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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxxaHue mnporpaMmbl 10 (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYEHHs
(GU3MKK Ha NEATEIbHOCTHOM OcCHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00ydeHHs, a TakkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSA MPEIMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®duzuka SABISIETCA  CHCTEMOOOPA3ylOIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpeNoCTaBsieT HauOoJiee SCHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoJa
MO3HAaHMSI, TO €CTh CII0C00a MOyYeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;
WHTEPIIPETUPOBATh JIaHHBIE M HCIIOJNB30BaTh HAYYHBIE JIOKA3aTeNbCTBA MJIA
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbIE  0011€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOM pEHIEHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
NESTEIIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJTOTOBKA K JaJIbHEHIIEMy OOYYEHHUIO B
HTOM HAIPaBIICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHNe YMEHHUH ONUCBhIBATH W OOBACHATH (PU3UUYECKHE SBICHUS C
UCITOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCIOJIb30BAHHEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble padOThl U 3KCHEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTI)KEHUAX (U3MKH, aHAIW3 M KPUTHUECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTMSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
(buU3MYECKO HAYKH.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneno).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIbHBINA XapaKTep, yUUTEIb JeJacT BEIOOP MPOBEICHMUS
JabopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUME OBYUEHUA
7 KUIIACC

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

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Puznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHUE TUTIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHHE
HabmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnueckue MpuOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTUL[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEU U TBEPABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne uHepuuu. 3aKOoH HUHEpUUMHU. B3auMopelcTBHE Tell Kak MpUYMHA
U3MEHEHUS] CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mepenne cuibl ¢ MOMOUIIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CnoxeHune CHI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MM IIapHKa M0 HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenue MWIOTHOCTH TBEPIOTO TeNa.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTENH M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000si0oukn 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CUJIBI OT OOBEMA MOrPYKEHHOM YacTH Tena M
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

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

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeNa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUAKOCTHU, OT 00bEMaA MOTpyKEHHOM B KUJKOCTh YacTH Teja U OT
IJIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanune apeomeTpa Wi KOHCTPYHPOBAHHUE JIOJKU U ONPENEIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH 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 ycioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactuill. Buyrpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPruu:
Terionepeaaya u COBEpLICHUE paboTHI. Buast TEIJIoNepeaauH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lmaBmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

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



HaOnronenue TenioBoro paciimpeHus 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.
Mopenan TEeIIOBBIX IBUTATEIICH.
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 Oa/JIOHE HITIPHUIIA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa H
HarpeBaHus WIH OXJIaXKICHUSL.
[IpoBepka TruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
HabGmronenue naMeHeHus BHyTPEHHEH SHEPTHUH Teja B pe3ysibTaTe TeIuionepeaaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BOJIbI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpu3auus Tel. J[Ba poaa dieKTpUuUecKuxX 3apsaoB. BzaumoneicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

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



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

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS DJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnegoBaTtenbHOE M MApauIENbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MIIM U €r0 3HAYECHUE JUIA KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
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 3JIEKTPUUYECKOTO TOJIA.

M cTOYHHUKHM TOCTOSIHHOTO TOKA.

JleiCcTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIepMETPOM.

N3mepeHune 3JIeKTpUYECKOr0 HapsIKEHUS BOJIbTMETPOM.

PeocTat 1 Mmarazud COnpoOTUBIICHUM.

BzaumopaercTBre MMOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJII0COB MAarHUTA.



MonenupoBaHue€ MarHUTHBIX MOJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.
MarauTHoe 1nose Toka. DJIEKTPOMAarHur.
JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.
OneiTel @apajes.
3aBUCUMOCTh  HAIIPaBJICHWS  WMHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.
OnpIThl IO HAOTIOJEHUIO 3JEKTPU3ALMH T MHAYKIIMEN U P COIPUKOCHOBEHHH.
HccnenoBanue IEHCTBUS 3JIEKTPUYECKOTO OIS HA IPOBOJIHUKYU U TUDJIEKTPUKH.
C6opka u npoBepka padOoThI JEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
W3mepenure U peryaupoBaHie CHIIbI TOKA.
N3mepenne U peryaupoBaHue HAMIPSKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, MAYLIErO 4Yepe3 pe3ucTrop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOMIA/IA MONEPEYHOT0 CEYEHUSI U MaTepHaIa.
[IpoBepka mpaBuia CIIOKEHUS HAMPSHKEHUI TP MOCIEA0BATEIbBHOM COEAMHEHUN
JBYX PE3HCTOPOB.
[IpoBepka npaBuiIa JUIsl CUJIBI TOKA MPY MapaJIEIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
HccnenoBanve 3aBUCMMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 JAMIOYKY, OT
HanpsHKEHUS Ha HEW.
Onpenenenue KII/] narpeBarerns.
HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS TTOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO MOJIsi MOCTOSHHBIX MAarHUTOB MPU HUX OOBEIMHEHHH U
pa3elICHUH.
HccnenoBanue 1EHCTBUS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OneITBl, AEMOHCTPUPYIOIIHNE 3aBUCHMOCTb CHJIBI B3aWMOJECHCTBHSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKAa M HalpaBJICHUs TOKA B KaTYIIIKE.
N3yyenue AeiicTBUS MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
KonctpynpoBanue u nusyuenue paboThl JJIEKTPOIBUTATES.
N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.
OnBITHI 110 UCCIEAOBAHUIO SIBJICHMS MIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUH 3HAaYeHUs U HaIPaBJICHHUs] HHAYKIIMOHHOTO TOKA.



9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBukeHne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOomHOe
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon Herotona.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasnbHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cribl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrusl Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas sHeprus ckartou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHME MMYTEN U TPACKTOPUM ABUKEHUS OJHOTO M TOTO K€ TEJIa OTHOCUTEIIBHO
pPa3HbBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SBJICHUM, MPOUCXOSAIIMX B CHCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS T€Ja OT MacChl TeJIa U ACHCTBYIOIIEH HAa HETO CHUJIBI.
HabGnronenue paBeHcTBa CUII IIPU B3aUMOJICHCTBUH TET.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.



Ilepenaya umIryabca Mpy B3auMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

Hab6nrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHre MEXaHHUECKON SHEPTUU MTPU CBOOOTHOM IMaICHUH.

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

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue Tpakra JIsl pa3roHa U JaJlbHENUIIEr0 PABHOMEPHOTO JIBHXKCHUS
HIaPUKA WIIN TEIEKKH.

Onpenenenue cpeHeld CKOPOCTH CKOJBXKEHUSI OpyCKa WU JBMXKCHUS IIapUKa 110
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

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

HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUS OT CUJIbl HOPMAaJIbHOTO
JIaBJICHHSL.

Omnpenenenue kodhuIeHTa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU TPYKUHBI.

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

Omnpenenenne paboThl CUIIBI YOPYTOCTH NMPHU MOAbEME I'py3a C HCIOIb30BAaHUEM
HEMOJBUKHOTO U OJBUXKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/I,
4acToTa, aMIUINTYy1a. MareMaTuyeckuil U NPy KUHHBIM MasTHUKU. [IpeBparienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacInpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. UH(ppa3Byk u
YIBbTPa3BYK.



Hemoncmpauyuu.

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

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHue 4acToThl U MEepUoia KojieOaHU NPy KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Meproa KoaeOaHuil MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

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

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpUOAa KOJEOaHUU MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHus: CBOOOHOTO MaJeHHUS.

