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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (u3NKe Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUW M TpeOOBaHUW K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM deaepanbHOil padouel MporpaMmMbl BOCIIUTAHUS U
Konnenuuu npenonaBanust yue6Horo npenmera « Du3nkay.

[Iporpamma 10 (Qu3NKe Ha YypOBHE OCHOBHOIO o00Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOKEHHM M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHON paboyeill MporpaMmMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPENoIaBaHus yueOHOTo npeamMera «Dusnkay.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alMI0 H3yYEeHHUS
GbU3MKM Ha JEITEILHOCTHON OcCHOBe. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOro mpemMera B peanusamuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOyUEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMma no ¢gu3nke ycTaHaBIUWBACT paclpeesieHue yueOHOTo MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
W3Y4YCHUS] T€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJaronIXcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YUUTEIIIO B CO3/IaHUM paboyeil mporpaMMBbl 10 y4eOHOMY MIpeaMETY .

®du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE MIPOILIECCOB U
SABJICHUH, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (U3UYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTHHY  MHpa,
NpeaoCcTaBiIsieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAYyYHOTO METojia
MO3HAHUA, TO €CTh CII0C00Aa MOTYUYEHUs JOCTOBEPHBIX 3HAHUHN O MUpE.

OpHa W3 THaBHBIX 3a/ad (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpEe OOIIETO
o0pa3oBaHUS COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE MpEIINojaracT OBJIaJICHHUE
CICAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEAOBaHUS;



HHTCPIIPCTUPOBATL JAHHBIC M HCIIOJb30BAaTh HAYYHBIC AOKA3aTCIbCTBA
JI TIOJIYYCHHA BBEIBOIOBY.

[enn wu3yueHus ¢GU3NKK HaA YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
OmpeNeNieHbl B KOHIEMIUM TMpenojiaBaHusi ydyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamusix Poccuiickoit ®exaepaiuu, pean3yOMUX
OCHOBHBIE 00111e00pa30BaTeNbHbIE POTPAMMBI.

[enwn n3ydenust Gu3nuKu:

npuoOpeTeHNEe HWHTEpEeca M CTPEeMJICHUS OOYYalolUXCS K HayYHOMY
WU3YUYCHUIO TPUPOJBI, PA3BUTHUE HMX HHTEIUICKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BHUTHE MPEJICTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA B (hOPMHUPOBAHUE
MCCJIEeI0BATEILCKOT0 OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;
dbopMHpoOBaHNUE TPEACTABICHUA O pONM (DU3UKHU U1 Pa3BUTHUS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynymieit
npoeCCUOHATILHON JIESITeIbHOCTH, CBA3AHHON C (DU3UKOM, MOJATOTOBKA K
JagbHEeUIlIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTrKEeHHME 3THX IIeNIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01iero o0pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIISTYIOIINX 3a/1a4:

NPUOOPETCHUE 3HAHMA O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPUUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX

MpUOOpPETEHNE YMEHUN OIMUCHIBATH M OOBACHATH (DU3UUECCKUE SIBJICHUS C
HCIIOJIb30BaHUEM TTOJYyUYCHHBIX 3HAHUM;

OCBOCHHE MECTOJIOB pEIICHUS TMPOCTCHINNX pacyeTHBIX 3aJad ¢
HCITIOJIb30BaHUEM (br3UIeCcKuX MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOJIHBIC SIBIICHHUS U BBITIOJIHSATH OIBITHI,
nabopatopHble  pabOTBl W AKCICPUMEHTAJbHBIC HCCICIOBAHUSI C
HCIIOJIb30BaHUEM U3MEPUTEILHBIX TPHUOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ MH(pOpMaIeld (GU3NIECKOro COACPIKAHUSA,
BKJTFOYasi MH(POPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTUYECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO cO chepamu podheCCHOHAILHON JIeATEIbHOCTH, CBI3aHHBIMHU
C (U3MKOW, W COBPEMCHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKCHUSIX (PU3UIECKON HAYKH.



OO6m1ee YrciIo YacoB, PEKOMEHOBAaHHBIX JIJIsl U3y4ueHus QU3UKU Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B Helemo), B 8 kiacce — 68
gyacoB (2 uaca B Hemenwo), B 9 kmacce — 102 yaca (3 waca B HeIENo).

[Ipennaraemsiii B mporpaMmMme mo (GU3MUKe MepeveHb JabopaToOpHBIX padoT H
OTBITOB SIBJISICTCSI PEKOMEHIATSIIbHBIM, YUUTENb JeJaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX PabOT W OIBITOB C YYETOM HWHIWBHIYAIbHBIX OCOOCHHOCTEH
OOyJarOIIMXCs, CIHUCKA AKCICPUMEHTAIBHBIX 3aIaHHH, MpEIaraéMbIX B paMKax
OCHOBHOT'O TOCYJIJAPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COAEPKXAHME OBYUYEHUSA

7 KIIACC
Du3uKa 1 €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUpa.

®usuka — Hayka O mpupoie. SBinenHus npupoapl. Ousznyueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbL. M3MmepeHue @uanueckux BelWyuH. PuUznyecKue
npudopsl. [lorpemHocts n3MepeHnii MexxayHapoiHasl cucTeMa €JuHULL.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH HW3Y4YaloT MPUPO.Y.
EcTecTBeHHOHAyUYHBIN METOJl TO3HAHUA: HAOIOJEHHE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBineHus. Onucanue Gu3NUecKuX SBJICHUN € TOMOIIBIO MoJIeei

Hemoncmpayuu.

1. MexaHW4YeCcKHEe, TEIUIOBBIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnyeckue MpuOOPHI U MPOLEaypa MPAMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHue EHbI IeIEHUS MIKaJIbl U3MEPUTEIBHOr0 Mpubdopa.

2. U3mepenue pacCTOAHUN.

3. Hsmepenue oO0béMa XUAKOCTH U TBEPOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEI.

5. M3mepenue temieparypsl HNpU HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H

JlaTYUKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BhICOTA
MyCKa.

IlepBoHayabHbIE CBEJACHHUS O CTPOCHHH BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactuy BemecTBa. CBSA3b CKOPOCTH JBMKEHHSI YACTHL] C
temnepatypoil. bpoyHoBckoe nBmxkeHue, auddysusa. BzaumoneiicTBue wyactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ia30B, JKUJIKOCTEH M TBEPIBIX
(kpucramnyeckux) Tesl. B3anMocBsi3b MEXy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M UX aTOMHOMOJICKYJIAPHBIM cTpoeHrueM. OCOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmionenue OpoyHOBCKOTO JBUKECHHUSL.

2. Habmonenue nuddysumn.



3. HaGmionenue — siBieHUN,  OOBACHAIOIIMXCS  NPUTSDKCHUEM — WIH
OTTaJKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuameTpa aroMa METOAOM PsIOB  (C  MCIIOJIB30BAaHUEM

dboTorpaduii).

2. OnpIThI 1O HAOJIIOEHUIO TETJIOBOTO PacIIMPEHHsI ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

/IBuKeHMe M B3aUMOAeiCTBHE TeJl.

Mexanudeckoe ABUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUH. Pacuer mytu u
BPEMEHU JBUKEHUS.

SlBneHne uHepUMM. 3aKOH HMHEPLUHU. B3amMopeicTBHe Tesl KaKk NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCcTh BemecTBa. CBSI3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B E€IUHULE
o0beMa BEIECTBA.

Cuna kak xapakTepHCTHKa B3auMoaeicTBus Ten. Cuila yrnpyroctd U 3aKOH
['yka. M3mMepeHne cuiibl C MOMOILIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTH. CHJla TSHKECTH Ha ApYrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX O OXHOW NpsiMoM. PaBHonelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpauuu.

HabGmrogenne MexaHnueckoro IBUKEHUS TeTa.
N3mepeHne cKopocTy NPSMOJINHEMHOTO ABUKEHHUS.
HabGnronenue siBjeHUs! HHEPLIUH.

CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEJL.
CnoxeHue CHJl, HallpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO IBHKEHHUS (IIapHKa B KUIKOCTH,
MOJIEH 3JIEKTPUUECKOTO aBTOMOOUJIS M TaK Jlajee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHHsA Opycka WM IIapuKa I0
HAaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTbh pACTSKEHUS (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

1
2
3
4. HaOmroneHrne n3MEHEHUs! CKOPOCTHU MPU B3aUMOJIEHCTBUH TEJI.
5
6

5. OmnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHHS OT
BECa Tela U XapakTepa CONPUKACAOIIMNXCS IOBEPXHOCTEN.
JlaBJjieHMe TBEPABIX TeJI, }KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBITICHUS! ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT oObema, TemmeparTypsl. llepemaua naBieHuUs
TBEPJBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [ImeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS JKUJKOCTU OT TiayOuHbl. ['mapocraTtudeckuit
napagokc. Coobuatomuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emin u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTo TABJICHHUS.

JlelicTBHE )KUIKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUIKOCTBHIO U Ta30M.

Coolmaromuecs: CoCyabl.

['mapaBauyeckuit mpecc.

[IposiBnenue nercTBus aTMOC(HEPHOro JaBICHUSI.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€Ja Y TJIOTHOCTH KUJAKOCTH.

S

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcIIOBHE IUIABAaHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHONIEHUS INIOTHOCTEH TeNa U KUIAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBI, JEUCTBYIOIICH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OmnpIThI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJIKOCTh YaCTH TeJa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKA U
OIIpEICIIEHUE €€ TPYy30IOABEMHOCTH.

Pabora nu MomHOCTB. JHEprus.

Mexanudeckast pabota. MOITHOCTD.

[IpocTbie MexaHU3MBbI: pbluar, OJOK, HaKJIOHHas IUIOCKoCTh. [IpaBuio

paBHOBecusi pbryara. lIpumMeHeHwe TmpaBWJia paBHOBECHUs] pbluara K OJIOKY.



«3onoToe mpaBuwio» MexaHuku. KoaddummeHTt mone3Horo AeicTBUsA (nanee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas »dHeprusi. KuHeTmueckas ¢ TOTEHIMAJIbHAs SHEPruUsl.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIYMH B MEXAHUKE.

Hemoncmpauyuu.

1. IIpuMmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccrnenoBanue yclIOBUM paBHOBECHS pblyara.
3. Usmepenne KIIJl HaKIOHHOM TITIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPIHH.
8 KVIACC

TensioBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemecTBa. Macca U pa3Mepsl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHOKUHETHYECKON TEOPHH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHUN BeIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYISIPHO-KUHETUYECKOM TEOPUHU.
CmaunBaHM€ U KaMWUISIPHBIE sIBIICHUSI. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABUKECHUSA
yactull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHST BHYTPEHHEH HHEpPIruu:
Terionepeaaya u COBEpIIICHUE pPadoTHI. Bus TeIIonepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuuecTBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBa. 1emiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIuioBoro Oanadca. IlmaBneHue w
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEHIESCTB. YJEIbHAs TEIJIOTA IIJIaBJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YienpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOro
JTaBJICHUS.

BnaxnocTs BO3ayXa.

DHeprus ToIIMBa. Y eabHas TEIJIOTa CrOpaHusl.

