemenue 3agau no teme "Dnexkrpuzanus Tea"
31 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona bubmmorexa LHOK
' https://m.edsoo.ru/ff0a87e4
0 Onexrpuueckoe nojie. HanmpsykeHHOCTh 3JEKTPUUYECKOTO TOJIS. bubmunoreka [IOK
[IpuHIHI cynepno3unuu JIEKTPUIECKUX M0 https://m.edsoo.ru/ff0a8a0a
1 Hocurenu snexTpudeckux 3apsaaoB. DJI€MEHTapHBIN 3aps.
Ctpoenue aToma
34 [IpoBOAHMKYN M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS bu6muoreka [IOK
3JIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha IpUMEHEHHUE CBOICTB 3JIEKTPUUECKUX bubnuoreka [IOK
3apsI0B https://m.edsoo.ru/ff0a90cc
16 DNEKTPUUECKUN TOK, YCIIOBHUS €r0 CYLIECTBOBAHMSI. bubnmnorexa [JOK
HCTOYHHKY 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlelicTBUS 3IIEKTPUYECKOTIO TOKA Bubnmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-nioBTOpeHnEe TeMBI "DIeKTpHu3aIus Ten"



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

but6mmoreka [IOK

39 DIEKTPUYECKUM TOK B METAJLJIAX, )KUJKOCTAX U ra3ax
P KU https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYeCcKas 1enb U €€ COCTABHBIE YaCTH

41 Cuna toka. JlabopaTopHas padora "CO0OpKa JIEKTPUIECKON bubnmnorexa [JOK
uenu. Mi3mMepeHue Cuiibl TOKa U HanpsHKeHus " https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. Bonbtmerp. JlabopartopHast

4 pabota "HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA B bu6muoreka [IOK
MIPOBOJHUKE OT HANPSKEHUS Ha €ro KoHIax. M3mepenue https://m.edsoo.ru/ff0a9%¢14
HanpsokeHus"

43 ConpoTuBiieHUE TPOBOJHUKA. Y ICIHHOE COMPOTUBIICHUE bu6muoteka [JOK
BEIlleCTBa https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH Eu 10K

noIMoTEeKA

44 CONPOTHUBJIEHHUSI IPOBOJIA OT €r0 pa3MepPOB U BEUIECTBA, U3

" https://m.edsoo.ru/ff0aa738
KOTOPOT'O OH U3rOTOBJIEH

45 3aBUCHUMOCTH CHJIBI TOKA OT HampsbKeHusl. 3akoH OMa Jist bubnmnorexa [[OK
y4acTKa Lenn https://m.edsoo.ru/ff0aa44a

46 JlaGopartopHas pabota "HccnenoBanue BoJbTaMIIEPHOI bu6nuoreka LIOK
XapaKTEPUCTHUKH JIAMITbl HAaKaJIMBaHUsA" https://m.edsoo.ru/ff0aa04e

47 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHHS
MIPOBOJIHUKOB

43 JlaboparopHas padoTta "M3ydeHune nociaea0BaTeIbHOIO bubnmnorexa [[OK
COCTMHEHHMS TIPOBOJHUKOB" https://m.edsoo.ru/ff0aaas58

49 JlaGopatopHas pabota "M3yueHne napamienbHOro bubmuoreka [IOK
COCIMHEHHUS TIPOBOJHUKOB" https://m.edsoo.ru/ff0aadle

but6mmoreka [IOK

50 KonTponbnas pabota no teme "CoeanHeHHEe TPOBOHUKOB"

p p p https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH JIKoyis- bubmuoreka [IOK

Jlenna

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0a9838
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JlaGopaTtopHas pabota "M3mepenne paboThl U MOIIHOCTH

. bubnuorexa [JOK
52 ANEKTPUYECKOro ToKa. M3ydeHune TemnoBoro 1eHCTBUS TOKA U
" https://m.edsoo.ru/ff0ab3e0
HaxoxaeHue KIIJI anexkrpuueckoro HarpeBartesst
53 DIIEKTPUUYECKHE LIETIH U MOTPEOUTEIN IICKTPUIECKON SHEPT U bubnmoreka [JOK
B ObiTy. KOpoTKoe 3ambIkanue https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "DICKTPUICCKUE
54 3apsiabl. 3apshKEHHBIE Tella U UX B3aUMOJEHCTBUS bubmmorexa ITOK
P ' pv o " ' https://m.edsoo.ru/ff0abd2¢
[TocTosTHHBIN 2NIEKTPUYECKUIN TOK
bubnunoreka [JOK
55 KourpoabHas padorta mo teMe "DaeKTpuuecKhii TOK"
p p p https://m.edsoo.ru/ff0abea8
56 ITocTostHHBIC MAarHUTHI, UX B3aMMOJCHCTBHUE
bu6mmorexa [IOK
57 JlaGopartopHas pabora "M3yuyeHne MarHUTHLIX SIBICHUNA"
paTop p y https://m.edsoo.ru/ff0ac3d0
53 MaruautHOe nojie. MarHuTHOE 10JIe 3eMITH B €T0 3HAYCHUE bu6mmorexa [IOK
U1 )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIe JIEKTPUIECKOT0 TOKA bubnmnoreka [JOK
MarauTHo€ noJie KaTyIIKA ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHue IeKTpOMarHuToB B TeXHUKE. JlabopaTopHast
60 pabora "HalOroieHne u u3ydeHue sIBIICHUS bubnuorexa [JOK
3JIEKTPOMArHUTHON MHAYKIMH. [IpuHImMn neictBus https://m.edsoo.ru/ff0ac74a
Tparchopmaropa”
DNEeKTpOABUTATEIb MOCTOSTHHOTO TOKa. Mcnonb3oBanue
61 JJIEKTPOABUTrATENIEH B TEXHUUECKUX YCTPOUCTBAX U HA bubnnorexa [IOK
p yerp https://m.edsoo.ru/ff0ac86¢
TpaHCIOpTE.
6 OnbiThl Dapajes. 3aKOH JIEKTPOMArHUTHON UHIYKIIVH.

[IpaBuno Jlenna


https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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Onektporerepatop. CrocoOsl MOTyUEHUS dIECKTPUICCKON

63 SHEPTHH. DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHHKAX 1
SHEPTHH
64 O6o06menne o Teme "DIeKTPUIECKHe U MarHUTHBIC SBJICHUS" 1
65 KontponbHas pabora o teme "DieKTpUYECKUE U MarHUTHbIE | bubanorexa [JOK
SIBIICHUSA" https://m.edsoo.ru/ff0acb14
66 PaGora ¢ Texctamu o Teme "TemnoBkie ABIeHUS" 1 bubmorera [OK
https://m.edsoo.ru/ff0accSe
67 Pabora ¢ Tekcramu 1o TeMe "I10CTOSHHBIN 3JEKTPHUYECKUI | bubnnoreka [IOK
TOK" https://m.edsoo.ru/ff0acdc6
68 PaGora ¢ Tekctamu o Teme "MarauTHbBIC SBICHUS" 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 11


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

IHOYPOYHOE IINIAHUPOBAHHUE

9 KIIACC
DJIeKTPOHHbIE
uugposeie
KosmuecTBo yacos o0pa3oBaTe/bHbIE
Ne i/m Tema ypoka
pecypcsbl
Bcero  Konrtpoabhbie IIpakTnueckue
padoTsbI padoTsbI
Mexanudeckoe ABHKeHUE. MaTepuanbHas TOUKa 1
Cucrema orcuera. OTHOCUTEIIBHOCTh MEXaHUYECKOIO | bub6nmorexa [IOK
JBMKCHUS https://m.edsoo.ru/ff0ad474
. bubmuoreka [JOK
PaBHOMEpHOE IPSIMOIIMHEMHOE JBUKEHNE 1
https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsmonuHeiinoe apmxkenue. Cpennss u 1
MI'HOBEHHAsi CKOPOCTh
[IpsamonnHeitHOE PaBHOYCKOPEHHOE JIBUKEHHUE. | bubnnorexa HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
Jlaboparopnas pabota "Hccnenoanue | 1 bubmmorexa [JOK
PaBHOYCKOPEHHOTO JIBIDKCHHS 0€3 Ha4aJlbHOM CKOpocTH" https://m.edsoo.ru/ff0adb18
CBoboanoe nagenue ten. OnbiTel ['anunes Jlabopatopras
pabora "VccnenoBanue 3aBUCHMOCTHA CKOPOCTH TeJla OT 1 1
MPONEHHOIO MYTH MPHU PAaBHOYCKOPEHHOM JIBH>KEHUU"
PaBHOMEpHOE BUKEHUE 1O OKpykHOCTH. [lepuon n
gacTtoTa oOparnieHus. JInHeHas U yriioBast CKOPOCTH 1 bubmmorexa [IOK
' Y p ' https://m.edsoo.ru/ff0ae176
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE
KoHnTtpoinbHas pabota nmo Teme "MexaHnueckoe | 1

nBIOKeHHe"


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

[Tepsrrit 3akon Hetotona. Bexktop cuitbl JlabopatopHas

bu6mmoreka [{OK

10 pabota "Cnoxenue cun" https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. PaBHOelCTBYOIIAs cHUila
11 Jlaboparopuas pabota "IIpuMeHeHrE BTOPOTO 3aKOHA bubmmorexa [TOK
HeroToHa 17151 HaXOKIE€HHs PaBHOAEHCTBYOIEN" bps:m.cdsoo.ru-ffllaci2a
12 CKopocTh NPSIMOJIHHEHHOTO PaBHOYCKOPEHHOTO
neuxenus. ['paduk ckopoctu
. bubmuoreka [{OK

13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.edsocL).Iru/fane982

14 Pemenne 3amau Ha npuMeHeHue 3akoHOB HproToHa bubmmorexa LIOK
https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK

15 Cuna ynpyroctH. 3akow I'yka https://m.edsogru/faneca2

16 Pemenue 3ana4 no reme «Cuina ynpyroctu»

17 Pemenue 3a1a4 Ha npuMeHeHne 3akoHoB HproToHa" bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
bubmuoreka [[OK

18 Cuna Tpenis https://m.edso:)_.[ru/fanﬁ 38

19 Pemenune 3amau mo reme «Cuiia TpeHUS bubnnorexa [IOK
https://m.edsoo.ru/ff0afa26

20 JlaGopatopHas pabota "MccnenoBanue CUIIbI TPEHUS bu6nuorexa [IOK

CKOJIb)KCHHS" https://m.edsoo.ru/ff0af8be

)1 Pemenue 3amau no reme "3akonsl HetoTona. Cuna bu6mmoreka [{OK

ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e

” Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnnorexa [JOK

YckopeHue cBOOOTHOTO TaeHUs https://m.edsoo.ru/ff0af044

23 Pemenue 3amayu mo teme "3aKoH BCEMUPHOTO TATOTEHUSA"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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24 Pemenwe 3agau o Teme "Cuiia TSHKECTH B 3aKOH bubnnoreka [HOK
BCEMHUPHOTI'O TATOTCHUS" https://m.edsoo.ru/ff0af5f8
’5 IlepBas xocmuueckas ckopocts. HeBecoMocTs u bubnuorexa [IOK
[eperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHONH TOUKU. AOCOITIOTHO TBEPIOE
26 Teno. PaBHOBecHe TBEPAOTO Tea ¢ 3aKPEIIEHHON OChIO bubmmorexa [IOK
https://m.edsoo.ru/ff0afe36
BpallICHUs
27 MowmeHnT cuibl. LleHTp TshkecTn
)3 Pemenue 3amau mo reme "MomeHT cuiibl. LleHTp bubmuoreka [[OK
TsDKecTH" https://m.edsoo.ru/ff0b02b4
79 [TonaroroBka Kk KOHTPOJILHOU paboTe MO TeMe bu6mmorekxa [JOK
"Mexannyeckoe ABuxeHue. Bzaumoneiicteue Ten" https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme "Mexanndeckoe bubnnorexa [JOK
nBmwxenue. Bzaumonerictsue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. UMnynabsc cuiibl. 3aKOH COXpaHEHUS bu6nuoreka [IOK
HMMITyJIbCa. YIIPYTrOo€ U HEYIPYTroe B3aUMOAECHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amau mo teme "3aKkoH COXpaHEHUS! UMITYJIbca" bubmmorexa [TOK
https://m.edsoo.ru/ff0b096¢
33 Pemenue 3amay no teme "3akoH cCOXpaHEHUsS! UMITyJIbca"
bu6nmorekxa [JOK
34 Mexanndeckasi paboTa U MOITHOCTh hitps-//m.edsoo.ru/fl0b0as4
35 PaboTa cuItbl TSHKECTH, CUIIBI YIIPYTOCTH U CUIIBI TPEHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0b0db8
16 Pemenwue 3anay no Teme "Mexanuueckas pabora u
MOIIHOCTE"
37 Cesi3b aHepruu 1 padoTsl. [loTeHIManbHas YHePrHs
18 Kunernueckas sneprus. Teopema 0 KUHETUYECKON bubnuoreka [IOK

SHEPrUuu

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0af5f8
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39

3aKkoH COXPAaHCHUS DHCPIru B MEXaHUKE

40 KonTponbHas pabota no Teme "3aKoHbI COXpaHEHUS" bubmmorexa LIOK
https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOe IBMIKEHNE U €T0 XapaKTEPUCTHKU bubmorexa HOK
https://m.edsoo.ru/ff0b1858
4 3aryxaromue konebanus. BeiHyX/1eHHbIE KOTeOaHusl. bubnnorexa [IOK
Pe3onanc https://m.edsoo.ru/ff0b200
43 MareMaTuyeckuii ¥ Npy>KUHHBIA MasITHUKU
44 JlabopaTtopHnast pabota "M3yueHnne koiaeOaHUl HUTIHOTO bubnuorexa [JOK
MasTHUKA. MI3Mepenue yckopeHus cBOOOIHOTO nmaieHus " https://m.edsoo.ru/ff0b197a
45 [IpeBpatieHre YHEPTUN IPU MEXAHUYECKUX KOJeOaHUIX
46 Jlaboparopnas pabota «3yuenue konedaHuit bubnnorexa [JOK
IIPYKUHHOI'O MasiTHUKA" https://m.edsoo.ru/ff0blaec
47 Pemenue 3amau mo teme "MaTeMaTHUEeCKUN U Bbubmmorexa [JOK
NpYKUHHBIA MAsITHUK" https://m.edsoo.ru/ff0b197a
43 Mexanndeckue BOJIHBL. CBOKWCTBA MEXaHUUYECKHUX BOJIH. bubmuorexa [JOK
[TponosibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-nioBTopeHue TeMbl "Mexanndeckue kojaeoaHus"
50 3ByK. PacripocTpaneHne n oTpakeHHe 3ByKa
51 Pemenue 3amau no reme "PacnpocTtpanenue 3Byka"
17.01.2052 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHAN
pe30HaHC
bubnnorexa [JOK
>3 YIITPasByK H HHQPA3BYK B NPHPOAC https://m.edsoclfru/ffObBca
54 KonTponbhas pabota no teme "MexaHuueckue bu6nuoreka [IOK

KoJiebaHus v BOIHBI"

https://m.edsoo.ru/ff0b2510



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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O60061eHue 10 TeMe "3aKOHBI COXPaHEHUS.

