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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3NKe Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
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
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yaeOHOro MaTepuana
1o rojaMm o0ydeHus (IO Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEP)KaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEN 00yJarOUXC.

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

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMoIoTueH, acTpoHOMHEH U (pu3ndeckoit reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpA, MPEIOCTaBISIET HauboJiee sICHbIE
00pa3ibl MPUMEHEHHs] HAYYHOTO METOJa MO3HAaHMs, TO €CTh Crocoda MOTyYeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 riaaBHBIX 3a7a4d (pU3UUecKoro oOpa3oBaHHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4Jaronuxcs.

N3yuenue ¢Qusukun Ha 0a30BOM ypOBHE MPEIIOJIaracT OBJaJCHHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTepU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e UHTEPOPETUPOBATh  JAaHHbIE U HUCIOJb30BaTh  HAay4dHbIC
JI0Ka3aTeIbCTBA ISl TIOJyUYEHUS BHIBOJIOB.

[enn wusyueHus ¢GU3MKK HA YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenonaBaHus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarelbHBIX oOpraHusammsx Poccuiickorr @Dexepanuu, peaTnu3yOMMAX
OCHOBHBIE  00I11€00pa30BaTEIbHBIE MPOTPAMMBI, YTBEPXKIEHHON pelIeHUEM



Komnerun MunucrepcTtBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [TK4BH).
Heaun nzyyenus pusnku:

NpUOOpETeHUE HHTEpeca W CTPEMIICHUS OOydYaroluXci K HaydHOMY
M3YUYCHHUIO TPUPOIBI, PA3BUTHE HX MHTEIUIEKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (popMUpOBaHUE
MCCJIeI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;
(dhopMUpOBaHKME HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuYeHHs] OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DM3UKH;
dbopMHupoBaHUE TPEACTABICHUN O poiid (DU3UKHU [JIST PAa3BUTHA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuein
po¢deCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanpHENIeMy 00y4eHHIO B 9TOM HAMPaBIICHUH.

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

npuoOpeTeHne 3HaHWH O JAUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYCCKUX, MAarHUTHBIX W KBAHTOBBIX
SBIICHUSX;

MpUOOpETEHNE YMEHUN OMHUCHIBaTh U OOBACHATH (DU3UUYECKUE SBICHUS C
MCTIOJIb30BAaHUEM IMOTYICHHBIX 3HAHMIA,

OCBOGHHE METOJIOB pEIICHHs TMPOCTEUINX pacdYETHBIX 3adad ¢
MCTIOJIb30BaHUEM buznyeckux Mojienei, TBOPYECKUX "
MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII0AAaTh IPUPOIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTtopHble  pabOThI M OKCIEPUMEHTAIBHBIC HCCICIOBAHUS  C
HCIIOJIb30BaHUEM U3MEPHUTEIHHBIX PHUOOPOB;

ocBoeHHE MpUEMOB paboThl ¢ MHPOpMaIel PU3NIECKOTO COACPIKAHMS,
BKJItOYasi THPOPMAIIUIO O COBPEMEHHBIX JOCTIXKEHUAX (PU3UKH, aHAIINU3 U
KPUTHYECKOE OlIeHHBaHKE HH(OpMaIUY;

3HaKOMCTBO €O chepamu pohecCHOHANBHON AESITEIbHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha
TOCTHKCHUSX (PU3UUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJeNn0), B 8
Kiacce — 68 yacoB (2 yaca B HeAemo), B 9 kiacce — 102 gaca (3 yaca B HEZEIO).

[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
OOy4YaromMXcs, CIHUCKA HKCIEPUMEHTAIBHBIX 3a/IaHUM, 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 apieHus1. Onucanne GU3NUECKUX SIBJICHUN ¢ TOMOIIBIO MOJIENIEH.

Hemoncmpauyuu.

1. MexaHHW4YecKue, 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 pa3sMepoB MaJIbIX TEJ.
5. M3Mepenue temmeparypbl IIPpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JlaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH MOJIETA
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
TeMriepatypoii. bpoyHoBckoe mBuxkeHue, nuddysus. BzammomelicTBue uacTuil
BEIIECTBA: IIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsA3b MEXAYy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHIKEHHSI.



2. HaGmonenue muddysum.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  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 JBrkeHue. PaBHOMeEpHOE M HEPaBHOMEPHOE JBUXKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABWKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SlBneHne wuHepuMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHE TeNl KaK NpPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHMs Tesl. Macca kak Mepa HWHEPTHOCTU 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. HabGmogeHne MexaHMYeCKOro JTBUKEHHUS TeNa.
2. N3mepeHnune cKOpOCTH NMPAMOIMHENHOTO JIBUKEHUS.
3. HaOnroneHue sBieHUS HHEPLIUH.
4. HabmroneHrue u3MeHEHUs! CKOPOCTHU MPHU B3aUMOJICHCTBHUH 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
HAKJIOHHOU ITOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh paCTsDKEHUSA (AeopMaliim)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBIL.

5. OnbITBL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTE U ra30B.



JaBnenue. CriocoObl yMEHBITICHUS! ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypsl. llepemaua naBieHuUs
TBEPIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [ImeBMarnueckue
MallliHbl. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT TayOuHBL. ['mapocrarnueckuii
napagokc. Coobuatomuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 00o0soukn 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[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 TEMIEPATYPHI.

[lepenaya naBineHUs )KUIKOCTBHIO U Ta30M.
Coolmaromuecs: CoCyabl.
['mapaBauyeckuit mpecc.
[IposiBnenue nercTBus aTMOC(HEPHOro JaBICHUSI.
3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00bEMa MOrpyKEHHOM YyacTu Tea
Y TJIOTHOCTH KUJAKOCTH.
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 MOTPYKEHHOM B
KAJKOCTb YaCTH TeJA.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBI, JEUCTBYIOIICH Ha TEJIO
B JKAJIKOCTH, OT MacChl TE€JA.
4. OmnpIThI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00BhEMA MOTPYKEHHOHN B KUIKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHcTpynpoBaHue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKA U
OIIpEICIIEHUE €€ TPYy30IOABEMHOCTH.

Pa3nen 5. PaGoTra 1 MOIIHOCTB. JDHEpIrUs.

Mexanudeckast pabota. MOITHOCTD.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOCKoCTh. [IpaBuio
paBHOBecus pblyara. [ [pumeHeHue npaBuiia paBHOBECHS pbluara 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. M3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPIHH.
8 KVIACC

Pa3nea 6. TenyioBbIe IBJICHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJSAPHO-KMHETUYECKOM TEOPUH CTPOEHUS
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
TBEPIIBIX TEJI HAa OCHOBE TMOJOXKEHUN MOJICKYJISIPHO-KUHETUYECKON TEOopUH.
CmaunBaHM€ U KaMWUISIPHBIE sIBIICHUSI. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHST BHYTPEHHEH HHEpPIruu:
TerIonepeavya u CoBepIIeHue padoTel. Bubl Termonepeaaun: TeIONPOBOHOCTD,
KOHBEKIIUS, U3JTyYEHHE.

KonuuecTBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. 1emiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIuioBoro Oanadca. IlmaBneHue w
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEHIESCTB. YJEIbHAs TEIJIOTA IIJIaBJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(epHOro
JTaBJICHUS.

BnaxnocTs BO3ayXa.

DHeprus ToIIMBa. Y eabHas TEIJIOTa CrOpaHusl.

[TpuHumner pabotel TermaoBbiX aBurarenei KIIJ TemmoBoro murarens.
TerioBble ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAICHUs YHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO ABHKCHHUS.
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Habmonenne nuddysun.

HabOmronenne ssBjieHn cMauMBaHKS M KaMWLIAPHBIX SBJICHUM.
HaGmro1enre TenioBoro paciumpeHus Tel.

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

[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.

Moenu TeIIOBBIX JABUTATEIEH.

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 OSHEPruud Tejla B pe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHUJL.

HccnenoBanre SBICHUS TETUIOOOMEHA IPU CMEIIMBAHUM XOJIOJHOH 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.

Onpenenenue yaeabHOW TETUIOTHI MUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzauusi Tel. J[Ba poaa sieKkTpuueckux 3apsaoB. BzaumoneiicTBue
3apsDKEHHBbIX Tel. 3akoH KynoHa (3aBUCMMOCTH CHIJIBI  B3aUMOJACUCTBUS
3apsKEHHBIX T€J OT BETUYUHBI 3apSJI0OB U PACCTOSIHUS MEKTY 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 JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsia.

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
JU1s yyacTka nend. [locnenoBaTenpHoe U apauiebHOE COEqUHEHNE ITPOBOAHUKOB.

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

[TocTosiHHBIE MarHUThI. B3anMoielicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojae. MarauTtHoe mojie 3eMJIM W €ro 3HaueHue g Ku3HM Ha 3emiie. OnbIT
Opcrena. MarHuTHOE 1OJI€ JNEKTPUUYECKOro ToKa. [IpuMeHenne 31eKTpoOMarHuToB
B TeXHUKE. J[€fiCTBHE MarHUTHOIO MOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTaTEIb
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.

DneKTpU3anus TeNl.
JIBa pona 3JIEKTPUYECKUX 3apsIOB U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEHUCTBUE JIIEKTPOCKOIIA.
DneKTpocTaTudecKas HHIYKIUS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
IIpOBOIHUKH U AUBIECKTPUKH.
MoenrpoBaHue CUIIOBBIX JIMNHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JIeiCTBHS ANEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B XKHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. U3Mepenne 35eKTpuIecKOoro HanpsHKeHUs. BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUH.
. B3anmosielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JIeJIEHUs OJOCOB MAarHUTA.
. MozennpoBaHre MarHUTHBIX MOJIEA OCTOSIHHBIX MATHUTOB.

W X N U kA WwWN e
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

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.

o u k~w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO  HAOIMIONCHHWIO DJICKTPU3AIMU  Tel MHAYKIUEH W TIpH
COTIPUKOCHOBCHHH.

UccnenoBanne neWCTBUSL DJICKTPUYECKOIO TIOJISI HAa TIPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKON IETH IOCTOSHHOTO TOKA.
N3mepenune u peryJIupoBaHue CHUIIBI TOKA.

N3mepenne u peryJIupoBaHue HAIPSKEHUS.

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

OMBITHI, JEMOHCTPHUPYIOTITHE 3aBUCHUMOCTD AJIEKTPUUECKOTO
CONPOTHUBJICHUSI IIPOBOJHUKA OT €ro JUIMHBI, IUIOMIATU IIOTICPEYHOTO
CEUCHUS U MaTepHaa.

[IpoBepka mnpaBwiIa CIOXKEHUS HANPSHKCHUH MpU  TOCIIEA0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWJIBI TOKa MPHU MapaUICIHHOM COCIWHCHUU
PE3UCTOPOB.

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

HccnemoBanne 3aBUCMMOCTH CHUIBI TOKA, MIYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKECHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMO/ICHCTBUS ITOCTOSIHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO TTOJISI ITOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHCHUH
U pa3JIeNICHUH.

HccnenoBanue NeMCTBUS SISKTPHUYECKOTO TOKA HA MAarHUTHYIO CTPETIKY.
OmbITEI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBHS
KaTYIIKA ¢ TOKOM ¥ MarHUTa OT CHJIBI TOKA U HAIPABIICHUS TOKA B KaTYIIIKE.
N3yuenue necTBUS MarHUTHOTO TOJISI HA IPOBOTHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. U3mepenue KII/] anekTpoaBuraTeabHON yCTaHOBKH.

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

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJ1eHUsI.

Mexanuyeckoe JBWXKEeHME. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOJIMHENWHOE
nBmkeHue. HepaBHOMEpHOE NpsMONMHENHOE IBHKeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe nBrkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. lleproa u uvactora obOparieHus.
JIuneiinas u yrinoBas ckopocTd. LIeHTpocTpeMHUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropoi 3akoH HeroroHa. Tperunii 3akoH HprotoHa.
[IpyHIMT CynepO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUsl: cujia TPEHUS CKOJIbKEHUs, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPCHUSI.

Cuiia TSOKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOHOTO
najgeHus. J(Bmxenne ruranetr Bokpyr Connnoa. IlepBas kocmumueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aAKPETIIIEHHON OChIO BpalieHusi. MoMeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3meHnenue mmmyiibea. UMmynbc cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHepruu U paboTel. [loTeHIInanpHass YHEPTUs TeJa, MOAHSATOTO HaJl
MOBEPXHOCTHIO 3eMiid. [loTeHIManbHast SHEeprus cxaToi npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW HHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalGmroneHne MeXaHU4YeCKOTo JBUKEHUS Tela OTHOCUTEILHO Pa3HBIX Tell

OTCYCTA.
2. CpaBHeHME MNYyTE€ U TPAEKTOPUM MABUKEHUS OAHOTO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBUKECHUSL.
4. HccnepoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHSI.
HaGmronenue nBr>XeHHs Tea Mo OKPYKHOCTH.



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

HaOnronenre MexaHn4eCcKuX SIBJICHUM, IPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MAacChl Te€Jla W JEHCTBYIOLIEH Ha HETO
CHUJIBI.

HabGmronenue paBeHCTBa CHIT TIPU B3aUMOJIEHCTBUH TETI.

N3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEJI.

CoxpaHeHue UMITYJIbCA IPU HEYITPYTOM B3aUMOICICTBUMU.

CoxpaHeHHEe UMITYJIbCa TIPHU a0COFOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HabGmronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHUU.
CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJIa MO ICHCTBUEM
MPYKUHBL.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pasroHa U JaJIbHEHUILEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WA TEJICKKH.

OrnpenenieHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKCHHS
[IapUKa 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejda IMPU PABHOYCKOPEHHOM JBHUKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU NIPH PaBHOYCKOPEHHOM
JIBIDKEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIUE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduireHTa TPEeHUS CKOJIbKCHHS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHHS P PABHOMEPHOM JIBUKEHUH TeEJIa 110
TOPU30HTATBHOM MOBEPXHOCTH.

Onpenenenue palOOThl CUJIBI  YOPYrOCTH MpHU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOJABUXKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXPAHEHHS YSHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.



KonebarensHoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: TIEPHO/I,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U MpyKUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPIUH MPH KOJICOATEIHHOM JBUKECHUM.

3aryxatomue — koneOanus.  BwiHyxkzaeHHole — kojeOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MexaHWYeCcKuX BOJIH. [IpoponbHble U
[IONIEpEYHbIE BOJHBL. [[MMHA BOJHBI © CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['pomMKkocTh 3ByKa W BbicOTa ToHA. OTpaxeHue 3Byka. MHpazByk u
YIbTPa3BYK.

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

HabGmonenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYAEHHBIX 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
MasTHHKA.
2. Ompenenenrie 4acTOThI M NEPUOA KOJIEOAHHI PY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTU TIepHOJia KOeOaHUii MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOa KOeOaHU MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH NepuUoAa KoieOaHul rpysa, MOJABELIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TNEpHoJa  KoJjeOaHUid
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOHOTO MaJeHHUS.
Pasznen 10. DiekTpoMaraHuTHOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  TOJiIe.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. I[lIkana »IEKTpOMAarHUTHBIX BOJH. Mcnonp3oBaHue
AJIIEKTPOMArHUTHBIX BOJH JIJIs COTOBOM CBSI3H.
OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBeETa.
Hemoncmpayuu.
1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopnsie pabomel u onvimol.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOMJIBHOTO

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
OoTpakeHHe cBeTa. Vcmonb3oBaHME TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJIAX.

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

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpbtoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus 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.

[Tonyyenune n300pakeHU ¢ TOMOIIBIO JTUH3.

[TpuHuun necTBus goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBeTa B CIEKT.

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

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanne 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOIO Jiyya OT yrjia
MaJICHUS.

2. M3ydeHune xapakTEPUCTHK U300pKCHUS MPEMETA B TUIOCKOM 3EpKaJle.
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3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIICHHUSI CBETOBOIO Jyya OT yria
NaJICHNS Ha TPAHUILIE «BO3yX—CTEKIION.

4. TlonyueHue M300pakeHHI ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHHS M ONTUYECKOM CHIIbI COOMparoen
JVH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CIEKTP.

7. ONBITBI MO BOCTIPHUSTHIO IIBETAa MPEAMETOB MPHU WX HAOIIOJECHUHN dYepes
I[BETOBBIC (PUIIBTPHI.



Pa3nen 12. KBanToBLbI€E SIBJIEHHS.

Omnwitel Pesepdopna 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.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHs 3apsJ0BOIO M MAacCOBOTO 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. CHoekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. ComekTp BoAOpoOA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIINX U3TYyUYESHUM.

6. Peructpanus uzinydeHust OpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CrIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUYECHUS.

2. HccrnenoBaHne TPEKOB: U3MEPEHHE SHEPIUM YaCTHUIBI [0 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001HAKO NI MOAYIb.

