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PABOYAS ITPOT'PAMMA
1o (usmke

VYposens 00ydeHus (kiiacc) oCHOBHOE o6Iiiee 06pazoBanue 7-9 KIacchl
(¢ ucmonp30BaHKEM IHU(PPOBOTO U aHATIOTOBOTO 060PYI0BAHHUS

[EHTPa €CTECTBEHHOHAYYHOW U TEXHOJIOTUUECKOU

HalrpaBJeHHOCTeH IeHTpa « Touka pocTay)

OOb1iee xonuyecTBO Yacos: 238
KonuuecTtBo uacos B Henmenmo 2 vaca (7-8 ki1.), 3 gaca (9 xi1.)
YpoBeHb 0a30BbIi

IIporpamma pa3paboraHa Ha OCHOBE

TpeboBanuii OeepaTbHOro rocy 1apCTBEHHOr0 06pa3oBaTeNbHOrO CTaHAApTa
OCHOBHOI'O 00ILIEr0 06pa30BaHusl, yTBEPKIEHHOTO MPUKa3oM MUHUCTEPCTBA
obpasosanus u Hayka PO Ne 287 ot 31.05.2021; aBTOpCKO# MpOrpaMMBl
OCHOBHOTI'0 00111eT0 06pazoBanus 1o dhusuku st 7-9 kinaccos (Ilepeimkun A.B.)

c. llTupoxoe
2023



MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTPaMMBbI, NPEICTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYArOIIMXCS M OPraHu3alMio H3ydeHUs
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (U3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpPKAaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®dusuka SABISETCI  CUCTEMOOOpa3ymoIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuyHYI0 KapTHHY MHpa,
IpeoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMsI, TO €CTh CII0CO0a MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE MPEHINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:
HAYYHO OOBSCHATD SIBIICHUS;
OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEIOBAHNS;
UHTEPIIPETUPOBATh JIaHHBIE M HCIIOJIb30BaTh HAy4YHbIE JIOKA3aTeIbCTBA JIJIst
MOJTyYEHUs BBIBOJIOB.

Hean usyyenus pusuku:



npuoOpeTeHne WHTEpeca M CTPEeMIICHUS O0Yy4aroluxcs K HayYHOMY H3YYEHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUSI K OKPYXKAIOIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3y4YEHHUS OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;

dbopMupoBaHHE TIPENCTAaBICHUA O POAM (PU3MKH JUISI  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPENICTABICHUNA O BO3MOXHBIX cdepax Oyayiiei npodeccuoHanbHOU
NeSATEIbHOCTH, CBSI3aHHOW C (DM3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOyYEeHUIO0 B
3TOM HampaBlICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIICTYIONINX 3a/1aY:
npuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUHU BEILECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

NpUOOPETCHUE YMEHUW OMNUCHIBAaTh W OOBSICHATH (DU3UYECKUE SIBICHUS C
MCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA

OCBOEHHE METOJOB PEIIECHUs MPOCTEHIINX pacdyETHBIX 3aJad C UCIOJIb30BaHUEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUW HAOMIOJaTh NPUPOIHBIC SBICHUS ¥ BBIMIOJHATH OIIBITH,
n1abopaTtopHble pabOThl M IKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmen GU3NIEeCKOro CoAepKaHus, BKIIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAU3 U KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GbU3NKON, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
bu3YeCcKO HayKH.

Ha wu3yuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kiacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIBHBIN XapaKkTep, yUUTEIb JeiacT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OIBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEH
OOy4JaroIMXcsl, CIHUCKA AKCICPUMEHTATBHBIX 3a/IaHHM, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYJIJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

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

@dusnka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenne Qu3nmueckux BenuuynH. DU3NYECKUE
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTecTBEHHblE HAyKH HW3Y4aloT MPUPOY.
EcTecTBeHHO-Hay4YHBIM METOJI TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBXKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

MexaHudeckue, TEMIOBBIE, JEKTPUIECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckrue MNpuOOPHl U MpoLEaypa MPSMBIX HW3MEPEHH aHaJOrOBbIM H
UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre NEHbI ASEHUS MIKaJIbl U3MEPUTEIBHOTI0 TpUOopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

M3mepenne temneparypbl MPU MOMOIIU UIAKOCTHOTO TEPMOMETpAa M JaT4YHMKa
TEMIIEpaTyphl.

[IpoBeneHne nccaeaoBaHus MO MPOBEPKE TMIIOTE3BI: JAIBHOCTH MOJETA [IAPUKA,
MYIIEHHOT'O0 TOPU30HTAIBHO, TEM O0JIblle, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOEHUE BELECTBA.

JIBrxenue uactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHS YacCTUL[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUXKEHUSI.

Hab6mronenue nuddysuu.

HaGntonenue sBieHUM, OOBSCHSAIOMIUXCA MNPUTHKEHUEM WIM OTTAJIKMBAHUEM
YaCTHIl BEIIECTBA.



Jlabopamopuvie pabomul u onvimaol.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITEl O HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.
OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBU:KeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBneHne uHEpUMM. 3aKOH HMHEPLUUHM. B3aummopaeicTBHe Tel Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.

Cuila Kak XapakTepucTUKa B3auMojaeiucTBUs Tesl. CHila ynpyrocTd W 3aKOH
['yka. MI3MepeHne cuiibl C MOMOILIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHMuecKoro JIBHKEHUS Tela.

N3mepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

Hab6mronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopusie pabomul u onvimel.

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBMKECHUS (IIapUKa B KUIKOCTH, MOJEITH
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITK MIApHKa 10 HAKJIOHHOM
MJIOCKOCTH.

OmnpenesneHue mI0OTHOCTH TBEPAOTO Tea.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsikeHUs (Jedopmaliuu) npyKUHbI
OT MPUJIOKEHHOU CHJIBI.

OMBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT BEca Teja
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS NlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT 00bEMma, TemmepaTyphl. llepenmaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue



MaIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TayOuHbl. ['mapocraTmyeckuii
napanokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3NyIIHOM 000si0ouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mapaBauyueckuu mpecc.

[IposiBneHue necTBrst aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTh Tena u
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WIIA TOTPYKEHHE TEl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopusie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITATKUBAIOIIEH CHIIbI, EUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJIIKMBAIOIIEH CHJIBI, JEHUCTBYIOLIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIIbI, JEUCTBYIOIIEH
Ha TEJIO B XHUIKOCTH, OT 00bEMa TOTPY>KEHHOW B KUJKOCTb YacTH Tejla U OT
IJIOTHOCTH >KUIKOCTH.

KoncTpynpoBanue apeomeTpa WMiIM KOHCTPYUPOBAHHUE JIOJKU U ONPENEIICHHE €&
IPY30II0ABEMHOCTH.

Pa3znen 5. PaGoTra nu MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTtbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUJIOCKOCTh. IIpaBumio
paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHrie 0THOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycoBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThI, NMOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH OSHEpPrHUM:
Temionepeaaya 151 COBEpLICHUE paboTHI. Buast TEIJIoNepeaauH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUSI.

BnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TerioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenne nuddysun.
HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.



HaOnroienue TenioBoro paciuiupeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIAJKICHUMU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimol.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
OmnpeneneHue AaBieHUs BO3yXa B OAJLTOHE IIITPUILA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa H
HarpeBaHMs WIN OXJIaXKICHUSL.
[IpoBepka ruMoOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3sMeHeHus: BHYTPEHHEN SHEPTUU TeJla B pe3yJibTaTe TeIUIonepeiaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue sBJICHUS TEIUIOOOMEHA MPHU CMEMIMBAHUM XOJIOJHOM W Tropsiuei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeEHNs.
OnpeneneHne OTHOCUTENBHOM BIAQXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOW TENIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPsJI0B U PACCTOSIHUSI MEXKIY TEJIAMM ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUS
IIEKTPUUECKOTO 3apsiza.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe 1OJ€  BJIEKTPUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne snekrpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DJeKTpocTaTudecKasi MHIYKIUsI.

3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aPsJIOB.

[IpOBOIHUKY U AUBIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKH TTOCTOSSHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIepMETPOM.

N3mepeHune 3JIeKTpUYECKOr0 HapsIKEHUS BOJIbTMETPOM.

PeocTat 1 Mmarazud COnpoOTUBIICHUM.

BzanmonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS MTOJII0COB MAarHUTA.



MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHmT.
JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb TOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCMMOCTh  HAmNpaBJICHUs]  MHIYKIUOHHOTO TOKa OT  YCIOBUM  €ro
BO3HUKHOBEHHUSI.
DnekTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITEl O HAOIIOACHUIO JIEKTPU3ALUU TEJl UHIYKIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanne AeMCTBUS SJIEKTPUUYECKOTO MOJISI HA MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOMN I[EMU MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepeHue u peryJiupoBaHue HaPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 pPe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COIMPOTUBIICHHS
MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONEPEYHOT0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuiia CIOXKEHUS HAMPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia JJid CHIIbI TOKA [P MapaijIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JIAMIOYKYy, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KII/[ nHarpeBarers.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJI TMOCTOSHHBIX MArHUTOB TMPU UX OOBEAMHEHUU U
pa3ieiICHUHN.
HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHUJIbI B3aUMOJCHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HaIlpaBJICHUS] TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.
N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.
OMNBITH IO UCCIIEIOBAHUIO SIBJIEHUS 3JICKTPOMArHUTHON MHIYKIIMU: UCCIIEIOBAHUE
M3MEHEHUH 3HaYeHUs U HaPABJICHUS] MHIYKIIMOHHOTO TOKa.



9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHEe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHUS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMonuHeiiHOe nBmKeHue. (CBoOOgHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpYy>KHOCTU. [lepumon u vactora oOpaiieHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuasnibHON Touku. AOcoitoTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TEJIA ¢ 3aKPEIIIEHHON OChIO BpauieHus. MoMeHT cwibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, NOJHATOrO Haj
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHEprus CKaTou NpykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

HabmroieHue MexaHu4eckoro JBUKEHHsI TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME MYTEN U TPAEKTOPUM ABUKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmoienue nBH>KEHUs Tena 1Mo OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SBJICHUM, MIPOUCXOAIIMX B CHCTEME OTCUéTa
«Tenexka» 1pu €€ PaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CHUJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TETI.

W3meHenne Beca Tela Mpyu yCKOPEHHOM JBUKEHUH.



Ilepenaya umIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabiroieHue peakTUBHOTO ABM)KEHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOW OHHEpPruM MNpH ABMKEHUU Tela TMOJ JEHCTBHEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro paBHOMEPHOIO JABHKCHUS
HIaPUKA WIIN TEJIEKKH.

