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IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOIO 00IEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHHWM K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOM MHpOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (enepaibHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanust yueoHoro npeamMera «Ousukay.

Conmepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTA OOYYarOUIUXCsl W OpPraHu3alfio U3YYCHUS
bu3MKKM Ha JESITEeNbHOCTHOM oOcHOBe. B mporpamme mo (u3uke yuduTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYCHHs, a TAKKe
MEXIIPEJAMETHbBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma o pusuke ycraHaBIUBaeT pacupeeieHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT NpuMEPHYIO MOCIeA0BaTEIbHOCTh
U3Y4YEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJAEpKAHUS H
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYaromxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl O y4EOHOMY IIPEIMETY .

®u3zrKa ABIAECTCA CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHbBIX Y4EOHBIX
PEeIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBICHUN, W3yYaeMbIX XHMHEH, OHoJiorued, actpoHoMuerd u (GU3HIECKOU
reorpagued, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHYy MHpa,
MIPEOCTaBIsAECT HaumboJjiee sCHble O00pa3lbl MNPUMEHEHHs HAyYHOIO METOoJa
MIO3HAHUs, TO €CTh CII0C00A MMOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 THaBHBIX 3a/lad (PU3NYECKOTO O0pa3oBaHUsI B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukum Ha 0a30BOM YpOBHE TMPEINOJIaracT OBJAJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTepU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSICHSTDH SIBIICHUS,;

e OLICHUBAaTh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

e UMHTEPNPETUPOBATH  JaHHBIE W  HUCIOJb30BaTh  HAy4YHBIE
J0Ka3aTeIbCTBA JJIsl TOJYyYEHHUS BBIBOJIOB.

enn wusyueHus ¢GU3MKK Ha YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro npenMera «®Dusuka» B
oOpa3oBatenpHBIX oOpraHusanusx Poccuiickoit @Dexpepaiuu, peamu3yIOIINX
OCHOBHBIE  001Ie00pa3oBaTeNbHbIe MPOrPAMMBbI, YTBEPKIAEHHONW pELICHUEM



Kosnerun MunucrtepcTBa npocsenieHusi Poccuiickoit denepanuu (MpoToKoJI OT 3
nekabps 2019 r. Ne [IK4BH).
Heau uzyyenus: puU3uKM:

MpUOOpETEeHNE WHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YUYCHHUIO TNPUPOIBI, PAa3BUTHE WX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MIPEACTABICHUM O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
MCCJICI0OBATEIILCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUYeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMUpOBaHHUE TMPEJCTABICHUN O POIU (DU3UKHU ISl PAa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBIEHUM O  BO3MOXHBIX  cdepax  Oyayuien
poeCCHOHAIBHON JICSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, TOJATOTOBKA K
nanbHenIeMy 00y4YeHHUIO B 3TOM HaIlpaBJICHHUH.

JlocTwkeHrne 3THUX IeJeH mporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEIYIONIUX 3a1a4:

NpUOOpETeHUE 3HAHUM O JIUCKPETHOM CTPOEHHUM BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, D3JEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

MPpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (PU3UYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MMOJTYYEHHBIX 3HAHUN;

OCBOEHHME METOJOB pEIICHUS NPOCTEUIINX pPAcUYETHBIX 3a4ad C
HCIOJIb30BAaHUEM (buznIecKux MOJIEIIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIOMATh MPUPOIHBIC SBICHUS U BBHITIONHSATH OTIBITHI,
nabopaTopHble pabOThl M  AKCHEPUMEHTAIbHBIE HWCCICIOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ UHpoOpMaluend (PU3NUECKOro CoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIN3 U
KPUTUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbLHON eSITEIbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, M COBPEMEHHBIMM TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (HPU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeN0), B §
Kiacce — 68 gacoB (2 yaca B Heneno), B 9 kimacce — 102 vaca (3 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpaMMe no (U3MKe MepedyeHb JabopaTopHBIX padoT U
OINBITOB HOCUT PEKOMEHIATENbHBIA XapaKTEP, YUUTEIb JENAET BHIOOP MTPOBEICHHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HHAMBUAYAJbHBIX OCOOEHHOCTEMH
o0yJarommxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHHUN, MPeIIaraéMbiXx B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 (hU3HKE.



COAEPXAHUE OBYUYEHUA 7
KJIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAOLIEro MUpA.

®usuka — Hayka O npupoxe. SBieHus npupoasl. PU3NUECKUE SIBICHHUS:
MEXaHUYECKUE, TECIUIOBBIC, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Duznyeckue
npuOopsl. [lorpemHocTs u3Mepenuit. MexayHapoaHasi cucTemMa eIuHHuIl.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH HU3Y4alOT MPUPO.Y.
EcrecTBeHHOHAy4HBII METOJ IO3HAHUA: HAOJIIOAEHUE, MOCTAHOBKA HAYyYHOTO
BONPOCA, BBIJIBI)KEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OObSICHEHHUE
HaOro1aemoro sisjieHus. Onucanue PU3NYEeCKUX SBJICHHUM C TTIOMOIIBbIO MOJIENEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIC, DSJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIE

SIBJIICHHUS.
2. dusnveckue mpuOOPHI U IPOLIETypa MPSAMBIX U3MEPEHUN aHATIOTOBBIM U
U (QPOBHIM MPUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmnpeneneHue eHbI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.
N3mepenue paccTossHuM.

N3mepenne 00bEMa KUIKOCTA U TBEPIOTO TeENa.
Onpenenenue pa3MepoB MaJbIX TeIl.
N3mepenue Ttemrieparypbl NMPU NOMOIIM JKHAKOCTHOTO TEPMOMETpA H

A

JaTYMKa TeMIEpaTyphl.

6. IIpoBeneHue HccienoBaHUS MO MPOBEPKE TUIIOTE3bI: JANBHOCTh IMOJETA
apuKa, MyImeHHOT0 FOPU30HTAIBHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
IycCKa.

Pa3znes 2. [lepBoHayajibHble CBEeJeHUSI 0 CTPOCHUM BelllecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrkenre 4actul] BemiectBa. CBsI3b CKOPOCTH JIBMDKEHUSI 4YacTHUIl C
TeMriepaTypoii. bpoyHoBckoe aBmxkenue, nuddysus. BzaumoneiicTBue uacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucramnuyeckux) Teil. B3auMOCBsI3b MEX]y CBOWCTBAMU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJIEKYJIPHBIM cTpoeHueM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JIBHXKCHHUSI.



2. HaGmonenue nuddysun.
3. HaOmionenuwe  siBICHUM,  OOBACHSIOMIMXCA  MPUTSDKEHHEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.
Jlabopamopnuie padomut u onvimol.

1. OueHka jauameTpa aToMa METOJIOM PSAOB (C  HCIOJIb30BAHHEM

doTtorpadwmii).

2. OnbIThl O HAOIOICHUIO TEILIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSHKEHUSL.

Pasnen 3. /IBu:keHne U B3aMMOIeHCTBHE TeJl.

MexaHnuueckoe JBH)KeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHune wHepuuH. 3aKOH MHEpUUH. B3anmonelcTBue Tel Kak MpUYMHA
M3MEHEHMSI CKOPOCTH JBWKEHUsS Tell. Macca Kak Mepa HWHEPTHOCTH Teja.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €IUHHUIIC
o0BnEMa BelecTna.

Cuita Kak XapakTepucTuKa B3aumozaeiucTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mepeHue cuwibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUS U CUJia
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crioxxenune
CWJI, HAMPABJIEHHBIX O OJHOW IpsiMoi. PaBHoneiicTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJbKEHHS U TPEHUE TOKOs. TpeHue B MpUpOAE U TEXHUKE.

Jemoncmpayuu.
1. HabnroneHue MexaHU4eCKOro IBUKEHUS TeTa.
N3mepenne cKkopoCTH NMPSAMOJIUHENHOTO ABUKEHUSI.
HabGnronenue siBjeHUS! HHEPIINH.
HaOmronenrie n3aMeHeHrs CKOPOCTH MPU B3aUMOJICUCTBUU TE.
CpaBHEHME MACC IO B3aUMOJICMCTBUIO TEIL.
6. CroxkeHue Cuj, HalpaBJIEHHBIX MO OJHON MPSIMOIA.
Jlabopamopnuie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMKEHUS (IIapuKa B )KUIKOCTH,
MOJIEH JIEKTPUUECKOT0 AaBTOMOOWIISI M TaK Jiajee).
2. OmnpezneneHue cpelHEl CKOPOCTU CKOJbXKEHHsI OpyCKa WM IIapUKa IO
HAKJIOHHOM TIJIOCKOCTH.
OmnpejeneHue MIOTHOCTH TBEPAOTO Tea.

A

4. OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopmaiuun)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIbKEHUS OT
BEca TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTE.
Paznen 4. /laBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl YMEHBIIICHUS U YBEIMYCHUS JaBicHUA. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJICHHs Taza OT 00bEéMa, Temmeparypel. Ilepenmaya naBiieHHs
TBEPABIMU TEJAMHU, XUAKOCTIMU W raszamu. 3akoH [lackansg. [IHeBMaTmueckue
MaIluHbBl. 3aBUCUMOCTh JaBJICHUS KUIKOCTH OT TiyOWHBL. [mapocrarmueckwii
napagokc. Coolraromuecs cocyibl. [ napaBinueckue MeXaHu3MBbl.

Atmocdepa 3emnu u armocdepHoe aamieHue. [IpuyuuHBI CyIeCTBOBaHUS
BO3aAymHON oOonouku 3emiu. OnweiT Toppuuemnu. M3mepenue atMmocdepHOro
JaBiIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIICHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 M13MepeHns aTMOChHEepHOTO TaBJICHHUS.

JlelicTBHE )XKUAKOCTU M Ta3a Ha MOrPYKEHHOE B HUX TEJIO. BeITaKkMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoruiaBaHue.

Hemoncmpayuu.

1. 3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepemada naBiieHUS KUAKOCTHIO U Ta30M.

3. Coobmraroniiecs: Cocyabl.

4. I'mppaBinryecKkuil nmpecc.

5. IlposiBnenue aercTBUs aTMOC(EPHOTO JTaBJICHHUS.

6. 3aBUCUMOCTbH BBITAJIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TENa U IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

~

8. YCl0BHE IUIABaHUSA TeJl: IUIABAHUE WU ITOIPYKEHUE TEII B 3aBUCUMOCTHU
OT COOTHOIIIEHUSI TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamopnuvie padbomul u onvimol.

1. MccrnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa NOTrpyKEHHOM B
KUJIKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAJKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJjo,
IIOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEIO0 B KUIKOCTH, OT O0O0BbEMa IMOTrpYyKEHHOW B
YKUJIKOCTh YaCTH TEJAa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIpEAEIICHUE €€ IPY30N0ABbEMHOCTH.

Paspgen S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanundeckasi pabota. MOITHOCTb.

[IpocThie MexaHWU3MBL: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [IpuMeHeHue TMpaBuja paBHOBECHsS pblyara K OJIOKY.



«3onotoe mnpaBuno» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTnueckass W NOTEHUHMANIbHAs HSHEPTHS.
IIpeBpalnieHre ogHOTO BHUIa MEXAHUYECKOM SHEPTUM B APYTrOM. 3aKOH COXPAHEHUS
SHEPTYUH B MEXAHUKE.

Jlemoncmpayuu.

1. ITpumepsl OpOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHHUS MIPU PABHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. HccnenoBanue yCioBUN paBHOBECHS pblyara.
3. W3mepenue KII/] HakTOHHOM IUTOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPIUH.
8 KUIACC

Pa3nen 6. TenJioBblie AiBJICHUS.

OCHOBHBIE TIOJOXEHUS MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca u pa3Mmepbl aTOMOB M MOJEKyJd. OmbIThl, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPHUHU.

Mopenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUNW MOJEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaunBaHKe U KallWUISIpHBIE sIBIICHUS. TerioBoe paclliupeHue U C:KaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. BuyTpenHsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH HSHEpruu:
Teronepeaaya u COBEpILICHUE padoTHL. Buner TEIIoNEepeaavu:
TEIIONPOBOJAHOCTD, KOHBEKIIHS, U3IIyUYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YaenpHas Ttemuiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTrMochepHOro
JABJICHUSI.

BrnaxnocTh BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPAHMUSL.

[Mpuniuner padotel TemnoBbix aurareneit KIIJ TemmoBoro auraresns.
TerutoBble IBUTaTENN U 3aIIUTa OKPYKAOUIEH CPEJIbI.

3aKOH COXpPAHEHHUS U MPEBPAIIEHUS YHEPTUU B TEIJIOBBIX MTPOIIECCAX.

Jlemoncmpayuu.

1. HaGmronenrue 6poyHOBCKOTO JBUKCHHUS.
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9.

10.
11.
12.
13.

Hab6monenune nuddysum.

HabGmoieHre SsBeHU CMaYMBaHKS M KaIMILIIPHBIX SBICHUN.
HaG:ro1eHre TermioBoro pacimpeHus Tell.

N3meHeHne NaBlieHHs ra3a Mpu M3MEHEHHH 00bEMa UM HArpeBaHUU WM
OXJIAXKJICHUH.

[IpaBuna u3MepeHus: TeMIepaTypsbl.

Bubl Terionepenaymn.

OxJtaxxieHue Npu COBEPIICHUH paOdOThI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIaMHU.
CpaBHeHHE TETUIOEMKOCTEN pa3IMYHbIX BEIICCTB.
HaOmronenne KumneHus..

Habmroierre mocTostHCTBa TeMIIepaTyphl IIPH TUTABJICHHH.
Moenu TeIUIOBBIX ABUTaTEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BHIPALIMBAHUIO KPUCTAIUIOB OBAPEHHOM COJIM WJIM caxapa.
OnwIThl MO HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue AaBiaeHUs BO3yXa B OaJTOHE IITIPUIIA.

OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTh AABJICHUSA BO3JlyXa OT €ro
00BbEMa U HArPEBAHMS WIIU OXJIAXKICHUSI.

[IpoBepka rumnore3sl JUHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHHs BHYTPEHHEW OSHEpPruM Tejla B pe3yJibTare
Teronepeaayu U paboThl BHEITHUX CHUJI.

HccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJOJHOW H
ropsiueu BOIBI.

OnpeneneHre  KOMWYECTBAa  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METATUIECKUM ITUITUHAPOM.

Ornpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mmpouecca uCrapeHus.

OnpeneneHne OTHOCUTENBLHOM BIAXKHOCTH BO3yXa.

OnpeneneHue yaeabHOM TEMIOTHI TUIAaBJICHUS JIbJA.

