MHUHHCTEPCTBO NPOCBEILEHWUSI POCCHHCKON ®E/JIEPALIHA
Mununcreperso obpazosanns Teepexoii obaacTi

Yupasienne oopazosanus agmuancrpanny Kaauanncxoro
MyHHIRDAILHOTO pajiona Teepekoii obaacTi
MOY "Nlymkunckan COLI "

PACCMOTPEHO T, VT?E'PX{JJ,EHO
Ha nejarorsdeckom cosete g o S A KTOp MIKOJIbI
Ne 8 or 28.08.2024 Lilypus A.B.

Y Alpuxas Ne 211-0n
Or 30.10.2024r.

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

JUTs o0yJaromuxcs 7-9 kiaccoB

c. llymkuno 2024



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOIl 00Opa30BaTENbHOW MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TIpaMOTHOCTH OOYYalOIIMXCSl M OpraHU3alyi0 H3Y4YCHHS
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPEeNOCTaBIsieT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;
WHTEPIPETUPOBATh JAaHHBIE W HCHOJb30BAaTh HAyYHBIE JOKA3aTeNbCTBA A
MOJTYYEHHUsI BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa3oBaTEIbHBIE TMPOTPAMMBI, YTBEPXKAEHHOW peIICHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

NpUOOpPETEHNE HMHTEpEca M CTPEMJICHUS OOy4YaroIMXCAd K HAyYHOMY H3YyYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUs U (OpMHpPOBAHHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3yYeHHUs OCHOB
CTpOCHHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE TIPENCTAaBICHUA O POAM (U3MKH JUISI  Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEICTaBICHUNH O BO3MOXKHBIX cepax Oyayuied mnpodeccuoHaIbHOU
NEeSATEIbHOCTH, CBSA3aHHOW C (PM3MKOHM, MOATOTOBKA K JaJbHEHIIEMYy OOYYEHUIO B
TOM HAIpPAaBJICHUU.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01ero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIIEAYIONTNX 3a1ay:
npuoOpeTeHne 3HAHUW O JAMCKPETHOM CTPOEHUHM BEILECTBA, O MEXaHHUYECKHX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOPETCHUE YMEHUW OMNUCHIBAaTh W OOBSICHATH (DU3UYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUM;

OCBOCHHME METOJOB PELICHUsS IMPOCTEUIINX PAaCYETHBIX 33Ja4 C HMCIOJIb30BAHHEM
(bU3HYECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHMA HAOMIOJaTh MPUPOIHBIE SIBICHUS U BBINOJHATH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPoOpMalen GU3NIEeCKOro CoAepKaHus, BKIIIOYas
MH(OPMAIMI0O O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAIM3 U KPUTHUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HaKOMCTBO cO cdepaMu MpodhecCHOHANBbHOM NeATEeIbHOCTH, CBS3aHHBIMHU C
GbU3NKON, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHKCHHSX
bu3MYeCcKO HAYKH.

Ha u3yuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOEHHOCTEH
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHM, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOT0 3K3aMeHa 1o (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®dusnka — Hayka O npupone. SBimeHus npuponabl. PU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nmueckux BenuuuH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢u3suka u Jpyrue €cTeCTBEHHbIE HAyKd HW3Yy4alOT [PUPOLY.
EcTtecTBeHHO-Hay4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

MexaHudeckue, TEIIOBBIE, 3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®dusnueckre npuOOPbl U NpPOLEAypa MPSIMBIX H3MEPEHUN aHaJOrOBBIM H
UM (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUbOOpa.

W3mepeHne pacCTOSHUMN.

N3mepenne 06bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepeHne temmnepaTypbl NMPU MOMOIIM KUJIKOCTHOTO TEPMOMETpPA MU JIAaTYMKA
TEMIIEpaTyphl.

[IpoBeneHne nccieI0BaHus 10 IPOBEPKE TMIIOTE3bl: NAIBHOCTH IOJETA IIAPUKA,
NYLEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wactui BemecTBa. CBs3b CKOPOCTH JIBH)KEHHMSI YacTHI[ C
TemnepaTtypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.
Hab6mronenue nuddysuu.



HabGntonenue siBlieHUN, OOBSACHSIOMIMXCS TPUTSIKEHUEM WM OTTaJIKWBAHHEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Orenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITEl O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe H B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHEpUMHU. 3aKOH HMHEPLUUH. B3aumopaeicTBHe Tel Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux ranerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANIPABJIEHHBIX II0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHMuecKoro JIBHKEHUS TeTa.

N3mepeHre ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

HaOmronenune naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimel.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIKECHUS (IIapUKa B XKUIKOCTH, MOJEIH
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITH MIApHKa M0 HAKJIOHHOM
MJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsikeHus (Aedopmaiiuu) npyKUHbI
OT MPUJIOKEHHOU CHJIBI.

OMBbITHI, IEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHHUS OT BEca Teja
U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMma, Temmeparyphl. llepemaya maBieHus



TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmueckue
MAalIMHbI. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napajokc. Coobmaronuecs: cocynsl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEpPEHHsT aTMOC(PEPHOTO 1aBICHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauyuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHus KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTaBICHMUSL.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTrpPYKEHHOM 4YacTh Telna U
IJIOTHOCTH 5KHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

YcnoBue IuiaBaHus TEJ: IUIABAHWE WIIM IOTPYKEHHE TEJN B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
XKUIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKABAIOIIEW CHJIbI, JEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
XKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBbI, JACWCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

OnbITEI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKMBAIOIIEH CUJIIbL, JEHCTBYIOIIEN
Ha TEJIO B XHUAKOCTU, OT 00BbEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHME JIOAKA M OIPEICIICHHUE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecusi pblyara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIBbHAS DHEPTHS.
[IpeBpallieHre OJHOTO BHIA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBJKEHMHM Tejla IO
TOPU30HTAIBHON MOBEPXHOCTH.
HccenenoBanne ycioBUii paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.
N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTHUU.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJIOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKCHUSA
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya u COBEpILICHUE paboTHI. Bunpr TEIUIONEPEAAYM:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIaBJICHHSI.

BrnaxHocTth BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TemmoBoro aBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JIBUKEHUS.
Hab6mronenue nuddysuu.
HaOmronenne SBjeHU CMaYMBaHKS M KAIMIIISIPHBIX SBIICHUM.



Habnrofgenue TemioBoro pacuiupeHus Tem.
W3meHeHnue paBieHMs] ra3a MpU HU3MEHEHMM O0bEMa M HAarpeBaHUU WIIU
OXJIAXKICHUMU.
[IpaBuna n3aMepeHus: TeMIepaTyphl.
Bunae! Tenmonepenayn.
OxJtaXxJieHue Ipu COBEPIICHUH pabOTHI.
HarpeBanue npu coBepiieHUN padoThl BHEITHUMU CUJIaMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
Habnronenue kurneHus.
HabnrogeHnue nocTosHCTBa TEMITEPATYPhI MPH TIaBICHHUH.
Moenu TEeIUIOBBIX JABUTAaTEIICH.
Jlabopamopnwie pabomul u onvimaul.
OnpITB IO OOHAPYKEHUIO TEUCTBUSI CHII MOJIEKYJIIPHOTO TPUTSHKEHHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB [IOBAPEHHOM COJIM WJIM Caxapa.
OmnbITEl IO HAOJIOJEHUIO TEMJIOBOI'O PACUIMPEHUs Ta30B, KUIKOCTEH U TBEPABIX
TeIl.
Omnpenenenre AaBieHUs BO3yxa B 0aJUIOHE IIITPUILIA.
OnebIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBIEHHUS BO3AyXa OT €ro oobéma u
HarpeBaHUs WIH OXJIAXKACHUS.
[TpoBepka rumore3sl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA KUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.
HabGnronenue n3MeHeHusl BHyTPEHHEN SHEPrUu Tejla B pe3yJibTare TEeIUIonepe1aun
Y paOOThl BHEIIHUX CHJI.
HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPU CMEIUMBAHUM XOJIOAHOW W Tropsyei
BOJBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE C
HArpeTbIM METaJNIMYECKUM LIMITUHIPOM.
Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.
Hccenenosanue nporecca UCIapeHus.
OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
Onpenenenue y1eapHOM TEIIOTHI IIJIaBICHUS JIbA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincTehe
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TEJIAMU).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH siieKkTpudeckoro nosis. IlpuHomm
CYIEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsjaoB. DJIEMEHTAPHBIA SJICKTPUUECKUM 3apsil.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKkTpudecKre 1enu U MOTPEOUTENH IEKTPUIECKO sHeprun B ObIiTy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J|elCTBME MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

DJIeKTpOoreHeparop. CnoocoObr MOTy4YCHUS AIEKTPUYECKOMN SHEPIHUHU.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Hemoncmpauuu.

DNeKTpU3aLus Tell.

JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DJEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPSI0B.

[TpOBOIHUKH M TUDJICKTPUKHU.

MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psia.

N3mepeHue cuitbl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ACICHUS ITOJIOCOB MATHUTA.



MopaennpoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.
MarHuTtHoOE 1oj€e ToKa. DJIEKTPOMArHHmT.
JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.
HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OnbiTel Dapajes.
3aBUCUMOCTh  HallPaBJICHWS  WMHIAYKIIMOHHOTO  TOKa OT  YCIOBHM  €ro
BO3HUKHOBEHHUS.
DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.
OnbITHl IO HAOTIOJICHUIO PTICKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO MOJIS Ha MPOBOAHUKH U TUDJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.
W3mepeHue U peryJupoBaHUE CUIIbI TOKA.
N3mepeHne U peryJupoBaHNE HATIPSAKEHUS.
HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKA, HAYLIErO0 Yepe3 PE3UCTop, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIIHWE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBJICHUS
MIPOBOJHUKA OT €ro JJIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIIbHOM COCIHMHEHUU
JIBYX pPE€3UCTOPOB.
[TpoBepka npaBuia A CUIbI TOKA MPHU MapauieIbHOM COCTUHEHUN PE3UCTOPOB.
OmnpeneneHue padOTHI FAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTHM CWJIBl  TOKa, HWAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K11/l narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TMOJISi TMOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3ieliCHUH.
HccnenoBanue AeMCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA 1 HANpPaBJICHUSI TOKA B KaTyIIKE.
N3yueHne neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITHI IO UCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM MHIYKIIUW: UCCIIEIOBAHUE
M3MEHEHUI 3HaY€HUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOE mpsiMoMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHENHHOEe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpaleHus.
Jluneiinas u yrinoBas cKopocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoTroHa. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgenus. JBuxeHnue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChIO BpallleHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHnanbHas 3Heprus Teia, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

Habmoienue MexaHu4ecKkoro JBMKEHHsI Tejla OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE IMyTeW U TPAEKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBHKEHUSI.

HccnenoBanre Npu3HaKkOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Habmroienue nBM>KeHUs Tea 1o OKPYKHOCTH.

HaGmronenne MexXaHWYECKUX SBJICHUM, TMPOUCXOISAIIMX B CHCTEME OTCUY€Ta
«Tenmexka» 1pu €€ PAaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACCHI TEJA U IEMCTBYIOIIEH HA HETO CHJIBI.
Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.



[lepenada uMIrynbca npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

HabnroneHue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUH.

CoxpaHeHHE MEXaHUYECKOW OJHEPrUM INpPHU ABWKEHUU Tela I0J JEHCTBHEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue Tpakra Uil pa3sroHa U JaJbHEUIIEr0 PAaBHOMEPHOIO JIBUKEHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUS OpyCKa WM JBUKEHHSI LIapUKa I10
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JIBUKEHUM 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHHUU
0€e3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €ciii NpU PABHOYCKOPEHHOM JIBHJKEHHHM O€3 HadalbHOUN
CKOPOCTH IIyTH OTHOCSTCSA KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXEHHUS OT CHJIBI HOPMAaJIBHOIO
JTaBJICHHUS.

Onpenenenue ko3 PUIIEHTa TPEHUST CKOJIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHU TeJa IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MPU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

M3ydeHne 3aKk0Ha COXpAaHEHMs YHEPTUM.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: iepro,
4acToTa, aMIUINTyJa. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKHU. lIpeBpamienue
HHEPrUM MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MHGpa3Byk u
YIIBTPa3BYK.



Jlemoncmpayuu.

HabGmronenue xoneGaHuid Te Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BeIHYKXIEHHBIX KOJEOaHUI 1 pe30HaHCca.

PacnpocTpaneHne MpoI0JIbHBIX U MONEPEUYHBIX BOJIH (HA MOJIEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenre 4acTOTH U MEpUo/ia KoieOaHU MaTeMaTHYeCKOro MasgsTHUKA.
Omnpenenenre 4acTOThl U MEPHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuojia KoiaeOaHuii MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWH NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH TepHoOAa KoJeOaHUu Ipysa, MOABEIIEHHOTO K HUTH, OT
Macchl Ipysa.

OmnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOJa KOJIEOAHUM NpYKUHHOTO
MasTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHusi CBOOOIHOTO NaJACHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  ToJIe.  OJEKTpOMarHuTHble  BoiHbL.  CBolicTBa
AIEKTPOMArHUTHBIX BOJH. [llkana »JeKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

N3ydeHne cBOIMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBass  mogmens  cBera.  HMcrounmkm — cBera.  lIpsamonunelriHoe
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxkenue cera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpakeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOAX.



Jlunza. Xonm nyweil B JnuH3e. OnTuyeckas cucrema (oToanmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HpetoTona. CrokeHue
CHEKTpaJbHBIX UBETOB. JlMcnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE paclpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300pax€HUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU ¢ MOMOIIIBIO JINH3.

[Tpuniun aeiictBus ¢poToanmapara, MUKPOCKOTA U TEJIECKOIIA.
Mogens rnasa.

PasnosxeHue 6enoro cBera B CHEKTP.

[Tomy4yenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUSI CBETOBOTO JIy4da OT yriia MaJeHHUs.
N3yuyenune xapakTepucTUK U300paxKeHus peIMeTa B IIIOCKOM 3epKalie.
HccenenoBanne 3aBUCHMOCTH yTJla MPEJIOMIIEHUSI CBETOBOIO JIyda OT yTJIa MaJAcHUs
Ha FPAHULE «BO3YX—CTEKIIO.

[Tonyyenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIbI COOUpAIOLIeH TUH3bI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OMnbITEl IO BOCHPUSTHIO I[BETA MPEAMETOB MPU HUX HAOJIOJICHUM Yepe3 1BETOBBIC
(UIBTPBHIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u muanerapHass Mojenb atoma. Mojens atoma bopa.
Hcnyckanue u noryomeHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWszorombsl.  PaamoakTuBHbIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peakuuu. 3aKOHBI COXpPAHEHHUsS 3apsiJ0BOTO U MAacCOBOrO YHCEIL.
DHeprusi CBA3U aTOMHBIX siiep. CBs3b MacCchl U dHEpruu. Peakiuu cuHTE3a U
nenenus saep. Ucrounuku suepruu CosHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pagUOAKTUBHBIX H3JIyYEHUNM Ha HKUBBIC
OpTaHU3MBI.



Jlemoncmpayuu.
CrexTpbl U3Ty4EeHUS U MOTJIOIEHNUS.
CnexTpsl pa3aIuvyHbIX a30B.
CnexkTtp Bogopoaa.
HabGnronenue tpekoB B kamMepe BuibcoHa.
Pabora cuéTumka HOHU3UPYIOUTUX U3ITYICHUH.
Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimaul.

HabGnrogeHue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTHMHM YACTULBI [0 TOPMO3HOMY IyTH (110
dboTtorpadusim).

W3mepenne paairoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH 1JI CUCTEMATHU3AI[UN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe i NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g oO0ydarommxcs,
BBIOPABIIKX ATOT YUYEOHBIN MpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESTEIIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3NUYECKUE
SBJICHMS, TPUMEHSS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pean3yercs
32 CYET TOro, 4YTO OOy4YarollMecs BBIIOJHIIOT 33JaHusA, B KOTOPBIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEI0OBaHUS (DPU3UUECKUX SBIICHUH, B TOM
YyuCIie 15 IPOBEPKH TMIIOTE3 U MOJyUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3NKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs
y oOyuatomerocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
— TIPOSIBJICHUE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHICKOM
(u3NYECKON HAYKH;
— HEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3HKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHUKEHUUN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIOB B AEATEIbHOCTU
Y4EHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:
— BOCHPHUATHE ICTETHMUECKUX KayecTB (U3NYECKOM HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAHME LUEHHOCTH (PU3MYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;
— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, HWHTEpeca K HCCIEeI0BaTEbCKON
NesTEeIbHOCTH;
5) dpopmupoBaHus KyJbTYPbI 310POBbSl M 3MOIHOHAJIBHOI0 0JIATONIOTyYHSA:
— OCO3HaHME IIEHHOCTH 0e30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWil O€30MacHOr0 TOBEACHHS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIpaBJIECHHOCTH, TPEOYIOLIMX B TOM YUCIIE U PU3NYECKUX 3HAHUIA;
— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;



7) 3KOJIOTUYeCKOT0 BOCIIMTAHMSA:

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKPYKalUIEW CpeApl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HUX BO3MOKHBIX
MOCIICICTBUIN [T OKPYIKAIOIIEH CPEBI;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) agmanTauMu K HU3MEHAIIMMCH YCJIOBHSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

— MOTPEOHOCTHh BO B3aUMOJICUCTBUY IIPH BBHIMIOJIHEHUH UCCIIEIOBAHUM U TTPOCKTOB
(bu3nYECKON HaMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

— TOBBIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4€pe3  IMPAKTUYECKYIO
JICSITECIIBbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTaX U SIBJICHUAX;

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

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

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
PKOHOMMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DH3NUSCKUX 3HAHHM;

