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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHusl COCTABIEHA Ha
OCHOBE TMOJIO)KEHUN M TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS Ha 0a30BOM YypOBHE
OCHOBHOM 0Opa3oBaTenbHOU mporpammsl, npeacrasieHHbix B @PI'OC 00O, a takxke ¢
yuéToM (QeaepaibHOM paboueil mporpamMMbl BocniuTaHus U KoHieniuu mnpenogaBaHus
yueOHoro npeameta «Dusukay.

Copepxanue mporpaMMbl 1O  (U3MKE  HalpaBiIeHO Ha  (OpMUpOBaHUE
€CTEeCTBEHHOHAYUYHOU IPaMOTHOCTH O0YYAIOIIMXCSI U OpraHU3aluI0 n3yueHus GU3uKu Ha
NeSATeIbHOCTHOM oOcHOBe. B mporpamme mno Qusnke yduTHIBAIOTCS BO3MOXHOCTHU
yueOHoro mpeamera B peanusaiuu  TpeboBanuit. ®I'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METAINpPEAMETHBIM pe3yjibTaTaM OOYy4YeHHs, a TaKKe MEKIPEIMETHbIC
CBSI3M E€CTECTBCHHOHAYUYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs.

[Iporpamma mo ¢u3MKe ycTaHABIMBAET paclpesiesieHHe Y4eOHOro maTepuala 1o
rojam o0yudeHus (1o Kjaccam), mpejjiaraet MpuMEpHYIO TOCJICI0BATEIbHOCTh U3yUCHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO COJACPKAHUA U YUETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJIUYECKONW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3YIOIIMM [Jii €CTeCTBEHHOHAYUYHBIX YYEOHBIX
NPEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUM,
U3y4aeMbIX XHMHEH, Ouojoruei, actpoHomMuend u ¢usudeckord reorpadueii, BHOCUT
BKJIAJ] B €CTECTBEHHOHAYYHYIO KAPTUHY MUpa, IPEIOCTaBIsET Hanbosee sCHble 00pa3iibl
NPUMEHEHHUS] HAy4YHOTO METOja IMO3HAHHUA, TO €CTh CIoco0a MONY4YeHHUS JOCTOBEPHBIX
3HaHUU O MUDE.

Onmna W3 TIaBHBIX 3a7a4 (PU3MYECKOTO OO0pa3oBaHHS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPaMOTHOCTH M MHTEpeca
K HayKe y 00y4Jaroniuxcs.

N3yuyenne ¢uszuku Ha 0a30BOM ypOBHE MPEIONIATAeT OBIAJECHUE CIEIYIOITUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e Hay4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e HHTEPNPETUPOBATH JAHHBIE M HCMOJb30BaTh HAYYHBIC J0KA3aTEIbCTBA
JUTS1 TIOJTy4€HUST BBIBOJIOB.

enu n3yuenuss GU3NKK HA YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHMs OMpPEeCHbI
B Konuenuuun mnpenonaBaHus yuyeOHOro mnpeaMera «®Pusumka» B 00pa3oBaTEIbHbBIX
OpraHu3alusax Pocculickon denepanum, pean3yoIMnX OCHOBHBIE
oO1ieo0pa3oBareyibHble  MPOTpaMMbl,  yTBepkAEHHON  pemenneM  Komneruu
MunucrtepctBa npocsenieHuss Poccuiickoit @eaepanuu (mpotokos ot 3 aekadbps 2019 r.
Ne [TK4BH).



Ieaun nzyyenus pusuku:

e MpuoOpeTeHue UHTEepeca U CTPEMJICHUS OOyYaroImMXCAd K HAyYHOMY U3YUYEHHIO
MPUPOABI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOAE MO3HAHHS MU (HOPMHUPOBAHUE
UCCJIEeI0BATEIBCKOIO OTHOIIEHHUS K OKPYKAIOUIUM SIBICHUSM;

e (QopMupoBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3YYEHHsS OCHOB
CTpOEHUSI MaTepUH U PyHTaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue MNpeACTaBICHUH O podau (GU3UKKA Uil Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

e pa3BUTHE MPEACTABICHUN O BO3ZMOXHBIX cdepax Oyayuied npodeccruoHanbHOU
NeSITEeNbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JlajJbHEHIIEMYy 00yUEHHUIO B
ATOM HaIpaBJICHUMU.

JlocTrkeHnue 3TUX Lejed mporpaMMbl O (PU3MKE Ha YPOBHE OCHOBHOTO OOUIETO

oOpa3oBaHus 00ecrieunBaeTCs PEICHUEM CIIeAYIOUMX 3a/4a4:

e TmpuoOpeTeHue 3HaHUN O JHUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHMYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuOOpeTEeHUE YMEHHMH ONUCHIBATH U OOBICHATH (U3MUECKHE SBICHHUS C
UCIIOJIb30BAHUEM TOJyYCHHbBIX 3HAHUH;

e OCBOCHHUE METOJIOB PEUICHUS MPOCTEHIITNX PACUETHBIX 3a/1ay C UCIOJIb30BAHUEM
buznuecKrx Mojiesield, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAONIONATH MPUPOJHBIC SBICHUS U BBINOIHITH OIBITHI,
nabopatopHble  pabOTBI M OKCIEPUMEHTAJIbHbIE  MCCIENOBAaHUSA  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e oOcCBOcHHE MNPUEMOB pabOThl ¢ HHPoOpManue (UINIECKOTO COIEPKaHUsA,
BKJIIOUass HMHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (U3UKH, aHAIU3 U
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

e 3HAKOMCTBO CO cdepamu MPOPECCUOHAIBHON AESITEIBHOCTH, CBSI3aHHBIMHU C
(GU3UKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JIOCTHKEHHUSIX
(bu3uYeCKOl HayKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus otBoauTcs 238 wacoB: B 7 kiacce — 68 wacoB (2 yaca B Henemio), B 8
kiacce — 68 yacoB (2 ydaca B Hegento), B 9 kiacce — 102 yaca (3 yaca B HeEHEIIO).

[Ipennaraemsrii B mporpamMme 1o pu3HNKe MepeveHb Ta00PaTOPHBIX padOT U OTHITOB
HOCUT pPEKOMEHJATEIbHbIA  XapakTep, YYUTEdb JeNaeT BbIOOP MPOBEICHHS
nabopaTopHBIX pabOT W OMBITOB C YYETOM HMHIWBHIYAIBHBIX OCOOCHHOCTEH
OoOydJarommXxcs, CIUCKa OSKCIEPUMEHTANBHBIX 3a/JaHHi, TMpeaiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka O npupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKdM H3Yy4yaloT MPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOoJbIle, YeM OOoJbllie BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBs3b CKOPOCTH JBH)KEHHMS YacTULl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomut u onvimoi.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHMsS Teid. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TshkecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUS (LIapUKa B >KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbBITHI, EMOHCTPHUPYIOUIUE 3aBUCUMOCTh pacTsDKeHUs (nedopmarun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILECHHS U YBEJIUYEHU J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmaromuecs cocyasl. ['uapaBindyeckue MEXaHU3Mbl.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nyuiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 115t M13MepeHus: aTMOC(HEpPHOro 1aBJICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/ibl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JIEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTb YaCTH TeJla U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0THOrO BHJ1a MEXAHUYECKOW YHEPTUH B APYrOW. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJIOKEHUH MOJEKYIIPHO-KUHETHYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpILICHUE paboTHI. Buas TeIUIONEepeIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJENbHAsg TEIUIOTA IUJIABJICHUSA.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTo
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Mpunuunsl padotsl TernoBbix ABurateneit KIIJ TermnoBoro nBurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiiieHn pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CHUJT MOJIEKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJTHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CUJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsi.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

Pabora w wMomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—Jlenna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. Mar"HutHoe ToJl€  JJIEKTpUYECKOro Toka. lIpuMeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKkTpoMarnuTHOM uHAyKIuu. [Ipasuno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOUHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aps>KEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEM MIOCTOSHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUYECKOrO TMOJA HAa TMPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CWIbl TOKa MPU MNapaJJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHWJIBI  B3aUMOJACHCTBHUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/] anexkTpoaBUraTebHONM YCTaHOBKHU.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOrO0 JBMIKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsiMOJiMHEWHOe JBkeHne. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIBKEHUS, CUIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue maTepuanbHOW TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIMHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TEJ

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Teja OT MacChl Te€la U JACHCTBYIOUIEH HA HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJbCa MPU HEYPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomut u onvimeot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OJTMHAKOBHI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKK KOJCOAHUM: IEPUOI,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
HomnepeyHble  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGnrogenue xoneGanuii rpy3a Ha HUTU U Ha TIPYKUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TEPHOJIa KOJIEOaHUN TIPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBI€ ABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TIOJHOTO BHYTPEHHETO OTpPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yTJiIa OTPaXX€HHUsS CBETOBOTO Jiydya OT yIja
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyuyeHune n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mianerapHas mMojenb atoma. Mogaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHUE aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. Mzotombl. PapnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreTuxa. J[eMCTBUS pPAJAMOAKTUBHBIX HU3IYYCHUN HaA >KHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYIh TIPEAHA3HAYCH /I CUCTEMAaTU3AINH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIH MPEMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHAasl TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJIEJI0OBaHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTOo OOYy4YaroNIMecs BBIMOJTHSAIOT 3aJaHusl, B KOTOPBIX UM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIO0JIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NYECKUX SIBIICHUI, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTWXKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHKCHUHN
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbI H  3MOLUMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEUICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHME IJI00ALHOI'O XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTed HX

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHM YEpe3 MPaKTHYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTHUA B NPUOOPETEHHWH HOBBIX (PUBHUYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOXKHBIX TJIOOAIBHBIX MTOCIEICTBHI.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JICUCTBUS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIMU, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
buznueckuii AKCIEPUMEHT, HEOONbIIOE HCCIAeAOBaHHE (U3HUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATH  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (UBHUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orObope HMH(pOpMAIIMU WM JAaHHBIX C Y4ETOM TMPEIOKCHHOW ydeOHOMU
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALCJICHHBIE HA PEIICHUE 3aJaud U IOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsE petieHust GU3NIEeCKUuX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEJAOBAHMS C YyU4ETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MCHHBIIMXCS CHUTYyallMid, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MpU3HABATh CBOE MPABO HAa OMIMOKY MpHU pelieHUH (PU3NYECKHUX 3a]a4 Un
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHSA: (PU3MYECKHUE U  XUMHUYECKHUE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO JIaBIICHUs] HAa KUBOW OpraHU3M, IJIABaHHE PHIO, pbIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(UIIMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBecHUsl pbiyara (0J0ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3agadyd B |—2 JEWCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]a4, OIICHUBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAXOJUTh OIIMOKKM B XOJE OIbITA, JENaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMKChIBATh X0 ONBITAa U (DOPMYITUPOBATH BHIBOIbI;

