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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
(GU3MKM Ha NESITENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
1o rogam oOyueHus (MO Kjaccam), IpejiaraeT NpUMEpHYIO MOCIIEN0BATEIbHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIpEIMETY.

®dusuka SABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHYy MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HAay4HOro MeEToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
UHTepeca K HayKe y 00yJarouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

HAyYHO OOBSCHSATH SIBIICHMUS;

OLIEHMWBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
UHTEPIPETUPOBATh JIaHHBIE M HCIIOJIb30BAaTh HAy4YHbIE JIOKA3aTeIbCTBA JIJIst
MOJIyYeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBatenpHbBIX opraHuzauusx Poccuiickoit denepanuu, peanu3yroIux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMbl, YTBEPKACHHONW pELICHUEM



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

Heau uzyyenust pu3suKu:
npuoOpeTeHNne MHTEpeca U CTPEMIICHHUS OOy4aroumxcs K HayYHOMY H3YUYEHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTE;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE MO3HaHUs U (OpMHpPOBAHHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJabTaTa H3yUEHHUS OCHOB
CTPOCHHSI MAaTePUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
bopMHpOBaHUE TPEACTAaBICHUNA O PO (U3UKA [  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE NPEICTaBICHUNH O BO3MOXKHBIX cepax Oymaymied mpodeccCHoHaTbHOM
NEeSATEIbHOCTH, CBSA3aHHOW C (PM3MKOHM, MOATOTOBKA K JaJbHEHIIEMYy OOYYEHUIO B
TOM HAIpPAaBJICHUU.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1iero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CISAYIONIUX 3a1ay:
npuoOpeTeHne 3HaHUW O JAMCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOPETCHUE YMEHUW OMNUCHIBAaTh W OOBSICHATh (DU3UYECKUE SIBICHUS C
VICITOJIB30BAHUEM ITOJIyYECHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUs MPOCTEHUINNX PAaCYETHBIX 33a4 C HMCIOJIb30BAHHEM
(bu3MYECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHMA HAOMIOJaTh MPUPOIHBIE SIBICHUS U BBINOJHATH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIuel HU3NIECKOTO COJEPIKAHMS, BKIIOYAs
MH(OPMAIMI0O O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAIM3 U KPUTHUYECKOE
OlICHMBaHUE MH(POPMALINH;

3HaKOMCTBO cO cdepaMu Mpo(ecCHOHATBHON NeATEeIbHOCTH, CBS3aHHBIMHU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bU3MYEeCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (U3MKe MepedyeHb JabopaTopHbIX padboT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
OOy4JaroIMxcsl, CIHUCKa AKCIICPUMEHTATbHBIX 3a/JaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOT0 3K3aMeHa 1o (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3HYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nmueckux BenuuuH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ| TNO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObSICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

MexaHnuyeckue, TEIIOBbIC, JIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®dusnueckre npuOOPbl U NpPOLEAypa MPSIMBIX H3MEPEHUN aHaJOrOBBIM H
UM (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UeHbl JeJIeHUs IKaIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne temmnepaTypbl NMPU MOMOIIM KUJIKOCTHOTO TEPMOMETpPA MU JIAaTYMKA
TEMIIEPATYPBI.

IIpoBeneHne nccieI0BaHus MO IPOBEPKE I'MIIOTE3bI: AAIBHOCTH IIOJETA IIAPUKA,
NYLIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHue uactul BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKECHUS.
Hab6mronenune nuddysun.



HabGntonenue siBlieHUN, OOBSACHSIOMIMXCS TPUTSIKEHUEM WM OTTaJIKWBAHHEM
YacTHI] BEIIECTRA.

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 JIBUKCHUSL.

SBnenne uHEpUUM. 3aKOH HMHEPUUHU. B3aumopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI 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 mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHXKEHUS TeTa.

N3mepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

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

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOI'O JIBIKCHUS (IIapUKa B KUJIKOCTH, MOJETU
IEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Omnpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITW MIAapHKa 10 HAKJIOHHOM
MJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OMNBITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHus (Aedopmaiiuu) Ipy>KUHbI
OT MPUJIOKEHHOU CHJIBI.

OMNBbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHUS OT BEca Tesa
U XapaKkTepa COMpPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS! U YBEIUYCHUs aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs



TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobiaronirecs: cocysl. ['mapapinyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTaBICHMUSL.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

VYcnoBue miaBaHus TeN: IUJIABAHME WM TOTPY>KEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

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

OnpeneneHue BBITAIKABAIOIIEH CHJIbI, JEWCTBYIOIIEW HA TEJO, MOTPYXKEHHOE B
XKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBbI, JACWCTBYIOIIEH Ha TEJIO B
XKUIKOCTH, OT MacCChl Tela.

OMnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CUJIBL, JEUCTBYIOIIEN
Ha TEJIO B XHUAKOCTU, OT 00BEMa MOTPYKEHHOM B JKUIKOCTH YaCTH Tejla U OT
IJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKA M OIPEICIICHHE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckass dHeprus. KuHeTuueckas W INOTEHUHUAJIbHAS  DHEPTHS.
[IpeBpallieHre OTHOTO BHJIa MEXAaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBJKEHMHM Tejla IO
TOPU30HTAJIBbHOM MOBEPXHOCTH.
HccenenoBanne ycioBUii paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.
M3yyeHune 3aK0HAa COXPaHEHHsI MEXaHUYECKOM DHEPTUN.
8 KUIACC

Pa3zgeu 6. TeruioBbie siBJICHUSA.

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

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopusie Tena. OObSICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUW MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonudectBo TemnoTsl. YenbHas TEMJIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.
Hab6mronenune nuddysun.
Habnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHU.



Habnrofgenue TemioBoro pacuiupeHus Tem.

N3meHeHue HaBJICHUS TIa3a IIpUu HU3MCHCHHH 00BéMa W HarpCBaHUHU

OXJIAXKIECHUMU.
[IpaBuna u3MepeHus: TeMIEepaTypsl.
Bunae! Tenmonepenayn.
OxJtaXxJieHue Ipu COBEPIICHUH pabOTHI.
HarpeBanue npu coBepiieHUN padoThl BHEITHUMU CUJIaMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
HaOnronenue kuneHusl.
HaOmnroienre mocTosIHCTBA TeMIEPATYPhl MPU TUIABJICHUU.
Mopenu TemoBbIX IBUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB [IOBAPEHHOM COJIM WJIM Caxapa.

NI

OneITH 1O HEI6JII-OI[CHI/IIO TCILZIOBOI'O pacCIIUpPCHUA I'a30B, )KHIIKOCTGﬁ u TBép,IIBIX

TCII.
OnpeneneHHe AaBJICHHUA BO3yXa B Oaone HIITpHrIa.

OnebIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHHUS BO3/yXa OT €ro o0béMa H

Harp€BaHus NN OXJIAKIACHUA.

[IpoBepka ruIOTE3bl JIUHEWHOW 3aBUCHUMOCTH JIJTMHBI CTOJIOMKA J>KHJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue n3MeHeHus: BHYTPEHHEN SHEPruu Tejla B pe3yJibTare TeIionepeiayn

Y paOOThl BHEIIHUX CHJI.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPU CMEIUMBAHUM XOJIOAHOW W Tropsyei

BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJYYCHHOI'O BOI[OfI IIpu TEII000MEHE C

HarpeThiM METAJTMYECKUM LIUIUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OmnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHON TEIIOTHI MIJIABJICHHUS JIbJA.
Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poma 3yeKTpUYecKHX 3apsaoB. BiaumonelicTBue

3apsOKEHHbIX  Ten. 3akoH KyioHa (3aBUCUMOCTB  CHIIBI
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

B3aUMOJIENCTBUS

Onektpuyeckoe mnose. Hanpsok€HHOCTh aiexTpudeckoro mnosis. [lpunnmn

CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

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.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHOe TI0J€  DJIEKTPUYECKOTO Toka. IIpuMeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. MCmoyib30BaHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SIBneHue 3aeKTpoMarHuTHOM MHAYKUMK. [TpaBumno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.
Hemoncmpauuu.

DNeKTpU3aLus Tell.

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

DJIEKTpOCTaTUYECKAs UHAYKIIHSL.

3aKOH COXPAHEHUSI ICKTPUUECKHUX 3aPsJI0B.

[IpoBOJHHUKH U TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUJKOCTH.

["a30BbIi1 pa3psia.

N3mMepeHue CHilbl TOKa aMIIEPMETPOM.

N3mepeHne 2IeKTpUUECKOTO HAMPSKEHUS! BOJBTMETPOM.

Peocrar u Mara3uH COnpOTHUBIICHUM.

B3anmoielicTBrE MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.