[ToBTOpUTENBEHO-0000MAOIINK MOAYJIb MTPEAHA3HAYEH I CUCTEMATH3aLUuu
1 00001IeHNS TTPEAMETHOTO COACPIKAHUSA U OTIBITA IEITEILHOCTH, 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
NESATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAY4YHAs! TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOAOB HCCIIEIOBAHUS
SBJICHUW TPUPOJBI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIIE
KAUYE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMINATBHO AEATEIbHOCTHBIN XapaKTep JaHHOTO pa3/ielia peajnu3yeTcs 3a
CU€T TOTO, UTO OOYYAIOIIMECS BBIMOIHAIOT 331aHMsI, B KOTOPBIX UM IMpeaJiaraeTcs:



HA OCHOBE TIOJYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHATH
dbusnUecKkue SBICHUS B OKPYIKAIOIIECH 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 JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

- OCO3HAHWE BAXHOCTHU MOPAIBHO-3TUYECKUX IPUHIIUMIIOB B JIESITEIbHOCTH
YUYEHOT0;

3) 3CTEeTHYeCKOr0 BOCTIUTAHUSA:

- BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHMSL:

- OCO3HaHHME IEHHOCTH (HU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MMO3HAaHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMHM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIIOOO3HATEIBLHOCTHU, HMHTEpPEca K HCCIeI0BATEIbCKOM
NEATEIbHOCTH;

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

- OCO3HaHUE IIEHHOCTU Oe3omacHoro o0paza JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH MpaBUi O€30MAaCHOTO IMOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyIOBaHUEM B
JOMAITHUX YCIIOBHSIX;

- chopMuUpPOBaHHOCTH HABBIKA PeIICKCHH, MPU3HAHUE CBOETO MPaBa Ha ONITHOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHMBHOE Yy4YacTHE B pPEUICHUM MPAKTUYECKUX 3ajay (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)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

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

pelieHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHSM CONHAJIbHOM W NMPHPOIHOM
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBIMOJHEHUH HWCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPaBICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSAM
APYTHX;

e - TIOBBIIICHHE YPOBHSA CBOEHW KOMIIETEHTHOCTH 4YE€pe3 NPaKTHYECKYIO
NeSATEeNbHOCTD;

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,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBUIA.

METAIIPEIMETHBIE 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 YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA

ba3oBble Jiornueckue JaeiicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIECHUIA);
e YCTAHABJIWBATH CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUS,



BBISIBIISITh 3aKOHOMEPHOCTHU Y MMPOTHBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
JAHHBIX U HAOIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;
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:

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEI0BATEICKUM HHCTPYMEHT TO3HAHMS;
IPOBOJIHUTH [0 CAMOCTOSITENILHO COCTABIIECHHOMY IUIAHY OMBIT, HECIOKHBIN
(bu3MYeCKul IKCIIEPUMEHT, HEOOJbIIOe HcchaeoBaHUEe (U3HUECKOTO
SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb M  JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOATENBLHO (POPMYIHPOBATH 000OIEHUS U BBIBOJBI MO PE3yJIbTaTam
MPOBEIEHHOTO HAOIIOACHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh  BO3MOXXHOE  JIaJibHEMIee pa3BUTHE  (HU3UYECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

OPUMEHSTh Pa3Iu4yHble METOAbl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C Y4ETOM MPEAJIOKEHHOW Yy4uyeOHOM
(bu3nYecKoi 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
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 MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXIaeMOil TEMBbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HAa DPEIICHHWE 3aJaud W TOAJACpKaHUE
0J1aroKeNIaTeILHOCTH OOIICHUS,

COTOCTaBIISATh CBOM CYXKJCHUS C CYXKIACHHSIMHU JPYTHX YYaCTHUKOB
auanora, OOHapyKMBaTh pa3IUINUe U CXOACTBO TIO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3yIbTAaThl BBHIIOIHEHHOTO (PU3NUYECKOTO OIbITA
(3KCTIepuMeHTa, UCCIeI0BaHus, 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‘y.]IﬂTI/IBHLIe YHUBEpPCAJIBHBIC 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
IUTaHa HMCCIIEOBAHUA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh IPEIaraéMble BApUAHThI PELICHU;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIL, IMOIMOHAJILHbIN UHTEJIEKT:

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 TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJHU U YCIOBUSIM;

CTaBUTh CeOs1 HA MECTO JIPYTOro YejioBeKa B X0JI€ CIopa WM JIUCKYCCUU Ha
Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MPHU perieHUuU (HU3NISCKUX 3a/1a4 UITU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYTroro.

HPEAMETHBIE PE3YJIBTATDI



K konity o0yuenus B 7 Kjacce npeMeTHbIE pe3ybTaThl 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 COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe [IBI)KEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIAs
cuia, nedopmarus (ympyras, IJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBjaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
PAaBHOMEPHOE  JBH)KCHHE, HEPABHOMEPHOE  JBWKEHUE, HWHEpLUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpalleHus, nepeaava JaBjaeHus: TBEPAbIMU TEIaMHU, )KUIKOCTIMHU U Ta3aMu,
aTMOoc(epHOE MaBJICHHWE, TUIABAaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIuM) MO ONHUCAHUIO UX XapPaKTEPHBIX 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:
OpUMEpPBI JIBUKEHUSI C PA3IUYHBIMU CKOPOCTSIMH B JKMBOM M HEXHBOU
NpUpoje, ACUCTBUE CHJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSHHUE
aTMOC(EPHOro IaBJICHUS Ha KMBOM OpraHU3M, IUIABaHHE PbIO, pbluaru B
TEJIE YEJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]1a4y B yU4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJIICHUI;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCTIONIB3YSI
(dbu3nyeckue BeIMIMHBI (Macca, 00bEM, IIJIOTHOCTH BEIIECTBA, BpeMsl, Iy Th,
CKOPOCTb, CPEJIHsI CKOPOCTb, CHJIa YNPYTOCTH, CUJIa TSKECTH, BEC TeJa,
CUJIa TPEHHUSI, 1aBJIeHHE (TBEPIOrO TeJa, )KUJKOCTH, I'a3a), BbITAJIKUBAIOIIAS
CWJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJICYO 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 BENUYUH, HAXOAUTH (HOPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH TrpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu3oBaTh CBOWMCTBA TN, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3YsI TIpaBUjIa CIOXEHUs CUJI (BIOJb OJHOW MpsAMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU



SHEPruH, NpPU H3TOM JaBaTh CJOBECHYIO (OpPMYIHMPOBKY 3aKOHA U
3aMMCBIBATH M0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBICHMUS, TPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7ayd B 1—2 JEHCTBHS, HCHOJB3ys 3aKOHBl H
dbopmyIibl, CBsA3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCIJIOBHS 33/1a4d 3alMChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3HUUECKUE
BEJIMYMHBI B (OPMYJBl U MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOUYHBIC
JaHHbIE, HEOOXOIUMBIE NJIsl PEIICHUS 3aJ]1ay, OLIEHUBATh PEATUCTUYHOCTD
NOJIy4eHHOU (PU3UUECKOI BEIHUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(bu3NYECKUX METOOB, B OMMCAHUH MCCIIE0BAHNUS BbIICIATH IPOBEPSIEMOE
IpEeIoIoKEeHNE (TUIOTE3Y ), pa3indaTh U HHTEPIPETUPOBATH OJTyUEHHBIH
pe3ynbTaT, HaXOAUTh OLIMOKA B XOJE OIbITa, JeJaTh BBIBOABI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PUBMYECKUX SBJICHUNH WM
(u3HYEeCcKUX CBOMCTB TeN: (HOPMYIMPOBATH IPOBEPSEMBIE MPEAION0KECHHUS,
coOUpaTh YCTAaHOBKY U3 MPEJI0KEHHOTO0 000pYyA0BaHUs, 3aHChIBATh X0/
orbITa U GOPMYIUPOBATH BHIBO/IBI,

BBIIIOJIHATh TPSAMBIE U3MEPEHUS PACCTOSHMS, BpPEMEHHM, MAacChbl Tela,
o0béMa, CHUIBl M TEMIEpaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

POBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMUYUHBI OT
IpPYrod € HCIONb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMXKYILErOCs TeJIa OT BPEMEHU JBUKEHUS TeJla, CHIIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHHS OT ILIOLIAJN COINPUKOCHOBEHHUS TEJI, CHIIbI
YOPYTOCTH OT Y/UIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
NOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TUTaBaHMSI TEJ, YCJIOBHM paBHOBECHS pblyara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUs, CcoOupaThb YCTaHOBKY U
BBITIOJIHATh U3MEPEHHUs, Clenys MNPeIJIoKEeHHOMY IUIaHy, (DUKCUPOBAThH
pe3ynbTaThl TMOJIYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIMYMH B BUJE



MPEIOKCHHBIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI IO pe3yibTaTaMm
UCCIIEIOBAHMS;

NPOBOJNUTh KOCBEHHBIC H3MEpeHHsI (DU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBICHHUE
BO3/yXa, BBITAJIKUBAIOUIAsl CHUJa, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUJIKOCTh  Telo, KOAD(UIMEHT TO0JE3HOr0  JICUCTBUA  MPOCTHIX
MEXaHHU3MOB), CJenysl NPEIOKEHHOW HHCTPYKLMU: IMPH 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:
BEChl, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
NOJIIUITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIUYECKUA Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBONH HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXO0AUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAWTh  TNpPUMEpPHl  (HAXOAWTh  HWH(OpPMAIMIO O  TPHUMEpax)
NPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
XKU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpallleHUu ¢ NMpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEICHUS B OKPY KAIOILEH Cpee;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HaHUH © TYTEM CpPaBHEHUS Pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMALIMIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOMKET OBIThH
HEJIOCTOBEPHOM;

WCITOJIH30BATh MPHU BBITIOJHEHUHN y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYPY HPUUUECKOTO COJEPIKAHMS, CIIPABOYHBIE MATEPHAIIBI, PECYPChI
cetu VHTepHer, BiaAeTb MNpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie myOauyHo AesiaTh KpaTKUe COOOIIEHHS O pe3ysIbTaTax MPOEeKTOB WU
y4eOHBIX HCCIEIOBAaHUM, MPU 3TOM T'PAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIH



MOHATUWHBIN ammapaT Kypca (U3HKH, COIMPOBOXKIATh BBICTYIIICHUE
[IPE3EHTALUEN;

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

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 M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTAIIIUUECKUE U
aMmopdHbIe Tea, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXXHOCTh
BO3AyXa, TeMIeparypa, BHYTPEHHSSI SHEPrusi, TEIJIOBOW JBUTATElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIe, TPOBOHUKU
Y TUDJICKTPUKH, TIOCTOSHHBIN JIEKTPUIECKUN TOK, MArHUTHOE TIOJIE;
pasnmuuaTth SBJICHUS (TEIUIOBOE pacIIMpeHHe W C)KaTHe, Teruionepesaada,
TEIUIOBOE PaBHOBECHUE, CMAUMBaHUE, KANWUISIPHBIE SIBIICHUS, UCIIapEHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJieBaHUE), KUIICHUE,
Terionepeaya (TeTIOMPOBOHOCT, KOHBEKIIHSI, U3JIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS DJIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICUCTBUE MAarHUTOB, JCHCTBHUE
MarHuTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT UHIYKITUS)
0 ONHCAaHUID UX XAapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TMPOSIBICHWE HW3YYEHHBIX (U3WYECKUX  SBICHUU B
OKpY’)KalollleM MHpPE, B TOM 4YHucjie (U3NYECKUE SBICHHUS B TMPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUIbI B mpupoje, wuzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, YJICKTPUICCKUE
SBICHUS B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
moJie 3eMiIH, Apeid MOI0COB, POJIb MArHUTHOTO ITOJIS JIJIS )KU3HU Ha 3emuie,
MOJISIPHOE CHUSHHUE, TPU ITOM TIEPEBOJIUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKHUX
SIBJICHU;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOB3YSI
(dbu3nYecKre BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHS, KOJIUISCTBO
TEIUIOTHI, yJEJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJEJbHAA TEIUIOTa
IJIABJICHUSI, YJENIbHAas TEIIoTa MnapooOpa3oBaHMs, yJAelbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM



MAIlIHbI, OTHOCUTEIIBbHAS BIIAJKHOCTh BO3/1yXa, JIEKTPUUECKUH 3apsll, CHIIa
TOKA, DJJIEKTPUYECKOE HAIpPsOHKEHHUE, COIPOTUBJIECHHUE IPOBOJHUKA,
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-KHHETUYECKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULIUN MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsAaa, 3akoH OMa 1 yyacTKa LENH, 3aKOH
Jxoynsa—JIenua, 3aKkoH COXpaHEHUs SHEPTUH, IIPU ITOM 1aBaTh CIIOBECHYIO
(OopMyYITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHUYECKOE 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
YCJIOBUS 3aJayd 3alliChIBATh KPATKOE YCIIOBHUE, BBIABIATH HELOCTATOK
JaHHBIX JUISL pEUIeHMs] 3aJauyd, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HEeoOXoauMble JUIsl €€ peuieHus, NPOBOJUTh PACUETHl M CpPAaBHHUBATh
MOJTy4YeHHOE 3HauUeHUEe (PU3NYECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PEUIUTh MpPU MOMOIIU
($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 IpPU M3JIYYEHHU OT IBETa M3JIydaroliel (IOrjouaromie)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIIAAX €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aWMMOJEHUCTBHE
JIEKTPUYECKUX 3apsAl0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YQJIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHATHOTO TIOJII Ha NPOBOJHHMK C TOKOM, CBOMCTBA JJEKTPOMATHHTA,
CBOMCTBa 3JIEKTPOJABHUIATENS IMOCTOSHHOTO TOKa): (OPMYJIUpPOBATH



IpoBepsieMble MPEANONI0KEHHs], COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py/10BaHUs, OMUCHIBATh XOJI ONbITa 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 MNPOBOAHMK, OT HANpsDKEHUS Ha  I[POBOJHHUKE,
UCCIIEIOBAHUE TOCIEAOBATEIBHOIO M IApaJUIENbHOTO  COECIUHEHMU
IPOBOJIHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATh
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
000py10BaHUEM;

XapaKTepu30BaTh NPHUHIMUIBI  JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONIOPOM HA MX ONUCAHUSA (B TOM YHKCJIE: CUCTEMA
OTOIUIEHHUSI 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
IpUOOpPHI IO CXEMaM U CXEMATUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKHX LEMe C
IIOCJIEIOBATENBHBIM U NAPAJJIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3andas
yCIIOBHbIE 0003HAYEHHUSI SJIEMEHTOB AIEKTPUUECKUX LIETIEH;

NPUBOAUTH  MpUMEphl  (HAXOAWUTh  HH(OpMALMIO O  OPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEJHEBHOU



KU3HU N1 oOecrieueHrs 0e30MacHOCTH Mpu oOpaIrieHnuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHUS 30POBhS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpMAaUK (U3HUECKOTO COJCpKaHHUSI B
NuTepHeTe, Ha OCHOBE WMEIOMIMXCS 3HAHUH © MYyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBIACISATh HHPOPMAIIUIO, KOTOPAs SIBIISIETCS
MIPOTUBOPEYUBON HIIK MOKET ObITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu UHTEepHeT, BIaAeTh NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpPaTKUE YCTHBIE COOOIICHMS,
0000mass wmHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
coJiep KaHus, B TOM YHUCJIE ITyOIMYHO MPEACTABISITh PE3YIBTAThI TPOCKTHOM
WJIM UCCIIE0BATEIIbCKOM e TENHPHOCTH, TIPU 3TOM TPAMOTHO MCITOJIH30BATh
M3YUYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIIJIEHUE TIPE3EHTallUEH;

MPU  BBHITIOJIHEHWH YYEOHBIX TIPOEKTOB M HWCCICIOBAaHUN (DHU3NICCKUX
MIPOIIECCOB pacHpenesaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUHU C
MMOCTABJICHHBIMH 33Ja9aMHt, CJICANTH 3a BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBAThH COOCTBEHHBIM BKJA] B
JeSITENbHOCTD TPYIIIbI, BEICTPAUBATH KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koHIy o0yueHus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJB30BaTh TMOHATHUSA: CUCTEMa OTCU€Ta, MaTepualibHas 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,
CHEKTPhl UCIYCKAHUS M TOTJIOIIECHUs, anbda, OeTa- U raMMa-u3IIy4eHHUs,
W30TOIIbI, SiFIEPHAsi SHEPTeTHKA;

paznuuath SBJICHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOJIHOE
najieHue Tell, pABHOMEPHOE JIB)KEHUE 10 OKPY>KHOCTH, B3aHMOJIEHCTBHE
T€J, PEAKTUBHOE JB)KEHUE, KOJIEOATENbHOE NBMXKEHHE (3aTyXarollue U
BBIHYXJICHHBIE KOJE€0aHUs), PE30HAHC, BOJIHOBOE JBUXKEHHUE, OTPaKEHUE