— OIICHKa CBOMX JCHCTBUM C YYETOM BIMSHMS Ha OKPYXKAIOUIYIO Cpeay,
BO3MO>KHBIX INIOOAJIBHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHbBIC
YHHUBEPCAJIbHbIC yU4eOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aeicTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABJIMBATh CYIIECTBEHHBI TPH3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,
BBISBJISTh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B paccMaTpHBaeMbIX (akrTax,
JTAHHBIX ¥ HAOIIOJIEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJISAITH IPUYMHHO--CJIEJICTBEHHBIE CBSI3U MPU U3YYEHUU (DU3MUECKUX SIBJICHUUN U
MPOLIECCOB, JieNIaTh BBIBOJBI C HCIOJb30BAHUEM JCAYKTHUBHBIX M HMHJIYKTUBHBIX
YMO3aKJIFOUE€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEIIUMYUH;
CaMOCTOSITENIFHO BBIOMpATh CMOCOO pelieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOoJiee MOIAXOASIIEro C
y4€TOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.
MCIT0JI30BaTh BOIPOCHI KaK HCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYECKUi SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PH3NICCKOTO SBIICHUS;
OLICHMBATh Ha NMPUMEHHUMOCTb U JIOCTOBEPHOCTHh MH(OpPMAIUIO, MOJYYCHHYIO B
XO/I€ UCCIIEI0BAHNSI HIIU DKCIIEPUMEHTA;
caMOCTOSITeIbHO  (hopMynupoBaTh 00OOIIEHUST W BBIBOJALI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;
IPOrHO3UPOBATh BO3MOXHOE JalIbHEHIEe pa3BUTHE (PU3NYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUraTh MPEANOJIOKEHUSI 00 MX PpPa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pabora ¢ undpopmaumeii:
IPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPU MIOUCKE U OTOOpE
uHbOpMallMl WIH JaHHBIX C Y4YETOM IHPEUIOKEHHOM YyuyeOHON (u3nueckoi
3a/1a4y;
aHaNIM3UpOBaTh, CHUCTEMATU3UPOBAaTh W  HUHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUTFOCTPUPOBATh pelIacMble 3a1a4l HECJIOKHBIMU CXEMaMH, HarpaMmmMaMu, HHON
rpaduKoil ¥ KX KOMOWHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
B X0JI¢ 0OCYXXJIeHUsl Yy4eOHOro MaTepuaia, pe3yjabTaToB JabopaTOpHBIX padoT U
IPOEKTOB 3alaBaTh BOIPOCHI MO CYLIECTBY OOCYK/1aeMOil TeMbl U BBICKA3bIBATh
UJeH, HAlCJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,
COMOCTABIISATh CBOM CYXJIEHUSI C CYXACHUSMHU JIPYTUX YYACTHUKOB JUAJoOra,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUI;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTaBIATh PE3YJIbTAaThl BBINOJHEHHOTO (PU3UYECKOTO OIMbITa
(3KCnIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);
NOHMUMAaTh M HCHOJb30BATh MPEUMYIINECTBA KOMAHAHOW W HWHIWBHUIYaIbHOU
paboThI IPU PELIEHUH KOHKPETHOU (PU3MYECKON mpoOIeMbl;



MPUHUMATh 1I€JIM COBMECTHOM JEeATEeIbHOCTH, OPTaHU30BbIBaTh JIEUCTBUS MO €&
JOCTHXKEHUIO: paclpenensaTb pPOJd, OOCYXJaTh IIPOIECChl W Pe3yJbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJIHSATH CBOIO YacTh pabOThI, IOCTUTas KAUECTBEHHOI'O PE3yJIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHUCTBUS C APYTUMU YI€HAMU KOMaH/IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJIajJa B OOIIMH TMPOAYKT II0 KPHUTEPUSIM,
CaMOCTOSITEJILHO C(OOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:
BBISBJISITH NPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyallMsIX, TPEOYIOIIMX s
perieHus pU3NYECKUX 3HAHMI;
OPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHANBUAYAJIbHOE,
INPUHATHE PELICHUS B TPYIINEe, IPUHATHE PEIIEHUIN IPYIIION);
CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pElIeHUs] (PU3NYECKON 3a/1auu WM IJIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBATH MPEJIaraeéMble BapUaHThl PEIICHHI;
Jienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ NU3MEHEHNS],
OOBSACHATh MPUYHMHBI JTOCTHKEHHUS! (HEJOCTHKEHHSI) PE3yJIbTaTOB JIESTEIIbHOCTH,
JIaBaTh OLEHKY NPHOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4HCIE B XOJ BBINOJHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJId U YCIOBUSAM;
CTaBUTh ce0s HAa MECTO JIPyroro 4eioBeKa B XOJAE CHOopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
npuU3HaBaTh CBOE IMpaBO Ha OMMOKY NpU pelieHuu (U3NYECKUX 3a7ad WM B
YTBEPKJICHUSIX HA HAyYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHust B 7 kj1acce rmpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUSA: (PU3NYECKHE M XHMMHYECKHE SIBJICHUA, HaOII0JEHUE,
IKCMEPUMEHT, MOJEeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHUYeCKOe JABWXKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),



TPAeKTOPHs, PaBHOJACHCTBYIOIIAs cuia, nedopmauus (ymnpyras, IUIacTHYECKast),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

paznuuath sBiIeHUS (aud@y3us, TEIIOBOE JABM)KEHHWE YAaCTHULl BEIECTBa,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JIBW)KEHHUE, MHEPIUS, B3aUMOJCICTBUE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OChIO BpAILEHHs, Iepenada
JaBJIE€HUs TBEPABIMHU TEJIaMH, XUIKOCTAMU M ra3aMu, aTMOC(EpHOE JaBJIECHHE,
IUIABaHME TEJ, IPEBPALICHUS] MEXAHUYECKOW OHHEPruM) IO ONHUCAHHUI0 MX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
buznyeckoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYKaIOIIEM
MHUpE, B TOM 4Hclle (DU3MUECKHE SIBICHUS B NIPUPOJE: NMPUMEPHl IBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSIMU B )KMBOW M HE)KUBOW NPUPOJIE, AEHCTBUE CUIIBI TPEHUS B
IPUPOAE W TEXHUKE, BIMSHHE aTMOCPEPHOrO JABJICHHS HA KUBOW OPraHU3M,
IUIaBaHUE pPbIO, phlYark B TEJIE YEJIOBEKA, IPH 3TOM IMEPEBOAUTH MPAKTHYECKYIO
3aJauy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUIUUECKUX
SIBIICHUM;

ONKCHIBAaTh HM3YyYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢u3nueckue BenUUHMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOpPOCTb, CPEIHSS CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC Tella, CHJa
TpeHUsl, JaBieHHe (TBEPAOrO Teia, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PUIMEeHT
MIOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M NOTEHLUUAJIbHAS SHEPTHSl), IPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICI KCIOIb3YEMbIX BEJIUYUH,
uX OOO3HAUEHUS U E€OUHULBI (UIUYECKUX BEJIUYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEJIMUMHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SBJICHHUS U MPOLIECCHI, HUCHOJb3YS
npaBuia CIOXKEHHsS CWi (BHOJb OJHOM mpsAMoi), 3akoH ['yka, 3axon Ilackans,
3aKOH ApxuMmena, MpaBUJIO pPaBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 33aKOH COXPAHEHMS MEXAaHWYECKOM DJHEpPruM, NpH 3TOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa U 3alMChIBaThb €ro MaTeMaTH4eCKOoe
BBIPAKEHHUE;

OOBSACHATH (U3MUECKHE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX I1aroB
c onopoif Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyud B 1—2 AEHCTBUSA, UCMOIB3YS 3aKOHBI M (HOPMYJIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd



3aMKChIBATh KPATKOE YCIOBHE, MOJICTABIATh (PU3UUECKUE BEIMYUHBI B POPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIEC JAHHBIC, HEOOXOAUMBIC JIs1 PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NUYECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METO/IOB, B ONMCAHUM HCCJENOBAHMS BBIICISATH MPOBEPSEMOE MPEANOIOKEHNE
(rumnoTe3y), pa3nuyaTh U MUHTEPIPETUPOBATH MOJYUYEHHBIH Pe3ysbTaT, HaXOAMUTh
OILIMOKU B XOJI€ ONBITA, JEIAaTh BHIBOJIBI 110 €TI0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tenm: (OpMyIHpOBaTH MPOBEpSEMbIE MPEANONIOKECHHUS, COOHpaTh
YCTAaHOBKY W3 TMPEIOKEHHOT0 OO0OpYIOBAaHHMS, 3alHMCHIBATH XOJ OIbITa U
bopMyIMpOBaTH BHIBO/IBI,

BBITIOJIHATH MPSAMbBIEC U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAaCcChl Tella, 00bEMA, CHITBI
U TEMIIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX M UU(MPOBBIX MNPUOOPOB,
3aMUChIBATh MTOKa3aHUs MIPUOOPOB C YUETOM 3aJaHHON a0COTIOTHOU MOTPEIIHOCTH
VU3MEpPECHUN;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C UCIIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN (3aBUCUMOCTH TYTHU PaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHH JABWKEHHS Tela, CHIJIbI TPEHHSI CKOJIBXKEHHS OT
Beca Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOUIAAN COMPUKOCHOBEHHMS TEN, CHIIbI YIPYTOCTH OT YIJIMHEHUS MPYKUHBI,
BBITAJIKMBAIONICH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU T€Ja, OT IIYyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY M
BBITIOJIHATh ~ M3MEPEHUs, Cleays TMpeMIoKeHHOMY IUIaHy, (UKCHpPOBATH
pe3yNnbTaThl  TOJYYEHHOW 3aBUCHUMOCTH  (DM3MYECKUX BEIUYUH B  BHJE
NPEMIOKEHHBIX Tabmul, W TpadukoB, JAenarh BBIBOABI [0 PE3yJIbTaTaM
UCCJIeI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH WU TBEPJAOTO TEjla, CHJIa TPEHUS CKOJIbBKEHHS, [1aBJICHUE BO31yXa,
BBITAJIKUBAONIAsl CuUia, JECUCTBYIOIAas HAa TMOrPYKEHHOE B JKHAKOCTb TENO,
KOO (PUIIMEHT  TMOJE3HOro  JACMCTBUS  NPOCTBIX  MEXAaHU3MOB),  CIEIys
NPEMJIOKEHHOW  MHCTPYKUMU: TpPU  BBIIOJHEHUM HU3MEPEHHM  coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAYEHUE UCKOMOM BEJIMYUHBI;
COOIOJIaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIMUIBLI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAOUIMECS  COCYIbl, OapoMeTrp, pblyar,
MOIBMKHBIN Y HEMOABYKHBIN 010K, HAKJIOHHAS TJIOCKOCTH;



