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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o gu3rke Ha ypOBHE OCHOBHOT'O 0OIIEro 0Opa3oBaHUs COCTABJICHA Ha
OCHOBE TMOJIOKEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesNbHOW mporpammsbl, npeacraBieHHblx B PI'OC 00O, a takxe ¢
yaétoM ¢eneparbHON pabodeil mporpamMmbl BocnuTaHus W KoHIENuu mpernogaBaHus
yueOHoro npeamera « Pu3nkay.

ConepxaHnue mporpaMMbl 1O  (U3MKE  HampaBieHO Ha  (QopMupoBaHUE
€CTECTBEHHO-HAYYHOUN I'PaMOTHOCTH OOYYAIOIIMXCS M OpraHU3aluI0 U3yYeHUs: PU3MKHU Ha
JesITeIbHOCTHOM OocHOBE. B mporpamme no ¢pusnke y4uThIBaIOTCS BO3MOKHOCTH Y4eOHOTO
npeameta B peanusanuu TpeboBanmii ®I'OC OOO k TIaHUPYEMBIM JTUYHOCTHBIM U
METanpeAMETHBIM  pe3yjbTaTaM OOy4YeHHs, a TakkKe MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX IPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUs.

[Iporpamma 1o (¢u3MKe yCTaHaBIMBAET paclpeliejieHue y4yeOHOro marepuayia Io
rojaM o0yuyeHus (1o Kjaccam), MpeajaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUs
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEPKAaHUA U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[IporpamMma no ¢usuke pa3paboTaHa C IENbIO OKa3aHUS METOAMYECKON IMOMOIIU
YUHTEIIO B CO3IaHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®uzuka SABISIETCS CHUCTEMOOOPA3YIOIMM I €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
OPEIMETOB, MOCKOJIbKY (M3MUYECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB U SIBJICHUI,
U3y4aeMbIX XUMUEH, OMOoJoTHel, acTpoHOMUEeH U pusnyeckoi reorpadueii, BHOCUT BKJIA]
B €CTECTBCHHO-HAy4YHYI0 KapTHHY MHpa, IMpEAOCTaBIseT Haubosee sCHble 00pa3Lbl
MPUMEHEHUsT HAy4YHOI0 METOJa IMO3HAaHMs, TO €CTh Ccrocoda MOJy4YyeHHUs JOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 TrIaBHBIX 3a71ad  (U3UYECKOr0 oO0pa3oBaHUS B CTPYKType OOIIEro
oOpa30BaHMs COCTOUT B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTU U MHTEpeca
K HayKe y OOy4arommnxcsl.

N3yuenune ¢u3nku Ha 0a30BOM YpOBHE MPEANOJaraeT OBJIAJECHUE CIEIYIOIIUMU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

HAy4YHO OOBSICHATDH SBJICHMUS,

OLICHHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

UHTEPIPETUPOBATh JAHHBIE W MCIOJb30BATh HAay4HbIEC J0KA3aTENbCTBA [JISl MOJTYUYEHUS
BBIBOJIOB.

[enu n3yuenus (HU3MKU HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs OMPE/ICICHBI B
Konnenmuu npenonaBanuss yueOHoro mnpeamera «®dusmuka» B 00pa3oBaTeIbHBIX
OpraHu3anuaX Poccuiickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
o0111e00pa3zoBaTesibHbIC MPOrpaMMBbI, YTBEPKAEHHOU pemenrem Kosnerun MunuctepcTBa
npocenienus Poccuiickoit denepannu (nmpotokon ot 3 aexadpst 2019 r. No [TK-48H).



e uzyyenus pusuxu:
pruoOpETEHNE MHTEpPECca U CTPEMIICHHUS O0yUJaIOIMMUXCA K HAYIHOMY M3yYEHUIO MPUPO/IBI,
Pa3BUTHE X WHTEJUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTAaBICHUH O HAy4YHOM MeETOJA€ TMO3HaHus U  (popMupoBaHHe
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPY KAIOUIUM SIBIICHUSM;
dbopMHupOBaHWE HAYYHOTO MHPOBO33PCHHS KakK pe3yjbTaTa M3YYCHHS OCHOB CTPOCHHS
MaTepuu 1 GyHIaMEHTAIBHBIX 3aKOHOB (DHU3HKU;
dbopMHpoBaHUE TPEACTABICHUN O poiu (DU3UKKU U1l PA3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;
pa3BUTHE TMpPEACTaBICHU O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHanbHOM
JESTeNIbHOCTH, CBA3aHHOW C ()M3MKOM, MOATOTOBKA K JaibHEHIIeMy OOyYeHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHre 3THX IieJied TporpaMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOIMINX 3a4aY:
pruoOpeTeHNE 3HAHWA O JTUCKPETHOM CTPOSHWH BEIIECTBA, 0 MEXaHUYECKUX, TEIUIOBBIX,
AIEKTPUIECCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MpUOOpETEHNUE YMEHUH OMUCHIBATh U OOBSICHATH (PU3NUECKHE SIBJICHUS C HCIOIb30BAHHEM
MOJIYYCHHBIX 3HAHUH;
OCBOCHHME METOJIOB pEIIEHUsI MPOCTEUIINX pacYETHBIX 3a7a4 C HCIOJIb30BAaHUEM
(GU3HIECKUX MOJIENICH, TBOPUYECCKUX U MMPAKTHKO-OPHUCHTUPOBAHHBIX 3a1a9;
pa3BUTHE YMEHUN HAONIOAATh MPUPOJIHBIC SIBJICHUS M BBITOJIHATH OIBITHI, Ta0OpaTOPHBIE
paboThl M OKCIEPUMEHTANIbHBIE MCCIEOBAHUS C HCIOJIb30BAHUEM H3MEPUTEIBHBIX
npuOopOB;
OCBOCHHE TMPUEMOB paboThl ¢ uHOpMaImeln QU3NYECKOro COAEpX aHUs, BKIIIOYas
WH(}OPMAITHIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAJIN3 U KPUTHIECKOE OIICHUBAHUE
uH(popmanuu;
3HAKOMCTBO €O cepamu nmpodhecCHOHATBPHON JAEATEeIbHOCTH, CBA3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSAX (PU3MUECKON HAYKHU.

Ha wu3yuenne ¢Qusuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpa3zoBaHust oTBoAUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B He/Iel0), B 8 Kjacce
— 68 uacoB (2 uaca B Hemenmwo), B 9 kmacce — 102 wyaca (3 waca B Hejenio).

[Ipenyaraemseiii B mporpaMmMe 1Mo (GU3UKe MepeyeHb JIab0paTOPHBIX padOT U OMBITOB
HOCHT PEKOMEHAATEIIbHBIN XapaKTep, YIUTEIb JIeJIaeT BRIOOp MPOBEICHUS 1a00paTOPHBIX
paboT W OMBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOCHHOCTEH OOydYaroIMXcs, CIHCKA
AKCIIEPUMEHTANILHBIX 3aJaHul, MpeiaraéMbIX B PaMKax OCHOBHOTO TOCYIapCTBEHHOTO
dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4aloT TIPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmogaemoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUM C MTOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

MexaHnuueckue, TEIIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusnueckue MpuOOpPsl U MPOIEAYypa MPSIMBIX H3MEPEHUNU aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 1EHbI IeJICHUS IKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpA U JaTyMKa
TeMIepaTyphbl.

[IpoBeneHne nccieToBaHUs MO MPOBEPKE TMITOTE3BI: JAIBHOCTH MOJIETA IIAPUKA,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 00JIbIIE, YeM OOJIbILIE BHICOTA MYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenue dacTtul, BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaImyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO JABUKEHUS.
HaGmonenune nuddysuu.



HaOnronenue sBieHui, OOBACHSIOMIUXCA NPUTSHIKEHHUEM WM OTTAIKMBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUSL.

SBnenne uHepuuu. 3aKOH HMHEpUUH. B3aumopeilcTBHe Tel Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BelecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Ten. Cuiia ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHITa TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B NpUpPOAE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro JIBUKEHHUS TeNa.

N3mepeHne CKOpOCTH NMPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUST HHEPIIHH.

Hab6nronenue n3MeHeHusi CKOPOCTH MPY B3aUMOICHCTBUH TEll.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CroxeHue CHJl, HallpaBJICHHBIX IO OJJTHOM MTPSMOM.

Jlabopamopuwie pabomul u onvimaol.

OrnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIAPUKA B HKUIKOCTH, MOJEIU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TakK Jlajee).

OmnpeneneHue cpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WIIM IapUKa M0 HAKIOHHON
IIJIOCKOCTH.

Onpenenenue IWIOTHOCTH TBEPIOTO TENA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedopMariii) IpyKUHBI
OT IPUJI0KEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

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



TBEPABIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MaIIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. CooOuaromuecs: cocyibl. [ napaBinieckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHONW 000s0uku 3emiu. OmnbiT Toppuuermmu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUSI.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JAaBJIEHUA ra3a OT TeMIEPaTypHhI.

[Iepenaua naBieHUS KUJIKOCTHIO U Fa30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBinenue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOrPYKEHHOM YacTU Teia U
TJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW YKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMa MOTrpYyXEHHOW B
KUJKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEH CHJIBI, JACHCTBYIOLIEH HAa TEJIO B
KUJKOCTH, OT MacChl TeNa.

OMnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUIKOCTHU, OT 00bEMaA MOTPYKEHHOM B KUJKOCTh YacTH Teja U OT
IJIOTHOCTH >KUIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U ONMpPEACICHUE €€
rpy30N0ABEMHOCTH.

Pasznea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.



Mexannueckas oHeprus. KuHertmyeckas W IOTEHUHUAJIBHAS  DHEPTHS.
[IpeBpaleHrie 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimul.
Onpenenenue pabOTBl CWIIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHHHM Teda IO
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MIIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3zneu 6. TeruioBble iBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO--KUHETUYECKOU TEOPUH CTPOEHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHHU.

Monenu TBEPAOro, SKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Terionepeaaya U COBEpLICHUE paboTHI. Buast TeIJIoNepeaauH:
TEIIONPOBOHOCTh, KOHBEKIINS, U3IIyYEHHE.

KonuuecTBo TemnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeEIUIOBOTO Oamanca. IlmaBienune w
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKEHUS.
HaGmonenune nuddysuu.
HaOmronenue siBfieHnui cMaurBaHUs M KaMWIISIPHBIX SIBJICHUH.



HaOnronenue TenaoBoro pacuiupeHus Tei.
V3meHeHnne maBieHHWs ra3a MpU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WJU
OXJIAJKICHUU.
[IpaBuiia U3MepeHUs TEMITEPATYPBI.
Buasl Tertonepenaym.
OxJnak/ieHue Ipy COBEPLICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xurnenus.
Habnrogenue noctossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Mojenu TenIOBbIX IBUTATEIIEH.
Jlabopamopuvie pabomul u onvimol.
OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl MO0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
Omnpenenenue AaBiIeHUs BO3AyXa B OaUIOHE IINPHUILA.
OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXICHUSL.
[IpoBepka ruUMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGmronenue u3sMeHeHus: BHYTpEHHEH SHEPTUU Tejla B pe3yJibTare TeIUionepeaaun
U paOOThI BHEIIIHUX CHII.
WccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BOJIbI.
OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPU TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHAPOM.
Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEIIECTBA.
HccenenoBanue nporecca UCIIapeHus.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TIaBJIEHUS JIbA.

Pazges 7. JinekTpudeckue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh 3nekTpuueckoro nods. IlpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSHHBIX ~ MAarHWUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOIO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.
Jemoncmpayuu.

DJekTpur3anus Ted.

JIBa poza 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOTA.

DJekTpocTaTudeckasi MHIYKIUsI.

3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aPsJI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTOYHUKHM TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3mepenune 3JIeKTpUYECKOr0 HApsIKEHUsI BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpOTUBIICHUM.

B3aumonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS MTOJIIOCOB MAarHUTA.