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH IIOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU JBW)KEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOIIAIA COIPUKOCHOBEHUS TEN, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
IJIaBaHUs TEJ, YCIOBHI paBHOBECHS pbhluara W OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MIPEIOKCHHBIX TaOMUI] U TpaduKOB, ACaTh BBHIBOABI MO pPe3yIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYCCKUX YCTPOWCTB C ONMOPOM HAa WX ONHCaHusA (B TOM 4YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  TpHUMEpPhl  (HAXOAWTH HWHGOPMALMIO O  TIpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUU YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBIA TOHATUUHBIMN amnmapaT Kypca (U3HKH, COIMPOBOXAATh
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATENbHOCTh  [PYIIbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHXKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, AICKTPUIECKOE IMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJICHCAIMS, TUIABJICHUE, KpUCTauiu3anus (OTBEepACBaHHUE), KHUIIEHUE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIA Ha POBOAHUK C TOKOM, DJIEKTPOMArHUTHASI MH]TYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBICHUS B MIPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emui, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JUIs JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
¢du3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPECHHSS YHEPTHUsl, KOJTMIECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAs BJIAXXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUECKUX BEJIWYMH, HAXOJIUTb (OPMYJbI, CBS3bIBAIOLINE JIAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpuHU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alUChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omnopod Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3UUYECKUX SIBJICHUM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUIsI pEIIeHUs 3aJaud, BBIOUpaTh 3aKOHBI W (OPMYIIHI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecCKuX METOJIOB, MCIIONIb3Yys OMHMCAHME HCCIIEIOBaHUs, BBIICISATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aMMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsAEMbIE MPEANON0KEHHS, COOUPATh YCTAHOBKY W3 IPEAJIOKEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUHN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YAEIBHOIO COITPOTUBIIEHUS BEILECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIENys MPEeUIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUYMH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOHpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapaKkTepu30BaTh MPUHLMIBI JEHCTBUS  U3yYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HArpeBaTENbHbBIE HJIEKTPOIIPUOOPHI (IPUMEPHI), IIEKTPUUECKHE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (KMIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM DKOJIOTHYECKOTO0 MOBEICHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEUYMBOM MIIM MOKET OBITh HEIOCTOBEPHOI;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIICHMUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yYEHHBIM TMOHATHUHHBIA ammapar Kypca (Qu3ukwy,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJHEHUEM IUIaHA JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPAOE TEO,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONICHUS, anbda, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJl, pEaKTUBHOE JBIDKEHUE, KojeOaTelnbHOe NBMKECHHE (3aTyXaloIue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CIeKTp © CIOXCHHE CHEeKTpajJbHBIX IIBETOB, JHCIEPCUS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WYECKUX  SIBICHUH B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHEe BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHM3M YeNIOBEKa), MPH ATOM IEPEBOJHNTH MPAKTUYCCKYIO 3alady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM JIBI)KEHHH, YCKOpPEHHE, MepeMellleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ MMOBEPXHOCTHIO 3E€MJIM, TOTCHIIMAJIbHAS DHEPIHsl CKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUI CMBICT WCIOJIb3YEMbIX BEIUYHH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOWMCTBAa TeJ, (U3MUECKHE SBICHHUS W IPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHUCEI



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTh O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YPaBHEHHMI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (U3HUUECKHUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HauYeHUs (UINUYECKOM
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JWH3E, HAOJIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3IIYUYCHHS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE pacCTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpY PABHOYCKOPEHHOM JBHKEHMH O€3 HayalbHOW CKOPOCTH, MEpUoAa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHus, >KECTKOCTb MPYXKUHBI, KOIPOUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYHACISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuYaTh OCHOBHBIC TPU3HAKKW W3YYCHHBIX (DHU3UYCCKUX MOJIEIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOW HA MX ONUCaHUsA (B TOM 4YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHHM MW  HeoOXoauMble (HU3MUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MIOCTPOCHHS N300paKEHUH B TIIOCKOM 3€pKajie M COOMpAroNIeH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIUXCS 3HAHUM U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi UHPOPMAITUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKH U COMPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

11 ®dusurKa - HayKa 0 IPUPOJIE 2 Bubnuoreka [IOK
. 7 PPt https://m.edsoo0.ru/7f416194
bubnuoreka [IOK
1.2 (6)) 2 1
TR pe https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYUYHBIN METO/I IO3HAHMS o T ia16104
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubmorexa LOK
' p Hl https://m.edso0.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.edsoo0.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
3.1 MexaHnueckoe OBMKEHUE 3 bubmiorexa LIOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6nmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

33 Cuna. Buet cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlanrierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMOChepHO® HaBICHIC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE JKUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHH3MEI ° . https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUS
. bubnuorexa [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KoaundyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
ONMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsaunmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
2.1 Mexanudueckue KoJjieOaHus 7 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuueckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE IBJEHHS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK



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

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

bubmuoreka [JOK
4.2 JIMH3BI ¥ OITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4, P 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue v MoOriomneHrne CBeTa arToMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMIOTO Aipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBToOpuTE 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npupoasl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl PU TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsl"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hauusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA IMycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OIMBITHI,

bubmuoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOC
a HIHC JICKP https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 1O
9 HaOJIIOZCHUIO TEIJIOBOTO PACIIMPEHUS
rasoB»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anMocBsI3b MeX Ty CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M HX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OC00OEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe OIBUKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [OK
P P P https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopocts. Enuuuniisl ckopocT
p A H p https://m.edsoo.ru/ff0a079c
14 Pacyer rmyti ¥ BpeMeHU IBUKEHUS Eubmorexa HOK
T p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINM.
3 . P bubmuoreka [JOK
15 B3anmMoelicTBre Ten Kak MpuYruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
1 00BbeMa Tena o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnas pabota «3yyenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmarnyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBD»
21 SIBnenne Tarorenus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa TOK
https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia tsokectd"”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [JOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JUtHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM niﬂ?\i)ﬁ. ’ bubmotera [JOK
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
97 Pemenue 3a1au o teme
"PaBHogeiicTByrOmas cuin"
08 TpeHune ckoJIbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «3yuenue bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCHMOCTH CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3amgau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYIOIASA https://m.edsoo.ru/ff0alde0
CHID»

KonTtponbHas pabota o temam:
«Mexannueckoe ABKEeHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHID»,
«Cunbi»

33 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHne raza. 3aBUCUMOCTD

34 JaBJICHHM ra3a oT 00bEMa, bubmmorexa [IOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Tepenada naBneHus TBEPABIMU BuGmiorexa LOK
35 TeJIaMH, JKUIKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akon [lackans

36 JlaBlieHHE B *KUAKOCTHU U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapneHue B bu6mmoreka [JOK
’KUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommumecs: cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 r i
HAPABJIHECCKIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiHeBoi
JKHJIKOCTHEIN HAcOC
Atmocdepa 3emiu. [Tpuunnsl
CVYILIECTBOBAHUS BO3 HOU
T AV bubmmoreka [IOK
41 000510ukHy 3eMian. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. ATmochepHOe gaBieHue
X Pep s https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuyuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJIEHUS OT BLICOTHI Ha, OBHEM bubmorexa [IOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmocdepHoe naBieHue"
JlelicTBHE KUJIKOCTH U Ta3a Ha
47 nor €HHO€E B HUX TEJO bubmnorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPY>KEHHOU
B XKUJKOCTH 4aCTHU TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa min
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3agad no temaM: «IImaBanme
cyaoB. BozayxomniaBanuey,
«/laBrmeHne TBepIBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomnocTts. EquHunel MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBiieHHEe TBEPABIX TEI, )KUIKOCTEN
u ra3oB» / Beepoccuiickas
IpoBepoyYHas pabora

58

PesepBHeIit ypok. PaboTta ¢ TekcTamu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

1o teme «/laBneHue TBEPIBIX Tell,
XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
JlaboparopHas paboTa
«HMccimenoBanue yclI0BUM paBHOBECUS
pbryaray

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «Y CI0BUI
pPaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent monesnoro aercTpust
MexaHusma. Jlaboparopuas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3agau o teme "Pabora,
mortHocTh, KIT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noTeHaibHas
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpPUMEHTAJILHOE ONIPECIICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
mI0cKoCcTH"

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHs»



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

67 PezepBHblii ypok. PaboTta ¢ Tekctamu 1 bubmuoreka [IOK
o Teme "Mexanuyeckoe ABuxKeHue" https://m.edsoo.ru/ff0adee6
Pesepubiit ypok. PaboTta ¢ Tekcramu
68 no teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne [ara nugposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
9 Macca u pazMep aTOMOB U 1
MOJIEKYJT
Moaenu TBEpAOTO, KUIKOTO
. bubnuorexa [JOK
3 1 Ta3000pa3HOTO COCTOSTHUM 1
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObscHEHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu
5 Kpucramnuaeckue u 1 bubnuoreka [JOK
aMmopdHbIC TeIa https://m.edsoo.ru/ff0a5800
CmauuBanue u
bubmuoreka [JOK
6 KaIlAJUISIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepxXHOCTHOE HaTsKEHUE
7 TemoBoe pacmmpenue u 1 bubnuorexa [IOK
coKaThe https://m.edsoo.ru/ff0a5a26



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

Temnepatypa. CBsi3b

8 TEMIEPATYPHI CO CKOPOCTHIO
TEIIOBOIO ABYMYKEHUS YaCTHII
Buyrpennsas sueprust.

9 CHZ(F:E6I)I I/I3M€H£HI/I$[ bubnmorexa LOK

N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH 3HEeprun
bu6mmoreka [{OK
10 Buapr Tennonepenaun
I[ pel https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHueckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX bu6moreka [IOK
CBOIICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTEPHAJIOB B IEJIAX
sHeprocoepekeHus"

12 KoanduecTBo TEMNOTHI. bubnuorexa [JOK
VenbHasg TEIVIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEMIIOBOTO

13 Oamanca. TenmooOMeH 1 bubmorexa LHOK

' https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlaGopaTtopHnas pabota
"UccneqoBanue IBICHUSI
bubmuoreka [JOK
14 TerI000MeHa Ipu
. https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUHU XOJIOIHOHN U
ropsiyeit Boip1"
Pacuer koanUecTBa TEIIOTHI,
HEOOXOIUMOI0 IS
15 HarpeBaHus Tena U

BBIICIACMOTO UM IIPpU
OXJIAXKJICHHUH



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlaboparopHas paboTa

16 "OnpenencHue yaeabHOM bubmmorexa LHOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEICCTBA
17 DHeprus TOIUBA. Y IeJIbHas bubnuorexa [JOK
TEIJIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBEpAECBaHNE
18 KpUCTAJIITMYECKUX TEJI. bubnuorexa [JOK
VY nenbHas TerioTa https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
JlabopaTtopHnast pabota
19 "OnpeneneHue yaeabHoi Bubamorexa [IOK
. https://m.edsoo.ru/ff0a72fe
TEIJIOTHI TJIaBACHUS JIba
20 [Tapoo6pazoBanue u bubnuoreka [JOK
KoHAeHcauus. Mcnapenne https://m.edsoo.ru/ff0a740c
Kunenwne. Y aenpHas Temiora
napooOpa3oBaHus U
21 KOHIIEHCAILIMHA. 3aBUCUMOCTh bubmmorexa LOK
https://m.edsoo.ru/ff0a786¢
TEMITepaTyphbl KUTICHHUS OT
aTMOC(hepHOTO JTaBJICHUS
Bnaxxnocts Bo3myxa.
JlaGopaTtopHnas pabota
29 "Onpenenene bu6mmoreka [JOK
. https://m.edsoo.ru/ff0a7628
OTHOCHUTEJILHOM BIAXKHOCTH
BO3ayXxa"
Pemenne 3amaq Ha
23 OIpe/IeTIEHUE BIAXXHOCTH
BO3JIyXa
24 [IpuHIMIBI PabOTHI