> Mexannyeckue Koyie6aHus 1 BOJTHbBI"
56 DNEeKTPOMarHuTHOE 1oJjie. DIEKTPOMAarHUTHBIE BOJHBI bubmmorexa LIOK
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
g [IIkana snekTpoMarHUTHBIX BOJIH. Mcnob30BaHue bubnnorexa [JOK
. 3JIEKTPOMATHUTHBIX BOJIH JUJIL COTOBOM CBSI3U https://m.edsoo.ru/ff0b2fe6
59 Pemenue 3anad no teme "CBONCTBA 3IEKTPOMArHUTHBIX Bbu6mmorexa [JOK
BOJIH" https://m.edsoo.ru/ff0b2c6e
60 Pemenue 3aau Ha onpeeneHne 4acTOThl U JITTUHBI
AJIEKTPOMArHUTHOW BOJIHBI
61 DnekTpomMarHuTHas npupoza cera. CKOpoCTh CBETa. bubnnorexa [JOK
BoustHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
2 Hcrounnku ceera. [IpsMonnHeitHoe pacipocTpaHeHne bubmmorexa [JOK
ceeta. 3arMenusa ConHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxxeHus cBeTa. 3epkana. Pemenne 3a1ad Ha bubmmorexa [JOK
IIPUMEHEHUE 3aKOHA OTPAKECHUS CBETA https://m.edsoo.ru/ff0b38c4
64 IIpenomiieHne cBeTa. 3aKOH MPEIOMIIEHHUS CBETA bubmmorexa LIOK
https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpeHHEE OTpakeHue cBerta. Mcnonbp3oBanue
65 MMOJIHOT'O BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX bubmmorexa [IOK
https://m.edsoo.ru/ff0b3c5¢c
CBETOBOJAX
66 JlaGopatopHas pabota "HccnenoBanue 3epKagbHOTO
oTpaxxeHus ceera”
67 JlabopaTtopHnas pabota "HcciaenoBanue mperoMICHHS
ceera"
68 JIunzel. OnTudeckas cusia JIMH3BI bubmmorexa [IOK

https://m.edsoo.ru/ff0b3f2c¢
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bu6mmoreka [JOK

69 [TocTpoeHue n300paXkeHUi B JIMH3AX hitps:/m.edsoo.ru/fl0b4dda
70 JlaGopaTtopHnas pabota "M3mepeHne onTUIeCKON CHIIBI bubnnorexa HOK
nuH3bL. M3ydeHne cBOHCTB cobuparomieil TuH3b!I" https://m.edsoo.ru/ff0b4206
bubnnorexa HOK
71 Pemenue 3amau no teme "lIpenomnenue ceera. JInnznr" hitps://m.c dsogru /0c0aTe
72 ['ma3 kak ontuyeckas cucrteMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Kontponbnas padora nmo teme "OnTuka"
74 Paznoxenue 6enoro ceera B ciekTp. OnbiThl HploTOHA. bubnnorexa [JOK
CrnoxxeHue CreKTpaJIbHBIX I[BETOB. Jlucnepcus cBeTa https://m.edsoo.ru/ff0c0f4c
75 JlaGopatopHnas pabora "HaOmroneHue sBieHUs JUCTIEPCUN bu6nuoreka [IOK
ceera" https://m.edsoo.ru/ff0cOe2a
76 Pemenue 3aga4 no treme "BoiHoBEBIE CBOIiCTBA CBETA:
nucnepcus, MHTepdepeHus u gudpaxus’"
bubnnorexa [JOK
77 OmneiTel Pe3epdopaa u rmianerapHas MOAENb aToMa https:/ /m.edsofm 01228
78 [Toctrynatel bopa. Moaens atoma bopa
79 Hcnyckanue u noriouieHue ceera arToMmoM. KBaHThI. bubnuoreka [IOK
JInnenyaTele CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 Pemenue 3amau no reme "Crnextpst” E:fsj?;;f;{;gg/ffoclsso
81 PangnoakTUBHOCTE U €€ BUJIBI bubnnorexa [IOK
https://m.edsoo.ru/ff0c1672
bubnnorexa [JOK
82 Crtpoenue atoMHoOrO sypa. HykinoHnHas Moens hitps:/ /m.edso:)_.[m F0c] 8ac
83 PannoaktuBHbIe ipeBpanieHus. M3otomsl bubnnorexa [IOK

https://m.edsoo.ru/ff0clal4
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Pemenne 3amay o teme: "PannoakTUBHEIE

bu6mmoreka [{OK

84
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacnana
26 PannoakTuBHBIE U3NTyYEHUS B IPUPOJIC, MEAUIIUHE, bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0c2126
87 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsA0BOT0 U bubmmorexa [IOK
MacCOBOI'0 YHCEI https://m.edsoo.ru/ff0c1c58
88 OHeprus CBA3M aTOMHBIX sep. CBsA3b MacChl U SHEPTUH bubmmorexa [IOK
P P p https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no reme "Snepusie peakuun"
90 Peakuuu cunTesa u nenenus saep. IcTouHUKH SHEpTUH bubmuorexa [JOK
ComHna u 3BE31 https://m.edsoo.ru/ff0c1e88
01 SAnepHas sHepreTuka. JlecTBUS paIMOaKTUBHBIX
M3ITyYEHUN Ha KUBbIE OPraHU3MBbI
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnnorexa [JOK
92 DNEKTPOMarHUTHOE MoJi€. DIEKTPOMAarHUTHBIE BOJIHBI.
" https://m.edsoo.ru/ff0c223e
KBanTOBBIC SIBICHUS
93 KoHnTtponbHas pabota 1mo teme "I1eKTpOMarHuTHOE ToJIe.
DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIC siBeHUS"
94 [ToBTOpenue, o6ob6meHue. Pemenue 3aaa4 no teme bubnuorexa [JOK
"B3anmonencTBue Tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenme, 0600meHue. Pemenue pacyeTHBIX U Bbu6morexa [JOK
Ka4yeCTBEHHBIX 3a7a4 Mo Teme "TeroBsie mpoiecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, o6o0mmeHue. Penenue pacueTHbIX U
| bu6nmorexa [JOK
96 KauecTBeHHbIX 3a7a4 no teMe "KII/] TennoBbix
“n https://m.edsoo.ru/ff0c2a22
JIBUTATENEH
97 [ToBTOpenue, 06061mIeHue. Pemenue pacyeTHbIX U bubmmorexa [JOK

KauecTBeHHbIX 3a11a4 1o teMe "KII/] anexTpoycraHoBOK"

https://m.edsoo.ru/ff0c2b30
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08 [ToBTOpenue, o6ob1eHue. Pemenue 3aaa4 no teme | bubnnorexa [JOK
"CBeroBbl€e siBIEHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0mmenue. Pabora ¢ TekcTamMu Mo Teme bubnuorexa [IOK
99 . ) !
3aKOHBI COXPAHEHHS B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 IToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamMu Mo Teme | bu6mmoreka [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 006o6menue. Pabora ¢ Tekctamu 1o Teme | bubnnorexa [JOK
"CBeroBbl€ siBIEHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu Mo Teme !
"KBanToBas u sinepHas ¢pusuka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 11
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IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
IpoBepPsAEeMOro
pe3yJbTarta

1.1

1.2

1.3

1.4

1.5

1.6

HpOBepﬂeMue NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
OﬁpaSOBaTeJIbHOﬁ nporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/IH

HUCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

pa3inyaThb ABJICHUS 110 OIMMMCAHHUIO UX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBJICHHUE

pacrno3HaBaTh MpPOSBIEHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KalolleM MUpE, B TOM yHcie (U3NYeCKUe SBJICHUS B IPUPOJE,
IIPU 3TOM MEPEBOANUTD MTPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIIEIATh

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINICCKUX SIBICHUN

ONHKCHIBATh M3YYEHHbIE CBOWMCTBA Tel W (PU3MUECKUE SBICHMS,
UCTIONB3Ysl (DU3WYECKHE BEIMYMHBI, NpPU OIHCAHUH TPABHILHO
TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJIB3YEMBIX BEJIWYMH, HX
0o003HaYeHUss ¥ eIWHUIBI (U3NYECKHX BEJIMYUH, HAXOIUTh
(bopMysbl, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO BEIHYUHY C
JIPYTMMH BETUYMHAMHU, CTPOUTD I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘{eCKI/IX BCINYNH

XapaKTepu30BaTh CBOWCTBA Tell, (PU3UUECKHUE SBICHUS U MPOLIECCHI,
UCIIOJIb3ysl M3YUYEHHbIE 3aKOHBI, MPU HSTOM JaBaTh CIIOBECHYIO
GbopMyJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYecKOe

BBIPA)KCHHE

OOBSICHATH (PH3UUECKUE SBJICHHS, TIPOLIECCHl U CBOWCTBA TEJI, B TOM
4ycile€ W B KOHTEKCTE CHUTyallM IPAKTUKO-OPUEHTUPOBAHHOIO
XapaKTepa: BBIABIATH I[PUYUHHO-CICICTBEHHBIC CBSI3H, CTPOHUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopoi Ha 1 — 2
M3yYCHHBIX CBOWCTBA (PM3MUECKUX SIBICHUH, (PU3MUYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU



1.7

1.8

pemarh pacy€THbIe 3a1aun B | — 2 neHCTBUS, UCIIONIB3YS 3aKOHBI U
dbopMyIbl, CBsI3bIBAIONINE (DU3MYECKHE BEIWYHHBI: Ha OCHOBE
aHaJaM3a yCJIOBMS  33/ladyd  3alMChIBaTh  KpaTKOe  yCIIOBHE,
MOJICTABIATh (PU3NYECKUE BEIMYUHBI B (OPMYIBI W TPOBOJUTH
pacuéTel, HAXOJWUTh CIPABOYHbIE JaHHbIE, HEOOXOIUMBbIE MJIs
pelieHusl  3ajJady, OLEHUMBATh  PEATUCTUYHOCTH  IOJYYEHHOU

(U3UYECKON BETHYUHBI

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOYKHO PEUIMTh MPU MOMOILIU
(GU3NYECKUX METOJOB, B OIMCAHUU WCCJICIOBAHUS BBIICIATH
MpOBEpPsSIEMOE  MPEIINoNoKeHne  (TWmoresy),  pasiaudarb |
HMHTEPIPETUPOBATH MMOJYYCHHBIH pe3yNbTaT, HAXOAWTh OIIMOKU B

XO0J¢€ oIibITa, A€JaTh BEIBOJLI 110 €0 pE3yJjibTaTaM

1.9

1.10

MPOBOAMTH OTBITHI MO HAONIOACHUIO (DU3UYECKHUX SBICHUH WU
busznyeckux  CBOMCTB  Tel:  (OpPMyIHpOBaTh  MPOBEpPSIEMbIC
MPEIIONIOKEHNsI, COOUpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyAOBaHUs, 3aMMCHIBATh XOJI OMBITA U (POPMYITHPOBATH BHIBOIBI
BBITIOJHATH MpPsIMble U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U

UQPPOBBIX MPUOOPOB, 3aMHUCHIBATH MTOKa3aHHUs MPHOOPOB C yUETOM

3aJIaHHON a0COJTIOTHOM MOTPEITHOCTH U3MEPEHUI

1.12

1.13

1.14

IPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OAHOM  (puznueckoi
BEJIMYMHBI OT JPYTOil C KCIIOJIB30BAaHUEM TMPSIMBIX H3MEPEHHIA,
y4acTBOBATh B IUIAHWPOBAaHWU y4eOHOTO HCCIICIOBAaHUS, COOMPATh
YCTAaHOBKY U BBIMOJHATH HW3MEPEHUs, CIeAys NpesIOKEHHOMY
wiaHy, (UKCHPOBAaTh pe3yJabTAaThl IOJYYCHHOH 3aBHCHMOCTH
(¢u3MUeCKUX BEIMYMH B BUJE NPEATIOKEHHBIX TaOIHIl U TPapHKOB,

ACJIaTh BBIBOABI 110 PE3YJIbTaTaM HCCICAOBAHUA

MPOBOANTH KOCBEHHBbIE M3MEPEHHUs (PU3NYECKUX BEIMYUH, CIEIys
IPEUIOKEHHON MHCTPYKLUMU: TIpU  BBIIOJHEHUMM H3MEpPEHUI
coOuparh 3KCHEPUMEHTANbHYIO YCTAHOBKY M BBIYHCISATH 3HAUCHUE