MopaennpoBaHue MarHUTHBIX NOJIEN MOCTOSHHBIX MATHUTOB.
OnbIT IpcTena.
MarHuTtHoOE 1oj€e ToKa. DJIEKTPOMArHHmT.
JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.
HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OnbiTel Dapajes.
3aBUCUMOCTh  HallPaBJICHHS  UHIYKIIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUS.
DneKTporeHepaTop NOCTOSHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.
OnbITHl IO HAOTIOJICHUIO PTICKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO MOJIS Ha MPOBOAHUKH U TUDJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJupoBaHUE CUIIbI TOKA.
N3mepeHne U peryJupoBaHNE HATIPSAKEHUS.
HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKA, HAYLIErO0 Yepe3 PE3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX PE€3UCTOPOB.
[IpoBepka npaBuia AJisg CHIbI TOKA MPH MapaieIbHOM COSAMHEHUN PE3UCTOPOB.
OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTHM CWJIBl  TOKa, HWAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsHKEHUs Ha HEW.
Omnpenenenue KII/I narpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3y4yeHne MarHUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU H
pa3/ieliCHUH.
HccnenoBanue AEMCTBUSI DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aMMOJCHCTBUSI KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HallpaBJICHUS] TOKA B KaTYIIIKE.
N3yuenue neicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue padoThl JJIEKTPOABUTATES.
N3mepenue KIIJI anekTpoaBUrateibHON yCTaHOBKH.
OMnBITEI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKLIMH: UCCIIETOBAHUE
M3MEHEHUI 3HaY€HUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUsA. PaBHOMEpHOE NpPSIMOJMHEHHOE
nBrkeHue. HepaBHoMepHOE mpsiMoMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMmonuHeiiHOe nBmkeHue. (CBoOoOgHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u uvacrora oOpamieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIMKU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKECHUS, CHIIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanibHON TOUkKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEpruM U padoThl. [loTeHnanbHas sHeprus Tela, NOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBIKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX Tell OTCUETa.
CpaBHeHUE IMyTel U TPACKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccnenoBanre Npu3HaKkOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

Hab6nronenue nBmkeHus Tela Mo OKPY>KHOCTH.

Habnrogenne MexXaHWYeCKUX SIBJICHUW, MPOUCXOISIIMX B CHCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChI TEJA U IEVCTBYIOIIEH HA HETO CUJIBI.
HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUH TEJ.

M3meHenue Beca Tesna Mpyu yCKOPEHHOM JBHKECHUH.



[lepenada uMIrynbca npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHHE UMITYJIbCA IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

HabnroneHue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUH.

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

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa sl pa3roHa U JaJIbHEUIIEro paBHOMEPHOTO JABUKEHUS
HIapUKa WINA TEIEKKH.

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

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBUKEHUU IO HAKIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0€e3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €ciii MpU PABHOYCKOPEHHOM [IBJKEHUHM O€3 HadalbHOUN
CKOPOCTH IYTHM OTHOCSTCS Kak psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHS OT CHUJIbI HOPMAaJbHOTO
JABJICHUS.

Onpenenenue ko3 PUIIEHTa TPEHUST CKOJIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHU TeJa IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIPYTOCTH NMPU MOABEME Ipy3a C MCMOIb30BAHUEM
HEMOJABW)XHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0HA COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexannyeckue Koj1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUIUTyna. MareMaTtu4ecKui U NMpyKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPrUM MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBaA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpaxkeHue 3Byka. H(ppa3Byk u
YIIBTPa3BYK.



Jlemoncmpayuu.

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

Habmroienue BeIHYKIEHHBIX KOJI€OaHHUI U pe30HaHca.

PacnipocTpaneHne nMpo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

Omnpenenenre 4acTOTH U MEpUo/ia KoieOaHU MaTeMaTHYeCKOro MasgsTHUKA.
OnpeneneHue 4acTOThl U MEPUOA KoJeOaHU NPYy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoia KoiaeOaHuii MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWH NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEepHOJia KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuoja KojaeOaHuil NpyKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMAarHUTHOE  MOJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBONCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3y4yeHune CBONCTB AJIEKTPOMATrHUTHBIX BOJTH C IIOMOIIBI0 MOOUIIEHOTO TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssmonmHeHOE
pacnpocTtpaHenue cBera. 3atmenust Connua u JIlynsl. Otpakenue ceera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomieHus cBera. [lomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. licnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.



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
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMONMHEHOE paclpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIIA U TEJIECKOIIA.
Mogens rnasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tonyuenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanrie 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO Jy4a OT yria MaJeHHUs.
N3yuyenue xapakTepucTuK n300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJiia MPEIOMIICHUS CBETOBOIO Jiydya OT yTJia MmajcHus
Ha FPAHULE «BO3YX—CTEKIIO.

[Tonyyenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenue GOKYCHOTO PACCTOSIHUASA U ONTHYECKON CUITBI COOMPAOIICH JINH3HI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

OnbITE IO BOCHPHUSATHIO I[BETA MPEAMETOB MPU WX HAOJIOJICHUM Yepe3 1BETOBBIC
(GUIBTPBHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noramouieHre ceera arToMoM. KBaHTel. JInHeHyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWszorombsl.  PaamoakTuBHbIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJlOBOTO M MAacCOBOIO YHUCET.
DOHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

Snepnasa sHeprervka. JleMCTBHS pPAJMOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpTaHU3MBI.



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

Jlabopamopuvie pabomul u onvimaul.

HabGnrogeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanre TPEKOB: WU3MEPEHUE SHEPIHMM YACTULI 110 TOPMO3HOMY IyTH (I10
dboTorpadusim).

W3mepenne paairoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH 1JI CUCTEMATHU3AI[UN
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESITEIBHOCTH,
IpUOOPETEHHOTO MIPU U3YUYEHUHU BCETro Kypca (PU3UKH, a TaKkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g oO0ydarommxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CIeunBaeTcsl JOCTUKEHUE NMPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJEHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSS TOJyYECHHbIE 3HAHWA, pelaTh 3aJayd, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO AEATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pean3yercs
32 CYET TOro, 4YTO OOy4yaroliuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUU pAaclo3HaBaTh W HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPY KAIOLIEH MPUpPOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SBICHUH, B TOM
qucIie JUIsl NPOBEPKU TMIIOTE3 U MOJYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHUKEHUH COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUM HAa OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHHUsI BCEX M3BECTHBIX BUIOB
SHEPIUH.



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
pe3yJIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME TUUHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpHOTHYECKOTr0 BOCIIMTAHMSA
— TPOSIBJICHHE MHTEpeEca K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOMN
(bu3NYecKoil HayKH;
— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;
2) rpa’aaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
— FOTOBHOCTh K AaKTUBHOMY Y4YaCTHIO B OOCYK/IE€HHUU OOILECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHUKEHUUN
busuKy;
— OCO3HAaHME BAXXHOCTU MOPAJIBHO--3TUYECKUX IPUHLMIIOB B JACSATEIBHOCTU
Y4EHOTO;
3) 3CTETHYECKOT0 BOCIIUTAHUS:
— BOCHpPHUATHE ICTETHMUYECKUX KadecTB (U3NYECKOM HAayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIISIOLIEH KYIbTYPHI;
— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, HWHTEpeca K HCCIEeI0BaTEbCKON
NEeSTEeIbHOCTH;
5) popmupoBaHuA KyJIbTYPbI 310POBbSl 1 IMOLHOHAJIBLHOIO 0JIATONOTY UM
— OCO3HaHHWE IIEHHOCTHM 0e30macHoro obpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JOMAIIIHUX yCIIOBUSX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOro K€ IpaBa y Ipyroro 4eioBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AKTMBHOE YYacTHE€ B PEIICHUM IPaKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeabHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKON U COLMAIbHOU
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMI;
— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuid, CBSI3aHHBIX C (PU3UKOM;



7) 3KOJIOTUYeCKOT0 BOCIIMTAHMSA:

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKPYXalUIEH CpeApl, IUIAHUPOBAHHS IOCTYNKOB W OLEHKHM HMX BO3MOYKHBIX
MOCIICICTBUIN [T OKPYIKAIOIIEH CPEBI;

— OCO3HaHHE TJIOOAIBHOTO XapakTepa HKOJOTMYECKHUX MpoOJeM U TyTed Hux
pelieHus;

8) agmanTauMu K HU3MEHAIIMMCH YCJIOBHSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

— TIOBBIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4E€pe3  IMPAKTUYECKYIO
JICATEIILHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