MopenrpoBaHue MarHUTHBIX MOJI€M MOCTOSSHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
DIEKTPOJIBUTATEINb IOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.
OneiTel @apajes.
3aBUCUMOCTh  HAIlPaBJICHWS  WMHAYKIMOHHOTO TOKa OT  YCIOBHM  €ro
BO3HUKHOBEHUS.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnpIThl 10 HAOTIOJEHUIO 3JEKTPU3ALMH T UHAYKIIMEN U PU COIPUKOCHOBEHHH.
HccnenoBanue IEHCTBUS 3JIEKTPUYECKOTO OIS HA IPOBOJIHUKYU U TUDJIEKTPUKH.
C6opka u poBepka padOoThI JIEKTPUUECKOM LIETTH OCTOSSHHOTO TOKA.
N3mepenure U peryaupoBaHue CHIIbI TOKA.
N3mepenne U peryaupoBaHue HAMPSKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKAa, MAYLIErO 4Yepe3 pe3ucTrop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MOTIEPEUYHOTO CEYEHHS U MaTepuara.
[IpoBepka npaBuia CIIOKEHUS HANPSHKEHUH TPHU MOCIEA0BATEIbBHOM COEAMHEHUN
JBYX PE3UCTOPOB.
[TpoBepka npaBuiia JuIsl CUJIBI TOKA MPY NapaJJIEIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenne paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.
HccnenoBanve 3aBUCMMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 JAMIOYKY, OT
HaINpsHKEHUS Ha HEW.
Onpenenenue KII/[ narpeBarerns.
HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO MOJIsi TMOCTOSHHBIX MAarHUTOB MpPU HMX OOBEAMHEHUH U
pa3ielICHUH.
HccnenoBanue 1EWCTBUS 3JIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.
OneIThl, AEMOHCTPUPYIOIIHNE 3aBUCHMOCTb CHJIBl B3aWUMOJECHCTBHSA KaTYIIKH C
TOKOM U MarHuTa OT CHJIbl TOKA M HalpaBJICHUs TOKA B KaTYIIIKE.
N3yyenue aeiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u nuzyuenue paboThl JJIEKTPOIBUTATEIS.
N3mepenne KII/I anextpoaBuraTreabHON yCTaHOBKH.
OnBITHI 110 UCCIAEAOBAHUIO SIBJICHHS AIEKTPOMAarHUTHOM MHAYKIUU: UCCIEA0BaHUE
M3MEHEHUH 3HaYeHUs! U HapaBJICHUS] MHAYKIIMOHHOTO TOKA.



9 KJIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeHOe nBMKeHHe. CpeaHsiss 1 MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbIThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyuHIMD CYNIEPIIO3ULUH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxeHnne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomMoCTh U nieperpysKu.

PaBHOBecue marepuanbHON Touku. AOconoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyneca. Mmynbe cribl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Teaa, NOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UHU.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHME MYTEN U TPAEKTOPUM ABUKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JIBUKECHUS.

HccenenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnrogenue nBM>XeHMs Tela 0 OKPY>KHOCTH.

HaGnrogenne MeXaHWYECKUX SBJICHHUM, NPOUCXOIAIIMX B CHCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
kaOuHeTa (QU3UKHU.

3aBUCUMOCTb YCKOPEHHUS T€JIa OT MacChl TeJla U ACHCTBYIOIIEN HAa HETO CHUJIBI.
Hab6nronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUH TET.

M3meHeHnne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.



[lepenaya nMmmysbca pyu B3aMMOJAEHUCTBUM TEII.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.

HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHMYECKON SHEPTUU MIPU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOW OHHEpPruM NpH ABMKEHUU Tela IMOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

KoHcTpynpoBaHue Tpakra Jjisl pa3roHa U JaJbHENUIIEr0O PABHOMEPHOTO JIBUKEHUS
HIaPUKA WIIN TEIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJBXEHUSI OpYyCKa WIIU IBHXKEHHS IIApUKa I10
HAKJIOHHOU IIOCKOCTH.

Omnpenenenue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOW
IIJIOCKOCTH.

HccenmenoBanre 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUN
0e3 HaYaJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €cClii NMPU PAaBHOYCKOPEHHOM [BIKEHUHM 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCSA KakK psAJ HEYETHBIX YKCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIbI HOPMAaJIbHOIO
JTABJICHHSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOJIBKCHUS.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOTbl CHIIBI TPEHUS MNPU PABHOMEPHOM JIBJKEHHMHM Tejla IO
TOPU30HTATIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CHIIbI YOPYTOCTH MPU MOABEME Ipy3a € HCIHOJIb30BAHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHHS DHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHUO/I,
4acToTa, aMIUINTYy1a. MareMaTuueckuil U NMpy>KUHHbIM MasTHUKHU. [IpeBpamienne
DHEPTUU TIPHU KOJIeOATEITHHOM JIBIKCHHH.

3aryxawomnme  kojieOaHus.  BbIHykAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacIupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.



Hemoncmpayuu.

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

HabGmrofgenue BoIHY X IEHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpanenue npo10ibHBIX ¥ MONEPEYHBIX BOJIH (HA MOJIEIIN).

HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U NMEepUoIa KojieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUM PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoaeOaHuii MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpPHOJIa KOJICOAHUW MPYNKUHHOTO MASTHHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHul rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpUOAa KOJEOaHUU NPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

W3mepenune yckopeHus CBOOOHOTO MaeHHUSL.

Paszgeua 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BOJHOBBIE CBOIICTBa
CBETa.

Hemoncmpauuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3yyeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TeleoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimosnHeHOE
pactipoctpanenue cBera. 3atmenusi Connia u JIlynsl. Otpaxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBera. [lomHoe BHyTpeHHee
OoTpaxkxeHHe cBeTa. Vcnonb3oBaHME TOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJIAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckona. ['ma3 kxak onrnueckas cucrema. bims3opykocts u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JINH3.

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

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6en0ro cBeTa NpU CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaul.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yyeHune XxapaKTepucTUK U300paxKeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIJIA IPEJIOMIICHHS CBETOBOIO Jiyda OT yIJia MaJeHUs
Ha FPAHULE «BO3IYX—CTEKIIOM.

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenue (OKYCHOTO pACCTOSHUSA U ONTHYECKON CHITbI COOMPAIOIEH JIMH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmnwiTel Pe3epdopna u miaHerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanne u norniomenne ceeta aroMoM. KBaHThI. JIMHeEYaThle CIEKTPHI.

PanuoaktuBHOCTE. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHrHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpaieHus. [lepron monypacnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsAOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snuep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3aepruu CosHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPaaMOAaKTHUBHBIX H3JIyYEHUW HA IKUBBIE
OpTaHU3MBI.



Hemoncmpayuu.
CrexTpbl U3Ty4YEeHUS U MOTJIOMIEHUS.
CrexTpsl pa3IM4YHbIX Ta30B.
CnekTtp Bogopoza.
HabGmronenue TpekoB B kamepe Busnbcona.
PaboTa cuérunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3nydeHus: IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

HabnrofeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTHM YACTHUIBI MO TOPMO3HOMY MYTH (110
dotorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--00001TAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CHCTEMaTHU3aIuH
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (DU3MKH, a TaKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY Mo ¢u3uKe il 00ydaroniuxcs,
BBIOPABIIIUX ATOT yUEOHBIHN MpeMeT.

[Ipy “3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX 00ecHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAay4YHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPHUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHbIE 3HAHHWS, peuarh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia peannu3yercs
32 CY€T TOro, 4YTO OOy4YaromMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHATH
dbuznyeckue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (DU3NUYECKUX SBJICHUN, B TOM
4yCJe )9 MPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yIbTaTOB.

B pesynbrare nzydenus GpuU3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs
y oOyuaromierocs OyayT cpopMuUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBJICHUE WHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nYecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
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 MO3HAHUA:
— OCO3HAHME LEHHOCTH (PU3MUECKON HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUIIIEW COCTABISAIOIEN KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIbCKON
JEATEIIbHOCTH;
5) popMupOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIYyYHS:
— OCO3HaHME IIEHHOCTHM 0Oe30macHoro odOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBWJ 0O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OO0OpYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;
— chopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTO0 € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpraHu3aIiuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMAaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY M3YYEHHUIO podeccuit, CBSI3aHHBIX C (PUBUKOIA;



7) 3K0JIOTHYE€CKOr0 BOCIIUTAHUA:

— OpUEHTalUs Ha TPUMEHeHHE (U3NYSCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1acTH
OKpY>Karoliel cpenbl, IJIaHUPOBAHMS TIOCTYIKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapaKTepa HKOJOTHMUYECKHUX Mpo0JIeM M IyTed HX
pelieHus;

8) amanTauMM K M3MEHSIIOIUMCSI YCJOBHSIM COIHAJIBLHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U TPOCKTOB
(bU3UYeCKO HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3  MPaKTHYECKYIO
JIESITCIbHOCTD;

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

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTh
busuKy;

— IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJBI, O0IIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BAHUEM (DU3NUECKUX 3HAHUI;

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

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YU€OHbIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:
BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIM TMpU3HAK KJIacCU(UKAIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYHST B paccMaTpuBaeMblx (akrax,
JAHHBIX ¥ HAOIFOJECHUSIX, OTHOCSIIUXCS K (PU3HUESCKUM SBIICHUSIM;



BBISIBIIATH IPUINHHO--CJICJICTBEHHBIC CBSI3U MPY M3YYECHUU (HU3UUECKUX SBICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIH30BAHUEM IEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYUH;
CaMOCTOATENLHO BBIOMpaTh CHOCOO perieHuss y4dyeOHOM Qu3nyeckod 3amayu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareabckue AelCTBUS:
UCIIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTh MO CaMOCTOATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHbBIN
bu3MYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OPMAILIMIO, MOIYYEHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYJIHPOBATh OOOOIIEHUST W BBIBOJABI 10 pe3yjibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOKEHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
MPUMEHSTh PA3IMYHBIE METOJIbl, HHCTPYMEHTBI M 3aIIpOChl MPU MOUCKE U O0TOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW Yy4eOHOM (u3myeckoi
3a]a4H;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,
CaMOCTOATENFHO BHIOMPATh ONTUMATIBHYIO (OopMy MpeACcTaBiICHUS HHPOPMALIUUA U
WLTIOCTPUPOBATH pPellaeMble 3a7aui HECTIOKHBIMUA CXEMaMu, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHMKaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1eHCTBUS:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoT U
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAIlCJICHHbIE Ha pEIIEHUE 3aJaud M TMOJep)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHUSI C CYXIACHUSMHU JIPYTUX YYACTHUKOB JMAJIora,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
NyOJIMYHO TPEACTaBIATh PE3YJbTAaThl  BHITIOJHEHHOTO (U3WYECKOTO  OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMAaTh M WCIOJb30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIAYaTbHOMN
paboThI IPU PEIICHUH KOHKPETHON (PH3NYECKOl IPOOIeMBb;



NPUHUMATH LIETM COBMECTHOW NEATENIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €&
JOCTIDKEHUIO:  pacHpefensiTh poju, o0O0CyXIaTb MpOLEcChl U Pe3yibTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh PabOThI, JOCTHUTasi KAUECTBEHHOTO Pe3yJbTaTa Mo CBOEMY
HAMpaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUS C IPYTUMH YJIC€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE JelcCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYyalMsIX, TPEOYIOMIMX st
penieHus GU3NUECKUX 3HaAHUI;
OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOAaX MPUHATHUS pelleHui (MHAUBUAYaAJIbHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHITHE PELIEHUN TPYIIION );
CaMOCTOATENIbHO COCTABJISITh AITOPUTM pELIECHUsT (PU3NYECKON 3a/auu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIaracéMble BapUaHThl PELICHUM;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:
JaBaTh aJCKBAaTHYIO OLICHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
(bu3MYEeCcKOro HCCIEJOBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;
OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCUU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTrOro;
NpU3HAaBaTh CBOE MPAaBO HA OWIMOKY MNpHU pelmieHuu (U3MYECKUX 3a1ad WIA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJjiacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHE W XWMHYECKHE SIBIICHUS, HaOJIIOJCHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BeEIlecTBa (TBEPAOE, JKUJIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJHHEHHOE),



TPAeKTOPHs, paBHOAEUCTBYIOIIAsl cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

paznuuath sBIeHUS (aud@dy3usa, TEIIOBOE [BIKEHHUE YaCTUI[ BEIIECTBA,
PaBHOMEPHOE JBH>KCHUE, HEPABHOMEPHOE JBHXKEHUE, UHEPIUS, B3AUMOACHCTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBhIO BpAILCHUs, Mepenada
JaBJCHUS TBEPABIMHU TEJIaMH, KHIKOCTAMU M Ta3aMHu, aTMOC(EpHOE aBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKON HSHEpruu) IO ONUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnuecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SBICHUN B OKpYXKaloleM
MUpE, B TOM 4Huclie (PU3MYECKHUE SIBIICHHS B TPUPOJIC: NPUMEPHI JABUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU MPUPOJIC, IEUCTBUE CUIIBI TPEHUS B
OpUpPOJE U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE PbIO, phIYard B TEJE YEJOBEKa, MPU 3TOM IMEPEBOIAUTH MPAKTHUYECKYIO
3a/1aduy B y4€OHYIO, BBIJICJATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (HU3UUECKUX
SIBIICHUI;