MCKOMOH BEJTMYMHEI

coOmoaTh TpaBWJa TEXHUKH O€30macHOCTH Tmpu  paboTe ¢
1abopaTOPHBIM 000PYI0BaHUEM

yKa3blBaTh MNPUHIMIBI JCHCTBUS TNPHUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTEpU30BaTh TPHHIMIBI JCHCTBUS H3Y4YEHHBIX

npuOOpOB U TEXHUYECKUX YCTPOWCTB C MOMOUIbIO MX OIHUCAHUS,



1.15

1.16

1.17

1.18

1.19

8 KVIACC

UCIOJNB3YySl 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBIEHUU U
HeoOXouMble PU3NUECKUE 3aKOHbI U 3aKOHOMEPHOCTH

IOPUBOAUTh MNpUMEPhl (HAXOAUTh HHPOPMALUIO O MPUMEPaAX)
IPAaKTUYECKOTO  MCIOJIb30BaHMs  (DU3MYECKMX  3HAHMW B
MOBCEHEBHOM KM3HM sl obOecrieyeHus: Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMu U TEXHHYECKUMH YCTpONCTBaMH,
COXpaHEHMs 370pOBbS M COOJIIOJIEHHS HOPM 3KOJOTMUYECKOTO

MOBEJICHUS B OKPYKAKOLIEH cpee

OCYILECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTH MHTEepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U IyTEM CPABHEHUS PAa3JIMYHBIX NCTOYHUKOB
BBIJIEJIATh MH(OPMALIMIO, KOTOpas SIBJISETCS MPOTUBOPEUNUBOM MM

MOJKET OBITh HEIOCTOBEPHOU

UCIIOJIb30BATh npu BBITIOJTHEHUH yueOHBIX 3aJlaHui
HAYYHOIOMYJISIPHYIO ~ JIUTEpAaTypy  (U3MYECKOTO  COJEpIKaHMA,
CIpaBOYHBIE MaTepuaybl, pecypchl cetu VHTepHeT, BiaxeTh
npuéMaMu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHus

uH(POPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIEC M YCTHBIE COOOIICHHS
Ha OCHOBe 2 — 3 WCTOYHHMKOB HH(popMauu (U3HUECKOTO
COJICpPKaHUs, B TOM YHUCJIC ITyOJIMYHO JIeaTh KPaTKUE COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM Yy4eOHBIX MCCIEIOBAaHUM, MPU ITOM
rPpaMOTHO HCIIOJb30BaTh M3YUYEHHbIM MOHATUWHBIN ammapar Kypca

(bu3KKH, CONMPOBOXKIATH BHICTYIICHUE MPE3eHTAUEeH

IpU  BBIIOJIHEHUU  Y4YEOHBIX MPOEKTOB U  HCCIENOBAaHUM
pacmpenensiTb O0S3aHHOCTH B TpyNIEe B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJICIUTh 32 BBIIIOJHEHUEM IIIaHA
IENCTBUI, ameKBaTHO OLEHMBAaTL COOCTBEHHBIM BKJIAL B
JESTEIIBHOCTD TpyIIIBL, BBICTPanBaTh KOMMYHHMKaTUBHOE

BSaHMOﬂeﬁCTBHC, YUUThIBAsA MHCHUC OKPYIKAIOIIUX



Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeIbLHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

HCIIOJBb30BaTh IMOHATHA

pas3inyaTh ABJICHUS IO OMMCAHHUIO UX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SBICHHUE

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KaloIIeM MHpE, B TOM 4yHciie (U3NUYECKUE SIBICHHUS B MIPUPOJE,
[P 3TOM MEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIIETATh

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PUINUECKUX SIBICHUN

ONHUCHIBATh M3YYECHHbIE CBOMCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONb3ysl (PU3UYECKHE BEIMYMHBI, IPU ONHUCAHUM IPABUIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YyEMBIX  BEJMYMH,
0003HaUeHUss M €IUHULBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(dopMysbl, CBS3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIHUYMHY C
JIPYTMMH BETUYMHAMHU, CTPOUTD IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘{eCKI/IX BCINYNH

XapaKTCpU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUS U MPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IIpWM 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 3aKOHa MW 3alucChiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

1.7

1.8

O00BSACHATH (PU3MUECKHE MPOIIECCHI M CBOWMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE U3
1 — 2 norudeckux MIaroB ¢ MOMOLIbI0 | — 2 M3y4YeHHBIX CBOWCTBA

¢bu3nyecKuX SBJICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

pemaTte pacy€THBIE 3a1a4u B 2 — 3 JEeCTBUS, UCIOB3YS 3aKOHBI U
(bopMyIbl, CBS3bIBAIOLIME (PU3MUECKUE BEJIWYMHBI: HAa OCHOBE
aHaJIM3a YCIOBHS 3aJa4M 3allMCHIBATH KPAaTKOE YCJIOBUE, BBISABIATH
HE/IOCTAaTOK JIaHHBIX JUI PELIeHMs 3aJaud, BbIOMpPATh 3aKOHbBI U
(bopMyIibl, He0OXOUMBbIE AJIsl €€ pEelleHUs, IPOBOAUTh PACUETHl U
CpPaBHUBAaTb IOJYYEHHOE 3Haue€HUE (U3UYECKOM BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOKHO PEUIMTbh HPU MOMOIIU

(bI/I3I/I‘{eCKI/IX METOHNOB, HCHOJIB3Yyd OIMKMCAHUC HCCICAOBAHU,




1.9

1.10

BBIICIATDH ITPOBEPACMOC NIPCAIIOIOKCHUC, OUCHHUBATDL IMTPAaBUJIbHOCTD

nopsaKa NpoBCACHUS UCCIICAOBAHUA, ACJIATh BBIBO/AbI

NPOBOJUTH OIBITH 10 HAOIOJCHUIO (DU3MYCCKUX SIBJICHUN WM
(GU3MYEeCKUX  CBOMCTB  Tel:  (HOPMYJIHUpPOBATH  IPOBEPSIEMbBIC
MPEINONIOKEeHUsI, COOUpaTh YCTAaHOBKY W3  MPEAJIOKEHHOTO

000pyA0BaHuUs, ONKUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBObI

BBIIIOJHATL HNPAMBIC H3MCPCHHUA C HMCIIOJIBb30BAHHUEM aHAJIOI'OBBIX
npuOOpoB U  JAaTYMKOB (U3MUYECKUX BEIUYMH, CPaBHUBATh
pe3ynbTaThl U3MEpPeHW ¢ Yy4€ToM 3aJaHHOW  abCONIOTHOM

MOrpeIIHOCTHU

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM  (usnueckoi
BEJIMYUHBl OT JAPYrOM C HCIIOIB30BAHMEM IPSMBIX H3MEPECHHM:
IUITAHUPOBaTh MCCIEOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEPEHUs, CleAys TMpeIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTHU B BUJE TaOJIUI U rpadUKoOB,

ACJIaTh BBIBOAKBI 11O PE3YJIbTaTaM HCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIC UW3MEpPCHHsS]  (DU3MYECKHX  BEIIMYHH:
IUIAHUPOBAaTh ~ U3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBLHYIO
YCTaHOBKY, Cjeays MNpPeJI0KEHHON HWHCTPYKUUU, U BBIYUCIATH

3HA4YCHHC BCIIMYHHBI

1.13

1.14

CO6.]'IIOI[aTB ImpaBujia TCXHUKHU 0€e301IacHOCTH Ipu pa60Te C

n1abopaTOpHBIM 000pyT0BaHHEM

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa UX OINHCAHMS, HCIOJB3Ys
3HAHUSI O CBOMCTBAaX (DU3MYECKUX SBICHUH U HEOOXOAUMBIE

(1)1/1314%01(1/16 3dKOHOMCPHOCTH

1.15

1.16

pacro3HaBaTh POCTHIC TEXHUYECKHUE YCTPOMCTBA U U3MEPUTENBHbBIE
npuOOPHI IO CXEeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JNEKTPUYECKUX LeNeld € MOCIEAOBATENbHBIM M IapaJICIbHBIM
COEJMHEHUEM DJIEMEHTOB, pasiuyas yCIOBHblE OOO3HAYEHHUS
AJIEMEHTOB 2JICKTPUUYECKUX LIeTICH

IPUBOIUTH TMpUMEphl (HaXoAuTh HWHGOPMALMI0O O TMpUMepax)
IOPAaKTUYECKOIO  MCIOJb30BaHMS  (DU3MYECKMX ~ 3HAHMA B
MOBCEHEBHON KHM3HM Il oOecriedyeHus Oe30MacHOCTH IpH

oOpamieHun ¢ npuOopaMM U TEXHHUYECKUMH yCTPOHCTBAMH,



1.17

1.18

1.19

1.20

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

1.1

1.2

1.3

COXpAaHCHUSA 3O0POBbS U CO6J'IIOI[GHPI$I HOPM 3KOJIOTMYCCKOTO

MOBEJICHUS B OKpYXKaIolIel cpene

OCYUIECTBIIATh MOUCK HMH(OpManuu (U3NYECKOTO COIEPKaHUA B
cety IHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUHN U MMyTEM CpaBHEHUS
JOTIOTHUTEIHHBIX HMCTOYHUKOB BBIACNIATH HH(POPMAINIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJTOCTOBEPHOM

WCIIOJIb30BaTh TMPU BBHINIOJIHEHUM Y4YE€OHBIX 3aJaHuid Hay4dHO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEPIKaHUs, CIPABOUYHBIC
Marepuasibl, pecypcbl cetu MHTepHer; Bianeth npuémMaMu
KOHCTIIEKTUPOBAHUs TEKCTa, mpeoOpa3zoBaHus HHGOPMAIIUU U3 OTHOM

3HAKOBOW CUCTEMBI B JIPYTYIO

co3/laBaTh COOCTBEHHBIC THCHMEHHBIE M  KpPaTKHE YCTHBIC
cooOrmeHusi, 0000mas uHPpOpMANUIO U3 HECKOIBKUX HCTOYHHUKOB
(U3UUECKOro cosepkKaHusi, B TOM YHUCIIE MYOJINYHO TNPEICTaBIATh
pe3yJIbTaThl IPOEKTHOM WIIM UCCIIEA0BATEIbCKOM AESITENIbHOCTH, IPU
TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYCHHBI IMOHATUMHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ

IIPU BBINOJIHEHUU Y4E€OHBIX MTPOEKTOB U UCCIIeT0BAaHUN (HU3HUECKUX
MPOIIECCOB pacTpeAeiaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBHH C
[IOCTABJIICHHBIMU 3a/1a4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh  €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, TMPOSABISASA  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM

06pa30BaTeJIbHOI7[ nporpamMmbl OCHOBHOI'O o01ero oﬁpaaoBanuﬂ

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA
pas3inyaThb ABJICHUS IO OMMCAHHUIO UX XaPAKTCPHBIX CBOICTB U Ha
OCHOBC€ OIIBITOB, IEMOHCTPUPYIOIIHUX JAaHHOC (bHSI/I‘IeCKOC SIBJICHUE

pacro3HaBaTh MpPOSBIECHUE H3YYEHHBIX (DU3MUECKUX SIBICHUN B

OKpYyZKarumeM MUpe, B TOM YUCITIC (bI/I3I/I‘-ICCKI/IC SBJICHUA B IPUPOAC,



1.4

1.5

1.6

1.7

IIPU 3TOM MEPEBOAUTD MIPAKTUUECKYIO 33/1a4y B YUEOHYIO, BbIIEIATh

CyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

OINUCBHIBATh M3YYECHHbIE CBOWMCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONb3ysl (PU3MYECKHE BEIMYMHBI, IPU OMNHUCAHUM IPABHIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YyEMBIX  BEJUYMH,
0003HaUeHUs] W E€OUHUIBI (U3NYECKUX BEJIMYMH, HaXOJIUTh
dopMysbl, CBS3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEIUYUHY C
JIPYTUMH BEITMYNHAMH, CTPOUTH TPa(UKH U3yUEHHBIX 3aBUCUMOCTEH

(bHSH‘IeCKI/IX BCIINYNH

XapaKTCpU30BaTb CBOMCTBaA TCII, (pI/ISI/I‘-ICCKI/Ie SABJICHUS U ITPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IPHW OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa M 3allUChIBAThb €ro MaTrcMaTH4YCCKOC

BbIpaKEHHE

OO0BSCHATH (PM3HUECKHE MPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallull MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JIOrMYeCKUX IIaroB ¢ MOMOILIBI0 2 — 3 M3y4YEHHBIX CBOWCTBA

¢bu3nUecKux SABICHUA, GPU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemars pacuéTHble 3ajauu (onuparomuecs Ha cucreMy u3 2 — 3
YpaBHEHMIi), HCIONB3ysl 3aKOHbI M (OPMYJIbI, CBSI3bIBAIOLIUE
¢u3nyeckue BENWYMHBL: HAa OCHOBE AaHANIM3a YCIOBUS 3aJadd
3allUCBIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOLINE WIH
U30BITOYHBIE JTAaHHBIE, BBIOMPATh 3aKOHBI M ()OPMYJIIbI, HEOOXOMMBbIE
JUI peLleHUs, MPOBOJUTh PACYETHI U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAUCHU (bH3PI‘ICCKOI>i BCJINYHHBI

1.8

1.9

pacro3HaBaTh IMPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh IMpPU IOMOIIU
(bu3MYEeCKUX METOJIOB, UCTIOJIb3Ys OMMCAHNE UCCIIEJOBAHUS, BBIIEIATh
IIPOBEPSIEMOE NIPENTIONIOKEHNE, OLICHUBATH IPAaBUJIBHOCTH IOPSAKA
IIPOBEACHHS HCCIECI0BAHMs, MIEJIaTh BBIBOABI, HHTEPIPETUPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[CHI/II71 1 OIIBITOB

NPOBOJUTH OMBITH 10 HAOMIOACHUIO (DU3UYECKHUX SBICHUN WIH
(U3HYECKUX CBOMCTB TEI: CAMOCTOSTEIILHO COOMPATh YCTAHOBKY M3
U30BITOYHOTO Habopa 000pyI0BaHMS, OMUCHIBATH XOJI OIBITA M €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI



1.10

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOAMTH TPU HEOOXOIMMOCTH CEpPUI0 MPSMBIX H3MEPEHUH,
ompenenssi CpelHee 3HAUYCHUE U3MEpPSIeMOW BETUYMHBI ((OKYCHOE
paccTostHue coOuparoiiel JUH3bI), 000CHOBBIBATh BHIOOP crmocoba

U3MepeHust (M3MEPUTEIHLHOTO MPUOopa)

IPOBOJUTH HCCIEIOBaHHE 3aBUCHUMOCTEH (PU3MUECKUX BEITUYMH C
HCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUN: IIIIaHUPOBATh HCCIIE0BaHNUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTATHI
MOJYYCHHOW 3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUAE TaOIHIH

l"pa(bI/IKOB, JCJIaTb BBIBOABI 110 PE3YyJibTaTaM HCCIICIOBAHUA

MPOBOAWTH  KOCBEHHBIE U3MEpeHHs]  (PU3MYECKUX  BEIUYHH:
MJIAaHUPOBATh ~ HM3MEpPEHHUs,  CcoOMpaTh  AKCHEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJHATh HW3MEPEHHUs, CIeAys MPEeII0KEHHON
WHCTPYKIMU, BBIYUCIATH 3HAYCHHE BEJIWYUMHBI W AHAIU3UPOBATH
MOJIyYEHHBIE PE3yJIbTaThl C YYE€TOM 33JaHHOM MOTPELIHOCTH

M3MEpPEHUI

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mpu pabore ¢

71a60paTOPHBIM 000PYI0BAaHUEM

pas3In4aTh OCHOBHBIC NMPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, TOYCUHBIN
UCTOYHMK CBETA, Jy4, TOHKAs JUH34a, IUIAHETapHas MOJEIb aTOMa,

HYKJIOHHasgd MOACJIb aTOMHOTO dJpa

XapaKTepu30BaTh MPUHIUIMBI JEHCTBHS H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OIOPOM Ha HX OIHCAHUSA, UCIOJIb3Ys
3HAHUSI O CBOMCTBaxX (M3MYECKUX SBICHUH U HEOOXOAUMBIE

¢buznyeckne 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTENBHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOLECCOB MPHU PEHICHUH y4eOHO-MTPAKTHUECKUX
3aj1a4, ONTUYECKUE CXEMBI 111 HOCTPOESHUS U300paKEeHUH B IIIOCKOM
3epKajie u coOuparomiei JuH3e

OPUBOIUTH TMpUMEpHl (HaXoAuTh HWHGOPMALMIO O MpUMEpax)
MPAKTHYECKOTO  HWCIIONIb30BaHUA  (PU3MYECKUX  3HAHWA B
MOBCEIHEBHON JKM3HM g oOecredeHus Oe30MacHOCTH IpHU

06paIJ_ICHI/II/I C an6opaMH n TCXHHUYCCKHMHU YCTPOﬁCTBaMH,



1.18

COXpAaHCHUSA 3O0POBbS U CO6J'IIOI[GHPI$I HOPM 3KOJIOTMYCCKOTO

MOBEJICHUS B OKpYXKaIolIel cpene

OCYUIECTBIIATh MOUCK HMH(OpManuu (U3NYECKOTO COIEPKaHUA B
cetn HTepHET, caMOoCTOATENHHO (HOPMYIHPYsI MOMCKOBBIN 3ampoc,
HaxOJIUTb MYyTH OINpPEHENCHHUs] JIOCTOBEPHOCTU  MMOJIYUYEHHOM
nH(pOpMaAIIMM HA OCHOBE MMEIOIIMXCS 3HAHWUW W JIOMOJHUTEIBHBIX

HCTOYHUKOB

1.19

1.20

UCIONb30BaTh IPU  BBHIMOJIHEHUM Y4eOHBIX 3aJaHUil Hay4HO-
HOMYJISIPHYIO JTUTEPATypy (PU3MUECKOro coJep:KaHusi, CIIPaBOYHbIE
MaTtepuainbl, pecypchl cetu HTepHeT; Binaaers npuémamu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3zoBaHus HH(GOPMaLIUU U3 OTHOM

3HAKOBOM CHCTEMBI B APYyTryro

co3/1aBaTh COOCTBEHHBIC THCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBEe WH(POpPMAIIUU M3 HECKOJBKHUX HCTOYHUKOB (U3UYECKOTO
CoJIepKaHusl, MyOJIMYHO TIPEJICTABIATh PE3YIbTAThl MPOSKTHON MU
UCCIICIOBATEIILCKON  JIEATENBHOCTH, TPH  OTOM  T'PaMOTHO
UCIIOJIB30BaTh MW3yYCHHBIH TOHATHUHHBIA ammapar H3y4aeMoro
pasnena QU3MKA W COMPOBOXKIATHh BHICTYIUICHHE IMPE3CHTAIUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHHUKOB

1.21

MIPY BBITIOJIHEHUU Y4€OHBIX MTPOEKTOB U UCCIIEIOBAHUIN (HU3HUECKUX
IIPOLIECCOB paclpeAesiATh 005S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHUPOBATh €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYIIbI, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, MPOSABISASA  T'OTOBHOCTH

pazpemiatb KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHUPA

dusznka — Hayka O NOpupoje. SBICHHS TPUPOIBI.
duznueckre SBJICHUS: MEXaHUYECKUEe, TEIJIOBBIE,

QJICKTPUYICCKUEC, MAT'HUTHBIC, CBETOBBIC, 3BYKOBbLIC

Ouznueckre BeNMUYUHBL M3MmepeHue (usmueckux
BenuunH. Dusmueckue npubopel. IlorpemHocTh

n3MepeHuil. MexxayHapo/iHasi CUCTEMA €IMHUIL

EcrecTBeHHOHAyYHBI METO/ MO3HAHUS: HAOIIOJCHUE,
[MOCTaHOBKA HAYYHOT'O BOIPOCA, BBIJIBUKEHUE TUIIOTE3,
IKCIIEPUMEHT II0 TIPOBEPKE THIIOTE3, OOBSICHECHUE

HA0I01aeEMOTO SIBJIEHUS
Onucanne GU3NUECKUX SBICHUA C TOMOIIBIO MOJIENIEH

[TpakTryeckue paboTHIL:

###Par###13mepeHne pacCTOSHUN.
#H#Par#Ht#13mMeperne o0bEMa KUIKOCTH M TBEPIOTO
Tena.

#H#HParf##OnpeieneHre pa3MepoB MajbIX Tell.
#H#HPar#H##l3Mepenue TemmepaTypsl IpU  [IOMOILU

KUJIKOCTHOTO TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHNUN BEILECTBA

#i#HParf##CTpoeHNE BEIIECTBA: aTOMBbl U MOJIEKYJIBI,
ux pasmepsl. OMBITHI, JOKa3bIBAIOIIME JUCKPETHOE

CTPOCHHUC BCIICCTBA

7 KIACC
Kon Kon
pasaena 3JIE€MEHTA

1.1
1.2
1.3

1
14
1.5
2.1

2
2.2
2.3

#i#HPartHH ] pmokenne  vactui,  BemiecTBa.  CBS3b
CKOPOCTH JBH)KEHHUSI YacTULl C TeMIepaTypoil.

BbpoyHnoBckoe nuxkenue, mubdysus

BS&HMO,Z[CFICTBPIC JaCTHUll BEIICCTBA: IIPUTAXKCHUEC U

OTTAaJIKUBAHUC




##Par### ArperaTaoie COCTOSIHUS BEIECTBA:

CTpOCHHE rasos, JKUIKOCTEH 51 TBEPABIX
2.4 (kpucTayinyeckux)  Ted.  B3auMoCBiI3b  MEXIY
CBOMCTBaMM  BEIIECTB B  Pa3HbIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISPHBIM CTPOEHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[TpakTuyeckune paboOTHI:
###Par###Onenka qruaMeTpa aToMa METOJIOM PSIOB (C
ucrnoib30BaHueM Gotorpaduii).
2.6 HH#HPar##H#ONBITEL 10 HAOIIOACHUIO  TEILIOBOIO

pacIIMpeHHUsI Ta30B.
#H#HHPartH#H##0O0bITel 110 OOHAPYKEHHUIO JCHCTBHS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JABMKEHUE
#H##Par##H#Ckopoct.  CpenHsii ~ CKOPOCTh  IpH
3.2 HEPaBHOMEPHOM [BMKCHMH. Pacuér myTu u BpeMeHU
JIBKEHUS
SIBnenne mHepuuu. 3aKoH uHEpIMU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Tejla
14 ###Par### InotHOCT BemiecTBa. CBSI3b MIOTHOCTH C
' KOJIMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCcTBa
3.5 Cuita Kak XapakTepUCTUKA B3aUMOJIEUCTBUS TEJl
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl
' MTOMOIIBIO TUHAMOMETPA
37 H###Par###SIBnenue Tsarorenust u cuwia Tspkectd. Cuna
' TSOKECTH Ha ApPYyTux miaHetax. Bec tena. HeBecomocTh
13 Cuna tpenusi. TpeHHE CKOJBKEHHS U TPEHHE MOKOA.
' Tpenue B npupoae U TEXHUKE
3.9 #Hi#HPar#H##Cri0)keHHe CWJI, HAIIPaBJIEHHBIX 110 OJHOU
' npsMoid. PaBHOeHCTBYI01IIAs CUIT
3.10 [IpakTiueckue paboTHI:



3.11

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUYKEHUS
(wrapuka B OKHIKOCTH, MOJENU 3JIEKTPUUYECKOTO
apromMoOWiis W Tak ganee). OmpeneneHue cpeaHei
CKOpPOCTH CKOJIbKEHUS Opycka WIM IIapuKa [0
HAKJIOHHOM IuIocKocTH. OmpeneneHne MIOTHOCTH
TBépHoro  Tena.  OnbITel,  JEMOHCTPUPYIOIINE
3aBHCHUMOCTH pacTskeHus (aedopmarun) npy>KuHbl OT
MIPWIOKEHHON cuiibl. ONBITEL, JEMOHCTPUPYIOIINE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT Beca Tela U
XapakTepa COPUKaCaroIINXCsl IOBEPXHOCTEN

dusnuecKue SBICHUS B IPUPOJIE: IPUMEPHI ABHKEHUS C
pa3IMYHBIMHA CKOPOCTSIMH B )KUBOM M HEKUBOM NPUPOJE,

HeﬁCTBHe CHJIbI TPCHUSA B IIPUPOAC U TCXHUKEC

3.12

Texunueckne YCTpOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

4.2

HaBJ’ICHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHUS U
YBCIIMUCHUA OaBJICHUS

I[aBJIeHI/Ie rasa. 3aBHCHUMOCThH JaBJICHUA Ta3a OT

00BbEMa, TeMnepaTypbl

4.3

4.4

4.5

4.6

Hepez[aqa JaBJICHUA TBép,Z[BIMI/I TCIaMHU, XKXUAKOCTAMHA U

razamu. 3axkoH [lackansd. [ITHeBMaTHUeCcKre MallIHHEI

3aBUCUMOCTh  JIaBJICHHUS KUJIKOCTH OT TJyOUHBI.
I'uppocratnueckuit  mapagokc.  CooOmaromuecs

COCYyHbI. FI/II[paBJ'II/I‘leCKI/IC MCXAaHU3MBbI

Atmocdepa 3emnum U atMocepHOe J1aBJIEHHE.
[IpyuymHBl  CymecTBOBaHHMS BO3AYHIHOW  00OJOUYKH
3emun. OmnpIT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro JaBJ€HHUS OT BBICOTHI HAaJl YpPOBHEM
Mopst

N3mepenue atmocgepHoro nasieHus. ITpubopst s

M3MEPEHHS aTMOC(EPHOTO JTaBICHUS

4.7

JIelicTBrE JXKHIKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena



4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnaBanue

[TpakTuyeckue paboOTHI:

HccnenoBanne 3aBHCHMMOCTHM Beca Teja B BOJE OT
00béMa TOrpY)KEHHOW B IKHUAKOCTh 4YacTH TeJja.
OrnpeneneHre BBITAIKUBAIOIIEH CUIIBI, JEUCTBYIOIIEH
Ha TeJo, MOrpyXEéHHOoe B JKHUIAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, IEUCTBYIOLIEH
Ha TEJI0 B JKUAKOCTH, OT MacChl Telia. OIBITHI,
JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh  BBITAJIKHWBAIOIICH
CHWJIBI, ICHCTBYIOIICH Ha TEJO B JKUJKOCTH, OT 00bEMaA
MOrPYKEHHOM B JKMJIKOCTb YaCTH Te€Ja U OT INIOTHOCTH
xuakoctd.  KoHcTpyupoBaHMe — apeoMeTpa  WIH
KOHCTPYUpPOBAHUE JIOJKK W  OIpeaesreHue e

rpy30I04bEMHOCTU

du3nueckue SIBIICHUSA B mpupoac: BJIMSITHHUC
aTMOC(I)CpHOI‘ 0 JaBIIEHHS Ha JKUBOH OpTraHu3M,

TJIaBaHUE PhIO

4.11

TexHuueckue YCTpOHCTBa: COOOMIAIONINECS COCY/bI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHN Tpecc,
MaHOMETp, 0apoMeTp, BEICOTOMED, MOPIITHEBON HACOC,

apeomeTp

PABOTA, MOIIHOCTD, SHEPT U

5.1 Mexanudeckas padbora

52 MexaHndeckasi MOIITHOCTD

53 [IpocThle MexaHM3MBI: pbIuar, OJIOK, HaKJIOHHAS

' m1ockocThb. [IpaBuiio paBHOBECHUS phluara

54 [TpuMmeHeHne paBuia paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBmio»  MmexaHukd. Koaddunuent

5.5 IIOJIE3HOTO  AceucTBUA ~ MexaHu3MmoB.  lIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE

5.6 [ToTeHumanbHast YHEPTUU TeNa, MOJHATOTO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [Tonnas mexaHuyeckasi SHEprusi. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHUYeCKOMH OHCPIrun