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

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

— CTpEeMJICHHE aHAJIM3UPOBATH M BBISBIATH B3aMMOCBSI3U MPUPOBI, OOIIECTBA U
APKOHOMMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3MUECKUX 3HAHMIA;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHUSA Ha OKPYXAKOUIYI0 Cpeny,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABIMBATh CYIIECTBEHHBI TPHW3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
000O0IIeHHS U CPaBHEHHUS;
BBISIBIIATH  3aKOHOMEPHOCTH H TIPOTUBOPEUUS B paccMaTpUBaeMbIX (aKTax,
JIAHHBIX ¥ HAOIIOJIEHUAX, OTHOCIIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJISAITH IPUYMHHO--CJIEJICTBEHHBIE CBSI3U MPU U3YYEHUU (DU3MUECKUX SIBJICHUUN U
MPOLIECCOB, JieNlaTh BBIBOJBI C HCIOIb30BAHUEM JCAYKTHUBHBIX UM HHIYKTHUBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bl O B3AaUMOCBS35X (PU3MUECKUX BEJIUYUH;
CaMOCTOSITENIFHO BBIOMpATh CMOCOO pelieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOoJiee MOIAXOASIIEro C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.
MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHNE (PU3HUUECKOTO SIBICHUS;
OIICHMBATh Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJIYYCHHYIO B
XO0/JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
caMOCTOSITeIbHO  (hopMynupoBaTh 00OOIIEHUST W BBIBOJALI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;
IPOrHO3UPOBAaTh BO3MOXHOE JalibHEHIEe pa3BUTHE (PU3MYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:
IPUMEHSTH Pa3IMYHbIE METOJbl, MHCTPYMEHTBI U 3alIPOCHl IPU MIOUCKE U OTOOpE
uHOpMAIIUU WM JAaHHBIX C Y4E€TOM TPEHJIOKEHHOW Yy4eOHOU (usmdeckoit
3a/lauu;
aHAIM3UpOBaTh, CHUCTEMATU3UPOBAaTh W  UHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATH peIIaeMbIe 33]]a4l HECJIOKHBIMU CXEMaMU, InarpaMmMaMu, WHON
rpaduKoil 1 UX KOMOWHAIIUSAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
B X0Jie 0OCYXJIEHHSI Y4eOHOro MaTepuasia, pe3yjabTaToB JabOpaTOpHBIX padboT U
MIPOCKTOB 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMOW TEMbI U BBICKA3bIBATh
WJICH, HAIICJIICHHbIE Ha PEIICHWE 3a/adyd U TOJJEpKaHue OJaroXenarebHOCTH
OOIICHMS,
COMOCTAaBIISATh CBOM CYXJIEHHUSI C CYXKACHUSMHU JIPYTMX YYACTHUKOB [MAJora,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUI;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;
nyOJUYHO TIPEACTABISATH PE3YIbTaThl  BBIIIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);
NOHUMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboThI MPU pelIeHNU KOHKPETHON (DU3UUECKOU MpoOIeMBblI;



MPUHUMATh 1I€JIM COBMECTHOM JEeATEeIbHOCTH, OPTaHU30BbIBaTh JIEUCTBUS MO €&
JOCTHXKEHUIO: paclpenesaTb Ppojd, OOCYXJaTh TMPOIECChl W pe3yJbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTasl KAUECTBEHHOI'O PE3yJIbTara Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHUCTBUS C APYTUMU YI€HAMU KOMaH/IbI;
OIICHMBATh Kauye€CTBO CBOEro BKJIaJa B OONMH MPOAYKT II0 KPHUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

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

Camoopranusamnus:
BBISIBJIATH MPOOJIEMbI B KU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOIIMX s
perieHus pU3NYECKUX 3HAHMI;
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHANBUAYAJIbHOE,
OPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUH TPpyIIoi);
CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pElIeHUs] (PU3NYECKON 3a/1auu WM IJIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEIICHHUI;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjiaH €€ U3MEHEHHS,
OOBSACHATh MPUYHUHBI TOCTHXKEHUS (HEIOCTHIKEHHUS) PE3yJbTAaTOB JAESITENbHOCTH,
JIaBaTh OLEHKY NPHOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIeJIU U YCIOBUSAM;
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJ€ Clopa WIM JUCKYCCHMU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;
npu3HaBaTh CBOE MpaBO HAa OMMOKY NpU pelieHuu (U3MYECKUX 3a7ady WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHust B 7 kj1acce nmpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE M XHMHYECKHUE SIBJICHUSA, HaOII0JEHUE,
OKCMEPUMEHT, MOJEeNb, THUNOTe3a, €AUHULBI (U3HMUECKUX BEIUYHMH, AaToM,
MOJIEKYJa, arperaTHble COCTOSHHUS BemiecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JABWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),



TpaeKTopHUs, paBHOJACUCTBYIoIIAs cuia, aedopmarus (ympyras, IiacTH4YecKas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

paznmuuatrh sBieHUS (muddys3us, TEMIoBOE JBMKCHHE 4YacTHIl BeIIeCTBa,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKCHUE, UHEPIIMS, B3aUMOJICHCTBUE
TEJl, paBHOBECHE TBEPABIX TEJN C 3aKPEIJIEHHOM OCBhIO BpallleHUs, Mepeaada
JaBJICHUS TBEPIBIMU TEJIaMH, >KHIKOCTAMH M ra3aMu, aTMOC(epHOE IaBlICHHE,
IJIaBaHWE TeJ, NpeBpallleHHus MEXaHWYECKOM DSHEPruu) IO OINHCAHHI0 HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
buznyeckoe sIBICHUE;

pacrio3HaBaTh MPOSIBICHUE HW3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpYKaloleM
MHpEe, B TOM YHcCle (U3MYECKUE SIBICHHS B IPUPOJIC: MPUMEPHI JABHIKCHUS C
Pa3JIUYHBIMHU CKOPOCTSIMU B ’KUBOUM M HEKMBOW MPUPO/JIE, ACHCTBUE CUIIbI TPEHUS B
NPUPOJIE M TEXHUKE, BIUSHUE aTMOCHEPHOTO [aBJICHUS Ha >KUBOM OpraHusM,
MJIaBaHWE PbIO, phlYarv B TEJI€ YEJOBEKa, NMPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTIATh CYIICCTBEHHBIC CBOMCTBA (NMPU3HAKU) (PHU3UICCKUX
SIBIICHUM;

OMHUCHIBATh HM3YYEHHBIE CBOMCTBA Tel W (UBUYCCKHE SBJICHUS, MCIOJIb3Ys
dbuznyeckre BeIUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMS, MYThb,
CKOPOCTh, CPEIHssi CKOpPOCTh, CHjla YIPYTOCTH, CUJia TSHKECTH, BEC Tella, Cuja
TpeHus, AaBjeHue (TBEPAOro Teja, >KUIKOCTH, Ta3a), BBITAJIKUBAIONIAs CHIIA,
MEXaHHUYecKas padoTa, MOIIHOCTh, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKAsl M TIOTEHI[MAIbHASI DHEPTHUSI ), IPU
OMHUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEIUYMH,
UX O0O03HAUYCHHUS U EAUHUIBI (PUBUYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIUIMHAMU, CTPOUTH
rpaduKu U3YYEHHBIX 3aBUCUMOCTEH (PU3HUCCKUX BEIIUYNH;

XapaKkTepu30BaTh CBOMCTBA Tei, (PU3MUECKHE SIBJICHUS U TPOLIECCHI, UCIOIb3Ys
npaBWiia CIOXKEHUs CUJl (BIOJIb OJHOM TpsiMoit), 3akoH ['yka, 3akon Ilackas,
3aKOH Apxumesa, MPaBUJIO paBHOBeCHs phiuara (0JIOKA), «30JI0TOE TPABUIION»
MEXAaHUKH, 3aKOH COXPaHEHMS MEXaHMYECKOM SHEpPruu, NpH 53TOM J1aBaTh
CIIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIpAXKEHUE;

OOBSICHATh (PU3UYECKUE SIBJICHUSI, TIPOIIECChl M CBOWMCTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE€ CUTyaluid MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
MPUYNHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTUYECKHX I11aroB
C onopoi Ha 1-2 W3yYEeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUHN, ((U3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemath pacu€THbIe 3a1auyd B 1—2 ACHCTBUS, HCIOJB3YS 3aKOHBI U (POPMYJIBI,
CBs3BIBAIONTNE (PU3NUYECKHE BEIWYMHBI: HAa OCHOBE aHajin3a YCIOBHUS 3aJaqu



3aMKUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (POPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIEC JAHHBIC, HEOOXOAUMBIC JIs1 PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NUYECKON BETUUNHBL;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpU MOMOIIM (PU3UUIECKHUX
METO/IOB, B ONHMCAHWM HCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(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: (OpMynIHpoBaTh MPOBEpsieMble MPEANOJIIOKEHUA, COOUpaTh
YCTAaHOBKY W3 TMPEIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUSA, BPDEMEHH, MacChl Tella, 00bEMa, CUJIbI
U TEMIIEpaTypbl C HCHOJIb30BAHMEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMUChIBATh MTOKa3aHUs MIPUOOPOB C YUETOM 3aJaHHON a0COTIOTHOU MOTPEIIHOCTH
VU3MEpPECHUN;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH PAaBHOMEPHO
JBUKYILIETOCS Tela OT BPEMEHM JIBHXKCHMS Tesa, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAAX CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS IPY>KHUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJAHUPOBAHUM YYEOHOrO MCCIENOBAaHMS, COOMPATh YCTAaHOBKY U
BBIMIOJIHATh ~ WU3MEPEHUs, Cleays MpeajJoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynbTaThl  MOJYYEHHOM  3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJE
NPEeMJIOKEHHBIX Tabimui, W TpadukoB, JenaTb BBIBOABI 10 PE3yJbTaTaMm
UCCJIeI0BAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BETUYMH (IJIOTHOCTH BEIleCTBa
XKUIKOCTH M TBEPAOrO Tela, CUia TPEHHUS CKOJIbKEHUS, JIABJICHHE BO31yXa,
BBITAIKMBAIOIIASl CHJIA, JEWCTBYIOIIAas HA NOrPYKEHHOE B JKHUIKOCTb TEO,
KOO PUIIMEHT  MOJEe3HOro  JACMCTBUS ~ NPOCTBIX  MEXAaHU3MOB),  CIEIys
NPEMJIOKEHHOW ~ MHCTPYKUMU: TPU  BBIIOJHEHUMM  HM3MEpPEeHUil  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
coOmoaTh mpaBuia TEXHUKH Oe30MacHOCTH Mmpu paboTe ¢ 1a00paTOpHBIM
000opy1I0BaHUEM;

yKa3blBaTh MPUHLMUIIBI JIEUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOONIAIOUIMECS  COCYyIbl, OapoMeTrp, pblyar,
MOJIBWYKHBIN M HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;



XapaKTepU30BaTh NPUHIMIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUIHUKH, YCTPOHUCTBO
BOJOIIPOBO/IA, TUIPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMETp), UCTIOJIb3YsI 3HAHUSL O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
bu3nYecKue 3aKOHBI M 3aKOHOMEPHOCTH;
OPUBOAUTH MPUMEPHl (HAXOAUTh MHGOPMALMIO O MpUMEPAX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUU B MOBCEIHEBHOW >KU3HU ISl OOeCreyeHus
0e30MmacHOCTH TpU OOpallleHuu ¢ MpuOOopaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPYKaIOIIEN CpeJIE;
OCYIIECTBJISATh OTOOpP MCTOYHUKOB MH(poOpMmaimu B MIHTepHETE B COOTBETCTBUM C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOLIMUXCS 3HAHUUW U IIyTEM
CpPaBHEHHMS Pa3JIMYHBIX UCTOYHUKOB BBIACISTH MHPOPMAIUIO, KOTOpas SIBISIETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HEOCTOBEPHOM;
UCIIOJIb30BaTh TIPU  BBIMOJHEHUH YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro CoAeprKaHus, CIPAaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUChbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2-3 uCTOYHUKOB MH(MOpPMAIUU HUIUIECKOTO COACPKAHUS, B TOM YHCIIC MyOJIMYHO
JenaTh KpaTKue COOOIIEHHMST O pe3ylibTarax MPOEKTOB WU  y4eOHBIX
HCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BAaTh W3YYCHHBIN TOHSITUWHBIN
amnmnapar Kypca (pU3MKu, CONPOBOXK/IAaTh BRICTYIJICHUE MPE3EHTAINEH;
MpU  BBIMOJHEHUH Y4YE€OHBIX TMPOEKTOB U  HCCIEIOBAHUI  pachpeneisiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABJICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BBLIIIOJIHEHUEM IUIaHA NEHCTBUM, aAE€KBAaTHO OI€HMBATh COOCTBEHHBIM BKJIaJg B
JESITEIbHOCTh TPYNIbl, BBICTPAWMBAaTh KOMMYHUKATHBHOE B3aHWMOJICHCTBHUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K xonIy o0yuenus B 8 kijiacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:
MCIOJIB30BaTh MOHATHUSA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPUCTALINYECKHE W aMOp(dHbIC
TeJIa, HACHIIICHHBIA M HEHACBHIIICHHBIN Map, BJIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSS SHEPT s, TEINIOBOW JBUTATEIb, SJIEMEHTAPHBIN JJICKTPUUECKUN 3apsi,
ANEKTPUYECKOE TOJI€, TPOBOAHUKNA U JUIICKTPUKH, TOCTOSHHBIN JICKTPUUECKHUMN
TOK, MAarHUTHOE MOJIE;
pasnuyaTh sBJIEHUS (TEIIOBOE pACIIMPEHUE U C)KaThe, TeIulonepeaayda, TErnioBoe
paBHOBECHE, CMauMBaHWUE, KalWUISIPHBIE SIBJIICHUS, WCIAPEHHUE, KOHAEHCALWs,
IJIaBJICHUE, KpuUcCTau3aiusi  (OTBEp/ieBaHUE), KUIIEHHE, TeIulonepenayda



(TermIonpOBOHOCT, KOHBEKIIUS, U3ITy4EHUe), ANEKTpU3ALUS Ted,
B3aMMO/JICHCTBHUE 3aPSAI0B, IEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOI'O IOJISI HA MMPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAs WHAYKIMS) IO OINMCAHUIO WX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECcKOe SBICHHE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SBICHUN B OKpYXKaloleM
MUpE, B TOM YUCJe (PU3NYECKUE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KaNWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B Npupoae, uznydenue CounHia,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
AIIEKTPUYECKUE SBJIECHHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMi, Apeid MoJI0COB, pOJib MATHUTHOIO MMOJIS JUIS KU3HU Ha
3emiie, MOJSPHOE CHSHHME, NPU 3TOM NEPEBOAMTH NPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHU;
ONKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PU3IUUECKUE SIBICHUS, HUCIHOJIb3YS
¢usznyeckue BENUYMHBI (TeMmIepaTypa, BHYTPEHHSS SHEprus, KOJUYECTBO
TEIUIOTHI, YJAEJIbHAsI TEIUIOEMKOCTh BEIIECTBA, yJAEJbHAas TEIUIOTA IUIABJICHHUS,
ylenabHas TeIIoTa MNapooOpa3oBaHUs, YJeNbHAas TEIUIOTa CropaHusl TOIUIMBA,
KO3 (PUIIMEHT TMONEe3HOr0 JEWCTBHS TEIJIOBOM MAalIUMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsii, CHUJla TOKa, DJJIEKTPUYECKOe
HaIpsDKEHUE, COMPOTUBIIEHUE MPOBOJHMKA, YAEJIBHOE COIPOTHUBIICHUE BEUIECTBA,
paboTa W MOIIHOCTh 3JEKTPUYECKOTO TOKAa), IpPHU ONHUCAHUU TPaBUIBHO
TPakTOBaTh (PU3UYECKUNA CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUA U
CAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JaHHYIO
(GU3MYECKYI0 BETUUYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTH I'pa@UKU H3yUYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHS U MPOILECCHI, MCIOJb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOEHHUS BEUIECTBA,
NPUHIMI CYNEPIO3UIMKU ToJIed (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMma s yyacTka 1end, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHeHUs
SHEPrUH, MPHU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA UM 3alHMCHIBAThH €T0
MaTEeMaTU4YECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIE€ U B KOHTEKCTE
CUTYalIUH MPaKTUKO-OPUEHTUPOBAHHOTO XapaxkTepa: BBISIBIISATD
IPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c omopoi Ha 1-2 u3y4yeHHBIX CBOMCTBA (DU3MUECKHUX SBICHUH, (DU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiath pacu€THble 3aiadyud B 2—3 JCHCTBUS, UCIOIB3YS 3aKOHBI M (HOPMYJIBI,
CBS3BbIBAIOLIME (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJaud
3aMMCBIBATh KPATKOE YCJIOBHUE, BBIABISATH HEJOCTATOK JAHHBIX ISl pPELICHUs



3a/1aud, BBIOMPATh 3aKOHBI W (QOPMYJIbI, HEOOXOAUMBIE [Jisi €€ pelleHus,
MPOBOJAUTH PAcU€Thl M CPAaBHUBATH MOJYYEHHOE 3HAYEHHE (DU3NUECKON BEITMYUHBI
C U3BECTHBIMU JIAaHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPH MOMOIIHM (BU3HMIECKHUX
METOJ/IOB, WCITIONB3Yys OINHCAHWE WCCIICNOBAHUS, BBIICIATH TMPOBEPSIEMOE
MIPEIO0JIOKEHNUE, OLICHUBATh MPABHIIBHOCTh MOPSAAKA IIPOBEACHUS HCCICAOBAHNUA,
JIeJIaTh BBIBO/IBI;