3ByKa, MPSMOJIMHEHMHOE PpaCIpOCTPaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUe OeJoro 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,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOIO U3IyYEHHM, €CTECTBEHHbIN
PaaMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
MPUPOIHBIX MHUHEPAJIOB, JEHUCTBHE PAJAMOAKTHBHBIX W3IyUYCHUNH 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
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJbC Tejla, HMIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPTUs Tea,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIH, MOTCHITMATbHAS DHEPTUS CXKATON
MPY>KUHBI, KHHETUYECKAas JHEPT U, ITOTHAS MEXaHUYECKask SHEPTHs, IEPHO,T
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;
XapaKTepu3oBaTh CBOWMCTBA Ted, (U3UYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHWs DHEPTHUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
MPUHITUIT  CYTEPIIO3UIIMA CHJI, TPUHIUI OTHOCHUTEIHHOCTH [ amumies,
3aKk0oHBbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
NPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsIOBOTO U MAaCCOBOTO YHUCEN
NP SIICPHBIX PEaKIUsX, MPH ITOM J1aBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalul MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBIAThH
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 aHAJIN3a yCJIOBUA 3aJa4M 3aIllMChIBATh KPATKOE YCIOBUE, BBIABIATH
HEJIOCTAIOIINE 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
(u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIIEOBaHUS, BBLACIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJKa
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
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs IpeaMeTa B coOuparolien
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaTbIX CIEKTPOB H3IIy4YEHUSs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 H30bITOYHOro Habopa
000py/10BaHUs, OMUCKHIBATh XOJI ONbITA U €r0 Pe3yJIbTaThl, POPMYINPOBATH
BBIBOJIBL;

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
UCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HadJaJbHOW CKOpPOCTH, NepHoja
KOJICOaHUI MAaTeMaTHYEeCKOro MAasTHHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPaKE€HHs CBETa OT yIJIa MAaJeHUs U yIUIa MPEJIOMIICHHS OT yria
NajJeHus1): IJIaHUPOBaTh HCCIIEIOBAaHUE, CAMOCTOSITEIBHO COOUpPATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



(bu3NYecKuX BEIWYMH B BUAC TAaONWIl U TPaUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIEI0BAHNUS;

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
KoJIe0aHUN MaTeMaTH4ecKOro W NPYKMHHOT'O MAasTHUKOB, 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;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH U padoTe ¢ 1ad0paTopHbIM
000opyI0BaHUEM;

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,
CHEKTPOCKOMN, JO03UMETp, Kamepa BuibcoHa), HCHONB3YySd 3HAHUS O
CBOMCTBaX (U3MYECKHX SBJIEHUW U  HEOOXOIUMbIE (PU3HUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMNCTB, U3MEPUTEIIbHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOILECCOB MPU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEeMBI IS
MOCTPOCHHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMparoIeil TNH3E;
NPUBOAWTH  TNpPUMEPHl  (HAXOAWUTh  HWH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTHYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU MpU oOparieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOICTBAMU, COXPAHEHUS 30POBhS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO TOBEJICHUS B OKPY KAIOIIEH Cpeie;

OCYIIECTBISITh TOMUCK HHPOpPMAIMH  (PU3NYECKOTO COACpNKAHUSI B
HuTepHeTe, caMOCTOATENbHO (HOPMYIHPYsI MOMCKOBBIN 3allpoc, HAXOAUTh
NyTH ONpeAeNeHUs JOCTOBEPHOCTH MOJYYEHHOU MH(OpMAIMKU HA OCHOBE
UMEIONTNXCS 3HAHUN U IOMOJHUTEIBHBIX HCTOYHUKOB;



MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOro COAEpKaHus, CIPaBOUYHbIE MAaTEPUAIIbl, 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 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB H TeM (uudgposrbIe)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Pa3neu 1. ®usnka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MHPa
bu6mmorexa [IOK
1.1 dusuka - Hayka o IIPUPOJE 2
Y pHpoa https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
1.2 Ddusnueckue BEINUUHBI 2 1
https://m.edsoo.ru/7f416194
1.3 EcTrecTBeHHOHAYYHBIN METO/ IIO3HAHUS 2 1 bubnmorexa [IOK
’ y A https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paznen 2. IlepBoHayasnbHble CBeIeHUS 0 CTPOEHHUHU BellleCTBa
bu6mmoreka [IOK
2.1 CTtpoenue BelecTna 1
ThoCHHE Betects https://m.edsoo.ru/7f416194
29 JIB>KeHre 1 B3aMMOJICUCTBUE YaCTHUII ) 1 bubnnoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 Arperatrasie cocTo elecTBa 2
Tperathbl TOAHILT BELIECTE https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHue ¥ B3auMojieiicTBHE TeJl
b K
3.1 MexaHH4ecKOoe NBUKEHUE 3 nomoreka O

https://m.edsoo.ru/7f416194
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bu6mmorexa [{OK

3.2 14 4 1
HEPIIGL, Maced, fUIoTHOCTS https://m.edsoo.ru/7f416194
bu6nmorexa [JOK
33 Cuia. B 14 2
A BHARL CIT https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bubmuorexa [JOK
' TEJIAMH, KUJIKOCTIMM U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
4.2 JlaBrenne KuAKoCTR > https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
4. A
3 TMOC(epHOS AaBIICHHE 6 https://m.edsoo.ru/7f416194
44 JlelficTBHE KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazpeny 21
Pasnea 5. PaGoTra 1 MOIIHOCTB. JHepPrus
bu6mmorexa [{OK
31 Pabora 1 MorHOCTS 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBbI 5 1 bubmmorera [TOK
https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
. M 4 1
>3 CAHIHCCRAL SHEPTIE https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3je/ioB U TeM undposbie
Ne i/m P Konrpoabusie IIpakTnuyeckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pea 1. TenioBblie IBJICHUSA
1.1 Ctpoenue 1 cBOICTBa BELIECTBA 7 brbmmorexa [TOK
) p m https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CTIIOBLIE NPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
)1 DJIEKTPUYECKUE 3aps/ibl. 3apsKEHHbBIC Tela 7 1 bubnnorexa [HOK
’ 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [JOK
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUN TOK 20 2 7 hits://m.cdsoo.r/ 74181 ce
bu6mmorexa [JOK
2.3 M 6 1 1.5
ATHHTHPIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHHTHAM HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 14.5


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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB U TeM nudpoBbie
Ne i/m P Konrpoabusie IIpakTnuyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKO€e NBYIKEHUE U CITOCOOEI €ro 10 | bubmnoreka [HOK
' OIMCaHMS https://m.edsoo.ru/7f41a4a6
bu6nmnorexa [JOK
1.2 B3anmoneiictBue Te 20 1 3
MMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHbI COXPaHEHUSI 10 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJHbI
bu6mmoreka [JOK
2.1 MexaHnYeCKHEe KOJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
2.2 MexaHn4eCcKue BOJIHBL. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMAarHuTHOE TOJIE U 6 ) bubnnorexa [JOK
' 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
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https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK

4.1 3aKOHBI pacIIpOCTPAHEHHUS CBETA 6 2 hitps:/m.cdsoo.ru/7f4 1 ada6
bu6mmorekxa [JOK
4.2 JI
WH3bI H ONTHYECKHE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 0 3 2
AIOAMCHIE DEIIOTO CRETa B CHiekIp https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen S. KBantoBble siBJIeHUs
Bbu6muorexa [JOK
5.1 nu 4 1
CIyCKaHHUE U MOTJIOIIEHUE CBETa aTOMOM https://m.odsoo.ru/7f4 ada6
Bbu6morexa [JOK
5.2 C 6 1
TPOCHHE STOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
53 A 7 1 1
AICPHIE pediint https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3znen 6. IloBTopuTE 1bHO0-00001IAKO NI MOYJIb
6.1 [ToBTOpEeHME 1 00001IEHNE COAECPHKAHMS 9 ) bubnnorexa [IOK
' Kypca pusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 3 27


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HNOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4acos

Ne
T
w/n eMa ypoka Beero KonTpoabHbie
padoThI

du3nka — Hayka O IPUpOJE.
SIBnenus npupoasl. Gusndeckue 1
SIBJIICHUS

MexaHu4uecKkue, TEIJIOBEIE,
2 AJIEKTPUYECKHE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBIICHUS

®du3nyeckue BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccinenosanue "N3mepenne
TEMIIEPATypPhI PU TOMOIIH
XKHUIKOCTHOTO TEPMOMETpa U
JlaT4YMKa TeMIepaTypol"”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3Y4aloT MPUPOTY.
5 EcrecTBeHHOHAy4YHBIN METO 1
no3HaHus. Onucanue GU3HISCKUX
SIBJIEHUU C IIOMOILLIO MOJIEIEH

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmorexa [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccinenosanue "[IpoBepka
6 TUIIOTE3El: JaJILHOCTE MOJIETA 1
[IapHKa, MYIIEHHOTO


https://m.edsoo.ru/ff09f72a

TOPU30HTAJILHO, TEM OOJIBIIIE, YEM
OosbIe BbICOTA MycKa"

Ctpoenue BeniecTBa. ONbITHI,

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCJI

7 OKa3bIBAIOIIHE JUCKPETHOE bubnnorexa [IOK
p https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIIEeCTBA
8 JIBM>KEHHUE YacTHIl BEIECTBA bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «ONbITH 1O
9 HaOJIIOAEHUIO TEILIOBOIO
PaCIIUPEHHUSI Ta30B»
10 ArperatHbie COCTOSIHMSI BEIIECTBA
B3anMocBs3s Mex 1y cBOWCTBaMHU
BEIIIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuorexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSTHUH BOJIbI
MexaHnueckoe IBIKEHHUE.
12 PaBHOMEpHOE M HEPABHOMEPHOE bubmmorera [TOK
p P P https://m.edsoo.ru/ff0a05¢c6
IBHKEHUE
bu6mmorexa [JOK
13 Ckopoctb. EnuHUIEI cKOpoCcTH
p A A p https://m.edsoo.ru/ff0a079c¢
14 Pacuetr myTH ¥ BpeMeHH IBUKECHUS Bubmorexa TOK
y p https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aK0oH HHEPLIUH.
P N P bu6mmoreka [JOK
15 B3aumozeicTBue Ten Kak IpuyruHa

https://m.edsoo.ru/ff0a0c10



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

IInoTHOCTE BemiecTBa. Pacuet Mmacchl

bu6mmoreka [{OK

16
1 00beEMa Tesa IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHas pabota
17 «Ornpenenenue MIOTHOCTH TBEPAOTO
TEIa»
18 Pemenwne 3agay mo Teme bubmuoreka [JOK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23¢c
Cua Kak XapakTepuCTUKa
19 B3auMoaencTBua Tei1. Cuia
yrpyroctu. 3akoH ['yka
JlabopaTtopnas pabota «3yuenue
20 3aBUCUMOCTH PaCTSIKCHUS
(medopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI»
21 SIBnenune Tarorenus. Cuiia TSIHKECTH
CBs13b MEX]ly CHIION TSKECTH U
N bu6mmorekxa [JOK
22 Mmaccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3amad o teMe "Cuia TKeCcTH
Cuna TSHKECTH Ha IpYTHX IJIaHEeTaxX.
23 dusnueckre XxapakKTePUCTUKU bubmorexa LHOK
p p https://m.edsoo.ru/ff0al1502
IUIAHET
bu6mmoreka [{OK
24 WNsmepenune cwi. JluaamMoMeT
p A p https://m.edsoo.ru/ff0al 8cc
bu6nmoreka [JOK
25 Bec Tena. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHUJI, HalpaBJIE€HHBIX
N N bubmuoreka [{OK
26 10 OJTHOM MPSIMOIA.

PaBHOelicTBYIOIIAsA CUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

28

29

30

31

32

Pemrenue 3amad mo teMe
"PaBHopeiicTByrOMmas cuin”

Tpenue CKOJIbKEHUs U TPEHUE
nokos. Tpenue B ipuponae u
TEXHUKE

JlaboparopHnas pabota «3yuenue
3aBHCHUMOCTH CHUJIbI TPCHHUS
CKOJIL)KEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
ITOBEPXHOCTEN»

Perenue 3anau Ha onpeeneHue
PaBHOJICMCTBYIOIIEH CHJIIBI

Pemrenue 3amaud mo remam: «Bec
tenay, «['paduueckoe n3obpaxkeHue
cuiDy, «CHiIn»,
«PaBHOIEUCTBYIOIIAS CUI»

KoHnTtponbHas paboTta 1mo Temam:
«MexaHHuUeCKOe JIBIKEHUE,
«Macca, mIoTHOCTBY, «Bec Tenay,
«I'papuueckoe n3o0pakeHne U,
«Cubn»y

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alcc8

bubmuoreka [{OK
https://m.edsoo.ru/ff0alde0

33

34

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIHUCHUS JaBIICHUS

JlaBnenue raza. 3aBUCUMOCTh
JIaBJICHMS ra3a OT 00bEMa,
TeMITepaTypbl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a20a6

bubmnoreka [HOK
https://m.edsoo.ru/ff0a2376



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

[Tepenaya naBiieHust TBEPIBIMU

bu6mmoreka [IOK

35 TeJIaMH, )KHJIKOCTSIMH U Ta3aMH. hitps:/m.cdsoo.ru/ff0a25b0
3akoH [lackans
aBJICHHEC B KUJKOCTH M Ta3e,
36 A vﬂ . bubmuoreka [JOK
b
BRISBANHOC ACHCTBIEM CHT https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amay no treme «/laBnenue bubmuoreka [JOK
B )KMIKOCTH u rase. 3akou [lackais» https://m.edsoo.ru/ff0a2826
38 Coomaronmecs . bubmuoreka [JOK
QODIIATONIHECH COCYA https://m.edsoo.ru/ff0a2970
39 Cioa i cc bubmuoreka [JOK
MAPABIMHCCIAH TIpe https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopmHeBon
JKUJIKOCTHBIM HAcOC
Atmocdepa 3emmnn. [Tpuannsn
CYIIECTBOBAHUS BO3yIITHOM
41 }61111 a3 3 A CHMOC bubmuoreka [{OK
. 3aBUCUMOCTD
ODOIIOTIH SEMIH. 33 https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT BHICOTHI
HaJl YDOBHEM MODsI
4 Bec Boznyxa. AtmocdepHoe bubmuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTro bubnuorexa [JOK
naenenus. Oneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTBH aTMOC(HEPHOTO
44 Gep OBHEM bubmuoreka [JOK
FIABJICHITL OT BRICOTRI Ha yp https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepouna. AtmocdepHoe bubnnorexa [JOK

JaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
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

Pemrenue 3amad mo teMe

46 "AtmocdepHoe naBieHue"
JlelicTBHE XXUIKOCTH U ra3a Ha BuGmorexa [OK
47 TOTPYCHHOE B HHX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopnas pabota
43 «OmnpeneneHue BhITAIKUBAIOIICH bu6nunoreka [JOK
CHWJIbI, ICUCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTBY»
JlaGopaTopHas paboTa 1o Teme
«VccnenoBanue 3aBUCUMOCTH Beca Bu6miorexa JOK
49 Tera B BOAC (?,T 0brEma https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTb YaCTH
Tea»
Bbu6mmorexa [JOK
30 Hnaane Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHnas paboTa
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYMPOBAHHUE JIOJKU U
ompeieNieHue e€
rpy3onoabEMHOCTH"
Pemenue 3agay o remam:
5 «IlnaBanue cynos. bubnuorexa [JOK
Bo3nyxomnaBanuey, «JlaBienue https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUIKOCTEH U Ta30B»
Bbu6morexa [JOK
>3 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
54 MountgocTts. EquHUIBEI MOIITHOCTH bubmorexa HOK

https://m.edsoo.ru/ff0a3{82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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57

58

59

60

VYpok-uccinenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MpH
HoanLEMeE 0 JiecTHHUIE"

IIpocteie MexaHu3MBbl. Phryar.
PaBHOBecue cui Ha peiuare

KonrponbHas padora no reme
«/laBiIleHHE TBEPABIX TEI,
KHJIKOCTEH ¥ ra3oBy /
Bcepoccuiickas npoBepodHast
pabora

PezepaHslii ypok. Pabora ¢
TeKcTaMu 1o Teme «JlaBnenue
TBEPABIX TEJN, KUJAKOCTEH U Ta30B» /
Bcepocculickas npoBepodHas
pabora

Pbrdaru B TexHuKe, OBITY U IPUPO/IE.