[TpuHumner pabotel TermaoBbiX aBurarenei KIIJ TemmoBoro murarens.
TerioBble ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHUS U IPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO ABHKCHHUS.
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Habmonenne nuddysun.

HabOmronenne ssBjieHn cMauMBaHKS M KaMWLIAPHBIX SBJICHUM.
HaGmro1enre TenioBoro paciumpeHus Tel.

N3meHeHnne naBieHus ra3a Mpud W3MEHEHUM 00bEMa W HArpeBaHUU WIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TeMIEpaTyphl.

Bupr Temionepenaym.

OxyaxIeHUe TIPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMU.

. CpaBHEHHE TEIUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habmoienue kuneHwus.

. HabmroieHne nocTosiHCTBa TEMIEPaTyphl PU IJIABJICHUH.
13.

Moenu TeIIOBBIX JABUTATEIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHMUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B OaJJIOHE HITTPHUIIA.

OnbITHl, NEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00béMa M HarpeBaHUS W OXJIAKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHUs] BHYTPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHUJL.

HccnenoBanre SBICHUS TETUIOOOMEHA IPU CMEIIMBAHUM XOJIOJHOH U
ropsiueu BOJIbI.

Omnpenenenne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIUJIUHIPOM.

Onpenenenue yaeabHON TEIII0OEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCIapeHusl.

OrnpenenieHue OTHOCUTEIBHON BIQXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TETUIOTHI MUIABJICHUS JIbJA.

3JI€KTpI/I‘leCKI/Ie 1 MaroHmTHbIC SABJICHUA.

Onextpuzauus Ted. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTBue
3apsDKEHHBbIX Tel. 3akoH KynoHa (3aBUCMMOCTH CHIJIBI  B3aUMOJACUCTBUS
3apsKEHHBIX TN OT BEJIMYMHBI 3apS0B U PACCTOSIHUS MEKIY TEIAMH).

Onektpuueckoe mnone. Hanpsok€HHOCTE diekTpudeckoro nosist. IlpuHomn
CYINEPIIO3ULINH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUSA DSJIEKTPUUECKOrO TOKA.
N CTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TelIoBOeE,
XUMUYECKOE, MAaTHUTHOE). DIEKTPUUYECKHI TOK B XKUJKOCTSIX U razax.

Onektpuueckas uenb. Cuma  Toka.  DJIEKTPUUYECKOE  HAIpsKEHHUE.
ConpoTuBiIE€HUE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
ans ydactka uenu. [locienoBarenbHOE WM MapalyIeIbHOE  COEAMHEHUE
MTPOBOJTHUKOB.

PaGotra ® MOmHOCTH 3JIeKTpUuecKoro Toka. 3akoH Jlxoymns—JleHa.
DneKkTpudecKue 1enu U MOTPeOUTENH IIEKTpUIecKoi sHepruu B 0bITy. KopoTkoe
3aMBbIKaHHUE.

[ToctossHHBIE ~ MarHuTHl.  B3auMOAEHCTBHME  TMOCTOSAHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHutHoe 1mosie 3eMJId U €ro 3HA4YCHUE JIJIs KU3HU Ha 3eMlie.
OneiT  Opcrega. MarauTHoe T1oJ€  3JIEKTpUYecKoro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUrATENb MOCTOSTHHOTO TOKa. lCMONb30BaHUE JJEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABnenne snekTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6b1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DIeKTpur3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DNeKTpocTaTuYeCcKass HHAYKIUSI.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpoBOAHUKY U TUDIICKTPUKH.
MoaenrpoBanue CUIIOBBIX JIMNHUU 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlelicTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B dKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenne cuibl TOKa aMIepMETPOM.
. I3Mepenune 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peoctar u MarasuH cOnpoOTUBIICHU.
. BzauMoielicTBHEe MOCTOSIHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre MarHUTHBIX IOJIEH MOCTOSTHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHoe 1oJjie Toka. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO MOJISi HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb ITIOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIUH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHUIO DJEKTPU3AIMK Ted WHIYKIUEH U Mpu
CONPUKOCHOBEHUH.

UccnenoBanre neWCTBUSL DJIEKTPUYECKOrO TIOJISI HAa TPOBOJHUKUA U
JUBJIEKTPUKHU.

COopka u mpoBepka paboThI MEKTPUIECKON I[EMTH MOCTOSHHOTO TOKA.
W3mepeHne U peryJImpoBaHUe CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAMPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TOKA, MAYIIETO 4Y€pe3 pe3UcTop, OT
COMPOTUBJICHUSI PE3UCTOPA U HATIPSHKEHUST HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHUs U MaTepHaa.

[IpoBepka mpaBwiia CIOXKEHUS HAMPSHKEHUM MpPU TOCJIEI0BATEIHHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia a1 CWIbl TOKa MpPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIACIAEMOM Ha
pe3nucrope.

HccnenoBanre 3aBUCMMOCTUA CHJIbI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKECHUS Ha HEH.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJSL TMOCTOSIHHBIX ~ MarHUTOB TP UX
OOBEMHEHUU U Pa3/ICIICHUN.

HccnenoBanne NEMCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI  B3aUMOJEHUCTBUS
KaTyIIKM C TOKOM KM MarHuTa OT CHWJIbl TOKa M HaIpaBJICHUs TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCTBYSI MATHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3yueHue padoThl 3JE€KTPOIBUTATEIIS.

20. 3mepenue KII/] anekTpoaBuraTebHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBICHUSA DJJIEKTPOMArHUTHONM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHHUM 3HAUYEHUSI W HAIPaBJICHHUS WHIYKIIMOHHOTO

TOKA.
9 KVIACC

MexaHn4yeckue siBJCHUA.

Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JABMXKEHUsS. PaBHOMEpHOE MPSAMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsAMoiInHEiiHOe aBMXKeHUE. CpelHssi 1 MTHOBEHHAs
CKOPOCTb TeJla IPU HEPABHOMEPHOM JBHKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe nBrkeHue. (CBoOoaHOe
najgenue. OnwiTel ["anuies.

PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. llepnoa u yvactora obOparieHus.
JIuneiinas u yrinoBas ckopocTd. LIeHTpocTpeMHUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropoi 3akoH HeroroHa. Tperunii 3akoH HprotoHa.
[IpyHIMT CynepnO3uLUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEHUSI CKOJIbXKEHUS, Cuila
TPEHUs MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue marepuanbHON TOYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. Mi3menenne mmmyiibea. UMmynbe cuilbl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBsA3b S3HEPruu U padboThl. [loTeHnanbHast YHEPTHsl Tena, MOAHITOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHImanbHas sSHeprust CxKaTou npykuHel. Knunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW AHEPIHH. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalOmroneHne MeXaHU4YecKOro JABUKEHUS Tela OTHOCHTENIBbHO Pa3HbIX Tell

OTCYCTA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHuEe TyTed W TPACKTOpUW JBUKEHHS OJHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITUHENHOTO JIBUKCHHUSL.
HccnenoBanre npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHHS.

HaOnronenue ABUKEHUS Tella MO0 OKPYKHOCTH.

HabGmronenne MexaHnuecKuX SBICHUM, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ PAaBHOMEPHOM UM  YCKOPEHHOM JBHXKCHUHU
OTHOCUTEIBHO KabMHeTa (PU3UKH.

3aBUCMMOCTh YCKOPEHMSI Tella OT MAacChl TeJla M JIEHCTBYIOLIECH Ha HETO
CHJIBL.

HabGmronenue paBeHCTBA CHIT TIPU B3aMMOICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUU.

[lepenaya umItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMIYJIbCca MPU HEYNIPYTOM B3aUMOICHCTBUM.

CoxpaHeHue UMITyJIbCa IPU a0COIFOTHO YIIPYTOM B3aUMO/IEHCTBUU.
HabGmronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU IBUKEHUU TeJIa MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa JUisi pa3roHa W JaJIbHEHIIEr0 PaBHOMEPHOTO
JIBKEHUS IAPUKA WIH TEIEKKU.

OmnpeneneHue cCpeaHedl CKOPOCTH CKOJIBKEHUST OpycKa WM JBUXKECHUS
[IapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHH IIO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU MHPHU PaBHOYCKOPEHHOM
JIB>KCHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HayaJbHOMW CKOPOCTU IYTH OTHOCATCS KakK PsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue padOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABUKEHUH Tela
110 TOPU3OHTAJILHOU MMOBEPXHOCTH.



10. Ompeieniene  paboOTBHl CUJIBI  YIIPYTOCTH TPU  TMOABEME Tpy3a C
WCIIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.
11. MI3yueHue 3aK0Ha COXpaHEHUS SHEPTUMU.
Mexannveckue KoJ1e0aHUs U BOJIHBI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U MpyKUHHBIM MasTHUKU. [IpeBpamieHue
DHEPTUU TIPH KOJICOATETHHOM JIBHKCHHH.

3aryxatouue  koneOanus.  BwiHyxkzaeHHsle — kojebanus.  Pe3zonanc.
Mexanuueckue BosiHBL. (CBOWCTBa MeXaHWMYECKUX BOJH. IIpomonbHble W
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI © CKOPOCTh €€ PacHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. ['pomMKkocTh 3ByKka W BbicoTa ToHA. OTpaxeHue 3Byka. MHpazByk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue xosie0aHUM Tel IO JEWCTBHEM CHUJIBI TSHKECTH U CUIIBI
YIIPYTOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)IEHHBIX KOJIEOAHUI U PE30HAHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHbIX BOJIH (Ha MOJIETH).
HaOmronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopre pabomul u onvimol.
1. OmpeneneHue YacTOoThl M NEpHoJa KoJeOaHW MaTeMaTUYeCKOro
MasITHUKA.

2. OmnpexeneHre 4acTOTHI U MepUoAa KoJIeOaHU MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTU TIepHOJia KOIeOaHWl MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH NIEPUOIa KOJIeOaHUN NPY>KUHHOTO MasiTHUKA

OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepUO/a KOJeOaHHI rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Irpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  Tepuoja  KoJeOaHuid
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO MaJICHUS.
DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  TOJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHUTHBIX BOJH. I[lIkana »IEKTpOMAarHUTHBIX BOJH. Mcnonp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H.
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OnekTpoMarHutHas npupoaa cBeta. CkopocTh cBeTa. BoIHOBBIE CBOICTBa
CBETa.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsmosnmnHenHoe
pactipoctpanenue cBera. 3atmMenust Connna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYTpeHHee
OTpaXeHHe cBeTa. VICmonp30BaHWE TIOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnumH3e. Onrtuueckas cucrema (oToammapara,
MHKpOCKONIa M Tejeckomna. ['J1a3 kak onTuyeckas cucteMa. bin30opykocTh U
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel Hptorona. CroxxeHue
CIIEKTpaJbHBIX LBETOB. Jucnepcus ceera.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTruyecKkuii CBETOBO/I.

Xon nyuel B coOuparole JInH3e.

XO0J ny4delr B pacCeUBAOIIEH JIMH3E.

[TomyueHnne n300pak€HUii ¢ TOMOLIBIO JINH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopuens riasa.