ONMKCHIBATh HM3YYECHHBIE CBOWCTBA Tel M (PU3IMYECKUE SIBICHUS, HUCIOJIb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIIPYTOCTH, CHJa TSDKECTH, BEC Tela, Cuia
TpeHus, JaBieHue (TBEPAOro Tella, KUIAKOCTH, Ta3a), BbITAJIKMBAIONIas CuUja,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUIHEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUUYECKAs M OTCHIIUAJIbHAS SHEPTHsI), TIPU
OMMCAHUH TPABUIIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HCTIOJIh3YEMBIX BEIWYUH,
uX O0OO3HAUCHUS U EJUHUIBI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYNUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHUS M TPOLIECCHI, UCIOIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0JI0OKa), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW DOHEpPruu, MNph OSTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATHh (DU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISIBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I11aroB
C omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUM, PU3NUECKHUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadu B 1—2 JEUCTBUS, WCIOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBsA3BIBAIOLIME (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJaud



3alKChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JIs1 pELICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3UYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PUINYECKUX
METO/IOB, B ONMCAHMM HCCIIEIOBAaHUS BBIIEIATH IPOBEPSIEMOE MPEIIOIOKEHNE
(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHTh
OLIMOKH B XOJI€ OTbITA, /IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DPU3HMUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh NPOBEPSIEMBbIE MPENINOJIOKEHU, COOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOr0 O0OpYylOBaHUs, 3alUChIBATh XOJ ONbITa U
(bOopMyIHpPOBATH BHIBOIHI,

BBIIIOJIHATH MPAMbBIE U3MEPEHHS PACCTOSHUSA, BPEMEHH, MACChI Tela, 00bEMA, CHIIbI
U TEMIEepaTrypbl C UCIHOJIb30BAHUEM AaHAJIOIOBBIX U LHU(PPOBBIX MpHOOPOB,
3aIlMChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHOM aOCOIOTHOM MOrPEIHOCTH
U3MEPEHUN;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3MUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUN (3aBUCUMOCTH TNyTH PaBHOMEPHO
JBIKYILIETOCS. TeNa OT BPEMEHM JIBH)KCHHMS TEJA, CHUJIBI TPEHUS CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYyKEHHOM YacTW Tela W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT IIyOMHBI, HA KOTOPYIO
NOTPYKEHO TEJI0, YCIOBUM ITUIaBaHUsI T€J, YCIOBUIN paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpelIoKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH  (DU3MYECKUX BEIMYMH B  BHJE
OpeUIOKEHHBIX Ta0nMll U rpapuKoB, JAenaTh BBIBOJABI 10 pe3yjbTaTam
VICCJIEIOBAHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEJIMYHMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrO Tela, CUjla TPEHHUS CKOJIbKEHUS, NABJICHHE BO3yXa,
BBITAJIKMBAIONIAS] CHUJIA, JIEUCTBYIOIIAs Ha NOTPYKEHHOE B JKHUJIKOCTb TEJO,
KOO(Q(PUIIMEHT  MOJE3HOrOo  JCWCTBUS  NPOCTHIX  MEXaHU3MOB),  CIEIys
OpEJIOKEHHOW  MHCTPYKIUHU: TpPU  BBINOJHEHUH  HU3MEPEHHH  cobupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAYEHUE UCKOMOM BEIMYUHBI;
cOOI0IaTh MpaBWJia TEXHUKU OE€30MacHOCTH IMpu padoTre ¢ JabopaTOPHBIM
000pyIOBaHUEM;

yKa3bIBaTh TMPUHIUMBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlONIMECs COCYyIbl, OapoMeTp, pblyar,
MOJBW)KHBINA U HEMOJABM)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh MNPUHIUIBI ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOAIIUIHUKH, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMETp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOANMBIE
(u3nyecKue 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMI0O O MPHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUI OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJCHUS B
OKpYXarollel Cpeae;
OCYILIECTBISATh OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUW M MYyTEM
CPaBHEHHUS Pa3IMYHBIX WCTOYHUKOB BBLAEIATH MH(GOPMAILNIO, KOTOpas SBIAETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;
UCIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIIPABOUYHBIE MAaTE€pHUAIbl, PECYPChl CETU
WuTepHeT, Bnanerb NpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
uHGOpMaIMU U3 OJJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILLIEHHUS HAa OCHOBE
2—-3 UCTOYHHUKOB MH(pOpMaAUK (PU3NYECKOTO COAECPKAHUS, B TOM YHCIIE ITyOJIMYHO
Jenatb KpaTKMe COOOIIEHHMSl O pe3ysbTarax MPOEKTOB WM  y4eOHBIX
WCCJIENOBAHNUM, IIPU 3TOM TIPaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATUWHBIN
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
OpU  BBIIOJHEHUM Y4EOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMU, CIEAUTH 32
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTHIBAsI MHEHUE OKPYKAOLIUX.

K koHIy 00yueHus B 8 ki1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAOIIUXCSI YMEHUMN:
MCITIOJIB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE U aMOp(HbIE
T€Ja, HACBHIIICHHBIA W HEHACBIIIEHHBIM Nap, BIAXHOCTh BO31yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTUsI, TETJIOBOM JABUTATENb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUHN 3aps/l,
AIEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI
TOK, MAarHUTHOE T10JIE;
pasnuyarh SIBJIEHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEepeaayda, TEMIOBOe
paBHOBECHE, CMAayuMBaHWE, KANWUIAPHBIE SIBICHUS, HCHApeHHE, KOHJIEHCALHUs,
IUIABJIEHUE, KpHUCTauIM3alus  (OTBEpAEBAHHUE), KWUIIEHHE, TeIulonepeaaya



(TemIonpoOBOHOCTb, KOHBEKIUS, U3ITy4YEHHE), AIEKTPU3ALUA Tel,
B3aMMOJICHCTBHUE 3aPAA0B, IEUCTBUA IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MATHUTOB, IEVUCTBUE MAarHUTHOTO IOJS HA IMPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKIMS) O OINHCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYKaIOIIEeM
MUpE, B TOM YHUCJIe (PU3HUECKUE SBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KalWUISIPHBIC SBJICHHUS B NPUPOJE, KPUCTALIBI B IIpUpoze, usnydeHrne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SIBJICHUS B aTrMoc(epe, 3EKTPUUYECTBO JKHUBBIX OPIaHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld MmoarcoB, PO MarHUTHOTO TIOJIS JUTsl J)KM3HU Ha
3emie, MOJSPHOE CHUSHHE, NPU OTOM IIEPEBOJAWTH NPAKTUYECKYHO 3a7ady B
yueOHY0, BBIICIISATh CYLIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh HM3YyYEHHBIE CBOWCTBA Tel M (PU3UYECKUE SBJICHUS, HUCIOJb3Ys
(¢u3nuecKkue BEIWYMHBI (TeMmIepaTypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, yAENIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUJIABJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOILIUBA,
KOA(Q(GUIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEJIbHAs
BJI&KHOCTb BO31yXa, DOJEKTPUYECKUM 3apsl, CHJIa TOKA, DIJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBJIEHUE MPOBOJHUKA, YAEIBHOE CONPOTUBIICHHUE BEILIECTBA,
paboTa M MOIIHOCTH JJEKTPUYECKOTO TOKa), NpPH ONUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
($u3NYECKYI0 BEIMYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTHh IpapUKy HU3YYEHHbIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MYECKUE SIBJICHUS M MPOLIECCHI, HUCHOJb3YS
OCHOBHBIE II0JIOKEHUSA MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA,
OPUHLIMIT CYNEepHO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsnaa, 3akoH OMa Ju1s ydacTka 1enu, 3akoH Jkoynsa—JIeHna, 3aKoH COXpaHeHUs
HHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMKCHIBATH €T0
MaTeMaTHYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYECKHUX IIaroB
c onopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacu€THble 3a7ayd B 2—3 JEHCTBHS, MCIONB3YSd 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a7aud
3aIUChIBATh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JAHHBIX U1 PELICHUS



3aJauM, BHIOMpaATh 3aKOHBI U (opMmynbl, HeoOXOoAMMBbIE M €€ pelieHus,
MPOBOANUTDH PACUETHl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYMHBI
C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (U3UYECKUX
METO/IOB, HCHOJNb3ys OINHMCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPsSEMOE
MPEANOJIOKEHNE, OUEHNUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIEI0BaHUS,
JieaTh BbIBOJIBI;

MPOBOJUTH ONBITHl 1O HAOMIOJAEHUI0 (U3MYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeJN (KanWJUISIpHBIE SIBJIICHUS, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0BéMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HAarpeBaHus IMIpH
U3Jy4eHHH OT LBETa H3JIydarouledl (IOIJIOMIAroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPaTypbl JKUIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
IIEKTPU3ALUs TEJNI U B3aHUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJU3alllsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JNEUCTBUS MAarHUTHOTO TOJI Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSTHHOIO TOKA): (POpMYJIMpOBaTh MPOBEPSEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY W3 MPEAJIOKEHHOrO0 000pydoBaHUs,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBIIOJIHATh MPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3JlyXa, CUJIbI TOKA, HAINPSIKEHUs C UCIIOJIb30BAHUEM AHAJIIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C Y4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOM (hM3HUECKOM BEIUUYHHBI OT JIPYTOiM
C WCIOJIb30BAHMEM MPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH  COINPOTHUBJICHHUS
NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TMOMEPEYHOr0 CEYECHHS] M YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHUJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HAaNpsDKEHWS Ha MPOBOAHHUKE, HCCIECJOBAaHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUH TMPOBOJHUKOB): IUIAHUPOBATh  HCCIIEOBaHUE,
coOMpaTh YCTaHOBKY U BBIMOJIHATH MU3MEPEHUS, CIIeysl MPEJI0KEHHOMY IUIaHy,
(buUKCHpOBaTh PE3ybTAThI MOJYYEHHON 3aBUCUMOCTH B BUJIE TAOIUI] U IpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

OPOBOJAUTH  KOCBEHHbIE  M3MEpEeHHUs  (PU3MYECKUMX  BEIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOT0 TOKA): TUIAHUPOBATH U3MEPEHMUsSI, COOMpPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJE€Ayd MPEMJIOKEHHOW WHCTPYKIMU, W BBIYKUCIATH 3HAUYCHUE
BEITUYNHBL;

COOMIONIaTh TpaBHWJIa TEXHUKH OE€30MaCHOCTH TMpU paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBLI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOIM HA UX ONMUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUMK IIICKTPHUECKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTENbHbIE SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUYECKHUE MPEAOXPAHUTEINH, IIEKTPOMArHUT, JIEKTPOBUTATENb
MOCTOSTHHOTO TOKAa), HCIIOJIb3Yys 3HAHUS O CBOMCTBaX (U3UYECKUX SIBICHUN U
HEoO0X0uMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMUCTBA U U3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, J[ABUTATENb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
pEoCTarT), COCTaBIATH CXEMbl SJIEKTPUUYECKHUX LIEMEH C IOCIEeN0BATEIbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MPU OOpalllEeHnH ¢ NpUOOpaMH U TEXHHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHHUs! 370pOBbSI M COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK MHGpOpMaIMK (u3nUecKoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUN M MYTEM CPAaBHEHMUS JOMOIHUTEIBHBIX MCTOYHUKOB
BBIJICISATh MH(OPMALIMIO, KOTOpas SIBJISIETCSI MPOTUBOPEUMBOU MM MOXKET OBITh
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TPU  BBIMOJHEHUU YUYEOHBIX 3aJaHUA  HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WuTepHeT, BiaaeTh NpuUE€MaMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001ast
UHOOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COJAEpKAHUS, B TOM
yucie nyOJuYHO MPEICTaBIATh Pe3yJbTaThl MPOSKTHOW MM UCCIEI0BATEIbCKON
JNESITEIbHOCTH, TMPU 3TOM TPAMOTHO HCIMOJIb30BaTh HU3YYEHHBIN TOHSITUWHBIN
anmnapar Kypca (U3MKU, CONPOBOXKAATh BHICTYIUICHHE MTPE3EHTALINEH;
IPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HMCCIIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTA B TPYIIE B COOTBETCTBUUM C TOCTABICHHBIMU
3aJlayaMu, CJIEUTh 3a BBINIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAThH €ro,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEILHOCTh TPYIIIbI, BHICTPAUBaTh
KOMMYHUKATUBHOE  B3aMMOJICMCTBUE, TPOSBISAS  TOTOBHOCTh  pa3peuiaTrh
KOH(DIUKTHI.

