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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa30BaTeNbHOW MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHOU padoyell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 H3YYEHMs
(Gu3MKK Ha NEATEIbHOCTHOM OCHOBE. B mporpamme mno (u3uKe yUHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[TporpaMMa mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®du3rKa SIBISIETCS CHCTEMOOOPA3YIOIIHUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, IOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBIIsieT Hauboliee sICHbIE
00Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMITIETEHTHOCTSIMH, XapaKTEePHU3YIOIMUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEIOBAHNS;
WHTEPIIPETUPOBATh JIaHHBIE W WCIIOJIb30BaTh HAy4YHBIE JIOKA3aTeIbCTBA JIJIst
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OONIEr0o 0Opa3oBaHUSs
ornpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocseienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEMJICHUS OOydYalolMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHHA W (HOpPMHpPOBaAHHE
MCCJIEI0OBATEILCKOIO OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UKA [ Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyaymend MnpopeccuoHaIbHOU
JESTEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalibHEHIIEMy OOY4YEeHHIO B
HTOM HAIpPaBIICHUU.

JlocTikeHne 3TUX Lened mnporpamMMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNe 3HAHUU O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNe YMEHUI ONUCBhIBATH W OOBICHATH (PU3UUYECKHE SBICHUS C
UCITOJIb30BAaHUEM TTOJIyYEHHBIX 3HAHHIA;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCMOJIb30BAHHEM
($uznyecKux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHMM HAOIIOJATh TPUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTtopHble padOThl U 3KCIEPUMEHTAIbHbBIE MCCIIEOBAHUS C UCIIOJIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAU3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO CO cdepamu npodecCHOHANIBHON IeATeIbHOCTH, CBSI3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTMSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSX
(bU3MYECKO HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOIO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B Heneto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7abopaTOpHbIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEU
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

@®usnka — Hayka O mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyecKue
npubopsl. [lorpenHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢wu3uka w japyrme ecTECTBEHHbIE HAyKH H3Y4aloT TPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro sipiaeHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnnueckue, TEIIOBBIE, JICKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusnueckue TpruOOPHI U MPOILEypa IPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U LIU(GPOBLIM
prudOpPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 1EHbI IeJICHUS IKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TeMIepaTyphl.

[IpoBeneHue uccieoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTH MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE IUCKPETHOE CTPOEHUE BELIECTBA.

JBrkenue yacTtull BemiecTBa. CBSI3b CKOPOCTH JBMIKEHHMS YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkeHue, nuddysus. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.



HaOnronenue sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YacTHUL| BELIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Ornenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne uHepuUU. 3aKOH HMHEpUUHU. B3aummopeilcTBHe Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUS Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMWYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCcTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. CrioxkeHne
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHHUS TeNa.

N3mepeHne CKOpOCTH NMPSIMOJIMHEHOTO JBUKEHHUS.
HabGnronenue siBjeHUST HHEPIIUH.

Hab6mronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICHCTBUH TEJl.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMXKEHUS (IIapvKa B KUJIKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOMIIS M Tak Jlajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MIM IIapHKa M0 HAKJIOHHOM
MJIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OnBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshkeHus (nedopmaiiuu) npy>KUuHbI
OT IPUJI0KEHHON CUJIBL.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUS ¥ YBEIUYCHHUS JaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lneBMatnueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ nipaBinueckue MeXaHU3Mbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000s0uku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEeHUs aTMOC(PEPHOTO TABICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxormnaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckun mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIOUIEH CUJIBI OT OOBEMA MOrPYKEHHOM 4YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

VYcioBue IUIaBaHMWS TEJI: IUIABAHUE WM TOTPYXKEHHE TEl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTpyKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JACHCTBYIOLIEM HAa TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJI0 B XUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTH Tela U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKUA M ONPEACIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTra nu MOIHOCTB. JHepPrus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue mpaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocTteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.



Mexannueckass oHeprus. KuHeTtmueckas W IOTEHUHUAJIBHAS  DHEPIHS.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAaHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpauyuu.

[IpuMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanue ycioBUil paBHOBECHS pblyara.

N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

M3ydeHne 3aKk0Ha COXPAaHEHHsI MEXaHUYECKOW DHEPTUU.

8 KVIACC

Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHHU.

Monenu TBEPAOro, JKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJISPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE ABJIEHUS. TENI0BOE paCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaavya u CoBepIieHune padoTsl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonuuecTtBo TemnoTel. YenbHas TEMIOEMKOCTh BelecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuratens.
TermioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenune nuddysuu.
HaOmronenue siBfieHni cMauMBaHUs M KaMWIISPHBIX SIBJICHUH.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpU HU3MEHEHHMHM O0BhEMAa W HArpEeBaHUM WITU
OXJIAJKICHUU.
[IpaBuiia U3MepEHUs TEMITEPATYPBL.
Buasl Tertonepenaym.
OxyaxkieHue Ipyu COBEPIICHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumneHus.
Habnrogenue noctossHCTBA TeMIlepaTyphl MPH TIaBICHUH.
Mojenu TenIOBbIX IBUTATEIIEH.
Jlabopamopnwie pabomul u onvimaul.
OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl MO0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
OmnpeneneHue AaBiIeHUs BO3AyXa B OaUIOHE IINPULA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka ruMOTE3bl JUHEUHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTU B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
HabGmronenue u3MeHeHus: BHYTPEHHEH SHEPTUU Tejla B pe3yJibTaTe TeIUIonepeiadn
U paOOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BO/IBL.
OrnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MpPH TEIMJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.
Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeHus.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsk€HHOCTh anekTpudeckoro modsa. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uend. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

Pabota ¥ MOIIHOCTH dJIeKTpUYeCKOoro Toka. 3akoH Jlxoyns—JleHua.
DneKkTpudecKre Henu U MOTPEeOUTENN dJIEKTPUUECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE 1OJIE IEKTPUUIECKOTO TOKA. [IpuMeHeHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO TOJISl HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSTHHOTO  TOKa. Vcmosib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pojia SIIEKTPUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPS)KEHHBIX TEJI.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DJEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aps/I0B.

[TpOBOJHUKH M TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

PeocTat 1 Marazud COnpoOTUBIICHUM.

BzaumojeiicTBr€E MOCTOSSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS MTOJIOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.



OmneiT Opcrena.
MarauTHoe 1ose Toka. DJIEKTPOMarHurT.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OmneiTel @apajes.
3aBUCUMOCTh HaNlPaBJIEHUSI HUHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHMUSI.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnbIThl IO HAOTIOJIEHUIO SJIEKTPU3ALMH T UHAYKIIMEH U MPU COIIPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO MOJIs Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUUECKOM 11€TH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.
N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIIBHOM COCIMHEHUU
JIBYX PE3HCTOPOB.
[TpoBepka nmpaBuiia Juisl CUIIbI TOKA MPU MapauieIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne paboThI IEKTPUUECKOTr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBl TOKa, HWAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue KII/1 narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TMOJISi TMOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3ieiICHUH.
HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OMnbITEI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJACHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllPaBJICHUS TOKA B KATYIIIKE.
N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydueHue padoThl JJIEKTPOABUTATES.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITH IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMH: UCCIIEIOBAHUE
M3MEHEHUI 3HaYCHUS U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznea 8. Mexanunueckue iBJICHHUS.



Mexanuueckoe naBMkeHHEe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NPAMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpaleHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoTroHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHust: cujia TPEHUs CKOJIbKEHUS, CHUIIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTM U 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTMBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHIManbHas SHEPTus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIu. [loTeHIIManbHast SHEprusl C:KaTou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE IMyTel U TPAEKTOPUM JBUKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUAKECHHS.

HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KeHMs Tela IO OKPY>KHOCTH.

Habmrogenne MexXaHWYECKUX SBJICHUM, TMPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TEJA U IEUCTBYIOIIEH HA HETO CHJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TETI.

N3MeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

[Iepenaua uMmysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJl.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIIPYTrOM B3aWMOJICHCTBHUU.

HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUHU MTPU CBOOOTHOM IaJICHUU.

CoxpaHeHrnEe MEXaHWYECKOM SHEpruyM NpU [BWKEHUHU Teja MOJ JACHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

KoHcTpynpoBaHue Tpakra Jjisl pa3roHa U JaJlbHEUIIEr0 PABHOMEPHOTO JIBHXKCHUS
IapUKA WIIN TEIEHKKH.

Omnpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUSI OpyCKa WJIM JBMXKCHHSI IIapUKa IO
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBUKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TruIMOTE3bI: €CIM NpPH PAaBHOYCKOPEHHOM JIBIJKEHHHM 0€3 HadallbHON
CKOPOCTH IYTHM OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHS OT CUJIbI HOPMAaJbHOTO
JTABJICHUS.

Onpenenenue ko3 GUIEHTa TPEHUST CKOJIbXEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenrne pabOThl CHIIBI TPEHUS NpPU PABHOMEPHOM JABM)KCHHU TeJa IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABUKHOTO U MOABUKHOTO OJIOKOB.

N3y4yeHune 3aK0OHAa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUINTyaa. MaTemMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHWYecKux BoJH. IIpomonbHble W
nornepeyHble BOJHBI. J[MMHA BOJHBI M CKOPOCTh €€ pacrmpoCTpaHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

HaOmronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habmroienue BBIHYKIEHHBIX KOJIEOaHHUI U pe30HaHca.
PacnpoctpaneHnue npo0ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
Habrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenre 4acToOTH U MEpUo/ia KoieOaHMi MaTeMaTHYeCKOT0o MasTHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoa KoiaeOaHuid Mo BEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBaHre 3aBUCUMOCTH TEpUOJa KOJIEOAHWHA NPYKMHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEepHOJIa KOJIEOAHUI Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOAa KOJEOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJACHHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOJH. I[llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETa.

Hemoncmpauuu.

CBOICTBA PJEKTPOMATHUTHBIX BOJIH.
BosiHOBEIE CBOICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIIBI0 MOOUIIBHOTO TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBeta. 3atMeHus CosHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpakeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpPaKeHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xox myyent B muaze. OnTudeckas cucrema goToarmapara, MUKpOCKOTa
u Teneckomna. ['1a3 kak ontuyeckasl cuctemMa. biu3opykocTh U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceera.



Jlemoncmpayuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyecKkuii CBETOBO/I.
Xopn jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun aeictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.
Mogens rnasa.
Paznoxxenue 6e510ro cBeTa B CIEKTP.
[Tomydyenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOTO JIy4a OT yTJiia MMaJeHus.
N3yueHne XxapakTepUCTUK U300paKeHUsI TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJIOMIICHUSI CBETOBOIO JIy4a OT yIJia MaJeHus
Ha FPAHULE «BO3IYX—CTEKIIOM.

[Tonyyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue GOKYCHOTO paCCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIEH JTUH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSTHIO I[BETA MPEIMETOB IIPU MX HAOIIOJCHUU Yepe3 I[BETOBbIC
GbUIBTPEL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noriomenne cBeta aroMoM. KBaHThI. JIMHEYaThle CIEKTPHI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon nmonypacnana aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEprum. Peakuum cuUHTE3a U
nenenusd siaep. Ucrounuku 3Heprun CosHIla U 3BE3 .

SnepHas sHepreTuka. JeMCTBUS pPagUOAKTUBHBIX HW3JIyYCHUW HA IKHUBBIE
OpraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MTOTJIONIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

HaOmronenue tpexoB B kamepe Buibcona.



PaboTa cuéTtynka HOHU3UPYIOMTNX U3ITYICHUH.
Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuvie pabomul u onvimaol.
Habnrogenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY TYTH (I10
dotorpadusim).
W3mepenne paanoakTUBHOTO (oHA.

IHoBTOPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIOIUN MOAYIb IPEIHA3HAYCH JIJIsi CUCTEMaTHU3aIuu
1 000011IeHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATELHOCTH, TPUOOPETEHHOTO
Py M3YYCHUH BCErOo Kypca (PU3MKH, a TakKe I MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMEHYy M0 (Pu3MKe JJisi 00y4YarolIuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeET.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3aaHHsI, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SIBICHUS B OKPYKAOIIEH MPUPOJIe U TTOBCEAHEBHOM KU3HU;

WCIIOJIb30BaTh HAYUYHbIC METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBICHUM, B TOM
Yyucie AJ1s1 IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO HCTOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHMS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIETr0o 00pa3oBaHuUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBJICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOM HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MUECKON HAYKM KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIIOIIEH KYJIBTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIbCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXHOCTH TpaBWi O€30MacHOT0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTO € MpaBa y APyroro 4ejioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHHH MPAKTUYECKUX 3alad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOM
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE ¥ (PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY U3Y4YeHHUI0 npodeccui, CBSI3aHHBIX C (PU3UKOI;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpPHEHTAIMsI Ha IpUMEHEeHNEe (PU3NUECKUX 3HAHUHN /IS pelIeHus 33/1a4 B 00J1acTh
OKpY>Kalolie Ccpeapl, IUIAHUPOBAHMUSA IIOCTYIIKOB U OLEHKH HX BO3MOXKHBIX
HOCTIC/ICTBHH [T OKPY’KaIOLIeH CpeIbl;

— OCO3HaHHE TJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpoOsiieM W MyTed ux
peleHus;

8) azanTanuy K M3MEHAIOLIHUMCS YCIOBHAM COLUATbHOI M PUPOIHON cpeabl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU MPH BHITIOJHEHUHU UCCIEIOBAHUI U TPOEKTOB
bu3nyeCKOil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSAM JPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO e TeIbHOCTB;
— noTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (OpMyIHpPOBATH
U7IeH, TOHATHS, THIIOTE3bI O GU3NUECKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHME J1e(PULUTOB COOCTBEHHBIX 3HAHHWW W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3HM NPUPOABI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NYECKUX 3HAHUM;

— OLIEHKA CBOUX JICHCTBUH € YUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEy, BO3SMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUs MPOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi y oOyuatomerocss OyayT chOpMHpPOBaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jiloruueckue 1eMCTBUA:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);
yCTaHABIMBATh CYIIECTBEHHBI TPH3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,
BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B pacCMaTPUBAEMbIX (DaKTaX, JaHHBIX
¥ HAOJTFOICHHSIX, OTHOCSIIINXCS K (PH3NICCKUM SIBIICHHSIM;
BBISIBIIATH PUIMHHO--CJICACTBEHHBIC CBSI3H MMPU M3YUCHUU (DU3UYCCKUX SBJICHUN U
MPOIIECCOB, JeNIaTh BHIBOJABI C HCIOJIH30BAHUEM JEAYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUCHH, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJINYNH;



CaMOCTOSITENIFHO BBIOMpaATh CMOCOO pemieHus ydeOHOW (u3MYecKol 3anayu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOoliee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
MCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NIECKOTO SBIICHUS;
OLICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTh HHPOPMAIIHIO, TOJIYYCHHYIO B XO/1€
UCCJIEIOBAHUS WITM DKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYJIHPOBATh OOOOIIEHUS M BBIBOJABI MO pE3yJibTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,
IIPOTHO3UPOBATh BO3MOXKHOE JajlbHEMIIee pa3BUTHE (PU3MUYECKHUX IPOILIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pa6ora ¢ unpopmaumeii:
IPUMEHATH Pa3IHMYHbIe METObI, MHCTPYMEHTHI M 3alPOCHl MPU MOUCKE M 0TOOpE
MH(OpMAIU WIK JAHHBIX C YYETOM MPEAJIOKEHHOW yueOHON (PU3NYecKor 3a1auu;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CaMOCTOATENBHO BBIOMPATh ONTUMANIBHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMaALUU U
WUTIOCTPUPOBATH pElIaeMble 3a]1a4l HECJIOKHBIMU CXEMaMU, IuarpaMMaMu, HHON
rpaduKoil ¥ UX KOMOUHAIUSIMU.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:
B XOJIe¢ OOCYXXJIeHHUsS y4eOHOTO MaTepHalia, pe3yJbTaToB JIabOpaTOPHBIX padoT U
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
UJIeU, HAIICJICHHbIE Ha pEIICHUE 3a/ayd U TNOJAJep>KaHHe OJaroxenareIbHOCTH
OOIICHU,
COTOCTAaBIISATh CBOM CYXJICHUSI C CYXIACHUSMHU JIPYTUX YYACTHUKOB JMAJIOra,
OOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIUH;
BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTaBIATh PE3YJbTAaThl BBIMOJHEHHOTO (U3WYECKOTO OTMbITa
(9KCTIEpUMEHTA, UCCIEeI0OBaHUS, IPOCKTA);
MOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATEHON pabOThHI
NP pEeLIEHUU KOHKPETHON (u3HUecKor MpoOIeMbl;
MPUHUMATh LIEJM COBMECTHOW JIESATEIIbHOCTH, OPraHW30BbIBATH JICHMCTBUS IO €€
JOCTHKEHHUIO: PACIpeNesaTh PO, OOCYXIaTh NPOLECChl W  PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
BBHITIOJIHATHh CBOIO YacTh paOOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJibTaTra Mo CBOEMY
HATPAaBIECHUIO U KOOPAUHUPYS CBOU IEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;



OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOUMH NOPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe JelCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHus pU3NUECKUX 3HAHUI;
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAaX MPUHATHUS PElICHUN (MHAMBUAYaAJIBHOE,
NPUHATUE PELICHUS B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );
CaMOCTOSITENIFHO COCTAaBJISITh aJITOPUTM pelIeHUs] (PU3NYECKON 3a/1auu WM IJIaHa
VCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH NIPEUIaracMble BapUaHThI PEILICHHUI;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:
JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh 1jiaH e€ N3MEHEHHUS,
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEIOCTUXKEHHS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIINOJHEHUS
(U3MYECKOro HCCIEAOBaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEMH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JPYroro 4esjoBeKa B XOJE CIOpa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JPYroro;
NpU3HAaBaTh CBOE MPaBO HA OWIMOKY MNpHU peumieHuu (U3MYECKUX 3a]ad WIA B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHA: (PU3MYECKHE M XUMHUYECKHE SBJICHMs, HaOJIO/IEHuE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AMHUILIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJIa,
arperatHble  COCTOSIHMSI ~ BemiectBa  (TBEpPAOE, JKHUIKOE, Tra3000pazHoe),
MEXaHUYeCKOe JABWXKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPAeKTOpHs, paBHOJAEUCTBYIOIIasl cuia, nedopmanus (ymnpyras, IlacTHUecKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;
paznuyath sBieHUA (Oud@y3us, TEmIOoBOe JBMKEHHWE YACTHIl BEIIECTBA,
pPaBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPLUS, B3aUMOJEHCTBUE
TeJ, paBHOBeCHME TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO BpalleHMs, Iepeaayda



JaBJCHUS TBEPABIMHU TEJIaMH, KHIKOCTIMU M Tra3aMu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKOM DHHEPruu) IO ONUCAHUIO HX
XapaKkTepHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIUX [JaHHOE
busnuecKoe SIBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3WYECKUX SIBICHUN B OKpPYXKaloleM
MUpE, B TOM 4ucie (U3UYECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBHKECHHS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM M HEKUBOU NIPUPOJE, NEUCTBUE CUIIBI TPEHUS B
IpUpoAe U TEXHUKE, BIMUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPraHU3M,
IJIaBaHUE pPbIO, phlYard B TEJE YEJOBEKa, MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIIEIATh CYHIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PUBHUECKHUX
SIBIICHUI;

ONKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PUIUUECKUE SIBICHUS, HUCIHOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OO0BEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEIHsSA CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSHKECTH, BEC Tela, CUia
TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, ra3a), BbITAIKMBAIOIIAS CHUJIA,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUUIHEHT
MIOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M OTEHLUUAJIbHAS SHEPTHsl), IPU
OIKMCAHUHY MTPABUILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCTIOIb3YEMbIX BETUYNH, UX
o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSA3BIBAIOLIUE JTAHHYIO (DU3UUECKYIO BEIMYHUHY C IPYTMMU BEITUYHMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBAa Ted, (U3NYECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ys
mpaBuJia CI0KEeHUS CUJI (BJIOJIb OTHOM MPsIMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHs phiuara (0JI0Ka), «30JI0TO€ MPABHUIIOY» MEXAaHUKH,
3aKOH COXPAHEHUs MEXAHWYECKOW DHEPIrUMH, INPHU DTOM JaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3allMChIBATh €M0 MaTEMATUYECKOE BHIPAXKECHHE;
OOBACHATH (U3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBAa TeN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalludl NPaKTUKO-OPMEHTUPOBAHHOIO  XapakTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCcKUX 1IaroB
c onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBJICHHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiath pacuéTHele 3amadd B 1—2 JEUCTBUS, UCIOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKHE BETUYUHBI B POPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JIs1 PELICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETNUUHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPU MOMOUIM (PUIUYECKUX
METOJOB, B OINMCAaHWU MCCIEAOBAHUSA BBIACIATH IPOBEPAEMOE IPEATIOIOKEHNE