[IpakTueckue padbOThI:
#H#Par###Onpenenenue paboOThl CHIIBI TPEHHs NPHU

PaBHOMCPHOM MOBWXCHUHM TCJIa I10 FOpHSOHTaHLHOﬁ

> noBepxHocTu. MccnenoBaHue yClIOBHM paBHOBECHS
peryara. Mamepenue KIIJ HakIOHHOW TJIOCKOCTH.
N3yueHne 3aK0Ha COXpaHEHUS MEXaHUYECKON SHEPTUU

510 dusnyeckue SBICHUS B IPUPOAC: pblYaru B TeJe

' yesnoBeKa
TexHudeckue yCTpOMCTBA: pblUar, IOJABHKHBIA U

5.11 HEMOABIKHBIN OJIOKH, HAKIIOHHAS TNIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY

8 KIIACC
Kox Kon
IIpoBepsiemble 3JIeMEHTHI COePKAHUS
pasjiena 3J1eMeHTa
TEIIIOBBIE ABJIEHW A

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN

61 TEOpUU CTpOEHHUs BemiecTBa. Macca U pa3Mmepbl

. MoJIeKyd. OmbITEL, TMOATBEPXKAAOIINAE OCHOBHBIE
I0JIO’KEHUSI MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
Mogenu TBEPAOro, JKUAKOIO M razoo0pa3zHOro

6.2 cocTosiHuil BemecTBa. Kpucrannnueckue u amopgHbie

6 Tena

OOBbsicHeHHE CBOICTB Ia30B, KHUJIKOCTEH U TBEPABIX TEI

6.3 HAa OCHOBE IOJIOXEHUN MOJIEKYJIIPHOKUHETUUECKON
TEeopun

6.4 CmauuBaHUE U KalUJUISIPHBIC SIBJICHUS

6.5 TennoBoe pacupeHue U cxaTue

66 Temnepatypa. CBsi3b Temmeparypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUKCHUS YaCTHUIL



BryTtpennss SHEpPIHUsl. Crioco0sl W3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TeIuionepeaaya U COBEPIICHUE
paboThI
63 Buner TEIUIONEepeIaun: TEIUIONPOBOAHOCTD,
. KOHBEKLHUS, U3ITy4CHUE
KomnuectBO TemioTel. VYIeabHas  TEIIOEMKOCTH
6.9
BEILIECTBA
TermooOMeH © TeEIMJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenne W  OTBEepACBaHHE  KPUCTAJUTMUYECKUX
' BEIIECTB. Y IelbHas TEIUIOTAa IIaBICHHUS
[TapooOpa3zoBanne u  KoHzaeHcauus. Vcnapenue.
61n Kunenue. VYnenpHas Ttemnora mnapooOpa3zoBaHUS.
' 3aBUCUMOCTh TeMIIEpaTyphl KUTIEHUS OT aTMOC(EPHOTO
JaBIICHUS
6.13 Bnaxnocts Bo3nyxa
6.14 DHeprusi TOIUIUBA. Y JeIbHasl TEIIOTa CrOPaHus
[Mpuanmmer  paboTel  TeruioBbix apuratenei  KITJ]
6.15 TEIUIOBOTO ABHUTraTeld. TeINioBEIe ABUTATEIM U 3alllUTa
OKpY’Karollen cpeibl
3aKkOH COXpaHEHUS ¢ TIPEBPAIICHUS DJHEPTrUU B
6.16
TEIUIOBBIX IMpoleccax
[IpakTuueckue padbOTHI:
HHHPar###OnpITEI 110 OOHAPYKEHUIO JCHCTBUSA CHIT
MOJIEKYJISIPHOTO MTPUTSKEHUSI.
H#A#H#ParfH##0ONBITHL 110 BBIPAIIMBAHUIO  KPUCTAJIOB
6.17 [IOBapEHHOI COM WU caxapa.

HAHPar###ONBITEL 1O  HAOIIOLEHUIO  TEIJIOBOIO
paciIMpeHusl Ta30B, )KUIKOCTEH U TBEPABIX TEI.
#HH#HPar###Onpenenenue AaBIeHUs BO3AyXa B OaJUIOHE

HITPHILIA.




6.18

6.19

HH#HPar#H##ONbITHl, EMOHCTPUPYIOUINE 3aBHUCHUMOCTh
JaBJICHUS BO3IyXa OT ero o0b&Ma M HarpeBaHUS WU
OXJTAXKICHHUSI.

###Par### IpoBepka TUIIOTE3BI JTUHEWHON
3aBUCHMOCTH  JIUTUHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPHUECKOI TpyOKe OT TeMIIepaTyphl.
#i#Par##Habmonenne  M3MEHEHHs  BHYTpPEHHeEH
SHEPTUM TeJla B pe3yJibTaTe TeIionepenadn u padoTh
BHEUIHUX CHIL

###Par###lIccnenoBanue SBICHUS TEIIOOOMEHA TIPH
CMEILIMBAHUH XOJIOJIHOW U rOPSYEN BOJBI.
###Par###Onpenenenue KOJIMYECTBa TEIJIOTHI,
MOJIy4eHHOTO BOJION NpPHU TEMJIO0OMEHE C HarpeTbiM
METAITUYECKUM IUTUHAPOM.

##H#Parf##0npeieeHe  yAEIbHOM  TEIUIOEMKOCTH
BEILIECTBA.

#H##Par###lccnenoBanue npouecca HCnapeHus.
H#H#HHPar###0Onpenenenye  OTHOCUTEIbHON BIAXHOCTH
BO3/yXa.

###Par###Onpenenenue yACIbHOU TETIOTHI

IJIaBJICHUS JIbJA.

@usnueckue SBICHUS B TPUPOJE: IOBEPXHOCTHOE
HAaTsOKEHHE W KAalWUIAPHBIC SIBICHHS B IIPHPOJE,
KpHUCTaJLIbI B IpUpOJie, n3nyuenue ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE PpOCHI,

TyMaHa, UHesl, CHEera.

TexHuueckue yCTPOMCTBA: KANWLIAPBL, IPUMEPHI
HCIIOJIb30BAaHUsl KPUCTAIIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOIJICHHS
JIOMOB, TMIPOMETPBI, IICUXPOMETp, MapoBasi TypOuHa,

ABUTIaTCJIb BHYTPEHHCETO CIrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

OnexTpusanus Tei. /[Ba poga 3JIEKTpUUECKUX 3aps10B




BsaumoneiictBue 3apspkeHHbIX Ted. 3akoH Kysona

7.2 (3aBUCHMOCTh CHJIBI B3aMMOJICHCTBUS 3apSHKCHHBIX TEI
OT BEJIMYMHBI 3aPs/10B U PACCTOSHUS MEXK/TY TEJIaMK)
DNeKTpUYECcKoe ojJe. HamnpsoxéanocThb

7.3 anekTpuueckoro mnoisd. [lpuHuun cynepno3unuu
ANEKTPUYECKHUX TT0JIEH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenn snexkrpuyeckux 3apsaaoB. DJIE€MEHTapHBINA

7.4 anekTpudeckuil 3apsia. Crpoenue atoma. ITpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsia

6 OJIEKTPUYECKU  TOK.  YCIOBHS  CYIIIECTBOBAaHMS

. 3IEKTPUUECKOr0 TOKa. ICTOUHMKHM MOCTOSIHHOTO TOKA
JleticTBus AIEKTPUIECKOTO TOKa (TerutoBoe,

7.7 XMMHYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKHJIKOCTSIX U Ta3ax

. Onektpuyeckass uenb. Cuna TOKa. DIJIEKTPUUYECKOE

. HaIpsKEHUE
=9 ConpoTuBiieHHE MIPOBOJHUKA. VnenpHOE
. CONPOTHUBJICHUE BEIECTBA

7.10 3akon Oma Jy1s ydyacTKa enu
[TocnenoBarenbHOe W TapaUieIbHOE COEIUHEHUE

7.11
MTPOBOTHUKOB
Pabota m MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna

13 DNEeKTPUYECKHUE LETH U TOTPEOUTETH DIICKTPUUECKOU

' sHepruu B ObITy. KopoTKkoe 3aMbIkaHue
ITocTossHHBIE MarHUTHEL. B3anmMoaercTBHE TTOCTOSTHHBIX

7.14
MarHuToB

715 MarnutHoe 1oje. MarHutHoe IIoje 3eMIIM U €T0

' 3HAYCHHE JIJIA JKM3HU Ha 3eMie

716 OneiT Opcrena. MarHutHoe moJi€ 3JIEKTPUYECKOTO

TOKa. HpI/IMCHCHHC 9JICKTPOMArHMTOB B TCXHUKC



7.17

7.18

7.19

7.20

JlelicTBUE MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM.
DneKTpoABUraTellb HOCTOSHHOIO TOKa. Mcronbs30Banue
JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCcIopTe

Onbrtet  ®apages.  SIBieHHE  AIEKTPOMArHUTHOU

nHaykuuu. [pasumno Jlenna

DneKTporeHeparop. CrocoOsr MOy YEHUS
JNEKTPUYECKOW  JDHEPTHH.  JJNEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHEpPIrUun

[IpakTudeckue pabOTHI:

OMbITHI 1O HAOTIOICHUIO JIEKTPU3AIIUHU TET HHIYKIIUEH
Y TIPU CONIPUKOCHOBEHHH.

HccnenoBanue neWCTBUS DJICKTPUYECKOTO TONS Ha
MMPOBOAHUKHU U JUBJICKTPUKH.

COopka u mpoBepka pabOTHI DJIEKTPUUYECKOU IEMu
MIOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHHe CUIIbI TOKA.

N3mepenue u peryanpoBaHue HaIPsLKCHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO
yepe3 pe3UCTOp, OT CONPOTHBICHHS pE3HUCTOopa W
HaTpPSDKEHUS Ha PEe3UCTOpE.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTD
AIEKTPUIECKOTO COTIPOTHBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOMIA]TU TIOTIEPEYHOTO CEYCHUS K MaTepHralia.
[IpoBepka mpaBUiia CIIOXKCHHS HAMPSOKCHUH TPU
MOCJIEIOBATEIbHOM COEIMHEHUH JIBYX PE3HCTOPOB.
[TpoBepka mpaBuiIa AT CHIIBI TOKA MPH MApAJICIIBHOM
COCJIMHEHUHM pe3ucTopoB. OmpeneneHne  padOTHI
9JIEKTPUYECKOTO TOKa, WAYIIEro Yepe3 Ppe3ucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICTISIEMOM Ha pesucTope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, HAYIIETO Yepe3 JaMIIOUKy, OT

HanpspbkeHus Ha Heid. Onpenenenue KIIJI narpeBarens.



HccnenoBanue MarduTHOTO B3aUMO/ICHCTBUS
MMOCTOSIHHBIX MarHMToB. V3ydeHue MarHUTHOTO TOJIS
MOCTOSSHHBIX MAarHUTOB TpU WX OOBECIWHEHUU U
pazaenenun. McciienoBanue qeMCTBUS SJIEKTPHYECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnEITHI,
J€MOHCTPUPYIOIIIHE 3aBHCHMOCTD CHJIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHUTa OT CUJIBI
TOKa M HampaBlIeHWs Toka B Karymke. M3ydenue
JEHUCTBUS MArHUTHOTO TIOJIA HAa TPOBOJIHUK C TOKOM.
KonctpynpoBanue u H3y4YCHUE paboThI
3JIEKTPOABUTaTEIIA. Hsmepenue KILJ
9JIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCIIEIOBAHUIO SIBJICHUSA 3JIEKTPOMArHUTHOMN
WHIYKUWW: HWCCIEAOBAaHUE WM3MEHEHHMM 3HAuYeHHUs W

HaIlpaBJICHUA HHAYKIIHUOHHOTO TOKa

Oduzuyeckre SBICHHS B MPUPOAC: DIIEKTPHUUECKHE
ABIICHUSA B aTMocdepe, dSJICKTPUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MAarHATHOE 1OJIe 3eMJIH, Apei( TOTIOCOB,
POJIb MATHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, OJIsIpHOe

CHAHUC

TexHuYecKue yCTpoMCTBa: 3JIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUHK IEKTPUYECKOM dJHEPIUH,

AJIEKTPOOCBETUTENbHBIC TNPUOOPHI, HAarpeBaTeNIbHbIC

7.22
AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MIOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOIO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMble 371EMEHTHI COAEPKAHUS
pasznena JJIEMEHTa

8 MEXAHUWYECKUE SABJIEHUA



Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKA.