Jlaboparopnas pabota
«HccnenoBanue ycioBHil
PpaBHOBECHUS pblyara»

Pemenne 3agay mo teMe «Y CIOBUS
PaBHOBECHSI pblyara

0.5

bubmnoreka [IOK
https://m.edsoo.ru/ff0a4ffe

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a478¢

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnment nonesnoro neictpust
MexaHu3ma. JJaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
IUIOCKOCTH

0.5

62

Pemenue 3agau o Teme "Pabora,
MomHocThb, KIT/T"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

64

65

66

67

68

Mexanudeckas SHEpIUsl.
Kunerndeckas v noTeHIMAIbHAS
JHEPrus

3aK0OH COXpaHEHUsI MEXaHUYECKOM
SHEPTUHU

VYPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIBHOE OIPENEICHHE
W3MEHEHUs] KHHETUYECKOU U
MOTEHLUATbHON YHEPTUH NTPU
CKaThIBaHUHU TeJIA [0 HAKJIOHHOU
IJIOCKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTH. DHEPTUDY

PesepBHblit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MexaHUuecKoe
nBHKeHHue"

PesepBHbIii ypok. Pabora ¢
TekcTamMu 1o Teme "Pabora.
MomuHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

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

1 bubmnoreka [IOK
https://m.edsoo.ru/ff0a4360

1 1

1 1

1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

1

68 4 12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jara uudposbie
Tema ypoka Konrpoabusie IIpakTnueckue
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON | bubnuoreka [IOK
TEOPUU U UX ONBITHHIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPAOTrO, )KUIKOTO U
. bubnuorexa [JOK
ra3000pa3HOro COCTOSTHUHN 1
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOnbsicHEeHHEe CBOHCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO
COCTOSIHMM BEIlleCTBA HA OCHOBE 1
MOJI0KEHUN MOJIEKYJIIPHO-
KUHETUYECKOU TeOprHn
Kpucranmnmaeckue u amopgHbie | bubmmnorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
CmauuBaHUE U KalUJUISIPHOCTb. 1 bubnnorexa HOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
TennoBoe pacHIMpeHHe U CKaTUE 1

Temnepatypa. CBs3b TEMIIepaTyphbl
CO CKOPOCTBIO TEIIJIOBOTO ABUKEHUS
YaCTHI]

https://m.edsoo.ru/ff0a5a26



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

TEIJIOTA CrOpaHusa

9 Buytpennss sneprusi. Crioco0bl bubnnorexa [JOK
M3MEHEHUS! BHYTPEHHEHN SHEpruu https://m.edsoo.ru/ff0a5c60

10 Bunel Teruionepenaun buGnnorexa [IOK

https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[Ipakrnueckoe

1 HUCTIOJIb30BAHUE TETUIOBBIX CBOMCTB bu6mmoreka [IOK
BEILECTB ¥ MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KomuuectBo Temnotsl. Y aenbHast bubmuoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OanaHca.

13 TennooOMeH 1 TEIIOBOE bubmmorexa [TOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopatopHas pabota

14 "UccnenoBaHue SIBICHUS bubmuorexa [JOK
TeruiooOMeHa Py CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoabI"

Pacuer xonmyecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsi HarpeBaHUS
TeJa ¥ BBIAEISEMOT0 UM MIPU
OXJIAXKICHUH
JlabopaTtopnast pabota

16 "Onpenenenue yaenbHOU bubmorexa LOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus ToIMBa. Y IeiabHas bubnuorexa [JOK

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
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
https://m.edsoo.ru/ff0a7b5a
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19

20

21

22

23

24

25

26

[InaBnenue u oTBepIeBaHUE
KPUCTAJUIMYECKUX TeJl. Y IeTbHast
TEIUIOTa IUIABJICHUS

Jlaboparopnas paboTa
"OnpeneneHue yaelbHON TEIIOThI
IUIABJICHUS JIbaa"

[TapooGpazoBaHue U KOHICHCAIHSL.
Hcnapenne

Kunenue. Y nenpHast Temiora
napooOpa30BaHUs U KOHJICHCAITUH.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIEHUS OT aTMOC(EepHOTO
JaBJICHUS

Brnaxxnocts Bo3nyxa. JlabopatopHas
pabota "OnpenencHare
OTHOCHUTEJILHOU BIIAXKHOCTH
BO3IyXa"

Pemenue 3aa4 Ha onpezeneHue
BIIQ)KHOCTH BO3.lyXa

[TpuHUIMIIBI paOOTHI TEIIOBBIX

neurateneii. [lapoas TypOuHa.
JIBrraTenb BHyTPEHHETO CTOPAHMS

KII/ TermoBoro nBuraresns.
TeruoBble IBUTATENN U 3aIIATA
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U IPEBPAICHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

bubmnoreka [IOK
https://m.edsoo.ru/ff0a71d2

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a72fe

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7628

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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29
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31

32

33

34

35

36

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMme ""TennoBbie ABJICHUS.
N3MeHeHue arperaTHbIX COCTOSIHHI
BemiecTna"

KonTponbhas pabota no teme
"TermoBele ABiIeHUA. M3Menenne
arperaTHbIX COCTOSIHHI BemecTna'

Onektpusaius Ten. [[Ba pona
INEKTPUIECKUX 3aPsIOB

Ypok-uccienoBanue
"DnexTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

B3anmoneiicTBre 3apsyKeHHBIX TETT.
3axoH Kysona

DJIEKTPUYECKOE TOJIE.
HanpsiskeHHOCTB 3JIEKTPUYECKOTO
nosis. [IpuHnmn cynepnosunuu
JIEKTPUYECKUX MOJIEN

Hocurenu snekTpudeckux 3apsaos.
OnemeHTtapHbiii 3apsa. CTpoeHue
aToma

ITpOBOTHUKY U AMIIEKTPUKHU. 3aKOH
COXPaHEHMS HIIEKTPHUECKOTO0 3apsiia
Pemienue 3a1au Ha IpUMEHEHHE
CBOMCTB DIIEKTPHUECKHX 3aps/I0B
DNeKTpUYECKU TOK, YCIOBUS €ro

CyHI€CTBOBAHMUS. Hctounukn
QJICKTPHUYCCKOI'O TOKA

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8312

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a90cc

bubmnoreka [IOK
https://m.edsoo.ru/ff0a95a4



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

bu6mmoreka [{OK

37 EUCTBHUS AIEKTPUUECKOTO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienosanue "Jleficteue

38 3JIEKTPUYECKOTO I10JIs HA 1
MIPOBOJIHUKH U TUAJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METAJIJIAX, bubnuorexa [JOK
JKHUJIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1ernb U e€
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u peryJupoBaHUuE CUIIbI 0.5 bubmmorexa [TOK

| P petyp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE HAPSIKEHHUE.

4 Bonbr™merp. JlaGopaTopnas pabora 0.5 bubnnorexa [JOK
"M3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"

ConpoTuBIiieHNE TPOBOAHUKA.
43 VY eiapbHOE CONPOTHUBIICHUE bubmorexa LOK
P https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
44 COIIPOTHUBJICHMS IIPOBOJHMUKA OT €ro 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0aa738
JUITMHBI, TJIOLIAAN MOIEPEYHOro
ceueHus u marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
Bbu6mmorexa [JOK
45 HanpspbkeHus. 3akoH OMa st

y4uacTka nenu

https://m.edsoo.ru/ff0aa44a



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

JlaGopaTtopnast pabota
"HccnenoBaHue 3aBUCUMOCTH CHITBI

bu6mmoreka [JOK

46 TOKa, 1 ero uepe3 pe3rucTop, OT
S pe3p P https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaIeIbHOE
COETMHEHUS IPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka
43 IIpaBHUJIa CJIOKEHUS HAIIPSDKEHUI bub6numorexa [IOK
IIpH IOCIEN0BATEIEHOM https://m.edsoo.ru/ff0aaa58
COEMHEHHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "IIpoBepka
49 IIpaBWJIa JJis CUJIBI TOKA MIPU bubmumorexa [IOK
[MapaJuIeIbHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenwne 3ama4 Ha mprMEeHEHNE
50 3akoHa Oma JJi pa3IuyHOTO bubmmorexa [TOK
P https://m.edsoo.ru/ff0aaf8a
COCTUHECHHUS IIPOBOTHUKOB
PaGota u moutHOCTH
51 AIEKTPUUECKOr0 TOKA. 3aKOH bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0ab124
Jxoyins-Jlenna
JlabopaTtopnast pabota
52 "Onpenenenre padOThl X MOIHOCTH bubmorexa LOK
p p " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DNEeKTPUYECKUE LICTIH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnuorexa [JOK

sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTossHHBIE MAarHuThbl, UX

54 .
B3aNMOJICIICTBHE
55 VYpok-uccnenosanue "N3yuenue 1 bubnmnoreka [JOK
TIOJICH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJsie. MaraHuTHoe 1noJie
bubmuoreka [{OK
56 3eMIIH U €ro 3HaueHue I KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emuie
[ToaroroBka k KOHTPOJILHOM paboTe
10 TeMe "DJIEKTPUUECKHUE 3apsiIbl.
bubnnoreka [IOK
57 3apsiKEeHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoeicTBus. [loctosHHbIN
AIEKTPUIECKUHN TOK"
KonTtponbnas paboTta mo teme
"OnexkTpudeckue 3apsbl.
3apsKeHHBbIE TeJla U UX
N . bubmuoreka [JOK
58 B3auMoeicTBus. [locTosHHbBIN
. " https://m.edsoo.ru/ff0abea8
ANEKTpUIECKUil TOK" /
Bcepocculickas npoepoyHas
pabota
PezepaHblii ypok. Pabora ¢
TekcTamu 1o Teme "[1ocTosTHHBIM
o " bu6mmorexa [JOK
59 AJIEKTpUYECKHid TOK" /
N https://m.edsoo.ru/ff0acdc6
Bcepocculickas npoepoyHas
pabora
OmnsIT Opcrena. MarautHoe nosue
bu6nmorexa [JOK
60 AIEKTPUUECKOT0 Toka Maruurnoe
https://m.edsoo.ru/ff0ac1d2
OJI€ KaTYIIKH C TOKOM
61 IIpuMeHeHne 31IEKTPOMArHuToOB B 0.5 bubnuorexa [IOK

texnuke. Jlaboparopnas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

63

"N3yuyeHue neicTBUS MarHUTHOTO

T10JIs1 Ha MPOBOJHUK C TOKOM"

3J’I€KTPOIIBI/IF aTCJIb ITIOCTOSHHOI'O
ToKa. Mcronp3oBaHue

3.]'[eI(TpO,JIBI/Il".’:’tTe.]'IeI/Iw B TEXHHUYCCKUX

YCTPOKCTBAX M HA TPAHCIOPTE.
JlabopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3yueHue
paboTHI JIEKTPOABUTATENS "
OmnbiTel @apazes. 3akoH

JJNEKTPOMArHUTHOW MHAYKIIHH.
IIpaBuio Jlenna

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

64

OnextporenepaTop. CriocoObl
MTOJIYYEHUS IIEKTPHUIECKOW
SHEPrUH. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOUHHUKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe

10 TeMe "DIIEKTPUUECKHE U
MarHUTHBIE SBIeHUS"

66

67

68

Konrponbnas padora no Teme
"DeKTpUUeCcKUue U MarHUTHbBIE
SIBIICHHS"

PesepBHblit ypok. Pabota ¢
TekcTaMu 110 TeMe "TeruioBrie
siBiieHus"

PesepBHblit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MaruuTHbIie
siBjIeHus"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBILIEE KOJIMYECTBO YACOB I10

68 4 14.5
ITPOTPAMME



9 KUIIACC

okpy>kHocTH. [lepuon u yacrora

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
n/n Tema ypoxa Kontpoapnpie  Ipaxruteckue H3ydeHus: oOpa3oBaTeJIbHbIE
pecypcesl

Mexanudeckoe IBUKEHHE.
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTh bubnmoreka [JOK
MEXaHUYECKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMONIMHENHOE bu6muoreka [IOK
JBYOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsMonHenHoe

4 nBukeHue. CpeaHsis U MTHOBEHHAs
CKOpPOCTh

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE bubnuorexa [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI.
I'paduk ckopoctu
JlaboparopHas pabota

7 "OmnpeneneHue yCKOpEHUs Tena Mpu Bu6muoreka [IOK
PaBHOYCKOPEHHOM IBIKECHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Tu10cKOCTH"

g CBoOoaunoe nmagenne tei. OnbIT
lanunes

9 PaBHOMEpHOE NBHXKEHUE T10 bu6mmoteka [{JOK

https://m.edsoo.ru/ff0ael76



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

oOparteHus. JIuneitHas u yrionas

CKOpPOCTH
10 [leHTpOoCTpEMUTEIIBLHOE YCKOPEHHE
1 ITepsriit 3akoH HetoToHa. Bextop bubmuotexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muoreka [IOK
PaBHOnelicTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HproTOHA. bu6nuoreka IIOK
Cyniepnio3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEeHHE bu6mmoreka [JOK
3aKkoHOB HrroTOHA https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka ngg;ﬁfg;gr?ﬁfoaecaz
16 Pemenne 3agau mo teme «Cuia
YIPYTOCTH
JlaGopaTopHas T
17 <<OHpI;?Ie(J)II;HjIG I:ES:TISOCTI/I buGnuorexa LIOK
https://m.edsoo.ru/ff0ace28
MIPY>KUHBDY
bubnunoreka [JOK
18 Cua Tperms httns://m.edsoil.ru/fanﬂ38
19 Pemenne 3agau mo teme «Cuia bubnunoreka [JOK
TpEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paboTa
20 "Onpz/:[eniﬂﬂe I:(o3(b(bI/II_II/IeHTa bubmmorexa LHOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3amau mo teme "3aKOHEI
21 Hprorona. Cuna ynpyroctu. Cuia bubmorexa [OK
https://m.edsoo.ru/ff0afb8e

TpeHus"



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

22

23

24

25

Cuia TSKECTH ¥ 3aKOH BCEMUPHOTO
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO
najgeHust

Ypok-koH(pepeHmus " [IBUKEeHHE Tel
BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku”
Pewenue 3anau no teme "Cuiia

TSDKECTU U 3aKOH BCEMUPHOTO
Taroreuus"

IlepBas kocMHuUecKast CKOPOCTb.
HesecomocTs u neperpysku

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

bu6nunoreka [JOK
https://m.edsoo.ru/ff0af5{8

but6mmoreka [IJOK
https://m.edsoo.ru/ff0af33c¢

26

27

PaBHOBeCHEe MaTepUaIbHOI TOUKH.
AOGCOIIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHOW OCBIO BPALLCHUS.
MowmenT cuinbl. LleHTp TskecTn

PaBHOBECHE MaTepUaIbHOIT TOUKH.
AOGCOTIOTHO TBEPAOE TETO.
PaBHOBecue TBEpHOrO TENA C
3aKpEIUIEHHONW OChIO BPALLICHUS.
MowmeHT cuinsl. LleHTp TsKECTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

28

29

Pemrenue 3amay mo reme "MoMeHT
cunbl. Llentp Tsxectn"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "MexaHn4eCcKoe ABUKEHUE.
B3anmogeiictBue Ten"

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

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



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTponbhas pabota no teme

bubmuoreka [JOK

30 "MexaHqu CKOC ABHIKCHHC. https://m.edsoo.ru/ffOb06ec
BzanmogetictBue Ten"

Nmnynec Tena. UMmynsc cuisl.

31 3aK0H COXpaHEHUS UMITYJIbCa. bubnmnorexa [JOK
VYmpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMOJIECHCTBHE

10 Pemenue 3agaq mo teme "3akoH bubmuoreka [JOK
COXpaHEHUs UMITyjabca' https://m.edsoo.ru/ff0b096¢c

3 VYpok-koHpepeHius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bubmmoreka [JOK

34 Mexanndeckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/ff0b0as4

35 PaboTa cuitbl TSKECTH, CHITBI bu6mmoreka [{JOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabota

36 «Omnpenenenue paboThl CUIIbI TPEHUS
MIPU PaBHOMEPHOM JBIKEHUU Teja
10 TOPU30HTAIBHOU MOBEPXHOCTH»

37 CBs13b 3HEprUM U pabOTHI.

[ToreHimansHas HEPTUs

38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

40 JlabopaTtopHas paborta «3y4uenue bu6mmoreka [{JOK

3aKOHa COXpaHCHUA DHCPIUN»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

KonebaTenpHOE IBUKEHUE U €T0
XapaKTePUCTHKH

3aryxaromue KoieOaHusl.
BoinyxaeHHble KosieOaHusl.
Pe3onanc

MareMaTuueckuil U npy>KUHHbINA
MasiTHUKH

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2010

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KoaebaHu OT KECTKOCTU
MIPY>KUHBI U Macchl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

49

50

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOoIeOaHUsIX

JlaGopartopHas pabota
«OrmpenenieHue 4acToThl U Eproia
KoJIeOaHM TIPYKHHHOTO MAasTHUKA»

JlaGopaTopHas pabota «IIpoBepka
HE3aBHCHMOCTH IEPUOJIa KOJICOaHHI
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexaunueckue BoaHbEL. CBOMCTBA
MexaHu4yeckux BoH. [IpogonabHbie 1
MONIEPEYHBIE BOJIHBI

Ypok-koHpepenus "MexaHU4YecKre
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuuecKre BOJIHbBI"

3Byk. Pacnipoctpanenune u
OTpa)KCHHE 3ByKa

bu6nunoreka [JOK
https://m.edsoo.ru/ff0blaec

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

52

53

Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHYECKHI pE30HAHC
Ypok-koHpepeHus "YabTpa3Byk u
uH(Pa3ByK B IPUPOC U TEXHHUKE"

but6mmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHMS.
Mexanuyeckue Kone6aHus ¥ BOJTHbBI"

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

55

56

57

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUSI.
Mexanuyeckue Koyie6aHus 1 BOJTHbBI"
DNeKTPOMArHuTHOE T0JIE.
DNeKTpOMarHuTHbIE BOJIHBI

CsoiicTBa QJICKTPOMAaruuTHLIX BOJIH

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

58

VYpok-koHpepenuus "kana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanme 27€KTPOMArHUTHBIX
BOJIH I COTOBOI CBA3U"

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

59

Ypok-uccnenosanue "N3yuenue
CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHIIBHOTO TenedoHa"

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

60

Pemenue 3amad Ha onpeneneHue
YaCTOTHI U JUTMHBI
3JIEKTPOMATHUTHOUW BOJIHBI


https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas pUpo/ia CBETA.