XapaKTepU30BaTh NPUHIMIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUIHUKH, YCTPOHUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMeTp), UCTIOIb3Ys 3HAHUS O CBOMCTBAX (PM3UUYECKHUX SBJIICHUA U HEOOXOIUMBIC
bu3nYecKue 3aKOHBI M 3aKOHOMEPHOCTH;
OPUBOAUTH MPUMEPHl (HAXOAUTh MHGOPMALMIO O MpUMEPAX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU M1 OOecriedeHus
0e30MacHOCTH MpHU OOpallleHnH ¢ NpHOOpPAaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHUs! 370pOBbS M COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPYKaIoLIEN CpeIe;
OCYUIIECTBJISATh OTOOpP MCTOYHUKOB MH(popMaiu B VIHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOUCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUN H IyTEM
CpPaBHEHHMS Pa3JIMYHBIX UCTOYHUKOB BBIACISTH MHPOPMAIUIO, KOTOpas SIBISIETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HEOCTOBEPHOM;
UCIIOJIb30BaTh TPU  BBIMOJHEHUU YUYEOHBIX 3aJlaHU  HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAeprKaHus, CIPAaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WUuTepHeT, BiageTh npuéMamMu KOHCIEKTHUPOBAHUSA TEKCTa, MpPeoOpa3zoBaHUs
MH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUChbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2-3 UCTOYHUKOB MH(MOpPMAIUU PUIUIECKOTO COACPKAHHUSA, B TOM YHCIIE IMyOJIMYHO
JenaTb  KpaTKMe COOOIIEHHST O pe3ylibTarax IMPOEKTOB UM  y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BaTh HW3YYCHHBIN TOHSITUWHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTALIUEH;
MpU  BBIMOJHEHUH Y4YE€OHBIX TMPOEKTOB U  HCCIEIOBAHUI  pachpeneisiTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1auaMu, CJICIAUTH 3a
BBLIIIOJIHEHUEM IUIaHA NEHCTBUM, aAE€KBAaTHO OI€HMBATh COOCTBEHHBIM BKJIaJg B
JIEATEIbHOCTh TPYIIbl, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
YUYUTBIBAS MHEHUE OKPYKAIOLTUX.

K xonIy o0yuenus B 8 kijiacce npeaMeTHbIC pe3yJbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMS BEIECTBA, KPUCTAIMYECKHE U aMOp(HbIC
T€JIa, HACHIIICHHBI M HEHACBHIIICHHBIN MMap, BJIAKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSS SHEPT s, TEINIOBOW JBUTATEIb, SJIEMEHTAPHBIN JJICKTPUUECKUN 3apsi,
AIEKTPUUYECKOE T0JI€, TPOBOAHUKH U JUDJICKTPUKU, TTOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MArHUTHOE TIOJIE;
pasnuyaTh SBJIEHUS (TEIUIOBOE PACIIMPEHUE U CXKAaTHe, TeIulonepeaaya, TemioBOe
paBHOBECHE, CMAyMBaHUE, KANWUISPHBIE SBJICHMS, HCHApPEHUE, KOHJECHCAlMs,
IJIABJICHWE, KpUCTaM3alusi  (OTBEp/IeBaHUE), KUIIEHHWE, TeIulonepenaya



(TermIonpOBOHOCT, KOHBEKIIUS, U3ITy4YEHHUE), AIEKTpU3ALUS Tel,
B3aMMO/JICHCTBUE 3aPSAJ0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOI'O IOJISI HA MMPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIYKIUS) O OMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3MUYECKHUX SIBICHUNW B OKpPY’KaIOIIEM
MUpE, B TOM YUCJe (PU3NYECKUE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIC SIBICHUS B MPUPOJE, KPUCTAJUIBI B Mpupoae, uznydenue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
AJIEKTPUYECKUE SBJICHUS B arMmocdepe, DSICKTPUYESCTBO KUBBIX OPTaHH3MOB,
MarHuTHOE 1oJjie 3emiid, Apeld MoarcoB, Pojab MArHUTHOTO MOJIS JUIsS )KM3HU Ha
3emie, MOJSPHOE CHUSHHE, TPU HSTOM IMEPEBOJAUTHh NPAKTUYECKYHO 3a7adyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKN) PUBHUECKUX SBJICHUI;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbusznueckue BEIUYUHBI (TeMmIlepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIUIOThI, YyJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJIENbHAS TEIUIOTA IJIaBIICHUS,
yaelbHas TeIJIoTa MMapooO0pa3oBaHus, yJelibHasg TeIJIoTa CropaHus TOIUIMBA,
KOO(POUIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEbHAsS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsii, CHJla TOKa, DJJIEKTPUYECKOE
HaIpsKEHUE, CONMPOTUBJIEHUE MPOBOJHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTH SJEKTPUYECKOTO TOKA), MpPH OINUCAHUU TPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI HCMOJIB3YEMbIX BEJIUYMH, OOO3HAUYCHUSI U
eAUHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBSI3BIBAIOIINE JIAHHYIO
(U3NYECKYIO BEIMYUHY C JAPYTUMU BEIUYUMHAMH, CTPOUTHh T'paUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEITUYMH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHE SBJICHHUS U TPOILIECCHI, UCIOIb3YS
OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOPUHU CTPOCHHUSI BEIIECTBA,
MPUHIUN CYNEPHO3ULUKA Ty (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa Juisl yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHUs
DHEPTUH, TIPU STOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMKCHIBATH €TO
MaTeMaTUYECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3UUYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyaIuu MPaAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 TOTHYECKHX IIaroB
Cc omopoit Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3UUYECKHX SBICHUH, (PU3NIECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTE;

pemath pacu€THbIe 3amaud B 2—3 ACHCTBHS, HCIOJB3YS 3aKOHBI U (POPMYIJIBI,
CBsI3bIBalONME (U3UYECKHE BEIMYMHBI: Ha OCHOBE aHallu3a YCIOBUS 3aJa4u
3alUChIBaTh KPATKOE YCJIOBHE, BBISBISITh HEAOCTATOK JIAHHBIX JIA PEHICHUs



3aJa4uM, BbIOMpaATh 3aKOHBl U (opmynbl, HeoOXoAuMble i1 €€ pelleHus,
IPOBOANUTH PACUETHl U CPABHUBATH MOJyUEHHOE 3HAYEHUE (DU3UUECKON BEIMYMHBI
C U3BECTHBIMHU JaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METO/IOB, HCIOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICISATH MPOBEPSEMOE
IPEIO0JIOKEHNE, OLIEHUBATh NMPABUIBHOCTh MOPSJIKA MPOBEACHUS HCCIEA0BaHNUS,
JIeJ1aTh BBIBOJIBI;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3MUECKUX SIBICHUN WIH (PU3NIECKHX
CBOMCTB Te€N (KalWJUISIPHBIE SIBJICHHSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
00BbEMa, TemrepaTypbl, CKOPOCTH IIpoliecca OCTBHIBAHWS M HarpeBaHUs MpH
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbI OT TEMIIEpaTyphl >KUIKOCTH MU IJIOWAAU €€ IMOBEPXHOCTH,
ANEKTPU3ALMUs TEJI U B3aUMOJEHCTBUE IIEKTPUUECKUX 3apsAI0B, B3aUMOJAEHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh MPOBEPSEMBIE
IPEINOJIOKEHUs, CcOoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pya0BaHus,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

BBITIOJHATh MPSMBIE HW3MEPEHUs TeMIepaTypbl, OTHOCHUTEIBHOW BIAXHOCTU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCHOJB30BAaHUEM aHAJIOTOBBIX IMPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUI C YUETOM
3aIaHHOU aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C WCIOJIb30BAHMEM TMPSIMBIX HM3MEPEHUH  (3aBUCUMOCTH  COMPOTHUBIICHUS
OPOBOJHUKA OT €ro JUIMHBI, MUIOIIAAU IONEPEYHOro CEYEHUS] M YAEIbHOTrO
COIPOTHBIICHUS BELECTBA MPOBOJHHUKA, CHJIBI TOKA, WAYLIETO 4Yepe3 MPOBOAHUK,
OT HanpsDKEHWs] Ha MPOBOAHUKE, HCCIEJOBAHUE IIOCIENIOBATENLHOTO H
napajyieIbHOTO  COEJWHEHUM MPOBOJHUKOB): IJIJAHUPOBATh MCCIIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIENysl MPEAJIOKEHHOMY IUIaHy,
(buKCUpOBaTh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIHI] U TPa(UKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOAWTH  KOCBEHHBIE  W3MEpEeHHs]  (PU3WYECKUX  BENIWYUH  (yAeldbHas
TEMJIOEMKOCTh BEIIECTBA, COMNPOTHUBIICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeO)KeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

cOoOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py1I0BaHUEM;



XapaKTepU30BaTh MPUHLMIBI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOPON Ha UX ONHUCAHMS (B TOM YHUCIE: CUCTEMAa OTOIUIEHHUS JJOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETpP, BOJIBTMETP, CUETUMK AIIEKTPUUECKOU
SHEPTUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeIbHBIC SJIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUYECKHE MPEAOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), WCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (M3WYECKUX SIBICHUN U
HEo0X0ouMble (PU3NUECKNE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTeib BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKUX LENe C MOCIeAOBATEIbHBIM H
napajuleJbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;
IPUBOJUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MHPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU JUIsI OOecCredeHus
0e30MmacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;
OCYULIECTBJIATh NOMCK MH(pOpMaIMU (pU3nUecKoro coaep:kanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCSA 3HAHUM U IyTEM CPAaBHEHMS JIONOJIHUTEIBHBIX MCTOYHHUKOB
BBIIEIATh MH(GOPMALIMIO, KOTOpas SIBISIETCA MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
WCIIOJIb30BaTh TMPU  BBIMOJHEHUM YYEOHBIX 3aJaHU HAYYHO--TIONYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUS, CIPABOUYHbIE MAaTEpHalIbl, PECYpPChl CETH
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(DOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOTO COAEpXk aHUS, B TOM
yuciie MyOJUYHO MPENCTaBIATh PEe3yJabTaThl MPOSKTHONW MM MCCIEI0BATENbCKON
JEATENIBHOCTH, TP 3TOM TI'PaMOTHO HCIIOIb30BaTh HW3YyYECHHBIM NOHATUHWHBIN
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAUEH;
IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHMM (PU3MUECKUX IMPOLIECCOB
pacnpenenarb OOA3aHHOCTM B TpYIINE B COOTBETCTBUU C TOCTaBICHHBIMU
3aJlayaMy, CJIEIUTh 32 BBIIIOJIHEHHEM IUIaHA JCWCTBUH M KOPPEKTUPOBAThH €TO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESTENbHOCTh TPYIIIbI, BRICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJIEUCTBHUE, TMPOSBISAS  TOTOBHOCTh  pa3peliarhb
KOH(DJIUKTBHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:



UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPAECKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWKEHHUsA,  Aedopmanus  (ympyras,
IlacTUYecKasi), TpPEHUE, ILEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3Ku, HEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXAHWYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HH(PPa3BYK U
yIIBTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JNabHO30PKOCTh, CIIEKTPHI UCIYCKAHUS U TMOTJIOIICHHUS, anbda-,
OeTa- ¥ raMMa-U3JIy4CHHsI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEWHOE IBUKCHUE,
PAaBHOYCKOPEHHOE MPSMOJIMHEHOE JBWKEHUE, CBOOOJHOE TMaJeHUE Tell,
pPaBHOMEpPHOE JBIWKEHHE IO OKPYKHOCTH, B3aMMOJIEHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBI)KEHUE (3aTyXaroIIMe U BEIHYXJACHHbIE KOJIeOaH!s),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, MNPSIMOJIMHEITHOE
pacupoCcTpaHEHUE, OTpPaXEHUWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa’kKEHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B CHEKTP U CIOXKEHHUE CIIEKTPaIbHBIX
I[BETOB, JUCIEpPCUsl CBETa, €CTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEKTpa U3JIy4YEHHUs) 10 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX TaHHOE (PU3HUecKoe SBICHHE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (pU3MYECKHE SBJIECHUS B MpPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBukeHre 1aHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JBUKEHHE JKUBBIX
OpPTraHHU3MOB, BOCTIPHUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, I[[BETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJIE, OMOIOTHUECKOe
JEHCTBHE BUIAMMOTO, YIbTPApUOIIETOBOTO ¥ PEHTTEHOBCKOTO —H3IYYCHHH,
€CTECTBEHHbII paJUOAaKTUBHBIA (OH, KOCMHYECKHE Jy4H, paAHUOAKTHBHOE
U3yYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBUE pPaJMOAKTUBHBIX H3IYyYEHHH Ha
OpraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIA;

ONKCHIBATh M3YyUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCHOIb3Ys
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JBW)KEHUHU, YCKOPEHHE, MepeMeIlleHue, MyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHMs, CUJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOIO MajeHUs,
BEC Tella, UMITYJIbC Telld, MMITYJIbC CHJIBI, MEXaHWuYeckas padoTa W MOIIHOCTH,
NOTEHUMANbHAST JHEPrus Tejla, MOIHATOTO HAaJl IOBEPXHOCTHIO  3E€MJIH,
NOTEHUUAIbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPrus, MOJHas
MEXaHWYEeCKasl PHEPTHsl, IEPHOJ] U YacTOTa KoJeOaHU, JITMHA BOJIHBI, TPOMKOCTD
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEMbl), TPU
ONKMCAaHWU TPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIOJB3YEMBIX BEJIHYMH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYMH, HAXOIUTh (OopMyIbI,



CBSI3bIBAIOLIME JTAHHYIO (PU3MUECKYIO BEIUYHMHY C APYTUMHU BEIMYMHAMU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOLECCHI, UCIOIb3Ys
3aKOH COXpaHEHWs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEPHO3UIIMA CHUJI, TPUHLHUI OTHOCUTeNbHOCTH ['amunes, 3akoHsl HproToHa,
3aKOH COXPAaHEHUs UMITYJIbCa, 3AKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUS 3apsIOBOTO U MACCOBOTO YMCEN MPHU SJIEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIpQXCHHE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull IpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh HPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKHUX SIBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

pemarby pacu€THble 3aJaud (ONMMpAIOLIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
VI U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTh pPACUEThl W OICHHWBATH PEATUCTUYHOCTH TMOJIYYCHHOTO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh HPU MOMOUIM (PUINYECKUX
METO/IOB, HCHOJb3ys OINHCAHWE HUCCIEAOBAHMS, BBIACIATH IPOBEPSIEMOE
MPENOJIOKEHNE, OIICHUBATh MPAaBUIILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPIUH,
3aBHCHMOCThH TepHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHE OeJoro cBeTa B CIIEKTP,
U3y4€HHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajie M CBOICTB HM300pa>KeHUs
npeaMera B coOuparomied JuH3e, HaOMI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYYECHHMsI): CAMOCTOATEIbHO COOMpATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pyI0BaHMsI, OMMUCHIBATH X0/l OMBITA M €T0 Pe3yNbTaThl, POPMYyINpPOBATH
BBIBO/IbI;

IPOBOAUTH MIPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUI, ONPEAesisi CpeaHee
3HaUEHUE U3MepsIeMON BeIWYUHbI ((POKYCHOE pacCTOsTHUE COOMparouiei JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUOOPA);
NPOBOJAWTH  WCCICOBAHME  3aBHCHUMOCTEH  (PU3WMYECKMX  BEIMYUH  C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU



PAaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HadallbHOM CKOpPOCTH, Iepuojaa KosieOaHuu
MaTEeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHs CBETa
OT yrja mNaJeHHs M yria NpeJIOMJIEHUs OT yria MNaJeHHs): IUIAHUPOBAaTh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHHUS (PU3NYECKUX BETUYHMH (CPEeIHssl CKOPOCTh U
YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JBWKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXUHBL, KOX(P(OUIMEHT  TPEHUS  CKOJbKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa MW TMepHoj  KojeOaHui
MaTEMaTUYeCKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparoiien
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIMIOTHATH U3MEPEHHUS, CIEILYs MPEI0KESHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYECHUE BEIWYUHBI W AHAIM3MPOBATH IOTYYCHHBIC
Pe3yJIbTaThl ¢ YUYETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOmoaTh MpaBuia TEXHUKH Oe30MacHOCTH Ipu paboTe ¢ 1a00paTOpHBIM
000py1I0BaHUEM;

pa3nnyaTh OCHOBHBIE MPU3HAKU M3YyUYEHHBIX (DU3MUECKHX MOJENCH: MaTepralibHas
TOYKa, a0COJIIOTHO TBEPAOE TEJ0, TOYCYHBIM UCTOYHUK CBETA, JIyd, TOHKas JIUH3A,
IJIaHEeTapHasi MOJIE b aTOMa, HYKJIOHHAs! MOJIeTTb aTOMHOTO SIJIpa;
XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa HMX OMHCaHUA (B TOM YHWCJE: CHHIOMETP, AATYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHsI, pakeTa, 5XOJOT, OYKH, IEPUCKOII,
doToanmapar, ONTUYECKHWE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAaX (UMYECKUX SBJICHUA U
HEe00XoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl M CXEMaTHYHbIE PHUCYHKH W3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTMYECKUX TPOIECCOB MpHU
pelIeHnH Y4YeOHO--MPAaKTUYECKUX 3a/ad, ONTHUYECKHE CXEeMbl JJIi MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

MPUBOAUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpPUMEPaX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKMU3HM Uil OOECTeUYeHUs
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYIIECTBIATh MOMCK HH(pOpMammu ¢GU3NIecKoro conepkanus B HHTepHere,
CaMOCTOSITENTLHO (OPMYIUPYS TIOUCKOBBIM 3allpoc, HaXOMUTh MyTH OIpeIeICHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOTHUTEIHHBIX UCTOYHUKOB;



UCIOJB30BaTh INPU BBINOJIHEHMHM YUYEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
auTepaTypy (pU3MUECKOro CoAep KaHus, CIPAaBOYHBIE MaTEpHalbl, PECYPCHl CETH
WnTepHer, BnageTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIC IHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(POpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJEPKAHUS, MYOIUYHO
IIPEACTABIATh PE3YJBTATHl IPOEKTHOM WM HCCIEN0BATEIbCKON JESITEIBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh N3YyYEHHBIA NOHATUMHBIN anIapaT u3y4acMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMIpEe3EHTAalMe ¢ y4EToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKanecKne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUU OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
11 Pusuia - Hayka 0 IpUpoze 2 0 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2
12 PU3UCCKHC BENMIMHEI 0 0 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
2 1
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBEICHUS] O CTPOEHHH BelllecTBa
bu6nmoreka [JOK
21 Crpoenne pemectsa L 0 1 https://m.eds00.ru/7416194
29 JIBU>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHble COCTOSTHHS BEIIECTBA 2 1 1 https://m.edsoo.ru/7fA16194
Hroro no pazgeny 5
Pasznea 3. /IBuKeHHe U B3aUMO/IeiicCTBHE TeJl
bubmuorexa [JOK
3 0 1
31 Mexarmeckoe aswkenne https://m.eds00.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 HMuepuus, macca, mioTHoCTS https://m.eds00.ru/7f416194
bubmuoreka [JOK
14 1 2
3.3 Crna. Buner cnn https://m.edsoo.ru/7f416194
Hroro no paszaeny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMJAKOCTE U ra3oB