11. Paznoxenue 6e10ro cBera B CIEKT.

12. [lonmy4yenue 0enoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPA)XKEHHSI CBETOBOTO Jiyda OT yrIJja
MaJICHUS.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEaMETa B TUIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUS CBETOBOIO JIy4a OT yTJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomydeHue N300paKEHHM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparoiien
JIMH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBI IO BOCHPUSATHIO I[BETA MPEAMETOB MpPHU WX HAOIIOJACHUU uepes3
[[BETOBbIE (DUIIBTPHI.

KBaunTtoBbIe siBJICHMS.

Omnwitel Pesepdopna u minanerapHass Mojenb atoma. Mognens aroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
OHeprust CBsI3M aTOMHBIX saep. CBs3b MAacChl M SHEpPruu. Peakuun cuHTE3a U
nenenus saep. Uctounuku sneprun CoaHIla U 3BE3]I.

SnepHas sHepreTuka. JleMCTBUS pPaaMOAKTUMBHBIX W3JYYEHUW HA >KUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHEKTphI U3IYUYCHUS U MOTJIOIICHUS.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. CmekTp BoaOpoaa.

4. HaGmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTurka HOHU3UPYIOIINX U3TYyUYESHUM.

6. Peructpanus uzinydeHust pUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HabGmrogeHue CIIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHS.

2. HccnepoBanue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMINN MOAYJTH TIPEAHA3HAYCH /I CHUCTEMAaTHU3aIuu
u  0000IIeHHS  TPEIMETHOTO  COACpKaHWA H  OMbITa  JICSTEIIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMeHy Mo (¢u3uKe i 00ydaroniuxcs,
BBIOPABIIINX 3TOT y4E€OHBII NpeaMeT.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSTEeNLHOCTH, HA OCHOBE KOTOPBIX 00ecreurnBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (dopMupyercs
€CTECTBCHHOHAYy4YHass IPAMOTHOCTb: OCBOCHHME HAYyYHBIX METOJOB HCCIEIOBAHUSA



SBIICHUM TPHUPOABl M TEXHUKU, OBJAJCHUE YMEHUSAMH OOBACHITH (pu3myeckue
ABJICHUSI, TPUMEHSAS T[OJy4YeHHbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpyHIMNIMANBHO AESATENBHOCTHBINM XapakTep JAHHOTO pasjiesia peanu3yeTcs
32 Ccu€T TOro, 4YTo OOy4YarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYyYHO OOBACHSTH
bu3nueckue SBICHUS B OKPYIKAIOIIEH MPUPOJIC U TOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh HAyUYHbIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUMN, B TOM
YyCJIe AJI MPOBEPKHU TUIOTE3 U MOTYUECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HamOOJee BaXKHBIX TOCTIXKCHHN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX UCTOYHHKOB
DHEPIUM HA OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUHU.

Kaxmas w3 TeM [OaHHOrO MOAYJA BKJIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanre 0000maronero xapakrepa. Moayib 3aBepliaeTcsi MpPOBEIECHUEM
JMArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIEro 00pa3oBaHUsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuenue (pu3NKM HAa ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTIKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pe3ynbraTe uydeHus pu3NKyu Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHuUsI

y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
4acTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- TIPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3nYecKoi HayKH;

- IICHHOCTHOE OTHOIIICHHE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAHWE BAXHOCTHU MOPAIBHO-3TUYECKUX IPUHIIUMIIOB B JIESITEIbHOCTH
YUYEHOT0;

3) 3CTEeTHYeCKOr0 BOCTIUTAHUSA:

- BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHMSL:

- OCO3HaHHME IEHHOCTH (HU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MMO3HAaHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMHM, BaXKHEWILEH COCTaBISIOLIEN
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIIOOO3HATEIBLHOCTHU, HMHTEpPEca K HCCIeI0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opvupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBHOIO
0J1aronoJIy4uns:

- OCO3HaHUE IIEHHOCTU Oe3omacHoro o0paza JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH MpaBUi O€30MAaCHOTO IMOBEACHUS Ha
TPAHCIIOPTE, HA JOpOrax, C 3JEKTPUUECKUM M TEIUIOBBIM O0OpYyIOBaHUEM B
JOMAITHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBBIKA pedIIEKCUU, TMPU3HAHWE CBOETO TMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHMBHOE Yy4YacTHE B pPEUICHUM MPAKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTelbHOM  OpraHM3alluu, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMHUX B TOM 4YHCIEe U (DUIUIECKUX
3HAHUU;

e - UHTEPEC K MPAKTHUYECKOMY MU3YUYEHUIO TPOQeCcCUid, CBA3aHHBIX ¢ (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIMSI HA TIPUMCHECHHME (PU3WYECKUX 3HAHWKA [JIsl PEIICHUS 3a7ad B
00JIaCTH OKpY’KaIoIIeW Cpenapl, TJIAaHUPOBAHHS IOCTYNKOB U OLEHKH HUX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HAaHME TJIOOAJIBHOIO XapaKTepa HKOJOTHYECKUX MpOOJIeM M IMyTed HX

pelIeHus;

e 8) aganTanuum K HU3MEHSIOUIMMCH YCJOBHUAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TIPH BBIMOJHEHUH HWCCICIOBAHUN W
POEKTOB (M3UYECKOW HAIPaBIEHHOCTHU, OTKPBITOCTh OMBITY M 3HAHUAM
IPYTUX;

e - TIOBBIIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpe3 IPAKTUYECKYIO
JIeITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHcCIie (OPMYITUPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 00JIacTH
bu3uky;

e - IUIAHUPOBAHHE CBOETO Pa3BUTHUA B IIPHOOPETCHUH HOBBIX (HH3NUCCKHUX
3HaAHUM;

e - CTPEMJICHHE aHAJIU3UPOBAThH U BBISBIIATH B3AaUMOCBSI3H IIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIECHKAa CBOMX JCHCTBUM ¢ Y4Y€TOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00aJIBHBIX TTOCJIEICTBUI.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOEHHS TpOTpaMMBbI MO (U3UKE HAa YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0y4daronierocs OyayT copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TTO3HABATEIHLHBIC YHUBEPCAIbHBIC YICOHbIE TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEPCAJIbHBIC  Yy4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
yHUBEpCaIbHbIC YUeOHBIC ICUCTBUSI.

ITo3naBaTe/IbHBIE YHuUBEpPCAJIbHLIC y‘leﬁHble HeﬁCTBHH

Ba3oBble Jjornueckue 1eMCTBUA:
e BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(sBNIEHUI);



YCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALIUN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B pacCMaTpUBaEMbIX (pakTax,
JaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M NPU H3YYEHUU (PUINYECKUX
SBJICHUH W IMPOLIECCOB, J€1aTh BBIBOJBI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
Y MHIYKTHBHBIX YMO3aKJIFOUEHHH, BBIJIBUTATh THIIOTE3bl O B3aWMOCBS35IX
(bu3nYECKUX BETNYMH;

CaMOCTOATENILHO BBIOMpAaTh CMOCOO peleHus Yy4yeOHOW (u3nUecKout
3alayu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIEHUs, BBIOOp Haubosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKII HHCTPYMEHT O3HAHUS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUIaHY OMBIT, HECTIOKHBIN
(GU3UYEeCKUl IKCIIEPUMEHT, HEOOMBINOe HucciaeoBaHNEe (U3HUECKOTO
SABJICHUS;

OLICHMBaTh HAa MNPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAILIUIO,
MOJTYYECHHYIO B X0JI€ UCCIICIOBAHUS UJIU DKCTIEPUMEHTA;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH O0OOIIEHHUS U BBIBOABI 110 pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUIECKUX
IPOLIECCOB, a TAKXKE BBIJIBUTATh MIPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TIOUCKE U
orOope WHPOPMAIMKM WIM JAHHBIX C Y4ETOM MPEAJIONKEHHOM YueOHOM
buznueckoii 3a1auu;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHUS;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (HOpPMY  TIpEACTABICHUS
uHDOpMaAIMU W WUTIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, IrarpaMmamMu, HHOU rpa@uKoi 1 1X KOMOWHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBHUSA:

B XOJ€ OOCYXXIeHusi y4yeOHOro Marepuana, pe3yJbTaToB J1abopaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMBI U
BBICKA3bIBaTh HJI€U, HAIlEJICHHbIE Ha pELIECHUE 33Jaud M MOIJAep KaHue
0J1arokenaTebHOCTU OOIIEHNUS;

COTOCTABIIATh CBOM CYXXICHHS C CYXACHUAMU JPYTHX YYaCTHUKOB
auanora, OOHapyKHBaTh pa3IU4ne U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABISTh PE3yIbTAaThl BBHIIOIHEHHOIO (PU3NUYECKOTO OIBITA
(aKCnIepuMeHTa, UCCIIEIOBaHUs, TIPOEKTA);

MOHMMATh W  HUCHOJb30BaTh  MpEUMYyIIecTBA  KOMaHIHOM U
WHIUBUIYyATBHOW pal0OThl TMpPU PEIMICHUH KOHKPETHOW (u3mdeckomn
pOOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM AEATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHUIO: PpaCTpEeNeNsiTh poJik, OOCYyX AaTh MPOIECCH U
pe3ybTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIPABIECHUIO M KOOPAMHHUPYS CBOM JEWUCTBHUS C JPYTUMH
YJleHaMU KOMaH/Ibl;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA

CaMOOPFaHHSaHI/Iﬂ:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyaIUsX, TPEOYIOMUX
ISl perieHust GU3NYEeCKUX 3HAHUM;

OpUCHTHPOBAThCS B  PA3NMYHBIX  [MOAXOJaX TMPHUHATHA  PEIICHHMA
(vHIMBUAYaTbHOE, TIPUHSATHE PEIICHUS B TPYINIE, MPUHITHE PEIICHHMA
TPYIION);

CaMOCTOATENILHO COCTABJISITH AITOPUTM PelieHust GU3HNUECKON 3aa4u WK
TUTaHa WCCIIEAOBAaHUSA C yY4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPe/IjlaracMbIe BAPUAHTHI PEIICHU;
JieNaTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJH), 3MOIIHOH3JIBHLIﬁ HHTECJJICKT.

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U IIPEJIaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHUS) PE3yJbTaTOB
JESTENbHOCTH, JaBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJIHECHUS
(U3UYECKOTO HWCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBHSIM;

CTaBUTH Cce0s Ha MECTO JIPYroro 4esioBeKa B XOJIe CIOpa WM JTUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
NpU3HABATh CBOE MPABO HA OLIMOKY MpHU pelieHUH GU3NUECKUX 3aa4 WK
B YTBEPKACHUAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JPYTOro.