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TEIJIOBBIX JBUTATENICH.
[TapoBas TypOuHa.
JIBArarens BHyTPEHHETO
Cropanus

25

KII/ TermoBoro nBurates.
TennoBsie qBUTATENH U
3al[UTa OKPYKaroLEel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpEeBpaIllCHUs DHEPTUU B
TCIIOBBIX IMponeccax

27

[ToaroToBka Kk KOHTPOJIBHOU
pabote o Teme "TemmoBbie
sBieHns. U3MeHeHne
arperaTHbIX COCTOSIHUI
BemecTra"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponsHas padoTa no
TeMe ""TernnoBbIe SABJICHUS.
N3meneHnue arperaTHbIx
COCTOSIHMHU BeriecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba pona
ANEKTPUYECKUX 3aPSAI0B

30

Ypok-uccienoBaHue
"DnexTpuszanus Ten
WHJyKIUEN U IIpU
COINPUKOCHOBEHUH"

31

B3aumonencreue
3apsKEHHBIX TeIl. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

32

DIEKTPUYECKOE TO0JIE.
HanpsixeHHOCTB
AIEKTPUYECKOTO ITOJISL.
[IpuHnun cyneprno3unun
BIEKTPUYECKUX TOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snexkrpruecknx
3apsA70B. DIIEMEHTapHBIH
3apsna. CtpoeHue atoma

34

HpOBO)IHI/IKI/I " JUSJICKTPUKU.
3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsa

bubmmoreka [{OK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agag Ha
IIPUMEHEHHE CBOWCTB
JNEKTPUYECKHUX 3aPAI0B

bu6moreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIJIEKTPUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBAHMSL.

W cTouHUKY 3IEKTPUYECKOTO
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JlelicTBUA 3IIEKTPUYECKOTO
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBanue
"JleiicTBHE IEKTPUIECKOTO
T0JIs Ha TIPOBOIHUKH U
JUAJIEKTPUKU"

39

DNEeKTpUUYECKUN TOK B
MeTaJlIax, KUAKOCTIX U
razax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

OnexTpuyecKas Uenb U e€



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

COCTaBHBIC 4YaCTH

41

Cuna Toka. JlaboparopHas
paboTa "M3mepenue u
peryaupoBaHue CHIIbI TOKa"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8bd6

42

DNEKTpUUECKOE HAMpPSKEHHE.
BonwsT™merp. JIabopaTopHas
pabora "U3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0a9e14

43

ConpoTtuBieHue
MPOBOJIHUKA. Y IETBHOE
COTIPOTHUBIICHUE BEIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopnas pabota
"3aBUCHUMOCTb
ANEKTPUYECKOTO
COMPOTHBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, IJIOUIaAx
MONIEPEYHOT0 CEYCHUS U
Marepuana"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
ydacTKa e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTtopHas pabota
"UccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYILETO uepe3
PE3UCTOp, OT CONPOTUBIICHUS
pe3UCTOpa U HAMPSHKEHUS HA
pe3ucrope"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnegoBarenbpHOE U



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IapajIeIbHOE COCAUHEHUS
IIPOBOJIHUKOB

Jlaboparopnas padoTa
"[IpoBepka npasuia
CJIOKEHHUSI HAPSDKEHUM ITpU

bu6mmoreka [{OK

48 IIOCJIEI0BATEIILHOM https://m.edsoo.ru/ff0aaas8
COCIMHEHUH JIBYX
pe3ucTopon"
JlabopaTtopHnas pabota
"IIpoBepka npaBuna aist
49 CI/IJII)H T(?Ka H}fl):)I/I " brbmorexa [OK
https://m.edsoo.ru/ff0aadle
MapajuieIbHOM COCIMHCHUH
pe3uctopon"
Pemrenue 3agag Ha
50 NpUMeHEHHe 3akoHa OMa st bubnuoreka [IOK
Pa3IMYHOTO COETUHEHUS https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
Pa6ota u moutHOCTH
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoyna-Jlenna
JlaGopaTtopHnas pabota
59 "Onpenenenue paboThl U bubnuoreka [JOK
MOIIHOCTH 3JICKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuYecKue Henu 1
53 MOTPEOUTENN IIEKTPUIECKOI bubnuorexa [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 IlocTossHHBIC MAarHUTHI, UX



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

B3aUMO/EHCTBUE

55

Ypok-uccienoBaHue
"N3yuenue nonen
MOCTOSTHHBIX MAarHUTOB"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

56

MarauTHOE 1HoJe.
MaruuTtHoe 1oJie 3eMIId U
€ro 3HaueHue I )KU3HU Ha
3emie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHON
pabote 1Mo Teme
"DJIeKTpUYECKHE 3apsabl.
3apspKeHHBIE TeJla U X
B3aMMO/ICHCTBHSI.
[TocTOSIHHBIN AIEKTPUUECKUI

n

TOK

bu6moreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponsHas padoTa no
Teme "DNeKTpUuIecKue
3apsbl. 3apsKEHHbIE Tela U
UX B3aUMOJICHCTBUSL.
[TocTOSIHHBIN IIEKTPUUYECKUI
ToK" / Beepoccuiickas
poBepouHasi paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHriit ypok. Pabora ¢
TEKCTaMU 110 TeME
"[locTostHHBII
ANIeKTpUUYECKHii TOK" /
Bcepoccuiickas npoBepoyHas
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

I10JI€ DJIEKTPUYECKOIO TOKA
MarHuTHOE 10JI€ KaTYIIKH C
TOKOM

https://m.edsoo.ru/ff0acld2

61

[IpumeHenne
JJIEKTPOMArHUTOB B TEXHHUKE.
JlaboparopHas paboTa
"U3yuenue nencTBUs
MarHUTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

62

DIIEKTPOABUTATEIH
IMOCTOSIHHOTO TOKa.
Hcnons3oBanne
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX H
Ha TpaHCIIOpTe.
JlaGopaTtopHnas pabota
"KoncrpynpoBanue u
n3ydeHue paboThl
aieKTpoaBUraresns"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMAarHUTHO M
nHaykuuu. [Ipasuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIyYEHUS DIIEKTPUIECKOH
SHEPIrUH. DIEKTPOCTAHLIUU
Ha BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPIUU

65

[ToaroToBka Kk KOHTPOJIBHOU
paboTte o Teme



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DeKTpUUecKue 1
MAarHUTHBIE ABJICHUS"

66

KonTtponsHas pabora o
Teme "DIeKTpUUecKue u
MarHuTHbIE SIBJICHUS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ach14

67

PesepsHbliit ypok. Pabora ¢
TEKCTAMH I10 TEME
"TerutoBble sBiIcHUS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0accse

68

PesepsHbliit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MarauTtHble aBieHus"

OBIIEE KOJIMYECTBO YACOB
10 ITTPOI'PAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
° T u¢poBbI
Jrj;n Tema ypoxka Beero Konrtpoabubie | IlpakTuueckue fllsay:eﬂnﬂ :)Iﬁ[?a[;?)na:enbﬂme
padoTsbI padoThI pecypesI

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENIbEHOE YCKOPEHUE
11 IIepseiit 3akoH Herotona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByrOmas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuorexa [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21| Hatoroms, Cara upyroces. Cae biorera LLOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenne 3agau mo teme "Cuna i 10K
HOJIMOTEeKA
24 TSDKECTH M 3aKOH BCEMHUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
o5 [IepBas kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKHU.
AOGCOTFOTHO TBEPIOE TEIIO. Eu 10K
" HOJIMOTEeKA
26 PaBHOBecue TBEpaOTO TENa ¢ httos://m.edsoo.ru/ffafe36
3aKPEIIEHHON OCBIO BPAIIEHUS. T '
MowmeHnT cunsl. LlenTp TsixecTu
PaBHOBeCcue MaTepuaIbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENa C
3aKpEeIIEHHOW OChIO BpalllEHUSI.
MowmeHnT cuisl. LlenTp Tsxectu
28 Pemenne 3agau nmo reme "MoMeHT bubnmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHOM paboTe Bu 1OK
nonmoTeKa
29 o teMe "MexaHnyecKoe IBUKEHUE.
Bsanmo eiicraie ten" https://m.edsoo.ru/ff0b0408
KonTponsHas paborta o Teme
30 "MexaHN4ecKoe NBHKEHHE bubmiorexa LOK
B . | ' https://m.edsoo.ru/ffOb06ec
3aMMO/ICICTBHE TET
31 Nmnynsc Tena. Ummynse cuisl. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bu6mmoreka [{OK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubnnorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /£0b0aS4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas S3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii ¥ Npy>KUHHBIN

MasATHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

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

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOThI U IEpUOAA KoJieOaHun
MPYKUHHOTO MasSTHAKA

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TTEPH0/1a KOJIeOaHMi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYECKUX BOJIH. [IpoonbpHbIE U
MOTEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaHeHue v 0TpakeHue
3ByKa

51

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AXyCTHUECKHN PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOIBHOM paboTe

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJIeOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonp30BaHne 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoBanue "N3yueHne
N bu6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOTIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
. bu6mmoreka [JOK
61 Ckopoctb cBeta. BonHoBbie cBoMicTBa
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
bubmuoreka [JOK
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpaXKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBeTa. Mcnoib30BaHue HOJTHOTO

bu6mmoreka [{OK

05 BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOIAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHUMOCTH yTJIa MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJia MaJieHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TIOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 JIuna3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (bOKyEHOFf)) pacho;{HH;I u orl)ITHqCCKoﬁ bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 Omneitel HetoToHa. Crnoxkenue ' Bubmmorexa LIOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CBCTa

Jlaboparopnas pabota "OnbITHI IO
Pa3I0KEeHUIO OEJI0T0 CBEeTa B CIEKTP U

bubmmoreka [{OK

75 BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX httos://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bmtbTpe"
VYpok-npaktukym "BonHoBbIE
76 CBOWCTBA CBETa: IUCTIEPCHS,
uHTepdepeHus u nuppaxaus'
77 OmnbiTer Pesepdopna u mianerapHast bubmuorexa [JOK
MO/IENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIOMEeHHEe CBETa
79 atomoM. KBauThl. JIluneliuatsie bubamorera LOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI Eubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenue 3ama4d no teme: bubmuoreka [JOK
"PanunoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
86 Ypok-koHpepennus "PagroakTuBHbIe bubnunoreka [JOK

HU3JIy4YCHUS B IpUPOAC, MCAULIUHC,

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

TeXHUKE"

87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsI0BOI0 U MaCCOBOIO
quce

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau o teme "Anepueie
peakuun"

90

Peakinu cuHTEe3a M ICTICHUS SIIIED.
Ucrounuku sueprun CoJtHIA U 3BE3T

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX HU3TyIEeHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpHas padoTa o treme
"DeKTpOMarHuTHOE TOJIE.
DJIEKTPOMArHUTHHIEC BOJIHBI.
KBanToBrbie sBiaeHHS"