K koH1y 06yueHus B 9 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIOJB30BaTh MOHATHA: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHTENFHOCTh ~ MEXaHWYEeCKOro  ABWXeHHs, jaedopmanus  (ympyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TSKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HHPPa3ByK H
yIIbTPa3BYyK, 3JIEKTPOMATrHUTHBIC BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI HCITYCKAaHUS W TOIJIOMICHU, albda-,
0eTa- U TaMMa-u3Iy4YeHUs, U30TOMbI, SJEPHAS] DHEPTETHKA;

pasnuyaTh SBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBHXKEHHE,
PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBWKEHHE, CBOOOJHOE TaJeHUE Ted,
paBHOMEpPHOE MABI)KEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalOUIMe U BBIHYK/ICHHbIC KOJICOaHMUs),
pE30HaHC, BOJHOBOE  JBWXKEHHE, OTPAKEHUE  3BYKa, MPAMOJIMHEHHOE
pacnpocTpaHEeHUE, OTPAKEHUE U IMIPEIOMJICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa)XEHUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETAa B CIIEKTP U CII0KEHHUE CHEKTPATbHBIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYaTOTO CIEeKTpa M3IYYEHHUs) MO OMHMCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (PU3NUECKHUX SBICHUHA B OKPYKAIOILIEM
mupe (B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJE: MPHIMBBHI U OTJIHBHI,
nemxkeHne 1iaHeT CONHEYHONW CHCTEMbI, PEaKTHMBHOE JABI)KCHHE IKUBBIX
OpPraHHU3MOB, BOCIPUSATHE 3BYKOB XUBOTHBIMH, 3EMIJIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBCHHBII paguOaKTHBHBIA (HOH, KOCMHYECKHE Jy4H, pagHOaKTHUBHOE
U3yYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJAMOAKTUBHBIX H3IYYCHHH Ha
OpraHH3M 4YeJOBeKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4yeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel M (U3NYECKUE SIBICHUS, HCIOIB3YS
¢usznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM IBW)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHUs, CUJla YNPYrocTH, CUJa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHUs,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEeXaHH4eckass paboTa W MOIIHOCTb,
NOTCHIMATbHAST JHEPTUs Tela, TMOMHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMATbHASI DHEPTUsl C)KATOM MPYKWHBI, KHUHETUYECKAash JHEPIHsi, MOJHAs
MEXaHUYEeCKasi FHEPIHsl, MEPUOJ U 4acTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPEJIOMIICHUS CpEelbl), IpU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
00O3HaueHUsT W EeAUHUIBl (PU3NYECKUX BEIUMYMH, HAXOIUTh (OopMyIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEININH;

XapaKTEPU30BaTh CBOMCTBA Tel, (M3MYECKHUE SIBICHHUS WM IPOIECCHI, HCIIOIL3YS
3aKOH COXpaHEHUs JHEPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmunesi, 3axkoHbsl HbioTOHA,
3aKOH COXPAaHCHHsI UMITYJIbCa, 3aKOHBI OTPAKCHUS M MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOI0 U MACCOBOTO YHCEN TPH SACPHBIX PEAKIHAX, TIPH ITOM
JIlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa: BBIABIATh MPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (DU3UUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHI),
WCITOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3MUCCKIE BETUIHHBI: HA OCHOBE
aHaIHM3a yCIIOBHUS 3a/1a4yl 3alMCHIBATh KPATKOE YCIIOBHUE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JAHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE MJIs
pelieHusi, MPOBOAUTH PACUYEThl U OICHUBATh PEATUCTUYHOCTH IOJIYYEHHOTO
3HaYCHUS (PU3NIECKON BETUIHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEHIUTh TPH TOMOIIHM (PU3HIECKHUX
METOJ/IOB, HCIOJNB3ysl OINHCAHHE UCCIENOBAaHUS, BBIICISATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABMWIHLHOCTD MOPSIKA MPOBEICHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATHl HAOIOACHHUI U OTBITOB;
MIPOBOJIUTH OMBITHI MO HAOMIOAEHUI0 (U3WYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHEHHsS YHEPTHUH,
3aBUCUMOCTh Tepuojia KojeOaHWil TPYKWHHOTO MasiTHUKa OT MacChl Ipy3a U
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJlbIX KOJICOAHUH,
MPSMOJIMHEHHOE PacIpOCTpaHEHHWE CBETa, Pa3jioKeHHE OEIOro CBETa B CIEKTD,
W3YUCHUE CBOWCTB HM300paXCHUS B TUIOCKOM 3€pKajie M CBOWCTB HM300paKCHUS
npeaMera B coOuparomeid JiMH3e, HaOMI0ICHUE CIUIOMIHBIX U JIMHEHYaThIX
CIEKTPOB M3JIYUYECHHS): CAMOCTOATEIFHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO TPSIMBIX U3MEPEHUI, OMPEICss CpeIHee
3HAUCHUE U3MEPSIeMON BeTWYUHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIBHOTO TPUO0Pa);
MPOBOJUTh  HWCCJECNOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH OT BpPEMEHH TpHU



PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadaJbHOM CKOpPOCTH, NEepuoaa KojeOaHui
MaTEMaTUYECKOro0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETa
OT yrja MNaJeHHs M yria MOpeJOMJIEHHS OT Yyrjia MaJeHud): IJIaHUPOBAThH
UCCJIEJOBAaHHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U TpauKOB,
JieaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHSs CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO
NaJcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUs  CKOJIbKEHUS,
MEeXaHW4yeckas paboTa U  MOIIHOCTh, YacToTa M Mepuoj  KosieOaHui
MaTEMaTUYeCKOro M MPYKUHHOIO MAasTHUKOB, ONTHYECKas CHJIa coOMparomei
JUH3bI,  PAJAMOAKTHBHBIM  (OH):  IUIAHUpPOBaTh  U3MEPEHHs,  COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIIOJHATH U3MEPEHMS, CIEAYsI IPEIII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIMYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coONI0IaTh MpaBWJIa TEXHUKM OE€30MaCHOCTH MpU padoTe ¢ JabopaTOPHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU MU3YyUEHHBIX (PU3MUECKUX MOJENeH: MaTepralibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI MCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IUIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIETb aTOMHOTIO $1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHUA (B TOM 4YHUCIE: CHUAOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMs, pPAKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucCmofb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PHUCYHKHM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB IpHU
pElIeHUH YYEOHO--IPAKTUYECKUX 3a]ad, ONTHUYECKHUE CXEMBbI JJIi MOCTPOEHUS
M300paKEHUI B TJIOCKOM 3€pKajie ¥ COOUparonieit JIMH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MHPAKTUUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui oOecreueHus
0e30macHOCTH TIpU OOpaIllleHUH ¢ MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3KOJOTUYECKOrO0 TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(popManmu ¢undeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYIIUPYS TMOUCKOBBIIM 3alpoc, HAXOIUTh MyTH OINpPEICIICHUs
JIOCTOBEPHOCTH TOJIy4eHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HaHUM u
JOTIOJTHUTENBHBIX UCTOYHUKOB;



UCIONB30BaTh TMPU BBHIMOJHEHUHM YYEOHBIX 3aJaHUN  HAYYHO--TOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTEpUaibl, PECYpChl CETU
WHTepHeT, BiaaeTb NpUEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, NPeoOpa3zoBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3laBaTh COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHGOPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOIMIHO
NPEACTABIATh PE3YNbTAThl MPOEKTHOW WM HCCIEA0BATEIBCKOW AESTENbHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YYEHHbBIA NOHATUWHBINA anmapaT U3y4acMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMEl ¢ Yy4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanyecTBO 9acon DJIeKTPOHHbBIE
Ne | HammeHoBaHmMe
/| pa3snenoB u Tem B K n (undpossie)
2 ﬁ oI; J;JMH eer OHEPOHLHH paéc THHeckH o0pa3oBaTejibHbIE
porp 0 € padoThI e padoThbl pecypeni
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMH OKPY/KAKIIEr0 MUpa
DU3KKa - HAVKA O bubnmmoreka [IOK
1.1 YK 2 0 0 https://m.edsoo.ru/7f4161
IpUpoJIe o
dusnueckue bu6nmoreka IIOK
1.2 2 0 0 https://m.edsoo.ru/7f4161
BEJIMYUHBI 04
EcTecTBEeHHOHAYYHEI bubanorexa LHOK
1.3 | 2 0 1 https://m.edsoo.ru/7f4161
W METOJI IIO3HAHUS 04
Uroro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeeHHS O CTPOEHHH BellecTBA

bubnunoreka LIOK
2.1 | Crpoenue BeniecTBa 1 0 1 https://m.edsoo.ru/7f4161
94
JIBrokenue u bubnnorexa [JOK
2.2 | B3auMojeicTBUE 2 0 1 https://m.edsoo.ru/7f4161
YaCTHI] BELIECTBA 94
bubnmorexa LIOK
03 ArperarHsie 2 1 1 https://m.edsoo.ru/7f4161
COCTOSIHMS BEIIIECTBA o4
HUroro mo paszaerny 5
Paznen 3. /IBuikeHue u B3auMo/1eiicTBUE TeJl
bubnmorexa LIOK
M
3.1 CXAHITHCCKOe 3 0 1 https://m.edsoo.ru/7f4161
JIBIKEHUE 04
WHepis, Macca bubmmoreka IIOK
3.2 DHHA, ’ 4 0 1 https://m.edsoo.ru/7f4161
IIJIOTHOCTH 04
bubnunorexa LIOK
3.3 | Cwuna. Bugsl cun 14 1 2 https://m.edsoo.ru/7f4161
94
Hrtoro 1o pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
Hasnenue. [lepenaua
JIABJICHUS TBEPIBIMU bubmmorekxa [IOK
4.1 | Ttemamu, 3 0 1 https://m.edsoo.ru/7f4161
KUIKOCTIMH U 94
ra3aMu
4.2 | JlaBneHHE KUIKOCTH 5 0 0 bubaunorexa [JOK




https://m.edsoo.ru/7f4161

94

bubnunorexa LIOK

43 | Amvoceproe 6 1 https://m.edsoo.ru/7f4161
JABJICHUE o4
5??;;]:;6 HIINCOCTH bu6nmoreka [IOK
4.4 N 7 3 https://m.edsoo.ru/7f4161
HOrPYKEHHOE B HUX o4
TEJ0 -
Hroro 1o pasaeny 21
Pasznesa 5. PaGora u MOIIHOCTH. DHEPrust
bubnunoreka LIOK
5.1 Pa6ora u MOIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
pocThe bubnunoreka LIOK
5.2 P 5 1 https://m.edsoo.ru/7f4161
MEXaHU3MBI o4
Mexann4geckas Bubmnorexa [HOK
5.3 4 0 https://m.edsoo.ru/7f4161
SHEPIrHs
94
HUroro 1o pazaeny 12
PesepBHOE BpeMmst 3
OBHIEE KOJIMYECTBO
YJACOB IIO 68 15

[TPOTPAMME




8 KVIACC

Koaun4decTBo yacoB DJIeKTPOHHbIE
Ne | HammenoBaHmue
n/ a3/1eJI0B M TeM B K I (undposrre)
; ﬁ OI; - cer OH;pOJIBHLI paécTuqecml 06pazoBaTebHbIe
THI 200THI
porp 0 e pado e pado pecype
Paznen 1. TensioBuIe ABJIeHUSA
Crtpoenue u bubnmnoreka HOK

1.1 CBOIICTBa 7 0 0 https://m.edsoo.ru/7f4181c
BEIECTBA e
TerIoBbe bubnunorexa LIOK
1.2 21 1 5 https://m.edsoo.ru/7f4181c
MIPOLIECCHI .
Hroro 1o pazaeny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHMTHBIE SIBJIEHUS
DNEeKTPUYECKUE
3apsiJibl. bu6nmorexa LIOK
2.1 | 3apspbKeHHBIE Teja 7 0 1 https://m.edsoo.ru/7f4181c
U UX e
B3aNMOJICHCTBHE
ITocTosHHEBIH bubnunoreka LIOK
2.2 | DNeKTpHYCCKUit 20 1 7 https://m.edsoo.ru/7f4181c
TOK e
MarHUTHELC bubnuoreka [{OK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181c¢
SIBJICHUS .
DJNeKTpOMarHuTHa bubnnorexa [JOK
2.4 4 0 0 https://m.edsoo.ru/7f4181c¢
ST MHAYKITUS .
HUroro mo pasaerny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
14.5
YACOB I10 68 3
ITPOI'PAMME