(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIM PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTBITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tel: (OpMyIHpPOBATH IPOBEPSIEMBIE ITPEATION0KEHHSI, COOMPATh YCTAHOBKY
U3 IPEJIOKEHHOIO O0OpYyIOBaHUs, 3alUCBIBATH XOJ ONbITa U (HOPMYIHpPOBATH
BBIBOJIBL;

BBITIOJIHATH MPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITBI
U TEMIEpaTypbl C HCHOJIb30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alliChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aaHHOM a0COJIIOTHOW MOIPEUTHOCTH
W3MEPEHNM;

MPOBOJNUTDH HCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BEIMYMHBI OT APYToit
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JBHKYILIETOCS TEJIa OT BPEMEHU JIBUKEHHUSI TENA, CUIIbI TPEHUS CKOJIBKEHUS OT Beca
TeNa, KayecTBa 0OpabOTKU MOBEPXHOCTEHN TeI U HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUIOLIAAN CONPUKOCHOBEHHUS TEJ, CWIbl YIOPYTOCTH OT YIJWUHEHUs MpPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tella U OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IJIyOWMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUs T€J, YCIOBUIM paBHOBECHUS pbldyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIIEOBaHUS, COOMPATh YCTAHOBKY U
BBIIIOJIHATD U3MEPEHHUS], CIEAYS MPEAJIOKEHHOMY TUIaHy, (PUKCHUPOBATh PE3YJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3UUECKUX BEIUYHUH B BUJE MPEIIOKEHHBIX TaOIUI] U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJNUTH KOCBEHHbIE M3MEpPEHMs! (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUila TPEHHUS CKOJIBKEHHUS, JABJICHHE BO3/AyXa,
BBITAIKMBAIONIAS] CHUJIA, JIEWCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTH TEO,
KO3 (PUIIMEHT OJIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS NPEII0KEHHON
UHCTPYKLUU: TPHU BBIOJHEHUN H3MEPEHUN coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYMCIIATH 3HAYEHNE UCKOMOM BEJIMYHHBL;

coOI0aTh MpaBWJa TEXHUKH O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000opy10BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMeTp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOW Ha UX ONUCaHUS (B TOM YHCIE: MOALIUITHUKHN, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI PECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ys 3HAHUS O CBOMCTBaX (PU3UUECKUX SBJICHUI U HEOOXOAUMBIE
¢buznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;



OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
Oe3o0macHOCTH TpU OOpallleHuH ¢ NpUOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen Cpeae;
OCYILIECTBISATH OTOOP MCTOYHMKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUA U IMyTEM
CPaBHEHHUs Pa3jIMYHbIX MCTOYHUKOB BBLACIATH MH(OPMALMIO, KOTOpas SBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEJTOCTOBEPHO;
UCIOJb30BaTh INPU BBINOJIHEHMHM Y4YEOHBIX 33JaHUNA  HAYYHO--NOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PeCypChl CETU
WuTepHeT, BiaaeTh NpuUE€MaMH KOHCIEKTHPOBAaHUA TEKCTa, IpeoOpa3zoBaHUs
uH(GOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOILIEHUS HA OCHOBE 2—
3 MCTOYHHMKOB MH(POpMALHUU (PUIUUECKOTO COJAEPKAHMS, B TOM YHUCIE ITyOJIMYHO
JienaTh KpaTkue coOOLIEHUs O Pe3yJIbTaTaX MPOEKTOB WM YY€OHBIX UCCIIEI0BAHUM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh HM3YyYCHHBIM IOHATHMHBIM ammapar Kypca
($u3KKH, COMPOBOKIATh BHICTYIIJICHUE MPE3EHTALlUEH;
IIPU BBITIOJTHEHUH YUEOHBIX TPOEKTOB U MCCIIEI0BaHUMN pacipeesiTh 00s3aHHOCTH
B IPYIIIE B COOTBETCTBUHU C MOCTABICHHBIMH 33/1a4aMU, CIEAUTH 32 BBIIOJHEHUEM
IiaHa JEWCTBUM, aJ€KBATHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JI€ATEIBbHOCTH
IpyIIbl, BBICTPaWBaTh KOMMYHHUKATUBHOE B3aUMOJEUCTBUE, YUWUTBHIBAs MHEHUE
OKpPYXKaIOIHUX.

K koHniy oOyuenus B 8 kiiacce npeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCITI0JI30BATh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BELECTBA, KPUCTAJUIMUECKHUE U aMop(HBIe Tela,
HACBIIICHHBIA W HEHACBIUIEHHBIA Iap, BIAXHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATEINb, SJIEMEHTAPHBIN JEKTPUUECKUH 3aps/l,
ANEKTPUUECKOE T0JIE, MPOBOJHUKU U JUAJEKTPUKH, TOCTOSHHBIN AIEKTPUUYECKUI
TOK, MAarHUTHOE T0JIE;
pa3nuuaTh sBJICHMS (TEIUIOBOE pacIIMpeHHe U CKaTue, Teronepeaaya, TemioBoe
paBHOBECHE, CMayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHJIEHCALWs,
IJIaBJ€HUe, KpUCTalu3anus  (OTBEpJEBaHMUE), KHUIEHHe, Temionepenaya
(TemI0npPOBOHOCTD, KOHBEKIIUS, U3ITyYEHUE), DIIEKTPU3AIUS TEIl, B3aUMOICUCTBHE
3apsA0B, JEUCTBHS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JEHCTBHE MAarHUTHOTO MOJISl HA IPOBOJHMK C TOKOM, 3JIEKTPOMAarHUTHast
WHAYKIUS) MO ONHMCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;



pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3HUECKUX SIBJICHHA B OKpYKAIOIIEM
MUpE, B TOM YHuCIIe (PU3HUECKUE SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKCHHUE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B NpHUpoAe, uznydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa,
ANEKTPUUECKUE SABJICHHUS B arMmocdepe, DSIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld moarcoB, Poib MarHUTHOTO TIOJIS JUTSl J)KM3HU Ha
3emuie, MOJISPHOE CUSIHUE, IPH 3TOM IIEPEBOJUTH MPAKTUYECKYIO 3a]1a4y B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKue BeIMYMHBI (TEMIIepaTypa, BHYTPEHHSIS YJHEPTHUsl, KOJIMYECTBO TEILIOTHI,
yAENbHAs TEIIOEMKOCTh BEIIECTBA, YAECIbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEIJIOTa MapooOpa3oBaHMsl, yJAelIbHas TEIJIOTa CTOpaHUs TOIUIMBA, KOA(P(OUIIMEHT
IIOJIE3HOTO JIEWCTBUS TEIUIOBOWM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3/YXa,
IEKTPUYECKUIN 3apsj, CWJIa TOKA, JIEKTPUYECKOE HAINPSIKEHUE, CONPOTUBIICHUE
IPOBOJHUKA, YJIEJIbHOE COMNPOTUBIEHUE BElIeCTBa, padOTa M MOIIHOCTh
ANEKTPUUECKOr0 TOKA), MPU OMUCAHUU MIPABUIIBHO TPAKTOBATH (PU3MYECKHI CMBICI
UCIIOJIB3YEMbIX BEJHMYMH, OOO3HAYEHUS M €JUHULBI (PU3UYECKUX BEIUYUH,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHUHY C JPYTUMU
BEJIMYMHAMH, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M MPOLIECCHI, MCIOIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA,
OPUHLIMIT CYNEpIO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMma i yyacTka nenu, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHEHUs
SHEPrUH, IPU STOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTYaLH IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 |—2 TOTMYEeCKUX 1I1aroB ¢
onopoii Ha 1—2 U3y4eHHbIX CBOMCTBA (PM3MUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemarb pacu€THble 3aJayd B 2—3 AEUCTBUS, UCIOJB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJayu
3aMKCBIBATH KPATKOE YCIIOBUE, BBIABIISITh HEAOCTATOK IaHHBIX ISl pELIEHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI M (HOPMyJbI, HEOOXOAMMBIE Il €€ pEeIIeHUs, MPOBOIUTH
pacy€éTel M CpaBHHUBATh IIOJyYEHHOE 3HAUY€HHE (PU3NYECKOW BEJIMYUHBI C
W3BECTHBIMH JIaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPU MOMOUIM (PUIUYECKUX
METOJIOB, MWCHOJB3ys OINHCAHME UCCIENOBAHUS, BBIICISATH MPOBEPSEMOE



MIPEANOJIOKEHNE, OIEHUBATh MPABWIHBHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JIeJIaTh BBIBO/IBI;

MIPOBOJIUTH OMBITHl MO HAOMIOAEHUIO (U3WYECKUX SBICHUA WIN (PU3HYECKHUX
CBOMCTB Tei (KamwUIApHBIE SBJICHUS, 3aBUCHUMOCTBH JABJICHHS BO3JyXa OT €ro
o0béMa, TemrmepaTypbl, CKOpPOCTH IIpoIlecCa OCTBHIBAaHUS M HarpeBaHus IIpHU
U3ITydCHUH OT IIBeTa HW3JIyYaromieil (IOTJIONIAIONICi) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUST BOJBI OT TEMIIEPATyphl JKHIKOCTH U IUIOMIAAA €€ TMOBEPXHOCTH,
AIICKTPU3AIUS Te M B3aUMOJICUCTBUE AJICKTPUUYECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIeH TTOCTOSIHHBIX MarHUTOB,
JIEWCTBUS MarHUTHOTO TOJISI Ha TIPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOMCTBA JJICKTPOIBUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYIUPOBATH MPOBEPSEMBIC
MPEANOJIOKEHNS, COOUpaTh YCTAHOBKY W3 TMPEMIIOKEHHOTO 000pyI0BaHUS,
OMHCHIBATh XOJI OIbITA U (HOPMYJIMPOBATH BHIBOJIHI,

BBITIOJIHATDh MPSMBIE H3MEPEHHUS TeMIepaTypbl, OTHOCHUTEIBHOM BIIAKHOCTH
BO3MlyXa, CHUJIBI TOKA, HAMPSDHKEHUS C WCIIOJIB30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3UYECKUX BEIWYMH, CPAaBHUBATH PE3YyIbTaThl M3MEPEHUN C YUIETOM
3aIaHHOU aOCOIFOTHOM MOTPENTHOCTH;

MIPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEIMYUHBI OT JPYroi
C UCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTH COITPOTUBJICHUS ITPOBOTHUKA
OT €ro JJIWHBI, TUIONIAJNA TOMEPEYHOTO CEUEHHUS W YACIBHOTO COMPOTHUBIICHUS
BEIIECTBA MTPOBOHUKA, CHUJIBI TOKA, HIYIIETO Yepe3 MPOBOTHUK, OT HAMIPSHKESHUS Ha
MIPOBOJHUKE, HCCIAETOBAHUE ITOCICAOBATEIBLHOTO M IMApalJIeIbHOTO COCAMHEHUMN
MIPOBOJAHUKOB): TUIAHUPOBATh HCCIIECOBAHUE, COOMPATh YCTAHOBKY M BBHIMOIHSTH
U3MEPEHUS, CHeAys MNPeIJIOKEHHOMY TIUIaHy, (DHKCUpPOBATh  PE3yJbTaThl
MOJIYYCHHOW 3aBUCHMOCTH B BHAC TaOMUIlT W TpaduKOB, 1elaTh BBIBOABI IIO
pe3ynbTaTaM MCCIICIOBAHUS;

MIPOBOJAUTH KOCBEHHBIC U3MEPEHUsI (PU3MUYCCKUX BEIMUUH (yIeIbHAS TEII0EMKOCTD
BEIIIECTBA, COINPOTUBJICHUE IPOBOJHHKA, pabOTa M MOITHOCTH SJIEKTPHYECKOTO
TOKa): TUTAHUPOBAaTh W3MEPCHHUS, COOMpaTh OJKCIICPUMEHTAIBHYIO YCTaHOBKY,
cIemyst IPEIJI0KCHHON WHCTPYKITUH, ¥ BBIYUCIIATH 3HAYCHUE BEJTUIHHBL
coOI0aTh MpaBHJIa TEXHUKU OE€30MacCHOCTH IMpu padoTre ¢ JabopaTOpHBIM
o00opy10BaHUEM;

XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOKMCTB ¢ OMOPOH Ha MX ONMUCaHUS (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIIEPMETP, BOJBTMETpP, CUETUMK DIICKTPUUECKON
DHEPI'HH, 3JICKTPOOCBETUTEIbHBIC MNPHOOPHI, HArpeBaTCIbHBIC SJISKTPOIPUOOPHI
(TpuMeEpBI), IEKTPUICCKHE MPEIOXPAHUTENH, FJICKTPOMArHUT, JICKTPOABUTATEIh
MOCTOSTHHOTO TOKA), WCIIOJIb3ysl 3HAHUSI O CBOMCTBaX (DU3MYECKUX SIBICHUU U
HE0OX0IMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM PHUCYHKaM (KUJIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTreib BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKHUX IIeNell ¢ MOociIeoBaTeIbHbIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jidyasi YCIOBHbIE O0O3HAYCHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;
MPUBOJUTHh TPUMEPHI (HAXOAUTh HWHPOPMANHMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM JJiA OOecreyeHus
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaIoLIEN CpeIe;
OCYUIECTBJIATh NOUCK MH(pOpMaIMU (pu3ndecKoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CPaBHEHUS JOIMOJHUTEIbHBIX UCTOYHHKOB
BBIICNISATh MH(MOPMAIMIO, KOTOpasi SBJISETCS MPOTUBOPEUYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IMPHU BBINOJHEHUM YYEOHBIX 3aJaHU HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MaTE€pPHUAIIbl, PECYPChl CETU
WUuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEP)KaHUS, B TOM YHCIIE
nyOJMUYHO TIPEACTABIATh PE3yJIbTaThl MPOCKTHOM WM  HCCIIEI0BATEIBCKON
JEATEIbHOCTH, IIPU 3TOM TPAMOTHO HCIIOJIb30BaTh WM3YYEHHBIM MOHITUWHBINA
anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;
IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenensaTh 003aHHOCTHU B IPYIITE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH,
CJIEUTh 3a BBIIIOJIHEHUEM IUIaHA JEHUCTBUI M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHMBATh COOCTBEHHBIM BKJIAJl B JEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJEHCTBHUE, TMpPOSBISAS  TOTOBHOCTh  pa3pelaTrh
KOH(DJIUKTBHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  ABWXKeHus, Aedopmauus  (ympyras,
IlacTUYecKasl), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
TeJla, paBHOBECHWE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHOPa3ByK H
yIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMATHUTHBIX BOJIH, CBET,



OJMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPhI HCITYCKAaHUS M TOIJIOIICHU, alb(a-,
OeTa- ¥ raMMa-U3JIy4CHHsI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nnuaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE ABM)KECHHUE,
PAaBHOYCKOPEHHOE MPSIMOJUMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJCHHE Tel,
pPaBHOMEpPHOE JBWKEHHE IO OKPYKHOCTH, B3aMMOJIEHCTBHE TEJ, PEAKTHUBHOE
JBUKEHHE, KOeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYXJACHHbBIE KOJIeOaHMs),
pEe30HAHC, BOJHOBOE  JBH)KCHHME, OTPaXXEHHE  3ByKa, MPSMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHHWE M TPEIOMJICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHUE OeJI0ro CBETa B CIIEKTP U CIOKEHHE CIEKTPAIbHbBIX
[[BETOB, JUCIEPCHsl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTh, BO3HUKHOBEHUE
JUHEHYaTOro CHEKTpa M3JIyYEHHUs) MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3HUecKoe SBICHHE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX PU3NUECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie (u3NYECKUe SIBICHUS B IPUPOJIE: NMPUIUBBI U OTJIMBbI, TBUKEHHUE
wianeT COJMHEYHOM CHCTEMBI, PEaKTHBHOE JBUKCHHE J>KHUBBIX OPTaHHU3MOB,
BOCTIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTHUYECKHE SIBICHUS B MPHUPOJAE, OMOIOTHYECKOE EHCTBHUE
BUJUMOTO, yJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO H3IY4YEHHH, €CTECTBEHHBIN
PaZAMoOaKTUBHBIN (POH, KOCMUYECKHUE JIyUH, PaIMOAKTUBHOE U3IyY€HHUE IPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PATUOAKTHUBHBIX M3IIyUCHUN HA OPTaHW3M YEJIOBEKa), MPHU
3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/ady B Y4€OHYIO, BBIICIATH CYIICCTBCHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBAaTh M3yYEHHBIE CBOWCTBA Tel U (PU3MYECKUE SBJICHUS, HUCIOJIb3Ys
¢usznyeckue BeNWYMHBI (CPelHAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JBW)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MAaICHHSI, BEC
TeNa, WMIIYJIbC Teja, HMIYJIbC CHJIBI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHUMANbHASl JHEPrus Tejla, MOJHATOrO HaJl IOBEPXHOCTHIO  3E€MJIH,
NOTEHIMATbHAST SHEPTUsl CHKATOM MPYKWHBI, KUHETUYECKAash JHEPIHs, MOJHas
MEXaHWYEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuH, IIIMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEbl), TPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAxXOIUTh (HOpMyIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MYECKYIO0 BEJIMUMHY C APYTUMHU BEIHMUYMHAMHU, CTPOUTH
rpadvKy U3y4SHHBIX 3aBUCUIMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HUCIOJIb3Ys
3aKOH COXpaHEHMsI DSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEPHO3ULIMU CHJI, MPUHIUI OTHOCUTENbHOCTH [ anmuies, 3akonsl HploTOHA, 3aKOH
COXpaHEHHUS WMITYJbCa, 3aKOHBI OTPAXCHHS W TPEIOMIICHHUS CBETa, 3aKOHBI



COXpPaHEHHs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SIEPHBIX PEAKIHSIX, MPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPaKEHHUE;

OOBSACHATH (PU3UYECKUE TPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJI€ U B KOHTEKCTE
CUTyallUil TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPON Ha
2—-3 UW3YYCHHBIX CBONCTBAa (PU3MYECKUX SBICHUH, (PU3MUECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTrh pacu€THble 3a7aud (ONMUpAIONIUECs HAa CUCTEMY M3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (DU3HUECKUE BETUYHHBI: HA OCHOBE
aHallM3a yCJIOBUS 3a7aud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOIINE
VI U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIEC IS
pelIeHUs], MPOBOAUTh pPacu€Thl U OIEHUBATh PEATUCTHUYHOCTb IOJYyYEHHOTO
3Ha4YeHUs] PU3NYECKON BEIUUNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB, HCIOJB3ys] ONHUCAHWE WCCIEIOBaHUs, BBIACIATH IMPOBEPSIEMOE
MPENOIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBAHNA,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;
IPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten (M3yueHHe BTOPOTO 3akoHa HpI0OTOHA, 3aKOHA COXpaHEHHS SHEPTUH,
3aBHCHUMOCThH TEpHoAa KOJeOaHUN MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTU TMPYXKUHBl U HE3aBHUCHUMOCTh OT aMIUIMTYAbl MalbIX KOJEOaHUH,
OpsIMOJIMHEMHOE pacnpOCTpaHEHHE CBETa, Pas3yioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4E€HHUE CBOMCTB M300pa)K€HHsSI B IIJIOCKOM 3€pKajie U CBOMCTB HM300pa’keHUs
npeaMera B coouparoniei JIMH3e, HaOJI0IeHUE CIUIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOUYHOrO Habopa
00Opy/lIOBaHUs, OINHUCHIBATH XOJ OIBITa W €ro pe3yiabTaThl, (HOpPMYIHPOBAThH
BBIBO/IbI;

MPOBOANUTH MIPH HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHH, OTIPEACIIsisi CpeaHEe
3HAUEHUE U3MEpPSIeMON BeIMYUHBI ((POKYCHOE pacCTOSTHUE COOMpAarouei JIMH3bI),
000CHOBBIBaTh BBIOOP CIOc00a U3MepeHus (M3MEPUTEIBLHOTO MTPUOOPA);
IPOBOAUTD UCCIIEOBAHUE 3aBUCUMOCTEHN (PU3NUECKUX BEIMUYUH C UCIIOJIb30BAHUEM
OpSIMBIX U3MEPEHUN (3aBUCUMOCTb IMYyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
IBYKCHUH ©0€3 HadalbHOM CKOPOCTH, TepHoAa KoJeOaHW MaTeMaTHUeCKOTO
MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKECHHUS CBETA OT yTJia MaICHUs U
yriaa  TOpeJoMJIeHHus OT yIyla MaJeHus): IJIaHUpOBaTh  HCCIIEOBaHHE,
CaMOCTOSITENILHO CcOOMpaTh YCTaHOBKY, (PUKCHUpPOBATH pE3yNbTaThl IMOJIYYEHHOM
3aBHCUMOCTH (DU3HUECKUX BEJIMYMH B BUJI€ TaOJIUI] U TpapUKOB, A€JIaTh BHIBOABI 110
pe3ynbTaTaM HCCle0BaHNUS;



IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CPEIHss CKOPOCTh U
YCKOPEHHE Tela NpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
naJeHUs, )KECTKOCTh MPYKUHBI, KOPPHUIIHMEHT TPEHUS CKOIBKEHHSI, MEXaHUYECKast
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUjla COOMPAIONIEH JTMH3bI, PaIMOAKTUBHBIN
¢doH): MIAHUPOBATH HM3MEPEHHUSA, COOMPATh SKCIEPUMEHTAIBLHYIO YCTAHOBKY H
BBIIIOJIHATD U3MEPEHHUS], CIEAYS PEAJIOKEHHON NHCTPYKIUMH, BBIYUCISATh 3HAUYEHUE
BEJIMYMHBl M aHAJIU3UPOBATh IMOJIYYEHHBIE PE3yJbTaThl C YYETOM 3aJIaHHOM
MOTPENTHOCTU U3MEPEHHUI;

cOOI0JIaTh MpaBWJia TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE MIPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIEIE: MaTepuaabHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IUIAaHETapHAsi MOJENb ATOMA, HyKJIOHHAs MOJIEJIb aTOMHOTO s1/1pa;
XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHUA (B TOM 4YHUCJE: CHUIOMETP, NATUYUKU
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doToanmapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SIBJICHUM U HEOOXOANMbIE
(bu3nYecKne 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB IPU
pelIeHnH Y4eOHO--NPAKTUYECKUX 3a/ad, ONTHYECKHE CXEeMbl JJIi MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIH3E;

OPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KW3HMU AJIA OOecreyeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJISATh MOUCK HH(pOpManuu Quznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpOC, HAXOAUTh MYTH ONPEAEICHUS
JIOCTOBEPHOCTH TOJIyYEHHOH HMH(OpMAlMM Ha OCHOBE MMEIOIMXCS 3HaHUM u
JOTOJHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMpPHU BBIMOJHEHUM YUYEOHBIX 3aJaHU  HAYYHO--TIONMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETH
WuTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpPMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3UYECKOIO COJAEPKaHUS, IMyOJIMYHO



IIPEACTABIATH PE3YJIbTAThl IPOCKTHOM WIIM UCCIIEA0BATEIBCKOMN NEATENBHOCTH, IIPU
3TOM TPAMOTHO HCIIOJb30BaTh H3YyYCHHBIM MOHATUMHBIM aIlapaT H3y4aeMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsmyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NMPOrpamMMbl Beero Konrpoubnbre| IlpaxTiieckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJsib B NO3HAHUU OKPYKAKOIIEr0 MUPa
bubmuorexa [JOK
11 Pu3uka - HayKka o npupoze 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 DH3HUCCKUE BEIHTHHEI 2 0 0 https://m.edso00.ru/7f416194
. bu6mmorexa [IOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 0 https://m.edsoo.ru/7f416194
Hroro 1o pasneny 6
Pa3nes 2. [leppoHayasibHbIe CBeIeHUSI O CTPOEHHH BelllecTBa
bu6mmoreka [IOK
2.1 Crpoenue semecTsa 1 0 1 https://m.edso00.ru/7f416194
29 JIBH>KeHWE M B3aUMOJICMICTBUE YaCTHI] 5 0 1 bubnuoteka [JOK
' BEIIeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Wroro no pazmeny 3)
Pasznen 3. /IBukeHue U B3aUMo/1eiicTBHE TeJl
bu6mmoreka [JOK
31 MeXaHIeckoe IBIDKCHHE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, Macca, mIoTHOCTS 4 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bugsr cun 14 1 2 https://m.edso00.ru/7f416194
Wtoro no paszneny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEl U ra3oB

41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KHUJIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasaiere s kocTH S 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocepoe naseiie 6 . https://m.edsoo.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a HA MOTPYKEHHOE 7 1 bubnuorexa [JOK
' B HUX TE€JIO https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nes 5. PaGora m MOIHOCTDH. JHeprus
bubmuorexa [JOK
51 Pabora i momocTS 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hpocrere mexanm3wb! S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexaneckas SHeprius 4 0 https://m.edsoo.ru/7f416194
Htoro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

8 KUIIACC

KoJsinyecTBO 4acoB JIeKTPOHHBbIE
Ne i/ HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
B NMPOrpamMMbl Bcero KOﬁHTpOJ‘IbeIe Hp6aKanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue 1 CBOMCTBA BENIECTBA 7 1 0 Egggﬁ;ﬁiﬁgﬁ}% 1181ce
bubnuoreka IHOK
1.2 Tenuosbie mpouecce! 21 1 S https://m.edsocl)-.I ru/7f4181ce
Uroro mo pazaeny 28
Pazgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYECKUe 3apsiibl. 3apsHKEHHBIE Tella U 7 1 1 bubnuotexa [JOK
' HUX B3aUMOJcHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSHHBIH IEKTPHUYECKHIA TOK 20 1 7 Egggﬁ%ﬁiﬁ)gﬁﬁc 1181ce
bu6mmorexa [IOK
1 1
2.3 MaruuTHEIC ABICHHA 6 https://m.edsoo.ru/7f4181ce
2.4 DIIeKTPOMAarHUTHAS WHTYKI[HsI 4 1 0 Egggﬁ;f;%?ﬁ% £4181ce
Hroro no paszaeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 6 14



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

9 KUIIACC

KoJsinyecTBO 4acoB JIeKTPOHHBbIE
Ne m/m HanmeHnoBaHue pa3aeioB U TeM (uudposBbie)
B NMPOrpamMMbl Bcero KOﬁHTpOJ‘IbeIe Hp6aKanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. Mexanu4deckue siBJICHUSA
11 MexaHndeckoe IBUKEHUE U CITOCOOBI €0 10 1 1 bu6mmoreka [IOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumoneiictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKoHBI COXpaHCHN 10 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3znen 2. Mexannueckne K0J1e0aHNS H BOJHBI
bu6mmoreka [JOK
2.1 Mexamyraeckue konebanms ! 1 3 https://m.edsoo.ru/7f41a4ab
bu6mmorexa [IOK
2.2 MexaHuHeCKue BOMHEL 3BYK 8 L 3 https://m.edsoo.ru/7f41a4a6
Uroro mo paszaeny 15
Pasnen 3. DjeKTpOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE I0JIE U 6 1 2 bubnnoreka [JOK
' 3IICKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3zaen 4. CBeToBbIe SIBJEHUS
bu6mmorexa [IOK
1 2
4.1 3aKOHBI paclpoCTPAHEHUS CBETa 6 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONTUYECKUE TPUOOPEHI 6 1 3 bubmmorexa LIOK

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



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

bu6mmoreka [IOK

4.3 PasjiokeHue 0eIoro CBETa B CIIEKTP 3 1 2 https://m.edsoo.ru/7f41ada6
HWroro mo pasneny 15
Pa3zgea S. KBaHTOBBIC SIBJICHUSA
bubmuorexa [JOK
: 4 1 1
5.1 Hcnyckanne v mOronieHrue CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoenne aToMHoro spa 0 0 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
7
5.3 SAnepHblie peakuu 1 1 https://m.edsoo.ru/7f41a4a6
Hroro mo paszeiny 17
Pa3nes 6. [loBTopuTe1bH0-00001IaI0IIMIT MOAYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 0 2 bubnuorexa [IOK
' Kypca dhus3mnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 27



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

IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoJsmnyecTBOo 4acoB JJIeKTPOHHbIE

Ne Tema vpoKa K n uudposeie

/i yp Beero 0HTp60.115m,1e paKTﬁI/I‘lGCKI/Ie 0Bpa30BATEIBHBIE

padoThI padoThI pecype

1 ®dusuka — Hayka o npupoje. AsneHus 1
PUPOIBI
Ou3nyecKue sIBICHUS 1

3 ®u3nuecKue BeIMYMHBI U UX U3MEPEHUE 1
VYpok-uccienoanue "M3mepenue

4 TEeMITepaTyphl IPHU MOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U AATYNKA TeMIepaTypsl”

5 MeTtoabl Hay4yHOTO NO3HaHus. OnrcaHue 1 bu6mmoreka [IOK
(bU3HYECKUX SIBJICHUH C ITOMOIIBI0 MOJIEIIECH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

5 JATbHOCTh MOJETA IIApUKa, ITYIIEHHOTO 1 1
TOPU30HTANILHO, TEM Oo0JIbllIEe, UeM OoJblle
BbICOTA ITycKa"

7 Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOIINE 1 bubnnoreka [JOK
JINCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KeHME YyacTHI] BELIECTBA 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITH IO 1 1
HAOJI0JIEHUIO TETJIOBOTO PACIIUPEHHS Ta30B)

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
11 O000mmenue 1o pasueny «llepBoHadanbHBIE 1 1 bubmorexa HOK
p y«lep https://m.eds00.ru/ff0a0378
CBEJICHHUSI O CTPOCHUHU BEIIECTBAY



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Mexanunueckoe JBuxkeHue. PapHomepHoe u bubnnorexka [HOK
12 .
HEPaBHOMEPHOE JIBUIKEHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cropocts. Eaunuue! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nnytu 1 BpeMeHU IBUKCHUSA bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN htts://m.eds00.ru/ff0a0c10
16 ILnotHOCTH BemiecTBa. Pacuer Maccol u bubmuoreka [JOK
o0BbeMa Tefa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabora «OrnpeneneHue
IUIOTHOCTHU TBEPJIOTO TETIa
18 Pemenue 3amay o teme "IimoTHOCTE bu6mmoreka [IOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuta KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuita ynpyroctu. 3akoH I'yka
JlaGopatopHas pabora «3yueHue
20 3aBHCHUMOCTH pacTsoKeHHs (nedopmariim)
MPY>KUHBI OT NPUIIOKEHHON CUIIBI»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
o | e ol o el e Busmorea 101
" A https://m.eds00.ru/ff0a1778
TSKECTU
23 Cuna TspKecTH Ha IPYTUX IUIaHeTax. bubnnoreka [JOK
Du3NYeCcKne XapaKTEPUCTUKY TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmorexa [IOK
24 HMsmepenne cu. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHUJI, HalPaBIEHHBIX 110 bubnnorexa [HOK

0HOI psiMoi. PaBHOAEHCTBYIONIAS CUJT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Pemenue 3amau no reme "PaBHOelcTBYOIAS

27 "
CHUJI

o8 Cwiia Tpenusi u e€ Bubl. TpeHue B IpUPOJAE U bubnunoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast padora «3yueHue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT bubnunoreka [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIONIUXCSI TOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I'padpuueckoe n3odpakenne cun», «CHITBIY, BH6J_IHOTeKa LOK
«PaBHOAEHCTBYIOmAs CHITY https://m.edsoo.ru/ff0alde0
KoHTposbHast paboTa 1mo Temam:

30 «Mexannueckoe IBIKEeHUE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «["padudeckoe
n3o0pakeHune crn, «CHIb»

33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnmnorexa [JOK
YBEJIMYCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnuotexa [JOK
0T 00bEMa, TEMIEPATYPhI https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBneHus TBEPABIMU TEIAMMU, bu6mmorexa [IOK
JKUIKOCTSIMH U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0

36 JlaBlieHME B )KUJIKOCTH U Ta3e, BBI3BAHHOC bu6mmoreka [JOK
JICVICTBUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlapneHue B bu6mmorexa [IOK
JKHJIKOCTH M rase. 3akoH Ilackaimsy https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38 Coobmatomuecs cocy bl https://m.edsoo.ru/ff0a2970

39 [MuppaBnuyeckuii mpecc bubmmorexa LIOK

https://m.edsoo.ru/ff0a3136
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ManomeTtpsl. [TopirHeBOM KUAKOCTHBIN

40
HAacoC
ATtMocdepa 3eMiTu ¥ PUIHHBI e¢ bubmuorexa [JOK
41 .
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ffoa2bsa
W3mepenne armocdeproro aapneHus. OnbIT bubnnoreka [JOK
43 .
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoun. AtmocdepHoe 1aBieHue bubnuorexa [JOK
45 .
Ha Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
napjexue"
47 JlericTBuE KUJIKOCTH U Ta3a HA IIOTPYKEHHOE bubnuoteka [JOK
B HUX TeJIO. ApXUMEJIOBA CHJIA https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabota «OrnpeneneHue
48 BLITaJI'I)KI/IBEIO epﬁ CHJIBI eI”/II:)CTI; TOILIEH Ha bubmorexa LIOK
m ia yiot https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTbHY
JlaGopaTopHas paboTa 1o Teme
49 «HccnenqoBanue 3aBUCHMOCTH Beca Teya B bu6mmorexa [IOK
BOJI€ OT 00bEMa MOTPYKEHHOU B KUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
bu6mmorexa [IOK
50 [Inasanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
onpejieseHue e€ rpy30n01bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cynos.
A YA bu6mmoreka [IOK
52 BoznyxomnaBanuey, «/laBienne TBepabIX Te,

JKUIKOCTEU U Ta30B»

https://m.edsoo.ru/ff0a3654
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KonTponbhas pabota no teme «JlaBnenue

53 .
TBEPJABIX TEJ, KUAKOCTEH U Ta30B)
bubmuoreka [JOK
>4 Mexammueckas padora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
o5 MougocTs. EHHALE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccinenoanue "Pacyét MOITHOCTH, 1
pa3BHBaeMol IpU MoabEME 10 JecTHULE"
57 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha pblyare
Pbruaru B TexHuKe, OBITY U IPUPO/IE.
58 JlaGoparopHas paboTa <<}£/ICCJIpeI[I:())BiHI/Ie 0.5 Bubmioreka ITOK
PaTOPHas p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS pblyaray
Pewenue 3anau o reme «Y ciioBus bubnuorexa [JOK
59 .
paBHOBECHS! pblUara https://m.edsoo.ru/ff0a48a6
KoadduimenT moneznoro neicTBus
60 Mexanusma. JlaGoparopHas pabora 0.5
«M3mepenne KIIJ1 HaKIIOHHON IIJIOCKOCTHY
61 Pemenue 3agau mo teMme "Paborta, MOIIHOCTb, bu6mmoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
Mexanunueckast sHeprusi. Kunernueckas u bubnunoreka [JOK
62 .
MOTEHIMAJIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHCHHSI MEXaHUYEeCKOW YHEPTHH bubmorexa LIOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"JKCrEpUMEHTAJIBHOE OIPEIEIIEHHE
64 N3MEHEHHUI KHHETHYECKON M MOTEHIINATbHON 1
SHEPrUM MPU CKATHIBAHUU TeJa MO0 HAKIOHHON
TIJIOCKOCTH"
65 KonTtponsHas padora no teme «Pabora u

MOITHOCTb. DHEPTHSI»
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PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme

66 1 bu6mmoreka [IOK
"MexaHndeckoe aBrmxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuoreka [IOK

67 " N . " 1 .
JlaBieHue TBEPBIX TeJ, )KUIAKOCTEN U ra30B https://m.edsoo.ru/ff0a4ffe
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme
68 | . » 1
Pabora. MoutHocTs. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KUIIACC

KoJsnvecTBOo 4acoB JJIeKTPOHHbIE
Ne Tema vooKa K n uudposeie
n/n yp Beero 0HTp60.111>HLIe paKTﬁnqeckne 0BPA30BATETbHBIE
padoThbI padoThI pecype
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KHHETUYECKON TCOPHH U UX OgbITELIe 1 Eubmorexa IIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHHSI
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPAOTO, KUAKOTO U ra3000pa3zHOro bubnuoreka [IOK
3 . 1
COCTOSIHHH BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA HA 1
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopgHbie Tena 1 Eubmorexa IIOK
p p https://m.edso0.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. 1 bubnmnorexa [JOK
[IOBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciIupeHre U CKATHE 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBF)KCHHSI YaCTHII
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPIUH https://m.edso0.ru/ff0a5c60
bu6mmoreka [JOK
1 1
10 Bupe! renonepenatn https://m.edsoo.ru/ff0a6412
Ypoxk-koHhepennus "[Ipakruaeckoe
11 I/I(E)HOJ'II)SOB(‘I;HFI)/IG :eHJ'IOBII:IX CBOMCTB BELIECTB U 1 1 buGmnorexa LIOK
m N https://m.edsoo.ru/ff0a65c0
MaTEPUAJIOB B LIEJISIX YHEProcOepeskeHUs
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12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TETJIOEMKOCTD https://m.edso0.ru/ff0a6976
YpaBHeH#e TerioBoro 6ananca. TemmooOmeH bubnunoreka [HOK

13 :

W TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas padora "HccienoBanue
14 ;IBJIelfH;I TI;HHO£6MCH3. npu CMi:[HJI/IBaHI/H/I Eubmorexa ITOK
. Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU Y TOpsYeH BOBI
Pacuer xonmvecTBa TEIUIOTHI, HEOOXOIUMOTO

15 JUTsl HAarpeBaHUsl TeJla ¥ BBIICISIEMOT0 UM MPHU
OXJIAXKICHUH
JlaGopaTopHas pabora "OnpeneneHue bubnuoteka [JOK

16 v " .

YAEIbHON TEINIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0

17 OHeprus TommBa. Y iejabHasi TerioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE

18 K HCTaHHHHCCKﬂxggﬂ VY nenbHas Teminora bubmmorexa LIOK

p thde https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [JOK
yJ1€JIbHOM TEIUIOTHI TUIABJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Temiora
napooOpazoBaHMsl U KOHICHCALIUH. bubnnoreka [HOK

21 )
3aBHCHMOCTb TEMITEPATypPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro TaBJICHUS
BnaxxnocTs Bo3myxa. JlabopaTopHas padota

22 "OnpenencHue gﬁocmem&oﬁimmﬁocm buGmnorexa LIOK

P H,, https://m.edsoo.ru/ff0a7628
BO3J1yXa
23 Pemrenue 3anau Ha onpeeneHne BIaKHOCTH

BO3JTyXa
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[TpuHIUIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CrOpaHusI

o5 KIIJ remmoBoro asurarens. TenaoBeie bubnmoreka [JOK
JIBUTATEJIM U 3aIMTA OKPYKAKOIIEH CPEBI https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHMsI U IIPEBPALLICHUS] SHEPTUHU B
TEIUIOBBIX MTpoLIeccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

27 "TﬁiIJIOBI)IG ﬂBneHI/If I/I3MeHeIime arperaTHbIX bubunorexa LIOK

. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI1 BEIIeCTBa
KonTponbnas pabora no Teme "TermnoBsie
28 sIBJIerH;[ I/I3M€1;)HCHI/IG arperaTHBIX COCTOSTHUI bubmmorexa LJOK
o p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 DnexTpusanus Tel. J[Ba poga 3J1eKTpUIECKUX
3apsJ0B

30 Ypok-uccnenoBanue "IaeKTpU3aLMS TEI
WHIYKIMEW U TPU CONPUKOCHOBEHHUH"

31 B3aumoeiicTBre 3apsyKeHHBIX TEl. 3aKOH bubnuoteka [JOK
Kyiona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe noie. HanpskeHHOCTD

32 KT queCKoro noJist. [T I/II)HIII/IH Eubmorexa IIOK

P P . https://m.edsoo.ru/ff0a8ala
CYNEPHO3UIMH TEKTPUUECKUX MTOJIEN
33 Hocurenu anexTpuueckux 3apsioB.
DneMeHTapHbIH 3apsia. CTpoeHue aToma

34 [IpoBOAHUKY U TUAJIEKTPUKU. 3aKOH bubnuorexa [IOK
COXpaHEHUs IEKTPUYECKOT0 3apsija https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [HOK
JJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUYSCKHUI TOK, YCIIOBUS €ro

p Y bubmuoreka [JOK

36 CYIIECTBOBaHHUSA. MICTOUHUKH 3IIEKTPUIECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4
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bu6mmoreka [IOK

37 JleicTBUSI 2JIEKTPUUECKOTO TOKA https://m.edsoo.ru/f0ag6b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO OISl HA TPOBOAHUKY U 1
JUDJIEKTPUKY"
39 DNEeKTPUYECKHUM TOK B METAIIJIaX, JKUJKOCTIX bubnnoreka [HOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna toka. JlaGopaTopHas pabora bubnuorexa [JOK
41 n n 0'5 .
H3Mepenne u peryJampoBaHue CUJIbl TOKA https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.
42 Jlabo Irleo Hast a601T)a "U3mepenue u P 0.5 bubmmorexa LIOK
PaTopHai p ,P ' https://m.edsoo.ru/ff0a9e14
PETYJIIMPOBAHKE HAMIPSHKCHHUSI
ConpoTuBieHHE TPOBOAHUKA. Y ICJIBHOE bubnuoreka [IOK
43 .
CONPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
44 AIEKTPUYECKOTO COMPOTUBIIEHHUS TPOBOTHUKA 1 bubnmnorexa [JOK
OT €ro JJIUHBI, ILIOIIAN ITOIIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBUCHMOCTD CHJIbI TOKA OT HANPSDKCHHS. bubnmnorexa [JOK
45 .
3akoH OMa Uil yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas padota "HccienoBanue
16 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepes3 1 bubnmnoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”
47 [TocnegoBarenbHOE U MapaieIbHOES
COCJTMHEHUS TIPOBOJTHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
48 CJI0’KECHUS HANPSLDKEHUM TTPU 1 bubnnoreka [HOK