94

[ToBTOpEHME, 00OOIICHNE.
JlaGopatopHble pabOTHI IO KypCy
"B3aumopaencrue Tea"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble nmporecco”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
96 pacYeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 1
o https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEICH"
[ToBTOpenue, o6o0menue. Pemenne
bubmmoreka [{OK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEHue, 06001IEeHNE.
98 JlaboparopHbIe pabOTHI IO KYpC 1 1 bubnmorexa LOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o606menue. Paborta ¢
100 Texctamu 1o Teme "Konebanusa u 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o606menue. Paborta ¢
102 TexcTtamu 1o teme "KBaHToBas u 1
sepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 0o01Iero 06p330BaHI/IH

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA IO OINHMCAHHUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, JIECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpYKaIoIlleM MHUpE, B TOM uucie (U3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IE€PEBOJAUTH MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBONCTBA Tel U (PU3MUECKUEe SIBJICHMUS,
UCTONb3ys (DU3MYECKHe BEIWYMHBI, MPH ONUCAHUM MPABUIHHO
TPakTOBaTh (PU3UYECKUH CMBICI HCIOJb3YyEMbIX BEJIUYUH, UX
0003HaYeHHSI U SUHUIIBI (PU3UUECKUX BEIMYHH, HAXOIUTh POPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alIMucCblBaTb €ro Mar€éMaTu4dcCKoOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOICTBA Tell, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallMd IPAaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 1 — 2 jormyeckux wmaroB ¢ omopoi Ha 1 — 2
U3yUYCHHBIX CBONCTBA (PU3NYECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4u B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yys 3daKOHBI U




(hopmMyIibl, CBs3BIBaONINE (DU3HUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
yCIIOBUSL 3a7auyd  3alUChIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUYMHBI B (POPMYIIBI M IPOBOIUTH PACUEThl, HAXOIUTh
CIIPaBOYHBIC JAHHBIC, HCO6XOI[I/IMBI€ AJId pCUICHUs 3aaa4, OLUCHUBATDH

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UYECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNpPOOJIEMBbI, KOTOPbIE MOYKHO pPEIIUTh IPHU IMOMOLIU
(i)mnqecxnx METOJOB, B OIIMCAaHHUU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MpEArNookeHue  (TUMmoTesy),  pasiauuyaTth U
HUHTCPIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3ybTaT, HAXOAUTH OIIMOKH B

XO0J€ OIlbITa, A€JaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOMIONECHUIO (PU3WYECKUX SBICHUU WIH
(¢u3uYecKux ~ CBOMCTB  Telm:  (OPMyJHMpOBaThH  IIPOBEpsEMbIC
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY W3  NPEIJI0KEHHOTO

000py/I0BaHus, 3aMUCBIBATh XOJ1 OTbITa U (POPMYIUPOBATH BHIBOIbBI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHHsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
uM(pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIAEAOBAaHWUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYyrodl C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMU Y4E€OHOTO HCCIEIOBaHUS, COOMpaTh
YCTaHOBKY U BBITIOJIHATh U3MEPEHHMSI, CIIeNys MPEUI0KCHHOMY TUIaHY,
(bUKCUpOBaTh PE3YJIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BUJIC MPEIJIOKCHHBIX TaOIHI] U TPAPHUKOB, J1eJaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIIMYHNH, CJCAYyA
npez[nox(eHHoﬁ HUHCTPYKIUH: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTb IIPUHIUIIBI JEeNCTBUSA HpI/I60pOB H  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTeprUu30BaTh IMPUHIMUIILI JeNCTBUSA N3Yy4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIIbKO HX OIIMCaHu:,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaxX (I)I/I3I/I‘-IeCI(I/IX SIBIICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘-ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HMH(POPMAIMIO O TpPHUMEpax)
MPAKTUYECKOTO UCIOJIb30BAHUS (PU3UYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHHUS 3J0POBbS U

coOII0ACHNSI HOPM 3KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYILIECTBJISATH OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu VHTepHeT B
COOTBETCTBUU C 3a/laHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUM U MyTEM CpPaBHEHUS Pa3IMUHBIX HCTOYHHKOB
BBIICNATh MHGPOPMAIUIO, KOTOpasi SIBISIETCS HPOTUBOPEUMBOM WM

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBITTOJTHCHU U y4eOHBIX 3a/1aHUI
HayYyHOTIOMYJSIPHYIO  JIUTEpaTypy  (PU3UYECKOrOo  COJEpXKaHMs,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHer, BiaxeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBanus HHopMauu

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb coOCTBEHHDBIE KpaTKUC€ NMHUCbMECHHBIC U YCTHBIC COO6I_HGHI/I$I
Ha OCHOBe 2 — 3 WUCTOYHMKOB WHPOpMaMK (PU3NIECKOTO
COJIep’KaHHus, B TOM 4YHCIe MyOJMYHO J1elaTh KpaTkue COOOIIEHUS O
pe3ynbraTax MpPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBI MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTallUei

1.19

IIpHU BBIIOJIHCHUH y‘Ie6HI>IX IIPOCKTOB " I/ICCJ'Ie,Z[OBaHI/Iﬁ pacipeaciiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBHUH C IIOCTABJIICHHBIMU 3aJJadaMu,
CJIICAUTh 3a BBIIIOJHCHUEM IlJIaHa HCfICTBHﬁ, aJICKBAaTHO OILICHHUBATH
CcOOCTBEHHBIH BKJIaa B JCATCIBHOCTb TI'PYIINbI, BbICTPAHNBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUS IO ONHMCAHWUIO HX XAPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC @HSHHGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE M3YyYCHHBIX (DU3MUYECKUX SBICHUNA B
OKpY>KAloIlleM MHpE, B TOM 4Yucie (U3UYECKUE SBICHHUS B MPHPOJIE,
IIPY 3TOM TE€PEBOAMTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO, BBIACTATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOWCTBA TelI W (PU3MYECKHE SIBICHUS,
UCTIONB3YS (U3UYECKHUE BEIWYHMHBI, TPH ONHCAHUH TPABHIEHO
TPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHMS U €UHUIBI (PU3NUECKUX BEJIMYMH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TIpapUKd  HU3YYEHHBIX  3aBHCHUMOCTEH

(bUBUYECKUX BEIIMYNH

1.5

XapaKTEPU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS U TPOIECCHI,
HCMOJIb3ysl H3YYEHHBIE 3aKOHBI, IMPH 3TOM JaBaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa W 3alHCHIBATh €r0 MaTEeMaTUYECKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NUYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTYyalldd TPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMompbio 1 — 2 W3y4eHHBIX CBOWMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHA HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yys 3aKOHBbI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBEC aHalJlu3a
YCIOBHA 3aa4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHbI H (I)OpMyJ'IH,
HCO6XOI[I/IMI>IG s e€ peuICHUA, IIPOBOAUTH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HN3BCCTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb l'IpO6JICMbI, KOTOPBIC MOJKHO pPCIOUTHL IIpU ITOMOIIH
(I)I/BI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OTIMCAHUC UCCIICIOBAaHNsA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH HNPABUIIBHOCTL TOPSAAKa

IMPOBEACHUA UCCIICAOBAaHUA, ACIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI 1O HAOMIONEHUIO (U3UYECKUX SIBICHUHA WU
¢u3nyeckux  CBOMCTB  Tel:  (QOpPMYyIHpOBaTh  MPOBEpsiEMbIe

IpCAIOJIOKCHUS, COGI/IpaTB YCTAHOBKY ns3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh IPSAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
puOOPOB U JATYMKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3yIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

NPOBOJUTH  HMCCIEOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOM
BEJIMYUHBl OT JPYrOM C MCHOJB30BAaHUEM IIPSIMBIX H3MEPEHUM:
IUIAHUPOBAaTh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY M BBINOJIHATH
U3MepeHus, Cleays  MNpeajJoKeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U TrpauKoB,

ACJIaTb BBIBOABLI ITO PE3yJIbTaTaM HCCICOO0OBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpPEHMs]  (U3MUYECKUX  BEIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh FKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TPENJOKEHHOM HWHCTPYKIMH, M BBIYUCIATH 3HAYEHUE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHocTH mpu  paboTe cC

71a00pPaTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB € ONOpOM HA HX OMMCAHUSA, HCIONb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3uvYecKre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI o CXeMaM M CXCMATUYHBIM PUCYHKaM, COCTABJISAATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IIOCICAOBATCIbHBIM M IapalJICJIbHbIM
COCAMHCHUEM 3JICMCHTOB, pasin4dad YCJIOBHEIC 0003HaYEHUST

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOIUTH TMpPUMEPHl  (HAXOOUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOU
KU3HU Juia  oOecreyeHuss 0O€30MacHOCTH Tpu  OOpallleHuu C
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaLII/II/I (1)I/ISI/I‘IGCKOFO COJCPpKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIONIUXCS 3HAHUHA H HYTCM CpaBHCHH
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-IC6HBIX 3aJJaHui HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (PU3UUECKOro coaepiKaHus, CIPABOYHBIC
Marepuanbl, pecypcbl ceth VHTEpHET; BlaAeTh OpPUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, Mpeobpa3zoBaHus WHGOPMAIIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp)KaHUsA, B TOM 4YHCIIE MYOJWYHO HPEJICTaBISITh PE3YIbTAThI
IPOEKTHOM WM HCCIEN0BATENIbCKOM JIEATENbHOCTH, IPU ITOM
rPAMOTHO HCIIOJb30BAaTh WM3YyYEHHBIM NOHATUHHBIMN amnmapar Kypca

(hU3HKHN, COIPOBOK/1aTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBITIOJIHEHUHM Y4E€OHBIX MPOEKTOB U MCCIETOBAHUN (DUIUUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJCHHA I1I0 OIMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YYCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpyxxaromeM MHUpE, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/Ja4y B y‘le6Hy10, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘ICCKI/IC SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIIMYWHBI, IIpU OIIMCAHUU TIPAaBUIIBHO
TPAKTOBATH (pI/IBI/ILIeCKI/Iﬁ CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HaUCHUS U CANHUIBI (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH, HAXOIWUTh (bOpMYJ'ILI,

CBSI3bIBAIOIIME JAaHHYIO  (U3MYECKYI0 BEJIMYMHY C JAPYIrHMH




BEeJIMYMHAMH, CTPOUTh TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (pU3MYECKHE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3yd HW3YYCHHBIE 3aKOHbBI, IPU O3TOM J1aBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHAa H 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUE

1.6

00BSICHATH (PM3MYECKHE TPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallMid IMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IMOMOMIbI0 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKux SABJIEHUH, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadd (OmUparommecs Ha cucrteMy u3 2 — 3
ypaBHEHUH), UCIHOJB3yS 3aKOHBI H  (OPMYINBI, CBSI3BIBAIOIINE
¢u3znueckue BeNWYMHBI: Ha OCHOBE aHaluM3a YCIOBUSA 3aJauu
3alUCHIBATh KPAaTKOE YCIOBHE, BBISBIATh HEAOCTAMOIINE WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIICHUBATh PEATUCTHUYHOCTD

MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI

1.8

pacrio3HaBaTh NpOOIEMBbI, KOTOPbIE MOKHO PEUINTh MNpU HMOMOILU
(u3NYECKuX METOJIOB, HCIOJBb3Yys OMHCAHUE WCCIIEAOBAHUS, BBLICIATH
poBepsieMOe MPEIONI0KEHUE, OLIEHUBATh TMPABWIBHOCTh MOPSAKA
NPOBEJICHUS HWCCIIEAOBaHUSA, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIOIEHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (1)I/I3I/ILICCKI/IX SIBJICHUU WJIH
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIBLHO CO6I/IpaTB YCTAHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJA OIIbITa M €ro