9 KIIACC

KosaunuecTBO 4acos DJIeKTPOHHbBIE
Ne | HaummeHnoBaHmue P —
n/ | pasjiesioB H TeM Bcer | Koutpoabunl | Ilpakruyecku 06pAI0OBATEBHELE
n nporpaMMbl 0 e padoThI e padoThI pecypeb
Paznen 1. Mexannueckue siBJeHHUS
Mexauunueckoe
BIDKEHHE 1 bubmuorexa [JOK
1.1 10 0 1 https://m.edsoo.ru/7f41a4a
CIIOCOOBI €10 6
OIMCAHUS =
BzaumoneiictBue Bubmiorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4a
TEN 6
bu6mmoreka [IOK
1.3 3axoHbl 10 0 3 https://m.edsoo.ru/7f41ada
COXpaHEHUs 6
Hroro 1o pasaeny 40
Pasznea 2. MexaHn4yecKHe K0JI€0AHUA U BOJTHBI
bu6mmoreka [IOK
2.1 Mexanuieckue 7 0 3 https://m.edsoo.ru/7f41ada
KOJIeOaHus 6
bu6mmorexa [IOK
M
2.2 CXAHITICCKHC 8 1 3 https://m.edsoo.ru/7f41ada
BOJIHBI. 3BYK 6
Hroro 1o pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJI¢ M 3JICKTPOMArHUTHBIC BOJIHBI

DJIEKTPOMArHuTHO
o nonlc;pn bubmuorexa [JOK
3.1 6 0 2 https://m.edsoo.ru/7f41a4a
AJIEKTPOMArHUTHBI 6
€ BOJIHBI =
Hroro no pazneny 6
Paznen 4. CBeToBbI€ SIBJIEHUS
3aKOHBI bu6mmoreka [IOK
4.1 | pacnopocTpaHeHus 6 0 2 https://m.edsoo.ru/7f41ada
cBeTa 6
JIMH3BI U bu6mmorexa [IOK
4.2 | onruueckue 6 0 3 https://m.edsoo.ru/7f41ada
npuOopbI 6
Paznoxenue bubmuorexa [JOK
4.3 0€JI0Tr0 CBETA B 3 0 2 https://m.edsoo.ru/7f41a4a
CIIEKTP 6
HUroro no pasaerny 15
Pa3nen 5. KBaHTOBBIE SIBJICHHS
51 Ucnyckanue u 4 0 1 bubnmnoreka [JOK

TIOTJIOIICHUE CBETA

https://m.edsoo.ru/7f41a4a




aToMOM 6
CTpocHIe bu6mmoreka [IOK
5.2 p 6 1 https://m.edsoo.ru/7f41ada
aTOMHOTO si/Ipa 6
bubmuorexa [JOK
5.3 SnepHblie peakuu 7 1 https://m.edsoo.ru/7f41ada
6
Hroro 1o pasaeny 17
Pa3nea 6. IloBTopuTe1bH0-00001IaK0 1M MOAYJIb
IToBTOpEeHue 1
0000mmeHmne bubnunorexa [JOK
6.1 | comepkanus Kypca 9 2 https://m.edsoo.ru/7f41a4a
¢busuku 3a 7-9 6
KJ1acc
Utoro no pazneny 9
OBUIEE
KOJIMYECTBO
102 27
YACOB I10

[TPOT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcer | KoHTpO/IbHBI
0 e padoThbl

IIpakTHyeckn
e padoThbI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SBienus
IIPUPOJIbI

dusnueckue
SIBJICHUS

duznueckue
BEJIMUYUHBI U UX
HU3MEpEHHE

Ypoxk-uccienoBanue
"U3mepenue
TEeMIIEpaTyphl IpU
TTOMOIITI
AKHUJKOCTHOTO
TepMOMETpa U
JaTyrKa
Temneparypsl"”

MeTo1p1 Hay4YHOTO
IMO3HAHUS.

Omnucanue
(buzmIecKux
SIBIICHUH C TIOMOIIBIO
MoJelIed

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72
a

Ypoxk-uccienoBanue
"[IpoBepka
TUIOTE3bI:
IATBbHOCTH MOJIETA
IapyKa, MymEeHHOT O
TOPU30HTAIILHO, TEM
OoJIbIIIE, UeM
0oJIbIIIEe BHICOTA
nycka'

Crpoenue BeniecTsa.
OnbITHI,
JIOKa3bIBAIOIIHE
JTUCKPETHOE
CTpOCHHE BEIIECTBA

but6mmorekxa [IOK
https://m.edsoo.ru/ff09fe0
a

JIBr>KeHWE YacTuIl
BEILIECTBA

bubmmorekxa [IOK
https://m.edsoo.ru/ff0a013
€

Ypok-uccienoBanue
«OMBpITHI IO




HaOJIIOICHUIO
TEIJIOBOTO
pacIIUpPEHUS Ta30B»

10

ArperaTHble
COCTOSIHMSI BEIIECTBA

11

OcobeHHOCTH
arperaTHbIX
COCTOSIHUU BOJIBI.
O06001enue no
pazueny
«IlepBoHauaabHbIE
CBEJIEHUS O
CTPOCHUHU
BEILIECTBAY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a037
8

12

MexaHn4deckoe
JIBIDKCHHE.
PaBHoMepHOE 1
HEPaBHOMEPHOE
JBHKCHHUE

bubnuoreka [{OK
https://m.edsoo.ru/ff0a05¢c
6

13

Cxkopoctb. EnuauIb!
CKOPOCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0a079
c

14

Pacuer nmytu u
BPEMEHH JIBUKCHHUS

bubmuoreka [{OK
https://m.edsoo.ru/ff0a0ae
4

15

Nuepuunsa. Macca —
Mepa HUHEPTHOCTH
Ten

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a0cl
0

16

IInoTHOCTB
BenrecTsa. Pacuer
Macchl 1 00beMa
TeJa 1o ero
IUIOTHOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a0fe
e

17

JlaboparopHnast
pabota
«Omnpenenenue
IJIOTHOCTHU TBEPJIOTO
Tenay

18

Pemrenue 3amad mo
TeMe "[ImoTHOCTH
BelrecTna"

bubmmorekxa [IOK
https://m.edsoo.ru/ff0al23
C

19

Cuna kak
XapaKTepUCTHKA
B3alMOJIEHCTBUSA
ten. Cuna
YIIPYTrOCTH. 3aKOH

I'yka

20

JlaGopaTopHnas




pabora «3yueHue
3aBUCHUMOCTH
pacTshKeHus
(medopmaniun)
MIPYXUHBI OT
MPUIIOKEHHOU
CHJTBD»

21

[[AABneHune
Tarorenus. Cuina
TKECTU

22

CBs3b MEXKY CUIION
TSDKECTH U Maccoit
Tena. Bec Tena.
Pemenne 3amad mo
TeMe "Cuia
TsDKecTH"

bubmuoreka [{OK
https://m.edsoo.ru/ff0al77
8

23

Cuita TsDKeCTH Ha
JIPYTUX IUIaHETax.
dusznueckue
XapaKTEPUCTUKU
IUIAHET

bubnuoreka [IOK
https://m.edsoo.ru/ff0al50
2

24

H3mepenue cui.
Junamomerp

bubnuoreka [{OK
https://m.edsoo.ru/ff0al 8c
c

25

Bec Tena.
HeBecomocTh

bubnuoreka [IOK
https://m.edsoo.ru/ff0al77
8

26

CrnosxeHue 1ByX cui,
HaIlpaBJIEHHBIX 1O
OJIHOU MPSIMOM.
PaBHOzelicTBYIOIIAS
CHII

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ala7
0

27

Pemenue 3amau no
TeMe
"PaBHonelicTBYIOIIA
st e

28

Cuna tpenus u eé
BHUbL. TpeHue B
IIPUPOJIE U TEXHUKE

bu6mmoreka IIOK
https://m.edsoo.ru/ff0alb9
C

29

JlaGopaTopHas
pabota «3yuyenue
3aBHCUMOCTH CHJIBI
TPEHUS CKOJIBKCHUS
OT CHJIBI aBJICHUS U
Xapakrepa
COIPUKACAIOLTUXCS
TMOBEPXHOCTEI»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0alcc
8

30

Pemenue 3agad Ha




onpeJereHue
PaBHOICHCTBYIONICH
CHUJIEL

Pemrenue 3amad mo
TeMaM: «Bec Tenay,
«I"paduueckoe

bubnunorexa LIOK

31 H300paKeHHUE CUII, https://m.edsoo.ru/ff0alde
«CHIIBIY, 0
«PaBHOACHCTBYIOIIA
S CUID»
KonTposbnas
pabota 1mo Temam:
«MexaHU4YeCcKoe
NIBIOKEHHEY, «Macca,
32 IUIOTHOCTBY, «Bec
Tenay,
«I"paduueckoe
H300paKeHHE CUIT,
«Cue»
JNasnenue. CriocoObl BuGmorexa LOK
33 YMEHBIUCHI https://m.edsoo.ru/ff0a20a
YBEITHYCHUS 6
JaBJICHUS
JlaBieHue rasa.
3aBUCHMOCTD bubnunoreka LIOK
34 JIaBJICHUS Ta3a OT https://m.edsoo.ru/ff0a237
00BéMa, 6
TEeMIIEPATypPhI
[Tepenaua naBneHus
TBEPJBIMU TEJIAMH, bubnmorexa LIOK
35 JKUJIKOCTSIMH U https://m.edsoo.ru/ff0a25b
razamMu. 3aKoH 0
ITackans
J/laBneHue B
JKHJIKOCTH U Tase, bubnmorexa LIOK
36 BbI3BaHHOE https://m.edsoo.ru/ff0a271
JIECTBUEM CHIIEI 8
TSHKECTHU
Pemenue 3ama4d mo
TEME «,ZIaBJ'IgHI/Ie B Brbmrorexa LIOK
37 https://m.edsoo.ru/ff0a282
JKUJIKOCTH U Ta3e. 6
3axon ITackamsay» -
bubnunorexa LIOK
33 | Coobmarommecs https://m.edsogm/ff0a297
COCY/IBI 0
. bubanoreka LIOK
39 | Imapapmiieckuit https://m.edsogru/ff0a313
npecc

6




ManomeTpsl.

40 [TopuineBoit
JKHJIKOCTHBIN HACOC
Atmocdepa 3emin u bubnmoreka [JOK
41 [PUYMHBI €€ https://m.edsoo.ru/ff0a2b5
CYyIIIECTBOBAHUS a
Bec Bo3ayxa. bubnuorexa [JOK
42 ATtmochepHoe https://m.edsoo.ru/ff0a2b5
JIaBJICHHEC a
H3mepenue
ATMO f dbeproro bub6nmmoreka [IOK
43 P https://m.edsoo.ru/ff0a2da
napiaeHus. OIbIT 3
Toppuuennu -
3aBUCHMOCTD
ATMOCHEPHOTO bubmuoreka [{OK
44 p https://m.edsoo.ru/ff0a2fc
JIABJICHUSI OT BHICOTHI 4
HaJ YpOBHEM MOps B
bapomerp-anepou.
ATpMOC (1)5 Hoep g bubnunorexka LIOK
45 P https://m.edsoo.ru/ff0a2fc
JIaBJICHUC Ha 4
PAa3JIMYHBIX BBICOTAX B
Pemenue 3amad mo
Teme "
46 AtMochepHoe
JnapieHue"
JlecTBUE KUAKOCTH
¥ rasa Ha bu6nunorexa LIOK
47 MOTPYKEHHOE B HUX https://m.edsoo.ru/ff0a327
Teno. ApxumeaoBa 6
cHiIa
JlaGopaTopHas
paborta
«OnpeneneHne
BBIT;)J'IKHI/IBaIOHleﬁ bu6mmoteka IIOK
48 o . https://m.edsoo.ru/ff0a33f
CHJIBI, IEHCTBYIOMIEH .
Ha TEIo, -
MOTPYKEHHOE B
KHJIKOCTD)
JlaGopaTopHas
pabora 1o Teme
«HccaenoBanue
3aBHCHMOCTH Beca bubnunorexa LIOK
49 Tella B BOJAC OT https://m.edsoo.ru/ff0a351

00béMa
IIOTPY’KEHHOU B
KHUJKOCTh 4YaCTH
Tela»

4




50

IImaBanue ten

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a9
6

51

JlaGopaTopHas
paborta
"KoncrpyupoBanue
apeoMeTpa Win
KOHCTPYHpPOBaHUE
JIOJTKH U
oIpeJieNieHue e€
Ipy30n0JbEMHOCTH"

52

Pemrenue 3amad mo
Temam: «IlmaBanue
CYyJIOB.
BosnyxoraBanuey,
«/laBieHue TBEpAbIX
TeJl, )KUIKOCTEH 1
ra3oB»

bubnuoreka [IOK
https://m.edsoo.ru/ff0a365
4

53

KoHntposbHas
pabora 1o Teme
«/laBneHue TBEpAbIX
TeJ, JKUAKOCTEH 1
rasoBy

54

Mexannueckas
pabota

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f8
2

55

MomHOCTb.
Equnuiier MomHOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3f8
2