Pasznen 7. diekTpryecKkue 1 MATHUTHbIE SIBJICHHS.

OnekTpuzauusi Tel. J[Ba poaa 3ieKTpUyYecKuX 3apsiioB. B3aumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KyioHa (3aBUCUMOCTh CHIIBI  B3aMMOJICHCTBHUS
3apsKEHHBIX TEJ1 OT BETMYUHBI 3apsJI0B U PACCTOSIHUS MEXK]Ty TeJIaMu).

Onektpuueckoe mnojne. Hanpspk€HHOCTE anekTpudeckoro mnoss. IIpuHuun
CYHEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBINA AIEKTPUUYECKUN 3apsi.
Ctpoenue aroma. IIpoBONHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
NCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX M ras3ax.

Onektpuueckag uenb. Cuiia  ToKa.  DJEKTPUUYECKOE  HAINPSHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIBHOE CONMPOTUBJIECHUE BelleCcTBA. 3aKoH Oma
s yyactka nend. [locnegoBarenbHOE W mapauieibHOE — COCIMHEHHUE
MPOBO/IHUKOB.

PaGora ® MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jhxoyns—JIleHna.
DIIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIIEKTpUIECKO 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble  MarHuThl.  B3auMoaeHCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoOeE moJie 3eMJIM U €r0 3Ha4Y€HUE JIJIsl KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe 1oJ€  3JIEKTpUYECKoro Toka. IIpuMeHneHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MAarHUTHOIO OISl HA NPOBOJAHUK C TOKOM.
DIIeKTPOJABUTATENIb MOCTOSHHOTO TOKa. lCMojib30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBieHrE 3IEKTPOMArHUTHON MHAYKIUU. [IpaBuino Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 ITOJTyYEHUS JIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTHUH.

Jlemoncmpayuu.

DreKTpu3anus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJleKTpOoCcTaTUUEeCKasi MHIYKITHSI.

3aKOH COXpAaHEHUSI MIEKTPUUECKUX 3aPSI0B.

[IpOBOTHUKH U AUAIEKTPUKHU.

MoaenvpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.

M CTOYHHUKH TOCTOSIHHOTO TOKA.

O

9. JleMCTBUSA JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUECKUN TOK B KHJIKOCTH.

11. ["'a30BbIi1 pa3psa.

12. I3MepeHue cuibl TOKa aMIIepMETPOM.

13. I3MepeHune 3J1eKTPUYECKOTO HANPSIAKEHUS BOJIbTMETPOM.

14. PeocTaT 1 Mara3uH CONPOTUBIICHUM.

15. B3anmoaencTBrue NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/CJICHUS MTOJKOCOB MArHUTA.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 10J1€e ToKa. JJIEKTPOMArHmT.

JleficTBMe MarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIIb MOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAINpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HHUKHOBCHMS.

DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophuie padbomul u onvimol.

1.

AN NS

10.
11.

12.

13.

14.

15.

16.

OnpiTel O HAOMIOMEHUIO DJEKTPHU3AIMU  Tel WHAYKIUEH U 1pu
CONPUKOCHOBEHHH.

HccnegoBanue OEUCTBUS DJIEKTPUYECKOTO IO HA TMPOBOJHUKU H
JTUDJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IIEKTPUUECKOHN I[EMH TOCTOSTHHOTO TOKA.
W3mepeHue u peryJimpoBaHue CUIIbI TOKA.

N3mepenue u peryJupoBaHue HapsHDKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, MAYIIETO 4Y€pe3 pEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPHUPYIOIINE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEUYHOIO
CEYEHUs U MaTepHana.

[IpoBepka mpaBwiia CJIOXKEHHUS HANPSHKEHUM TPU TMOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia s CHJIBI TOKA MpPU MAPaJUIEIbHOM COEOUHEHHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI SIEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHrne MOUIHOCTH — AJIEKTPUYECKOTO TOKa, BBIAEISAEMOW Ha
pE3UCTOpE.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO YEPE3 JaMIIOUKY, OT
HaNpsHKECHUS Ha HE.

Onpenenenune KIIJ[ HarpeBarens.

HccnenoBanrie MarHuTHOTO B3aUMOJIEUCTBUSA MOCTOSHHBIX MarHUTOB.
N3yuyeHne MarHUTHOrO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB MPU  HX
00BbEIMHEHUU U Pa3JIeJICHUU.

UccnenoBanne AeCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KAaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HallpaBJICHHS TOKa B
KaTyIIIKE.

18. I3ydueHune nercTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue u u3ydeHue paboThl JJIEKTPOBUTATENSL.

20. U3mepenue KII/] anekTpoaBUraTebHOM yCTaHOBKH.

21. OnpITBL TIO HCCIIEIOBAHUIO SIBJICHUSI AJEKTPOMAarHUTHOM WHIYKIWHU:
UCCJICIOBAaHWE W3MEHEHUW 3HAYEHUs] W HANpPABICHUS HMHAYKIMOHHOTO

TOKaA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHHS.

Mexannueckoe naBmKeHME. MarepuanpHass Touka. (Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXaHHYECKOrO JBWKEHUSA. PaBHOMEpHOE HPAMOJIMHENHOE
nBrkeHue. HepaBHoMepHOE MpsAMONIMHEHOE IBHKeHHE. CpelHsss U MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe npsiMojiMHENHHOe JBUKeHue. (CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE nBHXKeHUE MO OKpyx)HocTu. Ilepuoa u yactora oOpaiieHHUS.
JluHerHas v yriioBasi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE.

IlepBsIii 3ak0H HproToHa. Bropoi 3akon Hetotona. Tpernii 3axkon HeroTona.
[TpuHIUII CynepnIO3UIIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpEHUS! CKOJIbXKEHUS, Chila
TPEHUs MIOKOs, APYTUe BUJIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TSATOTEHHs. YCKOpEHHE CBOOOJHOIO
nageHus. JIBmwxenne mianer BOKpyr Connuna. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOYKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne umiynesca. MMimynse cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE NBUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CcWil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padotel. [loTeHnnanbHas YHEPTrUs TeNa, MOJHATOrO Hajl
MTOBEPXHOCTHIO 3eMJId. [loTeHIManbHas SHEprus cxKaTtou npyxuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPTrUH. 3aKOH COXPAaHEHHUS MEXaHUYECKON
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroieHre MeXaHU4eCKOTO ABUKEHUS TEJIa OTHOCUTENIBHO PA3HBIX TE

oTcuéra.
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8.
9.

10.

11

CpaBHeHUE MyTe€l M TPAEKTOPUN [BHKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mMepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HakoOB PaBHOYCKOPEHHOIO IBUKCHHSL.

HabnrofaeHue IBM>KEHMS TeJla IO OKPY>KHOCTH.

HabGmronenne MexaHMueCcKuX SIBIICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM  JBHWKCHUU
OTHOCUTENBHO KaOMHETa PU3MKH.

3aBHCHUMOCTh YCKOPEHHMS TeJla OT MACChI Tela U JAEHUCTBYIOIIEH HAa HETrO
CHUJIBL.

HabGmronenune paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEJ.

M3meHeHue Beca Tena pu yCKOPEHHOM JBHYKEHHUH.

[lepenaya uMmIryabca Mpy B3auMOJEHCTBUU TEIL

. [IpeoOpa3zoBaHus 3HEPrUM NPU B3aUMOIECUCTBUM TEI.
12.
13.
14.
15.
16.

CoxpaHeHre UMIyJibca IpU HEYNPYTrOM B3aHMMOJIEHCTBHH.

CoxpaHeHre UMITyJIbca ITPU aOCOTIOTHO YIPYTOM B3aUMOJICHCTBHH.
Hab6nronenue peakTHBHOTO JBUKECHHUSL.

CoxpaHeHHe MEXaHUYECKON IHEPTUU MTPU CBOOOAHOM MaJCHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU ABMKEHHUH TeEJIA MO AEHCTBUEM
MPY>KUHBI.

Jlabopamophuie padbomul u onvimol.

1.

KoHcTpynpoBaHue Tpakra Juisi pa3srOHa W JAIBHEHIIETO PaBHOMEPHOTO
JBUKEHUS IapUKA VI TEJIEKKU.

OmnpeneneHue CpelHEN CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBHXKEHUS
HIapyuKa M0 HaKJIOHHOM MIOCKOCTH.

OnpeneneHue yCKOpPEHMs Tejla NPU PABHOYCKOPEHHOM JBH)KEHHUU I10
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MNP PaBHOYCKOPEHHOM JBHXXEHMH 0O€3
HAa4YaJbHOM CKOPOCTHM IyTH OTHOCSTCSA KakK psAI HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIbI
HOPMAJIBHOT'O JaBJICHUS.

Omnpenenenue korhPuIeHTa TPEHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS NPU PAaBHOMEPHOM JIBH)KEHHMH Teja
10 TOPU30HTAIIEHON TIOBEPXHOCTH.



10. Onpenenenre pabOThl CHIIBI yOPYrOCTH TpU TMOABEME Tpy3a C
UCI0JIb30BaHUEM HEMOJIBHIKHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3aKk0Ha COXpaHEHUs SHEPIHH.

Pasznen 9. Mexanuveckue Koje0aHus U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJI€OaHUI: TTepro,
4acToTa, aMIUIMTYy1a. MateMaTH4eCKuil U NPy KUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus. — BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOWCTBA MEXaHMYECKUMX BOJH. [IpomonbHble W
MONEPEYHbIE  BOJHBL. J[MMHA BOJMHBI W CKOPOCTh €€ PaCHpPOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka U BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmrogenue xoneOaHUM TEJ MOJ AECHCTBHEM CHIIBI TSXKECTH W CHIIBI
YIPYTOCTH.

2. HabGmronenue xosiebaHuil Tpy3a Ha HUTH U Ha TIPY)KUHE.

3. HaGmronenue BEIHYKIEHHBIX KOJICOaHUI 1 pe30HaHCA.

4. PacnpocTpaHeHre NPOAOJIbHBIX U MONEPEUYHBIX BOJH (HAa MOJIEIN).

5. HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHN pE30HAHC.

Jlabopamopnuie pabomul u onvimet.
1. OmpeneneHue 4YacTOThl W TEepUojAa KOJIEOAHUW MaTEeMaTUYeCKOro
MasTHHKA.
2. OmnpeneneHue 4acTOThl U NEpUO/ia KoJeOaHU NPy KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJIEOAHUH MOIBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnegoBaHue 3aBUCUMOCTH NIEPHO/Ia KOJIEOAHHUM MIPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka He3aBUCUMOCTH Tepuoja KoJeOaHWil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  mepuoja  KoseOaHuit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHHUS.
Pazgen 10. DineKTpoMarHuTHOE 1M0OJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE  TOJIe.  OJJNEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
AJIEKTpOMarHuTHoIX BOJH. Illkana »nexkTpoMarHuUTHBIX BOJH. Mcmonw3oBaHue
AJIEKTPOMArHUTHBIX BOJIH /i1 COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BollHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamophuie pabomul u onvimol.
1. V3ydeHune CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWJIBHOTO
tenedoHa.
Pa3pnen 11. CBeToBLI€e SIBJICHHUS.

JlyueBas MOJIC/b CBETa. Hctounukn CBETa. [IpsimonHEiHOE
pacrpocTtpanenue ceera. 3atMmenus: Connna u Jlynsl. Otpaxenune csera. [limockoe
3epKajio. 3aKOH OTPAXEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OTpak€HHE cBeTa. [VICronb30BaHME TIOJTHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xonm mnyuerr B JumH3e. OmnTuyeckas cucrema QoToammapara,
MUKpOCKONa M TeJjeckoma. ['J1a3 Kak onTuyeckas cucTeMa. biau3opykocTe u
TATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHerHOe pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonmy4yenune n300paxxeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTuuecknii CBETOBOI.

Xox ydeid B coOuparonieil JInH3e.

XoJ1 Ty4er B paCCEUBAOLIEH JIMH3E.

[Tony4yenune n300paxeHui ¢ TOMOIIBIO JINH3.

9. Ilpunuun geiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mopenb riasa.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. TTomyuenune 6eoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHre 3aBUCHMOCTH yTIJIa OTPAKEHUS CBETOBOIO Jyda OT yIJia
najicHusl.

© Nk v DD =

2. HM3ydeHue xapakTEpPUCTHK M300paKEHUS MPEIMETA B IIIOCKOM 3€pKalie.
3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMJIEHUS CBETOBOI'O JIyda OT yIJla
MaJICHUS HA TPAHULE «BO3IYX—CTEKIIO».



4. TlomyueHue N300paKeHUM C MTOMOIIBIO COOUPAIOIIEH JTHH3BI.

5. Ompenenenne POKYCHOTO PACCTOSIHUS M ONITUYECKON CHITBI cOOMparomen
JIUH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHI IO BOCHPUSITHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
IIBETOBbIC (DUITHTPHI.

Pa3znen 12. KBanToBble IBJICHUA.

OmnbiTel Pesepdopaa u mmanerapHas mojenb aroma. Moaens atoma bopa.
Hcenyckanue u nornoueHne cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens aromHoro sxpa. Msoromsl.  PannoaktuBHBIE
npeBpaienus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsi0BOr0 M MAacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHEPruM. Peakiuu cuHTe3a U
nenenus saep. Uctounuku sneprum ConHua U 3BE3/I.

Snepnas sHepreTuka. JeMCTBUS paguOAaKTUBHBIX H3JIYYCHUHW HA J>KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrexTpsl U3TyYEeHHS U MOTJIOMICHHUS.

2. CHexTpsl pa3IMYHbBIX T'a30B.

3. CrhekTp BOIOpOJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYUYEHHI.

6. Peructpaius uznydeHust IPUPOTHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamophuie padbomul u onvimot.

1. HaGmroieHue CIIONIHBIX U TUHEHYATHIX CIICKTPOB U3TYUYCHHSI.

2. HccnenoBaHne TPEKOB: U3MEPEHHUE DHEPTMM YACTHULBI IO TOPMO3HOMY

myTH (110 ¢poTorpadusim).

3. M3mepenue pagnoakTUBHOTO (PoHA.

IHoBTOpHUTEIBbHO-0000 IO MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOUN MOAYJIH MIPEAHA3HAYEH JJI1 CUCTeMAaTU3alluu
u  0000IIeHUsT MPEIMETHOTO  COACpXKaHUS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YYCHUH BCETO Kypca (U3HKH, a TAKXKE IS MTOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s oO0ydaromuxcs,
BBIOpABIIIMX 3TOT yUEOHBIN MpeaMer.