MPOBOJIUTH OIMBITHl 1O HAOMIOAEHUI0 (U3WYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (KamWJUISIPHBIE SIBJIICHUS, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0BéMa, Temmeparypbl, CKOPOCTH TIpolecca OCTBHIBAHWS W HArpeBaHHS TpHU
U3IIyYeHUH OT IIBeTa H3JIydaroniedl (MOrJIOMIAroIIeil) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUsT BOJIBI OT TEMIIEpATypbl >KUJIKOCTH M IUIOMAau €€ TMOBEPXHOCTH,
AIIEKTPU3AIUS TET W B3aUMOJICHCTBHE DICKTPHUECKUX 3apsI0B, B3aUMOICHCTBUE
MTOCTOSTHHBIX MarHUTOB, BU3YyaJU3allsl MaTHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB,
JEUCTBUS MAarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 2JIEKTPOIBUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYIUPOBATH MPOBEPSiEMbIC
MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pyI0BaHUS,
OTMCHIBATH XOJI ONBITA U (DOPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHATh TPSMBIE HW3MEPCHHUS TEMIEPaTypbl, OTHOCHUTEIHHOW BIIAKHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB H
JTATYMKOB (DU3UYECKUX BEIUYMH, CPAaBHUBATH PE3YIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C WCHOJB30BAaHWEM TPSIMBIX HU3MEpPEHUH (3aBUCUMOCTH  COINPOTHBIICHHS
MPOBOJHUKA OT €ro JUIMHBI, TUIOMIAAN TIOTIEPEYHOTO CEYCHHS] W YICIHHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CHUJIBI TOKA, UAYIIErO 4Yepe3 MPOBOIHUK,
OT HaNpsDKCHWS Ha TPOBOAHHUKE, HWCCICIOBAHUE IIOCICAOBATCILHOTO M
napaJyieIbHOTO  COSUHEHWH TPOBOJHUKOB): IJIAHUPOBAaTh  HCCIICIOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITh MU3MEPEHUS, CIIEIys MPEJI0KEHHOMY IUIaHY,
(bUKCUpPOBaTh PE3yNbTATHI MOTYUYEHHON 3aBUCUMOCTH B BUJE TAOJIUI] U TPa(PUKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh  KOCBEHHBIC  W3MEPEHUS  (U3HYCCKUX  BeIMYMH  (yIenbHas
TEIJIOEMKOCTh BEIECTBA, COINPOTHBIICHWE IPOBOJHHMKA, paboTa W MOIIHOCTH
AIEKTPUUECKOTO TOKA): TUIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAySd TMPEMIOKCHHOW WHCTPYKIIMU, W BBIYHUCIATh 3HAYCHUE
BEJINYUHBI;

coOoaTh MpaBuia TEXHUKH O€30MacHOCTU TpU paboTe ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;



XapaKTepU30BaTh NPUHIMIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHUCIE: CUCTEMa OTOIUJICHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETpP, CUETUUK DIIEKTPUUYECKON
SHEPTUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeIbHBIC SJIEKTPONPUOOPHI
(mpuMepsl), NIEKTPUYECKHE MPEAOXPAHUTEIN, JIEKTPOMArHUT, AIEKTPOJBUIATEIh
MOCTOSIHHOTO TOKA), MCIIOJIb3ysl 3HaHUS O CBOMCTBaxX (DU3MYECKUX SIBICHUU U
He00XxoauMble (PU3NUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETpP, JIBUTareilb BHYTPEHHETO CroOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUYECKUX I€Nel C MOoCIeAO0BaTEIbHBIM U
napajuleJbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;
IPUBOAUTH MPUMEPHl (HAXOAUTh HH(POPMAIMIO O MNpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30MmacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;
OCYUIECTBJIATh NOUCK MH(pOpMaIMK (pu3nyeckoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHKOB
BBIIEATh MH(GOPMALIMIO, KOTOpas SIBISIETCA MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
WCIIOJI30BaTh TMPU  BBIMOJHEHUM YUYEOHBIX 3aJaHUl HAyYHO--TIONYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co3faBaTh COOCTBEHHbIE NMHCHbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHHUs, 0000mas
UH(DOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MYECKOrO COAEpNKaHUSA, B TOM
qyclie MyOJUYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHOW WIIM UCCIIEI0BATENbCKON
JNESATENbHOCTH, IIPU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIN TOHSITUWHBIN
anmnapat Kypca GU3MKH, COMPOBOKAAThH BHICTYIIJICHUE MTPE3EHTAIUEH;
IPU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarb OOA3aHHOCTM B TpYIINE B COOTBETCTBUU C TOCTaBICHHBIMU
3aJlayaMy, CJIEIUTh 32 BBIIIOJIHEHHEM IUIaHA JCWCTBUH M KOPPEKTUPOBAThH €TO,
aJIeKBaTHO OILIEHUBATh COOCTBEHHBIN BKJIAJ B JESTEIBHOCTh IPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICWCTBHE, TPOSABISASL  TOTOBHOCTh  pa3pelaTrh
KOH(JIUKTHI.

K koHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCIOJIb30BaTh IOHATHUA: CUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpUS,
OTHOCUTEJIPHOCTh ~ MEXaHWYECKOro  ABWXKEHMs,  aAedopmanus  (ympyrad,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO
TeNa, pPaBHOBECHE, MEXAHWYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HH(PPa3BYK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl UCITYCKaHUS U IOIVIOIIEHHUs, alb(a-,
OeTa- ¥ raMMa-U3Iy4CHHS, U30TOIIbI, S/IEpHAst SJHEPTEeTHKA;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHENHHOE ABMKECHHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE IBW)KEHHE, CBOOOJHOE IaJeHUe Tell,
PaBHOMEpPHOE JBM)XEHHME IO OKPYXKHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE
JBUKEHHE, KojeOaTelbHOE ABI)KEHUE (3aTyXalOU1e U BBIHYKICHHbIEC KOeOaHus),
pPE30HAHC, BOJHOBOE  JBW)KECHHME, OTPAXXEHUE  3ByKa, IPSAMOJIMHENHOE
pacnpocTpaHEHHE, OTPAKEHUE U IPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKEHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B CHEKTP U CIOXKEHHUE CIIEKTPaIbHBIX
L[BETOB, JUCIEpPCHs CBETa, ECTECTBEHHAs paJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEKTpa U3JIyYEHHUs) M0 ONMHUCAHUIO MX XapaKTEpHBIX CBOMICTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX aHHOE (pU3HdecKoe SBICHHE,

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPY)KAIOIIEM
mupe (B TOM uucie (pU3MYECKHE SIBICHUS B MPHUPOJAE: MPHIMBBI U OTJIMBBHI,
nBuxkeHre 1aHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE JABW)KEHHE IKUBBIX
OpPraHHW3MOB, BOCTIPUSITUE 3BYKOB JKHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, I[[BETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJIE, OMOIOTHUECKOe
JEHCTBUE BUIAMUMOTO, YIbTPApUOIIETOBOTO M PEHTTEHOBCKOTO —H3IYYCHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3yYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBUE pPaJMOAKTUBHBIX H3IYyYEHHH Ha
OpPraHM3M 4YeJOBeKa), MPU ITOM MEPEBOANUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONKCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JBM)KCHHUH, YCKOPEHHUE, MEepEMEIICHUE, MyTh, YIIIOBas CKOPOCTb,
CWJIa TPEHUs, CUJIa YNPYrOoCTH, CHUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJcHUS,
BEC Tella, UMITYJIbC Telld, MMITYJIbC CHJIBI, MEXaHWuYeckas padoTa W MOIIHOCTH,
NOTEHUMANbHAST JHEPrus Tejla, MOIHATOTO HAaJl IOBEPXHOCTHIO  3E€MJIH,
NOTEHUMATbHAS] SHEPrusi C)KATOM MPYKUHBI, KUHETHYECKas HHEpPrusi, IOJHas
MEXAaHUYECKasl PHEPIUsl, NEPUOJ U YaCTOTA KOJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKAa3aTeib IPEIOMIICHUS CPEAbl), MpU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICI HCIOJIB3YEMBIX BEIMYUH,
00O3HAUYEHUS W €IUHUIBl (U3MUECKUX BEJIWYUH, HAXOAUTH (HOPMYIIBI,