56

Ypoxk-uccienoBanue
"Pacuét MmomnHoCTH,
pa3BUBaeMOl Mpu
noabEME Mo
nectHuIe"

57

IIpoctsie
MEXaHU3MBbI. PeIyar.
PaBHOBecue cun Ha
pbryare

58

Pbruaru B TeXHHKe,
OBITY U IPUPOJIE.
JlaGopaTopHas
paborta
«HccrnenoBanue
YCJIOBUI paBHOBECHS
pblyara

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a478
e

59

Pemrenue 3amad mo
TeMe «Y CIIOBUS
PaBHOBECHSI pblUara

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a
6




60

Koaduument
TI0JIE3HOTO AeHCTBUS
MeXaHU3Ma.
JlaGopaTopHas
pabota «M3mepenue
KIIJI saknorHoM
TUTOCKOCTI

0.5

61

Pemrenue 3amad mo
teme "Pabora,
mortnHocTh, KITT"

bubnunoreka LIOK
https://m.edsoo.ru/ff0adc4
8

62

Mexanndeckast
SHEPTHsl.
Kunernueckas u
MOTEHIIHAIbLHAS
SHEPTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a425
2

63

3aKOH COXpaHEHUS
MEXaHUYECKOH
SHEPTUH

bubnuoreka [{OK
https://m.edsoo.ru/ff0a436
0

64

YPOK-3KCIIEPUMEHT
110 TeMe
"DKCHepUMEHTAIbLHO
€ omnpeciiCHue
H3MCHCHUS
KWHETHYSCKOHN 1
MOTEHITNATLHON
SHEPTUH NpHU
CKaTBIBAaHHWH TeJIa 110
HaKJIOHHOM
IUIOCKOCTH"

65

KoHnTponbHas
pabora 1o Teme
«Pabora n
MOIITHOCTb.
OHeprus»

66

PesepBHbIii ypOK.
Pabora ¢ Texctamu
10 TeMe
"MexaHn4ecKoe
nBIOKeHne"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0adee
6

67

PesepBHBIil ypoOK.
Pabora ¢ Texctamu
o teme "JlaBnenue
TBEPABIX TEII,
JKUJIKOCTEH U Ta30B"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ff
e

68

PesepBHbIii yPOK.
PaboTa ¢ TexcTramu
o Teme "Pabora.
MoImHOCTb.




‘ Oneprus"

OBIIEE KOJIMYECTBO
YACOB 10
ITPOTPAMME

68

12




8 KUIACC

Ne KosnuecTBo yacon DJIeKTPOHHbIE
B uudposbie
E/ Tewa ypoka OBcer f;:g)’;‘zb““ gg:g::::em" o0pa3oBaTe/ibHbIE
pecypcbl

OCHOBHBIE
MOJIOKEHUS
MOJIEKYJIIPHO- bubmmoreka [JOK

1 KUHETUYECKON 1 https://m.edsoo.ru/ff0a525
TEOPHUHU U UX 6
OTIBITHBIC
MOJITBEPKICHUS

) Macca u pazmep 1
ATOMOB M MOJICKYJI
Mopaenu TBEpHOTO,
JKUJIKOTO U bubmuoreka [{OK

3 ra3zo00pa3Horo 1 https://m.edsoo.ru/ff0a540
COCTOSTHHI €
BEIIIeCTBA
OOBsicHeHHE
CBOMCTB TBEPIOTO,
KUJKOTO U
ra3o00pa3Horo

4 COCTOSTHUI 1
BEII[ECTBA Ha
OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-
KUHETUYECKON
TEOPUH
Kpucrannnueckue bubmorexa [JOK

5 1 https://m.edsoo.ru/ff0a580
U aMop(QHBIE Tena 0

6 1 https://m.edsoo.ru/ff0a553
[ToBepxHOCTHOE 0
HATSHKCHHE
TermoBoe but6mmorekxa [IOK

7 pacumpeHue u 1 https://m.edsoo.ru/ff0a5a2
CKaTUE 6
Temneparypa.
Cas13b

3 TEMIIEpaTyphI CO 1
CKOPOCTBIO
TEIJIOBOTO
JIBKCHUS YaCTHI]

9 Buytpennss 1 bubmuoteka [JOK
sHeprusi. CriocoObl https://m.edsoo.ru/ff0a5c6




W3MEHEHUS
BHYTpPEHHEH
SHEPTrUu

1o

10

Buner
TerIonepeaayn

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a641
2

11

Ypok-
KoH(pepeHIms
"ITpakTHueckoe
UCII0JIb30BaHUE
TEIJIOBBIX CBOWCTB
BELLECTB U
MaTepUasoB B
HEemsX
AHEprocOepexreHUs

n

bubnunoreka LIOK
https://m.edsoo.ru/ff0a65c
0

12

Kommuectso
TEIIOTHI.

Y nenpHas
TEMI0EMKOCTh

bubmuoreka [{OK
https://m.edsoo.ru/ff0a697
6

13

YpaBHeHue
TEILJIOBOTO
Oananca.
TennooOMeH u
TEIIOBOE
paBHOBECHE

bubmuoreka [{OK
https://m.edsoo.ru/ff0a708
8

14

JlaGopatopHas
pabora
"UccnenoBanue
SIBIICHUS
TEII000MeHa pu
CMEIIMBAaHUH
XOJIOTHOU U
ropsiueit BOjbI"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a6a9
8

15

Pacuer koanuecTBa
TEIJIOTHI,
HEOOXOAUMOr0 I
HarpeBaHus Tela u
BBIACIACEMOIO UM
IPH OXJIAXKICHUU

16

JlaboparopHas
pabora
"Onpenenenne
YAEIbHON
TEII0EMKOCTH
BelecTna"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a6bb
0

17

DHeprus TOIINBA.
VY nenpHas Temnora

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5




CropaHus

1]

18

[InaBnenne n
OTBEp/IC€BaHUE
KPUCTAJUTHYECKUX
Tell. Y aenpHas
TEII0TA IJIaBJICHUS

bubnmoreka [IOK
https://m.edsoo.ru/ff0a71d
2

19

JlaGopaTopHas
pabora
"Onpenenenue
YAEIbHOM TEIUIOTHI
IUIaBJICHUA JIbaa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue
Y KOHJICHCAIHSl.
Hcnapenune

bubnmoreka [IOK
https://m.edsoo.ru/ff0a740
c

21

Kunenue.

VY nenpHas TemoTa
napooOpa3oBaHus U
KOHJICHCAIIHH.
3aBHCHMOCTD
TEeMIEPaTypbl
KHUIICHHS OT
aTMOoC(epHOro
JIaBJICHUS

bubmuoreka [{OK
https://m.edsoo.ru/ff0a786
c

22

BrnaxnocTs
BO3/IyXa.
JlaGopatopHas
paborta
"Onpenenenue
OTHOCUTEIbHOU
BJIQXKHOCTH
BO3/TyXa"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a762
8

23

Pemenue 3amau Ha
ompeeneHne
BJIAYKHOCTH
BO3JIyXa

24

[IpuHnmns! paboThl
TETIOBBIX
JIBUTATEIICH.
[TapoBas TypOuHa.
JBurarenn
BHYTPEHHETO
CrOpaHus

25

KII/] TermoBoro
JIBUTATEIIS.
Tennoselie
JIBUTATEITN U
3amuTa
OKpYXaromei

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7c7
C




cpebl

26

3aKOH COXpaHECHHUS
U IIPEBPALLECHUS
SHEPIUU B
TEIJIOBBIX
poreccax

27

IToaroroBka K
KOHTPOJIBHON
pabote 1o Teme
"TerioBble
SIBIICHHS.
N3menenne
arperaTHbIxX
COCTOSIHUM
BerecTna"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f
2

28

Kontponbnas
pabora 1o Teme
"TennoBbie
SIBIICHHS.
N3menenue
arperaTHbIxX
COCTOSIHUM
BerecTna"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a86a
e

29

DneKkTpuszanus Ted.
[Ba pona
JJIEKTPUYECKHUX
3aps10B

30

Ypok-
HCCIIEJOBaHHE
"DnexTpuzanus Tel
WHIYKIUEH U IIpU
CONPUKOCHOBEHUU"

31

B3anmoneiictBue
3apsHKEHHBIX TETl.
3axoH Kynona

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a87e
4

32

DIIeKTpUIECcKoe
oJe.
HarmpsxeHHOCTB
ANEKTPUYECKOTO
nonst. [IpuHnmn
CyNEepHO3UIUU
AIIEKTPUYECKHUX
noJjen

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0
a

33

Hocurenn
AIIEKTPUUYECKUX
3apsoB.
OneMeHTapHbIN
3apsan. CtpoeHue




aToMa

34

[IpoBOoHUKY U
JUAICKTPUKH.
3aK0oH COXpaHEHUSs
AIEKTPUUECKOTO
3apsa

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

35

Pentenue 3amau Ha
MIPUMEHEHUE
CBOMCTB
ANEKTPUUECKUX
3apsI0B

bubnunoreka LIOK
https://m.edsoo.ru/ff0a90c
C

36

DNEeKTPUUECKUM
TOK, YCIIOBUS €TO
CYIIIECTBOBAHUA.
Hctounuku
AIEKTPUYECKOTO
TOKa

bubnunoreka LIOK
https://m.edsoo.ru/ff0a95a
4

37

JencTBus
AIEKTPUIECKOTO
TOKa

bubmuoreka [{OK
https://m.edsoo.ru/ff0a96b
2

38

Ypok-
UCCIIeIOBaHHE
"JleiicTBUE
AIEKTPUUYECKOTO
1oJIs Ha
IIPOBOJHMKH U
JUAJIEKTPUKH"

39

DIIEKTPUUECKUI
TOK B MeTaJlIax,
KUJKOCTAX M razax

bubmmoteka IIOK
https://m.edsoo.ru/ff0a983
8

40

DJeKTpuuecKas
LENb U €€
COCTaBHBIE YaCTH

41

Cuna ToKa.
JlaGopatopHas
paborta
"N3mepenue u
peryIupoBaHue
CHUJIBbI TOKA"

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a8bd
6

42

DIIEKTPUYECKOE
HalpsUKEHUE.
BosnbT™meTp.
JlaGopatopHas
pabora
"U3mepenue u
peryJivpoBaHue
HanpspkeHus"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a%e1
4




43

CormnpoTuBieHne
MIPOBO/IHHKA.

VY nenbHoe
COINPOTHBIICHUE
BEIIIECTBA

bub6nmoreka [IOK
https://m.edsoo.ru/ff0aa73
8

44

JlaGopaTopHas
pabora
"3aBUCUMOCTD
AIEKTPUUECKOTO
COTIPOTUBIICHUS
MPOBOJIHHKA OT €0
JUTMHBI, IO
MONIEPEUHOTO
CCYCHHUA U
Marepuana"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0aa73
8

45

3aBUCUMOCTD CHJIBI
TOKA OT
HATIPSDKCHUS.
3axon Oma mis
ydacTka 1enu

bubnuoreka [{OK
https://m.edsoo.ru/ff0aa44
a

46

JlaGopaTopHas
pabora
"UccneqoBanue
3aBUCHMOCTH CHUIBI
TOKa, UIYILErO
4yepe3 pe3ucTop, OT
COTIPOTUBIICHUS
pe3ucrtopa u
HaANPSDKEHUS Ha
pesucrope"

bubmuoreka [{OK
https://m.edsoo.ru/ff0aa04
e

47

TTocienoBaTenbpHOE
Y TapajieIbHOe
COCIMHEHUS
MIPOBOJIHUKOB

48

JlaboparopHas
pabora "[IpoBepka
IIpaBUJIa CII0KEHUS
HaIPSHKEHUN TIPU
MOCJIeI0BAaTEIbHOM
COEIMHEHUH JIBYX
pe3ucTopon”

bu6mmoreka IIOK
https://m.edsoo.ru/ff0aaas
8

49

JlaGopatopHas
pabora "IIpoBepka
MIpaBUJIA JIsl CHITBI
TOKa TPH
napaieIbHOM
COCMHEHUH
pe3ucTopoB”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0aadl
e




50

Pemenne 3amau Ha
MIPUMEHEHHUE
3akoHa OMa it
Pa3JIMYHOTO
COCIUHCHUA
MIPOBOJHUKOB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora u
MOIIIHOCTD
AIEKTPUUECKOTO
TOKa. 3aKOH
Jxoyins-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0ab12
4

52

JlaGopatopHas
pabora
"Onpenenenue
paboTHI 1
MOIITHOCTH
AJEKTPUYECKOTO
ToKa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ab3e
0