Paszgeua 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATrHUTHBIX BOJIH.
BoistHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3yyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIbI0 MOOUIIBHOTO Tele(oHa.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosmHeHOE
pactipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKEHUSI B
ONTHUYECKUX CBETOBOJIAX.



Jluaza. Xom mydeir B JmH3e. Onruueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrnueckas cucrema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpsamonuHerHOE pacCIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLICH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpunuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6en0ro cBeTa NpU CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSL CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHune XxapaKTepucTUK N300paKeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIUIa IPEJIOMIICHHS CBETOBOIO JIyda OT yIJia MaJIeHUs
Ha FPAHULE «BO3TYX—CTEKIIO.

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (POKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIBI COOMpPAIOILEH JTHUH3bI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITHI 110 BOCHPUATHIO L[BETA MIPEIMETOB MPU UX HAOIIOJACHUU Yepe3 LIBETOBbIC
GbUIBTPHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue v noryiomenne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHrHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHUs 3apsAA0BOIO M MAacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3neprun CosHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YEeHUS U TIOTJIONICHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTtp Bogopoza.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CrionHbIX U IMHEWYAThIX CIEKTPOB U3TyUCHHUS.

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

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONIUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOTO  COACPXKaHUS UM OMNbITa  JIEATECIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYECHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUM TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBICHITH (PU3UUYECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarImuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE [IOJYyYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBICHATH
¢dbuznyecKkue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MIOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
YuUCJIe 1JI1 MPOBEPKU TUIOTE3 U MOTYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIrMM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



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

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

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAHME LEHHOCTH (PU3MUECKON HAYKW 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:
— OCO3HaHHWE IIeHHOCTH Oe3omacHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 Mpodeccui, CBSI3aHHBIX C (DU3UKOI;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpY>Karoliel cpelbl, IJIaHUPOBAHMS TIOCTYIIKOB M OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPYKAIOLIEH CPEeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) amanTauMM K M3MEHSIIOIUMCS YCJOBHUSIM COIHAJIBLHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYECKO HAMPaBIEHHOCTH, OTKPHITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHUYECKYIO
JIESITCIbHOCTD;

— 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;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OIICHKa CBOMX JCHCTBUM C YYETOM BIMSHMS Ha OKPYXKAIOUIYIO Cpeay,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornyeckue JeiicTBHUA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHbIH TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS s
0000IIIeHNS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYUST B paccMaTpuBaeMbIxX (akrtax,
JAHHBIX ¥ HAOIFOJECHUSX, OTHOCSIIUXCS K (PU3UICCKUM SIBJICHUSM;



BBISIBIIATH PUINHHO--CJICJACTBEHHBIC CBSI3U MPU U3YUCHUU (HU3UIECKUX SBICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYUH;
CaMOCTOATENILHO BBIOMpaTh CHOCOO pelieHus: y4dyeOHoW (Qu3nyeckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
bu3MYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SBJICHUS;
OLICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OPMAILIMIO, MOIYYEHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOATENEHO (OPMYIHPOBATH OOOOIIEHUST W BBIBOJABI IO pe3yibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanmueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIIPOCHI MIPU TIOUCKE U OTOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW YydeOHOM (usmyeckoi
3a]a4H;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,
CaMOCTOATEILHO BHIOUPATh ONTUMATBHYIO (DOpMy TipeacTaBieHus: UHGOpMaAIUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMU, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepHalia, pe3yJbTaToOB JIA0OpATOPHBIX padOT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAIlCJICHHbIE Ha pEIICHUE 3aJaud M TMOJAep)KaHHue OJaroKenaTeIbHOCTH
OOIICHMS,
COTOCTAaBIISATh CBOM CYXJICHUSI C CYXKACHUSMHU JIPYTUX YYACTHUKOB JIMAJIOra,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITUH;
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTaBIATh PE3YJbTAThl BHITIOJHEHHOTO (U3WYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMAaTh ¥ WCIOJb30BaTh MPEUMYINECTBA KOMAHIAHOW W WHAWBUAYATbHOMN
paboThI IPU PEIICHUH KOHKPETHOM (PU3NUIECKON TTPOOIEMBI;



OPUHUMATH 1I€TU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTIDKEHUIO:  pacHpefensiTh pojiu, o0O0CyXIaTb MpOLEecChl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUeCTBEHHOT'O pe3yJbTara Mo CBOEMY
HAMpaBJICHUIO U KOOPJIMHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHus GU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAaX MPUHATHUS pelieHni (MHAUBUAYaAJIbHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );
CaMOCTOATENBHO COCTABIISTh AITOPUTM pELIECHUsT (PU3NYECKOHN 3a/auu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIaracMble BapUaHThl PELICHU;
Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJIEKT:
JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMu U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(bu3MYEeCcKOro HcCIeOBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;
OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
NpU3HAaBaTh CBOE MPAaBO HA OWIMOKY MNpHU peumieHuu (U3MYECKUX 3aJad WIA B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIy 00yuenus B 7 KJjiacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHE M XHMHYECKHE SIBIICHUS, HAOJIIOJCHUE,
DKCIIEPUMEHT, MOJICIb, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIWYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIecTBa (TBEPAOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJHMHEHHOE),



TPAeKTOPHsI, paBHOAEUCTBYIOIIAsl cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuuath sBiIeHUS (aud@dy3usa, TEIIOBOE [BIKEHHUE YAaCTUI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE JBHM)KCHUE, UHEPLIUS, B3aUMOJCICTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAILCHUs, MeEpenada
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAIMU M Ta3aMHu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJl, MPEBpPAlICHUs MEXaHWYECKOM SHEpruv) MO ONUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpPYXaloleM
MHUpE, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI JIBHXKECHHS C
Pa3JIMYHBIMHA CKOPOCTSIMU B JKMBOM M HEKUBOU NIPUPOJIE, NEUCTBUE CUJIBI TPEHUS B
OpUPOJIE U TEXHHUKE, BIMSHHE aTMOCHEPHOIrO JaBJICHUS Ha >KUBOM OpraHU3M,
IUIABaHUE PHIO, pPbIYard B TEJ€ YEJIOBEKAa, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIC CBOMCTBA (NMpU3HAKU) (HU3UUECKUX
SIBIICHUI;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PUIUUECKUE SIBJICHUS, HCIHOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIIPYTOCTH, CHJa TSDKECTH, BEC Tela, cCuia
TpeHus, JaBieHue (TBEPAOro Tella, KUIAKOCTH, rasa), BbITAIKMBAIOIIAs CuUJa,
MexaHu4eckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUUIHEHT
MOJIE3HOTO JIEUCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHUMAIbHAsL SHEPTUS ), IPU
OMMCAHUK TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTIOJIb3YEMBIX BEIIMYUH,
uX O0OO3HAUCHUS U EIUHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UUYECKYIO BEIMYHMHY C IPYTUMU BEITUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHS U MPOILECCHI, MCIOJB3YS
mpaBuia CIOXKEHHsS Ccuil (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3axon Ilackams,
3aKOH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0JI0OKa), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOM DSHEpPruH, NpH 3TOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATH (U3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBAa TeN, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyalluid MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrHYeCKUX 1IaroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SIBJICHUM, (PU3MUECKUX 3aKOHA
WJIN 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7ayd B 1—2 AeicTBHs, MCIONB3Yyd 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud



3alMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUETHI, HAXOUTh CIPABOYHBIEC JAHHBIEC, HEOOXOAUMBIE JIs1 pELICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PU3NYECKUX
METOJIOB, B ONMCAHMM HCCIICIOBAaHUS BBIIEIATH IPOBEPSIEMOE IPEAINOIOKEHNE
(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten: (OpMynIMpOBaTh NPOBEPSiEMbIe MPEANONIOKEHUS, COOUpPATH
YCTaHOBKY H3 MPENJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBATh XOJ ONbITa U
(GbOopMyIMpPOBATH BHIBOIBI,

BBIIIOJIHATH MPSAMbBIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TEMIEepaTrypbl C UCHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MpHOOPOB,
3aIlKChIBaTh OKa3aHUs MPUOOPOB C yUETOM 3aJaHHOM aOCOIOTHOM MOrPEUTHOCTH
U3MEPEHUN;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JBIKYILIETOCS. TeNa OT BPEMEHM JIBMXKECHHSI TEJla, CHUJIBI TPEHUS CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tejla W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT IIyOMHBI, HAa KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUs TEJ, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH  (DU3MYECKUX BEIWYMH B  BHJIE
OpeUIOKEHHBIX Ta0NMMLl UM rpauKoB, JAenIaThb BBIBOJABI 10 pe3yjbTaTam
UCCJIEI0BAHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrO Tela, CUjla TPEHHUS CKOJIbKEHUS, ABJICHHE BO3IyXa,
BBITAIKMBAIONIASl CHUJIA, JIEWCTBYIOIIAsg Ha TNOTPY>KEHHOE B JKUIKOCTH TEO,
KOdQ(PUIIMEHT  MOJE3HOr0  JCHCTBUS ~ NPOCTBIX  MEXaHU3MOB),  CIEIys
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIATH 3HAYEHUE UCKOMOM BEIMYUHBI;
cOONI0JaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloONIMecss COCyIbl, OapoMeTp, pblyar,
MOJIBY)KHBINA U HEMOJABWXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepu30BaTh MPUHIUIBI ACHCTBHUS H3YYCHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIUIHUKH, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOW HACOC,
apeoMETp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUN U HEOOXOANMBbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMI0O O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
Oe3o0macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;
OCYILECTBISATh OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUW M MyTEM
CPaBHEHHUS Pa3jIMYHbIX MCTOYHUKOB BBIACIATH MH(OPMAlMIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUSA TEKCTa, NPeoOpa3zoBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOILLIEHHUS HAa OCHOBE
2—3 UCTOYHHUKOB MH(pOpPMAIH (GU3NUECKOTO COJIEPKaHMUs, B TOM YHCIIE MyOIMIHO
Jenatb KpaTKMe COOOIIEHHMST O pPe3ysbTarax MPOEKTOB MM  y4eOHBIX
UCCJIEOBAHUM, IIPU 3TOM TIPaMOTHO HCIIOIb30BAaTh HW3YYEHHBIM ITOHATUWHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBIIOJHEHUM Y4YEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMu, CIEAUTH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBHIBAsI MHEHUE OKPYKAOLIUX.

K koHIy 00yueHus B 8 ki1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:
MCITIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE M aMOp(HbIE
T€Ja, HACBHIIICHHBIA W HEHACBIIIEHHBIN Map, BIAXHOCTh BO3yXa, TEMIIEparypa,
BHYTPEHHSISI SHEPT U, TEIJIOBOM JABUTATENb, SJIEMEHTAPHbBIN JEKTPUUECKUH 3aps/l,
AIEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUYECKUI
TOK, MAarHUTHOE T10JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEepeaayda, TEMIOBOe
paBHOBECHE, CMayuMBaHHUE, KalWUISIPHBIE SIBICHUS, HCHapEeHHE, KOHJIEHCaLWs,
IUIaBJIEHUE, KpHUCTauIM3anus  (OTBEpACBAHUE), KWUIIEHHE, TeIulonepeaaya



(TemIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHUE), AIEKTPU3ALUSA Tel,
B3aMMOJICHCTBHUE 3aPAIA0B, NEUCTBUA IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O ITOJISI HA NTPOBOAHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNW B OKPYKArOIIEM
MUpE, B TOM YHUCIIe (pU3HUECKUE SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKCHHE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTAIUIBI B IpUpoze, usnydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTrMoc(epe, 3JIEKTPUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld MmoarcoB, Pojab MarHUTHOTO TIOJIS JUTSl J)KM3HU Ha
3emie, MOJSPHOE CHUSHHE, NPU OTOM IIEPEBOJANTH NPAKTHUYECKYHO 3a7ady B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh HM3YyYEHHBIE CBOWCTBA Tel M (U3NYECKUE SIBJICHUS, HCHOIb3Ys
(du3nueckue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, yAENbHAsA TEIIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUJIABJICHUS,
yaelbHas TEIJIOTa MapooOpa3oBaHUs, yJeJdbHAas TEIUIOTa CropaHusl TOILIUBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEJbHAs
BJII&XHOCTb BO31yXa, DOJIEKTPUYECKUM 3apsl, CHJIa TOKA, DIJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBIIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIICHHUE BEILECTBA,
paboTa M MOILIHOCTh 3JEKTPUYECKOTO TOKa), NpPH ONUCAHUU MPaBUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUsS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTUMHU BEJIMYWHAMH, CTPOUTH TpaUKu H3YYEHHbBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tels, (PU3UUECKUE SIBJICHUS M MPOLIECCHI, MCHOJb3Ys
OCHOBHBIE II0JIOKEHUSA MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUSI BEIECTBA,
OPUHLIMIT CYNEpIO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsnaa, 3akoH OMa Ju1s ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHEeHus
HHEPrUu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHCHIBATH €T0
MaTeMaTHYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTMYECKHX IIaroB
c onopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3UYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a7ayd B 2—3 JEMCTBHS, MCIONB3YySd 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMUYMHBI: HAa OCHOBE aHaiM3a YCIOBHUS 3aJayuu
3aIUChIBATh KPATKOE YCJOBUE, BBISBISITH HEAOCTATOK JAHHBIX MU PEMICHUS



3aJauM, BHIOMpATh 3aKOHBI U (OopMynbl, HeoOXOoAMMBbIE i €€ pelieHus,
IPOBOAUTDH PACUEThl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEITMYHHBI
C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3HUECKUX
METO/IOB, HCHOJNBb3ys ONHCAHHE UCCIENIOBAHUS, BBIICIATH MPOBEPSEMOE
IPEANOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECI0BAaHUS,
JieaTh BbIBOJIBI;

MPOBOJUTH OMNBITHl MO HAOMIOAEHUI0 (U3HYECKUX SBICHUN WU (PU3MYECKHX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HArpeBaHus NIpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPaTypbl JKUJIKOCTH M IUIOMIAAA €€ IOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOABUTATENS MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATh MPOBEPSEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 000pydoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

BBIIOJIHATh IPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAJKHOCTH
BO3/lyXa, CUJIbl TOKA, HAINPSHKEHUS C WCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C Y4ETOM
3aJJaHHOW a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3HUECKOM BEIMYHHBI OT JIPYTOM
C  HCIOJIb30BAaHUEM MPSIMBIX HW3MEPEHHHM  (3aBUCUMOCTb  CONPOTHBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYEeHHS] M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsDKEHWS Ha MPOBOIAHHUKE, HCCIECJOBAaHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUH TMPOBOJHUKOB): IUIAHUPOBATH  HUCCIIEJOBAHHE,
coOupaTh YCTaHOBKY U BBIMOJIHATh MU3MEPEHUS, CIIeIysl MPEJI0KEHHOMY IUIaHy,
(buUKCHUPOBaATh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAOIUI] U IPpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