CBSI3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHUE SIBIICHUS W TPOLECCHI, MCIOJIb3Ys
3aKOH COXpaHeHMsI OJHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHHUS, IPUHIIHUII
CYNEpHO3UIIMA CHJI, TPUHLUI OTHOCUTENbHOCTH ['amunes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA, 3aKOHbI
COXpaHEHHs 3apsI0BOI0 U MAacCCOBOI'O YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIllMCHIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSCHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIIE M B KOHTEKCTE
CUTyallUii TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBIABIATh MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEW;

pemarby pacu€THble 3aJaud (ONMMpAIOLIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYUHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTAIOLINE
WIM U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
peleHusi, MPOBOAUTH pPACUEThl M OICHWBATH PEATHCTUYHOCTh TMOJIYYCHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PU3UUECKHX
METOJIOB, HCHOJB3ys] ONHWCAHWE WCCIEIOBAHUS, BBIACIIATh MPOBEPSIEMOE
MPENOJIOKEHNE, OIICHUBATh MPAaBUIILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OMBITHl MO HAOMIOMEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCTh TIepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI U HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IpSIMOJIMHEMHOE pachpOCTpaHEHHE CBETa, Pas3yioKeHHe Oeoro cBeTa B CIIEKT,
U3y4EHHUE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coOuparolied JuH3e, HaOMI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CTICKTPOB H3IIyYEHHs): CAMOCTOSTEIIbHO COOMpPATh YCTAaHOBKY W3 H30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OTBITA M €T0 PE3YNbTaThl, (OPMYIHPOBATH
BBIBOJIBL;

IPOBOANUTH MIPU HEOOXOIUMOCTU CEPUIO MPSMBIX U3MEPEHUI, ONPEACIsisi CpeaHee
3HaYCHUE U3MEpsIeMOi BeTWYUHBI ((POKYCHOE PACCTOSIHUE COOMparoIel JUH3bI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEpEeHUs (M3MEPUTETBLHOTO TPUOOPA);
NPOBOJUTh  HUCCJEIOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
UCIIOJb30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU



PAaBHOYCKOPEHHOM JIBIJKEHMHM 0€3 HadallbHOM CKOpPOCTH, Iepuojaa KosieOaHuu
MaTEMaTUYECKOro MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHsI CBETa
OT yrja MaJeHus M yria MOpeJOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CpeHss CKOPOCTh U
YCKOPEHHE Tela NpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXUHBL, KOX(P(OUIMEHT  TPEHUS  CKOJbKEHUS,
MexaHudeckas paboTa ©  MOIIHOCTh, YacToTa W NEepuoJ  KoyieOaHui
MaTEMaTUYECKOT0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3bl,  PAJAMOAKTUBHBIN  (OH):  IJIAHUPOBATH  HU3MEpPEHUs,  COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIMIOTHATH U3MEPEHHUS, CIEILYs MPEI0KESHHON
WHCTPYKIIMU, BBIYUCIATH 3HAUEHWE BEIMYMHBI W AHAIM3HPOBATH TMOIYYCHHBIC
Pe3yJIbTaThl ¢ YUYETOM 3a/1aHHOM MMOTPEIIHOCTH U3MEPEHNUN;

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

pasnuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIEEi: MaTepuaabHas
TOYKa, a0COJIFOTHO TBEPAOE TEJ0, TOYCYHBIN UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUTaHEeTapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S1/1pa;
XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHUA (B TOM 4YHUCJE: CIUIOMETP, JATYUKH
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
doToanmapaT, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAaX (UMYECKUX SBJICHUA U
HEe00XoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBl W CXEMaTU4YHbIE PHUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHUYECKHX MPOLECCOB MpHU
pelieHnr Y4eOHO--TIPaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl AJisi MOCTPOCHUs
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JIHH3E;

OPUBOJUTH MPUMEPbl (HAXOAUTh HHMOPMALMIO O MPUMEpPax) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJIA OOecredeHUs
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEN Cpeie;

OCYUIECTBJIATh MOUCK HH(MOpManuu ¢uznueckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBbHO (HOPMYITUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH MOJYyYE€HHON HHGOPMAIMM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB;



UCIOJB30BaTh INPU BBINOJIHEHMHM YYEOHBIX 3aJaHUi  HAy4YHO--TOMYJISIPHYIO
JAUTEpaTypy (pu3mdecKoro coaep:kaHus, CIPABOYHBbIE MaTEpUaibl, PECYPChl CETU
WnTepHer, BnageTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UH(POpPMAIIMU U3 HECKOJIBKUX MUCTOYHUKOB (PU3MUECKOIO COACpKaHUs, MyOIMUHO
IIPEACTABIATh PE3YJBTATHl IPOEKTHOM WM HCCIEN0BATEIbCKON JESITEIBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh N3YyYEHHBIA NOHATUMHBIN anIapaT u3y4acMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUICHHE TMpE3EHTAaIel C y4eToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaRanecxne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUHU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
- 2
11 Pusuia - Hayka 0 IpUpoze 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 pazueny 6
Pa3nes 2. [lepBoHaya/ibHbIE CBe/ICHUS] O CTPOEHHH BelllecTBa
bu6nmoreka [JOK
21 Crpoenne pemectsa 1 0 L 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
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznea 3. /IBusKeHMe U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
3 0
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. Buer cun https://m.eds00.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. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH 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 KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX T€JIO https://m.eds00.ru/7f416194
Hroro no paszeny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 PaGota u mommoCTE 3 . https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpoceie Mexanu3MEL > . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanueckas sueprus 4 0 https://m.eds00.ru/7f416194
Hroro mo pasueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KVIACC

KoJsinuecTBO yacoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KoﬁnTpo.m,HLIe l'[pﬁaRTn'{ecmle 06pazoBaTeIbHbIE
padoThI padoThbl pecypesi
Pa3gen 1. TensioBbIe IBJICHUS
. bubmuorexa [JOK
11 CTpoerme 1 CBOHCTBA BEMECTBA ! 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. 3apsyKEHHbIE TeNa U 7 0 1 bubnnoreka [JOK
' MX B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [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 paszneny 37
PesepBHoe Bpems 3
OBIIEE 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 yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRTn'{ecmle 06PA30BATETbHBIE
padoThI padoThbl pecypesi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubnuorexa [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
Pa3znen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6mmoreka [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. DjeKTpOMArHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 0 2 bubnnoreka [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 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.edsoo.ru/7f41a4a6
4.3 Paznoxenne GEOro CBETa B CIIEKTP 3 0 2 bubmorexa LIOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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 Egggﬁgg&%gﬁ% f412446
5.3 SnepHble peakuu ! 1 Egggﬁr?\?:ci%gg}?fﬂﬂﬁ
HWroro 1o pasueny 17
Pa3zgea 6. [loBTOPUTEIHHO-00001IAKOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [IOK
Kypca ¢hu3nku 3a 7-9 knace 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 Kontposbubie IIpakTuyecku
n/n yp Bcero 06 poa ¢ pﬁ cckme o0pa3oBaTte/ibHbIC
a00ThI a00ThbI
p p pecypcsl

1 ®dusuka — HayKa o npupoje. ABieHus
TIPUPOIBI
Du3nyeCcKue ABICHUS
®usnuecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1
TEPMOMETPA U JATUMKA TeMIIepaTyphl"

5 MeTtobl HayuHOTO nO3HaHUs. OnucaHue Bbu6moteka [JOK
(bU3UYECKUX SBJICHUHN C ITOMOIIBIO MOICIICH 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, T0Ka3bIBAIOIINE bubmmnoreka HOK
JIMCKPETHOE CTPOEHHE BEIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KeHME YyacTHUI] BELIECTBA bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMbITHI 110 1
HaOJII0JIEHUIO TEIJIOBOTO PaCIIUPEHUS Ta30B»

10 ArperarHble COCTOSIHUSI BEIIECTBA
Oco0EeHHOCTH arperaTHBIX COCTOSTHUMN BOJIBI.

11 O0600611IEHNE TT0 pa3L[eJ1 «IlepBoHAavaIbHBIE bubmiorexa LIOK

P Y p https://m.edsoo.ru/ff0a0378
CBEJICHMSI O CTPOCHHMH BELIECTBA
12 Mexannueckoe aBuxkeHue. PaBHoMepHOE U bubmuoteka [IOK



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 ﬁgg?;%féiggﬁmoﬂo
16 IInotHoOCTH BemecTBa. PacueT Maccel u bubnunorexa 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. 3akon ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBHCUMOCTH pacTsKeHHs (1edopMmarvn)
MPY>KUHBI OT MPUJIO’KEHHON CHITBD»
21 [[“IBnenue TsroTeHus. Cuia TSKeCcTH
| e sk v st e B 10K
S https://m.edsoo.ru/ff0al1778
23 Cuna TspKecTH Ha IpYTuX IUIaHEeTax. bubmmnoreka HOK
Pu3nuecKue XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cuit. JluHamomMeTp ]f?_tlfgs?ﬁr?]?:é(siggllffmamcc
25 Bec tena. HeBecoMmocTh ]r?_tlfgs?ﬁr?]?:é(siggllfffo‘aﬂm
26 CnoxcveHHe ABYX CHII, HAIPABJIEHHBIX I10 BI/I6J'.II/IOTeKa HOK
OJHOI psiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
27 Pemenne 3anau no reme "PaBHonelicTByrOmIast

cun"