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOAUTH IpPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX HM3MEPEHHI,
OTIpeneNsisi CpeJHee 3HAueHHWe HU3MepsieMoi BennuuHbl ((POoKycHOE
paccTosiHME coOuparomei JHH3bl), 00O0CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MepUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
VCIIOJIb30BAHUEM IIPSAMBIX M3MEPEHUN: IJIaHUPOBAaTh HCCIIEJOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (DPUKCHpOBATh pe3yNlbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICIOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE  H3MEpPEeHUs  (DU3MYECKUX  BEJIHYMH:
IJIAaHUPOBATh U3MEPEHUS, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATE WM3MEPEHHUs, CIENys HPEeAIOKECHHON HHCTPYKLUH,
BBIYMCIIITH 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmomarh TMpaBWjia TEXHUKHM Oe30macHOCTH Tpu  padore ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKUA H3YYEHHBIX (PU3UUYECKUX MOJIEICH:
MarepuaigbHas TOYKa, aOCOTIOTHO TBEPOE TEJIO0, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHas MOJIeJb aToMa, HYKJIOHHAas

MOJECJIb ATOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONMCAHUSA, HCHOJb3YS
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznueckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEpUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLIECCOB MPHU PEHICHHH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOCHUS U300paKEHUN B TIOCKOM

3epKajie U coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEPHl  (HAXOIUTh UHGOPMALMI0O O MPUMEPAX)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOU
XKU3HU Juid  oOecreyeHus O€30MacHOCTH Mpu  OOpalleHuu C
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBIISTh MOUCK HH(pOpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
WNurtepuer, camoctosiTebHO  (OPMYIUpPYs TOUCKOBBIM  3ampoc,
HaXOJUTh MYTH  OMNpEAENIEHUs  JOCTOBEPHOCTH  TOJYyYEHHOMU
uH(GOpPMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBINOJHEHMM Y4YeOHBIX 3aJaHUi  HaydyHO-
HOMYJSPHYIO JIUTepaTypy (HU3UYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypchl ceTd MHTepHeT; BianeTh NpUEMaMH

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIbKUX HMCTOYHUKOB (DU3UIECKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTAThl MPOEKTHOW HIIH
UCCIIEIOBATENILCKOW ~ AEATENIBHOCTH,  HpPH  3TOM  TI'PaMOTHO
VCII0JIb30BAaTh U3YyYEHHBIN MOHATUNHBIN anmnapar u3y4aeMoro paszena
(GU3MKH W COMPOBOXKJATh BBICTYIUICHHE MPE3CHTAIe ¢ Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YUE€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3HMUECKHX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMu, CJIEOUTh 33 BBIIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSIBIAS  TOTOBHOCTH

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O Tnpupone. SIBIeHUs NTPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

Ouznyeckue BeMUuuHBL  M3MepeHue  Qu3MuecKux
BenmuuuH.  Dmsuueckue  mpubopsl.  [lorpemHocTs

u3MepeHnil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAayuHBI METOA TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAyYHOT'O BOIPOCA, BBIABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

###Par###l3mMepenne pacCTOSHHIA.
#i#Par###l3mepenne 00bEMa KHIKOCTH M TBEPIOTO
Tea.

##H#Par###OnpeneneHue pa3sMepoB MaJbIX TeJl.
###Par#t#l1smepenue  TemmepaTypsl IpU  TOMOIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par##Ctpoenne BelIeCTBA: aTOMBI U MOJIEKYJIbI, UX
pazMepbl.  OmBITHI,  JOKA3bIBAIOLIHE  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ Brokeane  dactuir  BemiectBa.  CBS3b
CKOPOCTH  JBWXKEHHUSI 4YacTUIl C  TeMIepaTypoHu.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MPUTKCHUC U




OTTAJIKUBAHHUEC

H#H#Par### ArperaTHple COCTOSIHUS BEILECTBA: CTPOCHHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TEIN.

2.4 B3anMocBa3p MeXIy CBONCTBAMM BEIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTueckue pabOTHI:
#H##Par###0nenka nuaMeTrpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIONEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H##0OnbITEL 10 OOHApPYXEHUIO JEHCTBUS  CHJI

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnndeckoe JIBUKECHUE. PaBHOMEpHOE 31
' HEpPaBHOMEPHOE JIBIKCHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBWIKEHWHU. Pacuér mytm u BpeMeHH
JIBUKECHUS
SBnenne uHeprmu. 3aKOH WHEpUMH. B3anmmojnencTBue
3.3 TeJ Kak NMPUYMHA MU3MEHEHHUS CKOPOCTU IABHKEHUS TEIL.
Macca kak Mepa HHEPTHOCTH Tejia
y #H#Par### liotHocTte BemectBa. CBs3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelleCTBa
3.5 Cuiia KaK XapaKTepHUCTHKA B3aUMOICHCTBUS TEI
> Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
. MTOMOIIbIO JUHAMOMETpPA
3.7 #HH#Par###Isnenne TaroreHus U cuia TsokecTd. Cuna
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJNbXKEHUS U TPEHUE MOKOS.
' Tpenue B npupoae U TEXHUKE
39 HH#HPar###Crnoxxenue cuil, HaNpaBICHHBIX 10 OJHOM

npsiMoH. PaBHOAEHCTBYIOIIAs CUIT




3.10

[IpakTuyeckue pabOTHI:

Onpenenenre CKOpPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(mapyka B JKUAKOCTH, MOJEIHU  DIIEKTPUYECKOIO
aBToMOOWIE W Tak janee). OnpenereHue cpeaHei
CKOpOCTH CKOJIBXEHHUsI Opycka WIM IIapuKa II0
HAaKJIOHHON  IulockocTH. OmpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIIKE
3aBHCHUMOCTh pacTshkeHus (aedopmMariu) MmpyKUHBI OT
NpUIOKEHHOW Ccuibl.  OMBITBI, JAEMOHCTPHPYIOIIHE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

@usnyecKue SBICHUS B NPUPOJE: IPUMEPBI IBHKEHUS C
Pa3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXHUBOW ITPHUPOJIE,

JIEMICTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIINITHUKI

JABJIEHUE T

BEP/IBIX TEJL, )KUKOCTEN Y TA30B

4.1

Hasnenune TBEpAoro tenma. CrocoObl YMEHBIICHHS H

YBCINYCHUSA OaBJICHUSA

4.2

JlaBieHue raza. 3aBUCHUMOCTh JABJICHHS ra3a OT 00bEMa,

TEeMIIEPaTypbl

4.3

[Tepenaua naBiieHHs] TBEPIABIMHM TEIAMH, YKHIAKOCTIMH U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
['uapocraTudeckuii mapagokce. CooOmaromuyecs CoCypl.

I HAPABINYCCKUC MCXAHU3MbI

4.5

AtMocdepa 3emnu u atmocdepHoe nasieHue. [I[puarHb
CYILIECTBOBaHMUS BO3AYIIHONW 00010uku 3emud. OnbIT
Toppuyemnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHUS OT

BBICOTBI HaJl YDPOBHEM MOPA

4.6

W3mepenne armocdepHoro namieHus. I[IpuGopsl mms

N3MCPCHUMA aTMOC(I)epHOFO JaBJICHHUA

4.7

JelictBue XUIKOCTM M ra3a Ha MOIPYXKEHHOE B HHX
Teno. BeiTankuBarmas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TNOTrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEN HA
TEN0, NOrpykéHHoe B  KuUIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbL, JAEHCTBYIOLIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKHBAOIIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTHU, OT 00BEMaA
NOTPYKEHHOW B JKMJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMPOBAHHME  JIOAKM M  OIpeJeseHne €€

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SBJICHUS B TPUPOJE: BIIASTHUE
aTMOC(hepHOTO JAaBJICHUS Ha )KUBOW OPraHu3M, TIaBaHUE

pBIO

411

TexHudeckre yCTpOMCTBA: COOOMIAIOIMIUECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKUNA Tpecce,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHnnyeckasi MOIIHOCTb

£ 3 [IpocThie MeXaHM3MBI:  pblUar, OJIOK, HaKJIOHHAs

' IUIOCKOCTh. [IpaBuito paBHOBECHSI pbIyara

5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment

5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas 3HEPrUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnass mexaHuveckas PHEprus. 3aKOH W3MEHEHUS H

COXpPAaHCHUA MEXaHHUYEeCKOM OHEPrun




5.9

[IpakTuyeckue pabOTHI:

##HPar###Onpenenenne pabOThl CHIBI TPEHUS TPU
PaBHOMEPHOM JBIDKCHHHM TeJa TI0 TOPH30HTAIBHOU
noBepxHocTu. MccienoBanue yCIOBHH — PaBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHOW IIJIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: phlYar, TMOJBWXKHBIA U
HETOJBUKHBIM OJIOKM, HAKJIOHHAs! TUIOCKOCTb, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsiemble 3J1eMEHThbI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mmepbl
MosieKyl.  OmbITb, HOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHHUA MOJ'IGKy.]'IS[pHOKHHCTH‘ICCKOﬁ TEOpHU

6.2

Mopenn  TBEpIOro, IKUIKOTO U  Ta3o000pa3HOro
cocrosinuii BemectBa. Kpucrammudyeckue u amopdHbie

TC1a

6.3

OOBsicCHEHHE CBOWCTB Ia30B, KUJIKOCTCH U TBEPIBIX TEI
HA OCHOBE TIOJIOKEHUH MOJIEKYISIPHOKHMHETHYECKON

Teopuu

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacInpCHUC U CIKaTUC

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABMXKCHUA YaCTHUIL

6.7

Buytpennss sHeprust. CriocoObl U3MEHEHHs] BHYTpEHHEH

OHCPIUM: TCIIONCpCaAada U COBCPIICHHUC pa60TBI




Buael Tennonepegaun: TEIIONPOBOJAHOCTb, KOHBEKLIHS,

6.8
U3JIy4eHHE
KonmnuectBo  TermoTel.  YaenpbHas — TEINIOEMKOCTh
6.9
BEIIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OajaHca
511 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VYenpHas TeI1oTa INIABJICHUS
[TapooOpazoBanue u  koHjeHcauus.  Mcnapenue.
5.12 Kunenue. VYaenbHas  Teruiota  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpHOro
JTABIICHUS
6.13 Bnaxxaocth Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Tpunnuner  paGoTel  TemuoBbix aurarenen  KITJI
6.15 TEIUIOBOTO ABUTarTelsl. TeIIoBble IBUTATEId W 3alluTa
OKpYKalolle cpeibl
3aKOH COXpaHEHUS U MPEBpAILleHUs] SHEPTUU B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHAPar###0nbITel 0  OOHAPYKEHUIO JICHCTBHS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#H#HPar#H##0OnbITBL 1O  BBIPAIIUBAHUIO  KPHUCTAJIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOMIONEHUIO  TEIIOBOIO
6.17 pacCIIMpPEHHS Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

#HH#Par###Onpenienienue 1aBleHUsl Bo3lyXa B OaslIoOHE
LITNPULA.

HHHPar#H#ONbITEl, IEMOHCTPUPYIOIIME 3aBUCHUMOCTH
JIaBJIEHUs] BO3JyXa OT ero o0béMa W HarpeBaHus WIH
OXJIaKICHUS.