[Ipy M3ydeHHM JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESTEIHHOCTH, Ha OCHOBE KOTOPHIX 00ECIIEUYNBACTCS JTOCTHIKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HMCCIICTOBAHUS



SABJICHUM TPUPOABl M TEXHHKH, OBJAJCHHE YMEHUSMU OOBICHATH (PU3MUECKHE
ABJICHUS, NPUMEHSS TMOJy4YEHHbIE 3HAHHWS, pelmaTrh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCTIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIN XapaKTep JAHHOTO pas3jeiia pPeaaus3yeTcs
32 CY4€T TOro, 4YTro OOydYarliuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
IpeaiaraceTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pAcMoO3HaBaTh M HAYYHO OOBSICHATH
(dbuznyeckue SABJICHUS B OKPY>Karolel MPUPO/Ie U MOBCEAHEBHON KU3HU;

MCIIOJIb30BaTh HAYyUYHbIE METO/bl UCCIEAOBaHUS (DU3NUYECKUX SBJICHUH, B TOM
YUCIIe IS IPOBEPKH TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JIOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAITPUMEDP, TPAKTUYECKOTO MCIIOIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPAILICHHS U COXPAHECHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O

OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JIOCTHXKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pPE3yJIbTATOB.

B pesynbrare nzyuenus puU3MKM HA ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus

y oOyuaronierocst 6yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

- IPOSIBJICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN
(bu3nUecKol HayKu;

- LICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’)KaaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
(du3uKuy;

- OCO3HAaHHWE BAXKHOCTU MOPAIBHO-3THYECKUX MPUHLUIIOB B JEATEIbHOCTH
YUYEHOTI0;

3) 3¢TeTHYeCKOro BOCIIMTAHMS:

- BOCIIPHUSITHE 3CTETUYECKMX KauecTB (PU3MUECKON HayKu: €€ rapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PAa3BUTHS TEXHOJOTMM, BaXXHEUILIEH COCTABIIIOLIECH
KYJIBTYDBI;

- pa3BUTHE HAy4HOH JI0O03HATEIILHOCTH, HMHTEpPEca K HCCIIEIOBATEIbCKOM
JEeSITeNIbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl  310PpOBbSI M  3MOIMOHAJBHOIO
0/1aronosy4yus:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro o0pa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHMpE, BaXKHOCTU IpaBUi O€30IaCHOIO IIOBEJIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHHUEM B
JOMAIIIHUX YCJIOBUSAX;

- copMHpPOBAaHHOCTh HaBbIKa peQUIEKCHH, TNPU3HAHUE CBOETr0 IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHUSA:

- AaKTUBHOE YYacTHME€ B PEIICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMBH,
oOpa3oBaTeNbHOM OpraHu3aluu, Topoja, Kpas) TEXHOJIOIMYECKOH W



COIMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE H (PU3HUICCKUX
3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY U3YyUCHHIO MPOdECCHil, CBI3aHHBIX C (DU3HKOM;

e 7) 3K0JIOTMYECKOr0 BOCIIMTAHMS:

e - OpUCHTAIUsl HAa MPUMEHEHUE (PU3MUECKUX 3HAHUU ISl PEIICHUsS 3a/ad B
00JacTH OKpYXKAIOWIEH Cpenbl, TUIAHUPOBAHMUS TIOCTYNIKOB W OICHKH WX
BO3MO>KHBIX TTOCJICACTBUH ISl OKPYIKAIOIIEH CPEbI;

e - OCO3HaHHUE TJIOOATHHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
peLICHuS;

e 8) ajanTauMM K M3MEHAKIIUMCH YCJIOBHSIM COUUAJIBHOW M MPHUPOAHON
cpeabl:

e - MOTPEOHOCT, BO B3aWMOJICHCTBMM TIPH BBIMOJHEHUH HWCCICIOBAHUN U
MPOEKTOB (M3UYECKONM HANPaBIECHHOCTH, OTKPBITOCTH OIBITY WU 3HAHUSIM
ApYyTHX;

e - T[IOBBILICHUE YPOBHS CBOE€M KOMIIETEHTHOCTHM 4YE€pPEe3 NPAKTUYECKYIO
JICSATEJILHOCTD;

e - IOTPEOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMM, B TOM 4Kciie (POPMYIUPOBATH
UJEH, MOHATUSA, TUIIOTE3bI O PU3HUUECKUX 0OBEKTaX U SABJICHUSIX;

e - Oco3HaHHUE NePUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e - IUIAHUPOBAaHUE CBOETrO PAa3BUTHUSI B NPUOOPETEHUH HOBBIX (PU3HMUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OLICHKAa CBOUX JCHUCTBUU C YYETOM BIMSHMUSA Ha OKPYXKAIOUIYI0 Cpeny,
BO3MOXHBIX TJIOOAJIbHBIX MTOCEICTBHIA.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTe ocBOeHMs MporpaMMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1rero oopa3oBanus y oOydaromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATBHBIC YUeOHBIC ICHCTBHSI,
KOMMYHUKATHBHBIC  yHUBEpPCAJIBbHBIC  Yy4eOHBIC  JCUCTBUS,  PETYJSTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC TCUCTBUSI.

ITo3naBaTe/ibHBIE YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHH

Bba3oBble JjornuecKue 1eCTBUSA:
e BBUBIATh MW XapaKTepHU30BaTh CYIIECTBCHHBIC NIPH3HAKH OOBEKTOB
(ssBIEHUN);



YCTaHABJIMBATh CYLIECTBEHHbIN NMPU3HAK KJIAcCU(PUKALUU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B pacCMaTpUBaeMbIX (aKTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUUMHHO-CJICICTBEHHBIE CBS3M TPHU H3YyUYEHUU (PU3UIECKHUX
SBJICHUI U MPOLIECCOB, JI€JaTh BBHIBOJBI C UCIIOJIb30BAHUEM JI€TYKTUBHBIX
Y WHIYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSI3AX
(bu3NYECKUX BEITUYHH;

CaMOCTOATENBHO BbIOMPATh CHOCOO peuieHuss y4eOHOU (U3HUECKOU
3a7aun (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pEILIEHUs, BbIOOp Hamnboiee
HOJIXOJSIIETO C YYETOM CAMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarebCKue AeliCTBUS:

MCITOJI30BATh BOIIPOCKHI KaK MCCIICOBATEIBCKUN HHCTPYMEHT ITO3HAHWS;
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOKHBIHA
(bU3MYEeCKUl JKCIIEPUMEHT, HEOOJBIIOE UCCIeI0BaHUE (PUINYECKOTO
SIBJICHUS;

OIICHWBAaTh HAa TPUMEHHMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJTYYCHHYIO B XOJI€ UCCIICIOBAHUS UJIU YKCIICPUMEHTA,;

CaMOCTOSITENILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE  JANbHEWINee pa3BUTHE  (PU3UIECKHUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEANOI0KECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

PabGora ¢ nndopmanmeii:

MPUMEHSTh PA3TUIHBIC METOJbI, HHCTPYMEHTBI U 3alPOCHI TIPH TIOUCKE U
orOope WHPOPMANMK WIH JAHHBIX C Y4ETOM MPEUIOKEHHON YydeOHOM
(dbu3nYecKo 3a1a9H;

aHaJU3MPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MHOOPMAIIHIO
Pa3IUYHBIX BUJIOB M (OPM IPEICTABICHHSI,

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBICHUS
uHDOpMAIMM W WUTFOCTPUPOBATH peEIlacMble 3a7adud  HECIOKHBIMH
CXeMaMH, lrarpaMMaMu, HHOU rpadukoi 1 nX KOMOWHAITUSIMH.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHBIC y4eOHbIE NeHCTBHSA:

B XOJIe OOCYXJEHUs Y4eOHOr0o Marepuaia, pe3yJbTaToOB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJadd M TOJJCP’KaHUC
01arokenaTeaIbHOCTH OOIICHUS;

COITOCTABJISATh CBOM CYXICHHUS C CYXICHHSIMH JAPYTHX YYaCTHHUKOB
auaiora, OOHapyXKUBATh Pa3INIHe U CXOJICTBO MO3UIINN;



BBIPAKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATh PE3yIbTaThl BHIIOIHEHHOTO (PU3UYECKOTO OIBITa
(3KCTIEpUMEHTa, UCCIIEI0BaHUS, IPOCKTA);

NOHMMATh W HUCIHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUIYAIbHOM paboOThl MpU PpEUIEHUU KOHKPETHOW (PU3HUYECKOU
POOJIEMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JCUCTBUS
no e€ JOCTH)KEHHIO: paclpelessTh pPOJju, OOCYXJIaTh MpoLecChl U
pe3yJbTaThl COBMECTHOUM pabOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFOACH;
BBITOJHATH CBOIO YacTh PaOOTHI, JOCTUTAs] KAUECTBEHHOTO Pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEHUCTBHS C JPYTUMU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
CaMOCTOSITENTEHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUS.

PerJISITI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Camoopranuzanus:

BBISIBJISITh MPOOJIEMBI B )KMU3HEHHBIX M YUEOHBIX CUTYyalUsiX, TPEOYIOIINUX
JJIs perieHus: GU3NYECKUX 3HaAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX HNPHUHATHS  PEIUIECHUUN
(MHIUMBUYabHOE, TPUHSATHE pPELIEHUS B TpyMIe, NMPUHSATHE pPElIeHUMN
TPYIIIOit);

CaMOCTOATEIBLHO COCTABIIATH AJITOPUTM PelIeHUs (U3HMUECKON 3ajauM U
IJlaHa HCCIEAOBAHUS C YY4ETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIAaracMble BAPUAHTHI PELICHUM;
JIeJ1aTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJII), 3MOIIHOH3.]1])HLII71 HHTCEJ/IVICKT.

JaBaTh aICKBATHYIO OIIEHKY CUTYallMH U MpeaiaraTh MaH €€ U3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTH)KCHHS)  PE3yJIbTaToOB
JESTENbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEIBLHOCTh (B TOM YHCIIE€ B XOJI BHIMTOJHEHUS
(GU3UYEeCKOTO HWCCICNOBaHMS WM TPOEKTa) Ha OCHOBE HOBBIX
O0CTOSITENILCTB, W3MEHUBIIUXCS CHUTYallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILNX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh C€0sl HA MECTO APYroro 4YejoBEKa B XOJI€ CHOpa WIH JUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYIroro;
MPU3HABATh CBOE MPaBO Ha OIMMOKY MPHU peHIeHUH (HU3MUECKUX 3a]a4 WIH
B YTBEPKJICHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBo JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIty o0yuenus B 7 Kjacce peMETHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCTIONB30BaTh  MOHATHS:  (u3MUeckne W XUMHUYECKHE  SBJICHHS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJENb, TMIIOTE3a, €AMHMIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMs BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
cuna, aedopmanus  (ympyras, — IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBiAeHUs (qudQy3us, TEIIOBOE IBUKEHHE YacTHIl BEILECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJCUCTBUE TEJI, PABHOBECUE TBEPHABIX TEJ C 3AKPEIUIEHHOW OCHIO
BpallleHusl, Nepejada JaBi€HUA TBEPABIMU TelaMH, >KUIKOCTSIMH U
rasamMy, arMoc(epHOe JaBJ€HHE, IUIABaHME TeJ, IPEBPALICHUS
MEXaHWYECKON PHEPrHH) MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh TMPOSBICHHE M3YyUYEHHBIX (U3MUECKUX  SABJICHUH B
OKpY’XalollleM MHupe, B TOM 4Hcle (U3UYECKUE SIBJICHHUS B IPUPOE:
NpUMEpHl ABWKCHUS C Pa3IUYHBIMH CKOPOCTSMHU B JKMBOM W HEKHUBON
npupone, ACHCTBHE CUJIBI TPEHHsT B MPHUPOJE W TEXHHUKE, BIMSHUE
aTMoc(epHOro JaBiIeHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pblyard B
TeJe 4eJIOBEKa, IPU 3TOM NEPEBOJAUTH MPAKTUUECKYIO 3aJauy B y4eOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (GU3HUUECKUX SBICHUM;
ONKCHIBATh M3YyYECHHBIE CBOMCTBA T€A M (PU3HUYECKUE SIBJICHUS, UCIOJIb3YSI
¢uznyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpeMH,
yTh, CKOPOCTb, CPENHAS CKOPOCTb, CHJIa YNPYTOCTH, CUJa TSDKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOTro Tena, JKUIKOCTH, Tasa),
BBITAIKMBAIOIIASl CHJIA, MEXaHWYECKas padoTa, MOUIHOCTb, IUIEYO CHJIBI,
MOMEHT CHJbl, KO3()QUIMEHT TOJE3HOTO JEUCTBUS MEXaHHU3MOB,
KUHETUYECKasi W MOTEHIUallbHAs SHEPrus), MpU OMNMCAHUU IPABUIBHO
TPaKTOBAaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, UX
0003HAaYeHUs1T W €IUHMIBl (PU3HYECKUX BEJIWYUH, HAXOAUTHb (DOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTHMHU BEIUYHMHAMH,
CTPOUTbH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUiIo paBHOBecHs priuara (6y10Ka),



«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa U
3aMMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalud NPAaKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh NTPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBsiCHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABIIEHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJIB3YS 3aKOHBI U
dbopMyIibl, CBs3bIBaIOLIME (DU3MUECKUE BEIMYMHBL: Ha OCHOBE aHaIn3a
yCIJIOBUS 33Jauy 3alUChIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIBI M TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIe, HEOOXOUMBIE /Ui pEUIeHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIYYeHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bU3MYECKUX METOJIOB, B ONTMCAHUU UCCIIEAOBAHMS BBIACIATH IIPOBEPSIEMOE
NpeanojokeHue  (rumoresy),  pa3ivyaTb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3yibTaT, HAaXOJUTh OLIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJibTaTaMm;

MPOBOJUTh OMbBITHI 1O HAOMIOJEHUIO (PU3WYECKUX SBICHUN WU
(buznyeckux CBOICTB TeJ: dbopmMyIIUpOBaTH MIPOBEPSIEMBIEC
MPENOI0KEHNs, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO0 000PYI0BaHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIIUPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHS PACCTOSHUSA, BPEMEHHM, MAacChl Tena,
o0béMa, CHJIBI M TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[MOKa3aHUS HPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAMUTDH MCCIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3HUECKON BETUYHUHBI OT
JIpYyro C HCIOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBUXKEHUS TeNa, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJjla, KayeCTBa 00pabOTKU MOBEPXHOCTEN TET
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHMSI TEJI, CHUIIBI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUJIBI OT 00bEMa
IIOIPYKEHHON YacTU Teja U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTABaHMSI TEJl, YCJIOBHM paBHOBECHS pblyara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOTO UCCIIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeAys NpPEeNOKEeHHOMY IUIaHy, (DPUKCUPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBHCHUMOCTH (PU3WYECKHX BEJIIMYUH B BUJC