53

DIIEKTpUYECKHE
ey U
noTpeOuTenn
ANEKTPUYECKON
SHEPruu B OBITY.
Kopotkoe
3aMbIKaHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ab66
0

54

ITonroroska k
KOHTPOJIBHON
pabote o Teme
"DnexTpuueckue
3apsAael.
3apsiKeHHbIE Tena
U UX
B3alUMOJICUCTBUSL.
ITocTossHHBIM
ANEKTPUYECKUAMN

TOK

bu6nmorexa LIOK
https://m.edsoo.ru/ff0abd2
c

55

Kontponbnas
pabota o Teme
"DIeKTpUYecKue
3apssl.
3apsKeHHbIE Tea
U UX
B3aMOJICUCTBUSL.
ITocTostHHBIM
AIEKTPUUECKUIN

TOK

but6mmorekxa [IOK
https://m.edsoo.ru/ff0abea
8

56

ITocTrossaHBIE
MAarHuThl, UX




B3aUMOJIENCTBUE

57

Ypok-
UCCJIeIOBAHNE
"U3ydenue noneu
MOCTOSTHHBIX
MarHuToB"

bubnmoreka [IOK
https://m.edsoo.ru/ff0ac3d
0

58

MarsuTHOE T10JI€.
MarsuTHoe IoJie
3emMau U ero
3HaYCHHUE JIJIS
JKH3HH Ha 3eMiie

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOb
a

59

OmneiT OpcTena.
MaruuTtHoe noie
AIEKTPUYECKOTO
TOoKa MarsuTHoe
T0JI€ KaTYIIKH C
TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0acld
2

60

[Ipumenenne
AJIEKTPOMAarHUTOB B
TEXHUKE.
JlaboparopHas
pabota "HUzyuenue
JIEHUCTBHUS
MarHUTHOT'O TOJIS
Ha MPOBOJIHUK C
TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74
a

61

DIIEeKTPOABUTATEID
IIOCTOSTHHOTO TOKa.
Hcnons3oBanue
JJEKTPOABUTaTENEH]
B TEXHUYECKUX
YCTPOMCTBAxX U HA
TpaHCIOPTE.
JlaGopatopHas
paborta
"KoHcTpynpoBaHue
U U3yueHue paboThl
aJIeKTpoaBUraTess”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac86
c

62

Omnerter @apages.
3aKoH
3JIEKTPOMArHUTHOM
UHAYKLHH.
ITpaBuno Jlenna

63

DIIEKTPOTreHEPATOP.
Crioco6b1
MOTYICHUS
ANEKTPUYECKON

SHEPrUHu.




DIIEKTPOCTAHIIUU
Ha
BO300HOBIISIEMBIX
HCTOYHUKAX
SHEPIUU

64

IToaroroBka k
KOHTPOJIBHON
pabote 1o Teme
"DnekTpuuecKue u
MarHUTHbIE
SIBJICHUS"

65

Konrtponbnas
pabora 1o Teme
"DeKTpUUECKHUe U
MarHUTHBIE
SIBJICHUS"

bubmuoreka [IOK
https://m.edsoo.ru/ffOacbl

4

66

PesepBHBIil ypoK.
PaGota ¢ TexcTaMu
10 TEME
"TennoBbie
SIBJICHHS"

bubmuoreka [IOK
https://m.edsoo.ru/ffO0acc5
e

67

PesepBHBIil ypokK.
Pabora ¢ Texctamu
10 TeMe
"ITocTostHHBII
JJIEKTPUYECKHUI
TOK"

bubnunoreka LIOK
https://m.edsoo.ru/ff0acdc
6

68

PesepBHBIil ypOK.
Pabota ¢ TekcTaMu
10 TeEME
"MarauTHblie
SIBJICHUS"

OBILIEE KOJIMYECTBO

YACOB I10
[TPOT'PAMME

68

14.5




9 KITIACC

e KoaundecTBO YacoB DJIeKTPOHHbIE
h uudgponbie
n/ | Tema ypoka
. yp Bcer Kon;po.m)m,l Hpaécanecma 0GpazoBaTETbHbIC
0 e padoThl € padoThl pecypesI
MexaHn4ueckoe
1 TIBUKCHHE. 1
MartepuanbpHas TOUKa
Cucrema orcuera.
OTHOCHUTENBLHOCTD bubmuorexa LIOK
2 1 https://m.edsoo.ru/ff0ad4
MEXAHUYECKOTO 74
JIBAYKEHUS —
PaBHOMEpHOE bubnuorexa [JOK
3 IIPSAMOJIMHENHOE 1 https://m.edsoo.ru/ff0ad 1
JBHKCHHE 9a
HepaBHomepHoOe
IIPSAMOJIMHENHOE
4 nBwxeHue. Cpenansis 1
A MCHOBEHHAS
CKOPOCTH
ITpssmonuHeHOE
p£3HoyCKopeHHoe bubnnoreka [JOK
5 1 https://m.edsoo.ru/ff0ad8
IBIDKEHUE.
d4
YckopeHue
CxopocTh
IPSAMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO 1
nBwkenus. ['papux
CKOPOCTH
JlaboparopHas
pabota
"Onpenenenne
yCK(?peHI/m Tena npu bubmuorexa LIOK
7 1 1 https://m.edsoo.ru/ff0adb
PaBHOYCKOPEHHOM T
JBHKCHHUH 10 o
HaKJIOHHOM
IUIOCKOCTH"
3 CB00OOgHOE TTaZIeHNe 1
ten. OnbiTe! [anunes
PaBHOMeEpHOE
IBIDKEHUE T10
okpyxHocTu. [lepuon bubnuorexa [IOK
9 H YacToTa 1 https://m.edsoo.ru/ff0ae17

obparieHusl.
JIuneliHas u yrinosas
CKOPOCTH

6




LlenTpocTpemurensH

10
0€ YCKOpEHUe
[IepBrlii 3axoH bubnunoreka [IOK
11 HrroTona. Bekrop https://m.edsoo.ru/ff0ae61
CHJIBI 2
Bropoii 3ako
Hz }(I))T;/IHa " bubmuorexa [JOK
12 " https://m.edsoo.ru/ff0ae72
PaBHOelicTBYIOIIAA .
cuiia B
Tperuii 3aKoH bubnuoreka [IOK
13 HprotoHa. https://m.edsoo.ru/ff0ae98
Cyneprio3uiusi CHI 2
Pemienne 3aga4d Ha bu6mmoreka [IOK
14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
HrroTona [¢
Cra oCTH bubmuorexa [JOK
15 YHpyr ’ https://m.edsoo.ru/ff0aeca
3axoH ['yka 5
Pemenue 3amay no
16 teme «Cuna
YIPYTOCTH
JlaGopaTopHas
paborta bubnuorexa [JOK
17 «Omnpenenenue https://m.edsoo.ru/ffOaee2
YKECTKOCTH 8
PYKUHBDY
bu6mmoreka [IOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
Pemenue 3amay mo Eubmorexa IIOK
19 https://m.edsoo.ru/ff0afa2
teMe «Cuma TpeHHs 6
JlaGopatopHas
paborta bubnmnoreka [JOK
20 "Onpenenenue https://m.edsoo.ru/ff0af8b
koa(urmenta e
TPEHUs CKOJIbXKEeHus"
Pemenue 3amay mo
Teme "3aKOHBI bu6mmorexa [IOK
21 Hororona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna e
TpeHus"
Cwita TsKecTd u
3aKOH BCEMHUPHOT'O bubnmoreka [JOK
22 TATOTECHUS. https://m.edsoo.ru/ff0af04
Yckopenue 4

¢BOOOIHOTO ITaIEHUSA




23

Ypok-koHpepeHuus
" JIBMKEHHUE TEII
BOKPYT
PaBUTALMOHHOTO
uentpa (CoyiHeuHas
cucTeMa).
lanaxktuku"

24

Pentenue 3amau mo
TeMe "Cuja TSOKECTH
1 3aKOH BCEMHUPHOTO
TSAroTeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ffOaf5f
8

25

IIepBas kocmuueckas
CKOPOCTb.
Hesecomocts 1
HIEPErpy3Ku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33
C

26

PaBHOBecue
MaTepuaibHON TOUKH.
AOcCo0THO TBEPI0E
teno. PaBHoBecue
TBEPAOIO Tea C
3aKpeIIEHHON OChIO
BpalleHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOafe3
6

27

MOMEHT CHUJIBI.
[lenTp TsKECTH

28

Pemenue 3agaq mo
TeMe "MOMEHT CHIIBIL.
Hentp TsikecTn"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02
b4

29

IToaroroska k
KOHTPOJIbHOM pabore
10 TeEME
"MexaHH4ecKoe
JIBIDKCHHE.
BsanmoneiicTeue

TCII

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b04
08

30

KonTponbnas pabota
110 TeEMe
"MexaHn4eckoe
JIBIDKEHHE.
BzaumoneticTBue
Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b06
ec

31

HNmnynsc Tena.
NMItynsC cuitbl.
3aKOH COXpaHEHHUS
UMIyJbca. YOPYyroe u

HEyIpyroe
B3aMMOJICHCTBHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0b07{f
a

32

Pemenue 3amay no
Teme "3aKkoH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b09




COXpaHEHUs
uMnysabca"

Ypok-koHpepeHuus
"PeakTUBHOE

33 JBUKEHUE B MIPUPOJIC
U TEXHUKE"
bu6mmoreka [IOK
M
34 az)c()izﬂlffa?a}:{ocu https://m.edsoo.ru/ff0b0a
p 1 84
Pabora cuiier
TSOKECTH, CHJIBI bubuorexa TIOK
35 YIPYFOCTH H CHIbI https://m.edsoo.ru/ff0b0d
b8
TpEHUs -
JlabGopaTopHas
pabora
«Onpenenenue
36 pabOTHI CHIIBI TPCHUS
MIPU PaBHOMEPHOM
IBUKEHUU TejIa 110
TOPU30HTAIBHOM
MTOBEPXHOCTH
CBs13b SHEPrUu U
37 paboTHI.
ITorennunansaas
SHEPIHs
Kunernueckas
bu6mmoreka [JOK
. T
38 ?(I:Iillzl;lfd}j{eciggeMa © https://m.edsoo.ru/ff0bOc
32
SHEPIruu =
39 3aKOH COXpaHEHHUS
SHEPTUM B MEXAHHUKE
JlaGopatopHas
bu6mmoreka [IOK
5!
40 13):1?(())1:2 :Osg;;:}?;ﬂ https://m.edsoo.ru/ff0b12f
SHEPTUNY €
KonebarenbHoe bu6mmoreka [IOK
41 NBIDKEHHE U €T0 https://m.edsoo.ru/ffOb18
XapaKTePUCTUKHU 58
3aryxaroue
e BuGmorexa LIOK
42 BBIHY)K,ZLCH'HLIC https://m.edsoo.ru/ff0b20f
0
Kkosiebanus. Pesonanc =
Maremarnueckuii u
43 NPYKUHHBIN
MAasiTHUKU
bu6nmoreka [JOK
44 YpoK-necienopannue https://m.edsoo.ru/ff0b19

«3aBUCUMOCTD

7a




nepuojaa Kojaebanui
OT JKECTKOCTH
IIPY’KUHBI U MacCChI
rpy3a»

45

[IpeBpamenue
SHEPTHH MPHU
MEXaHUYECKHX
KOJIEOAHMIX

46

JlaGopaTopHas
pabora
«Omnpenenenue
Y4aCcTOTHI U TIEPUO/IA
KoJIEOaHMI
PYKHHHOTO
MasITHUKA»

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

C

47

JlaboparopHas
pabora «IIpoBepka
HE3aBUCHMOCTHU
neprojaa KojaeOaHui
rpy3a, MO/IBEIICHHOTO
K HUTH, OT MacChl

rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b19
7Ta

48

Mexanndeckue
BostHBI. CBOMCTBA
MEXaHUYECCKUX BOJIH.
IIpononbHBIE U
TIOTIEPEYHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21f

€

49

VYpok-koHpepeHuus
"MexaHn4ecKkue
BOJIHBI B TBEPIOM
tene. CelicMuueckue
BOJIHBI"

50

3BYK.
Pacnpoctpanenue u
OTpaXkKeHHUe 3ByKa

51

Ypok-uccnenoBanue
"Habmronenue
3aBUCUMOCTH BBICOTHI
3ByKa OT YacTOThI"

52

I'pomMKOCTB 3ByKa U
BBICOTA TOHA.
AKycTudeckuit
pE30HaHC

53

VYpok-koHpepeHIus
"VnpTpasByk u

nH(ppa3ByK B
IPUPOJIE U TEXHUKE"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b23
ca