ITPEAMETHBIE PE3YJIBTATDBI

K xonity o0yuenus B 7 Kjacce rpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHUS:  (PU3MYECKHME W  XUMHUYECKHE  SIBJICHHUS,
HaONIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHWYEeCKOe JIBKEHUE (paBHOMEpPHOE,
HEpPABHOMEpPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJEHUCTBYIOIIAS
cuna, gaedopmanus  (ympyras,  IUlacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IBI;

paznuyath sBiaeHUs (Auddy3us, TEMIOBOE IBIKCHHE YACTHUI[ BEIECTBA,
paBHOMEpPHOE  JBUKEHUE, HEPAaBHOMEpPHOE  JBMXKEHUE, HHEpIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsl, Iepejadya JAaBJIeHUs TBEPABIMU TeENaMH, >KHUIKOCTIMH H
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [PEBpalICHUsS
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SIBJICHUNA B
OKpY’KalollleM MHpEe, B TOM uHcie (U3UUYECKUE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
MpUpoJie, ACUCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHHUKE, BIIHUSHUE
aTMOC(EPHOTo J1aBJICHUs Ha >KMBOW OpraHu3M, IJIABaHUE PbIO, phluaru B
TeJIe YeJOBeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33Jlayy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHU;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIONB3YSI
(¢uznyeckre BeNMUMHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJa TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Tra3a),
BBITAIKMBAIOIIAS] CHJIA, MEXaHWYECKas padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWJIBI, KOX((HUIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KUHETUYEeCKas: W MOTEHIHalIbHAs SHEPrusi), MPU OMUCAHUM MPABHIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJIB3yeMbIX  BEJIMYWH, HX
0003HaYeHUsI W E€IUHUIIBI (U3UYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUECKYIO0 BEJIUYMHY C JPYTMMU BEJIUYMHAMU,
CTPOUTH TpahUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWMCTBA TN, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3YsI TIpaBUjIa CIOXEHUs CUJI (BIOJb OJHOW MpsAMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIO paBHOBecUs phiuara (0Joka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEPruu, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SABJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUld MNPAKTUKOOPUECHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKHUX
ABJICHUM, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3amadyd B |—2 JEWUCTBUS, HWCHOJB3YsS 3aKOHBI U
(dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallM3a
YCIJIOBHSI 33/1a4d 3alHMCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (U3HUUECCKUE
BEJIUYHMHBI B (OPMYJIBI M TPOBOJUTH PAcCUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JJIsi PEIICHUS 3a]ay, OLIEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacro3HaBaTb NPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPHU TOMOIIH
(bU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEOBAHMS BBIICISATH IPOBEPSIEMOE
npeanoioxkenue  (TUoTesy),  pazidyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBIA pE3ysbTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTH OMNBITHI IO HAOMIOJAEHUIO (U3UYECKUX SIBICHUW WU
bu3IIeCcKuX CBOWCTB TEN: dbopmynrpoBaTh IPOBEPSIEMbIE
MPENOI0XKEHUs, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBIMOJIHATh MPSIMBIE W3MEPEHHS PACCTOSIHUS, BPEMEHHM, MACChl Tena,
o0BéMa, CHUIBI W TEMIEpPaTyphl C MCIOJb30BAaHUEM aHAJOTOBBIX W
M(pPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
IPYroil C HCHOJB30BaHUEM MPSIMBIX HM3MEPEHHN (3aBUCUMOCTU IyTH
PAaBHOMEPHO ABWXKYIIEroCsl Tela OT BPEMEHHM JBH)KEHHUSI TeEla, CHUJIbI
TPEHUS CKOIBKECHHS OT Beca Teja, KadecTBa 00pabOTKHM MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONIPUKOCHOBEHUS TEJ, CUIIbI
YOPYroCTU OT YJIMHEHMS MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMa
MOrPY>KEHHOW YacTH TEJIa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEO0, YCIOBUN
MJIaBaHus TeJ, YCIOBUW paBHOBeCHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUMU Y4YEOHOrO0 HCCIEIOBAaHUSA, COOMpPAaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MPEeII0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUIEC



NpPEJIOKEHHBIX Ta0NMIl U TpadUKOB, JelaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

NPOBOJNUTh KOCBEHHBIC H3MEpeHHsI (DU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CHIA TPEHHS CKOJBKECHHUS,
JaBJICHWE  BO3JyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOIas  Ha
HNOTpYXEHHOE B KHUJAKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro IeHCTBUs
IOPOCTBIX MEXaHU3MOB), CIeAys NPEIJIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJIHEHUH HW3MEPEHUM COOMpaTh HSKCIEPUMEHTAIBbHYIO YCTAaHOBKY H
BBIYUCIISTH 3HAUCHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IPpH padoTe ¢ 1ad0paTOpHbIM
o0opyIOBaHUEM;

yKa3blBaTh MPUHIMUIIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
NOJIIUITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIUYECKUA Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBONH HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBICHUN M HEOOXoauMble (pU3NYECKre 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
NPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
XKU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpallleHUu ¢ NMpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CpeIe;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HaHUH © TYTEM CpPaBHEHUS Pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMALIMIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOMKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAEpXkaHMs, CIPaBOYHbIE MaTepHalbl,
pecypchl cet MuTepHeT, BiageTh NpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
yyciie MyOJIMYHO JIeNaTh KpaTKue COOOIIEHUs O pe3yjbTaTax MpPOEKTOB
WA Y4eOHBIX HWCCIEAOBaHWH, MTpPH H3TOM TPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUICHUE NPE3CHTALAE;

IpU BBHITIOJIHEHUW YYEOHBIX MPOEKTOB M MCCIIEJIOBAaHUN pacrpeessTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadaMu,
CIEOUTHh 3a BBINOJHEHWEM IUIaHA JCUCTBUM, AaJEKBAaTHO OLICHHUBATH
COOCTBEHHBIH  BKJIaJ, B  JIEATENbHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xoniry o0yuenus B 8 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmopdHbIe Tea, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXXHOCTh
BO3/lyXa, TeMmIepaTypa, BHYTPEHHSsSI DSHEpPrus, TEIUIOBOM JBHUTraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MAarHUTHOE TIOJIE;
pasznuyaTh sABJICHHS (TEIUIOBOE paCIIMpPEeHHE U CHKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SBJICHUS, UCIIAapEHHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJieBaHUE), KUIICHUE,
Terionepeaya (TeTIOMPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHUCTBUS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJECHCTBUE MArHHUTOB, JCHCTBHE
MarHuTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT UHIYKITUS)
0 ONKCAHMI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSIBICHWE HW3YYEHHBIX (U3WYECKUX  SBICHUU B
OKpYXKalollleM MHpe, B TOM uHcie (HU3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKCHHUE M KAaNWUISIPHBIC SBJICHUS B TIPUPOJE,
KpUCTAJUIbI B mpupoje, wuzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, UHES, CHETa, AIEKTPUUECKUE
ABJICHUST B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiid, Jpeiid MOIIOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU 9TOM MEPEBOIUTH NMPAKTHUECKYIO 3a/1auy B
y4eOHYI0, BBIACIIATH CYIICCTBEHHBIC CBOMCTBA (NMpU3HAKH) (PU3UUIECKUX
SIBJICHU;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOB3YSI
¢bu3nYecKue BETUYHHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyJeibHAs TEIUIOTa
IJIABJICHUSI, YJENIbHAas TEIIoTa MnapooOpa3oBaHMs, yJAelbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU



MalluHbl, OTHOCHUTEJIbHASI BJIAXXHOCTh BO3/AyXa, JJIEKTPUUYECKHUM 3apsf,
CUJa TOKa, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIICHUE IIPOBOJHMKA,
yAEeNbHOE  CONpPOTUBIEHUWE  BeIllecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTrO0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKUN CMBICI HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
¢u3NyeCKUX BEJIWYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIUE JAHHYIO
(Gu3NYECKyl0 BEIWYHHY C JAPYTUMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOWCTBA Tel, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJISAPHO-KHHETUYECKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULIUN MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsAaa, 3akoH OMa 1 yyacTKa LENH, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUS DJHEPruM, IIpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCKUx
miaroB ¢ omnopoi Ha 1—2 W3y4YEeHHBIX CBOWCTBA (UM3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarb pacu€THblE 3aJadyd B 2-3 JCHCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBarOLIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajau3a
YCIIOBHS 3aJlayd 3alUChIBaTh KPATKOE YCIIOBHE, BBIBIISTH HEIOCTATOK
JaHHBIX JUIsl pELICHUsA 3a7aud, BbIOMpaThb 3aKOHBI U (POPMYIIBI,
HEOOXoAMMBbIE JUIsl €€ penieHus, NPOBOAUTH PacUEThl U CPAaBHUBATH
MOJy4YE€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpoOJEMBbl, KOTOPbIE MOXKHO PpELUIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOIb3Ys OMNHCAHWE MCCIIEIOBAaHUSA, BBIACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLIEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIIE0BAHUs, J€1aTh BBIBOJIBI;

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUH WK
(¢u3nyecKuX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAaBJICHUS
BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYYCHUH OT LBETa H3Iydyaromiedl (MOrJIoNaroiei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
IUIOIIAAM €€ IIOBEPXHOCTH, DJJEKTpHU3alUs Tel W B3aUMOJCHUCTBUE
NMEKTPUYECKUX  3apsioB, B3aUMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MArHUTHBIX IIOJEH IIOCTOSHHBIX MAarHUTOB, JI€UCTBUSA
MarHATHOTO TIOJI1 HAa IPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMATHHTA,



CBOMCTBA DBJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMYJIHPOBATH
IpOBepsieMble MPEANIONOKEHHs], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsl, OMKMCHIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPAMbBIE  WU3MEPEHHS]  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQ&XKHOCTH BO3/yXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATh
PEe3yIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MTOTPEITHOCTH;
IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMUYUHBI OT
Ipyrod ¢ MCHOJb30BAaHUEM  MPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH IONEPEYHOIO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOJAHMKA, CUJIbI TOKA,
UOYLIIEr0 4epe3 MPOBOJAHUK, OT HANpSHKEHHsT Ha MIPOBOJHHKE,
UCCIENOBAHNUE IIOCJIEAOBATENBHOTO M MAPAJUIENBHOTO COECIMHEHUU
MIPOBOJIHUKOB): IJJAHUPOBAaTh MCCIIEOBAaHUE, COOUpaThb YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOJIMIl W TpadUKOB,
JenaTh BBIBOJBI MO PE3YJIbTATAM UCCIEAOBAHNUS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKUX BEIWYUH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJIEIysl MPEIJI0KEHHON MHCTPYKLIHH, U
BBIYUCIISATh 3HAUEHUE BEJINUMHBIL;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH U padoTe ¢ 1ad0paTopHbIM
000opyI0BaHUEM;

XapaKTepHU30BaTh NPHUHIMIBI  JEHCTBHUA HW3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONUCaHHd (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE
pUOOPBI, HArpPEBATEIbHBIE FIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, MIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUSI O CBOWMCTBaxX (M3MUYECKUX SIBICHUH UM HEOOXOIUMbIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOOpel MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeilb BHYTPEHHEIO
CTOpaHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX
LEIel C MOCIEA0BAaTEIbHBIM U NAapaJlIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



NPUBOAWTh  TNPUMEPHl  (HAXOAWTh  HWH(OpPMAIMIO O  TPHUMEpPax)
MPAKTUYECKOTO HMCIOIB30BaHMS (U3MYECKUX 3HAHUM B ITOBCETHEBHOMN
AKU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU Mpu oOpaiieHuu ¢ npudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CpeIe;