81 Cucrema otcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE JBUKEHHUE
#i##Par###HepaBHOMepHOE MPSIMOJIMHENHOE
8.4 nBrxeHue. CpeiHssi 1 MTHOBEHHAs! CKOPOCTh Tella Ipu
HEPaBHOMEPHOM JABH)XCHUU
g5 Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
' JIBUKEHUE
8.6 #H#HPar##t#CBoOogHOe manenne. OnbiTol ["anunes
#Hi#HParf##PaBHOMEpPHOE NIBUJKEHUE IO OKPYXHOCTH.
8.7 [lepuon u yactora obOpamienus. JIunelHas u yrioBast
ckopocTH. LleHTpocTpeMHuTEbHOE YCKOPEHUE
8.8 ITepssiit 3akoH HeroTOHA
8.9 Bropoii 3akoH HproToHa
8.10 Tpernii 3akoH HeroToHA
8.11 #HH##Par##H [puHIIMT CyneprnoO3ULIMU CHJT
8.12 Cuina ynpyroctu. 3akoH ['yka
%13 #HH#HPar###Cuna TpeHMs: CUila TPEHHsI CKOJIbKEHUS,
. CUJIa TPEHUS MTOKOSI, IPYTHe BUIbI TPEHUS
S 14 #HHParfi##Cuia  TSDKECTMU M 3aKOH  BCEMHMPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaJIeHUS
%15 JBuxenne miuaHer Bokpyr Comnua.  [lepBas
' KOCMHU4ecKasi CkopocTb. HeBecoMoCTh 1 meperpys3ku
%16 PaBHOBecue MatepuanmbHOH TOYKH. AOCOJIOTHO
' TBEPAOE TEIIO
%17 #HiHPar###PaBHoBecue TBEPOTO TeNa ¢ 3aKPEIUIEHHON
' ocbio BpaieHus. MomeHT cuibl. LleHTp Tshkectu
8.18 Nmnynse Tena. M3menenne nmmynbca. UMmysibe cuiibl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 #H#HPart##PeakTUBHOE IBUKECHUE
8.21 Mexannyeckasi paboTa U MOLTHOCTh



8.22

8.23

PabGora cun TsaxkecTH, ymnpyroctd, TpeHus. CBA3b
SHEPIuu 1 padoThI
[TorennmanbHass »HepPrus Teia, MOAHATOTO Haj

MOBEPXHOCTHIO 3eMJIN

8.24

8.25

8.26

[ToTeHumanbHas SHEPrUs CKATON NPYKUHBI

#iHPar##Kunernueckas  sHeprus. Teopema o

KUHETHYCSCKOU OHCPI'UH

HH#Par###3aKkoH COXpaHEHUS] MEXaHUYECKON YHEPTUH

8.27

8.28

8.29

[TpakTiueckue paboThI:

OmnpeneneHne cpeaHe CKOPOCTH CKOJIBKEHUST Opycka
WIM JBIKEHUS IIapHKa [0 HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHre yCKOPEHUs TeNa MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH TMYTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JIBIKCHHMM  0e3  HayalbHOU
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPHU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 Ha4albHOW CKOPOCTU ITyTH OTHOCSITCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

Hccnenosanue 3aBHCHUMOCTH CHJIBI TpEeHUS
CKOJIB)KEHUSI OT CWJIBI HOPMAIIbHOTO JIaBIICHUS.
Omnpenenenne kKod(huIMEeHTa TPEHUS CKOJIBXKCHUSI.
Omnpenenenne KECTKOCTU MPYXKUHBL OrpenencHue
pabOTBI CHJIBI TPEHUS MPU PABHOMEPHOM JIBMIKCHUH
TeJa M0 TOPU3O0HTANBHOM MoBepxHOCTH. OTpeneneHue
paboThl CHIIBI YOPYTOCTH TMpH MOABEME Tpy3a C
UCIIOJb30BAHUEM  HETOJBMKHOTO U IMOJBIIKHOTO
OJI0KOB

dwu3nveckue SIBICHUS B IIPUPOJIC: TPUINBBI H OTJIUBEI,
nBrkeHne TuraneT COJTHEYHON CHCTEMBI, peaKTUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB

TexHuueckue yCTpPOMCTBA: CHUAOMETpP, JaTYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLI

MEXAHNWYECKUE KOJIEFAHHMA 11 BOJIHBI
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9.1

KonebarensHoe JIBUOKEHUE. OCHOBHEBIE
XapakTepUCTUKN  KoleOaHWil: Tepuoi, YacToTa,

aMIUTATY 1A

9.2

93

9.4

9.5
9.6

9.7

9.8

9.9

MaremaTuyeckuii M TPYXKUHHBIA  MAasiTHUKHU.
[IpeBpamenrie  SHeprud  HpU  KoyeGaTeTbHOM

JBUXCHUHN

3aryxaromue kojgedanus. BeiHykeHHbIE KoseOaHus.

Pe3onanc

Mexannyeckue BOJHBL. (CBOWCTBA MEXAHHYECKUX
BoiH. IIpomonbHble M momnepedHsle BOJIHBL. JlMHA
BOJIHBI M CKOPOCTb €€  pacnpOCTpaHEHHUS.
Mexanudeckue BOIHBI B TBEPIOM TeJlE, CEUCMUYECKUE
BOJIHBI

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3BYKa
WNudpa3Byk u ynbTpa3sByk

[TpakTrueckue pabOTHI:

Omnpenenenue 4YacToTbl M Hepuoja  KoyieOaHui
MaTeMaTHYeCKOT0 MasiTHUKA.

OmnpeneneHue 4YacToThl M Hepuoja  KosiebaHui
IIPYKUHHOIO MasiTHUKA

HccnenoBanne 3aBHCHMOCTH TepHOJa KoJjeOaHHiA
MOJBEIIEHHOTO K HHUTH TIpy3a OT [UIMHBI HHUTH.
HccnenoBanne 3aBHCHMOCTH TepHoJa KojeOaHHi
MPYXUHHOTO MasTHUKAa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KoiebaHuit  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyXuHsel. V3MepeHune  ycKopeHusi  CcBOOOIHOTO
HaJICHUS

dusuueckue SBJICHUS B IPUPOJIE: BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPACEHUE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, 3XO

TexHu4yeckue yCTpPOWCTBA: HXOJIOT, HCIOIb30BaHUE

YJIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE IT1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI
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10.1

10.2

10.3

10.4

10.5

10.6

DNeKTpOMarHUTHOE 1oJie. DJIEKTPOMarHUTHbIE BOJIHBI.
CBoJicTBa 3JIEKTPOMarHUTHBIX BOJIH

[IIkana 371eKTPOMarHUTHBIX BOJIH

OnexkTpoMarHuTHas npupoja csera. CKOpOCTbh CBETa.
BonHoBEIE CBONCTBA CBETA

[TpakTuyeckune paboOTHI:

W3ydeHne CBOMCTB JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIHI0 MOOMITBHOTO TeseoHa

dusnueckue sBIEHUS B TMpPUpPOJE: OHOIOTHYECKOE
JeficTBUe  BHUAMMOIO,  yJIbTpaHUOJETOBOIO U
PEHTI€HOBCKOTO U3JIy4CHUI

Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

SJICKTPOMAIrHMTHBLIX BOJIH IJIA COTOBOH CBS3U

CBETOBBIE ABJIEHUA

11.1

JlydeBast monensb cBera. IcTouHMKHY cBeTa

11.2

11.3

11.4

[IpsamonnHetHOE pacIpOCTpAHEHUE CBETA
Otpaxenue cBera. [lmockoe 3epkano. 3akoH
OTpa’KeHMsI CBETa

[Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBETA.

[ToHOE BHYTpEHHEE OTPAKCHUE CBETA

11.5

11.6

11.7

11.8

JInnza. Xop ty4yei B JIMH3E

OnTHnueckas cucreMa QoroanmapaTa, MUKPOCKOIA U
TejecKorna

I'ma3 kak onrtuyeckas cucrema. bim3opykocts u
JATbHO30PKOCTh

Paznoxenue 6enoro csera B criekTp. OnbiTel HproTOHA.

CroxeHne cnekTpalibHbIX 1IBETOB. Jlucnepcus cBeTa

11.9

[TpakTudeckue paboOTHI:

#H##HPar###ccnenoBanne 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIyya OT yIJjla MMaJeHHUs.
Hi#HPar#Ht#l13yueHne XapakTepUCTUK HM300paxeHus

npeamMceTa B IIJIOCKOM 3€pKajic.
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#HiHPart##lccnenoBanue 3aBHCHUMOCTHU yria
NPEJIOMIJICHUSI CBETOBOTO JIyda OT yrIjla MajCHUS Ha
TPaHHIIE «BO3IYX — CTEKIIO».

#iHPart## lonyueHne H300paKEHUH €  TIOMOIIBIO
COOMpAaroIIeH TUH3HI.

#i#HPar#H#Onpenenenue (OKyCHOIO pacCTOSIHUA H
ONITUYECKOM CHIIBI COOMPAFOIIEH JTMH3BI.
#H#HHPartH##ONBITEl IO pa3NoKEeHHI0 OeJoro cBeTa B
CHIEKTP.

HH#HPar###ONBITH 10 BOCIIPUATHIO LIBETA IPEIMETOB

IIPU X HAOTIOJICHUHN Yepe3 [IBETOBBIC (PHIIBTPHI

11.10

11.11

duznueckue sABIEHUA B Ipupoe: 3atMerus CoiHIa u
JlyHsbl, 1IBeTa Ten, ONTHYECKUE SBJICHUS B aTMochepe
(uBet HeOa, pedpakus, paayra, MUPax)

TexHuueckue  yCTpOMCTBa: OYKH,  TEPHUCKOII,

(I)OTOE[HHapaT, OIITUYCCKUEC CBETOBOAbI

KBAHTOBBIE SBJIEHU A
11 Omnwitel Pezepdopaa u mmaHeTapHas MoJeinb aToMma.
' Mogens aroma bopa
192 Ucnyckanne u noriomnieHue cBera atomMoMm. KBaHTEHI.
' JIuHeiyaThie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(ha, 6eTa- ¥ raMMa-u3TydeHUs
14 Ctpoenne aroMHoro siapa. Hykimonnas wmoxens
' aTOMHOrO sipa. M3oTonsl
15 PannoaktuBHble npeBparmienus. [lepuoa momypacnanga
' aTOMHBIX Si7Iep
126 SAnepHbie peakiuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOTO U
' MacCOBOT'O YHCEI
OHeprusi cBsi3M aTOMHBIX snep. CBs3p Macchl H
12.7
SHEPruu
18 Peakiuu cunTe3a u genenus saep. McToyHMKM
' sHeprun ConHIa U 3BE3]
129 SAnepnas osHepretuka. JleHcTBUE paJIMOAaKTUBHBIX

H3queHHﬁ Ha JXUBBIC OPIraHU3MbIL



12.10

12.11

12.12

[TpakTueckue paboThI:

HaGnioieHne CHJIOMIHBIX M JIMHEWYaTBIX CIIEKTPOB
U3ITyYEeHUS.

HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI
10 TOpMO3HOMY IyTH (110 poTorpadusim).

W3mepenne paaroakTuBHOTO GhoHA

dwusuueckre SBICHUS B TMPHUPOJIE: €CTECTBEHHBIH
paJIMOaKTUBHBIH ¢on, KOCMHUYCCKHE Ty4H,
paZoOaKTUBHOE WU3Ty4YEHHE NPHUPOJHBIX MHHEPAJIOB,
JICUCTBUE PAJAMOAKTUBHBIX H3JIYYEHHH Ha OpraHu3M

YCJIO0BCKaAa

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyJIbHBIA TO3UMETP, KaMepa Buibcona




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

Koa
NpoBepPsieMoOro
TpeOoBaHuUs

IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®I'OC

[Tonumanue ponu  GU3MKM B  HAy4YHOM  KAapTHMHE  MUDA;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEpPHOM
CBSI3H U [T03HABAEMOCTH SIBIICHUH MPUPOJIBI, O POIIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil poau (GUIUKK B PA3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTHH, 00 3BOJIOLUU
(U3UYEeCKUX 3HAHUW U MX POJIM B IIEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAJE POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
(U3KMKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOT UM

3HaHMA O BUAAX MaTepuH (BEIIECTBO U IOJIE), O JIBIXKEHHH Kak
crnocobe CyIlecTBOBaHUS MarepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHMs BEILECTBa, O (PM3NYECKON CYIIHOCTHU SBIICHHUM
MMpUpOAbL (MexaHI/I‘-IeCKI/IX, TCIUIOBBIX, OJCKTPOMArHuTHBIX H
KBAaHTOBBIX); YMEHHE pas3IuyaTh SBICHHUA TI0 OINHCAHHIO MX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE ONBITOB, ACMOHCTPHUPYIOIINUX
JaHHOE (PU3MUYECKOE SBJICHHE; YMEHHE PACHO3HABAaTh MPOSBICHHE
HN3YUCHHBIX (1)I/I3I/I‘IeCKI/IX SIBJICHUH B OKpYyKaromeM MHUPE, BBIACIIAA

UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH )

Bnagenue ocHOBaMM TMOHSTHIHOTO ammapara U CHMBOJMYECKOTO
s3bIKa (DU3UKU M UCTIOJIB30BAHKME WX JUISI PEIICHUs yUeOHBIX 3a/1ay;
yYMEHHE XapaKTepu30BaTh CBOMCTBA Teid, (pU3MUECKHE SBICHUS U

IIPOLIECCHI, UCTIOJb3YS PyHIaMEHTAJIbHbIE U SMIUPUYECKIE 3aKOHBI
YMeHne onuchiBaTh HM3y4YCHHbIE CBOWCTBA Tel W (husmueckue
SBJICHUS, UCIIOJIb3Ys (PU3NUECKUE BEIMUUHBI

Bnagenue ocHoBaMM METOIOB HAy4YHOTO TO3HAHUA C Y4ETOM
coOuro1eHHst paBuil 0€30MacHOro TpyAa: HabIroAeHHe (PU3HUECKUX

SIBJICHUU:



YMEHHE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 JAaHHOT0 Habopa 000pyAOBaHUs 110 UHCTPYKIIMH, OMUCHIBATh X0/
OTbITA U 3aMMCHIBATh €T0 Pe3yNbTaThl, HOPMYIHUPOBATH BHIBOJBL;
NPOBE/ICHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (PH3UUECKUX
BEJIMYMH: YMEHHE IUIAHHPOBATH HW3MEPEHMs, CaMOCTOSTEIBHO
coOMpaTh JKCIEPUMEHTAIBbHYIO YCTAaHOBKY IO MHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIIMYMHBI M aHAJIU3UPOBATh ITOJyYEHHBIE
pe3ynbpTaThl € Y4Y€TOM 3aJaHHOW IOTPELIHOCTH PE3yJIbTaTOB
U3MEPEHHU;

IIPOBEJICHUE HECIOXKHBIX DKCIEPUMEHTAIBHBIX HCCIIEIOBAHU;
CaMOCTOSITEJIBHO COOMpPaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
IIPOBOJUTH  KCCIECJOBAaHUE II0 HUHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIC 3aBHCUMOCTH (PM3UYECKUX BEIUYMH B BUE TAOIHIl U
rpadMKoOB, Y4YUTHIBATh IOTPELIHOCTH, JeNaTb BBIBOJIBI IO

pe3yjibTaTaM UCCIICIOBAHUA

[TonumaHue  xapakTEepHBIX  CBOMCTB  (PU3MUYECKUX  MOJENeH
(MaTepuanbHas TOUKa, aDCOMIOTHO TBEPAOE TEJO, MOJIEIH CTPOCHHUS
ra3oB, XUJKOCTEH W TBEPABIX TeJ, IJIAHETapHAas MOJENb aToMma,
HYKJIOHHasl MOJIETIb aTOMHOTIO siipa) U YMEHHE MPUMEHATh UX IS