MPEIOKEHHBIX TaOMUIl U TpauUKOB, JeNaTh BBIBOJBI MO pe3yibTaTam
UCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEJIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH MW TBEPJOrO TeNa, CWJIa TPEHHUS CKOJIBKEHUS,
JAaBJIICHWE  BO3JyXa, BBITAIKUBAIONIAs CWJA, JCHCTByIOmas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeJO0, KOI()(PUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHU3MOB), CIIeysl TPEIJIOKEHHOW WHCTPYKIUU: TIPU
BBIMIOJTHEHUH W3MEPEHH CcOoOMpaTh HSKCIIEPUMEHTAIbHYIO YCTaHOBKY U
BBIYHCIIATH 3HAYCHHE HCKOMOW BEJIMYUHBI,

COOJTI0IaTh TIpaBUJjIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C JIabOpaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JACHCTBUS NMPHUOOPOB M TEXHUYCCKUX YCTPOWCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIyar, MOJABMKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMHCAHHUA (B TOM YHCIE:
NOJIINITHAKY, YCTPOWCTBO  BOJOIPOBOJA, THUIAPABIMYECKUI TMpecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKHX SIBJICHHN M HE0OXoauMmble (pU3MdYecKre 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJUTh  MpUMEpPhl  (HAXOIUTh  WHGMOpPMAIMI0O O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHNUS (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HU IS oOecrieueHrs 0€30MacHOCTH MPHU OOpallleHuH ¢ MpudopaMu H
TEXHHMYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOJIOJACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIEH Cpeie;

OCYIIECTBJIATH OTOOpP HWCTOYHMKOB wuH(popmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOITUXCSI
3HAHKK © TYyTEM CPaBHCHHS Pa3IMYHBIX HCTOYHUKOB  BBIJCIATH
uH(POPMAIMIO, KOTOpas SIBISETCS NPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHU HAYYHO-MOMYJISIPHYIO
TUTEPATYpy  (U3MUECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHUAbI,
pecypchl ceTu MHTEepHET, BIajeTh MpuéMaMi KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMaHK (HU3HIECKOTO COJIEePKaHUs, B TOM
qrclie MyOJUYHO JeNlaTh KpaTKhe COOOIICHHS O pe3ysIbTaTrax IMPOEKTOB
WM y4eOHBIX HCCIEIOBaHW, MPH 53TOM TPAMOTHO HCIIOIb30BATh



M3YYCHHBIM TOHATUUHBIMA ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTAIUEN;

IpU BBIMOJHEHUH Y4YEOHBIX NPOEKTOB U HCCJICAOBAHHMM paCIpenessiTh
00sI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJIICHHBIMH 3ajadyaMH,
CIEIUTHh 3a BBINOJIHEHUEM IUIAHA JCUCTBUHM, AaJCKBAaTHO OIICHHUBATH
COOCTBEHHBIH  BKJQJ B  JIEATETLHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonIly o0yueHus B 8 Kjacce npeMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amopdHbIe Tea, HACHIIEHHBIH M HEHACBIINICHHBIM Tap, BIAXXHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHsISI DSHEpPrus, TEIJIOBON JIBUTaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FJIEKTPUUECKOE MoJie, TPOBOAHUKH
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHe, Tervionepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHKE, KAMUJUISIPHBIC SIBJICHUS, HUCIIAPEHHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJICeBaHUE), KUIICHHE,
Teronepeaaya (TerI0NpPOBOAHOCT, KOHBEKIIHS, U3IIy4YEHUE),
AJIEKTpHU3aIUs TeJ, B3aUMOJICUCTBUE 3apsJIOB, JEHCTBUS DJICKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBHE MAarHuUTOB, JCHCTBUE
MAarHUTHOTO TOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHIYKIIKS)
[0 OIKWCAHUID MX XapaKTEPHbIX CBOWCTB K Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UYECKUX  SIBJICHUUA B
OKpYXKalomeM MHpEe, B TOM dHcle (U3UYECKUE SBICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHbIE SIBJIIEHHS B MPUPOJE,
KpUCTAJIbI B mpupojae, uzinydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMAaHA, UHESI, CHETa, AIEKTPUUECKHUE
SBJICHUSI B aTMocdepe, IEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeiid MOJOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYLIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3UYECKUX
SIBIICHU;

OMUCHIBATh U3YYEHHBbIE CBOMCTBA Te U (PU3UYECKUE SIBIICHUSI, UCIIONIb3YS
bu3ndeckre BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJEJIbHAas TEIJIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IJIABJICHUsI, yJENIbHAs TeIUIoTa MapooOpa3oBaHus, yJAelbHAas TEIUioTa
CropaHusi TOIUIMBa, KOI(POUIIMEHT TOJIE3HOrO JEHCTBUSI TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAs BIAXXHOCTh BO31yXa, JJIEKTPUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HAIpPSKEHUE, CONMPOTHUBJIEHUE IPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHHME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), MpPU ONHCAHUU MPABUIBHO  TPAKTOBATh
(Gu3NYECKUN CMBICIT HUCIIOJIb3YEMbIX BEJIMYMH, 00O3HAUEHUS U €IUHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYIIPHO-KMHETHYECKONM TEOpUHU
CTpPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3ULMHU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsiia, 3akoH OMa /il yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHMs DJHEPrUM, IPU HOTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €r0 MaTeMaTHYecKOoe
BBIPAJKECHUE,

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ omnopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacu€THhle 3aJadyd B 2—3 JEWUCTBHUS, HCHOJIb3YS 3aKOHbI U
dbopMyIbl, cBs3bIBatOlME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIn3a
YCJIOBUSl 33/laud 3alHUChIBATh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pelIeHWs 3aJadd, BbIOMpaTb 3aKOHBI U  (POpPMYIIBI,
HEOOXoauMble JUIsl €€ pElIeHMs, MPOBOAUTH pacy€Tbl W CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pPEHIUTh TPH TOMOIIU
(GU3MYECKUX METOJOB, MCIOJb3Yys OMUCAHUE HCCIEIOBAHUS, BbIICISThH
IIPOBEPSAEMOE  MPEIIIOJIOKEHUE, OLIEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUS, AEIaTh BBIBOJBI;

INPOBOJUTH OMBITBI IO HAONIOACHHIO (U3MYECKUX SIBICHUA WIIHU
bu3nyecKux CBOWCTB TN (KanWUISPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMrepaTypbl, CKOPOCTH MPOLecca OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT I1IBETa H3JIydaromei (Moriomnaromei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJABI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alus Tel W B3aUMOJEHUCTBUE
ANEKTPUYECKUX 3apsANIOB, B3aWMOJICUCTBUE TIOCTOSHHBIX MArHHUTOB,
BU3yaJM3allisi MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHATHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa DJEKTPOJABHUTATENSI TOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
MpoBepseMbIe MPEINOJIOKEHUS, COOMpPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OTBITa U (DOPMYITHPOBATH BHIBOIBI;
BBIMIOJHATh  NPSIMBIE  W3MEPEHHUS  TEMIIepaTypbl, OTHOCHUTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKa, HANPSKEHUS C HUCIHOJb30BaHUEM
aHAJOTOBBIX NPUOOPOB U JNATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHOIN a0COIOTHOMN MOTPEITHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
Apyroili Cc HCHOJb30BAaHUEM MPSMBIX HU3MEpEeHUuM  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TOMEPEYHOTro
CEUeHUs U YACIHbHOTO CONPOTHUBIIECHUS BEUIECTBA IPOBOJIHUKA, CUITBI TOKA,
UAYUIEr0 uepe3 MPOBOAHMK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEOBATEIbHOTO U  MNapajuIeIbHOTO  COEAMHEHUN
MPOBOJIHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAaHOBKY U
BBITIOJHATh M3MEPEHUs, CJlenysl MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJYyYEHHOW 3aBUCMMOCTH B BHUAE TaOJUI] W TpadHKOB,
JieN1aTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEJOBAHMS;

NPOBOJANTHh KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yIelbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHUE TMPOBOJHHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOTO TOKa): IJIaHHUPOBATh W3MEPEHHs, COOUpPATh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJIEAysl MPEAIOKEHHON WHCTPYKIWHU, U
BBIYHCIIATH 3HAYCHHUE BEIIMYMHBI;

cOOJTI0/IaTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEUCTBUS MW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM UHUCIE:
CHUCTEMa OTOIUICHMSI JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETYHMK OJIICKTPUUYCCKOW JHEPIHH, SICKTPOOCBETHTEIHHBIC
pUOOPBI, HarpeBaTENIbHBIE IEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE
NPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JICKTPOABUTATEIb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOWCTBAX (PU3MUECKHUX SBJICHUN U HEOOXOJMMBIE
buznyecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIIbHbIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, NCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHUsl, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI JJIEKTPUUYECKHUX
Hernen ¢ mocjaeAoBaTeNbHBIM U MapauleIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi ycIoBHbIE 0003HAYECHUS YIIEMEHTOB JJIEKTPUYECKHX IIETIeH;



OPUBOAUTH  NpUMEPHl  (HAXOIUTh  WHGMOpPMAIUMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TMOBCEIHEBHOM
KU3HU JUIs1 o0ecrieyeHus: 0€30MacHOCTH MpH OOpallleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 370POBbS H COOJIOACHUS
HOPM 3KOJIOTUYECKOI'0 IIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYUIECTBJIATh TMOUCK HHGPOpMaUU (U3MUECKOrO0 COJIEpKaHHUS B
HNutepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IIYTEM CpPaBHEHUSA
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATH MH(OpPMALNIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBOM MITH MOXKET OBITh HEJIOCTOBEPHO;
UCIIOJIb30BaTh MPU BBHINOJIHEHUU YYEOHBIX 3aJJaHU HAYUYHO-MOMYJISIPHYIO
TUTEPATYpy  (PU3MUECKOTO  COJEpKaHHs, CIPABOYHBIE MaTepHUabl,
pecypcsl cetu MIHTepHeT, BiIajieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi ”HGOpPMALIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE THCHMEHHBIE W KPATKUE YCTHBIC COOOIICHWSI,
0006mass wHOpMANMIO W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJep)KaHMs, B TOM 4YHCIE MYyOJMYHO TMPEJCTABIATh PE3YIbTaThI
MPOEKTHOM WJIM KCCIIEAOBATEIBbCKON JEATEIbHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJI30BAaTh M3YUYEHHBIM TOHATHUHHBIA ammapat Kypca (QU3HKH,
CONPOBOK/IaTh BBICTYIICHUE MPE3CHTALINEN;

MPU  BBIMOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PU3HMUECKUX
MPOLIECCOB pacHpelesaTh O0A3aHHOCTH B TpPYyIIE B COOTBETCTBHM C
MOCTaBJICHHBIMU 33Jla4aMU, CJIEIUTh 3a BBIMOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJICKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIAJl B
JESATEeTLHOCTh TPYMIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBIISiS TOTOBHOCTH pa3peiniaTh KOHQIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIC pe3ybTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUaIOLIUXCS YMEHUI:

WCIIOJB30BaTh TMOHSTHS: CHUCTeMa OTcuéTa, MaTepuajbHas TOYKa,
TPAEKTOpHUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO JIBMXKEHUSA, Achopmaiius
(ynpyrasi, mjgactuyeckasi), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TIKECTH, aOCONIOTHO TBEPIIOE TEIIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhI UCIYCKAHUs M TOTJIONICHUS, anbda, OeTa- U raMmma-u3IydeHus,
W30TOIIbI, Si/ICPHAst SHEPTETHKA;

paznuuath SIBJICHUS (PaBHOMEpPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE TIPSIMOJMHEHHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE 10 OKPYKHOCTHU, B3aUMO/ICHCTBUE



TeJ, PEAaKTUBHOE JBIDKEHUE, KOJieOaTeNbHOE NBIKCHHE (3aTyXarollne U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIIKEHHE, OTPa’KEHUE
3ByKa, MPSIMOJIMHEHHOE pacrpoCTpaHEHUE, OTPAKEHUE W TIPEITOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHEe OeJIoro CBeTa B
CHEKTp M CJOXKEHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHsl CBETa,
€CTECTBEHHAsl PaJAHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
M3ITYYCHHsI) TI0 OMMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TMPOSIBICHWE HW3YYEHHBIX (U3WYECKUX SBICHUUA B
OKpyXaromeM Mupe (B TOM 4YHucie (u3ndecKkue SBICHUS B MPUPOJIE:
MPWINBBI M OTIUBHI, JBMKEHHUE MaHeT COTHEYHOU CUCTEMbI, pEaKTHBHOE
JBUKCHUE JKUBBIX OPraHW3MOB, BOCIIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeJ,
ONTHYECKHE SIBJICHUS B TMPHUPOJE, OMOIOTHYECKOE NCUCTBHE BUIMMOTO,
yIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO W3IIYYCHHH, €CTECTBEHHBIN
PaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, DPAJIUOAKTHUBHOC H3ITYyYCHUE
MPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJIUOAKTHBHBIX W3JIyUYEeHUH Ha
OpraHu3M 4eJIOBEeKa), MPH ATOM MEPEBOJNTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3NYECKUX
SIBJICHU;

OTKMCHIBATh M3yUYCHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBJIICHHSI, UCIIOIb3YS
bu3nYecKkue BENWYWHBI (CPEIHSSI W MTHOBEHHAs CKOPOCThb Teja TpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepeMeIleHue, MyTh, YIJIoBas
CKOPOCTh, CHJIa TPEHUS, CHJIa YMNPYTrOCTH, CHJa TSKECTH, YCKOPCHHE
CBOOOJTHOTO TAJEHHUs, BEC Tejla, HUMITYJBC Tella, HMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTUs Tea,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUsl CIKATOU
NPY)KWHBI, KHHETHYECKas DJHEPrus, IIOJHAs MEXaHW4YecKas DSHEpIHs,
MEePUOJT U YacToTa KoJeOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUIBLHO TPAKTOBaTh (M3HMUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaYEHUS W CIAMHMIBI (U3MYECCKUX BEIWYUH, HAXOJWUTH (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEITUYMHAMM,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
XapaKTepHu30BaTh CBOWCTBA TeJl, (U3UYECKUE SIBICHHUS W TIPOIECCHI,
WCIIOJIB3Ysl 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS,
MOPUHIMI CYNEpPIO3UIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3aKoHBl HbIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKCHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MACCOBOTO YUCE