OCYUIIECTBJIATh TMOUCK HHPOpMaUu (U3MUECKOTO COJEpPKAHUS B
NHTepHeTe, Ha OCHOBE WMEIOMIMXCS 3HAHUH © MyTEM CpaBHEHUS
JOTIOJIHATENIBHBIX ~ UCTOYHUKOB  BBIJCIATH  HHQPOPMAIUIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUYNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHEHUH yUeOHBIX 3aJaHUN HAyYHO-TTOMYJISIPHYIO
TUTEPATypy  (U3MUECKOTO  COJEpKaHWs, CIPABOYHBIE MaTepUaIbI,
pecypchsl cetu MHTEepHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
0000mass wHOOpPMANMIO U3 HECKOJBKHX HCTOYHHUKOB (PU3HUECKOTO
colepKaHWsi, B TOM 4YHCIE NYOJUYHO TMPEACTABISTh PE3YJIbTAThI
MPOEKTHOW WM WCCIIEOBATENbCKON NEATEIbHOCTH, MPU STOM T'PaMOTHO
WCIIOJIB30BaTh M3YUYEHHBIM TOHATHUHHBIMA ammapar Kypca (U3HKH,
COIIPOBOXIATh BHICTYIUICHHE MTPE3CHTAINCIH;

MIPU  BBHITIOJTHEHWN YYEOHBIX TIPOEKTOB M HWCCICIOBAHUN (DU3UICCKUX
MPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TpPYyINIEe B COOTBETCTBUHU C
MIOCTaBJICHHBIMHU 33J]a4aMU, CJICTUTH 3a BBIMOJIHCHUEM IUTaHA JCHCTBUH U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaa B
JESATENBHOCTD TPYIIHI, BEICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIty o0yuenus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIOJB30BaTh TMOHSTHUS: CUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPAEKTOpHUsI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO NIBHXKEHUS, Aehopmanus
(ympyrasi, mniacTthyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KHU, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTU TBEPJOTO Tella, PAaBHOBECUE, MEXAHUUECKHE KOJICOaHUS U
BOJIHBI, 3BYK, MH(PAa3BYK U YJIbTPa3BYK, 3IIEKTPOMArHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCITYCKAHUSI U TOTJIONIEHHU, anb(pa, OeTa- U raMma-u3IydeHus,
M30TOIIbI, SIIEPHAsl SHEPTeTHKA;

paznuyaTh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBIDKCHUE, DPABHOYCKOPEHHOE MPSMOJUHEMHOE ABUXKEHHUE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTHU, B3aUMOJICUCTBUE



TE€J, PEaKTUBHOE JBIDKEHUE, KOJIeOaTeNbHOE NBIKCHHE (3aTyXarollne U
BBIHY’KJIGHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKECHUE
3BYKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHHE U MPEIOMJICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHUe OeJoro cBeTa B
CIEKTp H® CJIOKEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs PaJHOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
M3ITYYEHHMSI) TI0 OMMCAHUIO0 UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSBICHWEC HW3YYEHHBIX (U3WYECKUX  SBICHUHA B
OKpyXaromeM Mupe (B TOM dYucie (Pu3NYecKue SBICHHUS B TPUPOJE:
MIPWINBKI ¥ OTIIWBBI, JBIKeHUE T1aHeT COJTHEYHOW CUCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAaMH, 3X0, LIBETa Ted,
ONTHYECKHE SIBJICHUS B TMPHUPOJE, OMOIOTHYECKOE NIEUCTBHE BHUAMNMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHUBHOE H3ITyUCHUE
OPUPOAHBIX MHMHEpAJOB, JEHCTBUE pPAJMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPH STOM NEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIONb3YSI
¢u3nueckue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOpPOCTb Teja MpH
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepeMellleHue, MyTbh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YNPYTOCTH, CUJIa TKECTH, YCKOpPEHHUE
CBOOOJTHOTO TAJEHHWs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTEHIMAIbHAS DHEPrus Teda,
MNOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI DHEPrUsl CHKATOU
MPY)KWHBI, KHHETHYECKas DJHEPTHs, TOoJHAs MEXaHW4YecKas DSHEpTHs,
MEePUOJT M YacTOTa KOJICOAHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIICHHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT HCIOIB3YEMbBIX BEIUYHH,
0003HaueHUsT W EIUHUIIBI (U3MUECKUX BEITUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMU BEIMYMHAMH,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs JHEPTUU, 3aKOH BCEMHUPHOIO TATOTCHHS,
OPUHIMI CYNEPIO3ULIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ 'amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCa, 3aKOHBI OTPAXKEHUS |
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MaCCOBOT'O UKCEI



IOpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIMCBIBATh €0 MaTEMaTHUECKOE BhIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIAThH
IIPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (M3UUECKUX SIBICHUMH,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparomuecs Ha cuctemMy u3  2-3
ypaBHEHUH), UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJayd 3alUCBhIBaTh KPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE IJISl PEIICHHUS, TPOBOJIUTh PACUETHI U
OLICHUBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUs] (U3UUECKOM
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO pEHIMTh HIpPH HOMOLIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl ONHCAHHE HCCIEIOBaHUS, BBLACIATH
IpoBepsAEeMOe TMPEANOJOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpSJIKa
MPOBEJCHHUSI  UCCJENOBAHMs, JellaThb BBIBOJbI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMNBITBI IO HAOMIOACHHIO (PU3MYECKUX SIBJICHUWA WIIHU
buznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsl PHEPTrUU, 3aBUCUMOCTH TMepHuoja KoyeOaHUW MPYKMHHOTO
MasiTHUKa OT Macchl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJbIX KoJieOaHUH, MPSMOIMHEMHOE paclpOCTPAHEHUE CBETA,
pa3ioxeHne Oeoro CBeTa B CIEKTp, M3YUYCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMeTa B coOuparolien
JUH3e, HAOIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IIy4YECHUSs):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONUCBHIBATH XOJ  OMNbITA W €ro  Pe3yJbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

MIPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaenss
CpelHee 3HAUeHHE M3MEpsIeMON BeIMYMHbl ((POKYCHOE paccTOsHUE
cobuparomiei JIMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a U3MEpEHUs
(M3MepUTeNbHOTO TPUdOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
Opy PaBHOYCKOPEHHOM [IB)KEHMHM O€3 HayaldbHOM CKOpOCTH, mMepuoia
KOJICOaHUI MAaTeMaTHYeCKOro MasiTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTH
yIjla OTPaK€HUs CBETa OT yIJIa MaJeHUs U yIJIa MPEJOMIIEHHS OT yria



MajieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSTENBHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJYYEHHON  3aBUCHMOCTHU
(GU3MYEeCKUX BEIWYMH B BHUAC TAOJHII U T'paUKOB, JejaTh BBIBOIBI 10
pe3yiibTaTaMm UCCIEI0BaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BENHYMH (CpeaHsIst
CKOPOCTh M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYXKHUHBI, KOIPPHUIIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCThb, YacTOTa U
Mepuosl KoJICOAHWH MaTeMaTHYeCKOro W TMPYXKHHHOTO MAasTHHKOB,
ONTHUYECKasl Ccuja coOuparollei JIMH3bI, PaJAUOAKTUBHBIM  (HOH):
MJIAHUPOBATh M3MEPEHUs, COOMPATh DKCIMEPUMEHTAIHHYI) YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEays MPEAJIOKEHHOM WHCTPYKIMH, BHIYUCIATD
3HAUEHHE BEJIMYMHBI U aHAJTU3UPOBATH MOIYUYEHHBIE PE3YJIbTaThl C YUETOM
3aJJaHHOW MOTPEMIHOCTH U3MEPEHHUI;

coOI01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe C 1abopaTopHBIM
o0opymoBaHUEM;

paznuyaThb OCHOBHBIE MPU3HAKU HW3YUYEHHBIX (U3UYECKUX MOJIETeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJENbh aTroMa, HYKJIOHHas
MOJIENIb AaTOMHOTO S7Pa;

XapaKTepu30BaTh TNPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
CIUAOMETp, NATYMKU TOJOXKEHHs, PACCTOSHMS U YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYCCKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HWCHONB3ys 3HAHUS O
CBOMCTBaX (PU3NYECKHX SBIEHUA U  HEOOXOIUMble  (PU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB
IpU penieHuH YYeOHO-MIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI ISt
MOCTPOEHUS N300PAKEHHI B TNIOCKOM 3€pKaJie U COOUparoIei JTMH3e;
OPUBOJUTH  NpUMEphl  (HAXOAuTh  WHGOPMAIMI0O O  MpUMEpax)
NPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEAHEBHOM
KU3HH JJIs1 oOecrieueHrst 0€30MMacHOCTH TPU oOpaIreHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH cpejie;

OCYUIECTBJISATh MOUCK HHPOpMalMK (U3UUECKOTO COJEpKaHHUS B
HNHuTepHeTe, caMoCcTOATENHHO (POPMYIIHPYS TIOMCKOBBIA 3amlpoc, HAXOIUTh



MyTH OINPEACIICHUs IOCTOBEPHOCTH MOJIYyYEHHOW MH(POPMAIIMA Ha OCHOBE
MMEIOIIMUXCSA 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCII0JIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJJaHUM HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PUBMYECKOrO0  COJEpKaHHUs, CIPaBOYHBIE MaTepuabl,
pecypcebl cetu UHTEpHET, BIageTh NpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOINCHHUS Ha OCHOBE
uH(pOpPMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COJEp KaHMUS,
MyOJMYHO MPEJICTABIATh PE3yJIbTaThl IPOESKTHOW HIIA MCCIIEIOBATENbCKON
NEATENIBHOCTA, TMPHA O3TOM TPaMOTHO HCIOJIb30BaTh  M3YYECHHBIN
MOHATUWHBIN amnmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIIJICHWE TMpe3eHTalel ¢ y4€TOM OCOOCHHOCTEH ayJIUuTOpHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudgposrbie)
Konrpoabusie IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnea 1. ®usnka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHpPa
but6mmoreka [{OK
1.1 ®usnka - Hayka 0 IpUpojae 2
Y PHPOR https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 Ddusznueckne BeININHBI 2 1
https://m.edsoo.ru/7f416194
1.3 EctrecTBeHHOHAYYHBIN METO/ TO3HAHUS 2 1 bubmmorera [TOK
) Y A https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pasznen 2. [lepBoHayasibHbIE CBeleHUsI 0 CTPOCHUM BellecTBA
bubmuoreka [JOK
2.1 CtpoeHue BemecTa 1
TPOCHHE BEHecTs https://m.edsoo.ru/7f416194
29 JIBi>KeHUEe 1 B3aUMOIEMUCTBUE YaCTHUII ) 1 bubnmnoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 ArperaTtHbie COCTO emniecTna 2
TPETaTHet ORI BEECTS https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHUe U B3auMojeiicTBHe TeJl
bubnuoreka [JOK
3.1 Mexaandeckoe eHue 3
RAMMHACCKOT ABHARCHH https://m.edsoo.ru/7f416194
3.2 Huepuus, Macca, INIOTHOCTh 4 1 bubmmoteka [JOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 .B 14 2
Crna. Buet cun https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBiaeHust TBEPABIMU 3 bubmuorexa [JOK
’ TEJIaMH, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 Jlasnenue xuakoctn > https://m.edsoo.ru/7f416194
bubmmorexa [IOK
4.3 ATMochepHoe 1aBeHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUIKOCTU U ra3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEPrUsi
bubmmorexa [IOK
>1 Pabota u momHocCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 IT 5 1
POCTHIC MEXAHISMBIL https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.3 M 4 1
CXAHECCRA SHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12