61 Ckopocth cBeTa. BoaHoBbIe bubmorexa HOK
P ’ https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Hcrounuku ceera. [IpsmonuneitHoe
bubmuoreka [JOK
62 pacnpocTpaHEeHHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Comnnna u JIyHst
3aKOH OTpaXkKEHMs CBETa. 3epKaJa.
63 Pemrenue 3amay Ha IpUMEHEHNE bubnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bu6muoreka [IOK
IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpa)KeHue
65 cBeta. Vcronp30BaHne MOITHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
JlabopaTopHas pabota
"MccnegoBanue 3aBUCUMOCTH yTIJia
66 MIPEJIOMJIEHHUSI CBETOBOTO JTy4a OT
yIJla MajieHusl Ha rpaHulle "BO3ayX-
crexsio""
VYpoxk-koHbepeHus
"Mcnonp30BaHuE TTOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS
CBsI3b"
but6mmoreka [JOK
68 JInnzel. OnTHYeckas cujia JUH3bI
https://m.edsoo.ru/ff0b3{2¢c
. bubmuorexa [JOK
69 [TocTpoenue n300paxxeHu B THH3aX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlabopaTtopHas pabota
"Onpenenenue GOKyCHOro

bubmuoreka [JOK

70 pacCTOSHUS ¥ ONITUYECKOMN CHJITBI https://m.edsoo.ru/ff0b4206
coOuparore JTUH3bI"

71 Ypok-koubepenius "OnTuyeckre bubnmnorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

7 I'ma3 kak onruyeckasi cuctema. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "edexTs
3penusi. Kak coxpanutsb 3peHue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 OneiTel HetoToHa. Cioxenue bu6mmoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas paboTta "OMBITHI 11O
Pa3IokKEeHUI0 OEJIOro CBETa B CHEKTP

75 Y BOCHIPUSATHIO I[BETA MPEIMETOB NIPU bubmorexa [IOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIOICHUU Yepe3 1[BETOBbIC
bunbTpH"
VYpok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHSI,
unTepdepenus u qudpakuus”

77 Omnwitel Pe3epdopna u mianerapHas bubnmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma

bopa


https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Hcnyckanue u norioneHne cBeTa

b K
79 atoMoM. KBaHThl. JInHeH4aTwIe nosmotexa O
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktuky™m "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubnnorexa LIOK
s a https://m.edsoo.ru/ff0c1672
%) Crpoenue aTOMHOTO sijipa. bubnmnorexa [JOK
Hyxnonnas Mmoaens https://m.edsoo.ru/ff0c18ac
23 PaanoakTuBHBIE TPEBpaIICHHUS. bu6muoteka [JOK
H3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau nmo teme: bubmnorexa [JOK
"PaguoakTrBHBIE TpEBpaIlICHHS " https://m.edsoo.ru/ff0c1b4da
85 [Tepuon monmypacnazna
VYpok-koHDepeHITHS
86 "I?a I/IO&KI(EIBII){HG U3JIyYEHUS B bubmmorexa TTOK
A y " https://m.edsoo.ru/ff0c2126
pupoje, MEAUIIMHE, TEXHUKE
SlnepHble peakun. 3aKOHbI
87 cfx paHeHEﬂ 3aH51 OBOT'0O 1 bubmmorexa LIOK
p A https://m.edsoo.ru/ff0c1c58
MAacCOBOI'0 YHCEN
28 DHeprus CBSI3U aTOMHBIX SITIEP. bubnmnorexa [JOK
CBs13b MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
29 Pemenue 3amau no reme "SnepHeie
peakun"
90 Peakuuu cuHTe3a u aenaeHusd saep. bu6mmoreka [JOK
Ucrounnku sHeprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 VYpok-koudepennus "Anepuas

sHepreTuka. JlencTeus


https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

93

94

95

96

97

98

PaIMOAKTUBHBIX U3TyUYCHUN Ha
JKUBBIC OPraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DJIEKTPOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBnle saBiaeHus"

Konrponsnas padora o Teme
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pasinyaThb ABJICHUSA IO OMMMCAHHUIO UX XapPaKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)PBPI‘-IGCKOC SIBJICHUC

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SIBICHUN B
OKpYXaroIleM MHUpe, B TOM uucie GU3NYECKue SBJICHUSI B IPUPOJIE,
P 3TOM MEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YU4EOHYIO, BBIICTATh

CYILIECTBEHHbIE CBOICTBA (IPU3HAKN) PUINYECKUX SABJICHUIN

1.4

1.5

ONKCHIBATh M3YYCHHBIC CBOWMCTBA Tel W (PU3MUECKUE SBICHHS,
UCTIONB3YSl (DU3MUECKHE BEJIWYUHBI, MPH ONHCAHUU MPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICH MCHOIB3YEMBIX BEIUYHMH, HX
0003HaYeHUss M eIUWHUIBI (U3NYECKHX BEJIMYUH, HAXOIUTh
(GopMyJibl, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTUMH BETUYMHAMU, CTPOUTH IpadUKN U3yUEHHBIX 3aBUCUMOCTEH

(GUBHYECKUX BETUIHH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U TIPOIIECCHI,
WCIIONb3ysl WM3YyYEHHBIC 3aKOHBI, IIPM ITOM J1aBaTb CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa ¥ 3allMCHIBATh €r0 MaTEeMaTU4YeCKOe

BBIPa’>XCHHUC

1.6

OOBSICHATh (PU3MUECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TEJl, B TOM
qucie U B KOHTEKCTE CHUTyallMil NIpPaKTHKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATH I[PUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 joruyeckux ImaroB ¢ omopoi Ha 1 — 2
U3yUEHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (PU3NUYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

1.8

1.9

1.10

pemarb pacy€THbIe 3a1aud B | — 2 neHCTBUS, UCIIONIB3YS 3aKOHBI U
dbopMyIbl, CBsI3bIBaONIME (DU3MYECKHWE 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 |
MHTEPIPETUPOBATH IOJIyUYEHHBIH pe3ysbTaT, HAXOAUTh OIIMOKH B

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

MIPOBOJMTH OTBITHI MO HAOIIOACHUIO (DU3UYECKHUX SBICHUA WU
busznyeckux  CBOMCTB  Tel:  (OpPMyIHpOBaTh  MPOBEpPSIEMbIC
MPEIIONIOKEHNsI, COOUpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aUCHIBATH X0/ ONbBITa U (POPMYIUPOBATH BHIBO/IBI
BBITIOJIHATH MPSMBIC U3MEPEHUS C UCIIOJIb30BAHUEM AaHAJIOTOBBIX U
UQPPOBBIX MPUOOPOB, 3aMHUCHIBATH MTOKa3aHHUs MPHOOPOB C yUETOM

3aJIaHHON a0COJTIOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OAHON  (puznueckoi
BEJIMYMHBI OT JPYTOMl C KCIIOJB30BAaHUEM TMPSIMBIX H3MEPEHHIA,
y4acTBOBATh B IUIAHWPOBAaHWU y4eOHOTO HCCIICTOBAaHUS, COOMPATh
YCTAaHOBKY W BBIMOJHATH HW3MEPEHUs, CIEAys NpPeIsIOKEHHOMY
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

UCKOMOU BETNYNHEI

1.13

coOmoaTh TpaBWJIa TEXHUKHM O€30MacHOCTH Ipu paboTe ¢

n1abopaTOpHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIIUIBLI JEHCTBUS H3yUYEHHBIX

npuOOpOB U TEXHUYECKUX YCTPOWCTB C MOMOUIbIO MX OIHUCAHUS,



1.15

1.16

1.17

1.18

1.19

8 KUIIACC

UCIOJNB3YySl 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBIEHUU U
Heo0Xo1uMble (PU3NYECKUE 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 OKPYKAIOUIEH cpee

OCYILECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTH MHTEepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U IyTEM CPABHEHUS PAa3IM4HBIX NCTOYHUKOB
BBIJICNIATh MH(YOPMALIMIO, KOTOpas SIBJISETCS] MPOTUBOPEUNBOM MM

MOXET OBITh HEOCTOBEPHOI

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 WH(poOpMAIUU (HU3HUECKOTO
COJICpKaHUs, B TOM YHCJI€ TTyOJUYHO JIeNIaTh KPaTKHUE COOOIIECHUS O
pe3ynbTaTax MPOEKTOB WM Yy4eOHBIX HCCIEIOBAaHUM, MPU ITOM
rPaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHSATUHHBIA anmapaTr 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

B3aPIMOI[eI>’ICTBHe, YUUThIBAsA MHCHUC OKPYIKAIOIIUX



Kon
NMPOBEPAEMOro
pe3yJbTarTa

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 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,
UCNONb3ysl (U3UYECKHE BEIMYMHBI, IPU ONHUCAHUM IPABUIBHO
TPaKTOBaThb  (U3MYECKUHA CMBICT  HCHOJB3YyEMBIX  BEIUYMH,
0003HaUeHUss M €IUHULBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(dopMysbl, CBS3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIHUMHY 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

OO0BSACHATH (PU3MUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux IMIaroB ¢ MOMOLIbI0 | — 2 M3y4YeHHBIX CBOWCTBA

¢bu3nyecKuX SBJICHUHN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

pemaTts pacy€THBIE 3a1a4u B 2 — 3 JEeCTBUS, NCIOB3YS 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 €€ pelleHUs, IPOBOAUTh PACUETHI U
CpaBHUBaTh MOJYYEHHOE 3HAaue€HUE (U3UYECKOM BEIMYUHBI C

HU3BCCTHBIMU JaHHbBIMH

pacrno3HaBaTh MPOOJIEMBbl, KOTOPblE MOKHO PEUIMTh MPU MOMOIIU

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




1.9

1.10

BBIICIATDH ITPOBEPACMOC NIPCAIIOIOKCHUC, OUCHHUBATDL IMTPAaBUJIbHOCTD

nopsaKka NpoOBCACHUS UCCIICAOBAHUA, NCIIATh BBIBO/AbL

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 HCCIIEIOBAaHUE 3aBUCUMOCTH OAHOM  (uznueckoi
BEJIMYUHBl OT JAPYrOM C HCIIOIB30BAHMEM IPSAMBIX W3MEPECHHM:
IUITAHUPOBATh HCCIEIO0BaHWE, COOMpPATh YCTAHOBKY U BBIINOJHSTH
U3MEPEHUs, CleAys TMpeIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTHU B BUJE TaOJIUI U rpadUKoOB,

ACJIaTh BBIBOAKBI 11O PE3YJIbTaTaM HCCICAOBAHUA

1.12

1.13

1.14

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

3HA4YCHHEC BCIIMYNHBI

CO6.]'IIOI[aTB npaBujia TCEXHUKU 0€e301acHOCTH pu pa60Te C

1a00paTOPHBIM 000PY1I0BAaHUEM

XapaKTepU30BaTh MPUHIUIBI JEHCTBHS H3YUYEHHBIX 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

pacro3HaBaTh MPOCThIe TEXHUUECKHUE YCTPOICTBA U U3MEPUTEIIbHbBIE
npuOOPHI 1O CXeMaM U CXEMaTHYHBIM PUCYHKAaM, COCTABIISATH CXEMBbI
ANEKTPUYECKUX TIeNeld ¢ TOCIe0BaTeIbHBIM | TapaJlieIbHBIM
COCIMHEHUEM DJJIEMEHTOB, pa3inuas YCJIOBHbIE OO0O3HAYCHUS

QJICMCHTOB 3JICKTPUYCCKHX I.ICHCFI

1.16

MPUBOANTh TPHUMEPHl (HAXOAUTh HH(POPMALIUIO O TPUMEPaXx)
MPAKTHYECKOTO  HCIOJIb30BaHUA  (PU3MYECKUX  3HAHWA B
MOBCEIHEBHON JKM3HM g oOecredeHus Oe30MacHOCTH IpHU

oOpamieHun ¢ npuOopaMM U TEXHHUYECKUMH yCTPOHCTBAMH,



1.17

1.18

1.19

1.20

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

1.1

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

MOBEJICHUS B OKPY KarolIeil 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 TPU BBHIMIOJIHEHUM Y4Ye€OHBIX 3aJaHUid Hay4dHO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEPIKaHUs, CIPABOUYHBIC
Marepuasibl, pecypcbl cetu MHTepHer; Bianeth npuémMaMu
KOHCTIIEKTUPOBAHUs TEKCTa, mpeoOpa3zoBaHus HHGOPMAIIUU U3 OTHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC IMUCHMEHHBIC W  KpPaTKUE YCTHBIC
cooOrieHus, 0000mas nHPpOpMAIUI0 U3 HECKOIBKUX HCTOYHHUKOB
(GU3UYECKOTO COAepKaHUSA, B TOM YUCIE MyOIWIHO MPEICTABISAThH
pe3yNbTaThl MPOSKTHOM WIIH UCCIEA0BATEIBCKOMN ASSITENEHOCTH, IPU
TOM TPaMOTHO HCIIOJIb30BAaTh W3yYCHHBIM IOHATUHHBIN 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
MOCTaBJIICHHBIMU 3a/a4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JEATEIBHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, TMPOSABISASL  TOTOBHOCTH

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM

00pa30BaTeIbLHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

HCIIOJIb30BaTh U3YUYCHHBIC TOHATUSA

1.2

pas3siinvdaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/IBI/I‘IGCKOC SABJICHHUC

1.3

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

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINUECKUX SIBICHUN

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
GopMysbl, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMUUHY C
JIPYTUMH BEITMYNHAMH, CTPOUTH TPa(UKH U3yUEHHBIX 3aBUCUMOCTEH

(1)1/1314%01(1/1){ BCIINYNH

XapaKTCpU30BaTb CBOMCTBaA TCII, (pmnqecm/le SABJICHUS U ITPOLICCCHI,
HCIIOJIB3YyA HW3YYCHHBIC 3aKOHBI, IIPpWU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW 3alucChiBaTb €0 MaTCMaTHYCCKOC

BBIPA)KCHHE

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 ¢ MOMOLIBI0 2 — 3 M3y4YEHHBIX CBOWCTBA

¢bu3nUecKux SABICHUA, GPU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemaTts pacuéTHble 3ajauyu (Omuparolmuecs Ha cucremy u3 2 — 3
YpaBHEHMIi), HCIONB3ysl 3aKOHbBI M (OPMYJIBI, CBSI3BIBAIOLIUE
¢u3nyeckne BENWYMHBL: HAa OCHOBE AaHANIM3a YCIOBUS 3aJadd
3allUCBIBATh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOLINE WIH
M30BITOYHBIC JAHHBIE, BRIOMPATh 3aKOHBI M ()OPMYJIIbI, HEOOXOMMBbIE
JUI peLleHUs, MPOBOJUTh PACYETHI U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAUCHU q)H3PI‘-ICCKOI>i BCJINYHHBI

1.8

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

pe3ybTaThl HAOIOICHUN 1 OTTBITOB

1.9

NPOBOJIUTH OMBITBI TIO0 HAOJIONCHHIO (U3MUYCCKHUX SIBJICHUH WU
(M3UYECKHX CBOWCTB TEJN: CAMOCTOSTENHFHO COOUPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 000pyI0BaHMSA, OMUCHIBATH XOJI OIBITA M €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOIBI



1.10

1.12

1.13

1.14

1.15

1.16

1.17

IPOBOAMTH TPU HEOOXOIMMOCTH CEpPUI0 MPSMBIX H3MEPEHUH,
ompenenss CpeAHee 3HAYCHHE H3MEpSIeMON BEeNUYHHBI ((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

OPOBOIUTH  KOCBEHHBIE  M3MEpPEHHMs  (U3MYECKUX  BEIMYMH:
IUIAHUPOBAaTh ~ U3MEpPEHUs,  coOupaTh  SKCIEPUMEHTAILHYIO
YCTAHOBKY U BBINOJHATE U3MEPEHHUs, CIEAys IPEeUIOKEHHON
WHCTPYKLMH, BBIYHCIATH 3HAYCHHE BEJIIMYMHBI M AHAIM3UPOBATH
IIOJ[yYE€HHBIE pEe3yNbTaTbl C Y4YETOM 3aJaHHOM IOTPEIIHOCTH

M3MEpPEHUI

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mpu pabore ¢

71a60paTOPHBIM 000PYI0BAaHUEM

pas3In4aTh OCHOBHBIC NMPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, TOYCUHBIN
UCTOYHMK CBETA, Jyd, TOHKAs JIMH3Aa, IUIAHETApHas MOJEIb aTOMa,

HYKJIOHHasgd MOACJIb aTOMHOTO fgJpa

XapaKTepu30BaTh NPUHLMUIBI JIEHCTBUS HW3YYEHHBIX NpPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOW HAa HX OIHCAHUSA, UCIOJb3Ys
3HAHUSI O CBOMCTBaxX (M3MYECKUX SBICHUH U HEOOXOAUMBIE