IpU SJCPHBIX PEAKIUIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl UM CBOMCTBA TeJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKUX
[IIaroB C OMopoil Ha 2—3 W3YYCHHBIX CBOWCTBA (DU3MUECKUX SIBICHH,
(bu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJaud  (omMparolmuecs Ha cucteMy u3  2-3
YpaBHEHUI), UCMOJb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKHUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUChIBaThb KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIW M30BITOUHBbIE JTaHHBIE, BBIOMPATH
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl PEILICHUs, TPOBOJIUTh PACUEThl U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOrO 3HA4YeHUd (U3HUECKOU
BEJIMYUHBI;

pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHUE HCCIIEOBAaHUS, BBIICIATH
MIPOBEPSAEMOE MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOPsIKa
IIPOBEJICHUSI ~ UCCJIEIOBAaHMS, JIENaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOJIEHUI U OIIBITOB;

MPOBOJUTh OMbBITHI 1O HAOMIOJEHUIO (PU3WYECKUX SBICHUN WU
(¢u3nYecKuX CBOMCTB Tell (M3yyeHue BTOpoOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHH, 3aBHUCHUMOCTh NEpHOAa KojeOaHuN NpPY>KHMHHOTO
MasTHHKA OT Macchl Ipy3a U JKECTKOCTU NPYXKUHBI U HE3aBUCUMOCTHb OT
aMIUTUTY/Ibl MaJIbIX KOJEOaHUH, IPSIMOJIMHEHHOE PACIPOCTpaHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CIEKTpP, U3yYEHHE CBOMCTB M300pAKEHHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHHs NpeaMeTa B coOuparomei
JUH3€, HAOJIIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
o0OpyJl0OBaHUs, ONWUCHIBaTh  XOJl ONbITAa M  €ro  pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, ONpEaAeIss
CpeqHee 3HAUCHHE U3MepsAeMOoll BenuuuHbl ((POKycHOe paccTosHue
cobuparomieli JUH3bI), O0OOCHOBBIBaTH BBIOOP crmoco0a HM3MEpPECHHS
(u3MepuTeNnbHOrO MpUdopa);

MPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCITOJIb30BAaHUEM IMPSAMBIX H3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJI€OaHUM MaTeMaTH4eCcKOro MasTHHKA OT JJMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaXeHWs CBETa OT yrIjla MaJeHUs W YIJIa IPEIOMJIEHHUS OT yrJia



najieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJTYYEHHOM  3aBUCHMOCTHU
(dbu3nyecKkux BEIWYUH B BUJE TAaOMUIl M IpadUKOB, J€JaTh BHIBOABI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOPOCTh M YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBIKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIDPHUIIUEHT
TPEHUSI CKOJBXKCHUS, MEXaHWYecKas padoTa M MOIIHOCTh, 4YacToTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWiIa COOMparomeil JIMH3BI, PAANOAKTHUBHBIN  (OH):
MJIAaHUPOBATH M3MEPEHUs, COOMpPATh JKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATDh U3MEPEHUs, CICTYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYHCIISATH
3HAUEHWE BEJIMYMHBI U aHATM3UPOBATh MOJYYCHHBIC PE3YIbTaThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHHU;

cOOJTI0/1aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA HW3YYCHHBIX (U3MYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aroMa, HYKJIOHHas
MOJICJIb AaTOMHOTO S/Pa;

XapaKTepU30BaTh TPHUHIMIBLI  JIEHCTBUS WM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX oOmucaHus (B TOM 4YHUCIE:
CIUJOMETP, NATYUKW TIOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9X0JIOT, OYKH, TMepucKor, (oToanmapar, ONTHYESCKHE CBETOBO/IHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuiabCoHA), WCHONB3YyS 3HAHHUS O
CBOMCTBaX (PU3NYECKMX SBIEHUW UM HEOOXoauMmble (Qu3MUECKue
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHUYECKHX TIPOIECCOB
Ipy pEHIeHUH YYeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U COOMparoNIeH JIMH3E;
NPUBOJNTH  MpPUMEPhl  (HAXOAUTh  WHOOpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3MUCCKUX 3HAHUN B TIOBCETHEBHOM
KU3HU 711 oOecrieueHrs 0€30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMu |
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOJCHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH Cpejic;

OCYIIECTBJIATh TOUCK WHPOpMauu (U3HUECKOTO COJEpPKAaHHUS B
HNuTepHeTe, caMoCTOSTENBHO (POPMYIHPYsI TOUCKOBBIN 3aMPOC, HAXOAUTH



MYTHU ONPEJENICHUsI JOCTOBEPHOCTH TMOJYYEHHON MH(POpPMAIMN HA OCHOBE
MMEIOIUXCS 3HAHUU U JOIOJHUTEIIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYpPY  (PU3MUECKOrO0  COJEpKaHHs, CIPaBOYHBIE MaTepUabl,
pecypcesl cety MIHTEepHET, BiIaeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMaIMU U3 HECKOJbKUX MCTOYHHKOB (PU3UYECKOTrO COJEpKaHMS,
MyOJMYHO MPEICTABIATh PE3YJIbTaThl MPOEKTHON MM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, NPU 3TOM TIPaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHSATUMHBIN amnmapar HM3y4yaeMoro pasjena (pU3UKH U CONPOBOXKAATH
BBICTYIIJICHUE TMpE3eHTalMe ¢ y4€ToM OCOOEHHOCTEW ayJIuTOpUu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE 7

KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne HaumMeHoOBaHUe pa3aesioB U TeM MPOTrPaMMbl (uudposbie)
Kourpoabubie  [IpakTHuyeckue
n Bcero o0pa3oBare/ibHbIE
padoTbI padoTbI
/ pecypchbl
n
Paznen 1. ®u3zuka u e€ poJib B NO3HAHNHU OKPYKAIOLEr0o MHPa
11 dusuka - HayKa 0 Npupoae bubmmorexa LOK
Y PHpoA https://m.edsoo.ru/7f416194
bubaunoreka IIOK
12 (dusnveckre BeITUIHHbI
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYUYHBIA METOJI MO3HAHUS bubmmorexa LOK
Y s https://m.edsoo.ru/7f416194
toro o pazneny

Pa3nea 2. [leppoHauyajibHbIE CBeIeHUSI 0 CTPOEHUM BellecTBa

211 CTpoeHue BelecTBa bromaotexa OK
p i https://m.edsoo.ru/7f416194
2 J[BH>KEeHHE M B3aUMOACHCTBHE YaCTHI] bu6mmoreka [IOK
BeEIlleCTBa https://m.edsoo.ru/7f416194
23 ATperaTHbIe COCTOSTHHS BeEIecTBa buommoreka LOK
p m https://m.edsoo.ru/7f416194
MToro no pazneny
Pa3znen 3. JIBH:KeHHe U B3aMMOAeCcTBHE Tel
brbmmoreka LIOK
31 MexaHUYecKoe eHIE
XAHITCCROE ABIDREHH https://m.edsoo.ru/7f416194
312 Muepuus, macca, IIIOTHOCTh bubauoreka IIOK




https://m.edsoo.ru/

71416194
Bu6nuoreka [JOK
33 .B 14
Crna. Buper cun https://m.edsoo.ru/
71416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKMIKOCTEH 1 ra3oB
41 [aBnenue. [lepenaua naBneHus TBEPABIMU 3 bubnmoreka [OK
) TEJIaMHM, KUJKOCTSIMM MU Ta3aMH https://m.edsoo.ru/
71416194
bu6nuoreka [IOK
4.2 5
Jlanenue xuKocTH https://m.edsoo.ru/
71416194
bu6nmoreka [IOK
4. A
3 TMOC(EpHOE JIaBICHUE 6 httos://m.edsoo.ru/
71416194
44 JleiicTBUE KUAKOCTH U Ta3a Ha 7 Bu6nuoreka [JOK
' IOTPY>KEHHOE B HUX TEJO https://m.edsoo.ru/
71416194
Hroro no pasneny 21
Paznen 5. Pabora 1 MOIIHOCTB. JHeprust
bu6nmoreka [IOK
5.1 Pa6 3
aboTa H MOTIHOCTE https://m.edsoo.ru/
71416194
bu6mmoreka [IOK
52 I1 5
POCTBIE MEXaHU3MBI httos://m.edsoo.ru/
71416194
Bbu6nuoreka [JOK
53 M 4
eXaHWYecKasi YHepPrus hits://m_edsoo.ru/
71416194
Uroro no pazneny 12
PesepBHOe Bpemst 3
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8 KVIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne KoHTPOJbHBI IpakTnyecku
w/n NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
e padoTbl e padoThbI
pecypcsbl
Pa3pea 1. TenioBblie siBJIeHUSA
bu6mmoreka [IOK
1.1 7
CrtpoeHue u CBOICTBA BElIECTBA 7 hitos://m.edsoo.r/
714181ce
b K
1.2 TenmoBbie MPOIECCHI 21 5 nomorexa IO
https://m.edsoo.ru/
714181ce
Uroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUSI
71 DNeKTpUYECKHE 3apsiabl. 3apsHKEHHbBIE 7 | bubnuoreka [IOK
’ TeJla U UX B3aUMOJICUCTBUE https://m.edsoo.ru/
714181ce
22 [TocTOSIHHBIN 3IEKTPUYECKUI TOK 20 7 Bubmworeia LIOK
https://m.edsoo.ru/
714181ce
2.3 MarsuTtHsbi€ SIBICHUS 6 1.5 bubmmorexa [HOK
https://m.edsoo.ru/
714181ce
bubmuoreka [IOK
24 4
DneKTpOMarHuTHas WHAYKIUSI httos://m.edsoo.ru/
714181ce
Uroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O 68 14.5
[TPOT'PAMME




9 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne KoHTPOJbHBI IpakTnyecku
o/ NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
I € paéoThI € padoThI
pecypcsbl
Pa3zgen 1. Mexanunueckue siBJICHUSA
L1 MexaHn4ecKOe ABUKEHUE U CIIOCOOBI €T 10 1 bubmuoreka [JOK
) OITMCAHUS https://m.edsoo.ru/
7f41a4a6
Ny buo OK
1.2 BzanmopelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHEI COXpaHEHUA 10 3
p https://m.edsoo.ru/
7f41ad4a6
Uroro no pazneny 40
Pa3znen 2. Mexannueckne KoJ1e0aHUS W BOJTHBI
bub OK
2.1 Mexannueckue KojieOanust 7 3 ubsmmorexa 11
https://m.edsoo.ru/
7f41a4a6
Bbu6mmoreka [IOK
22 MexaHndeckre BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/
7f41a4a6
Wroro no pazneny 15
Pasjnen 3. DieKTpoMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNIEeKTPOMarHuTHOE MoJe U 6 ) bubnuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/
7f41ad4a6
Wroro no pazneny 6

Pasznen

4. CBeTOBbIC ABJICHUA




4.1

3aKOHBI pacpoCTpaHEHUs CBETa

bubmuoreka [JOK




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

Bubmmoreka [IOK
42 J 6 3
WH3bI ¥ ONITHYECKHE MTPUOOPHI hitos://m.edsoo.r/
7141a4a6
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.r/
7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue v NorioumeHue cBeTa aroMoM 4 1 httos://m.edsoo.r/
7f41a4a6
bu6mmoreka [IOK
5.2 CtpoeHne aTOMHOTO spa 6 1 hitos://m.edsoo.r/
7f41a4a6
bu6mmoreka [IOK
53 S nepHbie peakuuun 7 I https://m.edsoo.ru/
7f41a4a6
Hroro no pazneiy 17
Pa3nea 6. [loBTopuTe1bH0-0000111a10 1M MOLYJ/Ib
6.1 [ToBTOpeHue u 06001IeHUE COAePIKAHUST 9 5 bubnuorexa [JOK
' Kypca ¢u3muku 3a 7-9 ximacc https://m.edsoo.ru/
7f41a4a6
Htoro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I1O 102 27

I[TPOI'PAMME







ITIOYPOYHOE IINTAHUPOBAHHUE 7

KJIACC

Tema ypoka

KoaunuyecTBO 4acoB

DeKTpoHHbIE HU(POBbIE

Bcero

KoHTpo/bHBIE
padoTbI

IIpakTu4eckue
padoTbI

o0pa3oBarejibHbIE
pecypcbl

(Dusuka — HayKa o nmpupoze. SIBieHus
npuponbl. Pu3nyecKue SBICHUS

MeXaHI/I‘leCKI/IC, TCIINIOBBIC, DJICKTPHUYCCKUC,
MarduMTHBIC, CBETOBEIC, 3BYKOBBIC SIBJICHUSA

Mu3nyecKre BEIMYNHBI 1 UX HN3MCPCHUC

Ypoxk-uccienosanue "M3mepenue
TeMIIepaTyphl P MOMOIIHN YKUIKOCTHOTO
TEpMOMETpa U JaT4MKa TeMIepaTypbl"”

Kak ¢u3uka u npyrue ecTeCTBEeHHbIC HAyKU
H3y4aroT npupoay. EcrecTBeHHOHAayUYHBIN
MeTo no3HaHus. Onucanue GU3NIECKUX
SIBJICHHH C IOMOIIBIO0 MOJEIICH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenoBanue "[IpoBepka runoresbl:
JATBHOCTH MOJIETA [IApUKa, MTyIIEHHOTO
TOPU30HTAJIBLHO, TEM OO0JIbIIIE, UeM OOJIbIle
BbICOTA MMycKa"

Ctpoenue BeuecTBa. ONbIThI, JOKAa3bIBAIOIINE
IMCKPETHOE CTPOEHHE
BELECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

J[Br>KEHHE YacTHUII BEIeCTBa

buonmmoreka [IOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoBanue «OMbITHI IO

9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHUS BEILIECTBA
B3anMocBsI3b MEK 1y CBOMCTBAaMU BEILIECTB
1 B Pa3HBIX arperaTHhIX COCTOSHUAX U UX bubnnoreka [IOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/
Oco0EeHHOCTH arperaTHhIX COCTOSTHUMN BOIBI f0a0378
2 Mexanudeckoe ABuxkeHUEe. PaBHOMEpHOE 1 bubnnoreka [IOK
HEPABHOMEPHOE JBHIKECHUE https://m.edsoo.ru/
ff0a05¢c6
bu6nuoreka [IOK
13 Cxopoctb. EquHuIibpl ckopocT
p . t p https://m.edsoo.ru/
ff0a079c
14 Pacuer nyTu 1 BpeMeHU JBMKCHUS bubmorexa HOK
y P https://m.edsoo.ru/
ff0a0ae4
Huepups. 3aKoH UHEPIUH.
15 BSaPII)MOIleﬁCTBHC TeJ‘IpKaK OpUYrHa Bubmiorexa IJOK
P https://m.edsoo.ru/
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEIl f020c10
16 [InoTHOCTH BemecTBa. PacueT Maccol u bubmmoreka [JOK
o0beMa Teja o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
IJIOTHOCTHU TBEPJIOTO TENIa
18 Pemrenue 3amay o treme "IiioTHOCTE bubnuoreka [IOK
BerecTna" https://m.edsoo.ru/
ff0al23c
19 Cuiia KaK XapaKTepHUCTUKA B3aUMOICUCTBUS
ten. Cuita ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydenue
20 3aBUCUMOCTH pacTskeHus (aedopmariim)