MOCJIeI0BATEILHOM COETUHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaa58
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JlabopaTopHas padora "l[IpoBepka nmpaBuiia

49 JIS CHIIBI TOKA ITPU apajlIeNbHOM 1 bubmnorexa LIOK
. P p \ https://m.edsoo.ru/ff0aadle
COEJIMHEHNH PE3UCTOPOB
50 Pewrenune 3amau Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK
JUISL pa3JIMYHOTO COEMHEHMS] IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnnoreka [HOK
3akoH J[xoyins-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaboparopHas pabdota "Omnpenenenue paboThl 1 bubnuorexa [JOK
Y MOIIHOCTHU 3JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKUE TSN U TOTPEONTEITN
53 JJICKT pI/IquKoﬁ 3HHe TUU B 6I:>IT Kopotkoe Eubmorexa IIOK
P p y- ®op https://m.eds00.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "DnekTpuuecKue 3apsaabl. 3apsKEHHbIE Tela U bubnuorexa [JOK
X B3anMoJIeHCTBHA. I1oCcTOSHHABIHN https://m.edsoo.ru/ff0abd2c
IEKTPUYECKUH TOK"
KonTponbhas pabota no teme
"JrekTpuuecKue 3apsbl. 3apsHKEHHbBIE Tela U bubnmnoreka [JOK
55 . . .
ux B3aumonencTBus. [locTossHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"
56 [TocTostHHBIE MArHUTHI, X B3aUMOJEICTBUE
Ypok-uccnenosanue "M3ydenue nonei bubnmnoreka [JOK
57 " 1 :
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarautHoe noJie 3eMJH U bubnuorexa [JOK
58 :
€ro 3HaYCHHE JIJIA )KMU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT Opcreaa. MaroutHoe mose
59 JEKT I/Izecxlcl)ro TOKa MarHuTHoe 1oJje bubmorexa LIOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpumeHeHue IeKTPOMarHuToOB B TEXHUKE.
60 JIaGoparopHas pabota "M3yueHue necTBUs 0.5 Bubmzorexa LIOK

MArHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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DNeKTpoABUTaTENb HOCTOSHHOIO TOKA.
Hcnonb3oBaHue 3IEKTPOIBUTATENCH B

. bubmuorexa [JOK

61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE. 1 .

" https://m.edsoo.ru/ff0ac86c
JIaGoparopnas pabota "KoHcTpyrnpoBanue u
n3ydyeHue paboThl AJIeKTpoiBUraTesis"

62 OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHON 1
naaykuuu. [Ipasuno Jlenna
OnekrporerepaTop. CriocoOb! MOTydeHUS

63 ANEKTPUYECKON SHEPTrUU. DIEKTPOCTAHIIUU Ha 1
BO300HOBJISIEMBIX NICTOYHHKAX SHEPTUU

64 [ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME 1
"DJIEKTpUYECKUE U MATHUTHBIE IBJICHUS"

65 KonTponbhas pabota no teme 1 bubnuorexa [JOK
"DJIEKTPUYECKUE M MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK

66 n n 1 .

TernoBbIe IBICHUS https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabora ¢ Tekctamu 1o teme bubnnorexka [JOK

67 n =4 = n 1 .

I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK https://m.edsoo.ru/ff0acdc6

68 PezepHblil ypok. Pabota ¢ Tekctamu 1o teme 1
"MarHuTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 14
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9 KUJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema vpoKa K n nugposbie
/i Yp Beero OHTpﬁo.JIBHLIe paRTﬁnqeckne 0BPA0BATEILHBIC
padoThbI padoThI pecype
1 Mexanudeckoe aBkeHue. MarepuaabHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1 bubnnorexa LIOK
P P ! https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsSMOIUHEHHOE IBHKCHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubmuoreka [JOK
JBYOKEHHE. Y CKOpEHue https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOro ABmkenus. I paduk 1
CKOPOCTH
JlaGopaTtopHas padora "OnpeaeneHue
7 CKO peHml? Ten'f npu aBﬁopcio €HHOM 1 1 Bubmorexa IIOK
yerop pap o yeKop " https://m.edsoo.ru/ff0adb18
JIBUKEHHH 110 HAKJIOHHOW TJIOCKOCTH
8 CeobGoanoe nagenue tei. Oneitel [anumes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 ITepuo I/FI) qaCTHOTa obpa eHHs[pJ}i)IfI(HeﬁHaﬂ u 1 Bubmorexa LOK
PHOZ pam ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1 1
. but6mmorexa [IOK
1
11 IIepsbiit 3axk0oH Hprotona. Bekrop cuisl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHoelicTBy0mas 1 bubmuoreka [IOK

CHJIa

https://m.edsoo.ru/ff0ae72a
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but6mmoreka [IOK

13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB bu6muoreka [IOK
Herotona https://m.edsoo.ru/ff0aeb6c
but6mmoreka [IOK
15 Cuna ynpyroctu. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
JlabGopaTtopHas pabota «OrnpeneneHue bubnnoreka [JOK
17 _
JKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
18 Cra Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUsD Bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnnorexa [JOK
Kod(puimenTa TpeHs CKOJIbKEHHs " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna TpeHust” https://m.edsoo.ru/ff0afb8e
29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUs. Y CKOpEeHHE CBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHevyHas
cucrema). ['amaktuxu"
24 Pemenne 3amad 1o teme "Cuiia TSDKECTH U bubnunorexa LIOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckas ckopocTs. HeBecomocTs bu6muoreka [JOK
U NIEpErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaTbHOW TOYKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe bu6muoreka [JOK
26 . NS .
TBEPJIOTO TENA C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaleHus
27 MowmenT cuibl. LlenTp TsbkecTn
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Penrenue 3amau mo teMe "MOMEHT CHIIEL.

but6mmoreka [IOK

28 Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
H .
s | Mmoo e e Busmorera LOK
ren" s ’ s https://m.edsoo.ru/ff0b0408
K
30 "1\(/)1};23;12;?: 6(1;;;1;(1){;§M]§33HM0 eiicTBue buGnuorexa LIOK
rexn" A ’ a https://m.edsoo.ru/ff0b06ec
31| conpanernn mnymen. Yrpyroe n neympyros Bu6morexa LIOK
P . y - 2 TPYT YHpyT https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBHE
32 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
uMnysabca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepeHnuus "PeakTuBHOE ABMKEHHE B
IPUPOJIE U TEXHUKE"
bu6nmorexa LIOK
34 Mexannyeckasi paboTa U MOITHOCTh https://m.edsoo.ru/f0b0a84
35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmnorexa [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpezneneHue paboThl
36 CHJIBI TPEHUS TIPU PABHOMEPHOM JIBMYKCHUHU
TeJIa 110 TOPU3OHTAIHLHOMN MOBEPXHOCTH)
37 Cas13b sHepruu u paboTsl. [loTeHnnansHas
SHEPTHsI
38 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KMHETUYECKOU YHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bu6muoreka [JOK
COXPaHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMIKEHUE U €TO bubmuorexa [{OK

XapaKTEPUCTHKU

https://m.edsoo.ru/ff0b1858
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42 3aryxaromue KojeoaHus. BeiHyK1eHHbIE bu6muoreka [IOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U NPy KUHHBIM MasITHUKH
Ypok-uccrnenoBanue «3aBUCUMOCTh IIEpHUOIa
44 K(E)JICGaHI/If/'I OHT JKECTKOCTH MPYKUHBI U ﬁaccﬂm bubmorexa LIOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparieHre SHEPTUU MPU MEXAHUYECKUX
KOJICOAHUSIX
JlabGopaTtopHas pabota «OrnpeneneHue
46 qaCTopTLI I/IpHeprOI[a KOJ'IC68£II/II>1 MIPY>KUHHOTO Bubmorexa IIOK
yx https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlaGopaTtopHnas padora «IIpoBepka
47 He3aB€1cmrq)ocmpne noja IE)OJIeé)aHI/Iﬁ rpysa bubnnorexa LIOK
p Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexanudeckue BoiaHbL. CBoiCTBa
48 MexaHu4YecKux BOJH. [IpomoapHbIe 1 bubnnorexa LIOK
- P https://m.edsoo.ru/ffOb21fe
MONIEPEYHBIE BOJIHBI
49 Ypok-koHpepenus "MexaHUYecKue BOTHBI B
TBEPIOM Tese. CelicMruiecKre BOJTHBI"
50 3ByK. PacnipocTpaneHue U oTpakeHHe 3ByKa
51 Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
50 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 VYpoxk-koHpepennus "YapTpa3ByK u bubnmnorexa [JOK
UH(pa3BYK B IPHUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe
54 "3aKoHbI cOXpaHeHusl. MexaHn4ecKue bubmaorexa LIOK

KoJIeOaHUs U BOJHBI"

https://m.edsoo.ru/ffOb25f0
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KoHTposbHast pabota 1o Teme "3akoHbI

55 coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJIHBI"
56 DJIEKTPOMAarHUTHOE M0J€. DIEKTPOMATHUTHBIE bubmmoreka [JOK
BOJIHEI https://m.edsoo.ru/ff0b2abe
57 CBolCTBa 2JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepennus "lkana
bubmnoreka IIOK
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue https://m.e dSO(])_Iru /f0b2fe6
9JICKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBs3HU" — :
VYpok-uccnenosanue "M3yuenue cBONCTB
bubmnoreka IIOK
59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO _ 1
MOBHIIbHOFO TerethoHa” https://m.edsoo.ru/ffOb2c6c
60 Pemienue 3agau Ha onpeiesIeHUE YacTOThI U
JUTMHBI AJIEKTPOMArHUTHOM BOJIHBI
61 DneKTpoMarHuTHas npupona ceera. CKOpocTb bubnuotexa [JOK
cera. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bu6anoreka LIOK
62 acnpocTpaHeHue cBera. 3atMeHus CojHIa u
%YHIE p 1 https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bu6anoreka LIOK
63 3aJa4 Ha IPUMCHCHHUE 3aKOHA OTPaKCHUS
cnga P P https://m.edsoo.ru/ff0b38c4
64 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS bubmuorexa [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bubanoreka IJOK
65 Hcnonp30BaHne MOTHOTO BHYTPEHHETO https://m.e dsogru I 0b3C5C
OTPaKEHUs B ONITUYECKUX CBETOBOIAX —— )
JlaboparopHas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJjia MPEJIOMIIEHUS] CBETOBOTO

Jdy4a OT yIJla NaJeHUs Ha TpaHule "BO3ayX-
cTeKno""
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Ypok-koupepenmus "Mcnonp3oBanue