¢buznyeckne 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMBl M CXEMaTHYHBIC PHUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTENBHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX TPOIECCOB MPH PEIICHHH yU4eOHO-TTPAKTHICCKHX
3a]1a4, ONTUYECKHUE CXEMBI JJIsl IOCTPOCHHS N300pakeHUI B TUIOCKOM
3epKajie u COOMpAroIIeH JTHH3e

MPUBOJIUTL TpUMEphl  (HAXOAWTh HWHGOPMALMI0O O TMpHUMepax)
HpaKTI/I‘-IeCKOFO HCIIOJIBb30BaHUSL (bl/IBI/IquKI/IX 3HaHHI>i B
MOBCEHEBHON JKW3HM [JIsi oOecreueHrus Oe30MacHOCTH TP

06paIJ_[CHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHUMHU yCTpOI\/'ICTBaMI/I,



1.18

COXpAaHCHUSA 3O0POBbS U CO6HH1HGHHﬂ HOPM 3KOJIOTMYCCKOTO

MOBEJICHUS B OKPY KarolIeil 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

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

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

Co3/1aBaTh COOCTBCHHBIC THCHMEHHBIC M YCTHBIC 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 BBIMOJIHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUIN (HU3HUECKUX
IIPOLIECCOB paclpeAesiiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh  €ro, aJeKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JIEATEIBHOCTh TPYIIbI, BbICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE, MPOSABISASA  T'OTOBHOCTH

pazpemiatb KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon Kon
pa3ziena JIEMEHTA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEI'O MHUPA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUA

duznka — Hayka O NOpupoje. SBICHHUS TPUPOIBI.
1.1 duznyeckue SABJICHHUA: MEXaHMYECKHE, TEIJIOBBIC,

JJEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

dusnueckre BeNMUUHBL. M3mepeHue (usmueckux
1.2 BenuunH. Dusnueckue npubopel. IlorpemHocts

n3MepeHnil. MexxayHapo/iHasi CUCTEMA €IMHUIL

EcrecTBeHHOHAYyYHBI METO/ MO3HAHUS: HAOIIOJCHUE,
13 II0CTaHOBKA HAYYHOT'0 BOIIPOCA, BBIIBUKEHUE TUIIOTES,
1 OKCIIEPUMEHT II0 TIPOBEPKE THUIOTE3, OOBSICHECHUE

Ha0JII01aeMOr0 SBJICHUS
1.4 Onucanne Gpu3nyecKux SBICHUHN ¢ TOMOILBIO MOJIENIEH

[TpakTuyeckue paboTHI:

#HiHPartH##13Mepenue pacCTOSHUM.

###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO
1.5 Tena.

#HH#Par##HOnpeneneHre pa3MepoB MaJlbIX TEJ.

#Hi#HHPar#H##l3Mepenue TemmepaTypbsl IpH  IOMOILU

KHUJIKOCTHOTO TEPMOMETpPA U JaTUNKA TEMIIEPATYPbI
ITEPBOHAYAJIbHBIE CBEJIEHM S O CTPOEHNU BEIIIECTBA

###Par###CTpoeHne BemecTBa: aTOMBI H MOJICKYJIBI,

2.1 ux paszMmepbl. ONbITHI, J10KA3bIBAIOIIME JUCKPETHOE

CTpOCHHE BEIECTBA

2 #it#HPartHH# ] pmokenne  yactui,  BemiecTBa.  CBS3b
2.2 CKOPOCTM  JBWIKEHHMS YAaCTHL C TEMIEpaTypoOu.

BpoyHnoBckoe nBuxkenue, mupdysus

23 B3aHMOI[efICTBHe JaCTHUILl BCIICCTBA: MPUTAIKCHUC U

OTTAJIKMBAHHUC




##Par### ArperaTaoie COCTOSIHUS BEIECTBA:

CTpOEHUE ra3osB, JKUJIKOCTEH u TBEPABIX
24 (kpucTalyIMyeckux)  Tel.  BzauMocBsi3b  Mexay
CBOMCTBaMM  BEIIECTB B  Pa3HbIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJIIPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[TpakTuyeckune paboOTHI:
###Par###Onenka qruaMeTpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (poTorpaduii).
2.6 HH#HPar##H#ONBITEL 10 HAOIIOACHUIO  TEILIOBOIO

pacIpeHust Ta3oB.
HHHPar###ONBITEL 10 OOHApPYXKEHHMIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBU)KECHHE
#H##Par##H#Ckopoct.  CpenHsii ~ CKOPOCTh  IpH
3.2 HEPaBHOMEPHOM [BMKCHMH. Pacuér myTu u BpeMeHU
JIBKEHUS
SBnenue mHepuuu. 3aKOH MHepHUU. B3aumoneiictBue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUJKEHUS Tel.
Macca kak Mepa HHEPTHOCTH TeJa
14 #A#Par### ImotHoCcTh BertecTBa. CBSI3b IUIOTHOCTH 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
' TSKECTU Ha JApyrux miaHerax. Bec tena. HeBecomocTth
38 Cuna tpenusi. TpeHHE CKOJBKEHHS U TPEHHE MOKOA.
' Tpenue B npupoae U TEXHUKE
1.9 ##HPar#H##Crio)keHne CWJI, HaIPaBJIEHHBIX IO OJHOU
' npsiMoid. PaBHoIeHCTBYI01IIAsT CUIT
3.10 [IpakTiueckue paboTHI:



3.11

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUYKEHUS
(wapuka B KMAKOCTH, MOJEIU 3JIEKTPUUECKOTO
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 )KHBOM M HE)KUBOU MPUPOJE,

JIECTBHUE CUIIBI TPpCHUSA B IIPUPOAC U TCXHUKC

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

4.7

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

razamu. 3axoH [lackans. [THeBMaTHyecKre MallIHnHEI

BaBI/ICI/IMOCTB daBJICHUSA JKHUAKOCTHU oT I‘JIyGI/IHbI .
IMuppocraTuaeckuit napasokc. CooOmraromuecs

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

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

N3mepenue atmocgepHoro nasieHus. ITpubopst s
U3MEpPEHUs aTMOC(EPHOro 1aBIeHUS

JIeficTBrE JXKHUJIKOCTH M Ta3a HAa NOTPYKEHHOE B HUX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena



4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnaBanue

[IpakTiueckue padbOThI:

HccnenoBanue 3aBUCHMOCTM Beca Tejda B BOAE OT
00béMa TOrpY)KEHHOW B IKHUAKOCTh 4YacTH TeJja.
OrnpeneneHre BBITAIKUBAIOIIEH CUIIBI, JEUCTBYIOIIEH
Ha TeJo, MOrpyXEéHHOoe B JKHUIAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, IEUCTBYIOLIEH
Ha TEJIO0 B JKHUAKOCTH, OT Macchl Teja. ONBITHI,
JEMOHCTPUPYIOUIUE 3aBUCUMOCTh  BBITAJIKUBAIOIICH
CHWJIBI, ICHCTBYIOIICH Ha TEJO B JKUJKOCTH, OT 00bEMaA
MOrPYKEHHOM B JKMJIKOCTh YAaCTH Te€Ja U OT INIOTHOCTH
xKuakoctd.  KoHcTpyupoBaHHMe — apeoMeTpa  WIH
KOHCTPYUPOBAHUE  JIOAKM U  OIpejesneHue e
rpy30I04bEMHOCTU

@dusznueckre  SABICHUS B [PUPOJE:  BIIHSIHHE

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 A

5.1 Mexanuveckas padbora

52 Mexaandeckass MOIITHOCTh

53 [IpocThle MexaHM3MBI: pbIuar, OJIOK, HaKJIOHHAS

' IJIOCKOCTh. [IpaBuiio paBHOBeCHUS pbluara

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

5.5 IIOJIE3HOTO  AeMcTBUA ~ MexaHu3MoB.  lIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenuumanbHast SHEPTUU TeNa, MOJHATOTO HaJ 3eMIEN

5.7 Kunernueckas sneprus

53 [Tonnas mexaHuyeckasi SHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHUYeCKOMH OHCPIrun



[IpakTueckue padbOThI:
#H#HPar##Onpenenenue pabOThl CHIIBI TPEHHS TNPHU

PaBHOMCPHOM MOBWXCHUHM TCJIa I10 FOpHSOHTaHLHOﬁ

> OBepXHOCTU. lccienoBanue ycinoBUM 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 3JIEeMEHTa
TEIIIOBBIE ABJIEHW A

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN

61 TEOpUM CTPOEHHs BemecTBa. Macca W pa3Mepsl

' MoJieKyd. OmbITEl, IMOATBEPXKAAOIINE OCHOBHBIE
10JIO’KEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mogenu TBEPAOro, JKUAKOIO M Trazo00pa3zHOro

6.2 cocTosiHuil BemecTBa. Kpucrananueckue u amopgHbie

6 Tena

OOBbsicHeHHE CBOICTB Ia30B, KHUJIKOCTEH U TBEPABIX TEI

6.3 HAa OCHOBE IOJIOXEHUN MOJIEKYJIIPHOKUHETUUECKON
TEeopun

6.4 CmauuBaHUE U KalWUISIPHBIC SIBJICHUS

6.5 TernnoBoe paclIMpeHue U CxKaTue

66 Temneparypa. CBA3b TemmepaTypbl CO CKOPOCTHIO

TCIJI0OBOI'O IBHMXXCHUA YaCTHI]



BryTtpennss SHEpPIHUsl. Crioco0sl W3MEHEHUS

6.7 BHYTpPEHHEH HSHEpPruu: Teroneperadya U COBEPILCHUE
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 u  OTBepAEBaHHE  KPUCTAIUIMUECKHUX
' BEILECTB. Y IebHAas TEIUIOTA IJIaBJICHUS
[TapooOpa3zoBanne u  KoHzaeHcauus. Mcnapenue.
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 TEIJIOBOIO ABUTraTeNd. TeIlIoBLIe ABUTATEIN U 3alllUTa
OKpYKaroIen cpeibl
3aKkOH COXpaHEHHUS ¥ TPEBPAIICHUS DJHEPTUU 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 ITOBAPEHHOM COJIM WM caxapa.

HAHPar###ONBITEL 1[0  HAOIIOLEHUIO  TEIIOBOIO
paciIvpeHusl Ta30B, )KUIKOCTEH U TBEPABIX TEI.
###Par#H##0npeneneHe AaBleHUs Bo3ayxa B OauioHe

LIIIPULIA.




6.18

6.19

HH#HPar#H##ONbITHl, EMOHCTPUPYIOUINE 3aBHUCHUMOCTh
JaBJICHUS BO3yXa OT ero o0b&Ma W HarpeBaHUsS 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
CMEIIMBAHUH XOJIOJIHOU U TOPSYEN 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###Onpenenenme yACIbHOU TETJIOTHI

IIJIaBJICHMA JIbA.

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

TyMaHa, UHesl, CHEera.

TexHuueckue yCTPOMCTBA: KANWLIAPBL, IPUMEPHI
HCIIOJIB30BAaHNS KPUCTAIIOB, KUJAKOCTHBIM TEPMOMETD,
JaT4YUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILICHUS
JIOMOB, TMTPOMETPBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHCT'O CTOPAaHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

OnexTpusanus Tei. /[Ba poga 3JIEKTpUUECKUX 3aps10B




BsaumoneiictBue 3apspkeHHbIX Ted. 3akoH Kysona

7.2 (3aBUCHMOCTb CHJIbI B3aMMOJCHCTBUS 3apSHKCHHBIX TEI
OT BEJIMYMHBI 3aPs/10B U PACCTOSHUS MEXK/TY TEJIaMK)
DJIEKTPUYECKOE TI0JIE. Hanpspoxk€anocTtsb

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

7.4 anekTpudeckuil 3apsia. Crpoenue atoma. IIpoBogHukmu
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsia

6 DNEeKTpUYeCcKuii  TOK.  YCJIOBUSL  CyLIECTBOBaHUSA

. AJEKTPUUECKOT0 TOKA. ICTOUHHUKHN NOCTOSIHHOTO TOKa
HeicTBus AJIEKTPUYECKOTO TOKa (TerutoBoe,

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

. Onektpuyeckass uenb. Cuna TOKa. DIJIEKTPUUYECKOE

. HaIpsKEHUE
9 ConpoTuBiieHHE MIPOBOJHUKA. VnenpHOE
' COMPOTHUBJICHUE BEIECTBA

7.10 3akoH OMa 1 yyacTKa Lenu
[TocnenoBarenpHOE W TapauieIbHOE COCIUHEHUE

7.11
MPOBOJHUKOB
Pabota m MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna

13 DNEeKTPUYECKHUE LETH U TOTPEOUTETH DIICKTPUUECKOU

' sHepruu B ObITy. KopoTKkoe 3aMbIkaHue
IlocTossHHBIC MarHUTEL. B3amMoIelicTBHE MOCTOSHHBIX

7.14
MarHuTOB

715 MarnutHoe 1moje. MarHutHoe IIoje 3eMIH U €To

' 3HaUeHHE I )KU3HU Ha 3eMIiie

716 OneiT Opcrena. MarHutHoe 1oJie 3JIEKTPUYECKOTO

TOKa. HpI/IMCHCHHC 9JICKTPOMArHMTOB B TCXHUKC



7.17

7.18

7.19

7.20

JlelicTBUE MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM.
OneKTpoABUraTesb OCTOSHHOIO ToKa. Mcnons3oBanue
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 MO HAOTIOICHUIO DJIEKTPU3AIIUH TET MHIYKITUEH
Y TIPU CONPUKOCHOBEHHH.

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.
HccrnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, HAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHUBICHHS pE3HUcTopa W
HAMPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIHE 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
COoeUHEHHH pe3ucTopoB. OmnpeneneHue padOTHI
AJIEKTPUYECKOTO TOKa, WAYIIEro Yepe3 Ppe3UucTop.
OmnpeneneHre MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BBIICIISIEMOM Ha pesucrope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, WAYIIETO Yepe3 JaMIIOUKy, OT

HanpspbkeHus Ha Heid. Onpenenenue KIIJI narpeBarens.



HccnenoBanue MarduTHOTO B3aUMO/ICHCTBUS
MIOCTOSIHHBIX MarHuToB. M3yueHue MarHUTHOIO MOJIA
MOCTOSSHHBIX MAarHUTOB TpU WX OOBECIWHEHUU U
pazaenenun. McciienoBanue qeMCTBUS SJIEKTPHYECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnEITHI,
JEMOHCTPUPYIOLIUE 3aBHCHUMOCTD CHIIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHUTa OT CUJIBI
TOKa M HampaBlIeHWs Toka B Karymke. M3ydenue
JIEACTBUSL MAarHUTHOI'O TOJISI Ha MPOBOJHUK C TOKOM.
Konctpyuposanue n W3y4YeHHUE paboThI
3IIEKTPOABUTATEIS. N3mepenne KITA
AJIEKTPOJIBUTATEILHON  yCTaHOBKU.  OMBITBI  TIO
HCCIICTOBAHUIO SIBIICHUS 3JIEKTPOMATrHUTHOMN
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

CHUAHUC

TexHuyeckue ycTpoOMCTBa: 3JEKTPOCKOIN, aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IICKTPUUECKOM SHEPTHUH,

AJIEKTPOOCBETUTENbHBIC TNPUOOPHI, HAarpeBaTeNIbHbIC

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

8 MEXAHWYECKUE ABJIEHUA



Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKA.