OPOBOJAUTH  KOCBEHHbIE  M3MEpeHMs]  (QU3ndyecKux  BenuuuH  (yAesibHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMsI, COOMpPaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEeAyd MpPEMJIOKEHHOW WHCTPYKIMU, W BBIYKUCIATH 3HAUYCHUE
BEITUYNHBL;

COOIO/IaTh TpaBWJia TEXHUKH OE€30MacCHOCTH TMpu padore C JabopaTOpHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOIM HA UX ONMUCaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUHMK IIEKTPUUECKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeNbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUECKHUE MPEAOXPAHUTEINH, IIEKTPOMATHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKAa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (U3WYECKUX SIBICHUN U
HE0O0XO0auMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTETbHBIE MPUOOPHI TI0
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI J3JEKTPUUYECKUX LEMEH C IOCIEeN0BATENbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAUEHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
OPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0€30MacHOCTH TMPHU OOpaIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK MHGOpMaIMu (pu3nueckoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUN M MYTEM CPaBHEHUS JOMOJHUTEIbHBIX UCTOUHHKOB
BBIJICTISATh MH(OPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU MM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMOJHEHUU YUYEOHBIX 3aJlaHU  HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHUs, 00001ast
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJAEpIKAHUS, B TOM
yucie nyOJuYHO MPENCTaBIATh Pe3yJbTaThl MPOSKTHOM WM UCCIEI0BATEIbCKON
JNESITEIbHOCTH, TMPU 3TOM TPAMOTHO HCIMOJIb30BaTh HM3YUYEHHBIM TOHSITUWHBIN
anmnapar Kypca (U3MKH, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;
IPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensiaTh OO0sS3aHHOCTH B TPYINE B COOTBETCTBUU C TOCTaBICHHBIMU
3aJlayaMu, CJIEIUTh 3a BBIMIOJHEHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTh TPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICMCTBHE, MPOSBISASL TOTOBHOCTh  pa3peliarh
KOH(DIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIONBb30BaTh MOHATHA: CUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHTENFHOCTh ~ MEXaHHYEeCKOro  JABWXKEHudA, aedopmamus  (ympyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(PPa3ByK H
yIIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJMU30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPBI HCITYCKaHUS M TOTJIOMICHUS, albda-,
0eTa- U raMMa-u3Iy4YeHUsl, U30TOMbI, SJEPHASI DHEPTETUKA;

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBHXKEHHE,
PAaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JBWKEHHUE, CBOOOAHOE TMajJCHHE Tel,
pPaBHOMEpPHOE MABI)KEHHE IO OKPY)XKHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaloIIMe U BBIHYK/IEHHbIC KOJIEOaHuUs),
pE30HaHC, BOJHOBOE  JBWXKECHHE, OTPaKEHUE  3BYKa, MPSAMOJIMHEHHOE
pacnpocTpaHEHUE, OTPaKEHUWE U IMPEIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CHEKTPATbHBIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs pPaJNOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYATOTO CIEKTpa M3JIyYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJE: MPHIWBBHI M OTJIHBHI,
nemxkeHne 1iaHeT CONHEYHOHW CHCTEMBl, PEAaKTHBHOE JBM)KCHHE JKHUBBIX
OpPraHMU3MOB, BOCIIPUSITUE 3BYKOB JKMUBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe
JeHCTBUE BUAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHIH,
€CTECTBCHHBI pPagMOaKTHBHBIA (OH, KOCMHYECKHE Jy4Yd, pPaIlOaKTHUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel M (U3MUECKHE SBICHUS, HCIOIB3YS
dusznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBW)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTh,
CHJla TpEHUs, CUjla YNPYrocTH, CUJla TSKECTH, YCKOPEHHE CBOOOJHOIO IMajeHUs,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, ME€XaHHueckas padoTa M MOLIHOCTb,
NOTCHIIMATbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMATIbHAST JHEPTUsl C)KATOM MPYKWHBI, KUHETUYECKAash JHEPIHs, MOJHAs
MEXaHUYECKasi YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTeb IMPEIOMIICHUS CpEAbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HaxXOIUTh (opmyIbl,



CBSI3BIBAIONIUE TAHHYIO0 (DU3UYECKYIO BEJIMYMHY C IPYTMMH BEIMYUHAMHU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MYCCKHUE SIBICHHUS M IPOIECCHI, MCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HploTOHa,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS U TIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOI0 W MACCOBOTO YHCEN TIPH SACPHBIX PEAKIHAX, TIPH dTOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh MPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
WCITOJIB3YsI 3aKOHBI U (DOPMYJTBI, CBS3BIBAIOIINE (DU3MUCCKIE BETUIHHBI: HA OCHOBE
aHaNWM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIEC JIJIs
pelieHusi, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HAYCHUS (PU3NICCKON BEITUIHHEL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIM (BU3HIECKHUX
METOJ/IOB, HCIOJNB3Yysl OINHCAHHE UCCIEIOBAaHUS, BBIICISATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIIEHUBATh MPABWIBHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOAEHUI0 (U3MYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXPAHECHHS DHEPTHH,
3aBUCUMOCTh TEepuojia KoJeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl Ipy3a u
KECTKOCTU TPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJIbIX KOJICOaHUH,
MPSMOJIMHEHHOE PacCIpOCTpaHEHHWE CBETa, Pa3jio’KeHHE OENIOro CBETa B CIEKTD,
U3YUCHUE CBOWCTB HM300pa)K€HUS B TUIOCKOM 3€pKajie U CBOMCTB H300paKEHUS
npeaMera B coOuparomieid JiMH3e, HaOMI0ICHUE CIUIOIIHBIX U JIMHEHYaThIX
CIEKTPOB M3JIYUYCHHs): CAMOCTOATEIHLHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHNsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONPEACIIsisl CpeaHee
3HAUCHUE U3MEPSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHS (M3MEPHUTEIBHOTO TPUO0Pa);
MPOBOJUTh  HWCCJCNOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTh IyTH OT BPEMEHH IIPH



PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadaJbHOM CKOPOCTH, NEepHoAa KoJeOaHui
MaTE€MaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yrja MNaJeHWs M yria NpeIOMIEHUS OT Yyria MNaJeHHs): IUJIAHUPOBATh
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUUH (CPEIHsA CKOPOCTh U
YCKOPEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHUE CBOOOJHOIO
NajcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MEeXaHW4yeckas paboTa W  MOIIHOCTh, YacToTa MW Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPYKUHHOIO MAasTHUKOB, ONTHYECKas CHJIa coOMparomein
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYsI IPEII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

coO0aTh MpaBWJa TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyaTh OCHOBHbBIE MPU3HAKU MU3YyUYEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCUHBI MCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IUIaHETapHasi MOJENb ATOMa, HYKJIOHHAsI MOJIETb aTOMHOTIO S]1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHuA (B TOM 4YHUCIE: CHUAOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPAKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doroanmapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), ucmoib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX TMPOLECCOB IMPH
pElIeHUH YYEOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHUE CXEMBbl Il MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MHPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILIECTBIATh MOMCK HH(pOpManmu ¢uzndeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYIIUPYS MOUCKOBBIM 3allpoc, HAXOIUTh MyTH OINpPEACICHUS
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIONB30BaTh TMPU BBHIMOJHEHUHM YYEOHBIX 33JaHUNA  HAYYHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepuer, BnaxeTe npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
NPEACTABIATh PE3YNbTAThl MPOEKTHOW WM HMCCIEN0BATEIbCKON JESTEIbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh U3YYEHHbBI NOHATUWHBIN anmapaTr U3y4acMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero OGHTPOJII)HLIC p 6aKanec1me odpa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Dusnka - HayKa 0 NPUPOJC 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2
1.2 DH3MUCCKUE BEUHHEL 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 0 https://m.edsoo.ru/7f416194
Hroro no pasueny 6
Pa3znea 2. [lepBoHavaibHbIE CBeJIE€HUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
21 CTpoeHue peilecTsa . 0 ! https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnmnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBa 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o pazueny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
31 MeXaHIeckoe IBIDKCHHE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macea, n10THOCTS 4 0 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
14 1 2
3.3 Cra. Buer cun https://m.eds00.ru/7f416194
Hroro no pazneny 21