00BsICHEHUS (PU3MUECKUX MTPOIIECCOB

YMenue oObsACHATH (PU3HUECKUE MPOLECCHl U CBOWCTBA TEN, B TOM
YuClI€ U B KOHTEKCTE CHUTYalUil IPaKTUKO-OPUEHTUPOBAHHOIO
XapaxkTepa, B YaCTHOCTH, BBISABIIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOUTH OOBSACHEHHE C ONOpOW Ha H3y4YEHHbIE CBOICTBa
¢u3nueckux SABIEHHUH, (U3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MO

VYMeHue pemarh pacuéTHble 3ahaud (Ha Oa3e 2 — 3 ypaBHEHUM),
UCIIONB3YSl 3aKOHBI U (OpPMYJIbl, CBS3bIBAIOLINE (UINUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KPAaTKOE YCJIOBHE 3aJauH,
BBISIBIISIT HEJOCTAIOIIME JAaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIBL,
HEoOX0IUMBbIE JUTs €€ peleHNs, UCTIOIb30BaTh CIIPaBOYHbIE JaHHbIE,
IIPOBOJIUTH PAc4€THl M OLICHUBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs (PU3MYECKON BETMUMHBI; YMEHUE ONPEAEIATh pa3MEPHOCTh

($u3nYECKON BETMYMHBI, TIOTYYEHHON IPU PELLICHUH 3a1a4U



YMeHue xapakTepu3oBaTb NPUHLUIBI JIEUCTBUS TEXHUUECKUX
YCTPOHCTB, B TOM YHCJIE€ OBITOBBIX MPUOOPOB, M MPOMBILIUIEHHBIX
TEXHOJIOIMUYECKHX MPOIIECCOB 110 UX OMUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOWCTBaX (M3MYECKHUX SBICHUA W HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTHU

10

YMeHue wucronb3oBaTh 3HAHUA O (PU3MUECKHX SBJICHUSIX B
MOBCEHEBHOM KM3HM s obOecrieyeHus O€30MacHOCTH  IpH
oOpamieHUn ¢ OBITOBBIMH ~ NPUOOpaMU W TEXHUYECKHUMHU
YCTPONCTBAMM, COXPAHEHHUS 3/0pOBbS U COOJIOJEHUS HOPM
HKOJIOTMYECKOr0 IOBEJCHHUsI B OKpY’KaloLled cpeze; INOHUMaHHE
HEOOXOIMMOCTH MPUMEHEHHSI JOCTHKEHUH (U3MKU U TEXHOJIOTHM

JJI paquOHAJIBHOT'O IMPUPOJ0IIOJIBE30BaAHUSA

11

OnpIT mowcka, MpeoOpa3oBaHHsl W TPEACTaBICHUS WHGOpMAIUU
bu3nYecKoro coiep aHus C HCIHOJIb30BaHHEM HWH(POPMAIMOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATh IOCTOBEPHOCTH
NOJY4YeHHOM HMH(OpPMAlMM Ha OCHOBE HUMEIOIMXCS 3HAHUKH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh IpHU
BBITIOJTHEHUH Y4E€OHBIX 3aJaHUil HAy4YHO-TOMYJISPHYIO JIUTEPATYypPy
(U3UIECKOro CoaepKaHus, CIIPABOYHBIE MaTepHalbl, PECYpChl CETH
WntepHer; BnameHue 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHUs
uHboOpMalMu M3 OFHOW 3HAKOBOM CHUCTEMBI B JPYIyl0; YMEHHUE
co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIIEHHS Ha

OCHOBC I/IH(bOpMaIII/II/I N3 HECCKOJIBKUX NCTOYHUKOB




IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWYECKUE ABJIEHW A
. Mexannueckoe  JBkeHue. MarepuanbHas Touka. (Cuctema  OTCYETa.
' OTHOCUTENHHOCTD ABMIKCHHS
PaBHOMepHOE U HepaBHOMepHOe ABMkeHUEe. Cpeansisi ckopocTb. PopmMyna ams
1.2 BBIYUCIICHUSI CPEeTHEH cKopocTh: v = S/t
PaBHOMEpHOE TpsIMONIMHEWHOE NBW)XCHHE. 3aBUCHUMOCTh KOOPJIMWHATHI Tella OT
BPEMEHHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEWHOIO JBUKEHUS:
1.3 () =x, +ut
I'padbuku 3aBuCMMOCTH OT BpEMEHH IS MPOCKIUU CKOPOCTH, MPOEKIUU
nepeMenIeHus, My TH, KOOPAUHATHI IPU PAaBHOMEPHOM MPSMOJTMHEHHOM ABUKEHUU
3aBUCUMOCTh KOOPJMHATHI TE€la OT BPEMEHU B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO JIBH)KCHUS:
2
Self) =vg, =+ ay = ;
2
@opMyibl ISl MPOCKIUK TEPEMEIICHHS, MPOCKIUU CKOPOCTH U TMPOEKIINHU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKECHUU:
2
1.4 5. (D=yy, -t+a, R
U_\'(f) =Up, T4, £,
a.(r) =canst,
Ul.‘rz - le: =2{’IISI
I'paduku 3aBUCHUMOCTH OT BpPEMEHH IJisi TPOCKIUU YCKOPEHUS, MPOCKIIUU
CKOpPOCTH, MPOEKLUHUH TNEPEMEILECHUs, KOOPAUHATHI MPHU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH>KCHHUH
CBoOonHoe mamenue. GopMyIibl, OMHUCHIBAIONINE CBOOOMAHOE MAaJCHHE Telia IO
s BEPTUKAJIU (IBM)KCHHUE TeJla BHU3 WM BBEPX OTHOCUTEIIBHO MTOBEPXHOCTH 3EMIIH).

I'paduku 3aBuCMMOCTH OT BpEMEHHU Uil MPOEKIMH YCKOPEHHUS, HPOEKLIUU

CKOPOCTH U KOOPJAUHATLI ITPHU CBO60,I[HOM MaJACHHUH TCJia 110 BEPTUKAIN




CKopocTh paBHOMEpPHOTO JBIDKEHHS Telda MO OKpyKHocTH. Hampasnenue
CKOPOCTH.

@opmyna JUIsl BBIYMCIEHUS CKOPOCTH U€pe3 paauyC OKPYKHOCTH M IEPUOJ

oOpareHus:
_2mR
T
[lenTpocTpemMuTenbHOe  yckopeHue. HampaBineHne  1EHTPOCTPEMUTENIBHOTO
1.6 yckopenus. opmyiia Juist BBIYMCIEHUS YCKOPEHMUSL:
2
a. = L
=R
®dopmyia, CBSI3bIBAIOIIAs IEPUOJ] U YACTOTY OOpaIlleHUs:
V= !
T
Macca. [InotHOCTb BemecTBa. @opmMyina Uit BBIYMCIECHUS TUNIOTHOCTH:
1.7 -
V
1.8 Cuna — BektopHas gusnueckas BenuunHa. ClokeHHe Cuil
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
ConanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJIO
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 . =—F
F. 2 ‘Fl—>2
TpeHue nokos M TpeHue cKoybkeHus. @opmyna /Ui BEIYUCICHHUSI MOAYJISI CUJIbI
TPEHUS CKOJIb)KECHUS:
1.12 7 N
=L-1
=t
13 Hepopmanuss Tena. Yopyrue u Heynpyrue aepopmanuu. 3aKOH YIPYrou

nedopmaruu (3akoH ['yka):



F=Ik-Al

BcemupHoe Tarorenue. 3aKkOH BCEMUPHOTO TATOTEHUS :
My - 14
F=¢g -1 _2
R
1.14 Cuna 1spKecTd. Y CKOpeHHe CBOOOTHOTO MaCHHUS.
®dopmyria 1151 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3HM MOBEpXHOCTH 3emiu: F = mg.
JBmxenue mnanet Bokpyr ConHina. [lepBas kocMu4eckas CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKkas BeIMUnHa.
1.15 pP=mo
Wmnynbe cuctemsl Teil. MI3smMeHenue uMiyibsca. IMnysbse cuibl
3aKOH COXpaHEHUs UMITYJIbCA ISl 3AMKHYTOW CHCTEMBI Tell:
1.16 D=0+, Uy, =const
PeakTuBHOE 1BHXKEHME

Mexanndeckas pa60Ta. q)opMlea JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fscosc

1.17 Mexanudueckass MOIITHOCTB:

nv=24
r

Kunernueckas n IMOTCHIHAJIbHAsA SHEPI'Us. CDopMyna JJIs1 BBIYMCIICHUS

KUHETUYECKON IHEPTUU:

HE)E
By
1.18 Teopema o knHeTHUECKOW SHEprun. PopMyIia I BBIYUCICHUS TOTEHIMAIIBHON

OHCPIUU TCJid, MOAHATOI'O

HaJx 3eMIIEN:

E,= mgh

Mexann4deckas SHEPTUA:

1.19
E=E,+E,



3aKOH COXpaHEHMsI MEXaHNUeCKOoM 3Heprun. Popmyia s 3aKOHA COXPaHEHUs

MEXaHUYeCKOM OHEPIur B OTCYTCTBUE CUJI TPCHUA: E = const.

[IpeBpamenne MEXaHU4ECKOM SHEPIUU IIPU HAJIMYUU CUIIBI TPCHMUS.

1.20

[IpocTpie MexaHU3MBI. «30JI0TOE TPABMIIO» MEXAHHUKH.
Peruar. MomeHdT cuisl: M - Fl.

VYciioBue paBHOBECHS pbluara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABYKHBIN O510KK. KITJ] MpocThIXx MEXaHU3MOB,

n= Anonesnas

AS&TIZE‘I A

1.21

1.22

1.23

1.24

1.25

1.26

[aBienue TBEpOTO TENA.
dopmyra a1 BBIYUCICHUS 1aBJICHUs TBEPIOIO Tena:

_E
p==

JlaBieHue raza. ATMocepHOe TaBlIcHHE.

['uapocraTrueckoe 1aBjieHUue BHYTPH KUIKOCTH.

d)opMyna JJI1 BBIYUCJIICHUS OABJICHUA BHYTPH KUAKOCTU!:

p=pgh+p,

3akoH [Tackans. ['mapaBnuueckuii npece

3akoH Apxumena. Popmyna A8 ONpeAeTeHHUs BbITAIKUBAIOLIEH

I[CI‘/’ICTByIOH_[eI‘;I Ha TCJIO0, HOpr)KéHHoe B XJKMJKOCTb UJIN I'a3:
F A T pgv

Ycnopue miapanus Tena. [lnaBanue CYIOB H BO3QYXOIUIaBaAHUC

CHUIBI,

Mexannueckue koiebanus. AMIUIUTYAA, IEPUOJ U yacToTa kKonebanuil. opmyna,

CBSI3BIBAIOINAS YACTOTY U MEPHOJ KOJIEOaHUA:

MaremaTtuueckuid W TPYKUHHBIA MasTHUKUA. [IpeBpailieHue »>HEpPruv mnpu

KOJIEOATEILHOM JIBHKCHUH

3aTyxa101111/Ie KoJIeOaHHsI. BBIHy)KI[CHHBIC koJsieOanus. Pe3onanc



1.27

1.28

Mexanuyeckre BOJIHBL. [IpoposibHBIE W TONEPEYHBbIE BOJIHBL. J[JIMHA BOJIHBI U

CKOPOCTD PAaCIPOCTPAHCHHA BOJIHBI:

L=v-T

3Byk. ['pomKkoCTh 1 BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJIHBI HA TPaHUIIE JBYX

cpea. MHOpa3ByK U yIbTpa3ByK

1.29

1.30

1.31

Ipaxmuyeckue pabomuol

H3mepenne cpenHel IUIOTHOCTH BELIECTBA; apXMMENOBOM CHIIBL; JKECTKOCTH
NPYXKUHBL; KOXPGOUIIMEHTa TPEHHUS CKOJBXEHHS; paOOThl CHIBI TPEHHS, CHIIBI
YIPYTOCTH; CPEeIHEH CKOPOCTH ABIKEHHs OpycKa IO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHus Opycka MpH ABUKEHUU 110 HAKJIOHHOM MJI0CKOCTH; YAaCTOTHI U IIepro/ia
Koe0aHUIl MaTeMaTHMYeCKOro MAasTHUKA; YacTOThl M Iepuojaa KojaeOaHui
Py KUHHOTO MasTHUKA; MOMEHTA CHUJIBL, IEHCTBYIOIETO Ha pblyar; paboThl CHUIIbI
yIPYTOCTH NP NOABEME TPy3a ¢ TOMOIIBIO HEMOABIKHOTO 0JIOKA; pabOThI CHIIBI
yIPYTOCTH MPH MOIBEME Ipy3a ¢ HTOMOIIBIO OJBHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMETOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTu
T€Ja ¥ OT IVIOTHOCTH XKHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBI OT MACChI
TENa; CWJIbl TPEHUS CKOJBXEHMsI OT CHUJIbl HOPMAJIbHOTO JaBJIEHHUA U OT poja
MOBEPXHOCTH; CHWJIBl YIPYTOCTH, BO3HMKAIOLIEH B IMpPYXUHE, OT CTEHEHU
nedopmaruu TPY>KUHBI; YCKOPEHUsT Opycka OT yIyla HakJOHA HaIpaBIISIONICH;
nepuoaa (4acToThl) KOJMEOaHW HUTSHOTO MAasSTHHUKA OT JUIMHBI HUTH, MEpHOIa
KoJIe0aHUIl MPYKUHHOTO MAasTHHKA OT MAacChl Ipy3a U KECTKOCTU IMPY>KHUHBI;
UCCIIEJIOBAaHHE HE3aBUCUMOCTU IepuoJia KOoJeOaHWW HUTSIHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBusi paBHOBECHS phluara