41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenue xuKoctn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocepHoe aBicHHe 0 . https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 Pabora n momHocTS 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
52 Tpocthie MeXaHH3MEI > . https://m.eds00.ru/7416194
bu6mmoreka [IOK
5.3 Mexanueckas sueprus 4 0 https://m.eds00.ru/7f416194
Hroro mo pasueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KoﬁnTponLHHe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThbI pecypesi
Pa3pen 1. TensioBbIe sIBJICHUS
. bu6mmoreka [IOK
11 CTpoerue 1 CBOHCTBA BEIECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternosere nporeccat 21 . > https://m.edsoo.ru/7f4181ce
Uroro mo pasaeny 28
Pa3nen 2. DjekTpuyeckue U MATHUTHBIE SIBJICHHUS
21 DJIeKTpUYECKHE 3apsiabl. 3apsKEHHBIE Tella U 7 0 1 bubnnoreka [JOK
' MX B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBII AMEKTPUIECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarnutbIe AB1CHUs 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 OneKTPOMArHHTHAS HETYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 145



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

9 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoThI padoThbI pecypesi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OTMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
1.2 Bsaumonedcraue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
13 3aKonbI coxpaneHm 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pa3nen 2. Mexanuyeckue KoJie0aAHUs U BOJHbBI
bu6mmorexa [IOK
7
2.1 Mexanuteckue koneOanus 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
2.2 Mexanueckue BOTHbL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro mo paszaeny 15
Pa3nen 3. DjeKTpOMATrHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJHBI
31 DNEKTPOMarHUTHOE MOJIE U 6 0 2 bubnnorexka [JOK
' 3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znea 4. CBeToBbIE ABJICHHSI
bubmuoreka [JOK
6 0 2
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
6 0 3
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edso0.ru/7f41a4a6
4.3 Pa3noxenne 6e10ro cBeTa B CIIEKTP 3 0 2 bubanorexa [IOK

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



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

Uroro no pazgeny

15

Pa3gen 5. KBanToBbI€E IBJIeHUSA

5.1 Hcnyckanue U MOrJIOIEHHE CBETAa AaTOMOM 4 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO s1pa 6 1 Eﬁfﬁ%ﬁﬁgﬁ% f412446
5.3 SnepHble peakuu 7 1 Egggﬁﬁ:&%gﬁiﬁMlM%
HWroro 1o pasueny 17
Pa3zgea 6. [loBTOPUTEIHHO-00001IAKOIIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [IOK
Kypca ¢hu3nku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabsusbie, IIpakTuyecku
n/n yp Bcero 06 poa ¢ p6 cekme o0pa3oBaTte/ibHbIC
a00ThI a00ThI
p p pecypcsl

1 ®dusuka — Hayka o npupoze. AsneHus
TIPUPOIBI
Du3nyeCcKue ABICHUS
®usnuecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1
TEPMOMETPA U JATUMKA TeMIIepaTyphl"

5 Mertobl HayuHOTO NO3HaHUs. OnucaHue bubmmnoreka HOK
(bu3NYECKUX SIBICHUHN C MOMOIIBI0 MOJIETIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JbIle
BBICOTA ITycKa"

v Crpoenue BeniectBa. ONBITHI, T0Ka3bIBAIOLINE bubmmnoreka HOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KeHME YyacTHI] BELIECTBA buGmmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMbITHI 110 1
HaOJIOJICHUIO TEIIJIOBOTO PACITUPEHUS Ta30B»

10 ArperarHble COCTOSIHUSI BEIIECTBA
Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN BOJIBI.

11 O0600611IEHNE TT0 pa3L[eJ1 «IlepBoHAavaIbHBIE bubmiorexa LJOK

P Y p https://m.edsoo.ru/ff0a0378
CBEJICHUs O CTPOCHHH BEILIECTBA
12 Mexannueckoe npuxeHue. PaBHoMepHoe u bu6muotexa [JOK



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

HEPAaBHOMECPHOC ABHXKCHUC

https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EquHHIIBI cCKOpOCTH BH6J_H/IOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nnyTy 1 BpeMEeHU IBUKCHUSA BH6J_H/IOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁg&?ﬁ%ﬁ;&gﬁﬁmoﬂo
16 IInotHoCTh BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. pabota «Onpenenenue
MJIOTHOCTH TBEPOTO TEJIay»
18 Pemenue 3amau no treme "[11oTHOCTE bubnunoreka LIOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTsKeHHs (1edopMmarvn)
MPY>KUHBI OT MPUJIOKEHHON CHUITBI»
21 [[“IBnenue TsroTeHus. Cuia TSKeCcTH
| S sk st e B 10K
. https://m.edsoo.ru/ff0a1778
23 Cuna TspKecTH Ha IpYTUX IUIaHeTax. bu6muoreka [JOK
Pu3nuecKue XapakKTEPUCTHKU TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cui. Jluramometp E&?ﬁ%fg;gﬁ}:ml&c
25 Bec tena. HeBecoMmocTh ]r?_tlfgs?ﬁr?]?:é(siggllfffo‘all?m
2 CnoxcveHHe ABYX CHII, HAIPABJICHHBIX I10 BI/I6J'.II/IOTeKa HOK
oAHOI npsiMoi. PaBHOEHCTBYIONIAS CHJT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgau no reme "PaBHonelicTByroIAs

CHIJI



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

28 Cwiia TpeHus u €€ BuAbl. TpeHue B IpUpoOAe U bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue

29 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKCHHS OT bubnuorexa [JOK
CUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONIUXCS TTOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CHIIbI
Pemenue 3agau mo remam: «Bec Tenay,

«I"paduueckoe nzodpakeHue cuin», «CHIIb, _

31 I'p 6p C bubnunoreka LIOK
«PaBHOTGHCTBYIOA CHITY https://m.edsoo.ru/ff0alde0
KonTtponpsHast pabora no Temam:

30 «MexaHndeckoe IBIKEeHHE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxenue cuimy, «CUITbD)

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

34 JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubmmoreka IIOK
0T 00bEMa, TEMIIEPaTyphl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHUs TBEPIABIMU TEJIAMU, bubmmoteka IIOK
SKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B )XKUAKOCTH U ra3e, BbI3BAHHOE bubmmoteka IIOK
JNEWCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemienne 3agau mo teme «JlapieHue B bubnunorexa LIOK
JKHJIKOCTH M rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

but6mmorekxa [IOK

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

39 I'unpaBnnueckuii mpece BH6J_MOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I1opiIHeBOM )KUIKOCTHBIN HACOC

41 ATtMocdepa 3emMiu U IPUUHUHBI €€ bubnmoreka [JOK

CYILLIECTBOBaHMS

https://m.edsoo.ru/ff0a2b5a
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bub6nuoreka [IOK

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.edsoo.ru/ffoazbsa
H3mepenne armocdeproro aasneHus. OnbIT bubmmoreka [JOK
43 -
Toppuyesnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka HOK
BBICOTHI HaJl YpPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe naBieHue bubnmnoreka HOK
45 :
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3amay mo Teme " AtmocdepHoe
nasiexue"
47 JelicTBHE )KUIKOCTU U ra3a HA IOTPYKEHHOE bubnuorexa [{OK
B HUX T€JIO. ApXUMEIOBA CHIIA https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BLITaEKHBgIo 51?1 CHUJTBI ep”?c;[a el Ha bubmorexa LIOK
m > AL yiom https://m.edsoo.ru/ff0a33fc
TEJO, IOTPY>KEHHOE B JKUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanre 3aBUCUMOCTH Beca Tela B bubnnorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YacTH Teay
bu6nmorexa LIOK
50 Tnasanne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JOJKU U
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo remam: «lIlinaBanue cyoB.
52 Bos ormaﬁsaHHe» «/laBneHue TBe BI?(JITCJ'I bubmorexa [IOK
JLyXOIL ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
53 KonTponpHas pabota o Teme «JlaBnenue
TBEPJIBIX TN, )KUJIKOCTEH U Ta30B)»
but6mmoreka [IOK
54 Mexanuteckas pabota https://m.edsoo.ru/ff0a3f82
55 MortHocTh. EAUHUITEI MOIITHOCTH bubmuorexa [{OK
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Ypok-uccnenosanue "Pacyér MOIIHOCTH,

56 9 . 1
pa3BUBaeMOM IIPH MOIBEME 110 JIeCTHHUIIE"
57 IIpocTeie Mexanu3Mbl. Peruar. PaBHOBecue
CHUJI Ha pbluare
Prryaru B TexHUKE, OBITY U IPUPOJIE.
58 JIaGoparopHas aéoTa «}i/lccn%;c)miﬂne 0.5 Bubmorexa ITOK
paropras p ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
59 Pemenue 3aga4 mo teme «Y cinoBus bubnuoreka [IOK
PaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduruent nose3noro neicTpust
60 mexanusMma. Jlaboparopnas pabora 0.5
«3mepenue KII1/] HakIOHHOM MIIOCKOCTH
61 Pemrenne 3amau o reme "Pabora, MOIITHOCTS, bu6nmorexa LIOK
KITJ1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubmmnoreka HOK
MIOTEHLMAJIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
N bub6nmoteka IHOK
63 3aKOH COXpaHCHHSI MEXaHUYEeCKOW YHEPTHH 6_ oreka 11O
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAIbHOE OIpeIeIeHHE
64 M3MEHEHUSI KHHETUYECKOW U MOTEHUUAIbHON 1
SHEPTHH MPU CKATHIBAHUH TeJIa 110 HAKJIOHHOU
TJIOCKOCTH"
65 KonTponbhas pabota no teme «Pabora u
MOIIIHOCTb. DHEPTHUsD)
66 PesepBHelit ypok. Pabora ¢ TekcTamu 1o Teme bu6muoreka [IOK
"MexaHn4yecKkoe aOBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bu6muoreka [JOK
" JlaByieHne TBEPBIX TEJ, )KUIKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