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

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

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CUIIBI
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
n300pakeHue Crn», «CHIIBDY

33 Hasnenue. CriocoObl yMEHBIICHUS U bubnnorexa [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, BHI3BAHHOE bubmmoteka IIOK
JNEMCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemienne 3agau mo reme «JlapieHne B bu6nmorexa [IOK
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. I1opIiIHEBOM KUIKOCTHBIN HACOC

41 ATMocdepa 3emMiu 1 IPUYHUHBI €€ bubmuoteka [IOK

CYIICCTBOBAHUA

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

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.edsoo.ru/ffoazbsa
H3mepenne armocdepHoro aasieHus. 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 qaBieHne 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 TeJIO. ApXHUMeIOBa Cuja https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BLITaEKHBgIo 51?1 CHUJTBI ep”?c;[a el Ha bubmorexa LIOK
m i yiom https://m.edso0.ru/ff0a33fc
TEJO, MOTPY>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
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOIKU U
onpenenaeHue e€ rpy3ono bEMHOCTH"
Pemenue 3amau mo remam: «lIlinaBanue cyoB.
52 Bos onnaﬁsanne» «/laBneHue TBe BI?(JITCJ'I bubmorexa [IOK
JLyXOIL ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B)»
53 KonTponpHas pabota o Teme «JlaBnenue
TBEPJBIX T, KUJIKOCTEH U Ta30B)»
but6mmoreka [IOK
54 Mexanuteckas pabora https://m.edsoo.ru/ff0a3f82
55 Mounocts. EAUHUIIBEI MOIHOCTH bu6nunorexa LIOK
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Ypok-uccnenosanue "Pacyér MOIIHOCTH,

56 9 N 1
pa3BUBAaeMOM MpU NMOIbEME M0 JieCTHUIE"
57 IIpocTeie Mexanu3Mbl. Peruar. PaBHOBecue
CHUJI Ha pbluare
Pbruaru B TexHuKe, ObITY U IPUPO/IE.
58 JIaGoparopHas aéoTa «}i/lccnin%]siﬂne 0.5 Bubmorexa IIOK
paropras p ' https://m.edsoo.ru/ff0a478e
YCIIOBUIM paBHOBECHS pblyara
59 Pemenne 3agaq mo reme «Y cioBus bubnuoreka [IOK
PaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
Koadduruent nose3Horo nercTBus
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 Mexanuueckas sHeprusi. Kunernueckas u Bbu6moteka [JOK
MIOTEHLMAJIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
N bub6nmoteka IHOK
63 3aKOH COXpaHCHHSI MEXaHUYEeCKOW YHEPTHH 6_ oreka 11O
https://m.edsoo0.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAIbHOE OIpeIeIeHHE
64 M3MEHEHUSI KHHETUYECKOW U MOTEHUUAIbHON 1
SHEPTUHU MPU CKATHIBAHUU TE€JIa TI0 HAKJIOHHOM
MJIOCKOCTH"
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
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

"PaboTa. MontHocTs. JHeprus"
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8 KVIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
Ne uudposeie
Tema ypoka
/i yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaRanecxne 0BpasoBaTeNbHbIE
padoThI padoThI pecypesI
OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
1 KMHETUYECKOW TEOpUHU U UX Oli,BITI})IHe 1 bubmorexa LIOK
p https://m.edso0.ru/ff0a5256
HOJITBEPKICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJI 1
Mopenu TBEPAOTO, KUAKOTO ¥ ra3000pa3HOTO bubnuoreka [IOK
3 . 1
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO, KHUIKOTO H
4 ra3000pa3HOro COCTOSIHUII BelecTBa Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KHHETHYECKOW TeOpUHU
5 Kpucrannnueckue u amop¢Hble Tena 1 bubmorexa LIOK
P p https://m.edso0.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnoreka [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TersoBOE paciiupeHue U CKaTHE 1 bubmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnuorexa [IOK
BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
1
10 Bret Tenonepenaun https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepennus "[Ipaktruueckoe
11 Hcpnonwmi)mrl)de TI‘IGHJ'IOBII:IX CBOICTB BEILIECTB U 1 1 bubmorexa LIOK
\ https://m.edso0.ru/ff0a65c0
MaTEepUaJIOB B LIESX dHEProcOepekeHUs
12 KommaectBo TemnoTel. Y aenpHast 1 bu6mmorexa [IOK
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TEIJI0OEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHnue TeroBoro 6ananca. TemnooOmeH bubnmoreka [JOK
13 .
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HccnenoBanue
14 HBJIeIfI/ISI TIE):HJIOCI))6MeHa npu CMi:[HJI/IBaHI/H/I Eubmorexa ITOK
. Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacyer konudecTBa TEMIIOTH, HEOOXOAMMOTO
15 JUIS HarpeBaHUs TeJa U BIIEISEMOro UM U
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
[InnaBnenue u oTBEpACBaHUE
18 KPUCTAITTNYECKUX ?eln VYaenpHas TemioTa bubmorexa LIOK
p thde 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 TEMIIEPATypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBIeHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpenencHue gﬁocmemioﬁ%namiocm buGmorexa LIOK
peil N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3/yXa
[TpuHIMIBI pabOTHI TETIJIOBBIX JBUTATENCH.
24 [TapoBas Typ6uHa. /IBurarenb BHyTpEHHETO

CTOPaHHUsI
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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
IToaroroBka K KOHTPOJILHOM pabOTE IO TEMe

27 "TCIIL'IJ'IOBBIG SIBJ'IGHI/I}E) I/I3MeHe§me arperaTHbIX Eubmorexa LIOK

N . P https://m.edsoo.ru/ff0a83f2
COCTOSTHUM BEIIECTBA
KonTponbsras padora no teme "TemioBbie
28 ﬂBHe:{pHﬂ I/I3M§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 CONMPUKOCHOBEHUH"

31 B3aunmoeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe moje. HampsskeHHOCTh

32 BJICKTTpI/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
COXPAHEHUS JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB bubnuoreka [IOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUISCKUH TOK, YCIOBHS €ro

36 c eZI;BOBaHIM I/Ic;quHKI/I AIEKTPUIECKOTO 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

QJICKTPHUYCCKOIO I10JIA Ha TIPOBOJAHUKH 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
DnekTpuyeckoe HanpspkeHue. BoibTmerp.
42 Jla6o Ia)lTo Hast aGOIT)a "U3mepeHue u P 0.5 bubmorexa LIOK
paTopHai 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 €T0 JUIMHBI, TUIOIIA/IX MONEePEYHOr0 https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBUCUMOCTh CHJIBI TOKA OT HAIPSIKSHHUSL. bubnnoreka [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 MapaieIbHOE
COETMHEHUS IPOBOIHUKOB
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 3amau Ha npumeHenue 3akona Oma bubmuotexa [JOK

AJIg PA3JIMYHOI0 COCANMHCHUSA 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 TeEMe
"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 B3auMoaercTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yduenue nonei 1 bubnmnorexa [JOK
MMOCTOSIHHBIX 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 bubmnorexa LIOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
60 HEGO aToOpHas a6(f)Ta "N3yuenue nencTBus 0.5 bubmmorexa LOK
PaToprai p i 8 . ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TI0JIs1 Ha MPOBOJTHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonk3oBaHue driekTpoaBuraTeneii B
61 TEXHUYECKHX yC oﬁchjx Y Ha TPAHCIIOPTE bubmorexa LIOK
yeTp " p pTe. https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpynpoBaHue u
n3y4deHue paboThl dJEKTpOABUTATEN A"
62 OmnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
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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
"DeKTpUUEeCKUEe U MAarHUTHBIC SIBJICHUS"

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

66 n n 1 .

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

67 " 3 3 " 1 .