IPY>XHUHBI OT HpI/IJIO)I(eHHOﬁ CHJIBI»




21

SIBnenue Tarorenus. Cuia TSHKSCTH

CBsI3p MEXly CUJION TSKECTU U Maccoi

” Tern. bu6nmoreka [LIOK
Bec Tena. Pemenne 3ama4 o teme "Cuna hrtps:/fm.cdsoo.ru:
' a ff0a1778
TsKecTH"
” Cuia TSKECTH Ha IPYTUX IUIaHeTax. bubnnoreka [IOK
duznueckre XapakKTEPUCTUKH TTAHET https://m.edsoo.ru/
ff0al1502
bubnuoreka [IOK
24 H3zmepenue cun. JlnHamome
P A P https://m.edsoo.ru/
ff0al8cc
bubmuorexa HOK
25 Bec tena. HeBecomocTh 1
https://m.edsoo.ru/
ff0al778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX O bubnuorexa [IOK
OJIHOM mpsiMOii. PaBHOACHCTBYIOMIAS CHJT https://m.edsoo.ru/
ff0ala70
7 Pewenue 3amau o reme
"PaBHonelicTByOIIAs
cun"
)% TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuorexa [{IOK
TpeHue B npupoJe U TEXHUKE https://m.edsoo.ru/
ff0alb9c
JlaboparopHas pabora «3ydenune
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [{IOK
CHJIBI TABJIEHUS U XapakKTepa https://m.edsoo.ru/
CONPUKACAIOIIUXCS TOBEPXHOCTEN ff0alcc8
30 Pemenue 3agau Ha onpeneneHne
PaBHOAECUCTBYIOLIEN CHJIBI
Pemenne 3amau o remam: «Bec Tenay,
bu6nuoreka [IOK
31 «I"'paduueckoe n3o0pakeHrne CUI,

«Cunply,
«PaBHOICVCTBYIOIIAS] CHIDY

https://m.edsoo.ru/
ff0alde0




32

Konrponsnas pabora o temam:
«MexaHn4eckoe ABIXeHUe», «Macca,
IUIOTHOCTBY, «Bec tenay, «I'paduyeckoe




n3o0paxenue cum, «CUibDy

3 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEJIWYEHHUS JaBIECHUS https://m.edsoo.ru/
f0a20a6
34 JlaBrienue ra3a. 3aBUCUMOCTD JIaBJICHUS bubmuoreka [IOK
rasa oT o0bEma, TeMIepaTypbl https://m.edsoo.ru/
ff0a2376
35 [lepenaua naBneHust TBEPABIMH TEIIAMM, bubmmoreka [IOK
JKUJIKOCTSIMU U ra3zaMu. 3akoH [lackans https://m.edsoo.ru/
ff0a25b0
36 JlaBlIeHHE B )KUJIKOCTH M T'a3e, BBI3BAHHOE bubmuoreka [JOK
JICICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/
1022718
37 Pemenue 3anau o teme «/laBneHue B bubmmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackasy https://m.edsoo.ru/
ff0a2826
bub6mmoreka [IOK
38 Coo0
OODHIAIOTIHMECA COCY BT https://m.edsoo.ru/
1022970
bubnuoreka [IOK
39 I'napaBiamyeckuii mpecc
AP p https://m.edsoo.ru/
ff0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emn. [IpuanHb
A1 CYILIECTBOBAHMSI BO3AYIIHON 00OIOUKH bu6nmoreka [IOK
3emutn. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/
JIABJICHUSI OT BBICOTHI HaJl YPOBHEM MOPSI ff0a2bsa
bubnumoreka [IOK
42 Bec Bo3nyxa. AtmocdepHoe naBieHue
y bep A https://m.edsoo.ru/
ff0a2b5a
2 N3mepenue atMochepHOro JaBieHuUs. bubnmoreka [IOK

OmnsiT Toppuuemn

https://m.edsoo.ru/
ff0a2da8




3aBHUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT

bubmmoreka [IOK

44
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/
ff0a2fc4
45 bapomerp-anepouns. ATmocdepHoe bubmuoteka [JOK

JaBJICHHUC




Ha Ppa3/IMYHbIX BbICOTAX

https://m.edsoo.ru/
ff0a2fc4

Pemenwne 3anaq mo Teme " AtmochepHoe

46 "
JTaBJICHUE
47 JlelicTBue )KUJIKOCTH U Ta3a HA bubnnoreka [IOK
MOTPY>KEHHOE B HUX TeJN0. ApXHUMea0Ba https://m.edsoo.ru/
cura ff0a3276
JlabopatopHas paborta «OnpeneneHue
48 BBITAJIKMBAIOIIEH CUJIbI, ICHCTBYIONICH Ha Bubmrorexa HOK
https://m.edsoo.ru/
TEJI0, OTPY>KEHHOE B JKUJKOCTH) 0233 fc
JlabopaTopHas paboTa 1o Teme
49 «ccnenoBanne 3aBUCHMOCTH Beca Tejla B bubmuoreka [JOK
BOJIe OT 00bEMA MOTrPY>KEHHOH B KUIKOCTb https://m.edsoo.ru/
YacTH Tea» ff0a3514
bubmuoreka [JOK
30 Hnasarne Ten https://m.edsoo.ru/
ff0a3a96
JlaboparopHas pabota
51 "KonctpyupoBanue apeomeTpa  WIU
KOHCTPYHpPOBaHUE JIOJIKU u
omnpezeneHne e€ rpy30noabEMHOCTH"
Pewenue 3anau no remam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanuey», «/laBienue bubmorexa HOK
. https://m.edsoo.ru/
TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B» 023654
KonTponbhas pabota mo Teme «JlaBnenue
TBEPABIX TEJ, KHUIKOCTEH U
53 ra3oB»/Bcepoccuiickas mpoBepoyHast
paboTa npu NPOBEJACHUH C UCTIOIB30BAHUEM
KOMITbIOTEpa
54 Mexanundeckas padbora bubmmorexa [OK

https://m.edsoo.ru/
ff0a382




55

MontHocTth. EaQuHUIEI MOIITHOCTH

but6mmoreka [JOK




https://m.edsoo.ru/
ff0a382

VYpok-uccnenosanue "Pacuét MomHocTH,

56 g ) 1
pa3BUBaEeMOM MPHU MOIBEME MO JiecTHHUIIE"
57 IIpocteie Mexanu3msl. Peryar. PaBHoBecue
CHUJI Ha pbluare
Prruaru B TexHuke, OBITY U IPUPOJIE.
bu6nmoreka [IOK
58 JlabopaTtopHas pabota «lccinenoBanue 0.5
. https://m.edsoo.ru/
YCJIOBHM paBHOBECHSI pblyara 02478
59 Pemrenue 3amay nmo teme «YCII0BHA bu6nuoreka [IOK
paBHOBECHS pblyara https://m.edsoo.ru/
ff0a48a6
Koaddutment nonesHoro neicTBust
60 Mexanusma. JlaboparopHnas pabora 0.5
«M3mepenne KII/] HakIOHHOM MIOCKOCTH»
61 Pemenue 3ama4u mo teme "Pabora, bu6mmoreka [IOK
motHocTh, KITJT" https://m.edsoo.ru/
ff0a4c48
6 Mexannueckas sHeprus. Kunernueckas u bu6aunoreka LIOK
MOTEHIMAIbHAS JHEPTUsl https://m.edsoo.ru/
ff0a4252
63 3aK0H COXpaHEHHSI MEXaHUYECKOH YHEPTrUur bubmorexa HOK
p p https://m.edsoo.ru/
ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIILHOE OIIPENETICHHE
64 M3MEHEHUS KHHETHYECKOU U 1

HOTGHL[PIB,JIBHOﬁ 3Hepm1/1 HpI/I CKaTbhIBAaHUN
TeJa mo
HAKJIOHHO IUIOCKOCTH"




65

KonrtponsHas padora o teme «Pabora u
MOIITHOCTB. DHeprusi»/Bceepoccuiickas
poBepoYHasi paboTa MpH MPOBEACHUH Ha
OyMa)KHOM HOCHTEJIE




66 PezepHblii ypok. Pabota ¢ Tekctamu 1o 1 bu6nmorexa [LIOK

TeMme "MexaHndeckoe IBHKeHue" https://m.edsoo.ru/
ff0adee6d

PesepBHbIit ypok. PaboTta ¢ TekcTamu mo

67 teMe "JlaBieHne TBEPIBIX TEN, )KUIKOCTEH 1 bubmmorexa LIOK

p pA > A https://m.edsoo.ru/ff0a4ffe

U Ta30B
PezepHblil ypok. Pabota ¢ Tekctamu 1o

68 1
teme "Pabora. MomHocTh. DHeprus"

OBILEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME




8 KVIACC

Kosm4yecTBo yacoB JIeKTPOHHbIE
Ne Hara nu(ppoBbIe
TeMma ypoka KoHTpoJbHbI IIpakTHyeckn
Bcero U3y4eH o0pa3oBarte/ibHbIE
e padoTbl e padoThbI
n us pecypchbl
/
n
OCHOBHBIE TIOJIOKEHUS
. bubnuorexa [JOK
1 MOJIEKYJIIPHO- KUHETUYECKOU TEOPUHU 1
https://m.edsoo.ru/
Y UX OIBITHBIE 025256
MIOTBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, )KUIKOTO U | Bbu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BelecTBa https://m.edsoo.ru/
ff0a540e
OObsicHeHHE CBOICTB TBEPIOTO,
4 JKUKOTO U Ta3000pa3HOro |
COCTOSIHUI BEILIECTBA HA OCHOBE
IIOJIOKEHU I
MOJIEKYJISIPHO-KUHETUYECKON TeOpun
bu6mmoreka [IOK
5 Kpucraninueckue u amopgHsie Tena 1
https://m.edsoo.ru/
ff0a5800
6 CMauuBaHue U KalWUISIPHOCTbD. | bubnuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/
ff0a5530
bu6mmoreka [IOK
7 TennoBoe pacIIMpEeHHE U CKATHUE 1
https://m.edsoo.ru/
ff0a5a26
Temmnepatypa. CBsA3b TEMIIEPATYPbI
8 CO CKOPOCTBIO TETTIOBOTO JABUKECHUS 1

JACTHUI]




9 Buytpennsis sueprusi. Cnoco0sl bubmuorexa [IOK
VM3MEHEHHS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/
ff0a5c60
10 Buns! Temonepenaun bu6mmoreka [IOK




https://m.edsoo.ru/
ff0a6412

Ypoxk-koHpepeHus

1 "IIpakTHUecKoe UCTIOIb30BaHHUE bubnuoreka [IOK
TETUJIOBBIX CBOMCTB BEILIECTB U https://m.edsoo.ru/
MaTepHaJIOB B MEJIAX ff0265¢0
sHeprocoOepexenus"

2 Konuuectro TermnoTel. Y aenbHast bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/

ff0a6976

13 YpaBHeHHE TEMI0BOrO OaxaHca. bubnuorexa LIOK
TennooOMeH U TETUIOBOE paBHOBECHE https://m.edsoo.ru/

ff0a7088
JlaboparopHas paboTa

14 "NccnenoBaHue IBIEHUS Bbu6mmoreka [IOK
TEII000MEeHa MPHU CMEIINBAHUH https://m.edsoo.ru/
XOJIOZHOM U ropsiyeit ff026a98
BOJIbI"

Pacuer konmyecTBa TEIIOTHI,

15 HE0OXOJUMOTO JIJIsl HArpeBaHUS Tea
Y BBIICNIIEMOTO UM MPU OXJIAXKICHUN

16 JlaboparopHas paboTa bubnuotexa [JOK
"Onpenenenue yaeabHOMU https://m.edsoo.ru/
TEIJIOEMKOCTH BenlecTra' ff0a6bb0

17 DHeprus ToIMBa. Y 1eiabHas bubnuorexa [JOK
TEIUIOTA CTOPAHUS https://m.edsoo.ru/

ff0a7b5a
IInaBneHue u OTBEpAEBaHUE
bu6mmoreka [IOK
18 KPUCTAINTMYECKUX TEN. Y IeTbHAs
https://m.edsoo.ru/
TEIJIOTA TJIABJICHUS ff0a71d2

19 JlabopaTtopHas pabota bu6mmoreka [TOK
"OnpeneneHue yaeabHON TEIIOTHI https://m.edsoo.ru/

ff0a72fe

IUIaBJICHUS JIbna"




20 [TapooOpazoBaHue U KOHJEHCAIIUS. bubnuorexa [LIOK
Hcnapenne https://m.edsoo.ru/
ff0a740c
21 Kunenne. Y nenbHas temiora bu6mmoreka [IOK




napooOpa30BaHUs U KOHICHCAIIUH.
3aBUCHMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOc(epHOTro

https://m.edsoo.ru/
ff0a786¢

JIaBJICHUS
BrnaxxHocTs Bo3ayxa.
bu6mmoreka [IOK
22 JlaGopaTopHnas pabota
"0 . https://m.edsoo.ru/
MpeesieHne OTHOCUTEIIbHON 027628
BJI&JKHOCTH BO31yxa"
” Pemenue 3amau Ha onpeneneHue
BJIQYKHOCTH BO3AyXa
[TpuHLUIIBEI paOOTHI TEIIOBBIX
24 neurateneil. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII/] TenoBoro aBuratens.
bu6mmoreka [IOK
25 TenoBble ABUraTEIN U 3aIllUTa
" https://m.edsoo.ru/
OKPY’KaIOIIEU CpeIbl f0aTcTe
2% 3aKOH COXpaHEHUs U MPEeBPAILICHUS
SHEPTUHU B TEIUIOBBIX MpoIieccax
IToaroToBKa K KOHTPOJIBHOMN
7 pabote 1o Teme "TernoBsie bubnuorexa [JOK
SIBJICHUS. https://m.edsoo.ru/
N3meHeHune arperaTHbIX COCTOSTHUI ff0a83f2
BemecTBa"
KonTponbhas pabota mo Teme
" bubmuoreka [JOK
28 TennoBele siBieHUs. 3MeHeHne
N " https://m.edsoo.ru/
arperaTHhIX COCTOSIHUI BEIIECTBA f0a86ac
29 OnekTpuzanus tei. [[Ba pona
AIEKTPUUECKUX 3aPsiI0B
VYpok-uccnenoBanue "DneKTpu3ausl
30 TN UHAYKIHUEH U IIpU