H#H#Par###1IpoBepka runoTe3sl JTMHEHHONW 3aBUCUMOCTH




JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUECKOUN
TpyOKe OT TeMIepaTyphbl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpEHHEH
SHEPrUU Tela B pe3yibTaTe TEIUIoNepenadd W padOThI
BHCITHUX CHUIL

##HPar#t#llccnenoBanue sIBICHUS TEIUIOOOMEHA IpHU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
##HPar#H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TPU TEIUIOOOMEHE C HarpeThiM
METATUYCCKAM ITHITTHIPOM.

#H##Par##H##OnpeneneHue YAETBHOW  TEIIOEMKOCTH
BEIICCTBA.

###Par###lccnenoBanue mporecca HCIapeHus..
#HH##Par#H#OnpeneneHie  OTHOCUTENBHOW — BIIXKHOCTH
BO3JIyXa.

#H##Par###OnpeneneHre yaeabHON TEIUIOTHI TUTABICHUS

JIBJA.

6.18

Odusnyeckue SABJICHUS B MPUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME W KaNnWULSIPHBIE SBJICHUS B TMPUPOJIE,
KPUCTAJUIBI B TIpupojie, uzinydeHue ColHia, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUEe pOChl, TyMaHa,

HUHECs, CHEra.

6.19

Texuuyeckne  ycTpoWcTBa:  KalWJUIAPBL,  MPUMEPHI
UCIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poja 3JIEeKTPUUECKUX 3apsi0B
B3aumopneiictBue 3apspkeHHbIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUSI 3apsKEHHBIX TE OT
BEJIMUMHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

7.3 Onexrpuueckoe nosie. Hanpssk€HHOCTD AIEKTPUYECKOTO




noss. lIpyuHIMO Cynepno3uimy 3JIEKTPUYECKHUX IOJIeU

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu osnexkTpuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anexkrpudeckuil 3apsan. Crpoenue atoma. [IpoBoaHuky u

TUDJICKTPUKU
7.5 3aK0OH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

DONeKTpUYecKuii  TOK.  YCIOBHUS  CYLIECTBOBaHHS
7.6

AIEKTPUUECKOTO TOKA. ICTOUHUKHU TOCTOSIHHOTO TOKa

HerictBus 3IIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUJKOCTSX M ra3ax

g Onektpuyeckas uenb. CHia Toka. DIJIEKTPUYECKOE

7.

HaIpsHDKEHHE

9 ComnpoTuBieHne MPOBOJHUKA. VY aensHoe

7.

COMPOTHBIIEHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu

[TocnenoBarenbHOE UM MapajjieIbHOE  COEIMHEHUE
7.11

POBOJAHHUKOB

PaGora M MOLIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DNeKTpUYecKue Henu U MOTPEOUTENH DIEKTPUUECKOMN
7.13

sHepruu B O6bITy. KopoTkoe 3ambikaHue

[TocTosiHHbIe MarHuThl. B3ammogeilcTBHE MOCTOSHHBIX
7.14

MarHuToOB

MaruautHoe monie. MarHuTHoe 1osie 3eMlId U €ro
7.15

3HauUEHUE 7S )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHOE MOJIE AJAEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHue >1eKTPOMarHuTOB B TEXHUKE

JleficTBe MarHUTHOrO TOJIA Ha MPOBOJHUK C TOKOM.

DNEeKTpOABUTaATENb MOCTOSHHOTO TOKa. Mcmonb3oBaHue
7.17

BHGKTpOHBHFaTCHeﬁ B TCXHHUYCCKHUX yCTpOﬁCTBaX n Ha

TPAHCIIOPTE




Onpiter  @apanes.  SBineHue  3IEKTPOMAarHUTHOMN

7.18
uHaykuuu. [Ipasuno Jlenna
DIIEKTPOTeHEPATOP. CriocoOmr MOJTyYEHU ST
7.19 3JIEKTPUYECKON SHEPIUU. DIEKTPOCTaHIINHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH
[IpakTnueckue pabOThI:
OnbITH 110 HAOTIOACHUIO ICKTPU3AIMH TS HHIKIHCH
Y TIPH COTPUKOCHOBEHUM.
HccnenoBanne OeHCTBHUS DJIEKTPUYECKOrO TIOJIST  Ha
MIPOBOIHHUKY M TUDIICKTPUKH.
COopka u TmipoBepka pabOTHl DJIEKTPUUYCCKON IIETH
MTOCTOSTHHOTO TOKA.
N3mepenne u peryimpoBaHue CHIIBI TOKA.
N3mepenue u peryimpoBaHUe HAMIPSHKCHHSL.
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HANPSLKEHUS
Ha PE3UCTOPE.
OnbIThI, JNEMOHCTPUPYIOIIKE 3aBUCUMOCTh
290 JNEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJAHHUKA OT €ro

JUIMHBI, TJIOIAH MTOIIEPEYHOr0 CEYEHUs U MaTEpHaa.

IIpoBepka mpaBuiIa CHOXKEHUS HANpPsHKCHUM  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuia s CHIIBI TOKA IMPHU MAPAJICIBHOM
COeUHEHUU  pe3uctopoB.  OmpexneneHue  pabOTHI
IEKTPUYECKOTO TOKA, MIYHIETO 4Yepe3 PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBbIIEIIEMON Ha pe3uctope. MccnenoBanne 3aBUCHMOCTH
CUJIBI TOKA, MIYILIEr0 4Yepe3 JIAMIIOYKY, OT HANPsHKEHUs
Ha Hell. Onpenenenne KIIJ] narpesarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MarHUTOB.
N3yuenne MarHuTHOrO MOJIS MOCTOSIHHBIX MarHUTOB IIPU
uxX oOwbenuHeHMM M pazaeneHuu. MccnenoBaHue

JIeiCTBUSA QJICKTPUYCCKOI'O0 TOKAa Ha MArHUTHYIO CTPCJIKY.




OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCUCTBUS KaTYLIKA C TOKOM M MarHuTa OT CHUJIbI
TOKA W HalpaBJICHUs TOKa B Karymke. l3ydeHue

I[eflCTBI/ISI MAardiMTHOIO IIOJIs1 Ha IMPOBOAHUK C TOKOM.

Koncrpynpopanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KIIJg
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh 1o

HCCICOO0OBAaHHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCICIO0BAaHUC W3MCHCHUN 3HAYCHHUSI U HaIlpaBJICHUA

HHIAYKIIUOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHE
SIBJICHUSA B aTMOCCbepe, SJICKTPHUYECCTBO KHNBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA XU3HU Ha 36MJ’I€, MOJIAPHOC

CHSIHUEC

1.22

TexHuyeckue yCTpOWCTBA: BJIEKTPOCKOI, aMIepMeETp,
BOJIbTMETP, PEOCTaT, CUETUUK DJICKTPUUYECKOMN SHEpruu,
ANIEKTPOOCBETUTEbHBIE ~ TPUOOpHI,  HarpeBaTeiIbHbIC
AIEKTPOTPUOOPHI (ipuMepsI), ANEKTPUIECKHUE
PEIOXPAHUTENH, JIIEKTPOMATHUT, D3JEKTPOIBUTATEIh

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMbIe 2JIEMEHTHI COJIeP KaHUs
pasnena
MEXAHWYECKUE SBJIEHUW A
MexaHuyeckoe JBIKeHHE. MatepuanbHas —TOYKa.
81 Cucrema otcuéra
8 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSIMOTHHEWHOE IBIKEHUE
8.4 HepaBHomepHOoe mpsmMonuHeliHoe aBkeHue. CpenHss

U MI'HOBCHHAA CKOPOCTH TCJIa IIPU HEPABHOMEPHOM




IBIDKCHUN

8.5 VYckopenue. PaBHOyCKOpEHHOE IIPSMOJIMHEHHOE
' JIBUKCHHEC

8.6 CBobOoanoe nagenue. OnbiTer ["amues

PaBHOMepHOE nBHKEHME TO OKpy:kHOCTH. llepuon u
8.7 yacToTa oOpaieHus. JIuHeitHas W yrioBas CKOPOCTH.
LlenTpocTpeMUTENbHOE YCKOPEHUE

8.8 [lepsriii 3axon HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 [TpuHIUIT Cynepno3uIuy CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHUs: CWJIa TPEHHUS CKOJBKEHHS, CHJIa TPEHHSI
' TIOKOS, IPYTHE BUJIBI TPCHUS

8.14 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSATOTCHUSI.
' YckopeHnue cBOOOHOTO MaICHUS

8.15 Jewxenue  mmaner  Bokpyr  Comuma.  Ileppas
' KocMuYeckasi ckopocTb. HeBecomocTs U meperpy3ku

8.16 PaBHOBecue  MarepuanmbHOW  TOYKH.  AOCOIIOTHO
' TBEPJIOE TEJIO

8.17 PaBHOBecue TBEpPAOro Tena C 3aKpErUIEHHONW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn

8.18 Nmmynbe Tena. 3menenue ummyinbca. UMImynbc CHIThI

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 PeakTtuBHOE nBMXKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.2 PaGora cun TtspkecTH, ympyroct, TpeHus. CBs3b
' SHEPTUU U pabOTHI

8.3 [loTennmanpHass oJHeprus Tela, TMOJAHATOTO  Haj
' MOBEPXHOCTHIO 3eMJU

8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI

8.05 Kunernueckass sHeprusi. Teopema O KHHETHUYECKOU

SHEPruu




8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckue paboOTHI:

OnpeneneHne cpeaHe CKOPOCTH CKOJBXKEHHUs Opycka
WIM JIBWKEHUS IlapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Onpenenenre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJlbHOM CKOPOCTH IYTH OTHOCATCS
KaK psaJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILNE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIbKEHUS
OT CWJIbl HOPMaJIbHOTO JaBiieHus. OrmpeneneHue
koo dumnmenta TpeHus ckoJdbxkeHus. OmnpenercHue
KECTKOCTH TpyxkuHbL. OrnpeneneHre padOThl CHUIIBI
TpeHHs] TpU PABHOMEPHOM JIBIXKEHUM Tejla IO
TOPU30HTAIBHON TMOBepXHOCTU. Ompenernenne padoThI
CHWJIBI  YOPYrOoCTM  Tpu  NoabéMe  TIpy3a ¢
UCIIOJIb30BAHUEM  HEMOJABIDKHOTO U MOJBHKHOTO

OJIOKOB

8.28

duzndeckue ABJICHUS B IIpupoac: MPUIKUBBEI U OTIIMBBI,
JABHMKCHUC IINIAHET ConHeuyHoi CUCTCMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texanueckue YCTpOﬁCTBaI CIInaAoOMETp, JaTYUKH

IMOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe JABHMIXKCHUC. OcHOBHBIE XapaKTCPpUCTUKHU

. KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY1a

9.2 MareMaruueckuit 5 MIPY>KUHHBIN MAasiTHUKH.
. [TpeBpartieHre sHEprun Npu KojaeOaTeTbHOM ABUKEHUN

9.3 3aryxaromue KosiebaHus. BblHyX/eHHBIE KoJIeOaHUs.
' Pe3onanc

o4 Mexannueckue BoJIHbL. CBOWCTBA MEXAaHUYECKUX BOJIH.