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

Pa3nen 4. /laBieHue TBEPAbBIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuaKocTu > 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe nasneHue 0 . https://m.edso00.ru/7f416194
44 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmorexa [IOK
51 Pabora i momocTS 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanm3mb! > . https://m.edso00.ru/7f416194
bubmuorexa [JOK
53 Mexanuteckas sHeprus 4 0 https://m.eds00.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

KoanuectBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIeHUS
. bu6mmoreka [IOK
11 CTpoenne i CBOHCTBA BeIeCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terople nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUS
21 DINeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' MX B3aUMOJICUCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIH IEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MaruuTHbie sBaeHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KVIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 10 0 1 bubmuorexa [JOK
' OIHMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
2 1
12 Bsaumonetictaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1
13 3aKoubt coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA M BOJHBI
bubmuorexa [JOK
7
2.1 Mexanmieckne koseoanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
: . 8 1
2.2 Mexanmieckne BOMHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nes 3. DjeKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE 1 6 0 2 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Paznen 4. CBeToBbIE ABJIEHUS
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI paclPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6eoro cBeTa B CIEKTP 3 0 2 bubmiorexa HOK

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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue 1 TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOI'O s/1pa 6 1 Eggfﬁ;f:g)gﬁﬁ f412426
53 | Sacpusic peakun 7 D g imedsooruritadss
Hroro mo paszerny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IMIT MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
Kypca pusmuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Konrpoabsusie, IIpakTuueckue
n/m P Bcero 5 P I:j o0pa3oBaTte/ibHbIE
a0oThI a0oThI
paoo paoo pecypcbl

1 ®dusuka — HayKa o npupoje. ABieHus
IPUPOJIBI
Ou3nyecKue sIBICHUS
Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl"

5 Meroasl HaydHOrO 1o3HaHus. Onucanue bu6nmorexa LIOK
(U3HYECKUX SIBJICHUH C IIOMOIIBI0 MOJIETICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

5 JTAIBbHOCTH MOJETA IapUKa, MYIEHHOTO 1
TOPU30HTANILHO, TEM Oo0JIbllIe, UeM Oosblle
BBICOTA ITycKa"

7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE bu6nmorexa LIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 JIB>KeHUE YacTHI] BEIIECTBA , 1

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoanue «OTMbITHI 11O 1
HAOIIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

bubnmnoreka [JOK
11 O6o06menue mo pazaeny «lleppoHavanbHbIC _ 1
https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIECTBAY
12 Mexanunueckoe nBuxxeHue. PaBHomepHoe u bu6muoreka [JOK



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

HEpPaBHOMEPHOE JIBUIKEHUE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAHUITEI CKOPOCTH BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 PacueT nyT 1 BpeMeHH JIBHIKCHHS BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ]ﬁg&?;r?]?:é(szggﬁmouo
16 [LnorHOCTH BemecTBa. Pacuer maccel u bubmuorexa [JOK
o0bema Tesa 1o ero MIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.1. pabora «Ornpenenenue
IUIOTHOCTHU TBEPJIOTO TETIa
18 Pemenue 3agau mo teme "I1oTHOCTH bubnuoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuita ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsoKeHHs (edopmariim)
MPYKUHBI OT MPHIIOKEHHOMN CHUITBD)
21 [[SIBnenue TsroTenus. Cuia TSKECTH
| ey ke e e Busorea 101
A https://m.edsoo.ru/ff0a1778
23 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnnorexa [JOK
Pu3nuecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuit. JluHamomeTp E&?ﬁr?}?:é{siggllffmal&c
25 Bec Tena. HeBecomocTh E&?ﬁ;ﬁ;&gﬁlﬁfoﬂ?m
2 CJ‘IO)IieHI/Ie JIBXX CHI, Hal'ipaBJ'IeHHBIX o BI/I6J'.II/IOTeKa 1HOK
OJIHOU ITpsIMOM. PaBHOECHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme "PaBHonelicTByromas

"

CHIJI



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

8 Cwiia TpeHust u e€ Bubl. TpeHue B IpUpPOe U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «M3yueHue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnmnoreka HOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3aau Ha onpezaeneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3anay no Temam: «Bec Tenay,

31 «['padmueckoe n3odpaxenue cuiny, «Cuib, BH6J_IHOTeKa HOK
«PaBHOJCHCTBYIOI@s CHIT https://m.edsoo.ru/ff0alde0
KonTponbhas pabota no remam:

30 «Mexannueckoe aBxKeHue», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n300pakeHune crn, «CHIb»

33 Jasnenue. CriocoObl yMEHbIIECHUS U Bbu6moteka [JOK
YBEJIMUCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHMS ra3a bubnnorexa [JOK
0T 00béMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMHU TEIAMH, bubnmorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTH U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3anau 1o reme «JlapieHue B bubmmoteka IIOK
JKUJKOCTH U Taze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK

38 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970

39 ['unpaBiyaeckuii mpecc BH6J_1HOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBO )KHUIKOCTHBIN HACOC

41 ATmocdepa 3eMiIH U IpUYUHBL €€ bu6muoreka [IOK

CYIIECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a
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bubnunorexa LIOK

42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
N3mepenue armocdeproro gaBieHus. OnbIT bubnmnoreka HOK
43 -
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTr0 JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
bapometp-anepouna. ATMocdepHoe naBIeHUE bubmmotexa LIOK
45 -
Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3amad mo reme " AtMochepHoe
naBieHue"
47 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnnoreka [JOK
B HUX T€JIO. ApXUMeJIOBa CHJIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «OrnpeneneHue
48 BLITaJI'I)KI/IBI;I-OH_[epﬁ CHJIBI z[eff)CTIlls FOLIIEHA Ha Bubmmorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKEHHOE B JKUJKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tejla B bubnunoreka LIOK
BOJI€ OT 00bEMa MOTPYKEHHOW B KUAKOCTh https://m.edsoo.ru/ff0a3514
YACTH TeJIa»
bubmmoteka IIOK
S0 lnapatue en https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOJKU U
omnpeneneHue e€ rpy30noIb-EMHOCTH"
Pemenue 3amnay no temam: «IlnaBanue cynos.
52 Bo3 OHJ'IaIliaHI/Ie» «J/laBreHue TBe LIiHTen Bubmorexa LIOK
FLYyXOTLT ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 Kontponbnas pabora mo teme «JlaBnenue
TBEPBIX TN, KUAKOCTEH U ra30B»
bu6nunorexa LIOK
>4 Mexammecias pabora https://m.edsoo.ru/ff0a3f82
55 Momuocts. EquHuner MOIMHOCTH but6mmoreka [IOK
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VYpoxk-uccinenoanue "Pacyét MOITHOCTH,