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

8 KUIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM undposbie
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. TermioBblie AiBJIeHUSA
1.1 CrtpoeHue u CBOICTBa BELIECTBA 7 brbmmorexa [TOK
) P B https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 1 5
CTIIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
)1 DIIEKTPUYECKUE 3aps/ibl. 3apsSKEHHbBIE Tela 7 1 bubnnorexa [HOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmorexa [{OK
2.2 IToCcTOsIHHBIN 2IIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/ 74181 ce
bu6mmorexa [JOK
2.3 M 6 1 1.5
ATHHTHPIC ABICHIA https://m.edsoo.ru/7f4181ce
bub6nmoreka [JOK
2.4 C) 4
JICKTPOMATHHTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5


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

9 KUIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKkoe IBMKCHUE U CIIOCOOBI €T0 10 1 bu6mmorexa [IOK
' OIUCaHHUSI https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 BzanmoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHbBI COXPaHEHUS 10 3 nosmoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexann4yeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [{OK
2.1 MexaHudeckue KojeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasnen 3. DiieKTpoMarHuTHoOE 1MoJie H 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubanorexa [IOK
’ DJIEKTPOMArHUTHBIE BOJIHEL https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIE sIBJIEHHSI
4.1 3aKOHBI PaCpPOCTPAHEHHS CBETA 6 2 bubmuorexa [JOK


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

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

bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONITUYECKHE PUOOPHI 6 3 hitps:/m.cdsoo.ru/7f4 1 ada6
bubmmoreka [JOK
4.3 PaznoxeHnue 6e10ro cBETa B CIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1 ada6
Wtoro no pazaeny 15
Pazgen S. KBanToBbIe siBJIeHUSA
bu6nuoreka [JOK
1 n 4 1
5 CITyCKaHH€ U TOTJIONIEHHE CBETa aTOMOM https://m.odsoo.r/7f4 1adat
bu6nuorexa [JOK
2 1
> CTpocHHE aTOMHOTO 37pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
33 FlnepHsie peaxi ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001IaI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE CONIEPIKAHUS 9 ) bu6mmoreka [IOK
’ Kypca pu3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27


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




HNOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo yacos

Ne
T
. eMa ypoka Beero KonTposabHbie
padoThI

®dusuka — HayKa O IPUPOJE.
SIBnenus npupoasl. Gusnyeckue 1
SBJICHUS

Mexanuueckue, TEIIOBEIE,
AIEKTPUYECKNE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeINIUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEMIEPaTypbl PU TTOMOIIH
YKUJKOCTHOTO TEPMOMETpA M JaTINKA
TemnepaTrypsl"”

Kax ¢usuka u qpyrue ecTeCTBEHHbIE

HAyK{ U3Y4aloT MPUPOSTY.
EcTecTBEeHHOHAY4YHBIN METOJ 1
no3Hanus. Onucanue GUu3HIECKuX

SIBJIEHUH C IIOMOIILIO MOJEIEN

IIpakTHyeckue
padoThI

JlaTa
H3YYeHUs

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypcbl

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "[Ipoepka
THITOTE3bI: TaTbHOCTh MOJIETA IIAPHKA,
IMYIIEHHOT'O TOPU30HTAJIBHO, TEM
OoJtbiiie, 4eM OoJIbIle BhICOTA MycKa'


https://m.edsoo.ru/ff09f72a

Crtpoenue BemiectBa. OMBITHI,

7 OKAa3bIBaIOIIUE JUCKPETHOE CTPOCHUE buGnnorexa LIOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMKeHHE YacTHIl BEIIeCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI 11O
9 HaOJFOCHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA
B3anmocBsa3b MeX1y CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmmoreka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN
BOJIBI
MexaHuueckoe ABUKEHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
IBIOKEHUE
but6mmoreka [JOK
13 Ckopocthb. EAUHUIEI CKOPOCTH
p p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTtn 1 BpeMeHHU NBIDKECHUS bubnnorexa LIOK
Y p https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aK0oH HHEPLIUU.
15 B3aI/II)MOHeI7ICTBI/I€ TeJIpKaK OpUYHHA bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIKCHUS TEIl
16 [LnotHOCTH BelniecTBa. Pacuer macchl bubnuorexa [JOK
1 00beMa Tella 10 €T0 MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas paborta «OnpeneneHue


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

IUIOTHOCTH TBEPAOTO TEJa»

Pemmenne 3agad mo reme "I11oTHOCTE

but6mmoreka [{OK

18
BemiecTra' https://m.edsoo.ru/ff0al23¢
Cwuita KaK XapakTepHUCTHKA
19 B3auMojiecTBuA Ten. Cunia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medhopmaniun) mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)
21 SBnenune Tarorenus. Cuia TSHKECTH
CBsi3b MEX]1y CHJION TSKECTH U
N bubnuorexa [JOK
22 Maccou tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TsoKkecTu
73 Cuna TspKecTH Ha Ipyrux IUIaHeTax. bu6muoreka [{IOK
DU3NYECKUE XapaKTEPUCTUKH TIITAHET https://m.edsoo.ru/ff0al502
but6mmoreka [IOK
24 N3zmepenune cun. lnnamMmomer
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Tena. HeBecomocTs
https://m.edsoo.ru/ff0al778
CrokeHue IBYX CHJI, HallpaBJIE€HHBIX
26 MO OJTHOW MPSIMOU bubmorexa [OK
N P ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIASA CHIT
27 Penrenue 3amad mo teme
"PaBHOelicTBYOIIAS CHIT"
)3 TpeHune cKoJIbKEeHUS! U TPEHUE MOKOSI. bubnuoreka [IOK
TpeHue B npUpoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas paboTa «3yueHue bubnmorexa [JOK


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

30

31

32

33

34

35

36

37

38

3aBUCHUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CHUJIbI IABJIICHUS U
XapakTepa CONpPUKACAIOIIUXCS
ITIOBEPXHOCTEID)

Pemienue 3aayd Ha onpeneneHue
PaBHOAECHCTBYIONIEH CHJIBI

Pemenune 3amad mo Temam: «Bec
tenay, «['padpudeckoe n3odpaxxeHue
cuy, «Cunely, «PaBHOACHCTBYIOIIAS
CHID»

KonTtponbHas pabora no Temam:
«MexaHnueckoe JIBIKeHue», «Macca,
TUIOTHOCTBY, «Bec Tenay,
«I'papuueckoe n3obpakeHue cuinm,
«Cunbpy

Jasnenne. CriocoObl yMEHbILICHUS U
YBEJIMUEHUS 1aBJICHUS

JlaBnenue raza. 3aBUCHUMOCTb
JIaBJIEHMS ra3a oT 00bEMa,
TEeMIEPATYPhI

Ilepenaua naBieHus: TBEPABIMU
TeIaMU, )KUAKOCTSIMH U ra3aMy. 3aKOH
ITackansa

HaBHeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC I[GI\/JICTBI/IGM CHIJIBI TSOKCCTH

Pemienue 3amad mo teme «I[aBJ'ICHI/Ie B
KHUAKOCTHU U ra3se. 3axon ITackans»

Coobmaromuecs: cocyisl

https://m.edsoo.ru/ff0alcc8

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

bubnunoreka [JOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2718

bubnunoreka [JOK
https://m.edsoo.ru/ff0a2826

bubnunoreka [JOK



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

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 IM'uapaBaumyeckuii mpecc
P p https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopuiaeBoi
KUJKOCTHBIN Hacoc
AtMmocdepa 3emnu. [Ipuunnsl
CYILIECTBOBAHUS BO3IYIIHON
41 oéonoqlm 3emun 3313};/ICI/IMOCTB bubmorexa [OK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBJICHHS OT BBICOTHI
HaJl YpOBHEM MOPsI
bubnuorexa [JOK
42 Bec Bo3ayxa. ATmMocdepHOe faBieHue
Y dep A https://m.edsoo.ru/ff0a2b5a
43 H3mepenne atMOChEpHOTO 1aBICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EpHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmmorexa OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepous. AtmocgepHoe bubnuoreka [IOK
JIaBJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amad mo reme
"AtMmochepHoe naBieHue"
JlelicTBUE XKUJIKOCTH U ra3a HA
47 MOTPY’KEHHOE B HUX TEJO bubmorexa [OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIICH CHIIBI, Bbubnunoreka LIOK

JICCTBYIOIIEH Ha TEJO, NOTPYKEHHOE
B )KUJIKOCTb)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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54

55

56

57

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTpyKEHHOU
B KHUJIKOCTb YaCTH Tellay

II;maBanue ten

JlaGopaTtopnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
onpeenaeHue e€ rpy30no bEMHOCTH"

Penrenue 3amaud mo temam: «IlnaBanue
cynoB. Bo3ayxomnaBanue»,
«JlaByieHHE TBEPBIX TN, )KUIKOCTEH
1 Ta30B»

Mexannyeckas pabota

MoiuHocTth. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOI MPHU
MoABEME IO JIecTHHUIE"

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cui Ha pbiuare

KonTtponsHas pabora o Teme
«/laBIeHUE TBEPIBIX T, KHUIKOCTEH
1 Ta3oB» / Becepoccuiickas
nmpoBepoyHas paboTa

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{82

58

PesepBHeIit ypok. Paborta ¢ TekcTamu
1o TeMe «JlaBienne TBEPABIX Tell,

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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60
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62
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64

65

66

67

JKUJKOCTEHN U Ta30B» / Beepoccuiickas
npoBepoyHas pabora

Prryaru B TexHuke, OBITY U IPUPO/IE.
JlaGopaTtopHnas pabota
«HccnenoBanue yCIiOBH paBHOBECHS
peraara»

Pemenue 3amau 1o teme «Y CIIOBUSA
paBHOBECHS pblUara

KoaddunmenT nonesHoro neiicTBus
Mexanusma. JlabopaTopnas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTHY

Pemenwe 3amau mo Teme "Pabora,
MotmHocTh, KITJT"

MexaHnnueckasi SHEprusl.
Kunernyeckast u IIOTCHIUAJIbHAs
SHEprus

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

VYPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAJILHOE OIIPEIETICHHE
W3MEHEHUS] KUHETUYECKOU U
NOTEHLUAIbHON SHEPTUHU ITPU
CKaThIBaHUH TeJa 10 HAKJIOHHOM
IIocKoCTH"

KonTponbhas pabota mo Teme
«PaboTa 1 MOIIHOCTb. DHEPTUS»

PesepBHblii ypok. Pabota ¢ TekcTamu

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478¢e

bubnunoreka [JOK
https://m.edsoo.ru/ff0a48a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [{JOK
https://m.edsoo.ru/ff0a4252

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

bubnunoreka [JOK



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

o reMe "MexaHnyeckoe aBmxeHue" https://m.edsoo.ru/ff0adee6

PesepBublil ypok. Pabora ¢ Tekctamu
y
68 o TeMe "PabGora. MOIIHOCTS. 1
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10