67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
but6mmoreka [IOK
68 JInnzel. OnTudeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
69 [ToctpoeHue n300paxeHuii B TMH3aX buGmuorexa LIOK
P p https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 dox I(3Horg aCSTOHHI/IH u OII)'ITZII/I‘ICCKOP'I CHJTBI bubmorexa LIOK
Y D " https://m.edsoo.ru/ff0b4206
cOoOMparoIIel JTUH3BI
Ypok-koHpepenmus "OnTuyecKkue TNH30BbIC bubnmnoreka [HOK
71 " .
IPUOOPHI https://m.edsoo.ru/ffOc0a7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubnnorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenus "Jledextsl 3penus. Kak
COXPaHUTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 HrroTona. CiioxeHue Cekt aJ'ILHLIzX BETOB bubmorexa IIOK
) p H ' https://m.edsoo.ru/ffOcOf4c
Jlucniepcust cera
JlaGopaTtopHas pabota "OMBITHI 11O
75 Pa3I0kKEHUIO O€JIOro CBETa B CHEKTP U bubmunorexa [IOK
BOCIIPUATHIO LIBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0IEHUU Yepe3 IIBETOBbIE HUIHTPHI"
76 Ypoxk-npakTukyM "BoiIHOBBIE CBOMCTBA CBETA!
qucnepcusi, HTepdepeHuys u qudpaxius’”
27 OmnbiTel Pezepdopaa u rmuianerapHas Mojiesb bubmuorexa [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Henyckanne v norioneHue cBera arOMOM. bu6nuorexa [IOK

KBanTbl. JInHEHYaThIe CIEKTPHI

https://m.edsoo.ru/ff0cl144c
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80 Ypok-nipaktukym "HabnroneHue ciekTpoB bu6muoreka [IOK
ycnyckaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUJIBI bubmorexa LIOK
8 8 https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJICITh https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe ipeBpatieHus. M30Tombl bubnnorexa LIOK
g peBpat ) https://m.edsoo.ru/ffOclal4
Pemenne 3agau mo teme: "PagnoakTuBHBIC bubnuorexa [JOK
84 n .
MIPEBPAILICHUS https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana
86 Ypok-koH(pepennus "PagnoakTuBHBIC bubnmnoreka [HOK
W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bu6muoreka [JOK
87 .
3apsiI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX sep. CBsA3b MacChl U bubmuoreka [JOK
88 .
OHEPIrUH https://m.edsoo.ru/ffOcld7a
89 KonrtponbHas padora "Snepusie peakuun"
Peakuuu cunrtesa u nenenus saep. Mictounuku bubnuotexa [JOK
90 N .
sHeprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus "SAnepHas sHepreTUkKa.
91 JleficTBHS paiMOAKTUBHBIX U3Ty4YE€HU Ha
YKUBbIE OpraHUu3Mbl"
[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
92 "DIeKTPOMarHuTHOE TIOJIE. bubnmnorexa [JOK
DJNeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"
KonTponbhas pabota no teme
93 "DneKTpOMarHuTHOE MOJIE.

DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
siBieHus"”
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94 [ToBTOpenue, o600meHNe. JlabopaTopHbIe 1 1 bu6muoreka [IOK
paboTh! 0 Kypcy "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
IT , 0000 .P
95 pa:::feOTII){iIIT f/I I?ati)ecn;;;{ldlfmxe;:negf (1310 TeMe 1 Bubmzorexa HOK
" i https://m.edsoo.ru/ff0c2572
TeroBbIe MPOUECCH
96 KonT ponbnas padota mo Teme "KI1/] 1 1 bubnuorexa [JOK
TEIJIOBLIX ABUrareiaci" https://m.edsoo.ru/ff0c2a22
IToBTOpeHue, 0600IeHNE. Permenue BuGmorexa LIOK
97 pacYeTHBIX U Ka4eCTBCHHBIX 33J1a4 110 TEME 1 _
" " https://m.edsoo.ru/ff0c2b30
KIIJ] a5exTpoycTaHOBOK
98 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubmuoreka [IOK
paboThl 110 Kypcy "CBeToBble sBjIeHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu 1 bu6nuoreka [JOK
110 TeMe "3aKOHbI COXPAaHEHHs] B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1 bu6anoreka LIOK
no teMe "Konebanus v BoJHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o0mmenue. Pabota ¢ Tekcramu 1 bu6muoreka [JOK
1o Teme "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 06o6meHue. Pabota ¢ Tekctamu 1
no teme "KBaHTtoBas u siaepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 27
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YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» ®usuka, 7 knacc/ [lepeimkua A.B., O0ImecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO

«M30aTenbcTBO «IK3aMEH

» Gusuka, 8 knacc/ [leppimkua A.B., OGIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AkmonepHoe obmiectBo «M3garensctBo «IIpocBemienuer

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O61ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkuinonepHoe obiectBo «M3aaTenbeTBo
«IIpocBenieHne»

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

7 KIIACC

1.PaGouast nporpamma
2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBaHusi. dusuka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YYCOHUKOM:
4. Tlepbimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2011
5. Jlykammk B.1. COopHUK BOIIPOCOB U 3aj1a4 o usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

8 KUIACC

1. PaGouas nporpamMma. @uznka. 7 — 9kmnaccsl: yueOHO-METOAUYECKOTO OCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnmn. —M.: [Ipoda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchbl
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUY C BEIOPAHHBIM YYCOHUKOM:

4. Ileprrkun A.B. ®usnka. 7 kinacc. YueOHUK 17151 00111e00pa3oBaTebHbBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3a1a4 no ¢usuke. 7-9 ki — M.:
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
paboTtsl. —5-¢ uznanue,- M.UJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padoThl. KOHTpoJIbHBIE 3a1aHUSI.
—Caparos:Jluuei, 2014.

8. «KonTponbHO-u3Mepurenbubie Mmatepuansl. Gusnka. 7 knace/Coct. H.U. 3opun.
— 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroaudeckoe nmocooue/ A.E. Maposn.- M.:
Hpoda, 2011.- 123c¢.:

10.A.B. ITeppimkun ®uzuka-8ki 2017 M. [Ipoda

11.H.B. ®unonoruuy Metoauueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHBIE B KOHTPOJIbHBIE PAOOTHI-8 Ki1acc



2017 M. JIpoda
13.B.B. [llaxmarosa ,O.P. llledep Auarnoctuyeckue padotsl -8 kimacc 2016 M.
Apoda
14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopauk Borpocos u 3amay 2015
M. JIpoda
9 KJIACC
1. Pabouas mporpamma. dusnka. 7 — 9xnaccel: yaeOHO-METOANUECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)
2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchbl
(aBTopsl:A.B.ITepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBHUH C BEIOPAHHBIM YU4SOHUKOM:
4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexzaeHuit . M.:/Ipoda. 2011
5. Jlykamuk B.M. COopHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.
6. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTel. KOHTpoJIbHBIE 3a/1aHU.
—Caparos:Jluueii, 2014.
8. «KonTponbHO-u3Mepurenbubie MmaTepuaisl. Gusnka. 7 kinace/Coct. H.U. 3opun.
— 2-e uzn.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meTouyeckoe nocooue/ A.E. Mapon.- M.
Hpoda, 2011.- 123c.:
KoHTposnbHbIE 1 camocTosITeIbHBIE Pa00THI MO (pr3uke. 9 kiacc: k yueOHuky A.B.
[lepwikuna, E.M. I'ytauk «®uszuka 9 knace» / O.W. I'pomuesa. — M.
MN3natennscTBO «OK3ameny, 2014,
Tectsl o pusnke. 9 kinace: k yueouuky A.B. Ilepoimikuna, E.M. I'ythuk «®usuka
9 knace» / O.W. I'pomueBa. — M.: U3znarenbctBo «OK3amen», 2010.
dusuka. 9 xkitacc. TeMaTuuecKre TECTOBLIE 3a0aHUs U1 NOAroToBKU K [ TA. / aBT.-
coct.: M.B. boitnenko, O.H. Mupomikuna. — Spocnasib: OO0 «Akagemust
pa3Butus», 2014.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
7 KIIACC
. bubnuoreka — Bc€ no npeamery «Pusuka». — Pexum nocryna:
http://www.proshkolu.ru
2. BuneoomnbIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru
3. Enunas xomnekius 1mudpoBbeix 00pa3oBaTeIbHBIX pecypcoB. — Pexkum noctyma:
http://school- collection.edu.ru

4. laTepecHbIe MaTeprabl K ypokKaM (H3UKH 10 TEMaM; TECTHI [T0 TeMaM; HaTIAHbIC
nmocoous K ypokam. — Pexkum nocrtyma: http://class-fizika.narod.ru



5. lludpossie oOpazoBaTenbHbIe pecypchl. — Pesxkum noctyma: http://www.openclass.ru
6. DnekTpoHHBIe YueOHNKH TI0 pusnke. — Pexxum gocryna: http://www.fizika.ru
8 KJIACC

1. bubmmoteka — Bc€ mo npeamery «Pusnka». — Pexxum noctymna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru

3. Equnas xomtekmus mudpoBeIx 00pa3oBaTeIbHBIX pecypcoB. — Pesxkum mocTyma:
http://school- collection.edu.ru

4. HTepecHbIe MaTepralibl K ypokaMm (PU3UKH IO TeMaM; TECTHI TI0 TEMaM; HaTJIsITHbIC
nocodus K ypokam. — Pesxum goctyma: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIE pecypchl. — Pesxkxum qoctyma: http://www.openclass.ru
6. DIeKTpoHHbIE Y4eOHHKH 10 Pusuke. — Pexxum noctyna: http://www.fizika.ru
9 KJIACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas komiekuus iudpoBbIx 00pa3oBaTeIbHbIX pecypcoB. — PexuM qoctymna:
http://school- collection.edu.ru
3. UHTEpecHbIe MaTepraibl K ypokaM (GU3UKH IO TeMaM; TECTHI IO TeMaM; HaT I IHbIC
nocobus k ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
4. Iludpossie oOpazoBaTenbHbIE pecypcebl. — Pexxum noctyna: http:// www.openclass.ru
5. DnexTpoHHbIe YyueOHUKH 0 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
6./lucranmmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTkpsITHIi Ki1acc. CeTeBoe
obpazoBarenpHOe coobiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosutekius udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
8. denepanbHbIi IEHTP UHHOPMAIIMIOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/
9. Uurtepnert ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 centa0ps» marepuansl o gusnke. http://archive.lseptember.ru/fiz

11. Aaumanuu gusznueckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢pusuka: oOyuaroias nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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