56 . "« 1
pa3BUBaeMoOi IpH MoaAbEME 10 JecTHULE"
57 IIpoctsie MexaHnu3mel. Peryar. PaBHoBecue
CHUJI Ha pblyare
Pervaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopaTopHas aéOTa «}I’/ICCJ'II;Z[I())BaHI/IC 0.5 Bubmmorexa HOK
PATOPHasi p ' https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS PhIYara
59 Pemenue 3a1a4 1o teme «Y clIOBUA bubnuorexa [{OK
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesznoro neicTBus
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«M3mepenne KIIJl HAKJIOHHOM IIJIOCKOCTHU
61 Pentenne 3amau mo reme "Padora, MOIIIHOCTD, bubnunoreka LIOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MOTEHIAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHHs] MEXaHNYEeCKON YHEPTHH bubmmorexa LIOK
P p https://m.edsoo0.ru/ff0a4360
YPOK-IKCIIEpUMEHT 110 TEME
"JKCIEpUMEHTAIIBHOE OIIPEIEIICHHE
64 W3MEHEHUST KUHETUYECKON U MOTEHIINAILHOMN 1
SHEPTUU MPY CKATHIBAHUU TeJa M0 HAKIOHHOU
MJIOCKOCTH"
65 KonTponbnas pabota nmo teme «Pabota u
MOIIIHOCTb. DHEPTHUS»
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuoreka [IOK
66 n n .
MexaHndeckoe IBIKEHHE https://m.edsoo.ru/ff0adee6
67 PesepBHelit ypok. Pabora ¢ TekcTamu 1o Teme bubnuoreka [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme

"Pabora. MomHocTh. JHeprus"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KosnuyecTBo yacoB DJIEeKTPOHHbBIE
Ne uudgponbie
Tema ypoka
/o yp Beero KOﬁHTpOHbeIe HpﬁaKaneCKne 06paz0OBATENBHbIE
padoThI padoThI pecypesI
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TeOpUHr U UX OgbITﬁbIe bubmorexa LIOK
p https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
3 . .
COCTOSIHU BEUIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIECTBA Ha
OCHOBE TOJIOKEHUN MOJIEKYISPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena bubmiorexa HOK
p P https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. bubnmnoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue bubmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHUIL
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs bubnnoreka [JOK
BHYTPEHHEHN SHEPIUH https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun bubmorexa LIOK
g ped https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe
11 I/I(E)HOJ'II)SOE;HFI)/IG fennoml,)lx CBOICTB BEIIECTB U 1 brbmorexa LIOK
\ https://m.edso0.ru/ff0a65c0
MaTepHaJIOB B LIENAX HEProcoepekeHus
12 KomnuectBo TemnoTel. Y nenpHast bu6nmoreka [JOK
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TEILNIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeH#e TeruioBoro 6ananca. TemmooOmMeH bubnunoreka [HOK
Y TEIIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "Hccrnenoanne
14 ;IBnelfnﬂ TIC)HHOCI))6MeHa npu CMIC[IHI/IBaHI/II/I buGmuorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeld BOJIBI
Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla U BbIICISIEMOTr0 UM MPU
OXJIKICHUU
Jlaboparopuas pabota "Onpenenenue bubnuorexa [JOK
16 > " .
YAEIbHOM TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y AeiabHas TeIioTa bu6mmoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTMYECKHUX lign VY enpHas TeminoTa bubmnorexa LIOK
p thde https://m.edsoo.ru/ff0a71d2
TUJTaBJICHUS
Jlaboparopnas pabota "OnpeneneHue bubnuorexa [JOK
19 -~ " .
YAEIbHOM TEIUIOTHI TUIaBIEHUS JIbJIA https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3zoBaHUs U KOHJEHCAIIUH. bubnnoreka [JOK
21 .
3aBUCUMOCTB TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBJICHUS
Bnaxxnocts Bozyxa. JlabopaTopHast pabota
22 "Onpenenenune gﬁocnmnb};oﬁinamfmﬂn bubmmorexa LIOK
pedl N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenuie 3ana4 Ha onpeseneHne BIaKHOCTH
BO3/IyXa
[TpuHTIKTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBast TypOuHa. J[Burarens BHyTpEeHHETO

CTOpaHMsI
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o5 KII/ TermoBoro nBurarens. Tennosbie bubnnoreka [HOK
JIBUTATEJIM U 3aIATA OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHsI U MIPEBPALCHHS SHEPTUHU B
TEIUIOBBIX IpoIleccax
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe

27 "Tézll'IJIOBBIe ﬁBHeHP;[Hp I/I3MeHeI;me arperaTHbix bubmnorexa LIOK

. - P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BelllecTBa
KonTponbnas pabota o Teme "TermoBsie
28 }IBJ'IeIfI/I}I I/I3M£H6HI/IC arperaTtHbIX COCTOSTHUI bubmorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanus Ten. [[Ba posia aIeKTpUIecKux
3apsI0B

30 Ypok-uccienoBanue "IIEKTpU3AIMS TEI
WHJYKUIWEW U IIPU CONIPUKOCHOBEHUH"

31 B3aumoeiicTBre 3apssKeHHBIX TEl. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnojie. HampsskeHHOCTD

32 DIIEKT queCKoro o, IT I/I;)HIII/IH Bubumorexa [IOK

P P . https://m.edsoo.ru/ff0a8ala
CYNEPIIO3UIINH SJIEKTPUUECKHUX MOJIeH
33 Hocutenu snektpuyueckux 3apsjios.
DOneMeHTapHbIi 3apsa. CTpoeHue aToma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnoreka [JOK
COXpaHEHUs DIEKTPUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3ana4 Ha IpMMEHEHUE CBOMCTB bubnnoreka [JOK
AJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHS €T0

36 c echOBaHI/ISI I/ICT(})/'—IHI/IKI/I IIEKTPUIECKOTO bubmorexa LIOK

ym ) p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenosanue "Jleiicteue

QJICKTPHUYICCKOI'O I10JIA Ha ITPOBOJAHUKH U
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JIURJIEKTpUKN"

39 DNEeKTPUUYECKUM TOK B METAJLJIaX, KUJIKOCTAX bubnunoreka [HOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas Uenb U €€ COCTaBHbIC YaCTH
Cuna toxka. JlabopaTopHas pabora bubnunoreka [HOK
41 " " 05
M3Mepenne u peryampoBaHue CHIIbl TOKa https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. Boibtmerp.
42 JIa6o Ia)tTo Has a60FT)a "Usmepenue u P 0.5 buGmuorexa LIOK
PATOPHaA p P ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAPSKCHUS
ConpoTHuBieHHE TPOBOAHUKA. Y IEJIbHOE bubnuoreka [IOK
43 .
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
ANEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA bubnuorexa [JOK
44 1
OT €r0 JUIMHBI, TUIOLIA/IN MTOMIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus U matepuaia
3aBUCHMOCTD CHJIbI TOKA OT HAIPSHKCHHUS. bubnuorexa [JOK
45 .
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas pabota "HccrnenoBanue
16 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes3 1 bubnnoreka [JOK
pEe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEJIMHEHHS IPOBOJHUKOB
Jlaboparopnast pabota "IIpoBepka mpaBuia
48 CJIO’KEHUS HANPSLDKEHUU TTPU 1 bubnuotexa [JOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
49 JUISt cinm I;OKaIr)I U Ta aJIJP;eJlLEIOM ’ 1 bubmorexa LIOK
P p " https://m.edsoo.ru/ff0aadle
COCJIMHEHHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha npuMeHeHMe 3akoHa OMa bubnnorexka [JOK