68 4 12
I[TPOTPAMME


https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Koun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero u3ydeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcesl
OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OIBITHBIC 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpAOTO, KUAKOTO U 1 bu6muoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA |
BEIL[ECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopHbIe TEIa 1 bubamorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe M KallWJUISIPHOCTb. | bubnmnorexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe paclIMpeHne U CKaTue 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTypbl CO
8 CKOPOCTBIO TETUIOBOTO JIBUKEHUS 1
YaCTHIL
9 Baytpennss sueprus. CriocoObt | bu6mmoreka [{IOK
U3MEHEHUS BHYTPEHHEN SHEPIUn https://m.edsoo.ru/ff0a5c60
10 Bune! Ternonepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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14
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16

17

18

19

20

21

VYpoxk-konpepenuus "[Ipakrndeckoe
HCTIOJIb30BAHUE TETIJIOBBIX CBOWCTB
BEILIECTB U MaTEpHAJIOB B LIEJIAX
sHeprocoepexeHus "

KomnngecTBo TemIoTEL. Y aebHAs
TECIITIOEMKOCTD

YpaBHEHHE TEIUIOBOTO OalaHca.
TemmooOMeH u TEIIOBOE paBHOBECHE

JlaGopaTopHas paboTa
"HccnenoBaHue ABJIEHUS
TEIUI000MEeHa TPU CMEIIUBAHUN
XOJIOAHOU U Topsiueit BoAbI"

Pacder konuuecTBa TCIIJIOTHI,
HeO6XO,I[I/IMOI"O JIs1 Harpe€BaHusA TCJia
" BBIACTIACMOI'O UM IIPH OXJIAKACHUN

JlabopaTtopHas pabota "OnpeneneHue
YACIBbHON TEIIOEMKOCTH BemiecTBa"
OHeprus TomauBa. Y ieabHasi TemjaoTa

CTOpaHHUsI

[LinaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TeJ. Y IeNbHas
TEIJI0TA MJIABJICHUS

JlaGopartopHas pabota "OnpeneneHue
yIEIbHOM TEIJIOTHI IUIaBJICHUA Jbaa"
[TapooOpa3zoBanue 1 KOHIEHCAIIUS.
Ucnapenue

Kunenue. VY aenpHas TemioTa

https://m.edsoo.ru/ff0a6412

but6mmoreka [IOK
https://m.edsoo.ru/ff0a65¢c0

bubmnoreka [JOK
https://m.edsoo.ru/ff0a6976

bubmmoreka [JOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bubnunoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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24

apoo0pa3oBaHus U KOH/ICHCAIIUH.
3aBUCHUMOCTh TEMIIEpaTypbl KUIICHUS
0T aTMOC(hEpHOTO JaBICHUS

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Omnpenenenue
OTHOCUTEIFHOM BIQXXHOCTH BO3/IyXa"

Pemenue 3anay Ha onpeneneHue
BJIAKHOCTH BO3yXa
[TpuHiuns! paboTh! TEMIOBBIX

neurateneii. [TapoBas TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

https://m.edsoo.ru/ff0a786¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628
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27

28

29

30

KIIJI TermoBoro aBurares.
TenmoBeie IBUTATSIIN U 3aIlIHTa
OKpYKarolle cpeabl

3aKOH COXpaHEHHUs ¥ IPEBPALLCHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOJILHOM paboTe
no teMe "TennoBnie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSTHUI
BenecTna"”

Konrponsnas padora o Teme
"TerutoBble aBiIcHUA. U3MeHEeHHE
arperaTHbBIX COCTOSIHHI BemiecTa"

Dnextpusanus Ten. [[Ba poga
INEKTPUYECKUX 3apSI0B
Ypok-uccienoBanue "DieKTpr3aIus
TeJl UHIYKIUEN U TIpU
CONPUKOCHOBEHUU"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

bubmmoreka [JOK
https://m.edsoo.ru/ff0a8312

bubmmoreka [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anMopeicTere 3apsyKeHHBIX TElL.

bubmuoreka [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TI0JIE.

10 HanpsikeHHOCTD 31€KTpUYECKOTo bu6mmoreka [IOK
noss. [IpuHImMn cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TOJIEH
Hocurenu snekrpuyeckux 3apsjios.

33 OnemeHTapHbli 3apsa. CtpoeHue
aToMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6muoreka [IOK
COXpaHEHUs DJIEKTPUYECKOTr0 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHHE bubmuoreka [JOK
CBOMCTB AJIEKTPUUYECKHUX 3aPS/IOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKU TOK, YCIOBUS €ro

36 cyuiectBoBanus. IcTouHnKH bubnnorexa LIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JleficTBHS 2EKTPUYECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 AEKTPUYECKOTO T0JIsI Ha TPOBOAHUKHI 1
U TADTICKTPUKH"

39 DNEeKTPUYECKUI TOK B METAJLJIax, bubnmnorexa [JOK
JKHUIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DNeKTpruYecKas ielb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopaTtopHas pabora

41 "M3mepeHue u peryaupoBaHUe CUITbI 0.5 bubmorexa [IOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNeKTpUYECKOe HAMPSKEHUE.
Bonbsr™erp. JTaboparopHas pabota

bubmuoreka [JOK

42 "U3MepeHune u peryaIupoBaHue 0-5 https://m.edsoo.ru/ff0a%¢14
HarnpsxeHus"

43 CornpoTHBIeHHE MPOBOTHHUKA. bubnmnorexa [JOK
VY 1enbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparophas paboTa "3aBUCUMOCTb

44 3JIEKTPUYECKOTO COITPOTUBIICHUS 1 bubnmnorexa [JOK
NPOBOAHMKA OT €r0 JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTNIEPEYHOr0 CEYeHUs U MaTepuraia”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 715 yyacTka bubmmorexa LHOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopatopHas paboTa
"HccnemoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UAYILIEro Yepe3 pe3ucTop, oT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nuctope”

47 [TocnenoBarenbHOE U NapaieabHOE
COEIMHEHMSI IPOBOAHUKOB
JlabGopaTtopHas padota "IIpoBepka

43 MIpaBUJIA CIIOKEHUS HAIIPSDHKEHUN ITPU 1 bubmuoreka [{JOK
IIOCJIEAOBATEIIbHOM COCUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaboparopHas padota "IIpoBepka

49 IpaBuJIa Il CWIbI TOKA IIPU 1 bubnuotexa [JOK

napayieIbHOM COeAMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEeHEeHNE

50 3akoHa Oma g pa3aInyHoOro bubmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHMSI TIPOBOTHUKOB
51 PaboTa 1 MOILITHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoymnsa-Jlenmna https://m.edsoo.ru/ff0ab124
JlabopartopHas padota "Omnpeznenenue
52 a00TBI ¥ MOIITHOCTH 3JIEKTPUIECKOTO bubmmorexa HOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKUE LENH U IOTPEOUTENHN
53 SJIEKT! queCKoﬁ SHEPTUH B gin bubmorexa HOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanue
54 ITocTosIHHBIE MAarHUTHI, X
B3aMOJIECHCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
OoJeH MMOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MaraHuTHoOE I10J1€e
but6mmoreka [JOK
56 3eMiId U ero 3HaueHHUe I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEeKTpUUYECKUe 3apsibl.
57 3apspKeHHBIE Tela U UX bubmmorexa TTOK
P o N https://m.edsoo.ru/ff0abd2c
B3auMOAeUCcTBHA. [10CTOSIHHEIN
3JEKTPUUYECKUN TOK"
KonTponbnas pabota mo teme
"DneKkTpuuecKue 3apsbl.
but6mmoreka [IOK
58 3apsKEHHBIE TeJa U UX

B3auMojierctTBus. IlocTOSHHABIN
anexkTpudeckuil Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

60

61

62

63

IpoBepoyHas pabora

PesepBHeIit ypok. Paborta ¢ TekcTamu
o teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
IpoBepoyHas paborta

OnbIT OpcTeaa. MarautHoe 1mnose
3JIEKTPUYECKOT0 Toka MaruurHoe
M0JI€ KaTYIIKH C TOKOM

[IpuMeHeHue IeKTPOMArHuTOB B
texHuke. JlabopaTopHas padora
"N3yueHue qeiCTBUS MATHUTHOTO
TIOJIs1 Ha MPOBOJHUK C TOKOM"

DEeKTpOBUTaTENb IOCTOSHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABHUraTeNeii B TEXHHIECKUX
YCTpPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpyupoBaHue u u3yueHue
paboThI AJIeKTpoABUTATENS "
OneiTel Dapanes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIWH.
IIpaBuiio Jlenna

0.5

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

but6mmoreka [IJOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

64

65

Dnextporenepatop. CriocoObl
MOJIYYEHUS AJIEKTPUUECKON SHEPTUH.
DNEeKTPOCTaHIINH Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTHUH

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DJIEeKTPUUECKHE U


https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE SBJICHUS"

KonrtponsHas padora o Teme

66 "DIEeKTPUUECKUE U MAarHUTHEIE 1 Bubmaorexa IIOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PezepBHblil ypok. Pabota ¢ Tekctamu | bu6muoreka [{IOK
o teme "TermnoBble BiaeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ Tekctamu |
no teMme "MarautHele sBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 63 145

I[TPOTPAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabusie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl

Mexanuyeckoe 1BUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD | bubmuoreka [JOK
MEXaHUYECKOTO ABWKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsIMONIMHENHOE ] bubmmorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsmouHenHoe
nBukeHue. CpeaHsis U MTHOBEHHAs 1
CKOPOCTb
[IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Omnpenenenue
YCKOpPEHUS Tella pu | | bubnmorexa [IOK

ABHOYCKOPCHHOM JIBM)KCHHUM 110 https://m.edsoo.ru/ff0adbl8
p YCKOp
HaKJIOHHOM TI0CKOCTH"
CBo0OonHoe nagenne teir. OmbIThl !
lanunes
PaBHOMEpHOE NBHKEHUE T10 1 bubnnorexa [JOK

oKkpy>kHOCTH. IIepron u yacrora https://m.edsoo.ru/ff0ael76



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

oOparmenus. JIuneitHas u yrioBas

CKOpPOCTH
10 [leHTpOCTpEMUTEIILHOE YCKOPEHHE
1 ITepsriit 3akoH HetoToHa. BexTop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. bubmumorexa [IOK
PaBHOelicTBYyIOIIASA cCHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npyuMEeHEeHHE bu6mmorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Cua ynpyrocti. 3akon T'yka https://m.edsoc%.lru/fanecaZ
16 Pemenue 3amgau no reme «Cuna
YOPYTOCTH
17 JlaboparopHast pabota «OnpeneneHue bubmmorexa [JOK
JKECTKOCTH TIPYKHAHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [{OK
18 Chia TpeHHs https://m.edsogru/fanﬂ 38
19 Pemenue 3amaa mo reme «Cuna bubmuoreka [{OK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopartopHas pabota "OnpeneneHue bubnuoreka [IOK
K03 uULIeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo treme ""3aKOHEI
21 Hprorona. Cuna ynpyroctu. Cuina bubmmorexa [IOK
" https://m.edsoo.ru/ff0atb8e
TpEeHUS
) Cuia TSXKEeCTU U 3aKOH BCEMUPHOTO bubnmorexa [JOK

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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