54

ITonroroBka K
KOHTPOJIbHOH paboTe
1o TeMe ""3aKOHBI
COXpaHEHHUs.
Mexanugeckue
KoJieOaHMs U BOJIHEI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f
0

55

KontponsHas padora
1o TeMe "3aKOHBI
COXpaHEHHUS.
Mexanndeckue
KoJIeOaHMs U BOJIHEL"

56

DIIeKTPOMarHuTHOE
noJe.
DNeKTpOMarHuTHBIC
BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2a
be

57

CsoiicTBa
3JIEKTPOMAarHUTHBIX
BOJIH

58

Ypok-koHpepeHuus
"xana
AIIEKTPOMArHUTHBIX
BOJIH.
Hcnonn3oBanne
3JIEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM
cBsa3n"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe
6

59

Ypok-uccnenoBanue
"N3yueHue cBOMCTB
SJICKTPOMArHuTHBIX
BOJIH C [TOMOIIIBIO
MOOMJIBHOTO
Tesnepona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c
6¢c

60

Pemenue 3agad na
omnpeeIeHue
YaCTOThI U OJIVUHBI
3JIEKTPOMArHUTHON
BOJIHBI

61

DJIeKTpOMarHuTHas
IpUpoJa CBETA.
CxopocThb cBera.
BomnnoBrie cBoOlicTBa
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31
do

62

HcTtounuku cBeta.
[IpssmonuHeiHOE
pacrpocTpaHeHHe
cBeTa. 3aTMEeHUs
Connua u Jlynst

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b36
58

63

3aKOH OTpaXKeHUs

bu6mmoreka [IOK




cBeTa. 3epkana.
Penrenue 3amau Ha
MIPUMEHEHUE 3aKOHa
OTpaKEHUS CBETA

https://m.edsoo.ru/ff0b38
c4

64

[Ipenomiienue ceera.
3aKOH MpeIoMIICHUS
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3ae

a

65

ITonmHOE BHYTpEHHEE
OTpakeHHE CBETa.
Hcnonb3oBanue
MOJIHOTO
BHYTPEHHETO
OTpaXeHHUSI B
OIITUYCCKUX
CBETOBOJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c
5¢

66

JlaboparopHas
pabora
"UccnemoBanue
3aBUCHUMOCTH yTJia
MIPEITOMIICHUS
CBETOBOI'O JIy4a OT
yrila majeHus Ha
rpasuue "Bo3ayx-
crexio""

67

Ypok-koHpepeHuus
"Ucnonp30BaHue
ITOJTHOTO
BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS
CBs3B"

68

JInmsel. OnrTnyeckas
CHJIa JINH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3{2
C

69

[TocTpoenue
n300pakeHui B
JMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b44
4a

70

JlaboparopHas
pabota
"Onpenenenne
dboxycHOTO
pacCTOSTHUS U
ONTUYECKOUN CHUITBI
cobuparomniei TuH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b42
06

71

VYpok-koHpepeHuus
"OnTuyeckue
JIMH30BbIe TpUOOpH"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcOa7

€




I'nma3 xak onruueckas

bubmuorexa [JOK

72 https://m.edsoo.ru/ff0b46
cucrema. 3peHue 34
VYpok-koHpepeHus
"JleheKThI 3peHHsL.

73
Kaxk coxpanutb
3penue"

Paznoxenue 6emoro
CBETa B CIIEKTD.
OmneiTel Hht0TOHA. bubmuorexa [JOK

74 Croxenue https://m.edsoo.ru/ffOc0f4
CIIEKTPAJIbHBIX c
1BeToB. Jlucnepcus
CBeTa
JlaboparopHas
pabota "OnbIThI 11O
S iﬁ;ii};ﬁfgegom bubmuoreka [JOK

75 https://m.edsoo.ru/ff0c0e2
BOCTIPUSTHIO [IBETA a
MPEAMETOB MPU UX -

HaOJIIOZICHUU Yepe3
1IBETOBbIE QUIBTPHI"
YPpOK-IPaKTUKYyM
"BosHOBBIC CBOMCTBA

76 CBETa: IUCIIePCHS,
uHTepPepeHus u
mudpaxius'

Omnerter Pesepdopna bubnmnoreka [JOK

77 U IUTaHEeTapHas https://m.edsoo.ru/ff0c12a
MOJIC]Ib aTOMa 8
IToctynatel bopa.

78
Mopens aroma bopa
Hcnyckanue u
MOTJIOIIECHUE CBETa bu6mmoreka [JOK

79 aroMoM. KBaHTBI. https://m.edsoo.ru/ff0c14
JIuHeiiyaTeie 4c
CIIEKTPBI
Yﬁ;’gﬂ‘}g’;:;;:w Bu6miorexa [OK

80 https://m.edsoo.ru/ffOc15
CIIEKTPOB 50
UCITyCKaHHUs" o
PagnoakTuBHOCTE 1 bubmuorexa IOK

81 .. https://m.edsoo.ru/ff0c16
e€ BUJIbI

72
CtpoeHre aTOMHOTO bubnnorexa [JOK

82 anpa. HykionHas https://m.edsoo.ru/ff0c18a
MOJIEITh c

83 PanvoakTuBHBIE bubmuorexa [JOK




MIpeBpalICHHUS.
H3otonsl

https://m.edsoo.ru/ffOclal

4

84

Pemenune 3amad mo
TEME:
"PagnoaKkTHUBHLBIE
npeBpaiieHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOclb
4a

85

IIepuon nmonypacnana

86

VYpok-koH(pepeHus
"PagnoaKkTHBHLBIE
W3IIyYCHHS B
pHUPOJIe, MEIUIINHE,
TexHuke"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c21
26

87

S nepHble peakuuu.
3aKOHbBI COXpaHEHUsI
3aps0BOTO U
MacCOBOI'0 YHCET

bubmuorexa [JOK
https://m.edsoo.ru/ffOclc5

8

88

OHeprus CBA3U
aTOMHBIX a1ep. CBs3b
MacChl U DHEPTHH

bubmuoreka [JOK
https://m.edsoo.ru/ffOc1d
Ta

89

Pemenue 3agaq mmo
teme "SnepHbie
peakiuu"

90

Peakiuu cunresa u
JIEJICHUS STIeP.
VIcTOYHUKY SHEPTHH
ConHna u 38837

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e8

8

91

VYpok-koHpepeHIus
"SAnepHas
SHEPreTHKa.
JlericTBus
PaTuOaKTUBHBIX
M3JIy4eHUI Ha )KUBBIE
OpraHu3MbI"

92

ITogroroska k
KOHTPOJIbHOM pabote
10 TeMe
"DIeKTpOMarHuTHOE
noJie.
DJIEKTPOMAarHuTHHIE
BOJIHBIL. KBaHTOBBIE
SIBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c22
3e

93

KonTponbHas padora
1o TeMe
"DeKTpOMarHuTHOE
ToJIe.
DIIeKTpOMarHUTHBIC
BOJIHBL. KBaHTOBBIE




sBieHus"

IToBTOpEHME,
%2%?)15;;{;1516 bu6mmoreka [IOK
94 https://m.edsoo.ru/ff0c24
paboThI IO KypCy 5a
"BzaumonencTaue —
Ten"
IToBTOpEHME,
00o0011IEHHE.
Pemenne pacueTHbIX bubnuoreka [IIOK
95 1 Ka4eCTBEHHBIX https://m.edsoo.ru/ff0c25
3a]1a4 I10 TEME 72
"TeroBble
npoiecch”
[ToBTOpEHHE,
00001IEeHHE.
Pemenue pacueTHbIx bubnuorexa [JOK
96 1 Ka4eCTBEHHBIX https://m.edsoo.ru/ff0c2a2
3a1a4 1o teme "KITJ] 2
TEIIOBBIX
nsurareaein"
[ToBTOpEHHE,
00001IEeHHE.
PemeIII{II/Ie pacYeTHBIX Bubmiorexa ITOK
97 https://m.edsoo.ru/ff0c2b
1 Ka4eCTBEHHBIX 30
3aga4 no teme "KIIJ] =
AJIEKTPOYCTAaHOBOK"
IToBTOpEHME,
00o0meHwne. bu6mmoreka [IOK
98 JlaGopaTopHsble https://m.edsoo.ru/ff0c2c5
paboTHI IO KypCy 2
"CBeTOBBI€E SIBJICHUS"
IToBTOpEHME,
0006menue. Padora ¢ bubmmoreka [JOK
99 TEKCTaMH 110 TEME https://m.edsoo.ru/ff0c2d
"3aKOHBI COXpaHEHUs 6a
B MexaHuke"
IToBTOpEHME,
00o06menue. Padora ¢ bubnmoreka [JOK
100 | TexcTramu mo Teme https://m.edsoo.ru/ff0c2e8
"Konebanus u 2
BOJHEI"
IToBTOpEHUE,
06o6mpeHHe. Pabora ¢ bubmuorexa LIOK
101 https://m.edsoo.ru/ff0c30
TEKCTaMH 110 TEME 44
"CBeToBEI€ sBJICHNS" -
102 IToBTOpEHue,

00o001tenne. Pabora ¢




TEKCTAMU II0 TEME
"KBanToBas u
snepHas Gpusuka'

OBIIEE KOJIMYECTBO
YACOB 10
ITPOTPAMME

102

27







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®dusuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § knacce/ [lepsimkun A.B., OGmiecTBoO ¢ OrpaHnYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbCcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBoO ¢ orpaHuYeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; Akninonepnoe obiectBo «M3aaTenbeTBoO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. 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 BEIOPAHHBIM YUEOHUKOM:

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

5. Jlykamuk B.M. CO0pHHK BOIIPOCOB U 3aj1a4 1o ¢puszuke. 7-9 k1. — M.:



[Tpocsemenue, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 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 YY€OHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOmpocoB u 3a1a4 no ¢puszuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

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

7. AcraxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padboThl. KOHTpOJbHBIE
3aganus. —Caparos:JIuuei, 2014.

8. «KonTponpHO-U3Meputenbubie MmaTepuansl. @usnka. 7 kimacce/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. [Teprrimkun @uznka-8xn 2017 M. Jlpoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. [Ipoda

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

13.B.B. lllaxmatosa ,O.P. llledep Anarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuit Coopark BonpocoB u 3agau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccbl: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanus. Pusnka. 7 — 9 kiacchbl
(aBTopel: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUYCOHUKOM:

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

5. Jlykamuk B.U. COopHHK BOpOoCcoB U 3a1a4 o ¢pusuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIC

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



7. ActaxoBa T.B. ®usuka. 7 xknacc. Jlaboparopusie pabotbl. KOHTpobHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponbHO-U3Mepurtenbubie MmaTepuaisl. Ousnka. 7 kinace/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHO-MeToaudeckoe mocooue/ A.E. Mapos.-

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

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOThI 10 GU3KKE. 9 Ki1acc: K yueOHUKY
A.B. Ileppiukuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomuena. — M.
N3natenscTBO «OK3ameny, 2014,

TecTsl o pusnke. 9 kiace: k yueouuky A.B. Ilepsimkuna, E.M. I'yTHuk
«®Dusnka

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

®dwuzuka. 9 kinacc. TemaTuueckue TeCTOBbIC 3aAanus 715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Muponikuna. — SIpocinasias: OO0 «Akaaemust
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

7 KITACC

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

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



3. Enunas komuiekius mu@poBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexum

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

4. VlaTepecHble MaTepUalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI IT0 TeMaM;
HarJsAHbIe TocoOus K ypokam. — Pexxum goctyma: http://class-fizika.narod.ru

5. lludposbie 0Opa3oBaTeIbHBIC pecypchl. — Pexkum moctyna:
http://www.openclass.ru

6. DIeKTpoHHBIC YueOHUKH 110 dusuke. — Pexxum mocryna: http://www.fizika.ru
8 KIIACC

1. bubnamnoteka — Bc€ no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru

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

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

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

4. lutepecHble MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TECTHI 10 TeMaM;

HaTJISITHBIE TTOCOOMS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKHU 10 Pu3uke. — Pexxum noctyna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Enunas koyuiekuus Hu(poBbIX 00pa30BaTebHBIX PECYPCOB. — Pexum

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

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

HarJIsIHbIe TOcoOus K ypokam. — Pexxum fgocryna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnexktpoHHbIe YueOHUKH TI0 pusuke. — Pexum goctyna: http://www.fizika.ru

6.lucranmmonnas nikosua Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.



CerteBoe oOpazoBaTenbHOE coobmecTBo. http:// www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

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

8. denepanbHbIi LIEHTP HHGOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

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

10. I'azeta «1 cenTs10ps» MaTepuansl o gusuke. http://archive.1september.ru/fiz

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

12. ’KuBas pusuka: obydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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