AJIA PA3JIMYHOIr0 COCAMHEHUA ITIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnnoreka [HOK
3akoH J[xxoyins-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaboparopHas padota "Omnpenenenne paboThl 1 bubnmoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuYecKue Henu U MOTpeOuTenu
53 AJIEKTPHUECKON YHEpTruu B ObITy. KopoTkoe ESSSFZI;T:ci%CL)IrOu/IISanbGGO
3aMbIKaHUE T '
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
54 "DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tena U bubnnoreka [JOK
ux B3auMoaercTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
55 "DyeKTpuUecKue 3apsabl. 3apsLKEHHbBIE Tela U bubnnoreka [JOK
ux B3auMoaercTBusa. I1oCcTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK"
56 ITocTossHHBIC MAarHUTHI, UX B3aMMOJCHCTBHC
57 Ypok-uccnenosanue "M3ydenne nonei 1 bubnnorexa [HOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE Tojie. MarHuTHOE T10JIe 3eMITH U bubmuorexa [JOK
€ro 3HaueHue I >KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHoOE 1moje
petred bu6mmorexa [IOK
59 3IEKTPUUYECKOTO ToKa MaruuTHoe nose https://m.edsoo.ru/ff0acld?
KATYIIKH C TOKOM T '
[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE.
60 Hap60paT0pHaﬂ pa6(FTa "N3ydyeHne neicTBus 0.5 bubmiorexa HOK
' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM" :
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnons3oBanue >neKkTpoaBUraTenieii B
KTPOA bubnmoreka [JOK
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE. https://m.edsoo.ru/ff0ac86e
JlaGoparopHas padota "KoHcTpynpoBaHue u — '
u3ydeHue paboThl AJIeKTpoiBUraTens"
62 OmnbiTel Dapanes. 3aKOH AIEKTPOMArHUTHOM
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naaykuuu. [Ipasumno Jlenna

Onekrporerepatop. CriocoOb! MOTydeHUS

63 ANEKTPUYECKON SHEPTruu. DIEKTPOCTAHIIUN Ha 1
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU

64 [ToaroroBka Kk KOHTPOJLHOM paboTe MO TeEMe 1
"DJIeKTpUYECKUE U MATHUTHBIC SIBJICHUS"

65 KontposbHas paboTa mo teme 1 bubnnoreka [HOK
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnuoreka [IOK

66 n n 1 .

TenuoBble sIBICHUS https://m.edsoo.ru/ff0acc5e
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnuoreka [IOK

67 " - . " 1 :

[TocTOAHHBIN NEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"MarHuTHbI€ sIBJIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 145
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9 KVIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
Ne undgpoBbie
T
u/n eMa ypoka Beero KOﬁHTpOJIbeIe H[%aKTuqecmde 0Gpa3oBaTETbHbIC
padoTsI padoThI pecypesI
1 Mexannueckoe aBuxkeHnue. MarepuanbHast 1
TOUYKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBUJKECHHE. Y CKOpEHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHs. I'paduk 1
CKOPOCTH
JlaGopaTtopHast pabora "Onpeznenenue
7 CKO peHI/ISII) TeJ‘If pH aBHopcio EHHOM 1 1 bubmorexa LIOK
YEKOP PH PABHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKJIIOHHOM TIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHWE TTO OKPYKHOCTH.
9 ITepuon 5 IJaCTHOTa 00 ameHI/IﬂpJ}gI(HeﬁHaﬁ u 1 bubmorexa LOK
p p ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 lenTpOocTpeMUTENBHOE YCKOPEHUE 1
. bubmuorexa [JOK
1
11 IIepsbiit 3axk0oH Hprotona. BekTop cuisl https://m.eds00.ru/ff0ae612
12 Bropoii 3akon Herorona. PasHoxelicTByromas 1 bubnnoreka [JOK

cHJia

https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
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bubmuorexa [JOK

13 Tperuii 3akoH Herorona. Cynepro3unus cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3aga4 Ha TPpUMEHEHUE 3aKOHOB bubnnoreka [HOK
Herotona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
JlaboparopHas padota «Onpenenenue bubnmoreka [JOK
17 .
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUs» Eubmorexa IIOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
K03 pHIIMEeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pewenue 3anau no reme "3akonbl HeroToHA. bubnuorexa [JOK
Cuna ynpyroctu. Cuna tperust" https://m.edsoo.ru/ff0afb8e
29 Cuuia TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cucrema). ['amaktuxu"
24 Pemenue 3agau no teme "Cuina TSHKECTH U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckas ckopocTs. HeBecoMocTb bubnuoreka [IOK
U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKHU.
AbcomoTHO TBEpOE Teno. PaBHOBecHe bubnnorexka [JOK
26 R NS .
TBEPJOTO TeJIA C 3aKPETUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpalleHus
27 MowmeHnT cuisl. LleHTp TsKeCTH
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Pemenne 3aga4q mo reme "MOMEHT CHJIBL.

bu6mmoreka [IOK

28 Ientp Tsxectn" https://m.edsoo.ru/ff0b02b4
29| "Mexammeeroe tmmene. Bamioseicrmne BuGmorexa LIOK
rer” https://m.edsoo.ru/ff0b0408
30 KonTtponpHas padora no Teme "Mexanudeckoe bubnuoreka [IOK
nemxenue. Bzaumonencraue tea" https://m.edsoo.ru/ffOb06ec
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpZHeHI/I}I I/IMnynLZa. Ynupyroe u Heynpyroe EH@_IHOTeKa LOK
B3AMMOICHCTBHE ttps://m.edsoo.ru/ff0b07fa
30 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
uMItTynbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koudepennus "PeakTuBHOE ABIKEHHE B
MPUPOJIC U TEXHUKE"
34 Mexanuueckasi paboTa U MOITHOCTb Egggﬁ%fi%gﬁ}?mb 0a84
35 Pabota cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CUJIBbl TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboThI
36 CHJIBI TPEHUS TIPH PABHOMEPHOM JIBMYKCHUHU
T€Ja [0 TOPU30HTAIILHON MIOBEPXHOCTH
37 CBs3b sHepruu U padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnorexka [JOK
COXPAHEHUS SHEPTUH https://m.edsoo.ru/ff0b12fe
a1 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kojaebanus. BeiHyKeHHbIe bubnmnoreka [JOK

koJsieOanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b1858
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43

MareMaTH4ecKuil U NPy KUHHBIN MasITHUKH

44

Ypok-uccnenoBanue «3aBUCUMOCTb IEPUOAA
KoJie0aHuM OT )KECTKOCTHU MPY>KUHBI U MaCChI

rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpaienue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX

46

JlabopaTtopHas pabota «OrnpeneneHue
4acTOTHI U TIeproJia KoJeOaHUH TPY>KUHHOTO
MassTHHUKaA»

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojiebaHuii rpysa,
MIOJIBEIICHHOTO K HUTHU, OT MacChl TPy3a»

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

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BOJH. [IponosbHbIe 1
MTOTIEPEYHBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPAOM Telie. CeCMUYECKHE BOTHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"3aKoHbI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

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

55

KonTtponbHas pabota o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KoyiedaHus u
BOJIHBI"