Omnpenenenue cpeiHEed CKOPOCTH CKOJBXEHUSI OpyCKa WM JBHXKEHHSI IIApUKa I10
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €cClii NMPU PAaBHOYCKOPEHHOM [BIKEHUH 0O€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCSTCSA KakK psAJ HEYETHBIX YKCEN, TO COOTBETCTBYIOLIUE
POMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CUJIbl HOPMAJIbHOTO
JTABJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHMHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YOPYTOCTH NMPHU MOABbEME Ipy3a C HCIOIb30BAaHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHU: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpomosbHble U
IonepeyHsle  BOJIHBL.  JIMMHA BOJHBI M CKOPOCTH €€ pacIpOCTpPaHEHHs.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.



Hemoncmpauyuu.

HabGnronenue xonedaHuii T€N MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a HA HUTH U HA TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoaeOaHuid MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TE€pHOJIa KOJIEOAHWW NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuofa KoJeOaHWd MpyKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus CBOOOJHOTO MaJeHHUSL.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoistHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nen 11. CBeToBbI€E ABJIEHHUS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPAXEHHUS B
ONTHUYECKUX CBETOBOAAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrnueckas cucrema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoTona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIyda OT yTJjla MaJCHHUS.
N3yyeHune xapakTepucTUK U300paxKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIA IPEJIOMIICHHS! CBETOBOIO JIyda OT yIJia MaJIeHUs
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Tonmy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JINH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Paznen 12. KBanToBbBIC SIBJICHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norniomeHne cBeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PamunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HM3orombel.  PagmoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS PAAMOAKTUBHBIX H3JIyYEHUW HA IKUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTtp Bogopoza.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Perucrtpanus n3nydeHus: IPUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY TYTH (IO
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAOIUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeET.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOHOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO ACSATEIBHOCTHBIA XapaKTep JAHHOTO paszjiesia peain3yercs
32 CY€T TOro, 4YTO OOydYarImuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYYHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— IIPOSIBIICHUE HHTEpECa K MCTOPUU U COBPEMEHHOMY COCTOSHHMIO POCCUMCKOMU
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C TMPAKTHUYECKUM TMPUMEHEHUEM JIOCTHXKEHUN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIPUSATHE OSCTETUYECKUX KaueCcTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
ITOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa30oBaTenbHON OpraHu3aIuu, ropoja, Kpas) TeXHOJOTHYECKOW U COIMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMIM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpYKaIoIIeld Cpebl, IJTAHUPOBAHUS IOCTYNKOB M OIIEHKM HMX BO3MOKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPEIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) amanTanuMm K M3MEHSAIIMMCS YCJIOBHSIM COUMAJIBLHOM W TPHPOIHOM
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuky;

— IJTAHUPOBAHKE CBOCTO PA3BUTHS B IPHOOPETEHUH HOBBIX (PU3MUESCKUX 3HAHUMA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHUSA Ha OKPYXAKOUIYI0 Cpeny,
BO3MOKHBIX TJI00QIbHBIX TTOCICACTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOEHHUS MpOrpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIE  Y4eOHBIE  JCHCTBHS,  PETYyJISTHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBUS

ba3zoBble JJornueckue aelcTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH OOBEKTOB (SIBICHMIA);
yCTaHaBIMBATh CYIIECTBEHHBIM MpHU3HAK KJIAacCU(UKALMKA, OCHOBAHUSA JUIA
00001IeHNS U CPAaBHEHUSI,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYUS B paccMaTpuBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH PUYMHHO--CIICJACTBEHHBIE CBSI3U MPHU U3yUeHUN GU3NUCCKUX SIBICHUN U
IPOLIECCOB, JENaTh BBIBOABI C HCIOJB30BAHUEM JEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIOU€HU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUNH;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO perieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATEIbCKUIM HHCTPYMEHT MO3HAHNUS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYECKuil SIKCIIEPUMEHT, HEOOIBIIIOE UCCIIeTOBaHNE (PHU3NIECKOTO SBIICHHUS,
OLICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMALIMIO, MOJYYEHHYIO B
XOJI€ UCCIIEI0BAHUS WM HKCIIEPUMEHTA;
CaMOCTOSITENILHO  (popMynHpoBaTh 00OOIIEHHS U BBIBOABI IO peE3yJbTaTam
IPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;
IIPOTHO3UPOBAaTh BO3MOXKHOE JajbHEMIIEe pa3BUTHE (PU3MUYECKHUX IPOILIECCOB, a
TaK)K€ BBIJIBUraTh MPEANOJIOKEHUSI 00 MX PpPa3BUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:
IPUMEHATH Pa3IHMYHbIe METObI, MHCTPYMEHTHI M 3alPOCHl MPU MOUCKE U O0TOOpE
uH(pOpMAIMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW Y4eOHOW Qu3nyeckon
3a]a4H;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HH(OPMALHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IIpeAcTaBIeHUs] HHPOpMALUU U
WLTIOCTPUPOBATh pelllaeMble 3aJaul HECJIOKHBIMUA CXEMaMu, AMarpaMMmaMu, HHOU
rpaduKoil ¥ KX KOMOWHAIUSIMU.

KoMMyHHKaTHBHBIE YHHBepPCcAIbHbIe YueOHbIe 1eliCTBUS:
B XOJI€ O0CYXJIeHHs y4eOHOTro MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoOT U
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
UJeH, HaleJICHHbIE Ha pEIIEHUE 3aJaud U ToJJepikaHHe OarokeaaTelbHOCTU
OOIICHU,

COMOCTABIISATh CBOM CYXJIEHHUSI C CYXACHUSMHU JIPYTMX YYACTHHKOB JMajora,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUI;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTaBIATh PE3YNbTaThl BBINOJHEHHOTO (DPU3MUYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHMMAaTh ¥ WCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUAYyAJIbHON
paboThI U PEIIEHUH KOHKPETHOU (PU3nUYecKo mpoOieMbl;
OPUHUMATDH 1I€JTU COBMECTHOM NEATENbHOCTH, OPraHU30BbIBATH JNEHCTBUS MO €&
JOCTHKEHHUIO: PACIPENENsATh PO, OOCYXIaTh NPOLECChl W PE3ybTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIbKHX JIFOJICH;



BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O PE3yJIbTaTa MO0 CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JEHUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI;
OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOMMUNA TPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHUSL.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe 1eHCTBUS

Camoopranusanms:
BBISBJISITH NPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallMsIX, TPEOYIOIIMX s
penieHus pU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAaX MPUHATHUS pelIeHU (MHAMBUAYAJIBHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );
CaMOCTOATENBHO COCTABIISATh AITOPUTM pELICHUsT (PU3NYECKOM 3a/lauu Wi IJIaHa
UCCIIEIOBaHMS ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATH NIPEUIAracMble BapUaHThI PEILICHHUI;
Jienath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:
JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh 1jiaH e€ U3MEHEHHUS,
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUXKEHUS) PE3YyJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(bu3MYecKOoro HccIeoBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYroro;
IPU3HAaBaTh CBOE MPABO HAa OWIMOKY NP pelIeHUWH (PU3MYECKUX 3aJad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

IMMPEAMETHBIE PE3YJIBTATDBI

K xoHiy o0yueHust B 7 KkJjiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BATh TOHATHS: (PU3NYECKHE M XHUMHYECKUE SIBJICHHS, HaOIO/ICHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIUHMIBI (U3UUYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBIKCHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOIIAs cuia, aedopmarus (ympyras, MIacTUYecKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;
paznmuuarh sBieHUS (nuddys3us, TEMIoBOE JBMKEHHE 4YacTHIl BeIIECTBa,
pPaBHOMEPHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€J, paBHOBeCHE TBEPABIX TeN C 3aKPEeIUIEHHOM OChbIO0 BpallleHMs, Iepeaayda



JaBJCHUS TBEPABIMHU TEJIaMH, KHIKOCTAMU M Tra3aMu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKOM DSHEPruu) MO ONUCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3UYECKHUX SIBICHUH B OKpPYXKaIOIIEM
MHUpE, B TOM 4ucie (U3UYECKUE SIBIICHHUS B MPUPOJE: MPUMEPHI JIBHXKECHHS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKUBOU NIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B
OpUpPOAE U TEXHUKE, BIMUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE pbIO, phlYard B TEJE YeJOBEKa, MPHU 3TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PU3HUYECKHUX
SIBIICHUI;

ONKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PU3IUUECKUE SIBJICHUS, HUCIHOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BELIECTBA, BpeMs, IMYTh,
CKOPOCTb, CPEIHsS CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC TeEla, CUia
TpeHUs, AaBieHUe (TBEPAOro Tella, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MIOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUECKAs U IOTEHLIMAJIbHAS SHEPIHsl), IPU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uX O0O03HauY€HUs U E€IUHULBl (PU3NYECKUX BEJIWYUH, HAXOAUTh (OPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHMHY C IPYTUMU BEITUYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tej, (PU3MUECKHUE SIBJICHHS U MPOILECCHI, HUCIOJb3YS
mpaBuia CIOXKEHHS cuil (BIOJb OJHOM mpsMoi), 3akoH ['yka, 3axon Ilackais,
3aKOH ApxuMmena, MpaBUJIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHHUKHW, 3aKOH COXPAHEHUS MEXAaHWYECKOM DHEpPruy, NpH OTOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAXXECHUE;

OOBACHATH (U3NYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBAa TeN, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyalUuld NPAaKTUKO-OPUEHTHPOBAHHOIO  XApaKTepa: BBISABIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCcKUX 1IaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7ayd B 1-2 AeicTBUs, MCMONB3YySd 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCJIOBHUS 3aJa4d
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYIIBI U
IPOBOANUTH PAacCU€Thl, HAXOAUTH CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3NUYECKOM BETNUHHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOUIM (PUINUECKUX
METOJIOB, B OINMCAHUM MCCJIEIOBAHUS BBIIACIATH IPOBEPSIEMOE IPEAIIOTI0KEHUE



(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 10 €r0 pe3ybTaTaM;

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten: (QopMyIHpoOBaTh MPOBEPSiEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OO0OpYyIOBaHUS, 3alMCHIBATH XOJ| OIbITa U
(GbOopMyIHpPOBATh BHIBOIBI,