"PaboTa. MontHocTh. DHeprus"
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8 KVIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRue 0BpasoBaTeNbHbIE
padoThbI padoThI pecypesI
OcHOBHbIE MOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUU U UX Oli,I)ITI})II)Ie bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
Monenu TBEPAOTO, )KHIKOTO U Ta3000pa3HOTO bubnnoreka [JOK
3 . .
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCcTBa Ha
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TEOpUH
5 Kpucrannmueckue u amopdusie Tena bubmorexa LIOK
b p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. bubnnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS bubnuorexa [IOK
BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Busl Terionepenauu bubmorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "[IpakTnueckoe
11 I/I(I:)HOJIL3OB('1;.HII)/IC feHJIOBII:IX CBOMCTB BEMIECTB U 1 Eubmorexa LOK
H N https://m.edsoo.ru/ff0a65c0
MaTEepUaJIOB B LIETSX dSHEProcOepekeHus
12 KommuectBo Temnorel. Y neapHas bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

TEIJI0OEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHnue TeroBoro 6ananca. TemnooOmeH bubnmoreka [JOK
13 :
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabora "VccienoBanue
14 HBJICIfI/ISI TIE):HJIOCI))6MeHa npu CMi;HPIB&HPIPI Eubmorexa ITOK
. Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacyer konudecTBa TEMIIOTH, HEOOXOAMMOTO
15 JUISL HarpeBaHUs TeJa U BBIIEISEMOr0 UM IIpH
OXJIAXKICHUH
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
16 > " .
yZI€JIbHOM TEMJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[IinaBnenue u oTBEpACBaHUE
18 KPUCTAIITUNYECKUX I;gn VYaeneHas TemioTa bubmorexa LIOK
p ghde https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Jlaboparopnast pabota "Onpenenenue bubnnoreka [JOK
yZIeJIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHas Temiora
napooOpazoBaHMsl U KOHJCHCALIMH. bubnuoreka [IOK
21 .
3aBUCUMOCTh TEMIIEpaTyphbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpenencHue gﬁocmemﬁmﬁ%namﬁocm buGmorexa LIOK
peil N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3/yXa
[TpuHIHITB pabOTHI TETJIOBBIX JBUTATEICH.
24 [TapoBast TypOuHa. JIBuraresnb BHyTPEHHETO

CTOpaHHsI
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o5 KIIZl remmoBoro asurarens. TenaoBele bubnmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYKAOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c

2 3aK0H COXpaHEHHUsI U TIPEBPAIICHHS SHEPTUU B
TEIUIOBBIX MpoIieccax
[ToaroroBka K KOHTPOJILHOU pabOTE MO TEME

27 "TeIl['IJ'IOBBIe SIBJIGHI/I}II) I/I3MeHeFI){1/Ie arperaTHbIX buGmnorexa LIOK

N . P https://m.edsoo.ru/ff0a83f2
COCTOSIHM BEIIeCTBa
Kontponbnas padota nmo teme "TermnoBbie
28 sIBJIerHﬂ I/IsMé)HeHHe arperaTHbIX COCTOSHHMN Eubmorexa IIOK
o p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanys Ten. [[Ba posa aIeKTprUIecKux
3apsioB

30 Ypoxk-uccienoBanue "DaeKTpu3amus Tei
UHAYKIHMEW U IPU CONPUKOCHOBEHUU"

31 BiaumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nose. HampsixkeHHOCTh

32 BHGKTTpI/ILIeCKOFO noss. I1 I/II:)HI_II/IH Eubmorexa IIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITNH YJICKTPUUECKHUX TTOJICH
33 Hocurenu snexTpudeckux 3apsiioB.
DOneMeHTapHbIN 3apsia. CTpoeHue aToma

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpPAHEHUS JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB bubnuorexa [IOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYSCKUN TOK, YCIIOBHS €T0

36 c CZI;BOBE[HI/ISI I/ICTg‘{HI/IKI/I AIIEKTPUIECKOTO bubmorexa LIOK

ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS DIIEKTPUIECKOT0 TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O I10JIA Ha IPOBOJHUKH U
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JIADJICKTPUKH"

39 DIEeKTPUYECKUM TOK B METAJIJIAX, JKUJKOCTAX bubnmoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE YaCTH
Cuna toka. JlaGopaTopHas pabora bubnmoreka [JOK
41 n n 05 .
H3MepeHue u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTmerp.
42 Jla6o Ie)lTo Hast a6orT)a "UsmepeHue u P 0.5 bubmorexa LIOK
patoptas p ,P ' https://m.edsoo.ru/ff0a9e14
PEryJIUpOBaHKE HAMPSHKCHHUSI
CornpoTuBieHe IPOBOAHUKA. Y A€IIBHOE bubnuorexa [JOK
43 .
CONIPOTUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
3JIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA bubnnoreka [JOK
44 1 .
OT €r0 JUIMHBI, TUIOIIA/IX MONEePEYHOI0 https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBUCHUMOCTB CHJIBI TOKA OT HAIPSIKSHHUS. bubnmnorexa [JOK
45
3akon OMa 1t yJacTKa 1enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnast paborta "HccnenoBanue
16 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO YEPE3 1 bubnuoteka [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U MapaielbHOE
COEJIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
48 CJIO)KEHUS HaMPsDKEHUN TTPU 1 bubnmoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padota "IIpoBepka npaBuia
49 TUTS CEIJ'II)I IT)OKaIrDI W Tma aHJP;eHBiOM b 1 bubmiorexa HOK
P p N https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemenue 3agad Ha npumMeHenune 3akoHa Oma bubnnoreka [HOK

AJIg Pa3JIMYHOr0 COCANMHCHU S ITIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas padota "Onpenencaue paboTsI 1 bubnnoreka [HOK
Y MOIITHOCTHU 3JIEKTPUYECKOIo TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUECKUE [N U TOTPEONTEN
53 KT pI/II{GCKoﬁ 3HHe TUU B 61:,1T KopoTtkoe buGmnorexa LIOK
P P y. Rop https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
"DrekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tela U bubnuorexa [JOK
54 . . :
ux B3auMoaencTBua. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonTponbhas padbota no teme
"DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tena U bubnuorexa [JOK
55 . . :
ux B3aumojencTBus. [locTostHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yduenue nonei 1 bubnmnorexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe noje. MarautHoe nosie 3eMIH U bubnuoteka [JOK
58 .
€ro 3HadeHue I )KU3HA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe 1nojue
59 KT HEeCKI([)ro TOKa MarHuTHoOE ToJie bubmorexa LIOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
60 HEGO aToOpHas a6(f)Ta "N3yuenue nencTBus 0.5 bubmorexa LIOK
PaToprai p i 8 . ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TI0JIs1 Ha MPOBOJTHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonk3oBaHue driekTpoaBuraTeneii B
61 TEXHUYECKHX yC oﬁchfx Y Ha TPAHCIIOPTE bubmorexa LIOK
yeTp " p pTe. https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas pabora "KoHcTpyupoBaHue u
n3y4deHue paboThl dJIEKTpOABUTATENSA"
62 OmnbrTer @apanest. 3aKOH IEKTPOMArHUTHON
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unaykiuu. [Ipasuio Jlenna

OnekrporenepaTop. CriocoObl MOTyYeHUS

63 AJIEKTPUUYECKONW IHEPTUHU. DIEKTPOCTAHIIUH HA 1
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU

64 [TonroToBka K KOHTPOJIBHON pPabOTE MO TeMe 1
"DNeKTpUYeCKUe U MarHUTHBIC sIBJICHUSA"

65 KonrponsHas pabora o teme 1 bubmumoreka [IOK
"DJIeKTpHUUECKUE U MATHUTHBIEC SIBJICHUS" https://m.edsoo.ru/ff0ach14
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme bubnuorexa [JOK

66 " " 1 .

TenuoBsle sIBICHUS https://m.edsoo.ru/ff0accse
PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme bubnuorexa [JOK

67 n L= L " 1 .

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

68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 145
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9 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne uudposeie
T Tema ypoka Beero KoﬁnTponLHHe HpﬁaKanecKHe 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEHOE JBHYKEHUE 1 Eubmorexa IIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOIUHEHHOE TBHKCHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUOKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JlaGopaTtopHas padota "Onpeaenenue
7 CKO peHHﬂp Ten'f npu aBﬂopcio €HHOM 1 1 Eubmorexa IIOK
YEKOP Dl PaBHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
JIBJKEHHUH 110 HAKJIOHHOM IJIOCKOCTHU
8 CBoboaHoe najenue Tei. OnbiTel [ammies 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 ITepwo 5 '-IaC"f[OTa obpa eHHs[pJ}i)IfI(HeﬁHaﬂ u 1 bubmnorexa LIOK
PHOZ paitl ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 [leHTpOCTpEMHUTENTEHOE YCKOPEHHE 1
. bu6mmorexa [IOK
1
11 ITepBsriit 3akoH HeroToHa. Bextop critb https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. PaBHOIECTBYIOIIASA 1 bubnmoreka [JOK

chJia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK

13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aay Ha NpUMEHEHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no reme «Cuia ynpyroctu
JlabGopaTtopHast pabota «OrnpeneneHue bubnnoreka [JOK
17 .
YKECTKOCTHU MIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cumna TpeHus» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabora "Ornpeznenenue bubnnoreka [JOK
Kod(duUIIMeHTa TPEHUS CKOIbKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBuxkeHne Tex BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSOKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmuueckas ckopocTs. HeBecomocTs bubnnorexka [JOK
U [IEpErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOUKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe bubnmoreka [JOK
26 R S .
TBEPAOTO TeJIA € 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuisl. LleHTp TsKEeCTH
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Pentenue 3amaud mo teMe "MOMEHT CHIIEL.