Duszuueckue s61eHUs 6 npupode: MMPUMEPLI ABUXKCHUA C PaA3JIMYHBIMU CKOPOCTAMU
B ’KHBOM M HEXKHUBOM npupone, I[GP’ICTBI/IC CHUJIBI TPCHUS B HNPUPOJAC U TCXHUKCE,
INPpUIKWBBI W OTJHMBBI, ABWKCHHUC ILUIAHCT ConHeyHOM CUCTEMBI, PCAKTHBHOC
JABHKXCHHUC )XUBBIX OPIraHU3MOB, pbIdaru B TCJIC YCJIIOBCKA, BIIUAHHC aTMOC(l)epHOl"O
JaBJICHHA Ha JKUBOI OopraHusM, IJIaBaHUC pr6, BOCIIpHUATHUC 3BYKOB JKUBOTHBIMH,

3EMIICTPSACCHUC, celicMUYeCcKHe BOJIHBI, IYHaMH, 3XO

Texuuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKHU II0JOXKCHHA, PACCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, IOAMIMWIIHUKH, PaKEThl, pbIyar, HOZIBI/I)KHBIﬁ u
HCHO,I[BI/I)I(HBII;'I 6J'IOKI/I, HAKJIOHHas ILIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

COOOINAIOIIUECS COCYABI, YCTPOMCTBO BOAOIMPOBOA, THAPABIMYECKUN TMpece,



MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIB30BAHUC YJIbTPAa3ByKa B 6I)ITy 1 TCXHHUKC

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE MOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUS BELIECTBA.
2.1 Mogenn  TBEPAOTO, IKHUIKOTO M Ta3000pa3HOTO COCTOSHUIM  BEIIECTBA.
Kpucrammuaeckue u amopdHbIe Tena
55 JBmwxenne dactun BemecTBa. CBSA3b CKOPOCTH  JIBUKEHUS YacTUI[ C
' Temneparypoil. bpoynoBckoe aBmkenue, nuddysus
2.3 CmauyuBaHue Y KanUJUISIPHBIE SIBIICHUS
24 TernoBoe paclIMpeHHe U CKATUE
2.5 TernoBoe paBHOBECHE
26 BuyTtpennsis snHeprusi. PaGota u Temsonepenaya Kak CHoCOObI H3MEHECHHS
' BHYTPEHHEHN DHEPrUun
2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE
HarpeBanue u oxnaxaenue ten. KonmuecTBo TeItoTel. Y AenbHas TEINIOEMKOCTD:
2.8
O=cm(t,—1,)
3aKOH COXpaHEHWsS SHEPrud B TEIUIOBBIX MPOIECCaXx. YPaBHEHUE TEIJIOBOTO
2.9 Oananca:
O +0,+..=0
Ucnapenne u xonaeHcaus. V3MeHeHHE BHYTpPEHHEH SHEpruu B Mpolecce
2.10 UCMIApEHUsT W KOHJAeHcauuu. KumeHue KUIKOCTH. YAenbHas TEIIoTa
napooOpazoBanus: L = O/m
2.11 BnaxnocTs Bo31yxa
[InaBnenue u kpuctawuzanus. FiaMeHeHre BHYTpEHHEN SHEPTUU NPH I1JIaBJIEHUN
Y KpUCTAJUIM3AIMHU. Y ICNIbHAS TeIUIOTA TUIABJICHHUS:
2.12 Q
o
513 BHyTpeHHsq sHEprusi CropaHus TOIJIMBA. Y IeJIbHAs TEIJIOTa CrOpaHUs TOILJIMBA:
. q=0/m
2.14 [Tpunnume! paboTthl TermnoBbix naurateneit. KI1J[ terioBoro apurarens
2.15 Ipaxmuyeckue pabomuol



N3mepenue ynenbHOM TEMIIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBa
TEIUIOTHI, OJIYYEHHOTO BOI0OM KOMHATHOM TeMIepaTypbl PUKCUPOBAHHOM MaCCHI,
B KOTOPYIO OIIyIIEH HAarpeTblii LWIMHIpP; KOJMYECTBA TEIUIOTHI, OTAAHHOIO
HarpeTsIM LWIMHIPOM, [OCIIE OMYCKAaHUS €ro B BOJy KOMHAaTHON TEMIIEpaTyphl;
OTHOCHUTEJIbHOM BIJIQXHOCTU BO3/yXa; YJEIbHONW TEIUIOTHl IUIABJICHUS JbJA.
HccnenoBanne M3MEHEHUs TEMIEpAaTypbl BOJBI INPU PA3JIMYHBIX YCIOBMSX;
SBJICHUS TEIJIOOOMEHA MPU CMEIIMBAaHUM XOJIOJHOM M ropsyeil BoJpl; mpoliiecca

HCIIapCHUA

Duszuveckue s61eHUs 8 npupode: IMOBEPXHOCTHOC HATAKCHUEC W KAIIWIAPHBIC

2.16 SBJICHHSI B TIPUPOJIE, KPUCTAIUIBI B mpupone, uziaydenue ConHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa
Texnuyeckue ycmpoticmea. KalWUISIPbl, TPUMEPhl UCTIOIb30BAaHUS KPHUCTAIIIOB,

517 KUJKOCTHBIM TEPMOMETp, AAaTYUK TEMIEPATYpbl, TEPMOC, CUCTEMA OTOIUICHUS

' JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOHUHA, JBUTATENb BHYTPEHHETO
CropaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHU A

3.1 Onexrpuszanus Tei. J[Ba BUga 3J€KTpUUECKUX 3apsiioB

32 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

34 Onektpuyeckoe mnone. Hampsx€HHOCTh 3nekTpuueckoro mois. [lpunHiun

' CYNEPIIO3UIINH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn »snexrpudeckux 3apsaoB. JleHCTBHE SIEKTPUYECKOTO TMOJS Ha
' aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U TUANEKTPUKH
ITocTOssHHBIN ANEKTPUUYECKUN TOK. JleHcTBUs 3ieKTprudeckoro Toka. Cuiia Toka.
Hanpsxenue.

3.6
I=q/t, U=A4/4

37 DIIEKTPUYECKOE COMPOTUBIIEHUE. Y IENIbHOE AIEKTPUUECKOE COITPOTUBIICHUE:

' R =pl/S

3.8 3akon OMa ayis yuacTka ayekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHE IPOBOAHUKOB:

39 I, =1, U=U,+U,. R=R +R,

HapaJ'IJ'ICJ'ILHOC COCAMHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:



U=U,;I=1+I:R=

t |2

CMelaHHbIe COCANHCHUA IMTPOBOAHHUKOB

3.10

3.11

3.12

3.13

3.14
3.15

3.16

3.17

3.18

3.19
3.20

Pa6oTa u MontHOCTH 351ekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH J[>xoynsa — Jlenna:
O=I"-R-t

OmnbiT Opcrena. MarHuTHoe IMoje OPSIMOrO MPOBOJHMKA C TOKOM. JIuHuum

MarHUTHOW UHAYKLIHUHU

MaruutHoe moje TIOCTOSHHOrO MarHuTa. BsaumojelcTBHE MOCTOSHHBIX

MarHuToB
JelicTBuEe MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
Omnbrter @apazes. SIBnenue anekTpoMaruuTHON HHAYKIUU. [IpaBuio Jlenmna

Ipakxmuueckue pabomwl

H3mepeHne  3IEKTPUYECKOTO  CONPOTUBJICHHUS  PE3UCTOpPA;  MOUIHOCTHU
AIIEKTPUYECKOTO TOKA; PA0OTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJHHKE
(pe3ucTopsl, 1JaMIIOuKa), OT HAIPsDKEHUs Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTHU
COMPOTHUBIIEHUS OT JJIMHBI MPOBOJHUKA, IUIOMIAAN €r0 MOMEePEeYHOro CeUeHUs U
YAEIBHOTO CONPOTHUBIICHUS.

[TpoBepka mpaBmiia JUIsl 3JIEKTPUUECKOTO HAIPSDKEHUS MPHU MOCIEA0BaTEIHbHOM
COCIMHEHUM TPOBOJHUKOB; MpaBHJa MJI CHJIBl 3JIEKTPUYECKOIO TOKa MpHU

napauiCeJIbHOM COCAUHCHUHN ITPOBOAHHUKOB (pCSI/ICTOpLI n naMnqua)

Qusuueckue s6NeHUs 8 npupode. SIEKTpUUYECKUE SBIEHUS B aTMmocdepe,
AIIEKTPUYECTBO KHUBBIX OPTaHM3MOB, MAarHUTHOE TIOJIe 3eMIIH, Apeiid MOI0COoB,
POJIb MArHUTHOTO TOJIS JUISl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE

Texnuueckue ycmpoticmea: 3JAEKTPOCKON, amIepMeTp, BOJbTMETp, peocTart,
CUETYMK  DJIGKTPUYECKOW  DHEPrHM,  AJIEKTPOOCBETUTENIbHBbIE  MPUOOPHL,
HarpeBaTeJIbHBIE IEKTPOIIPUOOPHI (IPHUMEPHI), HIEKTPUUECKUE MPEAOXPAHUTEIH,
AJIEKTPOMArHUT, 3JEKTPOABUIATEIb IIOCTOSIHHOIO TOKA, T€HEPaTOp IMOCTOSHHOIO
TOKa

aﬂeKTpOMaFHI/ITHBIG BonuEl. [IIkama OJICKTPOMArHMTHBIX BOJIH

JlydeBas monenb cBeta. [IpsamoninHeiiHOe paclipoCTpaHEHUE CBETa



3.21

3akoH oTpaxeHus cera. [lnockoe 3epkaiio

3.22 [Ipenomnenne cBeta. 3aKOH NMPEIOMIIEHHSI CBETA
3.23 Hucniepcus ceera
3.24 Jlunza. Xox nydeit B auH3e. POKyCHOE paccTosiHue JAUH3bI. OnTHYecKas cuia
' auH3sl: D = 1/F
3.25 ['na3 kak ontudeckas cucrema. OnTuyeckue mpuodopbl
Ipaxmuyeckue pabomuwl
##HtPar#H##l3mMepenne ONTUYECKOM CHiIbl coOuparomeld JHH3BL, (HOKYCHOTO
paccTosiHUsL coOMparolel JIMH3BI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MPEAMETA U
U300paKeHHs, KOTJa IpeIMEeT PacloJIOKeH B JABOHHOM (oOKyce), MOKa3aTess
3.26 IIPEJIOMJIEHUS CTEKJIA.
#i#HtPar#H#t#llccnenoBanue cBOWCTBAa HM300paKeHHUs, MOIYYEHHOTO C TOMOIIBIO
coOuparomiet JIMH3bI, N3MEHEHHS (POKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEIOMJICHHsI CBETOBOIO Jy4ya OT yrila MaJeHHUs Ha TPaHHUIIe
«BO3/1yX — CTEKIIO»
327 Qusuueckue se6nenus 6 npupode: 3atmenuss Conxua u JlyHbl, 1Bera Ted,
' ONITUYECKHUE SIBJIEHUS B atMocepe (1BeT Heba, pedpakuus, paayra, MUPax)
308 Texnuueckue ycmpoiicmea: OYKW, TEpPHUCKOM, (oToammapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
il PagunoaktuBHOCTE. Anb(a-, OeTa-, ramma-u3nydeHus. Peaknuu anbga-u Oeta-
' pacmaja
4.2 OmnsiTel Pezepdopaa o paccestauto anbda-yactuu. [Inanerapnas moaens atoma
4.3 CocraB atomHoro siipa. M3oronst
4.4 [Tepuon monypacmajga aTOMHBIX SiAEp
4.5 SnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsiI0BOTO U MACCOBOTO YUCET
Qusuueckue sAGNeHUs 6 Npupode: eCTECTBEHHBIH PAaTUOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE Jy4Yd, paJUOaKTUBHOE W3Iy4YeHHWE TPUPOJHBIX MHHEPAJIOB,
JEeICTBUE palMOAKTUBHBIX U3JIyUYE€HUIN Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, UHAUBUAYAJIbHBIN TO3UMETP, KaMepa

BI/IJ'IBCOHa, SAACPHAA SHEPTCTUKA



YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI VIS YYEHUKA

» Gusuka (B 2 yactax), 8 kinacce/ ['enpenmreiin JI.9., BynaroBa A.A., Kopauibes
N.H., Komkuna A.B.; mox penakiueii Opiosa B.A., O61mecTBo ¢ orpaHuYeHHON
orBeTcTBeHHOCTHIO « BMHOM. JlabopaTopus 3HaHUI»; AKIIMOHEPHOE 00IIIECTBO
«3narensctBo «IIpocBemenue»

» Gusuka (B 2 yactsx), 9 knace/ I'enpeninreiin J1.O., bynarosa A. A., KopHuibes

N.H., Komkuna A.B.; moxa penakiueii Opiosa B.A., O61iecTBo ¢ orpaHuYeHHON



orBeTcTBeHHOCTHIO « BMHOM. JlaGopaTopus 3HaHUI»; AKIIMOHEPHOE 00IIECTBO
«M3narensctBO «IIpocBemienne»
®usuka, 7 knacc/Ilepsimkun .M., UBanoB A.W.; Mocksa, "U3natenbcTBo

"IIpocBemenne"

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

®dwusuka. 7 knacc. ba3oBbiil ypoBeHb. MeToandeckoe nmocodue k yueonuky 1. M.
[Tepeimkuna, A. Y. IBanoBa/ H.B. ®umonoBuu

I'ennenmreiin, Hukudopos, Opnos: @usnka. 8 kiacc. Metonuueckoe nocodue K
yueOHuky JI. 3. 'ennenmreitna, A. b. Kaiiganosa.

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

I'enaenmreiin, Opno, KopaeBuu: ®dusuka. 9 knacc. Metoaudeckoe mocodue s

YUUTETIA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

but6mmoreka [{OK https://urok.apkpro.ru/

[HOC Mos IlIxoma myschool.edu.ru