BBIIIOJIHATH MPSAMbBIE U3MEPEHUS PACCTOSHHUS, BPEMEHH, MacChl Tea, 00bEMA, CUIIbI
U TEMIIepaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB,
3aMKChIBATh NTOKA3aHUs MPUOOPOB € YUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH
W3MEPEHNM;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3UUECKON BETUUYHHBI OT APYTron
C UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBIKYILIETOCS. Tela OT BPEMEHM JIBM)KECHHMS TEJA, CHUJIbI TPEHUS CKOJIBKEHHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbI YNPYTOCTU OT YJIMHEHHUS TMPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIYOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUsI T€J, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO MCCIEAOBAaHUSA, COOUMpaTh YCTAaHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3ynbTaTbl  MOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
OpeUIOKEHHBIX Ta0nMMLl UM TrpapuKoB, JAeiIaTh BBIBOJABI 10 pe3yjbTaTam
UCCJIEI0BAHNS;

IPOBOJANTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUIKOCTH M TBEPAOrOo Tela, CUila TPEHHUS CKOJIbKEHUS, NABJICHHE BO3IyXa,
BBITAIKMBAIONIAS] CHUJIA, JIEWCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTb TEO,
KOd(QPUIIMEHT  MOJE3HOro  JACHCTBUS  TPOCTBIX  MEXAaHU3MOB),  Clenys
OpEUIOKEHHOW  MHCTPYKUMHU: TMpPU  BBINOJIHEHUH  HU3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAYEHUE UCKOMOM BEIMYHHBI;
cOONI0JaTh MpaBWJa TEXHUKU O€30MacHOCTH TMpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TMPUHIUIBI JEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlONIMeCs COCyIbl, OapoMeTp, phblyar,
MOJIBM)KHBINA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOl Ha UX OMMCAHUA (B TOM YHCIIE: MOJUIUIHUKHA, YCTPOUCTBO
BOJOINPOBO/IA, TUAPABINYECKHI PECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOIUMBIE
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;



OPUBOJUTH MPUMEPHI (HAXOAUTh HH(GOPMALUIO O MPUMEpPax) MPAKTHUYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU U OOecCTeueHUs
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;
OCYILIECTBISATH OTOOP MCTOYHMKOB MH(pOpManmu B MIHTepHETE B COOTBETCTBHH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUA U IyTEM
CPaBHEHHUSI Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMALUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHO;
UCIOJIb30BaTh INPU BBINOJIHEHMHM YUYEOHBIX 33JaHUM  HAy4YHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHHUKOB MH(pOPMAIH (GU3UUECKOTO COJIEPKaHMUs, B TOM YHCIIE MyOIMIHO
Jenarb KpaTKue COOOIIEHHMsT O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TPaAMOTHO HCIIOJIB30BaTh HW3YYCHHBIN TOHSITUWHBIN
anmnapat Kypca GU3MKH, CONPOBOKAATh BHICTYIIJICHUE NTPE3EHTALUEH;
OpU  BBIIOJHEHUM YYEOHBIX IIPOEKTOB U  MCCIEAOBAHUN  paCIpenessiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMu, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBI, BBICTPAWBATh KOMMYHHUKATUBHOE B3aUMOJIECHUCTBHUE,
YUHUTBHIBAsI MHEHUE OKPYKAOLIUX.

K koH1y 00yueHus B 8 kj1acce nmpeMeTHbIE pe3yJibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
WCITIOJI30BaTh MOHSATHS: Macca MU pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE M aMOp(HbIE
TeJa, HACBIIICHHBI W HEHACBIIEHHBIM Nap, BIAXXHOCTb BO31yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATEIb, SJIEMEHTAPHBIN JEKTPUUECKUH 3aps/l,
AIEKTPUYECKOE T0JIe, MPOBOJHUKU U JAUDIEKTPUKH, TOCTOSHHBIN 3JEKTPUUYECKUN
TOK, MAarHUTHOE T0JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE M C)KAaTHE, TEIUIONEepeaayda, TEMI0OBOe
paBHOBECHE, CMAayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHIEHCALWs,
IJIaBJ€HUe, KpUCTalu3anus  (OTBEpJEBaHMUE), KHUIEHHe, Temionepenaya
(TeTI0MPOBOHOCT, KOHBEKIIHS, U3JIy4EHUE), AIEKTPU3AIUA Tell,
B3aUMOJICUCTBUE 3apAJIOB, JEUCTBHS AIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, JE€HCTBHUE MArHUTHOIO IOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAasE MHAYKLMS) IO ONMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;



pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SBICHUNA B OKPYKaIOIIEM
MUpE, B TOM YHUCIIe (PU3HUECKUE SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaNWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B Npupoje, uznydenue CoiHLa,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AIIEKTPUUECKUE SBJICHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld moarcoB, Pojab MAarHUTHOTO TIOJIS TSl J)KM3HU Ha
3emiie, MOJSPHOE CHSHHE, MPU 3TOM NEPEBOAUTH MPAKTHYECKYIO 3a1ady B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (GU3UUECKUX SBJICHUIA;
ONKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTrypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOTHI, Y/AENIbHAsl TEIJIOEMKOCTh BEIECTBA, yJEJIbHAas TEIUIOTa IUIABJICHUS,
yaelbHas TEIJIOTa MapooOpa3oBaHUs, yJedbHAas TEIUIOTa CropaHusl TOILIUBA,
KO(Q(GUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAaIIMHBI, OTHOCHUTEJbHAs
BJIQXXHOCTh BO3AyXa, DJJIEKTPUYECKHHM 3aps, CHJa TOKa, DSJIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBIIEHUE MPOBOJHHKA, YAEIBHOE COIMPOTHUBIICHUE BELIECTBA,
paboTa M MOILIHOCTh 3JEKTPUYECKOTO TOKa), NpPH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3NYECKUNA CMBICH MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUA U
CAUHUIIBI (DU3UUECKUX BEJIMYMH, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
bu3MUeCcKy0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH T'pa@UKU H3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUH CTPOEHUS BEUIECTBA,
OPUHLIMIT CYNEepHO3UIUU NoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMma i yyacTka nend, 3akoH J[xoyns—JIeHna, 3aKoH cOXpaHEeHUs
HHEPrUu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMKCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PpU3MUECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTYaLH MPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYECKHX IIaroB
C onopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3UYECKHUX SBJICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3a7ayd B 2—3 JEMCTBUS, MCIONB3YSd 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMKMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK MJAHHBIX [UJISl pElICHUs
3a/1aud, BBIOMPATh 3aKOHBI W (QOPMYJIbI, HEOOXOIWMBbIC Mg €€ pelieHus,
IPOBOANUTDH PACUETHl U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYMHBI
C U3BECTHBIMU JJaHHBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOUIM (PUINUECKUX
METOJOB, HCIOJIb3ysl ONHCAHWE MCCIEHOBAaHUS, BBIICIATH IPOBEPSAEMOE



IPENOJIOKEHNE, OLICHUBATh MPABUILHOCTD MOPSJIKA MPOBEACHUS HCCIEAOBaHNUS,
JIeN1aTh BBIBOIBI,

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TeJ (KamWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0BbEMa, Temrmeparypbl, CKOPOCTH IIpollecca OCThIBAaHUSI WU HArpeBaHus MPpHU
U3IIy4EHUH OT LBETa H3JIydarouledl (IOIJIOMAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IUIOMAAU €€ MOBEPXHOCTH,
ANEKTPU3AIUS TEJT U B3aUMOJICHCTBUE DIICKTPUUECKUX 3apsI0B, B3aUMOCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3alllsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB,
JENUCTBUS. MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBIE
IPEINONIOKEeHUsI, CcoOUpaTh YCTAHOBKY U3 TMPEAIOKEHHOTO 000pya0BaHus,
OIMKMCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBIMOJIHATh TPSAMBbIE H3MEPEHUs TeMIepaTypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAMPSHKEHHUSI C MCIOJIB30BAaHWEM aHAJIOTOBBIX MPHUOOPOB H
JATYNKOB (PU3UYECKUX BEIUYHMH, CPABHUBATH PE3YyJbTAThl U3MEPEHUH C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUH  (3aBUCUMOCTh  COINPOTUBIICHHUS
IPOBOJHUKA OT €ro JJIMHBI, TUIOIMIAAN TOMEPEYHOT0 CEYEHUS € YAEIBHOTO
COTIPOTHBIICHUS BEIECTBA MPOBOJHHUKA, CHUJIBI TOKA, MIYIIErO Yepe3 MPOBOTHHUK,
OT HalpsHKeHUsT Ha TPOBOJHUKE, MHCCIENIOBAaHUE IMOCIEAOBATEIbHOIO U
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  HCCIEIOBAHUE,
coOMpaTh YCTaHOBKY M BBINOJHATh U3MEPEHUs, CIENysl NMPEAJIOKEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOTYYEHHOW 3aBUCHMOCTH B BUE TaOIUI] U TpaduKOB,
JIeNIaTh BBIBOJIBI TI0 PE3yJIbTaTaM UCCIICIOBAHMS,;

OPOBOAUTH  KOCBEHHbIE  HM3MEpEeHHUs  (PU3MYECKUX  BEIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILlECTBA, CONPOTUBJIEHHE MPOBOAHMKA, paboTa MW MOIIHOCTb
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHHUS, COOUPaATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMpeATOKeHHOW WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOI Ha UX OMHUCAHMS (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIepMETp, BOJBTMETP, CUETUUK DIECKTPUUECKON
SHEPrUH, AIIEKTPOOCBETUTENBbHBIE MPUOOPHI, HarpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpuMepBbl), IEKTPUUECKHUE MTPEeIOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOIBUTATENh



MOCTOSTHHOTO TOKAa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (U3UYECKUX SIBICHUN U
HE0O0XO0MbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB AJIEKTPUUECKUX LENEH;
NPUBOAUTH MPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) HTPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU i1 OOecriedeHus
0€30MacHOCTH MPHU OOpAIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTHYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPELE;
OCYILECTBIATh MOUCK MH(popManuu (U3NYecKoro coaepxanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUN U MyTEM CPaBHEHMS JONOJHUTEIbHBIX MCTOYHHUKOB
BBLACIATh MH(OPMAIMIO, KOTOpas SABJISAETCS MPOTUBOPEUYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;
WCIIOJIb30BaTh TMPU  BBIMOJHEHUU YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;
co3faBaTh COOCTBEHHBIC NMUCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHUs, 00001as
UHPOPMAIIMIO U3 HECKOJbKUX HCTOYHUKOB (DU3MUYECKOTO COAECpKaHUS, B TOM
quciie MyOJIMYHO MPECTABIATh PE3yIbTaThl IPOSKTHONW WM HCCIIENOBATEIHCKON
JESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIMOJIb30BaTh HU3YUYEHHBIM TOHSITUWHBIN
anmnapar Kypca (U3MKd, CONPOBOXKAATh BHICTYIUICHHE MPE3EHTALINEH;
IpU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX IMPOLIECCOB
pacnpenenarth O00s3aHHOCTH B TPYININE B COOTBETCTBUU C IOCTABJIEHHBIMU
3aJlayaMu, CJIEIUTh 3a BBINIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTUPOBAThH €ro,
aJICKBaTHO OLIEHWBATHh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh FPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBHUE, TMpPOSBISAs  TOTOBHOCTh  pa3peuiaTh
KOH(DIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIA:
UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPAECKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs, jAedopmamms  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTbh U
neperpy3ku, HUEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJO, IEHTP TIKECTH TBEPAOTO
Tejaa, paBHOBECHME, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(QPa3ByK H



yIIbTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJMU30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPBI HCITYCKaHUs M TOTJIOMICHHUS, alb(a-,
OeTa- ¥ raMMa-U3Iy4eHHsI, U30TOIIbI, S/IEPHAst SHEPTEeTUKA;

pasnuyath sIBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE BUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEMHOE JBUKEHHE, CBOOOJHOE MaJeHUEe Tel,
pPaBHOMEpPHOE MABI)KEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXalOIIHe U BEIHYKICHHbBIE KOJIeOaH ),
pE30HaHC, BOJHOBOE  JBMKEHHE, OTPAKEHUE  3BYKa, IPSAMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IIPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETAa B CIEKTP U CIOKEHHUE CIIEKTPaIbHBIX
I[BETOB, JWCIEPCUs CBETa, €CTECTBEHHAs pPAaJWOAKTUBHOCTb, BO3HWKHOBEHHE
JUHEHYaTOTO CTIEKTpa M3IYYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AIEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MpPOSBIECHUE H3YUYEHHBIX (PU3MUECKHUX SIBICHUH B OKpYKarOIIEM
mupe (B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJE: MPHIWBBHI M OTJIHBHI,
nemxeHne 1iaHeT CONHEYHON CHCTEMbI, PEaKTHBHOE JABI)KCHHE IKUBBIX
OpPTraHHU3MOB, BOCTIPHUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIB€Ta TeJl, ONTUUECKUE SBJICHUS B IPUPOJIE, OMOIOTUYECKOE
NEHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHHH,
€CTECTBCHHBII pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3ITy4YeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJAMOAKTUBHBIX H3IYYCHHH Ha
OpPraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3ajadyy B Y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHIM;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
dusznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM IBW)KCHHUH, YCKOPEHHUE, MepEeMEIIeHne, MyTh, YII0Bast CKOPOCTh,
CWJla TpEHUs, CUjla YNPYrocTH, CUJa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHUs,
BEC TeJjla, UMITYJIbC Tella, UMITYJIbC CHJIbI, ME€XaHHueckas padoTa M MOLIHOCTb,
NOTEHIMANbHAST JHEPTus Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
MOTEHIIMAIbHASI SHEPTUs CXKATOW TPYKHUHBI, KUHETUYECKAas JHEPIHs, IOJHAs
MEXaHW4YEeCKasl YHEPTHsl, IEPUOJ U YacTOTa KoJeOaHuH, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTeb IMPEIOMIICHUS CpeAbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHUM CMBICI MCHOJIB3YEMBIX BEJIHYMH,
o0O3HaueHUsT W EeAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (opmyIbI,
CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIHUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hpU3MUECKHE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYNEpHO3ULIMA CHUJI, IPUHLMII OTHOCUTENbHOCTH ['amunes, 3akoHsl HbroToHa,



3aKOH COXPAaHEHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS W MIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsSA0BOTO0 W MACCOBOTO YHCEN MPH SICPHBIX PEAKIUAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOIECChl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh MPUIHHHO--
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 2—3 JIOTHYECKHUX IIIaroB ¢ OMOPOH
Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (HU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEH;

pemaTrh pacu€THble 3ajaud (OMUpAIOUIUMECs HAa CUCTEMY M3 2—3 ypaBHEHHUM),
WCITOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3MICCKUE BEIMYUHBI: HA OCHOBE
aHaNWM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHUE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH IOJYUYEHHOTO
3HaYCHUS (PU3NIECKON BEITUIHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIM (BU3HIECKHUX
METOJIOB, WCIOJB3Yys OINHWCAHWE WCCIICIOBAHUS, BBIICIATH TMPOBEPSEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIBHOCTD MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATH HAOIIOICHUM U OTIBITOB;
MIPOBOJIUTH OIMBITHl MO HAOMIOACHUI0 (U3MYCCKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHHS YHEPTHUH,
3aBUCUMOCTh TE€puoJia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT aMIUIUTYJIbI MajblX KOJCOaHH,
MPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETa, Pa3jioKeHHE Oeoro CBeTa B CIEKTD,
U3YUYCHUE CBOMCTB HM300paK€HUS B TUIOCKOM 3€pKajie M CBOWCTB HM300pakKCHUS
npeaMera B coOuparomieid JiMH3e, HAOMI0ICHUE CIUIOMIHBIX U JIMHEHYaThIX
CIIEKTPOB M3IIYYEHHsI): CAMOCTOATEIBHO COOMpaTh YCTAHOBKY W3 H30BITOYHOTO
Habopa 000pyI0BaHMsI, OTUCHIBAThH XOJ OMbBITA U €r0 Pe3yibTaThl, (HOPMYyIUPOBAThH
BBIBOJIBL;

MPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX H3MEPEHHUH, ONPEACIIss CpeaHee
3HaUCHUE U3MepsIeMOl BeTUYUHbI ((POKYCHOE pacCTOSTHUE COOMparouieil JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIHHOTO TPUO0pPa);
MPOBOJUTh  HWCCJCNOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPCHHH (3aBUCHMOCTh IYTH OT BPEMEHH IIPHU
PaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HavaJlbHOH CKOPOCTH, IepHoaa KOJIeOaHHMA
MaTEeMaTUYECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS CBETa
OT yria MaJCHHWs W yria TMPeJOMJICHHS OT yrjia TMaJeHus): IJIaHUPOBAThH
WCCJIEIOBAHNE, CAMOCTOSATEIILHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI



MOJyYEHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIWYMH B BUAC TaOIHIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOpPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYKHUHBI, KOIDPUIMEHT  TpEeHUS  CKOJbXKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepHoj  KojeOaHui
MaTEeMaTHYECKOTO U TMPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMparomieit
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IMIAHUpOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIOJIHATH U3MEPEHHUSI, CIEAYS MPEJI0KEHHON
WHCTPYKIIMHU, BBIUUCISATH 3HAUYCHHE BEJIMYMHBI M aHAJIM3UPOBATH MOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000opy1I0BaHUEM;

pasauyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJIEEH: MaTepruaIbHasl
TOYKa, a0COJIIOTHO TBEPAOE TEJ0, TOYCUHBIN UCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUIaHeTapHasi MOJENb aTOMa, HYKJIOHHAS! MOJIETb aTOMHOTIO $J1pa;
XapaKTepU30BaTh MPUHIUIBI JACHCTBHUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpoil Ha MX omnucaHus (B TOM YHUCIE: CHUAOMETP, AATUYUKU
NOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, pakeTa, 3XOJOT, OYKH, IEPUCKOIL,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmofb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00X0auMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOLECCOB IpHU
pelieHnr y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMBbI IJisi TOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

OPUBOAUTH TMPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEPaX) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOUCTBAMH,
COXpaHEHHUsSI 370POBbSI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILIECTBIATh MOMCK HH(pOpManmu ¢uzndeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIHO (OPMYJIUPYS MOUCKOBBIM 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHONM HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

UCIIONIb30BaTh TNPU BBIMNOJHEHUH YYEOHBIX 3aJaHUA  HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, NpPeoOpa3oBaHuUs
uH(pOpMaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;



CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
NPEACTABIATh PE3YJNbTATHl MPOEKTHOM WM HMCCIEI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YYEHHbBI NOHATUMHBIN anmnapaT U3y4aeMoro
paznena (U3MKM M CONPOBOXKAATh BBICTYIUIGHUE TMpe3eHTAIMel ¢ Yy4ETOM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne
/i HaumeHoBaHue pa3/iesioB H TeM MPOrPaMMBbI

Pa3zpnen 1. ®us3uka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa

11 ®du3uka - HayKa 0 pUpoJIe
1.2 Ou3nyecKue BeITNINHbBI
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS

Hroro no pazneny

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CrpoeHue BemiecTsa
2.2 JIBroKeHre U B3aUMOJICMCTBUE YaCTHUII BEIIECTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA

Uroro no pazgeny

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHnueckoe ABMKEHUE
3.2 Wueprus, macca, TUIOTHOCTh
3.3 Cuia. Bune! cun

Bcero

14

KoaudecTBO 4acoB

Kourpoubnbie IIpakrnuyeckue

padoThI

padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

Hroro no pazgeny

Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Masnenue. Ilepenaya nasneHus TBEPABIMU TEIaMH,

4.1
KHUJKOCTAMHU U Ta3aMU
4.2 JlaBrieHHE KUIKOCTH
4.3 ATtMochepHoe 1aBiICeHHE
44 JlercTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX

TCII0
Hroro no pasaceiny

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust

5.1 PaboTa u MOITHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHnuecKkasi SHEepTHs

Uroro no pazgeny
Pe3epBHOE BpeMs
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

21

21

12

68

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

8 KVIACC

Ne i/
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMBbl

Paznen 1. TensoBbI€ ABJIEHUS

1.1 CrtpoeHue u CBOMCTBA BEIIECTBA

1.2 TennoBbie poiecchl

Hroro no pasaceiny

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

21 SJIGKTpI/ILICCKI/Ie 3apsabl. 3apﬂ)KeHHBIe TCJIa U UX

B3alMOJICUCTBUE
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK
2.3 MaruuTtHeI€e SIBJICHUAS
2.4 DNEeKTpOMarHuTHask UHIYKIUS

Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBO 4acoB

Bcero

21
28

20

37

68

Kourpoubnbie IIpakrnuyeckue

padoThI

padoThI

1.5

145

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f4181ce

9 KJIACC

Ne

/i HaunmenoBaHmue pa3aesioB U TEM NPOrpaMmMmabl

Pa3zgen 1. Mexanuueckue siBJICHUA

1.1 MexaHn4ecKoe ABMKEHUE U CIIOCOOBI €r0 OIMCAHUS
1.2 BsaumonetictBue Ten
1.3 3aKOHBI COXPAHEHUS

Hroro no pazgeny

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI

2.1 MexaHnueckue KojieOaHus

2.2 MexaHnueckue BOJIHBL. 3BYK

Hroro no pazgeny

KoaunuecTBO 4acoB

Bcero

10

20

10
40

Pa3znen 3. 3ﬂeKTpOMaFHHTHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

3H€KTpOMaFHI/ITHO€ IMOJIC U DJICKTPOMAarHuTHBIC
BOJIHBI

3.1

Hroro no pazneny

Paszngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznosxxenue 6emoro cBeTa B CEKTP