51 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
#HH#HPar###PaBHOMEpPHOE NIBUKEHUE TI0 OKPYKHOCTH.
8.7 [lepuon u wacrota obOpamenus. JInaeiHas u yrioBas
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#HHPar###Cuna TpeHMs: CUJia TPEHHs! CKOJIbKEHUS,
' CUJIa TPEHUS MTOKOSI, IPYTHe BUJIbI TPEHUS
%14 #HHHParfi##Cunna  TSDKECTMU M 3aKOH  BCEMHMPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJIeHUS
%15 JBuxenne miuaHer Bokpyr Comnua.  [lepBas
' KOCMHU4YecKasi CkopocTb. HeBecoMOCTh 1 meperpys3ku
%16 PaBHOBecue MatepuanmbHOH TOYKH. AOCOJIOTHO
' TBEPAOE TEIIO
%17 #HiHPar###PaBHoBecue TBEPOTO TeNa ¢ 3aKPEIUIEHHON
' ocbhio BpaieHus. MomeHT cuibl. LleHTp Tsokectn
8.18 Nmnynbe Tena. M3menenue ummynbca. UMmysibe cuiibl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 #H#HPart##PeakTUBHOE IBIKECHUE
8.21 Mexanudeckas paboTa U MOITHOCTh



8.22

8.23

PabGora cun TsaxkecTH, ymnpyroctd, TpeHus. CBA3b
SHEPruu 1 paboThl
[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

[TpakTiueckue paboThI:

OmnpeneneHne cpeaHe CKOPOCTH CKOJIBKEHUST Opycka
WIA JBWKCHUS IIapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenne yCKOpPEeHUs Tela Ipu PaBHOYCKOPEHHOM
JIBYDKCHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TMYTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JIBKCHMM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 Ha4albHOW CKOPOCTU ITyTH OTHOCSITCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TpEHUs
CKOJIBXKEHUS OT CWJIBl HOPMAJIBHOTO JaBIICHHS.
Omnpenenenue kKod(huIMeHTa TPEHUS CKOJIBXKCHUSI.
Omnpenenenue >xECTKOCTU TpYykuHBL. OmnpeneneHue
pabOTBI CHJIBI TPEHUS MPU PABHOMEPHOM JIBMIKCHUH
TeJa M0 TOPU3O0HTANBHOM MoBepxHOCTH. OTpeneneHue
paboThl CWIIBI YIPYTOCTH TP TMOIBEME Tpy3a C
UCIIOJb30BAHUEM  HETOJBMKHOTO U IMOJBIIKHOTO
OJI0KOB

dwusnveckue SIBICHUS B IIPUPOJIC: TPUINBBI H OTJIUBEI,
nBrkeHue TuiaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE

JABUXKCHHC JKMBBIX OPT'aHU3MOB

8.29

TexHuueckue yCTpPOMCTBA: CHUAOMETpP, JaTUYUKHU

MMOJIOKCHUS, paCCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHHMA 11 BOJIHBI
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9.1

KonebarensHoe JIBUOKEHUE. OCHOBHEBIE
XapakTepUCTUKN  KOJeOaHWil: Tepuoi, YacToTa,

aMIUTATY 1A

9.2

93

94

9.5
9.6

9.7

9.8

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.
MexaHnyeckue BOJHBI B TBEPJIOM TEJI€, CEHCMUUECKHE
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
IIPYKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCMMOCTH IepHoJa KosieOaHUI
MOJBEIIEHHOIO K HUTH TIpy3a OT [UIMHBI HHUTH.
HccnenoBanue 3aBHCHMOCTH TepHOJa KoJjeOaHHi
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: BOCTIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPACEHUE, CEHCMUYECKUE BOJIHBI,

HyHaMH, 3XO

9.9

TexHuueckue YCTpOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

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.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

[Ikana 351eKTpOMarHuTHBIX BOJIH

OnexkTpoMarHuTHas npupoja csera. CKOpOCTbh CBETa.
BonHoBEIE CBOMICTBA CBETA

[TpakTuyeckune paboOTHI:

W3yueHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIHI0 MOOMITBHOTO TeseoHa

dusnueckue sBIEHUS B TMpPUpPOJE: OHOIOTHYECKOE
JeficTBUe  BHUAMMOIO,  yJIbTpaHUOJETOBOIO U
PEHTTEHOBCKOT0 U3JIy4eHHUH

Texnuueckue YCTpOWCTBA: 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 yyei B JIMH3E

OnTrueckas cucreMa QoroanmapaTa, MUKPOCKOIA H
TejecKorna

I'ma3 kak onrtuyeckas cucrema. bim3opykocts u
JATbHO30PKOCTh

Paznoxenue 6enoro csera B criekTp. OnbiTel HproTOHA.

CroxeHne cnekTpalibHbIX 1IBETOB. Jlucnepcus cBeTa

11.9

[TpakTueckue paboThI:

#H#HPart##ccnenoBanue 3aBUCUMOCTH yria
OTPa)KE€HHUS CBETOBOTO JIy4a OT yrJja MaJeHHUs.
Hi#HPar#Ht#l13yueHne XapakTepUCTUK HM300paxeHUs

npeamMeETa B IIJIOCKOM 3€pKajic.
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#HiHPart##lccnenoBanue 3aBHCHUMOCTHU yria
NpPEJIOMIIEHUSI CBETOBOIO JIyya OT yIjla MajJeHus Ha
TpaHMIIE «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 ABICHUS B Ipupoe: 3atMerus CoHIa u
JlyHbl, 1IBeTa Ten, ONTHYECKUE SBJICHHS B aTMochepe
(uBet HeOa, pedpakus, paayra, MUPax)

TexHuueckue  yCTpOMCTBa: OYKH,  TEPHUCKOII,

(I)OTOE[HHapaT, OIITUYCCKUC CBETOBOAbI

KBAHTOBBIE SBJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

Omnwitel Pezepdopaa u mmaHeTapHas MoJeinb aToMma.

Mopneins atroma bopa

I/ICH}’CKaHI/IC n IIOTJIOIICHHUE CBE€TA aTOMOM. KBaHTHI.

JIuHeivaTble CEKTPhI

PaagnoaktuBHOCTH. Anb(a, OeTa- U ramMma-u3IydeHus
Ctpoenue aroMHoro szapa. HykioHHas Mozens
aTOMHOTO sapa. M3oromnsl

PannoaktuBHble npeBpameHus. llepuon nomypacnana
aTOMHBIX S7Ep

SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAI0BOr0 U
MaccOBOI'0 YHCEI

OHeprust CBs3M aTOMHBIX snep. CBA3p Macchl U
SHEPIrUU

Peaknum cuHTe3a u genenus saaep. McrouHukn
sHeprun CoJHIa U 3BE3]

SAnepnas osHepretuka. JlelcTBUe paaMOAaKTUBHBIX

H3queHHﬁ Ha JXUBBIC OPIraHU3MbIL



12.10

12.11

12.12

[TpakTueckue paboThI:

HaGntoieHue CHJIOMIHBIX M JIMHEWYaTBIX CIEKTPOB
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

YCJIO0BCKa

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyJIbHBIA JO3UMETP, KaMepa Buibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koa
NpoBepPsieMoOro
TpeOoBaHuUs

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

[Tonnmanue ponu (GU3MKK B  HAYYHOW  KapTUHE  MHPAa;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEpPHOM
CBSI3H U [T03HABAEMOCTH SIBIICHUH MPUPOJIBI, O POIIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil poru (QUIUKK B Pa3BUTHUU
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTHH, 00 3BOJIOIUU
(U3UYEeCKUX 3HAHUW U MX POJIM B IIEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKIAJEC POCCUUCKHX U 3apyOCKHBIX 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
MMpUpPOAbL (MCX&HI/I'-I€CKI/IX, TCIUIOBBIX, OJCKTPOMArHuTHBIX H
KBAaHTOBBIX); YMEHHE pa3IHyaTh SBICHHA TI0 OIHMCAHHIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIINUX
JaHHOE (U3MUECKOE SBIICHHE; YMEHHE PACHO3HABaTh MPOSIBICHHE
HN3YUCHHBIX (1)1/13I/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

MIPOIIECCHI, UCTIOJIB3YS (yHIAMEHTAIBHBIC U YMITUPUIECCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (PU3NYECKUE

SIBJICHUS, UCIIOJIB3YA (1)I/I3I/I‘IGCKI/I€ BCINYHHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOTO HO3HAHUSA C Y4ETOM
coOuTroIeHHst paBUiI 0€30MacHOro TpyAa: HabroAeHHe PU3HUECKUX

SIBJICHUU:



YMEHHE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY
U3 JAaHHOT0 Habopa 000pyAOBaHUs 110 HHCTPYKIIMH, ONUCHIBATH 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  MCCIEJOBAaHUE II0 HHCTPYKUUHU, IIPEACTABIATH
MOJTyYE€HHBIE 3aBUCUMOCTH (DPU3MUECKUX BEJIMYMH B BHJIE TAaOIUI 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 (PU3UUECKUX MTPOIIECCOB

YMmeHne oO0biICHATh U3NYECKUE MPOLECChl U CBOMCTBA Tell, B TOM
YuCclI€ W B KOHTEKCTE€ CHUTYalMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIIATh IPUUUHHO-CIICICTBEHHBIC CBS3H
U CTPOUTh OOBSICHEHHE C OMNOpPOM Ha U3yYEeHHBIE CBOICTBa
bu3nYecKuX SIBICHUN, (U3MUYECKHUE 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 HEJJOCTAIOIINE JAaHHBIE, BHIOMPATh 3aKOHBI M (HOPMYIIBL,
HE0OXoIuMBbIe [T €€ PelIeHNs], UCIIOJIb30BaTh CIIPaBOYHbIE JAaHHBIE,
MIPOBOJIUTH PAcC4€THl M OLICHWBATh PEATUCTHUYHOCTH MOJYYEHHOIO
3Ha4YeHUs (PU3NYECKON BETMUMHBI; YMEHUE ONPEAEIATh pa3MEPHOCTh

(bu3nYeCKOM BETNYHMHBI, TOTYYECHHON IPU PELLICHUH 3a1a4U



VYMeHHe XapaKTepHu30BaTb IPUHLHUIBI JEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJ]IE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 X ONMHUCAHMIO, UCIIOJIb3Ys 3HAHUS O
CBOWCTBaX (M3MYECKHUX SBICHUA W HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTHU

10

11

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 JOCTIKEHUH (DU3MKU M TEXHOJIOTHM

IJI1 paquOHAJIBHOT'O IMPUPOJ0IIOJIBb30BaAHUSA

OnelT noucka, NMpeoOpa3oBaHUsS W TNPEACTABICHUS HHPOpMaLUU
(Gu3n4ecKoro colepkaHus € MCIOJIb30BaHHMEM HH()OPMAIIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTUH; yMEHHUE OLIEHUBATh JOCTOBEPHOCTh
NOJY4YeHHOM HMH(OpPMAlMM Ha OCHOBE HUMEIOIMXCS 3HAHUKH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh IpHU
BBINOJIHEHUM YYEOHBIX 3aJaHUN HAay4HO-IIOMYJIAPHYIO JIUTEPATypy
(U3UIECKOro CoaepKaHus, CIIPABOYHBIE MaTepHalbl, PECYpChl CETH
WnutepHer; BiageHue 0a30BbIMM HaBbIKAMU IIpeoOpa3oBaHUs
MHPOpPMALIMK W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIYIO; YMEHHE
co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIEHHs Ha

OCHOBC I/IH(bOpMaHI/II/I U3 HECKOJBKHUX UCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 MEXAHHWYECKUE ABJIEHU A

11 MexaHuueckoe IBWKCHHE. MaTepHaanaﬂ Touka. Cucrema otcuéra.

OTHOCHUTENBHOCTh JBHXCHUA

PaBHOMEpHOE U HepaBHOMEpHOE BMkeHME. Cpenssis ckopocTs. Popmyiia s

1.2 BBIUHCIICHUSI CPETHEN CKOPOCTH: V = S/t

PaBHOMepHOC HpﬂMOJ’IHHGﬁHOC JBHXXCHUC. 3aBHCHUMOCTh KOOpJAHHATLI TCJIa OT

BPEMEHH B CIIy4ae PaBHOMEPHOTI'O IPSIMOJIMHEWHOIO IBUKEHHUS:

L3 (1) =x,+vt
['paduku 3aBUCUMOCTH OT BPEMEHH ISl NPOEKLUUU CKOPOCTH, MPOCKIUH
NepeMeICHUs, IyTH, KOOPAMHATHI MPH PABHOMEPHOM MPSMOIMHEUHOM
JABUXKCHUN
3aBUCUMOCTE KOOpAUHAThl TCJla OT BPCMCHU B CJIyda€ PABHOYCKOPCHHOI'O

HpSIMOJII/IHef/'IHOFO JABMOKCHUA:

[ ] By

S(fi=vy s+ ay=

@opmynbl 111 OPOEKUUU MEPEMEIICHUs], TPOEKLIUNU CKOPOCTH U MPOEKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJMHEWHOM JBUKEHUU:

2

f
1.4 s (=v, -t+a_-—,
\() Ox X 2

U.r(r) =Up, Td, I,

a (f) =canst,

3 3

Uy, — Uy =2a.s,
I'pauky 3aBHCHMOCTH OT BpPEMEHM Il MPOEKLUUH YCKOPEHHs, HMPOEKLUH
CKOPOCTH, TIPOCKIMH TEPEMENICHUS, KOOPAWHATBHI TMPHU PABHOYCKOPEHHOM

MPSIMOJIMHEHOM JIBH>KEHUU
CBoboaHoe nanenue. @opMyIibl, ONUCHIBAIONINE CBOOOIHOE MAJCHHUE Tela 10

1.5 BEPTUKAIU (,Z[BI/I)I(CHI/IC T€JIa BHU3 MKW BBEPX OTHOCHUTECIIBHO ITOBEPXHOCTHU

3emin). ['paduku 3aBUCHMOCTH OT BpPEMEHHM JJsl MPOCKIHH YCKOPEHUS,



MMPOCKIUHU CKOPOCTH MW KOOPAWHATHI IIpH CB060)1HOM naacHuu TCiaa II0
BCPTUKAIA
CKOpOCTL PaBHOMEPHOI'0 ABUKCHHA TCJIa II0 OKPYKHOCTH. HaHpaBHCHI/IC

CKOpOCTH.

(I)opMlea AJI1 BBIYUCIICHUS CKOPOCTHU YCpPC3 paaruyC OKPYKHOCTH H IICPHUOA

oOparreHus:
2mR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOIO

ycKopeHusi. @opmyJia 171 BBIYUCICHUS YCKOPEHUS:

1.6
2
a. - L
"R
dopmyiia, cBsI3bIBAIOLIAst IEPUOJT U YACTOTY OOpaIeHUs:
V= 1
T
Macca. ITnotHocTs Bemectsa. @opMyria 1 BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexkTopHas ¢usznueckas BeanurnHa. ClIoKeHue cui
1.9 SIBnenne nnepnuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroTOHa:
F=m-a
1.10
CoHanpaBiI€HHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbL, JEHCTBYIOIIEN
Ha TEeJIo
B3anmopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F 21 = _‘F.I.—2~2
12 TpeHune 1okos ¥ TpeHHe CKOIbKeHNsA. DopMyI1a 1Sl BBIYUCICHUS MOLYJIS CHUIIBI

TPCHUA CKOJIbKCHUSA!



Hedopmanus Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIpYroi

nedopmaruu (3akoH ['yka):

113 F=k-Al
Bcemupnoe Tsarorenue. 3akOH BCEeMHUPHOTO TATOTCHHUS:
FoG. My -i}}:
R:
Cuna TsKecTH. Y CKOpeHHe CBOOOHOTO MaICHHS.
114 dopMyna g BBIUKACIACHUS CUIIBI TSHKECTH BOJIHM3U MOBEPXHOCTH 3emun: F =
mg.
JBmwxkenue mianeT BOKpyr Comnina. [lepas kocMuyeckasi CKOpOCTb.
HesecoMocTs 1 neperpysku
Hmmynbe Tena — BeKTOopHas pu3ndeckasi BeIUYMHa.
1.15 p=mi
Nmnynbe cuctemsl Ten. 3Menenne uMiyibca. IMITyabc Crsibl
3aK0H COXpaHEHUsI UMITYJIbCa JJIA 3aMKHYTON CUCTEMBI TEJI:
1.16 P=myU; +iny U, =const
PeaxTnBHOE OBMKEHIE
Mexanndeckast pabora. @opmyia il BBIYUCICHUS PaOOTHI CHIIBI:
A=Fsoos0
Mexannudeckasi MOIIIHOCTb:
1.17
v=4
I
Kunerndeckas u noteHuaibHas s3Heprusi. @opMyina Jij1si BEIYHCICHUS
118 KUHETUYECKON IHEPTUU:




Teopema o kuHeTHUECKOU dHEprun. PopmyJia A1 BBIYUCICHUS
MOTCHIUAJIbHOW SHEPIUHU Tella, IIOJHATOrO

HaI 3eMIIEH:

E,= mgh

1.19

1.20

1.21

1.22

1.23

Mexanunueckast SHEPTHs:
E=E;+E p

3aKOH COXPAaHEHHs MEXaHMYECKOHM 3Heprun. Popmyiia 1 3aKoHa
COXpaHEHUs1 MEXaHUYECKOU YHEPTUU B OTCYTCTBUE CUII TpeHus: £ = const.

IIpeBpamieHre MEXaHUYECKOW SHEPTUM IIPU HAJTUYUU CUJIBI TPEHHUS.

[TpocTeie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. Momewnr cuiel: M - Fl.

YcnoBue paBHOBECHS pbluara:
M +M,+..=0
[ToaBmxHbIN 1 HeOABUXKHBIN O0510KU. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A—aa'rpaq:::

[aBienue TBEpIOTO TEIA.
@opMyia 17 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tea:

_F
P=-

Hasnenue raza. ATMochepHoe JaBlieHHeE.

FI/II[pOCTaTI/ILIGCKOG JaBJICHUC BHYTPH ) XKUIAKOCTH.