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

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

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145
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9 KVIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne uudposeie
T Tema ypoka Beero Kontpoabusbie IIpakTuyeckue 06pazoBaTeIbHbIE
padoThI padoThI pecypebi
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSIMOIMHENTHOE ABUKEHNE 1 bubmiorexa HOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOIUHEHHOE TBHKCHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JIaGoparopHas padora "Onpeaenenne
7 CKO peHml? Ten'f npu aBﬂopcio E€HHOM 1 1 bubmiorexa HOK
YCKop PH PaBHOYCKOPCHHO hitps://m.edsoo.ru/ff0adb18
IBHKEHUHU IO HAKJIOHHOU IIOCKOCTH
8 CBob6oHOe nafgenue tei. OnelTel [anunes 1
PaBHOMEpHOE IBHIKEHHE IO OK HOCTH.
9 Ilepuo I/II) '-IaC"f[OTa 00pa eHI/Is[pJ}gI(HeﬁHaﬂ u 1 bubmiorexa HOK
PHOZ patt ) https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 [leHTpOCTpEMHUTENTEHOE YCKOPEHHE 1
. bu6mmorexa [IOK
1
11 IIepBsriit 3akoH HproToHa. Bextop criib https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. PaBHoaeicTByromas 1 bu6mmoreka [JOK

chJia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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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
JlaboparopHas pabota «Onpenenenue bubnnoreka [HOK
17 .
YKECTKOCTHU IIPYKUHBI» 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(duImenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsr 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 TSDKECTH U bu6nmoreka [JOK
3aKOH BCEMUPHOTO TATOTEHHUS" 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
BpaIeHus
27 MowmeHT cuinsl. LleHTp TsxecTn
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Pentenue 3amaud mo teMe "MOMEHT CHIIEL.

bubmuorexa [JOK

28 LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe
29 "Mg;a?{;lecme ;;PI:KJ;I;II:IGH}%)BaH;OECﬁZT;{HG bubunorexa LIOK
ren" ’ https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme "MexaHnyeckoe bubnmoreka [JOK
nBmkenne. Bsaumonetictsue ten'” https://m.edsoo.ru/ffOb06ec
u N .3
31| coxpamcnma mmymea. Yapyroe n Heynpyroe 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"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0ag4
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 pabota «M3y4ueHue 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 bubnmuotexa [JOK

KosicOanus. Pe3zoHanc

https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b0c32
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43

MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH

44

VYpok-uccnenoanue «3aBUCUMOCTb IEpHOA
KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpy3a»

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

45

[IpeBpaliieHre YHEPTUU TIPH MEXAHHUECKUX
KOJIEOaHUIX

46

JlaGopaTtopHas pabora «Onpeaenenue
4aCcTOTHI U TIEpUOoIa KoJeOaHU PYKUHHOTO
MasiITHUKa

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

47

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

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

48

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

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

49

Ypok-koHpepenus "MexaHUYecKue BOJTHBI 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-koHpepenuus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJE U TEXHUKe"

bu6mmoreka [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

KoHnTtponbHas pabota mo teme "3aKoHbI
coxpaHeHus. MexaHn4ecKkue KoleOaHus u
BOJTHBI"

56

SJ'ICI(TpOMaF HUTHOC I10JIC. BHCKTPOMaFHI/ITHLIC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe
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BOJIHBI

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
bubmuorexa [JOK
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue https://m.e dsocL)Iru [f0b2fe6
3JICKTPOMArHUTHBIX BOJIH JJISl COTOBOM CBS3HU" — :
Ypok-uccnenosanue "M3ydyeHnue cBOiCTB
bubmuorexa [JOK
59 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
o 61/IJII)BHOI‘O renedona” B https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3a1a4d Ha onpeieICHUE YaCTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMarHuTHas mpupoza ceera. CKOpocThb bubnnoreka [JOK
cBeTa. BorHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bu6mmoreka [IOK
62 acrpoctpaHeHue cBera. 3atmenus CoJHIa U
%YHIE p H https://m.edsoo.ru/ff0b3658
3aKoH oTpakeHus cBeTa. 3epkana. Pemenue
bubmuorexa [JOK
63 3a/1a4 Ha IPUMECHECHHUE 3aKOHA OTPAKCHHUS ] 1
cera https://m.edsoo.ru/ff0b38c4
64 [TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmuorexa [JOK
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO https://m.e dsogru /fOb3c5e
OTpPaKeHHSI B ONTHYECKHUX CBETOBOAAX — '
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIle "BO3IyX-
crekno""
VYpoxk-koHdpepenuus "McnonpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyecKas Cujia JIMH3bI 1

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

69 [TocTpoenue n3o0paxeHUi B JTMH3AX https://m.edsoo.ru/f0b44da
Jlab 6ota "OrmnpeneneHue
70 q)iK;EfI’gigI;aaiE:O;;;H HIE)II)ITII[/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
JlaboparopHas padota "OnbITHI 110
75 Pa3JIoKEHUIO OEIO0TO CBETA B CIIEKTP U bubmnorexa LIOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0JIEHUH Yepe3 IIBETOBbIE PUILTPHI"
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 [Tocrynarel bopa. Monens atoma bopa
79 Hcnyckanue 1 MorjouneHue cBeta aTOMOM. bubnuoreka [IOK
KBanTsl. JInHeNH4aThIe CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnroaeHue cieKTpoB bubnmoreka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangroakTuBHOCTH 1 €€ BHUIBI bubmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Ctpoenne aTOMHOTO siipa. HykimoHHast Mojiens bubmmorexa LIOK
) https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIC peBparnieHus. 30Tomns bubnmuotexa [JOK
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https://m.edsoo.ru/ffOclal4

Perenue 3agad mo reme: "PagnoakTuBHBIE

bu6mmoreka [IOK

84 npeBpaiieHus" https://m.edsoo.ru/ff0clbda
85 [Tepuon monypacmana
86 Ypok-koHpepenius "PagnoakTBHBIC bubnmoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakunu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
87 .
3apsI0BOT0 U MAaCCOBOT'O 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
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.
91 JleiicTBUS paglOaKTUBHBIX M3JIyY€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 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BoJHBI. 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‘—IeCH"l:IBeHHI)IX 3a/1a4 1o TeMe bubmorexa LIOK
E’ o 8 https://m.edsoo.ru/ff0c2572
TerutoBble Mpoueccsl
IToBTOpenue, 0000menue. Pemenne
P Hl bu6mmoreka [IOK
96 pacyeTHBIX M KaYECTBEHHBIX 3a/a4 110 TEME

"KIIJI TermoBbIX aBUTATENCH"

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

97 pacYeTHBIX U Ka4eCTBEHHBIX 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 " " 1 .
110 TeMe "3aKOHbI COXPAHEHHUS B MEXaHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1 bubnnoreka HOK
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, § xknacc/ [leppimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epsimkun A.B., ['ytHuk E.M., O611ecTBO ¢ orpaHuyYeHHOM

OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

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

3. PabGouas nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Tleperimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 110 ¢usuke. 7-9 k1. — M.:



[Ipocsemenune, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO IOCOOUS
/coct.TuxonoBaE.H. — 2-¢ u3a.,crepeornmn. —M.: [Ipoda,2013. — 398,(2)

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

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

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

4. Ilepprukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbIX
yupexaennit . 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
paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopartopusie padoThl. KOHTpOJIbHEIE
3aganus. —Caparos:JIuueit, 2014.

8. «KonTponbpHO-U3MeputenbHbie MmaTepuansl. @usnka. 7 kimace/Coct. H.N.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-MeTonudeckoe nmocooue/ A.E. Mapos.-

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



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

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

12.A.E. Mapon, E.A. Mapon CaMocTOATENbHbIE 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. ITozoiickuit Coopark Bonpocos u 3agau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9kmnaccol: yueOHO-METOAUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnmn. —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 o ¢usuke. 7 kimace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoikun 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.
[Ipocsemenune, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHbBIE

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



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

8. «KonTponbHO-U3MepurenbHbie 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.: lpoda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOThI IO (HU3UKE. 9 Kiacc: K ydeOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomuesa. — M.
N3natenscTBO «OK3amen», 2014.

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

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

®dwuzuka. 9 kinacce. TemaTuueckue TeCTOBbIC 3a1anust 1715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocinasias: OO0 «Akaaemust
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NUHTEPHET

7 KIIACC

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

2. BunmeoornbiTel Ha ypokax. — Pexxum moctyna: 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. — Pexwm nocryna: http://class-fizika.narod.ru
5. Hudpossie o6pazoBaTenbHbIC pecypchl. — PexxuM goctyna:
http://www.openclass.ru
6. DIeKTpoHHBIC YueOHUKH 110 ¢usuke. — 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. laTepecHble MaTepUalibl K ypokaM (DU3UKH 110 TeMaM; TECTHI 10 TeMaM;

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

5. udpossie oOpazoBaTenbHbIe pecypchl. — Pexxum goctymna:

http://www.openclass.ru



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

9 KIIACC

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

2. Enunas kosuiekuus Hu(poBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexkum

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

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

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

4. lludposeie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

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

6.lucranmmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.



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

7. Enunas xosutekmus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

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

8. denepanbHbI IEHTP HHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

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

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

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

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

12. XKuBas ¢usuka: o0yvaroiias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uzuka.ru. http:// www.fizika.ru/
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