Uroro no pazgeny

15

Kourpoubnbie IIpakrnuyeckue

padoThI

padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
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
https://m.edsoo.ru/7f41a4a6

Pa3gen 5. KBanToBbI€e IBJIEHUSA

5.1 Hcnyckanue U MOIJIOLICHUE CBETa aTOMOM
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu

Hroro no pasaceiny

Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb

[ToBTOpEeHUE U 000OIICHUE COACPKAHUS Kypca

6.1 busuku 3a 7-9 kace

Hroro no paszneny
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

/i Tema ypoka

®du3uka — HayKa O pUupoje. SABICHUS MPUPOIbI
duznueckue ABICHUS
3 ®u3nyecKue BEJIMUYUHbBI U UX U3MEPEHUE

VYpok-uccienosanue "M3mepenue remneparypsl Ipu
4 HOMOILH JKUIKOCTHOTO TEPMOMETPA U JaTUUKa
TeMneparypol”

Metopl HayyHOTrO Mo3HaHus. Onucanue pU3nIecKux
SIBJIEHUW C MIOMOILBIO MOJENIEN

VYpoxk-uccnenosanue "[IpoBepka rumoTessl: 1aJIbHOCTh
6 noJnéTa mapuKa, MyImeHHOTO TOPU30HTAIBHO, TEM
OoJibline, yeM OoJIbIle BhICOTA MycKa'

Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE

;
JUCKPETHOE CTPOEHHUE BEILIECTBA

8 JIBr>KeHME YacTHII BEIIECTBA

9 VYpoxk-uccnenoanue «OMbITHI 10 HAOTIOACHUIO
TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSTHHUN BOJIbI.
11 Ob6o061enne no pazneny «llepBoHayanbHble CBEICHUS
O CTPOCHUH BEIECTBAY

Mexanndeckoe qBHkeHue. PaBHoMEpHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE

12

13 Ckopoctb. EnuHuIBI cCKOpOCTH

14 Pacuer myTu v BpeMeHH JIBHIKCHHS

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/ff09f72a

bu6nuorexa [IOK
https://m.edsoo.ru/ff09fe0a

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a013e

but6mmorexa [IOK
https://m.edsoo.ru/ff0a0378

bubnunorexa LIOK
https://m.edsoo.ru/ff0a05c6

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a079c

but6mmoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

15

16

17

18

19

20

21
22

23

24

25

26
27
28

29

30

Huepuusa. Macca — Mepa HHEPTHOCTH TEN

IInoTHOCTB BCIIECTBA. Pacuer Macchel 1 00BEMA TeNa 110
€ro IJIOTHOCTHU

JlabopaTtopHas pabota «OnpeaeneHue MmI0THOCTH
TBEPJIOTO TEIA»

Penrenue 3amau mo teme "IlimoTHOCTE BertecTBa"

Cuna xak xapakTepucTuka B3aumoencTBus ten. Cuna
ynpyroctu. 3akoH ['yka

JlaGopaTtophast pabora «3yueHue 3aBUCUMOCTH
pactspkeHus (aedopmanuin) mpyKUHbI OT
IIPUJIOKEHHOHN CUIIBI»

[[“IBnenue TsroTeHus. Cuia TSKeCcTH

CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec Tena.

Pemenne 3amau no teme "Cuiia tsoxectu"

Cua TsHKeCcTH Ha APYyrux IjiaHeTax. du3nueckue
XapPaKTCPUCTHUKHU IIJIAHET

Hsmepenue cwit. JlunamomeTp

Bec Ttena. HeBecomocTh

CroxxeHue AByX CHUJI, HAIPABJIEHHBIX 110 OJHON
npsiMoid. PaBHOIEHCTBYIOIIAS CHIT

Pemenue 3anau no teme "PaBHozelicTByromas cui'
Cuna tpenus u e€ BUabl. TpeHue B IpUpoJie U TEXHUKE

JlaboparopHas paboTa «3ydeHne 3aBUCUMOCTH CHIIBI
TPEHUS CKOJIBLKEHUS OT CHJIBI IaBJICHUSI M XapaKTepa
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

Pemienue 3amay Ha onpeneneHne paBHOACHCTBYIONIEH
CHUJIBI

https://m.edsoo.ru/ff0a0ae4

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0c10

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0fee

bubnunoreka LIOK
https://m.edsoo.ru/ff0al23c

bu6anoreka LIOK
https://m.edsoo.ru/ff0al778

bubnunorexa LIOK
https://m.edsoo.ru/ff0a1502

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc
bu6anoreka LIOK
https://m.edsoo.ru/ff0al778

but6mmorexa [IOK
https://m.edsoo.ru/ff0ala70

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
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Pemenue 3amau o remam: «Bec tenay, «I padudeckoe
nzo0paxxkenue cuiny, «Cuiib», «PaBHOAEHCTBYIOIAS
CUID»

KoHnTtposbHas pabota mo tTemam: «MexaHn4ecKoe
IBIDKeHHE», «Macca, INIOTHOCThY, «Bec Temay,
«I"paduueckoe nzodpakenune cuin», «CHITbI

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUCHUS
JaBJICHUS

JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT
00BEma, TeMIepaTypbl

[Tepenava naBiaeHus TBEPABIMU TEIIAMH, JKUIKOCTIMH H
razamu. 3akoH [lackais

I[aBJ'IeHI/Ie B ) KMJAKOCTH M I'a3€, BBI3BBAHHOC HeﬁCTBHCM
CHIJIBI TAXKECCTHU

Pemenne 3agau mo teme «/laBneHue B )XUIAKOCTH U
raze. 3akoH Ilackamsa»

CooOmraromuecs cocysl

I'mapaBauyeckuit mpecc
Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC

ATtMmocdepa 3eMiIH U IPUYKHBL €€ CYIeCTBOBAaHUS

Bec Bo3ayxa. ATMocdepHoe naBieHne

Wzmepenune atmocdepHoro nasiaenus. OnbIT
Toppuuennu

3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJT
YPOBHEM MOpsi

Bapomertp-anepous. ATmocdepHoe qaBieHHe Ha
pa3IMYHbIX BBICOTaX

Pemenue 3amau mo reme " AtmocdepHoe napieHue"

bubnunorexa LIOK
https://m.edsoo.ru/ff0alde0

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a20a6

bubmuoreka [{OK
https://m.edsoo.ru/ff0a2376

bubmuoreka [{OK
https://m.edsoo.ru/ff0a25b0

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2718

bubnuoreka [{OK
https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2970
bubanoreka LIOK
https://m.edsoo.ru/ff0a3136

bubnmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
but6mmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
but6mmoreka [IOK
https://m.edsoo.ru/ff0a2da8

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2fc4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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JlelicTBHE KUIKOCTH ¥ T'a3a Ha MOTPYKEHHOE B HUX
Ten0. ApXxumenoBa cuiia

JlabopaTtopHast pabota «OrnpeaeneHue
BBITAJIKUBAIOLIEH CUJIbI, ICHCTBYIONIEH Ha TEO,
MOTPY>KEHHOE B KUJKOCTbH)

JlabopaTtopHast pabora o teme «MccrnenoBanue
3aBHCUMOCTH Beca Tejla B BOJIe OT 00bEMa
MOTPYKEHHON B )KHUJIKOCTh YaCTH TEJIa»

IInaBanue Ten

JlaboparopHas pabota "KoHCcTpynpoBaHue apeoMeTpa
WJIM KOHCTPYUPOBAHUE JIOJKU U ONpeieTieHue e
rpy30M0abEMHOCTH"

Pemenue 3anau no temam: «IlnaBanue cynos.
BosayxomnaBanuey, «/laBieHue TBEpAbIX TE,
JKUJIKOCTEH U Ta30B»

KonTponbhas pabota no teme «/laBneHue TBepabix
TEN, ’KUAKOCTEH 1 ra30B»

Mexanunueckasi pabota

MoiHocTh. EqUHUIBI MOIITHOCTH

VYpok-uccnenoBanue "Pacyér MOIHOCTH, pa3BUBAEMOI
IIpY NOABEME TI0 JIecTHULE"

IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe cuil Ha
phIuare

Prruaru B Texuuke, ObITY U nipupoje. Jlaboparopuas
pabota «lccrnenoBaHue yclioBUi paBHOBECHUS pblyara
Pemenue 3amad no teme «Y ciioBHUsI paBHOBECHS
phIuara

Koaddunment noneznoro neicTBUs MEXaHU3MA.
JlaGopaTtopnas padora «M3mepenne KI1/] HakmoHHOM
TIOCKOCTHY

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3276

bu6nunoreka LIOK
https://m.edsoo.ru/ff0a33fc

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3514

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3a96

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a3f82

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a3f82

but6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

bubnunorexa LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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Pemenue 3amau mo reme "Pabdora, momHocTs, KIT/T"

Mexanandeckas OQHCPIHUA. Kunernueckas u
NMOoTCHUUAJIbHAasA SHCPIua

3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

YPoK-3KCIIEpUMEHT MO TeMe "IKCIEPUMEHTAIbHOE
onpeJieJIeHue U3MEHEHUSI KHHETUYECKOU 1
MOTEHIIMAIBHON PHEPTHH MIPU CKAaThIBAHUU Tella 10
HAKJIOHHOH MJI0CKOCTH"

KoHTpoinbHas pabora o Teme «PaboTa 1 MOIIHOCTS.
OHeprus»

PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme
"MexaHndeckoe aBrKeHue"

PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Tra30B"

Pesepsubiil ypok. Pabora ¢ Texkctamu no teme "Pabora.