56

DNeKTpOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepenuus "[kana
bubanoreka [IOK
58 3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30BaHme https://m.e dsocL)Iru [f0b2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3HU" — :
VYpoxk-uccinenosanue "M3yuenne cBONCTB
bubanoreka [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO ] 1
MOBHIIbHOTO TerethoHa” https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3agau Ha onpeiesIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMaruuTHas npupoza cseta. CKOpocTb bubnuorexa [JOK
cBeTa. BoTHOBEIC CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe
Bbubanoreka [IOK
62 pacnpoctpaneHue ceera. 3arMenus ConHIa 1 . 1
TyHbl https://m.edsoo.ru/ff0b3658
3aKoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bubmnoreka [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKCHUS ] 1
ceTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBera. 3aKoH NPEIOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmnoreka [JOK
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO https://m.e dsocl)lru /Ff0b3c5e
OTPaKEHU B ONITHYECKUX CBETOBOJIAX — :
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHMOCTH yTJia NPEeTOMIIEHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AyX-
crexiao""
VYpoxk-koupepennus "McnonpzoBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBA3b"
Bbubaunoreka [IOK
68 JInnzel. OnTnyeckast cuja JIMH3EI 1

https://m.edsoo.ru/ff0b3f2c
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bubmuorexa [JOK

69 [TocTpoenne n300pakeHUH B IMH3AX https://m.edsoo.ru/ffOb44da
JlaGopatopHas pabora "Onpeznenenue
70 (l)OKyEHZ)FI())};;CETOH;I/Iﬂ I/Irc[)I;IT);[/Iqﬂechﬁ CHJTBI buGmorexa LIOK
. " https://m.edsoo.ru/ff0b4206
coOMparoIIe JTUH3bI
71 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnnoreka HOK
puOopb!" https://m.edsoo.ru/ffOcOa7e
72 ['na3 kak onTuyeckas cucrema. 3peHue buGmorexa LIOK
) https.//m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "edexrsr 3penus. Kak
COXpPaHUTH 3peHue"
Paznoxenue 6enoro csera B criektp. O
74 HL}J;T:)KH;I HCJ'IO)i(IeII;I/Ie ]::HZK:palJTILII({EX mr::i?; bubmorexa [IOK
: ' https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopaTtopHas pa6ota "OMbITHI 11O
75 pasioKeHUIo 0e10ro cBera B CIIeKTp U bubnnorexa [HOK
BOCIIPUSITHIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHUH Yepe3 1IBETOBbIe (HUIbTPHI"
76 VYpok-npaktukym "BoiHOBBIE CBOCTBA CBETA!
mucnepcus, nHTepdepeHnus u gudpaxius"
77 OmneiTel Pezepdopaa u rmuiianerapHas Mojemb bubnuoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue U MOIIONICHUE CBETa aTOMOM. bubnnorexka [JOK
KBaHThbI. JIMHEHUYaThIE CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubmuotexa [JOK
WCITYCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI Bubmiorexa HOK
https://m.edso0.ru/ff0c1672
82 Crpoenune atomHoro siapa. Hyknonnas Mmoznens bubmiorexa LIOK
) https://m.edsoo.ru/ffOc18ac
83 PannoaktusHbIe npeBpamenus. M3oromnsl bubnuorexa [IOK
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https://m.edsoo.ru/ffOclal4

Pentenue 3amau mo treMe: "PannoakTUBHEIE

bubmuorexa [JOK

4

8 npespauieHus’" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnnoreka HOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK

87 :
3apsiIOBOTO U MaCCOBOT'O YMCE https://m.edsoo.ru/ffOc1c58
DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b MacChl U bubnuorexa [JOK

88 .
SHEPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amaq o teme "Snepusie peakuu"
Peaxuuu cunresa u nenenus saep. Mictounuku bubnuorexa [JOK

90 N .
sHeprun CoJiHIA U 3BE3] https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "SnepHast sHepreTuka.

91 JleficTBHs pauOAKTUBHBIX U3JIy4E€HUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DNEeKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbHas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHBIE BOJTHBL. KBaHTOBBIE
SIBJICHUST "
[ToBTOpenue, o6ob6menue. Jlaboparopusie bubmmoreka [JOK

94 6 HB L n h .
paboTel o Kypcy "B3anmopaeicteue Ten ttps://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Pemenne

95 acquII){Hx " Ka‘{eCI’ITIBeHHBIX 3a/1a4 1o TemMe buGmorexa LIOK
,F,) " https://m.edsoo.ru/ff0c2572

TenoBsle Mporeccsl

IToBTOpenue, o006IcHKE. Pemenue

96 P lLI bubmuorexa [JOK
pacYeTHBIX U Ka4eCTBEHHBIX 33J1a4 110 TEME

"KIIJI TermoBeIX aBurarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 0600mmenue. Pemenne

97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KII/I anekTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnnoreka [HOK
paboThI o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, 0600menue. Pabora ¢ TekcTamu bubnuoreka [IOK
99 n n 1 .
110 TeMe "3aKOHbI COXpPAHEHHUS B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, 0600menue. Pabora ¢ Tekctamu 1 bubmumorexa [IOK
no TeMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
1o Teme "CBeTOBBIC SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600eHue. PaboTa ¢ TekcTamu 1
no teme "KBaHToBas u sinepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» ®dusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacce/ [leppimkun A.B., OGmiecTBO ¢ OrpaHnYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBo ¢ orpaHu4YeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

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

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Ieprrmikun A.B. ®usnka. 7 knacc. YueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:



[Ipocsemenune, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. dusuka. 7 — 9kacchl: yaueOHO-METOANYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 06111er0 oOpazoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3aj1a4 no usuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie padboThl. KOHTpONbHBIE
3aganus. —Caparos:JIuuein, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meTonuueckoe nocooue/ A.E. Mapos.-

M.: lpoda, 2011.- 123c.:



10.A.B. [Teprimkun ®Ouzuka-8xi 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. [poda

13.B.B. lllaxmatosa ,O.P. Illedep Junarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3zoiickuit Coopauk Bonpocos u 3amau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamMma. @uznka. 7 — 9kmaccol: yueOHO-METOIUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusnka. 7 — 9 kiacchbl
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCcoB U 3a1a4 no ¢pusuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE

paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KoHTponbHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTposnbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaedOHo-MeToaudeckoe nmocooue/ A.E. Mapos.-

M.: poda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOThI 10 PU3MKe. 9 Kinacc: K yueOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomuesa. — M.
N3natenscTBO «OK3amen», 2014.

TecTsl o pusnke. 9 kiace: k yueouuky A.B. Ilepsimikuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 kinacc. TemaTuueckue TeCTOBbIC 3a1anust 715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomikuna. — fIpocnasib: OO0 «Akagemus
paszButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

7 KIIACC

. bubnnoreka — Bc€ o npeamery «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru



3. Enunas komnekuus uudpoBbix 00pa30BaTeIbHBIX pECYypcoB. — Pexum

nocryma: http://school- collection.edu.ru

4. VlaTepecHbIe MaTepUalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI 10 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexwm nocryna: http://class-fizika.narod.ru
5. lludposbie 0Opa3oBaTeIbHBIC pecypchl. — Pexkum moctyna:
http://www.openclass.ru
6. DIeKTpoHHBIC YueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC
1. bubmmoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. lutepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;

HarJISIHbIe TocoOusl K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHbIE pecypchl. — Pexxum qocTymna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuzeoornsITel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas koyuiekuus HU(poBbIX 00pa30BaTelIbHBIX PECypcoB. — Pexum

noctyma: http://school- collection.edu.ru

3. MHTepecHble MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM;

HarJsIHbIe TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnexktpoHHbIe yueOHUKH TI0 pusnke. — Pexxum goctyna: http://www.fizika.ru

6.lucranimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.



CereBoe oOpaszoBarenbHOE coo0mecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LIEHTP MHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTs0ps» Matepuansl o gusuke. http://archive.1september.ru/fiz

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

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

13. ®usuka.ru. http://www.fizika.ru/