HpOI[O.HBHBIe 1 TONCPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H




CKOPOCTh €€ pacrnpocTpaHeHus. MexaHHYeCKue BOJIHBI

B TBEPIOM TeJIE€, CEICMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u yapTpasByk
[IpakTnueckue pabOThI:
OmnpeneneHne 4YacToThl W Hepuoja  KoJieOaHMid
MaTEeMaTHYEeCKOTO MasTHHKA.
OmnpeneneHne 4YacTOThl W Tepuoja  KoJieOaHMid
NPY>KHHHOTO MasiTHUKA
9.7 HccrnenoBanue 3aBUCUMOCTH  Tlepuoja  KoyeOaHWi
' MOJIBEMIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  Tlepuoja  KOJeOaHUI
NPYKHHHOTO MasTHUKAa OT Macchl Tpys3a. IIpoBepka
HE3aBUCHMOCTH nepuoia KOJIeOaHUH rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPy3a M JKECTKOCTH
npyXuHBL. M3Mepenune yckopeHus CBOOOTHOTO TaIeHHS
dusnyeckue SBJICHHUS B MPUPOJIE: BOCHPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSCEHHUE, CEHUCMHYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 3XOJOT, MCHOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKT];)OMaFHI/ITHoe TI0JIC. 9J'IeKTp0Mal"HI/ITHI)IC BOJIHBI.

104 CBoiicTBa /IEKTPOMAarHUTHBIX BOJH

10.2 [Ixaya 371€KTPOMArHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoja csera. CKOpOCTb CBeTa.

' BousiHOBEIE CBOliCTBa CBETa

[MpakTrueckue pabOTHI:

10.4 N3ydeHne CBOMCTB  DJJEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0O MOOMIIBHOTO TenedoHa
dusnyeckue SBIEHUS B IMPUPOJE: OHUOJIOTHYECKOE

10.5 JeicTBHE BUJUMOTO, yAbTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI

10.6 Texuunueckue yCTpoOiicTBa: HCIOJIb30BAaHUE




SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBS3H

11

CBETOBBIE SABJIEHUA
111 JlyueBas monens ceera. MicTouHMKY cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenue cBeta. [Inockoe 3epkano. 3aKOH OTPaKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPENOMJICHUS CBETA.
' [TonHoOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cucrema ¢oToamnmnapara, MHUKPOCKONA H
' TejecKomna
117 ['ma3 kak onradeckas CHCTeMa. bIM30pykocTh U
' JAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HeloToHA.
' CroxeHne CeKTpalIbHBIX IBETOB. [luctepcus cBeTa
[IpakTrueckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIJIa  OTPaKEHUSA
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHne XapaKTepUCTHK H300pakKeHHsl NpeaMeTa B
IUIOCKOM 3€pKaJie.
HccnenoBanue  3aBUCHUMOCTH  yrja  IPeIOMIICHUS
CBETOBOTO JIy4ya OT yIJia MMaJIeHUs] Ha TPaHUIIE «BO3AYX —
11.9 CTEKJIO».
[TonydyeHne u300paKeHU € TOMOIIBIO coOuparomen
JIUH3BI.
Omnpenenenre (QOKYCHOTO PpacCTOSIHUS M ONTHYECKOM
CHWJIBI COOMPAIOIIEH JIMH3HI.
OnbITHI IO PA3JIOKEHHUIO OEJIOro CBETa B CHEKTP.
OnbITel MO BOCHPUATHIO I[BETa MPEAMETOB NpPU HUX
HaOJII0IEeHUH Yepe3 [IBETOBbIE (DUIIBTPbI
dusnueckue sBICHUS B mpupoje: 3armMeHus CosHna u
11.10 JlyHbl, 1[BE€Ta TeN, ONTHYECKHE SIBICHHS B arMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuunueckue yCTpoOiiCTBa: OYKH, MIEPUCKOII,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBLGIE SABJIEHUA
191 OmnbiTel Pezepdopna u muiaHerapHas MoOJENb aToMa.
' Monens aroma bopa
192 Hcnyckanne u mnorjoiieHue cBera atoMoM. KBaHTBHI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
124 Crpoenue artoMmHOro sigpa. HykioHHass  Mojzernb
' aTOMHOTO siapa. M3oTomnsl
195 PannoaxTuBHble npeBpamienus. [lepuon mnomypacnana
' ATOMHBIX sJep
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOTO H
' MaccoOBOI'O YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunTesa u nenenus snuep. Mcrounuku snepruu
' CoumHiia 1 386311
129 Snepnas osHeprerwka. JleiicTBUE  paaMOaKTUBHBIX
' U3ITyYEHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTrueckne pabOTHI:
Habnionenue CIUIOMIHBIX M JIMHEHYATBIX CHEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBanue TpPeKOB: M3MEPEHUE SHEPTHUU YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTuBHOTo (oHa
Ousnyeckue SBIEHUS B MPHUPOJIE: ECTECTBEHHBIM
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 pPaZMOaKTUBHOE W3JIyY€HHUE MPUPOJHBIX MUHEPAJIOB,
NEHCTBUE pPAaTUOAKTHBHBIX H3IYYCHHUH HAa OpraHu3M
YeJI0BEKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH)II/IBI/I,Z[yaJ'ILHLII‘/’I HAO3HUMETP, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanne ponu  GU3MKKM B HAYYHOH  KapTUHE  MHUDA;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM MNpPUPOJBI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyromeil pond (U3MKK B pPa3BUTHUHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWK W WX POJIM B IEJOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOILIECCOB OKPYXKAIOIIEro

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBIKEHUH Kak
crioco0e CyIecTBOBaHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHOI TEOpUH
CTPOCHHUSI BEHIECTBA, O (U3NYECKON CYIIHOCTH SIBICHUIH TPUPOIBI
(MEXaHWYECKHX, TETUIOBBIX, DSJCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JIaHHOEC (H3UYECKOE
SIBIICHKE;, YMCHHUE PACIIO3HABATh MPOSIBIICHIE U3yYCHHBIX (DU3HYECKHX
SIBIICHUH B OKPY)KAIOLIEM MHPE, BBIACISS X CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO arapara U CHUMBOJIHMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " HCIIOJIb30BAHUC UX IJIs1 PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IC SABJICHHUA H

ITPOLECChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHHue OINCHIBAaTh HU3YUYCHHBIC CBOIMCTBA TE€I H (I)I/ISI/ILIGCKI/IG

SIBJICHHUS, UCTIOJIB3Ys1 (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAydyHOIO TIIO3HAHUS C YYETOM
coOmrofieHns MpaBuil O€30TAcCHOTO TpyJAa: HaONMoJeHUE (PU3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €T0 PE3yNIbTaThl, (POPMYITUPOBATH BHIBOIbI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUNH:
YMEHHME IUIAHUPOBAaTh HM3MEPEHMs, CaMOCTOSITEIbHO CcOOUpaTh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HWHCTPYKLUUH, BBIUYUCIATH
3HAUEHUE BEJIMYMHBI U AHAJIU3UPOBATH IOJyUYEHHBIE PE3YJbTaThl C
Y4€TOM 33/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEJCHUE  HECIOXKHBIX  OSKCIEPUMEHTAIbHBIX  MCCIEAOBAHMUIA;
CaMOCTOSITEIBHO  cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOJUTH  MCCIEAOBaHWE IO  WHCTPYKUUHU,  IPEICTABISATH
MOJIyYE€HHBIE 3aBHCHUMOCTH ()M3MUYECKHUX BEJIUYMH B BHJIE TaOIUIl U
rpaUKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BHIBOJIBI 110 PE3YJIbTaTaM

HCCIIEI0BaHUs

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOCHUS
ra3oB, JXHAKOCTEH M TBEPABIX Tell, TUTAHETapHAas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHME MPUMEHSTh UX AJs

00BbICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00BACHATh (PU3UUECKHE MPOILIECCHl U CBOMCTBA TEl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yeHHbIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (bPI?)PI‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTIOJB3YS 3aKOHBI W (OPMYJIBI, CBs3bIBalOIIMe (U3NYECCKUE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBUE 3ajayM,
BBISIBJIAT HEJIOCTAIONIUE JaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEelICHHs, UCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATHUCTUYHOCTH MOJIYYECHHOTO
3HaueHus (PU3MYeCKOl BETUYHMHBI; YMEHUE OMPENENATh pa3MEePHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb  IMMPUHIMUIIBI JEHUCTBUS TEXHHUUYECKHX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBINUICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB MO UX OMMUCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCO6XOI[I/IMLIG (pI/I3I/ILIeCKI/Ie




3aKOHOMEPHOCTH

10

YMeHHe WCHOoNb30BaTh 3HAHUS O (U3HYECKUX SBJICHUSAX B
MOBCETHEBHOM KHM3HH s oOecreueHHss O€30MacHOCTH NP
oOpamiernn ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS W  COONIONEHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOIIEH cpeae; IOHMMAaHUe
HEOOXOIMMOCTH TPUMEHEHHsSI JOCTHKCHHH (HU3UKH W TEXHOJIOTUH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCcKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(U3MYECKOTO COJEp)KAaHUA C HCIOJIb30BAaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHON WH(OpMAIMM Ha OCHOBE HMEIONIUXCS 3HAaHUU U
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, yYMEHHME  HCIOJIb30BAaTh  IpU
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAYYHO-MOMYJSIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOYHbIE MaTepUaibl, PECYpPChl CETU
WNnrtepuer; BnageHue 0a30BbBIMM  HaBBIKAMHM  NpeoOpa3oBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHUE
co3JaBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBukeHHe. MarepuanpHas Touka. Cuctema  OTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHHe. CpenHsis ckopocTh. PopMmyna A
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€la OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHU [Jsi MPOEKLUUU CKOPOCTH, MPOEKIHH
IepeMENIeHUs, MyTH, KOOPAMHATBI NPU PABHOMEPHOM NPSIMOJIMHEWHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHl TEJla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Se(f) =V, ¥ 1+ay * %
@opMynbl Uil MPOEKUHUU MEPEMELIECHUs, MPOEKUUN CKOPOCTH W IPOEKLIUU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKEHUU:
2
1.4 .sl_(r)=um_-a‘+al.-?.
U.\'('f) =Up, +a, L,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduky 3aBUCHMOCTH OT BPEMEHHM Il MPOEKIUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, IIPOEKIUU IepeMELIEHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Gopmyibl, ONUCHIBAIOIIME CBOOOJHOE MaJieHHEe Teja I
1.5 BEPTUKAIM (ABM)KEHUE Tejla BHU3 MM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIpU CBO6OI[HOM nmaacHuu TCj1a II0

BEPTUKAIN

CKopoCcTh pPAaBHOMEPHOIO JBMJKEHHUS Tejla M0 OKpyxkHOcTU. Hampasienue
CKOpOCTH.