MouHocTs. OHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

bubmnoreka IIOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/n
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13

Tema ypoka

OCHOBHBIE NOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKOU
TEOPHUH U UX OIBITHBIE IIOATBEPKIACHUSA

Macca u pa3mep aTOMOB U MOJICKYJI

Mopnenu TBEpPIOTO, KHUAKOTO U ra3000pa3HOro
COCTOSIHMH BelecTBa

OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U
ra3000pa3HOro COCTOSTHUM BEIECTBA HA OCHOBE
MOJIOKEHUN MOJICKYIISIPHO-KUHETHUECKON TEOpUH

Kpucrannuueckue u amopgHbie Tena

CmaunBaHue 1 KanwuIsipHOCTh. [loBepXHOCTHOE
HATSKEHUE

TennoBoe pacmupeHue u cxaTue

Temnepatypa. CBsi3b TEMIIEPATYpPhI CO CKOPOCTHIO
TETJIOBOTO ABUKEHUS YaCTHI]

Buytpennss sHeprus. CriocoObl H3MEHEHHS
BHYTPEHHEHN HEPTUU

Bunel rerionepenaun

VYpok-koHdpepennus "[IpakTndeckoe UCIoIb30BaHHE
TEMIOBBIX CBOMCTB BCIICCTB U MaTCpUaJIOB B LECIIAX
sHeprocoepexeHus"

KomanuecTBO TEIIOTHI. VY aenpHas TEI0EMKOCTh

VYpaBHeHue TermoBoro 6ananca. TemiooOMeH u
TEIUIOBOE PAaBHOBECHE

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE
pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0a5800

bubnuorexa [IOK
https://m.edsoo.ru/ff0a5530

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a5a26

bu6anoreka LIOK
https://m.edsoo.ru/ff0a5c60

but6mmorexa [IOK
https://m.edsoo.ru/ff0a6412

bubnunorexa LIOK
https://m.edsoo.ru/ff0a65c0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a6976

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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JlaGopaTopHas pabota "VccienoBanue siBICHUS
TETI000MEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueit
BOJBI"

Pacuer konnuecTBa TEMIOTH, HEOOXOAUMOTO AJIs
HarpeBaHus Tejla U BBIACISIEMOTO UM IIPH OXJIaXKICHUU
JIaboparopHas padota "OnpeneneHue yaenbHON
TEIIOEMKOCTH BenecTna'

9Hepr1/151 TOILTIMBA. Y JieNbHas TEIIOTa CT OpaHHuA

IInaBnexnue u OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII.
VY aenbHas TEIJIOTa MJIaBICHUS

JlaboparopHas padota "Onpenenenue yaenbHON
TEIUIOTHI TIJIaBJICHUS JIbaa"

[TapooOpazoBanue u koHAeHCcaus. Vicnapenue

Kunenue. Y nenbHas Temnaora napooOpa3oBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT
aTMOC(EepHOTO AaBICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTENHHOM BIAKHOCTH BO3yXa"
Pemrenue 3amau Ha onpeseneHne BIAKHOCTH BO3IyXa
[TpunnMIBl paboTh! TemnoBbIX nBurateneif. [laposas
TypOuHa. [[BuraTesnb BHyTPEHHETO CTOPAHMS

KIIJI TermoBoro aurareis. TenaoBble IBUTATCIN U
3alIuTa OKPYKaIoIIEeH cpeibl

3aK0OH COXpaHEHUs U MIPEBPAIICHHS YPHEPTUH B
TEIUTIOBBIX Ipolleccax

[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
"TemnnoBsle siBIeHUS. MI3MeHEHNE arperaTHbIx
COCTOsIHMI BemiecTa"

KonTponbHas pabota o Teme "TermnoBsie SsBICHHUS.
M3MeHeHue arperaTHeIX COCTOSIHHI BeecTna"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a6a98

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7b5a

bubnuoreka [{OK
https://m.edsoo.ru/ff0a71d2

bubnunoreka LIOK
https://m.edsoo.ru/ff0a72fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a786¢

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7628

but6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

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



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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Onexrpuzanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

VYpok-uccienoBanue "IneKTpusaius TeaI UHIYKIUEH U
MPU CONTPUKOCHOBEHUM"

B3aumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

OnexTpuueckoe nojie. HanpspkeHHOCTD
astekTprueckoro nois. [Ipunnun cynepno3unuu
IIEKTPUYECKUX TOJIEH

Hocurenu snextpuueckux 3apsaoB. DJaeMeHTapHbIN
3apsag. CTpoeHue aroma

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU. 3aKoH COXpaHCHHA
QJICKTPHUYCCKOTI'O 3apsaaa

Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB
JIIEKTPUYECKUX 3apsA 0B

ONEKTPUUECKUH TOK, YCIIOBUS €TI0 CYLIECTBOBAHUS.
M cTOYHMKH 37EKTPUYECKOr0 TOKA

JIeNCTBUA DIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "JlelicTBHE ANEKTPUYECKOTO MOJIS
Ha IPOBOJHUKH U JUDIEKTPUKHU"

QHGKTPI/I‘IGCKI/II\/’I TOK B METaJlJiaX, ) XUJKOCTAX U ra3ax

DnexkTpuyecKkas 1enb U €€ COCTaBHbIE YacTH
Cuna Toxka. Jlabopatopnas pabora "M3mepenue u
peryJupoBaHue CUIIbI TOKA"

DnexkTpuueckoe HanpsbkeHue. BoabTmerp.
JlaGoparopHas padota "M3MepeHue u peryaiupoBaHue
HanpspkeHus"

CormpoTHBIIeHUE TPOBOJHNKA. Y AETBHOE
COIIPOTHBIIEHUE BELIECTBA

JlabopaTopHas paboTa "3aBUCUMOCTH DJICKTPUIECKOTO

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8ef6

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0a95a4

bubanoreka LIOK
https://m.edsoo.ru/ff0a96b2

bu6anoreka LIOK
https://m.edsoo.ru/ff0a9838

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8bd6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9e14

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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COIPOTHUBIICHHS TPOBOAHUKA OT €r0 JUINHBI, IUTOIIAIN
IIONEPEYHOr0 CEUYEHuUsl U Marepuana”

3aBHUCHUMOCTD CUJIbI TOKA OT HampspKeHus. 3akoH Oma
JUIS y4acTKa Lenu

JlaGopaTopHas pabora "lccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha
pesuctope"

IlocnemoBaTenbpHOE B napajajiCJbHOC COCAMHCHUA
IIPOBOOAHHUKOB

JlaboparopHas padota "lIpoBepka npaBuia cioxKeHus
HaNpsDKEHUH TIPU NTOCIIEA0BATEIbHOM COEIMHEHUN
JIBYX p€3UCTOpPOB"

JlaboparopHast pabota "IIpoBepka mpaBuiia st CHIIbI
TOKa IIPU MapajuieIbHOM COSAMHEHUN PE3UCTOPOB"
Pewrenue 3anau Ha npumeHeHue 3akoHa Oma st
Pa3IMYHOTO COEAMHEHUSI TPOBOJHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

JlaboparopHas pabdota "Onpenenenue padboOTh U
MOIIHOCTH 3JIEKTPUIECKOTO ToKa"

DneKTpuuecKre Henu U MOTPEeOUTENH dIEKTPUUECKON
sHepruu B ObITy. KopoTkoe 3ambIkaHue

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DnekTpuueckue 3apsabl. 3apsKEHHbIE Tela U UX
B3auMOAeCTBUSA. [I0CTOSIHHBIN 2NEKTPpUYECKUN TOK"
Kontponbnas padoTa mo Teme "IIeKTpudecKre
3aps/ibl. 3apsKEHHBIE TeNla U UX B3aUMOJCHCTBUS.
[TocTostHHBIN 3E€KTPUYECKHNA TOK"

[TocTostHHBIE MATHUTHI, X B3aUMOJEICTBUE

VYpok-uccnenosanue "M3ydeHne nosaei NOCTOSTHHBIX
MarHuToB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bubmuoreka [{OK
https://m.edsoo.ru/ff0aaa58

bubmuoreka [{OK
https://m.edsoo.ru/ff0aadle

bu6anoreka LIOK
https://m.edsoo.ru/ff0aaf8a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ab124

bu6anoreka LIOK
https://m.edsoo.ru/ff0ab3e0

bu6anoreka LIOK
https://m.edsoo.ru/ff0ab660

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2c

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

bubanoreka [JOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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MaruauTtHOE 110jie. MarauTHoe 1oje 3eMJId U ero
3HAUCHUE JJI )KU3HU Ha 3eMIIe

OmneIT OpcTena. MarHuTHOE 10JI€ 3JIEKTPUIECKOT0
TOKa MarHuTHOE 1oJie KaTyIIKH ¢ TOKOM
[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHHUKE.
JlaboparopHas pabota "M3ydenue aeiicTBus
MarHUTHOTO TI0JISI Ha MMPOBOJIHHUK C TOKOM"

OneKTpoABUraTeb MOCTOSIHHOIO TOKa. Vcnonp3oBanne
JJIEKTPOJABUraTeIe B TEXHUYECKUX YCTPOUCTBAX U Ha

Tpancmopre. JlabopaTopHas padora
"KoHCTpynpoBaHHE U H3y4eHUE paOOTHI
3JIEKTpOoABUTATENS "

OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
naaykuuu. [Ipasuno Jlenna
Onextporerepatop. CriocoObl MOTydeHHs
AIEKTPUYECKOI PHEPTUU. DNEKTPOCTAHIINH HA
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
ITonroToBka K KOHTPOJIBHON paboOTeE MO TeEMe
"DJIeKTpUUECKUE U MATHUTHBIC SIBICHUS"
Kontponbnas padoTa nmo teme "InIeKTpuiyecKre u
MarHuTHbIE sIBJIEHUS"

PezepHblil ypok. Pabota ¢ TekcTamu 1o Teme
"TennoBsie siBICHUS"

PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme
"TIoCTOSIHHBIN IEKTPUUECKUI TOK"
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"MarHuTHbI€ sIBJIEHUS"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac86¢

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6anoreka LIOK
https://m.edsoo.ru/ff0accbe

but6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC
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10
11

12

13

14

KoaunuecTBO 4acoB

Tema ypoka
yp Bcero

MexaHndeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH TOYKa

Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHHYECKOTO
JABUXXCHUA

PaBHOMepHOC HpHMOHHHeﬁHOC JABHXXCHHUC

HepaBHoMepHoe npsmonnHeiHoe apmwkenue. CpenHsis
Y MTHOBEHHAsi CKOPOCTh

[IpssmMonuHENHOE paBHOYCKOPEHHOE IBUKECHHE.
Yckopenne

CKOpOCTb MPSAMOJIMHENHOIO PAaBHOYCKOPEHHOTO
neuxeHus. ['paduk ckopoctu

JlaGopaTtopHast pabota "OnpeneneHne yCKOpeHUs Tena
IPU PaBHOYCKOPEHHOM JIBIKEHUU 110 HAKIIOHHOM
MJI0CKOCTH"