CONPUKOCHOBEHUN"




31 B3anmoneiicTBre 3apsyKEHHBIX TEIL. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/
ff0a87e4
DIIEKTPUYECKOE TT0JIE.
3 HanpspxkeHHOCTD bubnuoreka [IOK
3JIEKTPUYECKOTO IOJIA. https://m.edsoo.ru/
[IpUHLIUI CYTIEPIIO3UIIH ff0a8a0a
AIEKTPUUECKUX MOJIeH
Hocurenu anextpudeckux 3apsioB.
33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToMa
34 [IpoBOIHUKYN U TUAIEKTPUKHU. 3aKOH Bu6mmoreka [JOK
COXpaHEHUs JIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/
ff0a8ef6
35 Pemenue 3a1au Ha npUMeEHEHNE bubnuotexa [JOK
CBOMCTB JJICKTPUYECKUX 3aps0B https://m.edsoo.ru/
ff0a90cc
DNEKTPUYCCKUN TOK, YCIOBHS €0
36 cymecIT)BOBaHH;I. I/ICT(})IIIHI/IKI/I bubmmorexa LIOK
https://m.edsoo.ru/
ANEKTPUUECKOTO TOKa 029524
37 JlelicTBUA 3IIEKTPUYECKOTO TOKa bubmmorexa HOK
https://m.edsoo.ru/
ff0a96b2
VYpoxk-uccinenosanue "Jleiictue
38 ANEKTPUUYECKOTO TOJIs HA 1
MIPOBOJIHUKH U TUAJIEKTPUKH"
19 DJIEKTPUYECKUI TOK B MeTasuiax, bu6nuoreka [IOK
JKUIKOCTAX U razax https://m.edsoo.ru/
ff0a9838
40 DeKTpruYecKast 1erb U €€ COCTaBHbBIC
4acTu
Cua Toka. JlaboparopHast pabota BuGmiorexa LIOK
41 "N3MepeHue U peryIupoBaHUe CUIIbI 0.5

https://m.edsoo.ru/




TOKA"

ff0a8bd6




3J'ICI(TpI/ILIeCKOC HaIIPsSIZKCHHUC.

0 Boner™erp. Jlaboparopras padota 0.5 bubmmoreka [IOK
"M3MepeHue U peryJInpoBaHue ’ https://m.edsoo.ru/
HanpsokeHus" ff0a%14

03 CormnpoTuBiieHre NPOBOAHUKA. bubmmoreka [IOK
VY enpHOE CONPOTUBIICHHUE BEILIECTBA https://m.edsoo.ru/

ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh

44 ANEKTPUUECKOTO COMPOTUBIICHUS | bubmuoreka [JOK
MPOBOJIHUKA OT €r0 JUITMHBI, THIOMA A https://m.edsoo.ru/
MOTIEPEYHOT0 CeUeHus U Marepuaia” ff02a738
3aBUCHUMOCTH CHJIBI TOKA OT

bu6mmoreka [IOK
45 HanpsokeHus. 3akoH Oma 1yis
https://m.edsoo.ru/
ydactka ff0aad44a
TeTH
JlaGopaTopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CUITBI
bu6mmoreka [IOK
46 TOKa, UAYILET0 Yepe3 PE3UCTop, OT 1
https://m.edsoo.ru/
CONPOTHUBIICHUS PE3UCTOPa U ff0aa04e
HaNpsDKEHUs Ha
pesuctope"

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHMSI IIPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

n IIpaBUJjIa CIOKEHUS HAIIPSHKEHUN IPU | bubnuorexa [JOK
MOCJIENOBATEIILHOM COEAUHEHUN https://m.edsoo.ru/
JABYX M
pe3ucTopoB”

JlaGopaTtopHnas pabota "IIpoBepka

49 MpaBHJIa AJIsl CUIIBI TOKA TIPH 1 bu6mmoreka [IOK
[apajuieIbHOM COCIUHEHUU https://m.edsoo.ru/

ff0aadle

pe3uctopoB”




Pemienue 3aga4 Ha IMPUMCHCHUC

50 3akoHa OMa U1 pa3IuyHoro buGnnorexa [JOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHMSI TIPOBOJTHUKOB
51 PaboTa 1 MOIIHOCTb JIEKTPUUYECKOTO bubnuoreka [IOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/
ff0ab124
JlaGopaTopHas pabota
" bu6mmoreka [IOK
52 Omnpenenenue paboOThl U MOITHOCTH
https://m.edsoo.ru/
SJIICKTPHUYCCKOIro ff0ab3e0
ToKa"
DIIEKTPUYECKHE IIETTH U MIOTPEOUTENn
N bubmuoreka [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/
KopoTtkoe 3ambikanue F0ab660
IToaroTroBka K KOHTPOJIBHOMU
pabore no Teme "DneKkTpuueckue
bubmuoreka [JOK
54 3apsiibl. 3apsKEHHBIC Tela U UX
. . https://m.edsoo.ru/
B3auMoiecTBUs. [locTOSHHBIN fl0abd2c
ANEKTPUUECKUH TOK"
KonrponbHas padora no reme
"JNIeKTpUUIECKHE 3apsiIbl.
3apspKeHHbIE Tela U UX
. . bubmuoreka [JOK
55 B3auMojieicTBuA. [locTosTHHBII
. "B . https://m.edsoo.ru/
anexkTpuueckuit Tok"/Beepoccuiickas ff0abeas
IIpoBepoyHas paboTta mpu
MIPOBEACHUH
C UCIOJIb30BaHUEM KOMITBIOTEPA
56 [TocTostHHBIE MAarHUTHI, KX
B3aUMOJICIICTBUE
Ypok-uccnenoBaHue bubmmnoreka LIOK
57 " (3
N3ydenue noneu https://m.edsoo.ru/
TTOCTOSIHHBIX MarHUTOB" ff0ac3d0
bu6mmoreka [IOK

58

MarauTtHoe 1oj1e. MarautHoe 1ose




https://m.edsoo.ru/
ff0acOba




3eMiId U €ro 3HaYeHUE IS JKU3HUA Ha
3emite

59

Oneir  Opcrena. MarautHoe
[OJIE  DJIEKTPUYECKOTO  TOKa
MarHutHOE MoJie KaTylIKu ¢
TOKOM

bu6mmoreka [IOK

https://m.edsoo.ru/
ff0ac1d2

60

[TpuMeHeHue JIeKTPOMAarHUTOB B
texHuke. JlabopaTropHas pabota
"N3yueHune neicTBUs MarHUTHOT'O
T0JIsI HA IPOBOJAHUK C TOKOM"

0.5

Bbu6mmoreka [IOK

https://m.edsoo.ru/
ff0ac74a

61

OJEeKTpOABUTaTENb TOCTOSHHOTO
Toka. Micnionb3oBanue
AJIEKTPO/IBUraTEIeH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCHOPTE.

JlaGoparopHas paboTa
"KoHcTpynpoBaHue U u3yueHue
paboTHI B5IeKTpoIBUTaTENs "

bu6mmoreka [IOK

https://m.edsoo.ru/
ff0ac86¢

62

OmnpiTel @apanes. 3akoH
AIIEKTPOMATrHUTHON
uHaykiuu. [Ipasuno Jlenma

63

Onekrporeneparop. CrnocoOsl
MIOJTyYEHUS DJIEKTPUUECKON DHEPT M.
DIIeKTPOCTAHIIUHU Ha
BO300HOBIISIEMBIX

HNCTOYHHKAX SHCPIuu

64

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "DIeKTpUIecKre
W MarHUTHEBIE SIBIeHUS"

65

KonTponbhas pabota mo Teme
"DNeKTpuYecKue U MarHUTHbIE
sBreHns""/Beepoccuiickast

bu6mmoreka [IOK

https://m.edsoo.ru/
ff0acb14




npoBepouHas paboTa npu
IPOBE/IEHUH HAa OyMa)KHOM HOCHUTEIE

PezepsHslii ypok. Pabora ¢ bu6mmoreka [IOK
66 1
TekcTaMu 1o TeMe "TennoBrle https://m.edsoo.ru/
sBieaus" ff0acc5e
PesepsHblii ypok. PaboTa ¢
P b " . bubnmoreka [IOK
67 TekcTaMu 110 TeMe "IlocToSHHBIN 1
- https://m.edsoo.ru/
ANEKTPUUECKUIN TOK f0acde6
68 PezepsHslii ypok. Pabora ¢ 1
TEKCTaMH I10 TeMe "MarHuTHbIe
siBieHus"
OBIIEE KOJIMYECTBO YACOB 68 145

I10 ITPOI'PAMME




9 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
e Tema ypoka KoHTpOJIbHBI IpakTyeckn Aata tudposhie
Bcero U3y4eH o0pa3oBaTejibH
- e padoThbI e padoThbI st o
/
n
| Mexanunueckoe |
JIBUKEHUE.
MartepuanabpHas TOUKa
) Cucrema orcuera. OTHOCUTEIHHOCTD 1 but6mmoreka [JOK
MEXaHNYECKOTO IBMKECHUA https://m.edsoo.ru/
ff0ad474
3 PaBHOMepHOE | bubnuoreka [IOK
MPSMOJIMHEWUHOE IBUKEHUE https://m.edsoo.ru/
ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE
4 nBikeHue. CpeHsss © MTHOBEHHAs 1
CKOpPOCTh
5 [IpsmonuneitHoe | bu6mmorexa [LIOK
PaBHOYCKOPEHHOE ABUKEHUE. https://m.edsoo.ru/
Yckopenue ff0ad8d4
CKopocTh PSMOJIUHEUHOTO
6 PaBHOYCKOPEHHOTO 1
JIBUKCHHUSL.
I'pacduk ckopocTu
JlaGoparopHas paboTa
7 "Onpenenenre yCKOpeHus Tela npu | | bubmmorexa [LIOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/
HaKJIOHHOM miockocTy" ff0adb18
2 CBobonnoe nagenue tei. OnbITh 1

Tanunes




PaBHOMEpHOE ABMXKEHUE 110 | bubnuoreka [IOK
okpyxHoctu. [lepuon n yactora https://m.edsoo.ru/

ff0ael76




oOparmienus. JIunerinas u yriaosas

CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE
1 [lepsriii 3akoH HeloToHA. bub6nuorexa LIOK
Bexkrop cuibl https://m.edsoo.ru/
ff0ae612
B Bropoii 3akoH bubnuoreka [IOK
HsroToHa. https://m.edsoo.ruw/
PaBHOpelicTBYIOIIAS ff0ac72a
cuna
13 Tperuii 3akoH bu6mmorexa [LIOK
HrroToHa. https://m.edsoo.ruw/
Cynepno3unust Cui {f0ac982
Pemenue 3a1a4 Ha npUMEHEHHE bu6muoreka [IOK
14
3ak0HOB HrroTOHA https://m.edsoo.rw/
ff0aebbc
butmmoreka [JOK
15 Cuna ynpyroctu. 3akoH ['yka hits://m.edsoo.ru/
ff0aeca2
16 Pemenue 3amau o reme «Cuna
YOPYTOCTH
17 JlaGoparopHas paboTa bu6mmoreka [IOK
«Ornpenenenune KeCTKOCTH https://m.edsoo.ru/
MIPYKUHBDY ff0aee28
bu6nmoreka [IOK
18 Cuna Tpenus https://m.edsoo.ru/
ff0af738
19 Pemenue 3amgad no reme «Cuna but6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Omnpenenenue bu6muoreka [IOK

K03 dUIMEHTa TPEHHSI CKOJIbXEeHUS"

https://m.edsoo.ru/ff0af8be




Pemenne 3amay 10 TEMe

21 "3akonsl  Hptorona.  Cuiia bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuiia TpeHus
” Cuiia TSXKEeCTH U 3aKOH BCEMUPHOTO bubnnoreka [IOK

TATOTCHUA. yCKOp CHHUC CBO6OI[H01"O

https://m.edsoo.ru/
ff0af044




nagcHus

VYpoxk-koHpepenuus "JIBrmxeHue Ten

23 BOKPYT IPaBUTAIMOHHOTO IIEHTPa
(Conneunas cucrema). ['amakTukn"
Pemenne 3agau o teme "Cuna
24 TSKECTU U 3aKOH BCEMUPHOTO bubmmorexa LIOK
TTOTeHI" https://m.edsoo.ru/ff0af5{8
75 IIepBas kocMu4eckas CKOPOCTb. bubnuoreka [IOK
HesecoMocTs U nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepHaATIbLHOW TOYKH.
AOGCOIOTHO TBEPI0E TEIIO.
26 PaBHOBecue TBEpIOTO TENA € llqstlfij'j/l;lr?:cii()ur?l/}:mafe36
3aKpEIIEHHOU OChIO BPAILICHMUSI.
MowmeHnT cuibl. LleHTp TsxecTn
PaBHOBeCHEe MaTepHaATIbHOW TOYKH.
AOGCOIIOTHO TBEPIOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHOW OCBhIO BPAIICHUS.
MowmeHnT cunsl. L{eHTp TsKECTH
)% Pemenue 3ana4 1mo reme bubnuoreka [IOK
"MomeHT cuibl. LleHTp TsxecTn" https://m.edsoo.ru/
ffob02b4
[ToaroroBka K KOHTPOJILHOMU paboTe
29 o TeMe "MexaHu4YeCcKoe IBIKEHHE. bubnmotexa LOK
B3aumoeiictBue Ten" lflglgs(;i((l;;.edsoo.ru/
KonTponbHas padbora no teme
30 "MexaHU4eCKOE IBIKEHUE. bubmmorexa [IOK
Bzaumopeiicteue Ten" lfltf(t)%so:g/m.edsoo.ru/
cC
31 Nmnynsc Tena. UMIyabc CUIIBL. bu6nuorexa LIOK

3aKkoH




COXpaHEHUs UMITyJIbCa. YTIPYroe U
HEYIPYTroe B3auMOAECHCTBHE

https://m.edsoo.ru/
ffOb07fa

Perrennie 3agau mo reMme "3akoH

but6mmoreka [JOK

32
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/
ff0b096¢

3 Ypoxk-koH(pepeHus

"PeakTHBHOE IBUJKEHUE B
MIPUPOJE U TEXHUKE"
34 Mexanunueckasi paboTa ¥ MOIIHOCTh Bubmroreia LIOK
https://m.edsoo.ru/
ff0b0a84
35 Pabota cunbl TsKECTH, bubmmoreka IIOK
CHJIBL YIIPYT'OCTH U CUJIBI https://m.edsoo.ruw/
TPEHHUS ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOTHI CHITBI
TPEHUS [P PABHOMEPHOM
JBUKEHUHU TeJa 110
TOPU30HTAILHON TOBEPXHOCTID)