@opmyisia g BBIYKCICHUS CKOPOCTH YE€pe3 PaJAUyC OKPYKHOCTH M TEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemMuTenbHOe ycKOpeHWe. HampamieHue I[eHTPOCTPEMHUTEILHOTO

1.6 yckopeHusi. @opmyna i BEIYUCICHUS YCKOPEHHUS:
2
a — U
" R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHNs:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyna Jjisl BBIYUCICHHS TIIIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =—F
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOIYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yOpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My -1,
F=¢g L1 2
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
dopmyna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H oBepxHocTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=mi

Nmnynec cuctemsl Ten. U3MeHneHue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=nyUy -+, U, =const

PeaxtuBHOE JABHXCHHEC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosct

MexaHuueckasi MOIITHOCTbD:

nv=4
I

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHU A

KUHETHYECKOM OHEPruun:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITMAIbHOM




OHCPIUM TCJIa, IOAHATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E p
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHepruu. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKON YPHEPTUH MPU HATTUIUH CHIIBI TPESHMUSL.
[IpocThie MeXaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuiter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXxaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiienue TBEpIOTO TeEA.
@dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
P= h
191 JaBnenue raza. AtmocdepHoe JaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=Pg+Pn,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @dopmyna s ONPENCICHHS BBITAJIKUBAIONIEH CHUJIBL,
JNENUCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

Fam =PV

Ycnopue niaBanus Tena. [lnaBanue CyAOB U BO3QYXOIIJIABAHUC




1.24

MexaHuueckue KoyieOaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJeOaHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremMaTtnueckuii ¥ NpPYKUHHBIM MasTHUKH. [IpeBpamieHue sHeprum npu

KOJIE0ATEIFHOM JIBIDKCHAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHue BOJIHEL. HpO]IOJ'II)HI)IC N TIONICPCUYHLIC BOJIHEBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHUS BOJIHBIL:

L=v-T

1.28

3Byk. I'poMKOCTh U BbICcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha T'paHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpenHeil MIOTHOCTH BEMIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI; KOG UIIHEHTa TPEHUS CKOJIBKEHUsS; PaOOThI CHUIIBI TPEHUS, CHJIIBI
YIIPYTrOCTH; CPeIHEl CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM MO HAKIOHHOW IUIOCKOCTH; YacTOThl H
nepuoja KojeOaHMM MAaTeMaTH4ecKOro MasTHHMKA; YacTOThl U MepHoja
KoJiebaHui MPYKMHHOTO MasATHHKA; MOMEHTAa CHUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CUJIBl YHOPYrOCTH IpU HOIBEME Ipy3a C MOMOIIBIO HEMOABH)XKHOTO
6510Ka; pabOThl CHIIBI YIPYTOCTH IPU MOIBEME Irpy3a ¢ MOMOIIBIO MOJBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00bEMa MOTPYKEHHOU
YacTH TeJa U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacCChI T€JIa; CUJIbI TPEHHS CKOJIBLKEHHS OT CHIIBI HOPMAJILHOTO JAaBIICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHKAIOIICH B MPYKUHE, OT CTCHCHH
nedopManuu MpyKUHBI, YCKOPEHHUsT OpycKa OT yIjia HaKJIOHA HampaBISIOUICH;
nepuoja (4acToTel) KoueOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH, TEpUoia
KoJe0aHU MPYKUHHOTO MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU TMPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MEpHOJia KOJICOAHHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPHl JABWXKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B KUBOW U HEKUBOM IIPUPOJIE, IEUCTBUE CUJIBI TPEHUSI B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJWBBI, JABWXCHUC IIJIAHCT ConHeuHoOH CHUCTCMBI,




PEaKTUBHOE JIBU)KCHHE JKUBBIX OPIaHU3MOB, PblYaru B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJCHUS Ha >KUBOW OpraHW3M, IJIaBaHWE PBIO, BOCIPHUATHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, CEeMCMUYECKHE BOJIHBI, IyHAMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKHU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAIIHMIIHWKH, PaKCTbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

L3l COOOILAoIINECs COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
WCTIOJIb30BAHUE YIIbTPA3BYyKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI  MOJIEKYJSIPHO-KMHETHYECKOH  TEOpUH  CTPOCHUS

2.1 BelecTBa. Mosenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUI BELIECTBA.
Kpucranmudeckne n amop(HbIe Tena

”5 JlBmwkeHue dvactui BemectBa. CBs3b CKOPOCTHM JBWKEHHUS YacTUI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1uddysus

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGora u Termiomnepenaua Kak cHoocoObl H3MEHEHHS

' BHYTPEHHEUN SHEPTUU

2.7 Bune! Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmnaxnenue Ten. KomauwdecTBo  TeruoTel.  YjaenbHas
TEIUIOEMKOCTbD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHsI PHEPTMHM B TEIJIOBBIX MpoIlleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0,+..=0
Hcnapenne u koHzaeHcauus. V3MeHeHue BHYTpeHHEW SHepruud B Ipoliecce
210 UCTapeHus W KoHJeHcanuu. KurneHwe >kuakocTH. VYJenpHass TeIuloTa

napoo6pazoBanus: L = Q/m
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BiaxxHOCTB BO311yXa

2.12

IInaBnenne wu kpucraumsauus. I3MeHeHue BHYTpEHHEH DOHEpPrud IIpU

IUIaBJICHUUW U KPpUCTAJUIU3allH. yI[eJIBHaSI TCIJI0TA IIJIaBJICHUA:

2.13

BuyTpeHnHss dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIUBA:

g=Q/m

2.14

[Mpunnumner padoTe! TeroBsix Asurateneit. KI1J[ termoBoro auraremns

2.15

Ipakxmuueckue pabomoi

W3mepenune ynenbHOM TEITOEMKOCTH METaJUIMYECKOro LMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (UKCHPOBAHHOU
MacCchl, B KOTOPYIO ONYIIEH HArpeTbld IWIMHIP; KOJMYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM MWIMHIAPOM, MOCIE OIMYCKaHWUS €ro B BOJY KOMHATHOMU
TeMIEpPaTypbl; OTHOCHUTEIBHOM BJIQKHOCTH BO3AyXa; YACIbHOW TEIUIOTHI
IIaBjieHus JbAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  NPH
Pa3IUYHBIX YCIOBUSIX; SIBJICHUS TEIJIOOOMEHA NpPU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; TpoIiecca HCIapeHus

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIJIAPHBIC
SABJIICHHA B IIPUPOAC, KPHUCTAJLJIBI B IIPUPOAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KarmuJjisipbl, IPpUMEPHI UCIIOJIb30BaHHUA KPHUCTAJIIIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYPBI, TEPMOC, CUCTEMaA OTOILICHUA
JAOMOB, T'HI'POMECTPLI, IMCUXPOMECTp, I1apoBasd Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. HBa BH A JJICKTPHUUYCCKUX 3apsa10B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOe II0JIC. HaprI)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIHUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsa0B. HCﬁCTBHe QJICKTPUYCCKOTO TIIOJId Ha

QJICKTPUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosinubIi nekTpuyecKkuid ToK. JleicTBus anekTpuyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICTTBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 2
CMenranHble COSAMHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=IR-t
312 OnbiT Opcrena. MarHutHOe TOJI€ MPSAMOTO MPOBOJHHMKA C TOKOM. JIMHMM
MAarHUTHOW MHIYKIIHH
31 MarautHoe m[oJ€ MOCTOSHHOTO MAarHnra. B3anMOIeiCTBHE MOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fIBineHue snekrpoMarHuTHON MHAYKUUH. [Tpasuiio Jlenna
Ipaxmuueckue pabomoi
N3mepeHne  ANEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOPAa;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHMOCTH  CHJIBI TOK4, BO3HHUKAIOUICTO B TIPOBOJHHKE
(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHUA HAa KOHILIAX IMPOBOJAHHKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IPOBOJHUKA, IIJIOMIAANW €TO IMOIICPECYHOI'0 CCUCHUA U




YIEJIBHOTO COIPOTUBJICHUSI.
[IpoBepka npaBuiia sl ANEKTPUUYECKOTO HAIPSHKEHUS IPU MOCIEI0BATEIIBHOM
COEIMHEHUU NPOBOJAHMKOB; MpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE TOJIE€ 3eMJIU, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS S)KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUC
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMeTp, BOJIBTMETP, peocTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  OJICKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTebHbIE AIEKTPONIPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENN, DJIEKTPOMArHHUT, OJJIEKTPOJBUTATENh TIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxa nydeil B nuH3e. POKYCHOE PAcCTOSIHUE JUH3BL. OnTUYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipaxmuueckue pabomoi
#iH##Par#Ht#l13Mepenne ONTUYECKOH CHIIBI coOuparomield JIMH3BI, (OKYCHOTO
paccTosiHus cobuparolieil JTMH3bI (10 CBOMCTBY paBEHCTBA pa3MepoB IpeaMeTa
U U300pakeHUsl, KOT/ia MpeMEeT PaclojokeH B ABOMHOM (oKyce), MmoKa3aTes
3.26 MPEIIOMJICHUS CTEKIIA.
###Par### ccnenoBanue cBOICTBa M300pa)KEHUS, MOJYYEHHOTO C TOMOIIbIO
coOuparomei JTHH3bI; W3MEHEHHUs (OKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe. 3atMeHus ConHua u JlyHbl, 1BeTa Ted,
. ONTHYECKHUE SIBIEHUs B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpouicmea: O4YKH, TEPHUCKOM, QoToanmapaT, ONTHYECKHE
. CBETOBO/IBI
4 KBAHTOBEGIE SAABJIEHUA




PagnoaktuBHOCTE. Anbda-, Oera-, raMma-uznydeHusi. Peakiuu anbda-u Oera-

4.1
pacnazga

4.2 OmnsiThl Peszepdopna no paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Tepuon nmonmypacnaaa aTOMHBIX SIAEP

4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsA0BOIO U MacCOBOTO YK CEN
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH paIMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE MW3JIyd€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJiMOaKTUBHBIX M3JTy4YEHHUI Ha OpraHu3M 4eJIoBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, WHAUBUIYaJbHBIA T03UMETp, Kamepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dmsuka. 7 kimacc: yueOHUK a5 o0meoOpa3oBaTesbHbIX yapexxaenuit/ A. B. [1€peimkun. - 2-¢
u3nanue, crepeorumnHoe.- M. [Ipoda, 2013. - 221.

®dwusuka. 8 kiacc: yaeonux/ A. B. [1épreimkun.- 5-¢ m3ganue, crepeorurivoe.- M. Jlpoda, 2017.
- 238.

®wusuka. 9 kiacc: yueonuk / A. B. [1éppiikun., E. M. I'yrHuk - 7-e u3nanue,

nepepadboranHoe.- M. [Ipoda, 2019. - 352.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e (COopHnuk 3amad no ¢usuke: 7-9 kmacc: k yueonukam A. B. [1épermkuna u ap. «dusnka.
7 xnaccy, «dusuka. 8 kimacey, «dusnka. 9 kmacey/ A. B. [1épeiukun; I'.A. Jlonnosa. — 8-
€ u3JaHue, nepepaboTaHHOe M JomnoJiHeHHOoe. — M.: U3nmarenscTBOo «Ox3amen», 2013.-
269. (cepus «Y4eOHO-METOUUECKHI KOMIUICKT))

e Jlunmaktuueckue martepuanbl. 7-9 kmacc; kK yueOHuky A.B. Il€peimkuna «®Pusmka. 8
kiace»/ A. E. Mapon, E. A. Mapon.- M. Jlpoda, 2013.

e Meroauueckoe nocobue. 7-9 kiacc; k yaueoOnuky A.B. [1éprimkuna «Pusnka. 8 kimacey/
A. H. B. ®unonouu.- M. JIpoda, 2013.

e Tectol. 7-9 xnacc; k yueonunky A.B. II€peimkuna «®usuka. 8§ xknacey/ H. K. Xannanos,
T.A. Xannanos.- M. [poda, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/
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