CBo6Oomuoe nagenue ten. OnbITel ["anunes

PaBHOMEpHOE BUKEHUE 1O OKpYKHOCTH. [lepron u
yacTtoTa oOpauieHus. JIluneitHas u yrioBast CKOpOCTH

LleHTpOCTpEMUTEIIFHOE YCKOPEHUE

IIepsbiit 3axk0oH HproTona. Bektop cuisl
Bropoii 3akon HetoToHa. PaBHOI€HICTBYIOIIAS cra
Tpetuii 3akoH Herotona. Cynepno3uius cui

Pemienne 3amad Ha MPUMCHCHUC 3aKOHOB Hrrotona

S

Konrpoabnble IIpakTnuyeckue

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubmnoreka IIOK
https://m.edsoo.ru/ff0ad19a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

bubanoreka LIOK
https://m.edsoo.ru/ff0adb18

bubanoreka LIOK
https://m.edsoo.ru/ff0ael76

bubnunorexa LIOK
https://m.edsoo.ru/ff0ae612

but6mmorexa [IOK
https://m.edsoo.ru/ff0ae72a
bubnunorexa LIOK
https://m.edsoo.ru/ff0ae982

bubanoreka LJOK
https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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20
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22

23

24

25

26

27
28

29

30

Cwuita ynpyroctu. 3akoH ['yka

Pemenue 3anad no reme «Cuia ynpyroctu»

JlabopaTtopHas pabota «OnpenesieHue KeCTKOCTH
NPY>KAHBDY

Cuna TpeHus

Pemenue 3anau no teme «Cuina TpeHus»

JlaboparopHas pabdoTta "Onpenenenue KodpduueHTa
TPEHUS CKOJIbXKEHUs"

Pemenue 3amau no reme "3akonsl Hetorona. Cuna
ynpyroctu. Cuia tpenus"

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHre cBOOOIHOTO TaIeHUs
VYpok-koHpepenus "JIBuxkeHne Tex BOKPYT
rpaBuTanmoHHoOro 1eHTpa (ConHevyHas cuctema).
lNamaktukn"

Pewenue 3anay no teme "Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS"

[TepBast kocmudeckasi CkopocTh. HeBecomocTh 1
neperpys3Kku

PaBHOBecue marepuanbHO TOUKH. AOCOIIOTHO
TBEpHOE Teso. PaBHOBECHE TBEPAOTO TENA C
3aKpPEIUIEHHON OChIO BPAILLICHUS

MowmenT cunsl. LlenTp Tsxectn

Pemenue 3anayd no reme "MomeHT cuiibl. LleHTp
TsDKeCTH"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"Mexanndeckoe aBrkeHne. B3aumonelictsue ten"

KoHnTtponbHas padota mo teme "MexaHuueckoe

but6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2

bubnunorexa LIOK
https://m.edsoo.ru/ff0ace28

bubnunoreka LIOK
https://m.edsoo.ru/ff0af738

bubnunoreka LIOK
https://m.edsoo.ru/ff0afa26

bubnunoreka LIOK
https://m.edsoo.ru/ff0af8be

bubnuoreka [IOK
https://m.edsoo.ru/ffOafb8e

bubnuoreka [IOK
https://m.edsoo.ru/ff0af044

bubanoreka LIOK
https://m.edsoo.ru/ff0af5f8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0af33c

bubnunorexa LIOK
https://m.edsoo.ru/ff0afe36

but6mmorexa [IOK
https://m.edsoo.ru/ffOb02b4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b0408

bubnunorexa LIOK
https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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37
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43
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45

46

nexenue. Bzaumonencraue ten"

Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs
UMITYJIbCA. YIIPYTroe U HEYNPYroe B3auMOJICHCTBUE

Pemenue 3anay no teme "3aKOH COXpaHEHUsI
uMnysabca"

Ypok-koHpepeHius "PeakTHBHOE IBH)KEHHE B IIPUPOJIC
U TeXHUKe"

Mexanuueckas paboTa U MOILIHOCTb

PaGora cuinbl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS

JlabopaTtopHast pabota «Ornpeaesnenne padoThl CHUIIbI
TPEeHHUsI IPU PABHOMEPHOM JIBHKEHUU Tella 10
TOPU30HTAIEHON ITOBEPXHOCTU»

CBs13b 2HEpruu 1 padoThl. [loTeHIIMaTBHAS SHEPTUA

Kunerndeckas sneprus. Teopema 0 KUHETUYECKON
SHEPrUuu

3aKkoH COXpPAaHCHUS DHCPIrU B MEXAHUKE

JlaboparopHas paboTa «/3yueHune 3akoHa COXpaHEHUs
SHEPTUI»

KonebarenbHoe ABM)KEHNE U €T0 XapaKTEPUCTUKU

3aryxaromue konebanus. BeiHyxaeHHbIe KOJIeOaHusl.
Pe3onanc

MareMaTnyecKkuil ¥ Mpy>KMHHBIA MaATHUKA

Ypok-uccienoBanue «3aBUCUMOCT TIEPUOA
KoJIeOaHUH OT )KECTKOCTH TMPYKUHBI H MAaCChI TPy3a»
[TpeBparieHre SHEPTUU TIPH MEXAHUIECKUX
KOJIe0aHUSIX

JlaGopaTtopHnast pabota «OrnpeeseHne 4acToThl U
nepuoaa KoaebaHuil mpy>KHHHOTO MasSTHUKA)

=

bubnunoreka LIOK
https://m.edsoo.ru/ffOb07fa

but6mmoreka [IOK
https://m.edsoo.ru/ffOb096¢c

bubmnoreka IIOK
https://m.edsoo.ru/ffOb0a84

bubnuorexa [JOK
https://m.edsoo.ru/ffOb0db8

bu6anoreka LIOK
https://m.edsoo.ru/ffOb0c32

bubanoreka LIOK
https://m.edsoo.ru/ffOb12fe

bubanoreka LIOK
https://m.edsoo.ru/ff0b1858

bubanoreka LIOK
https://m.edsoo.ru/ffOb20f0

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

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



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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JlaGopaTtopHnas padora «I[IpoBepka HE3aBUCUMOCTH
nepuoja konebaHuii rpy3a, MOABEIIEHHOTO K HATH, OT
MAaccChl Tpy3a»

Mexaandeckue BoJHBI. CBOMCTBA MEXaHUUECKHX BOJIH.
[IpononbHbIe U MONIEPEYHBIE BOTHBI
Ypok-koHpepenmus "MexaHnuecKrue BOJIHBI B TBEPAOM
tene. CelicMUYecKue BOJHEI"

3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
VYpok-uccnenosanue "HabnroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"

['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUYECKUN
pEe30HaHC

Ypok-koHpepenmus "YiabpTpa3Byk u uHGpPa3BYK B
IIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI
coxpaHeHus. MexaHndeckue KoneOaHus U BOJHbI"

KonTponbhas pabota nmo Teme "3akOHbI COXpaHEHUS.
Mexannueckue KosiebaHust ¥ BOJTHBI"

SJIGKTpOMaFHI/ITHOC ITI0JIC. QHCKTpOMaFHI/ITHHC BOJIHBI

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

VYpoxk-koHpepennus "[lkana >7eKTPOMarHUTHBIX BOJIH.
Hcnonb30BaHue 3J€KTPOMArHUTHBIX BOJIH JIJISi COTOBOM
cBa3u"

VYpok-uccnenosanue "M3yueHue CBONCTB
3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO
tenedona"

Pemienue 3a1a4d Ha onpeaeeHne 4acTOThl U JUTUHBI
JIEKTPOMArHUTHOW BOJIHBI

DneKTpoMarHuTHas npupoza ceeta. CKOpocTh CBETa.
BosHOBBIE CBOMCTBA CBETA

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

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

bubmnoreka IIOK
https://m.edsoo.ru/ffOb23ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6anoreka LIOK
https://m.edsoo.ru/ffOb2abe

bu6anoreka LIOK
https://m.edsoo.ru/ffOb2fe6

but6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

bubnunorexa LIOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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68

69

70

71

72
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74

75

Ucrounuku cBeta. [IpsiMonuHeitHOe pacnpocTpaHeHue
cBeta. 3atmeHus ConHua u JIyHst

3aKoH oTpaxkeHUs cBeTa. 3epkaia. Pemenue 3aiay Ha
NpUMEHEHHE 3aKOHA OTPAKCHHUS CBETa

[Tpenomiienne cBeTa. 3aKOH MPETOMIICHUS CBETa

[Tonnoe BHyTpeHHee oTpakeHue cBera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKHIX
CBETOBOJIAX

JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
yria npejxoMJICHHs CBETOBOTO Jiyya OT yrja MajeHus Ha
rpaHuue "Bo3yX-cTeKio""

Ypok-koH(pepenus "Vcnoib30BaHNEe TTOTHOTO
BHYTPEHHETO OTPa)KEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3B"

JIma3el. OnTHYeCKast CHIIa JIMH3EI

[TocTpoenue n3oOpaxeHnit B TMH3AX

JlabopaTtopHas pabota "Onpenenenue GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI COOMparoleit TNH3bI"

VYpoxk-koHpepennus "OnTuyeckue JNH30BbIC TPUOOPHI"

I'ma3 kak onTU4yeckas cucTeMa. 3pCHI/IC

VYpoxk-koudepenuus "edexrsl 3penus. Kak coxpanuth
3penue"

Pasnosxenue 6enoro csera B cekTp. OnbiTel HploTOHA.
CrnoxeHue CeKTpajbHBIX 1IBETOB. Jl1ciepcus cBeTa
JlaGopatopHas pabota "OnbITH MO Pa3I0KEHUIO
0enoro cBeTa B CIIEKTP U BOCIPHUATHIO IIBETA
IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3658

but6mmoreka [IOK
https://m.edsoo.ru/ffOb38c4

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

bubnunorexa LIOK
https://m.edsoo.ru/ff0b3c5c¢c

bu6anoreka LIOK
https://m.edsoo.ru/ffOb3f2c

bu6nuorexa [IOK
https://m.edsoo.ru/ff0b444a

bu6nuorexa [IOK
https://m.edsoo.ru/ff0b4206

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcOa7e
but6mmorexa [IOK
https://m.edsoo.ru/ff0b4684

bubnunorexa LIOK
https://m.edsoo.ru/ff0c0f4c

bubnunorexa LIOK
https://m.edsoo.ru/ffOc0e2a
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https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

76

77
78
79

80

81

82

83

84
85
86

87

88
89
90

91
92

buabTpH"
VYpoxk-npaktukym "BoJIHOBBIE CBOICTBA CBETA:
nucriepcust, naTepdepenuns u qudppakuus”