CDOpMy.]'Ia JJIA BBIYUCIICHUSA JaBJICHHUA BHYTPH KXKUJIKOCTH:

p=pgh+p_,

3akoHn [lackans. ['mppaBnudeckuii mpecc
3akon Apxumena. dopmyna Juisi ONpeAesieHUs BBITAJIKUBAIOUIEH CHIIBI,

JIEHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B JKUJKOCTD WM ras:

F_&m. =pgv



1.24

YcnoBue nnaBaHus Tena. IlmaBanue CYZI0B 1 BO3AYXOILIaBaAHUEC

Mexanudeckue KoJjiebaHusl. AMIUTUTYAa, TMEPUOA M YacToTa KoJeOaHHil.

cDOpMy.]'IEI, CBA3bIBAIOIIAA 9aCTOTY U IEPUOJ KoJIe0aHMIi:

1.25

MareMaTtnueckuii M TPYKUHHBIA MasTHUKW. [IpeBpamieHue sHepruu npwu

KoJIe0aTeIbHOM JABUXKCHHUH

1.26

1.27

1.28

1.29

1.30

3aryxatomue kojaebanus. Beinyknennble konebanus. Pezonanc

MexaHu4uecKue BOJIHBI. HpO)IOJ'II)HBIe " TIOTICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI 1

CKOPOCTb PaCHpOCTPAHCHHUS BOJIHBI:

L=v-T

3ByK. I'poMKOCTB M BbICOTa 3ByKa. OTpak€HHE 3ByKOBOW BOJIHBI HA I'PAaHULE
IByX cpell. Hppa3ByK U yIbTpa3ByK

IIpakxmuueckue pabomul

W3mepeHue cperHeil MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPY>KUHBL, KOAQPHUIMEHTa TPEHUSI CKOJIBKEHHUS; PA0OThI CHUIIBI TPEHHS, CHIIBI
YIPYTOCTH; CpeHEN CKOPOCTH JBMXKEHUS OpyCKa IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHusi Opycka IMpH JABMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuojia KojeOaHMM MaTeMaTHYecKOro MAasTHMKA; YacTOThl U Tepuoja
KOJICOAHUH MPYKUHHOTO MasTHIUKA; MOMEHTA CHJIBI, ISHCTBYIOIIEr0 Ha phIyar;
palboThl CHJIBI YIPYTOCTH NpU MOABEME Tpy3a C MOMOIIBI0 HEMOJBUKHOTO
0710Ka; pabOTHI CHIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢ HOMOIIBIO MOBHKHOTO
O110Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHUJIbI OT 00bEMa MHOrpyKEHHON
YaCTH TeJla U OT IVIOTHOCTH JKUKOCTH; HE3aBUCUMOCTH BBITAIKHBAIOILEH CHIIBI
OT MAacChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JaBJICHUS U
OT poJia MIOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPY>KHUHE, OT CTENIEHU
neopMaluy NpyKUHBI; YCKOPEHUs OpycKa OT yIila HaKJIOHA HalpaBIISIOLICH;
nepuojia (4acToTsl) KoJeOaHuil HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIepHoJa
KoJie0aHUI NPYKUHHOIO MasSTHHUKA OT MAacchl rpy3a M >KECTKOCTH IPY>KUHBI;
UCCIIeIOBAaHUE HE3aBUCUMOCTH MepHoAa KoJeOaHM HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHSI pblyara

Duzuueckue s61EeHUL 8 npupoc)e: NpuUMEpPbl ABUXXCHUA C PA3JIMYHBIMHA

CKOPOCTSIMH B KUBOW W HEKUBOW MPUPOJIE, AEHCTBUE CUJIBI TPEHUS B IPUPOJE




U TEXHUKE, MPWINBHI M OTIWBHI, ABWXKEHUE TutaHeT COJIHEUYHOW CHUCTEMBI,
PEaKTUBHOE JBUYKEHHUE )KUBBIX OPraHU3MOB, PbIYary B TEJE YEIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJICHUS HA >KUBOW OpPTaHM3M, IJIaBaHUE PbHIO, BOCTIPUSITHE
3BYKOB KMBOTHBIMU, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IlyHAMH, 3XO

Texnuueckue ycmpoucmea: CUUAOMETP, NaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHS, TUHAMOMETp, TOIIUITHUKYN, PAKEThl, pbIYar, MOABUXKHBIA |

HEIOIBH)KHBIH 6J'IOKI/I, HAKJIOHHAA IJIOCKOCTb, IMPOCTBIC MEXAHU3MBI B 6BITy,

t3l COOOIIAOIINECS] COCYIBI, YCTPOMCTBO BOJONPOBOJIA, THAPABINYCCKUHN TIpece,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE SABJIEHUA
OCHOBHbBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETHUYECKOM TEOpPUH  CTPOCHHS
2.1 BeliecTBa. Mozenu TBEPAOTo, KHUAKOTO U ra3000pa3HOro COCTOSIHUM BEIIEeCTBA.
Kpucrannnaeckue u amopdHbIe Tena
25 JBwxenue uactuil BemectBa. CBsI3b CKOPOCTH JABWKEHHUS YAaCTUIl C
' Temneparypoil. bpoynosckoe aBmxenue, uddys3us
2.3 CmauyuBaHME U KaMWJUISIPHBIC SIBICHUS
2.4 TennoBoe pacIMpeHne U cxKaThe
2.5 TennoBoe paBHOBecHE
26 Buytpennsis sueprus. PaGora u Teruionepenada Kak crocoObl M3MEHEHHS
' BHYTPEHHEH SHEPruu
2.7 Buapl Teruonepegaun: TemI0NpOBOJHOCTb, KOHBEKIIMS, U3TyUEHUE
HarpeBanue wu oxnaxaenue ten. KommuecTBo TemnoTel. YaenbHas
TEIUIOEMKOCTB:
2.8
O=an(t,—1)
3aKOH COXpaHEHHUs HEPruu B TEIUIOBBIX MpOLECCax. YPaBHEHHE TEIJIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenue u xonzaeHcamus. M3MeHeHHe BHYTpEHHEW SHEPrud B MpoIlIecce
510 WCIIApEHUs] M KOHJeHcanuu. KumeHue KUAKOCTH. YelnbHas TeruioTa

napoobpazoBanusi: L = O/m




2.11

2.12

Brnaxnocts Bo3nyxa

[InaBnenne u xpucraumsauus. VI3MeHEHHE BHYTPEHHEW OJHEPrHH IIpH

IUIaBJICHUH U KPpUCTAJIUN3allH. Y aenbHas TEIJIOTA IJIABIICHUS:

2.13

2.14

2.15

2.16

2.17

3.1

BHyTpeHHsI1 SHeprus CropaHusi TOIUIMBA. Y JENbHAs TEIJIOTa CrOPaHHUs

ToruBa: ¢ = Q/m

[Tpuniuns! paboTs! TermnoBbix apuraresnei. KITJI termoBoro asuraress

Ipaxmuueckue pabomul

W3mepenue yaenbHON TEMIIOEMKOCTH METAJUIMYECKOT O IWINHIPA; KOJIMYECTBA
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypsl (DUKCHPOBAHHOMH
Maccpl, B KOTOPYIO OIlyIIEH HarpeThlii LWIMHIDP; KOJUYECTBA TEIUIOTHI,
OTJAHHOI'0 HArpeThiM LUIMHAPOM, IIOCIIE OIYyCKAaHMs €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHTEIBHOM BIIAXKHOCTU BO3/lyXd; YAECIbHOW TEIIOTHI
IIaBiIeHus JbAa. lccnenoBaHme W3MEHEHHs TEMIEPATyphl BOABI  IIPU
pa3INYHbIX YCIOBUAX; SIBIECHUS TEIJI000MEHa MPH CMEIIMBAHUU XOJOIHOW U

ropsiueit BoJbl; Mpoliecca UCapeHust

Qusuyeckue A6ieHUs 8 npupode. TOBEPXHOCTHOE HATSHKEHUE M KallWILISIPHBIC
SIBIICHUS B TIPUPOJIE, KPUCTAIUTBI B MIpUpoje, u3nydeHue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpHU3bl; 00pa30BaHKE POCHI, TyMaHa, HHEs, CHEeTa

Texnuueckue  ycmpoticmeéa:  KalWUISIPbl, TNPUMEPHl  HUCHOJIB30BAHUS
KPHUCTAJIOB, JKUJAKOCTHBIH TEPMOMETD, JATUYUK TEMIIEPATYPhI, TEPMOC, CHCTEMA
OTOIUICHUSI JOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOUHA, JBUTATEH

BHYTPEHHETO CrOpaHUs
OJIEKTPOMATI'HUTHBIE ABJIEHNA

OnexkTpusanus Teil. [[Ba Buja aIeKTpUYeCcKuX 3apsioB

3.2
33

34

3.5

BsaumopeiictBue 3apsbkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHUs DIEKTPUYECKOro 3apsaa

Onexkrpuueckoe mnose. HanpsoxkénHocTh 3nexTpuueckoro nois. IlpuHnumn

CYNEPHO3UINH IEKTPUUECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPHUUYCCKUX 3apsAaa0B. HeﬁCTBHe QJICKTPHUYCCKOI'O II0JId Ha

aneKTpudeckue 3apsbl. [[pOBOJHUKY U TUANEKTPUKH




3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTostHHBIN 251eKTpUUeCcKuil TOK. [leficTBUs anekTpruueckoro Toka. Cuia Toka.
Hanpsioxenue.
I=q/t,U=A4/4q

DJIeKTPUYECKOE COMPOTUBIICHHUE. Y ICTIbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:
R = pl/S

3akoH OMa a5 y4yacTtka snektpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COETUHEHUE IMPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
Hapannenbﬂoe COCANHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUS:

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

CMeniaHHEIC COCINHCHUS ITPOBOAHUKOB

PaboTa u MomHOCTH 351ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH J[>xoyins — Jlenia:

O=I"-R-t

OnbiT Dpcrega. MarHutHoe Moje OpsIMOTO TMPOBOJHUKA C TOKOM. JImHUM
MarHUTHOW UHIYKIHHU

MarauTHoe moJe IIOCTOSHHOTO MarHuTa. B3anmonelcTBHE NOCTOSHHBIX
MarHHuTOB

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

OnbiTel @apazes. SBnenue aneKTpoMaruiuTHoN uHAYKuu. [IpaBumno Jlenua
IIpaxmuueckue pabomul

N3MepeHne  3IIEKTPUYECKOTrO  CONPOTHUBJIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUECKOTO TOKA; PAOOTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B IPOBOJHHUKE

(pe3I/ICTOpH, naMnqua), OT HAIIPSPKCHUA Ha KOHIAX IMPOBOAHHKA; 3aBUCUMOCTU




CONPOTUBJICHHUA OT JJIMHBI IIPOBOAHUKA, IJIOMAAN €T0 IMOINCPEUYHOTO0 CCUCHUA U
YACIBHOT'O COIIPOTUBJICHH.

HpOBepKa mpaBujia JJIA SJICKTPUYCCKOIr0 HAIPSIKCHUS IPU MMOCJIICA0BATCIIbHOM
COCAMHCHNHN IMPOBOAHHKOB, IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajuieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMITOUKA)

Qusuueckue A6N1eHUs 8 Npupode: JIIEKTPUUYECKHE SBICHUS B aTMmocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE T0JI€ 3eMJITH, Ipeiid MmoocoB,
POJIb MATHUTHOTO TIOJISI JIJIs "KU3HU Ha 3emJle, TMOJISIPHOE CUSHHE
Texnuueckue ycmpoticmea: 3JEKTPOCKOI, aMIEpPMETp, BOJIBTMETpP, PEOCTar,
CYETUYMK  DIEKTPUUYECKONW OSHEPTruu, JJICKTPOOCBETUTEIbHBICE MPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MIPEAOXPAHUTENN, DJIEKTPOMArHUT, 3JEKTPOJBHUraTeib TMOCTOSHHOIO TOKa,
reHEPaTOp MOCTOSIHHOTO TOKa

3.19 OneKkTpoMarHuTHbIe BoJHBI. [1Ikana 3eKTpoMarHuTHBIX BOJIH

3.20 JlyueBas moniensb cBeta. IIpsimonnHeliHOe pacipoCTpaHeHue cBeTa

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 ITpenomiieHue cBeTa. 3aKOH MIPEIOMIICHHUS CBETA

3.23 Hucnepcus ceera

324 JIunza. Xon nydeit B muH3e. OKyCcHOE paccTosHUE JUH3bI. ONTHYECKas cuiia

' muH3bl: D = 1/F

3.25 ['ma3 kak ontuyeckas cucrema. OnTuueckue mpudopbl
IIpakxmuueckue pabomul
###Par###l3MepeHre ONTHUYECKOW CHIIBI COOMparomiel JUH3BI; (OKYCHOTO
paccTosiHusI COOMpAroIei JIMH3HI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa
1 U300paKEHMsI, KOTJIa IPEIMET PACIIOJIONKEH B ABOMHOM (POKYCE), TOKa3aTENsI

3.26 MIPEIOMJICHUS CTEKIIA.
#iHPart##llccnenoBanue CBOWCTBAa M300paXKEHUS, MOTYYSHHOTO C MTOMOIIBIO
coOuparomnield JMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSHHSI JIBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJja MPEeIOMJICHHs] CBETOBOTO Jy4a OT yrila MmajJieHus Ha
TPAaHUIIE «BO3JIYX — CTEKIIO»

397 Qusuyeckue saenenuss ¢ npupoode: 3armenus Comuna u JlyHbl, 1BeTa Te,

. OonTHYECKHUE SBJICHUS B aTMOcdepe (IIBET HeOa, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoticmeéa: OYKHM, TEPHUCKOI, QoToanmnapar, ONTHUYECKHE

CBC€TOBOAbBI



4.1

4.2

43
4.4
45

4.6

4.7

KBAHTOBBIE SBJIEHUA

PannoaktuBHOCTE. Ab(da-, OeTa-, raMMa-u3nydeHus. Peaknuu anbga-u 6era-

paciaaa

OmnbiTel Pesepdopna mo paccesnuro anbga-yactun. [lnanerapnas Mopenb

aToma

CoctaB aromHoro saapa. M3ortomnbl

[Tepuon noypacnaia aTOMHBIX SAEp

SnepHble peakMy. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 M MaCCOBOTO YHCET

Qusuueckue s6NeHUs 6 Npupooe: ECTECTBEHHBIM paJUOAKTUBHBIA (OH,
KOCMHMYECKHE Jy4YH, PaJUOaKTUBHOE W3Iy4YEHHE NPUPOAHBIX MHUHEPAJIOB,
JEeNCTBUE PaAMOAKTUBHBIX U3JyY€HUN HAa OPraHU3M YeJlOBEKa

Texnuueckue ycmpoiicmea: CIEKTPOCKOII, UHAUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, simepHas sHepreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Gusuka, 7 knacc/ Iepoimkun A.B., O01iecTBo ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «M31aTE€NBbCTBO «IK3aMEH

» dusuka, 8 knacc/ [lepeimkua A.B., OG11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AkinonepHoe odiiectBo «M3aaTenbcTBO
«IIpocsemeHue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrHuk E.M., O61iecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO

«M3marensctBO «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1. Jlykammk B.U. COopHHK BOIIPOCOB U 3311a4 o (pusuke. 7-9 Kii. —
M.:IIpocsemieHue.

2. Kupuk JI.LA. ®usuka — 7. Pa3HOYpOBHEBbIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIC
paboThI. —5-¢

n3ganue,- M.MJIEKCA.

3. Acraxosa T.B. ®usuka. 7 knacc. Jlabopatopabie pabOThI.

4. «KoHTponbHO-U3MepuTenbHble MaTepuaibl. Pusnka. 7 kiacc/Cocr.
H.N.30puHn. — 2-e uzn.,nepepad. — M.:BAKO.

5. Mapon A.E. ®usuka. 7 knacc: yuedHo-MeToaudeckoe nocooue/ A.E.Mapon.-
M.: poda

6.A.B. Ileppikun ®uszuka-8xi. M. [Ipoda

7.H.B. ®unononu Meroanueckoe mocodue M. JIpoda

8.A.E. Mapon, E.A. Mapon CamocTosTenbHbIE U KOHTPOJIbHBIE PA0OTHI-8 Kilacc
M. dpoda

9.B.B. llaxmatosa ,O.P. llledep Jduarnoctuueckue padoTsl -8 kinacc M. poda



10.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopauk Borpocos u 3amay.
M. Ipoda

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

7 KITACC

1. bubnuoteka — Bc€ mo npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BugeoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Equnas xomtekus mudpoBbIX 00pa30BaTeIbHBIX PECYpPCOB. — Peskum
noctyna: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepHalIbl K YpOKaM (PH3UKH 110 TEMaM; TECThI 10 TEMaM;
HaIBSIAHBIE TOCO0HUs K ypokam. — Pexxum goctyma: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIe pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DIeKTpOoHHBIC YueOHUKH 110 du3uke. — Pexxum mocryna: http://www.fizika.ru
8 KIIACC

1. bubnuoteka — Bc€ mo npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BugeoonsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Equnas xomtekius mudpoBbeIX 00pa30BaTeIbHBIX PECYpPCOB. — Pesknm
noctymna: http://school- collection.edu.ru

4. IHTepecHbIe MaTepHalIbl K YpOKaM (PH3UKH 110 TEMaM; TECThI 10 TEMaM;
HaIrSIAHBIE TOCO0OHUs K ypokam. — Pexxum fgoctyma: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIe pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DIeKTpOoHHBIC YueOHUKH 110 ¢usuke. — Pexxum mocryna: http:// www.fizika
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