37 CBs3b 3HEprUM U pabOTHI.
[TorenumanbHas sHEPrUA

18 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/

ffob0c32
19 3aKOH COXpaHEHUs SHEPTUU
B MEXaHUKe
40 JlaGopatopHas pabota «3yuenue bubnnoreka [IOK
3aKOHA COXPaHEHUS YHEPIUm») https://m.edsoo.ru/
ffobl12fe
A1 KonebarenbHoe NBHKEHUE B €TO bubmuoreka [IOK

XAPaKTCPHUCTUKHU

https://m.edsoo.ru/
ftOb1858

42

3aryxaromiue KoneoaHus.

bubmmorexa [JOK




Boinyxnennsie konebanus. Pezonanc

https://m.edsoo.ru/
ff0b2010

43

MareMaTnyeckuii ¥ py>KUHHBINA
MasiTHUKH




VYpok-uccienoBanue «3aBUCUMOCTb

. bubnmoreka [IOK
44 repuo/ia KojiebaHuM OT )KECTKOCTH
https://m.edsoo.ru/
MPY>KUHBI U MACCHI TPy3a» f0b1974
45 [IpeBparnienue 3Hepruu npu
MEXaHMYECKUX KOJIeOaHMsIX
JlaboparopHas paboTa
but6mmoreka [JOK
46 «Ornpenenenne 4acToThl U Iepuoaa
. https://m.edsoo.ruw/
KOJIeOaHuit ffOblaec
MPY>KMHHOTO MAsITHUKA)
JlaGopartopnas pabota «IIpoBepka
47 HE3aBUCUMOCTH Teproja bubnuorexa [IOK
Kosie0aHuil rpy3a, NOJIBEIEHHOTIO K https://m.edsoo.ru/
HUTH, OT MacChl TPy3a» ff0b197a
Mexanudeckue BoHbI. CBOWCTBA
48 MeXaHn4uecKux BOIH. IIponobpHbIe U bubmmorexa [IOK
P https://m.edsoo.ru/
TOTIEPEUHbIE BOJIHBI fOb2 1 fe
Ypok-koHpepeHus
49 "MexaHU4eCKHEe BOJTHBI B TBEPIOM
Tele.
CeiicMuuecKr€ BOJIHBI"
50 3Byk. PactipocTpaHeHre u OTpaxeHue
3ByKa
Ypoxk-uccienoBanue
51 "HaOnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"
5 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
53 Ypok-koHpepeHuus "YnbpTpa3Byk u bubnuotexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/
ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOM paboTe bubnuoreka [{IOK

110




TeMe "3aKOHbI COXPaHEHUSI.
Mexannueckue kojaeOaHus U BOJIHBI"

https://m.edsoo.ru/
ff0b2510

Konrponsnas padora no Teme

55 "3aKOHBI COXpPAHEHMUS.
Mexanuueckue KoeOaHus u
BOJIHBI"

56 DNEeKTPOMArHuTHOE bu6mmoreka [IOK
ToJie. https://m.edsoo.ru/
ONEeKTpOMarHuTHbIE ffOb2abe
BOJIHBI

57 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJIH
Ypok-koH(bepeHIHs

58 "[lIxama bubmuoreka [JOK
DJIEKTPOMAarHUTHBIX BOJIH. https://m.edsoo.ru/
Hcnonb30BaHue 351eKTpOMarHUTHBIX ffOb2fe6
BOJIH JIJIsl COTOBOM CBS3H"

VYpoxk-uccienoanue "M3yuenue
. bubmmorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
6 " https://m.edsoo.ru/
MOMOIIbI0 MOOMIIBHOTO TenedoHa FOb2cbe
Pemenue 3aa4 Ha onpeseneHue

60 YaCTOThI U JJIMHBI 3JIEKTPOMArHUTHOMN
BOJTHBI
DNeKTpOMarHuTHas pUpo/ia CBETa.

. bubnmnoreka [IOK

61 Ckopocts cBeTa. BonHOoBBIE CBOMICTBA

https://m.edsoo.ru/
ceera ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe

bubnunoreka [IOK

62 pacrpocTpaHeHue CBeTa. 3aTMEHUs

C P https://m.edsoo.ruw/
ousiHIa u JIyHbI f0b3658
3aKOH OTpa)XEHUs CBETa. 3epKaia.
63 Pemenue 3anay Ha €HEeHue brbmmorexa HOK
IIICHHUE 33]1a4 Ha TPUMEHCHU
p https://m.edsoo.ru/

3aKOHa OTpaXCHUA CBCTA

ff0b38c4




64

[Ipenomnenue cera. 3aKOH

butmmoreka [JOK




IpCIOMJICHUSA CBCTA

https://m.edsoo.ru/
ff0b3aea

[losnHOE BHYTpEHHEE OTpaKeHHE

bu6mmoreka [IOK

65 CBETA.

Hcnonp3oBanue mojrHoro hitps://m.edsoo.n/
ff0b3c5¢c

BHYTPEHHETO OTPaKEHUS B

ONITHYECKUX CBETOBOIAX

JlabopaTopHas pabota

66 "NccnenoBaHue 3aBUCHMOCTH yTJIa
MIPEJIOMJIEHHUST CBETOBOTO JIyda OT
yTia majaeHus Ha
rpaHule "Bo3yX-cTekio""

Ypok-koHpepenmus "Vicnons3oBaHue
67 MIOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS
CBSI3L"
Bubnuorexa IIOK
68 JInusel. OnrTnyeckast cujia JIMH3bI 1
https://m.edsoo.ru/
ffob3f2¢
. bubmnorexka LIOK
69 [TocTpoenne n300pakeHM B IMH3AX 1
https://m.edsoo.ru/
ffob444a
JlaGopaTopHas abora
" patop P bubmuoreka [IOK
70 Onpenenenue (hokycHOTO
. https://m.edsoo.ru/
paccTOsTHUSL M ONTHUYECKON CHIIbI F0b4206
coOuparore JUH3bI"

71 Ypok-koH(bepeHIHs bubnuorexa [IOK
"OnTryeckue TUH30BBIE https://m.edsoo.ru/
puGops"” ff0cOa7e

bubnunoreka [IOK

72 I'na3 kak onTudeckas cucreMa.
3peHne https://m.edsoo.ru/

p ff0b4684

7 VYpoxk-koHpepenuus "JledexTs

3penusi. Kak coxpanuts 3penue"




74

Paznoxxenue 6enoro cBeTa B CIIEKT.
OmnpiTel HetoToHa. CiioskeHue
CIEKTpaJIbHBIX 1IBETOB. Jlucnepcus
cBeTa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c0f4c




JlaGoparophas pabota "OnbITH 1O
Pa3oKeHUIo OEJI0ro CBeTa B CIEKTP

75 M BOCIIPUATHIO LIBETA IPEIMETOB IIPU buGnnorexa [IOK
p H pea P https://m.edsoo.ru/
uX HaOJIOJICHUU Yepe3 1IBETOBbIE fl0c0e2a
¢bunbTpor"
Ypok-npaktukyM "BosiHOBbIE
76 CBOICTBA CBETA: JUCIIEPCHS,
untepdepenmus u nudpakmus'
77 OmnbiThl Pesepdopaa u muianerapHas bubnnoreka [IOK
MOJICIb aTOMa https://m.edsoo.ru/
ff0c12a8
78 IToctrynatel bopa. Moaens atoma
bopa
Hcnyckanue 1 HorioieHue cBeTa
g . bubnuoreka [IOK
79 atoMoM. KBaHThl. JInHeH4yaThIe
https://m.edsoo.ru/
CHCKTPBI ffoc144c
Ypok-nipakTUKyM bu6mmoreka [IOK
80 "
Habnronenue cexktpos https://m.edsoo.ru/
ucnyckaHus'" ff0c1550
N bubmuoreka [IOK
81 PannoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/
ff0c1672
2 CtpoeHne aTOMHOTO sIpa. bubnnoreka [IOK
Hyxnonnas Moznenb https://m.edsoo.ru/
ffOc18ac
PanmoaktuBsHbIE bubnuorexa [JOK
83
npespaieHus. 1M3ororsl https://m.edsoo.ru/
ff0clal4
84 Pemrenue 3amay o reme: bu6mmoreka [IOK
"PagnoaKTUBHEBIE https://m.edsoo.ru/
npeBpamnieHus" ffoclbda
85 [Tepuon monypacmasna




86

VYpoxk-koHpepenuus "PaanoakTUBHbIE
U3JIy4€HUs B IPUPOJIE, MEUIIMHE,
TeXHUKe"

bu6mmoreka IIOK

https://m.edsoo.ru/
ff0c2126




SnepHble peakuuu. 3aKOHbI

bubnuorexa [JOK

87 COXpaHEHUs 3aps10BOr0 U MacCOBOIO
P A https://m.edsoo.ru/
ueen ff0c1c58
28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnuoreka [{IOK
MAacChl U DHEPTUUA https://m.edsoo.ru/
ff0cld7a
29 Pemenue 3anau o reme "SnepHeie
peakuun"
9 Peakuuu cuHTe3a u nenenus saep. bubmmoreka [IOK
Ucrounnku sueprun CoitHIa U 3BE3NT https://m.edsoo.ru/
ff0c1e88
Ypok-koupepenmus "Anepaas
01 JHepreTuka. JlencTBus
PaIMOAKTUBHBIX H3TyUYEeHUN Ha
YKUBBIE
OpraHu3msI"
[ToaroroBka Kk KOHTPOJILHOM paboTe
» 1o TeMe "DIIeKTPOMarHuTHOE TOJIE. bu6mmoreka [IOK
DIIEKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ruw/
KBanTtoBbie sBneHus" ff0c223e¢
KonTponbhas pabota no Teme
93 "DeKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanrtoBsie siBneHus"
IToBTOopenue, o0o0IEHNE.
but6mmoreka [JOK
94 JlaGopaTopHbIe pabOTHI 11O KypCy
B . " https://m.edsoo.ru/
3aMMOJICHCTBHE TEN f0c2454
[ToBTOpenue, o600menue. Pemenune
bubnunoreka [IOK
95 pacueTHBIX M Ka4eCTBEHHBIX 33]1a4 10
- " https://m.edsoo.ru/
Teme "TernnoBblie Mporecchl f0c2572
96 [ToBTOpenue, o6obmenue. Pemenne but6mmoreka [JOK




pacyeTHBIX M KAaYECTBEHHBIX 33/1a4 [0
teme "KIIJ] TermnoBbeIx aBurareaei"

https://m.edsoo.ru/
ff0c2a22

IToBTopenue, 06o0eHne. Pemenne
97 pacyeTHBIX U KaYeCTBEHHBIX 3a/]a4 110
teme "KII/] anexTpoycraHoBok"

but6mmoreka [JOK

https://m.edsoo.ru/
ff0c2b30

[ToBTOpenme, 0600IIEHNE.

bubnuoreka [IOK
8 JI 1 1
9 ) abopaTopHbIe pa6(?'TbI 10 Kypcy hits://m_edsoo.ru/
CBeTOBBIE SIBJIIEHUSA f0c2c52
[ToBTOpeHME, 0000IIEHNE.
bubnuoreka [JOK
99 Pabota ¢ Tekcramu o TeMe 1
" https://m.edsoo.ruw/
3aKOHBI COXpaHEHUS B f0c2d6a
MmexaHuke"
[ToBTOpenue, o606menue. Padora ¢
\ bubnunoreka LIOK
100 Texkctamu 1o teme "Koebanus u 1
" https://m.edsoo.ru/
BOJIHBI ff0c2e82
[ToBTOpenwue, 0600EeHNuE.
but6mmoreka [JOK
101 Pabora ¢ TekcTamu o Teme 1
" " https://m.edsoo.ru/
BETOBBIE SIBJIICHUS F0c3044
[ToBTOpenue, o606menue. Padora ¢
102 TekctaMu 110 TeMe "KBanrosasa u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO HACOB
- 102 26

[10 ITPOI'PAMME







YYEBHO-METOJINYECKOE OBECIMTEYEHUE OBPA30BATEJLHOTI'O
MPOLIECCA
OBSA3ATEJBLHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Gusuka 7 xknacc/ [Mypeimesa H.C., BaxxeeBckas H.E., YUapyrun B.M. ObmectBo
C OTPaHUYEHHOMN OTBETCTBEHHOCTHIO «IPODAY; AK1IMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBenmenue»

» Gusuka § knacc/ [Typeimesa H.C., Baxxeesckas H.E., Yapyrun B.M. O01mectBo
C OrPaHUYEHHOM OTBETCTBEHHOCTHIO «[PODAY»; AKIMOHEpHOE 00111ECTBO
«M3parenscTBO «lIpocBenieHne

» ®usuka 9 knacc/ [yperuesa H.C., Baxeesckas H.E., Yapyrun B.M.

OO611ecTBO ¢ OTPAaHUUYCHHOM OTBETCTBEHHOCTHIO «IPODAY; AxiioHepHOE
00111eCTBO

«M3parenscTBO «lIpocBenieHney

METOJANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
» Guzuka. 7 knacc. O0ydaronue BOMPOCH U 3a7aHus K yueOHuky JI.O.
I'enpenmreiina/ 'enpeninreiin J1.O., bynaroB A.A. — M. [Ipocsemenue, 2022.
» ®usuka. 8 kinacc. O0yyaroliye BOIPOCHl U 3aJlaHus K yueOHuky JI.D.
['ennenmreiina/ ['ennenmreiin JI.3., bynaroB A.A. — M. Ilpocsemenue, 2022.
» dusuka. 9 kmacc. OOyyaroIre BOIPOCH U 3aaHus K yueOHuKy JI.D.

I'ennenmreiina/ ['ennenmreiin JI1.O., bynatos A.A. — M. Ilpocsemenue, 2022.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NUHTEPHET
GetAClass — @u3nka B ONbITaX U 3KCIEPUMEHTaX
https://www.youtube.com/(@getaclassphys/about
» Halyk Smart - o6pazoBarenbHbIil KaHaT
https://www.youtube.com/@halyksmart6656/about
» OenepanbHbBIN IIEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB IS
ob1rero oOpazoBaHus
http://window.edu.ru/
» Equnoe okHO focTyna K 00pa3oBaTelbHBIM pecypcam
http://www.school.edu.ru/
* Poccuiickuii 00111e00pa3oBaTebHbI MOPTaI
https://resh.edu.ru/ - POIII

https://skysmart.ru/ - Ckaiicmapt






['yokoBa Onbra
degopoBHa
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