bubmuorexa [JOK

28 LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
I1 i pabd
20| "Mexanmuccroe umcenme, Baanoeiicrane BuGmnorexa LIOK
ot A ' 8 https://m.eds00.ru/ff0b0408
30 KonTponbhas pabota no teme "MexaHudeckoe bubnmoreka [JOK
nBmkenne. Bsaumonetictsue ten'” https://m.edsoo.ru/ffOb06ec
14 .U .
3 coxpanermnmmymen. Yapyroe n neympyros Bu6mnorexa LIOK
P . Y - 2 TIpyE yHpyr https://m.edsoo.ru/ffOb07fa
B3aMMOJICICTBHE
30 Pewenue 3anau no reme "3akoH cCOXpaHEHUs bubnuorexa [JOK
umnyisca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE B
IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.edsoo.ru/f0b0as4
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnmnorexa [JOK
CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Onpenenenue padoThb
36 CHWJIBI TPEHUS TIPU PAaBHOMEPHOM JIBH>KEHUU
TeJIa TI0 TOPU3OHTAIHHOHN MMOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
SHEPTUs
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas paborta «/3ydeHue 3akoHa bubnmoreka [JOK
COXPAHEHUSI SHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE NTBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edso0.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnnorexka [HOK

Kkosiebanus. Pesonanc

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

MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTb IIEpUoJa
KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaliieHre YHEPTUU TIPH MEXAHHUECKUX
KOJIEOaHUIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NIEPUO/A KOJIeOaHU NPYKUHHOTO
MasTHUKa»

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUoJia KojieOaHuii rpys3a,
IMOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOWCTBA
MeXaHn4eckux BoJiH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJHBI

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

49

Ypok-koHpepenus "MexaHUYecKue BOTHBI B
TBEpIOM Tene. CeilicMuuecKkre BOTHBI"

50

3By1(. PaCHpOCTpaHCHI/Ie " OTPAKCHHUC 3BYyKa

51

VYpoxk-uccnenosanue "Habnronenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKe"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
"3aKkoHbI cOXpaHeHHs. MexaHn4yecKue
K01e0aHus ¥ BOJHEI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHast pabota mo teme "3akoHbI
coxpaHeHus. MexaHn4ecKkue KoleOaHus u
BOJIHBI"

56

DNIEKTPOMArHUTHOE MOoJe. DIEKTPOMATHUTHbBIE

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
Bbubanoreka [IOK
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue https://m.e dsocL)Iru [Ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH JJISl COTOBOM CBS3HU" — :
Ypok-uccnenosanue "M3ydyeHnue cBOiCTB
bubmuorexa [JOK
59 DJIEKTPOMArHUTHBIX BOIH € IIOMOIILIO
o 6I/IJII)I>HOFO renedona” B https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3a1a4d Ha onpeieICHUE YaCTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHas mpupoza ceera. CKOpocTh bubnnoreka [JOK
cBera. BorHOBEIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bu6mmoreka [IOK
62 acnpocTpaHeHue ceera. 3atMeHusa CojHIa u
%YHIE p 1 https://m.edsoo.ru/ff0b3658
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue
bubanoreka [IOK
63 3a/1a4 Ha IPUMECHECHHUE 3aKOHA OTPAKCHHUS ] 1
cera https://m.edsoo.ru/ff0b38c4
64 [TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
CcBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Bbubanoreka [IOK
65 Hcnonp30BaHKe MOTHOTO BHYTPEHHETO https://m.e dsogru /Ff0b3c5e
OTPaKEHHSI B ONTHYECKHUX CBETOBOAAX — '
JlaboparopHas paboTta "VccrnenoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIle "BO3IyX-
crexino""
VYpoxk-koHdpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHMUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubanoreka [JOK
68 JInna3el. OnTHYeCKas CHIa JIMH3EI 1

https://m.edsoo.ru/ff0b3f2c
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bu6mmoreka [IOK

69 [TocTpoenue n3o0paxeHUi B JTMH3AX https://m.edsoo.ru/fOb44da
JIab 6ota "Onpenenenue
70 q)gK;EfIzigl;aaigfo:;;ﬁ I/IIE)IIJITII[/IHHGCI;I/(I)I‘?I CHJTBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparoie JUH3bI
71 Ypok-koHpeperuus "OnTudeckue JMH30BbIC bubmmoreka [JOK
npudops!" https.//m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
' https.//m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHMTH 3peHue"
P 0 )
| P b e e, O B 10K
’ P H ' https://m.edsoo.ru/ffOcOf4c
Jucnepcus cBeta
JlaGopatopHas pabota "OnbITh IO
75 Pa3oKEeHUI0 OEIOro CBEeTa B CHEKTP U bubnuoreka [IOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpoxk-npaktukyM "BoaHOBBIE CBOWCTBA CBETA!
qucnepcusi, tHTepdepeHuus U audpaxius’”
77 OmnsiThl Pesepdopaa u rmianerapHas MoJieNb bubnnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanue 1 MOTJIoUIeHHe CBETa aTOMOM. bubmuoreka [IOK
KBanTsl. JInHeNH4aThIe CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnroaeHue cieKTpoB bubnmoreka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagunoakTBHOCTD U €€ BUIBI bubmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue atomHoro siapa. Hykinonnas monens bubmorexa LIOK
) https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIC TIpeBparieHus. M3oTombl bu6mmoreka [IOK
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https://m.edsoo.ru/ffOclal4

Perenue 3agad mo reme: "PagnoakTuBHBIE

bu6mmoreka [IOK

84 npeBpaiieHus" https://m.edsoo.ru/ffOclbda
85 [Tepuon monypacmana
86 Ypok-koHpepenius "PagnoakTBHBIC bubnmoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
S nepuble peakuuu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
87 :
3apsI0BOIO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprusi CBA3U aTOMHBIX sifep. CBsA3b Macchl U bubnnoreka [JOK
88 .
SHEPIruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie peakiuu'
Peakiuu cuntesa u nenenus saep. Mcrounuku bubnnoreka [JOK
90 N ]
sHepruu CoJiHIIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Vpok-koHpepenmus "AnepHas sHepreTuka.
91 JleficTBHS paguOaKTUBHBIX U3y4YE€HUN Ha
JKUBbIE OpraHU3Mbl"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DNEeKTPOMarHuTHOE MOJIE. bubnnorexka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbHas padora no teme
93 "DneKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"
[ToBTOpenue, 0600meHne. JlabopaTopHbIe bubnmoreka [JOK
94 n = n .
paboThl 1o Kypey "B3aumMosneiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTopenue, o006meHue. Pemenue
95 acquII){mx " Ka‘—IeCHl—“IBeHHBIX 3a/1a4 1o TeMe bubmorexa LIOK
E’ N 8 https://m.edsoo.ru/ff0c2572
TerutoBble Mpouecchl
[ToBTOpenue, 06o6meHue. Pemenue
P ’ III bubmuoreka [JOK
96 pacyeTHBIX U KaUE€CTBEHHBIX 3aJ1a4 110 TEME

"KIIJI TermoBsIX aBurarenci'”

https://m.edsoo.ru/ff0c2a22
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IToBTOpenue, 0600IeHNE. Permenune

97 pacYeTHBIX U Ka4eCTBCHHBIX 33/1a4 110 TEME 1 bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
KIIJ] a5exTpoycTaHOBOK
98 [ToBTOpenue, o6o6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
pabotsl o Kypey "CBeToBble siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu bubnmoreka [JOK
99 n n 1 .
110 TeMe "3aKOHbI COXpPAHEHHUS B MEXaHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnnoreka [JOK
no teme "Konebanust u BoiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubnuoreka [IOK
1o reme "CBeToBbI€ SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1
o Teme "KBanToBas u simepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

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

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

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

OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchl
(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. Ieprrmikun A.B. ®usnka. 7 knacc. YueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yupexaeHuit . M.:/Ipoda. 2011

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



[Ipocsemenune, 2010. —192c.

8 KIIACC

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

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

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

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

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

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

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

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTel. KoHTpoJIbHBIE
3aganus. —Caparos:JIuuei, 2014.

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

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

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



10.A.B. Ileppiikun @uzuka-8xi 2017 M. Ipoda

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

12.A.E. Mapon, E.A. Mapon CamocToATeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. [poda

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

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

2015 M. Ipoda

9 KJIACC

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

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

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

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

5. Jlykamuk B.U. COopHHK BOpOCOB U 3a1a4 no ¢puszuke. 7-9 k. — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U1 KOHTPOJIbHBIE

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



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

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

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

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

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

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

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

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

7 KIIACC

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

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



3. Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX pECYpCOB. — Pexum

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

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

2. BuneoomnbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum

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

4. luTepecHble MaTepUalIbl K ypoKaM (DU3UKH 110 TEMaM; TECThI 10 TEMaM;

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

5. Iudpossie oOpazoBaTenbHbIE pecypchl. — Pexxum qocTymna:

http://www.openclass.ru



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

9 KJIACC

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

2. Enunas koyuiekuus Hu(poBbIX 00pa30BaTEbHBIX PECYPCOB. — Pexum

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

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

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

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum nocTyra:

http://www.openclass.ru

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

6.lucranunonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpeITHII KiTacc.



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

7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

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

8. denepanbHbIi LIEHTP MHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

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

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

11. Aaumarnuu puszndeckux o0beKToB. http://physics.nad.ru/

12. XKuBas pusuka: o0Oyvaromias nporpamMma. http:// www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