OmnpiTl Pezepdopaa u rmianerapHasi Moiesib aToMa

ITocrynatel bopa. Moaens atroma bopa

Ucnyckanue u nornouieHue ceera aromoM. KBaHTEI.
JluneituaTeie CEKTPHI

Ypok-npaktukym "Habntonenne cCieKTpoB
UCITyCKaHUS

PannoakTHBHOCTE U €€ BHUbBI
Crpoenue atomHoro siapa. Hykinonnast Mmojens

PanuoakTuBHBIC IIpCBPAlICHHA. M3oTtomnsl

Pemenue 3amau mo treme: "PagnoakTUBHEIE
IpeBpalicHus "

[Tepuon nomypacnana

Ypok-koHpepennus "PagnoakTuBHbIC U3TYyYCHHUS B
pUpoJie, MeIULINHE, TEXHUKE"

SAnepHble peakuu. 3aKOHbI COXpPAHEHUS 3apsA0BOr0 U
MacCOBOI'0 YHCET

3Hepr1/m CBs31 aTOMHBIX AO€P. CBs13b MaccCel U OHEPIrUun

Pemenne 3angau no reme "Anepusie peakuuu”

Peakuuu cuntesa u nenenus saep. UcToUHUKH SHEPrUn
CouHita 1 38311

VYpoxk-konpepennus "AnepHas sHepreTrka. JlerdicTBus
PaANMOAKTUBHBIX U3TyYEHUN HA KUBbIE OPraHU3MBbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TeMe

bubnunorexa LIOK
https://m.edsoo.ru/ff0c12a8

but6mmoreka [IOK
https://m.edsoo.ru/ff0cl144c
bubnunoreka LIOK
https://m.edsoo.ru/ff0c1550
bubnunoreka LIOK
https://m.edsoo.ru/ff0c1672
bubmuoreka [{OK
https://m.edsoo.ru/ffOc18ac
bubnunoreka LIOK
https://m.edsoo.ru/ff0clal4

bubanoreka LIOK
https://m.edsoo.ru/ffOclb4a

bubanoreka LIOK
https://m.edsoo.ru/ff0c2126

bubnmorexa LIOK
https://m.edsoo.ru/ff0c1c58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcld7a

but6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

but6mmoreka [IOK
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https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

"DEeKTPOMAarHUuTHOE MoJie. DJIEKTPOMArHUTHBIC BOJIHBI.

Ksanroseie sBienus"

KonTpomnpHas padora o Teme "IIeKTpOMarHUTHOE

93 noJjie. DJIeKTPOMarHUTHBIC BOJHBI. KBaHTOBBIC
siBICHUS"
94 [ToBTOpenue, 0606meHue. Jlaboparopabie paboTHI IO

Kypcy "BzaumoneiictBue ten"
[ToBTOpenue, 06061meHue. Pemenue pacueTHbIX U

95
KayeCTBEHHBIX 33/1a4 1o teme "TemnoBsle mpoueccs”
[ToBTropenue, 0600mIeHNe. Penenne pacueTHBIX U
96 KayecTBeHHBIX 3a4a4 no TeMe "KIIJI TermmoBsix
nBuraresei”
[ToBTOopenue, o6o01meHue. Perenne pacueTHbIX U
5
97 KaueCcTBEHHBIX 3a1a4 o teme "KI1/]
3JIEKTPOYCTaHOBOK"
98 [ToBTOpenue, 0606meHue. JlaboparopHsie paboOThI 1O
Kypcy "CBeToBble siBIeHUS"
99 [ToBTOpenue, 0606menHue. PaboTa ¢ Tekctamu o Teme
"3aKOHBI COXpaHEHUsS B MEXAHUKE"
100 [ToBTOpenue, 0606meHue. Pabora ¢ TekcTamu 1o Teme
one0aHMs ¥ BOJTHBI
"K 6 "
101 [ToBTOpenue, 06061meHne. PaboTa ¢ Tekctamu o Teme
"CBeToBBbI€C sIBJICHUS"
102 [ToBTOpenue, o6o61eHue. Pabora ¢ TekcTamu 1o Teme

"KBanTOBas U siiepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

27

https://m.edsoo.ru/ff0c223e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bubmnoreka IIOK
https://m.edsoo.ru/ff0c2572

bubmnoreka IIOK
https://m.edsoo.ru/ff0c2a22

bubmnoreka IIOK
https://m.edsoo.ru/ff0c2b30

bubanoreka LIOK
https://m.edsoo.ru/ff0c2c52

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c2d6a

bubanoreka LIOK
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

®dwusnka, 7 xnacc/ [leperimkua A.B., O0OmEecTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
«3narenbcTBO «DK3aMEH»
» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxuinonepHoe obiectBo «M31aTenbeTBoO
«IIpocBenienue»
» ®dusuka, 9 knacc/ [epoikun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

7 KIIACC

1.Paboyas nmporpamma.

2. IIporpamMMbl 0OCHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Ilepoiikun A.B. ®uznka. 7 kinace. Y4eOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoga. 2011

5. Jlykamuk B.M. CO0opHUK BOMPOCOB U 3a1a4 1o ¢pusuke. 7-9 ki1 — M.:
IIpocsemenne, 2010. —192c¢.

8 KIIACC

1. Pabouast nporpamMma. @uznka. 7 — 9knaccbl: yueOHO-METOIMYECKOTO MOCOOUs
/coct.TuxonoraE.H. — 2-¢ uzn.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 KIaccel
(aBToper: A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO,
2014, B cOOTBETCTBUU C BHIOPAHHBIM YYECOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK A1 00111€00pa30oBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.1. COopHUK BOITPOCOB U 3a/1a4 1o pusuke. 7-9 ki1. — M.:
IIpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopubie padboThl. KOHTpOJIbHBIE 3a7aHUS.
—Caparos:Jluuei, 2014.

8. «KontponpHO-u3mepurtenbubie Mmatepuanbl. Gusuka. 7 kinace/Coct. H.W. 3opum.
— 2-e uzn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usnka. 7 knacc: yaeOHo-metoanueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. Ileppimkun ®uszuka-8xi 2017 M. Jipoda



11.H.B. ®unonosuu Metonuueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8 KI1acc
2017 M. Ipoda

13.B.B. llaxmaroBa ,O.P. llledep [Anarnoctuyeckue padotsl -8 kinacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3amau 2015
M. Ipoda

9 KITACC

1. PaGouast nporpamma. @usnka. 7 — 9kinaccol: yueOHO-METOIMYECKOTO MOCOOUs
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotrn. —M.: [Ipoda,2013. — 398,(2)

2. [IporpamMmMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B coOTBETCTBHHU C BEIOpAaHHBIM yUCOHHKOM:

4. Tlepbiikun A.B. @usnka. 7 kinacc. Y4eOHHK AJ1 00111€00pa30BaTeIbHbIX
yupexaenuit . M.:lpoda. 2011

5. Jlykamuk B.M. Co0opHUK BOMPOCOB U 3a1a4 1o ¢pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE
pabotel. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kiacc. JJabopaTtopubie padboThl. KOHTpOIBHBIE 3aaHUS.
—Caparos:Jluueii, 2014.

8. «KontponbsHo-u3mepurenbubie Mmatepuainsl. Gusuka. 7 kinace/Coct. H.U. 3opuH.
— 2-e m31.,nepepad. — M.:BAKO, 2013.

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

KonTpoabsHbie U caMocTosiTeNIbHbIE Pa0oThI 10 dusuke. 9 kiacc: K yueOHuky A.B.
[leppiikuna, E.M. I'ytHuk «®u3zuka 9 kinace» / O.M. I'pomuesa. — M.:
H3natenncTBO «9OK3ameny, 2014,

Tectrl o ¢usuke. 9 kiacc: k yueonuky A.B. Ilepsimkuna, E.M. I'yrank «®uszuka
9 kmaccey» / O.W. I'pomueBa. — M.: M3narenscTtBo «OK3ameny, 2010.

®dusuka. 9 knacc. TemaTudeckue TeCTOBbIC 3a1aHus 151 TOAroToBKHU K ['MA. / aBT.-
coct.: M.B. boitnenko, O.H. Mupomkuna. — Spocnasib: OO0 «Akagemus
paszButus», 2014.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
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 komnekuus uu@poBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum qocrymna:
http://school- collection.edu.ru



4. VlaTepecHble MaTepHaIlbl K ypOKaM (PH3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJIsIHBIe TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. udposeie oOpazoBaTeabHBIC pecypchl. — PeskxuMm mocryma:
http://www.openclass.ru

6. DneKTpoHHbIe yueOHUKH TI0 Pu3uke. — Pexxum gocryna: http://www.fizika.ru
8 KJIACC

1. bubnunoreka — Bcé no npeamery «dusukay. — Pexxum goctymna:
http://www.proshkolu.ru

2. BuzeoomnbiThl Ha ypokax. — Pexum goctymna: http://fizika-class.narod.ru

3. Enunas komeknus nudpoBbIX 00pa3oBaTENbHBIX PECYpPCOB. — PexxuM noctyma:
http://school- collection.edu.ru

4. VIaTepecHble MaTepHAITbl K ypOKaM (PH3UKH 110 TEMaM; TECTHI IT0 TEMaM;
HarJIsIHBIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DneKTpoHHbIE YueOHHKHU 10 Pu3nke. — Pexxum gocryna: http://www.fizika.ru
9 KJIIACC

1. BuzgeoonsiThl Ha ypokax. — Pesxum moctyma: http://fizika-class.narod.ru

2. Enunas kosutexius iudpoBeiX 00pa3oBaTelbHbIX pecypcoB. — Pexxum noctymna:
http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (HU3UKU MO TEMaM; TECTHI IO TeMaM;
HarJsIIHbIe TOcoOus K ypokaM. — Pexxum poctyna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBarenbHbIe pecypchl. — Pexxum noctymna:
http://www.openclass.ru

5. DnekTpoHHbIe yueOHHKHU 110 Pu3uke. — Pexxum nocryna: http://www.fizika.ru
6./luctanimonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpbITHIN KI1acc.
CeteBoe oOpazoBaTeabHOE cooO1ecTBo. http://www.openclass.ru/node/109715
7. Enunas xoiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HHHOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTtepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTAOps» MaTepuaisl 1o ¢usuke. http://archive.1september.ru/fiz
11. Aanmarnuu puszndeckux o0bekToB. http://physics.nad.ru/

12. Kusas ¢usuka: odydaromas nporpamMma. http:// www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/