HajacHUs

VYpoxk-koHpepenuus "JIBuxeHue e

23 BOKPYT I'PaBUTALlMOHHOTIO LIEHTPA
(Conneunas cucrema). ['amaktukn"
Pemenue 3amau nmo teme "Cuna
24 TSDKECTH U 3aKOH BCEMHPHOIO bubnnorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TSTOTEHUS
)5 [IepBast kocMuueckas CKOpOCTb. bubmmorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuasbHOW TOUKHU.
AOGCOIOTHO TBEPIOE TEIIO.
26 PasHOBecue TBEpIOTO TENIA C bubmorexa HOK
. " P https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHMUS.
MowmenT cuinsl. LlenTp Tsoxectu
PaBHOBECHE MaTepUAIbHOI TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpI0TO TENA C
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmenT cuibl. LleHTp TsokecTn
)3 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe MO
29 TeMe "MexaHU4eCKOE IBUKEHUE bubnnorexa [IOK
. | ’ https://m.edsoo.ru/ff0b0408
BsanmopeiicTBue Ten
KoHnTtponbHas paboTa mo teme
30 "MexaHn4yecKoe IBHKEHUE bubmmorexa [TOK
. | ' https://m.edsoo.ru/ff0b06ec
BsaumopeiicTBue Ten
31 Nmnynbe Tena. Umnyisc cuiibl. 3aKoH bubnuoreka [IOK



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

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpYyroe B3auMOIeHCTBUE

Pertennie 3agau mo reme "3akoH

https://m.edsoo.ru/ff0b07fa

bu6nuoreka [JOK

32 COXpaHEHHUs ummyJinca' https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koHpepeHuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
34 Mexanuyeckasi paboTa U MOIITHOCTh bubmorexa LHOK
https://m.edsoo.ru/ff0b0a84
15 Pabota cuitbl TSHKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paborta «OnpeneneHue
16 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBHYKEHUH TeJja 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs3b SHEprUM U paboTHI.
[TorenumanbHas YHEPTHS
38 Kunernueckas sneprus. Teopema o bubnnorexa HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YSHEPTUU B
MEXaHHKe
40 JlabopaTtopHas pabota «3y4uenue bubnmnorexa [JOK
3aK0HA COXPaHEHUs DHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TO bu6nmorexa [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bu6mmorekxa [JOK
Brinyxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKHil ¥ Npy>KUHHBIA

MaATHHUKHU


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

44

45

46

47

48

49

50

51

52

53

54

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KoaebaHu OT KECTKOCTU
MIPYKUHBI U Macchl Tpy3a»

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

JIaGoparopHas pabota «Onpenenenue
94acTOThI U MIepUoJia KojaeOaHui
MPY>KUHHOTO MasiTHUKa

JlaGopatopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/1a KoJeOaHni
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

Mexannyeckue BosHbL. CBONCTBA

MeXaHW4YecKux BOJH. [IpomonbHbIe U
MONEPEYUHbIE BOJHbI
VYpok-koupepenius "MexaHu4ueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

Ypok-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PEe30HAHC
VYpok-koubepenus "YabTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

[loaroroBka Kk KOHTPOJIBHOU paboTe Mo

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0blaec

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

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

bubnnoreka [HOK



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

TeMe "3aKOHBI COXPAHCHUS.
Mexanunueckue KojaeOaHus ¥ BOJTHBI"

Konrponsnas padora o Teme

https://m.edsoo.ru/ff0b25f0

55 "3akoHbl COXpaHeHus. MexaHuueckue
KoJieOaHus ¥ BOJIHBI"
56 DIEeKTPOMArHuTHOE MOJIE. bubnnorexa [IOK
ONEeKTpOMarHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepenmus "[lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubmmorexa [JOK
Hcnonb3oBaHuE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI cBA3U"
Ypok-uccnenosanue "M3yueHnue
. bubmuoreka [JOK
59 CBOMCTB 3JICKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
TTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YaCTOTHI U JUIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DneKTpoMarHuTHas MpUpo/ia CBETa.
N bubnuorexa [JOK
61 CxkopocTtsb cBeta. BoiaHoBBIE cBOWCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsamonuneitHoe
bubmnoreka [IOK
62 pacnpocTpaHeHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)X€HUs CBETAa. 3epKaia.
bu6nmoreka [JOK
63 Pemenue 3aa4y Ha npuMeHeHKE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpPaKeHHsI CBETa
64 [Ipenominenue cBera. 3aKoH bubnuorexa [JOK


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

IpECIOMJICHUA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

Bbubanoreka [HOK
65 Hcnonb30BaHue OIHOTO BHYTPEHHETO httos://m.ed s JE0b3c5
ps://m.edsoo.ru c5¢
OTpPaXEHUs B ONTUYECKUX CBETOBOIAX
JlabopartopHas pabdota "HccrnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJIa MaJCHHs Ha
rpanune "Bo3yXx-cTekno""
Ypok-koHpepenuus "Mcnonb3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CB3b"
bubmuoreka [[OK
68 JInu3el. OnTudeckas cuiia JTUH3EI
https://m.edsoo.ru/ff0b3{2¢
bu6nmmoreka [JOK
69 ITocTpoenne n300pakeHNi B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopartopHas pabota "Onpenenenue
. Bbubnuoreka IHOK
70 (hOKYCHOTO pacCTOSIHUS i ONITHYECKOM 1
CHTE cobHparomedi aH3H" https://m.edsoo.ru/ff0b4206
71 Ypok-koubpepenius "OnTuyeckre bu6mmorexa [JOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnnoreka [IOK
72 I'ma3 kak ontuyeckasi cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "Jled ekt
3penusi. Kak coxpanutsb 3peHue"
Paznosxenue 6enoro ceeTa B CIEKTP.
74 OnbiTel HetoToHa. Criokenue bubmuoreka [JOK

CIIEKTpaJIbHBIX LIBETOB. Jucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c



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

JlabopaTtopHas pabota "OMbITHI 11O
pas3ioKeHUIo OeIoro CBeTa B CIIEKTP U

bu6mmoreka [JOK

75 oc 10 I[BE€TA MPEIMETO
BOCHPHATHIO UBETA [PEAMETOB HPH HX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU uepe3 IIBETOBBIE
¢bunbTphr"
VYpok-nipaktukyM "BoiaHoBbIE
76 CBOICTBA CBETA: JUCIEPCHSI,
uHTepdepeHys u audpaxus”
77 Omnsitel Pe3epdopna u mnanerapHas bubmmnorexa [JOK
MOJICIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaeins aroma bopa
Hcnyckanue u norjiomieHe cBera
. bu6mmorekxa [JOK
79 atromoM. KBauTbl. JInuneiuateie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-nipaktukym "Habmronenue bubmmnorexa [JOK
CHEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanyoakTHBHOCTE U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atoMHOro siipa. Hykinonnas bubmmnorexa [JOK
MOJIEITh https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubnmoreka [IOK
H3otomns https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bubmuorexa [JOK
"PapnoakTrBHBIE peBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmonypacnazna
Vpok-koHDepennus "PagnoakTHBHEIE
P Gep bu6nmoreka [JOK
86 W3IIy4eHUs B IPUPOJIE, MEAUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



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

SnepHbie peakuu. 3aKOHBI

87 COXpPaHEHUs 3aps0BOr0 U MacCOBOTO brbnmorexa [TOK
p p https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprus CBA3U aTOMHBIX sifiep. CBs3b bubmmorexa [JOK
MAaccChI U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3ama4d no reme "SAnepHeie
peakuuu"

90 Peakuuu cunTe3a U aeaeHud siaep. Bbubmmorexa [JOK
Ucrounnku sHeprun CoHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepras

01 sHepreTuka. JleicTBus
PaAMOAKTUBHBIX U3ITyUYEHUN HA KUBbIC
OpraHnu3mMbl"

[ToaroroBka K KOHTPOJILHOU PabOTE MO

9 TeMe "DJIEKTPOMarHuTHOE I10JIE. bubmmnorexa [JOK
ONeKTpOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBrieHHs"

KonrponsHas pabora o Teme

03 "DIeKTpOMarHuTHOE MOJIE.
DNeKTPOMArHUTHBIC BOJTHBI.
KBanToBsie siBrieHus"
IToBTOpenue, o6o0mIEeHNE.

94 JIaboparopHbie pabOTHI IO KypC bubmmorexa [TOK
" p pu P " ypey https://m.edsoo.ru/ff0c245a

B3anmoneiictre Ten
[ToBTOpeHme, 0600IIeHNE. Permenue
bu6mmorekxa [JOK
95 pacyeTHBIX U KAYECTBEHHBIX 3aja4 110
" " https://m.edsoo.ru/ff0c2572
Teme "TemioBbie Mpouecchl
96 [ToBTOpenue, 06061meHue. Pemenue bubnnorexa [JOK



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

pacyYeTHBIX U KAYECTBEHHBIX 3a7a4 110
teme "KIIJ TennoBbeix aBurarenaei”

[ToBTOopenue, o6001eHue. Pemenne

https://m.edsoo.ru/ff0c2a22

bu6nmoreka [JOK

97 1
pacyeTHBIX U KAYECTBEHHBIX 3a7a4 110 hitps:/m.edsoo.ru/fl0c2b30
teme "KII/] anekrpoycranoBok"
[ToBTOpEeHME, 0600IIEHUE.
98 JlaGopaTopHbie PabOTHI IT0 KYPC 1 1 Bubmaorexa OK
" patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBEIE SIBICHUS
[ToBTopenue, o6o6meHue. Pabora ¢
99 TCKCTaI:/II/I 0 TEME {-'];aKOHBI 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHUKE
[ToBTOpeHue, 0600meHue. Pabora ¢
" bubmuorexa [JOK
100 TekcTtamu o teme "Komebauus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6meHue. Padora ¢
102 TekcTaMu o TeMe "KBanToBsas u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME


https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa30oBaHus

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pasinyaTth ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILIGCKOC SAIBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUH B
OKpY’KalollleM MHUpe, B TOM yucie (U3NYeCKue SBJICHUS B MPUPOJE,
MIPU 3TOM TEPEBOJUThH MPAKTUUYECKYIO 33a/auy B y4eOHYIO, BBIJICISThH

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

1.4

1.5

ONMCHIBaTh HW3yUCHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCTONb3ysd (PU3MYECKHE BEIMYUHBI, IMPU ONUCAHUU NPAaBUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCIOJIb3YyEMbIX BEIMYUH, HX
0003HAaYeHUsI U eIMHUIIBI (PU3NYECKUX BEIMYHH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TIpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMINH

XapaKkTepU30BaTh CBOMCTBA TeJ, (HU3UYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
GOpMYyJIMPOBKY 3aKOHa W 3alHChIBaTh €r0  MAaTeMaTHYeCKOe

BBIPAKCHHC

1.6

1.7

OOBSICHATh (PU3MUECKUE SBJICHMS, IPOLIECChl U CBOMCTBA Tell, B TOM
qyycjie€ MU B KOHTEKCTE CUTyallMd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABJIATh IPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOMTH
oObsicHeHHe W3 1 — 2 JOTrMYecCKWX MmaroB ¢ omopoil Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3NYECKUX SBICHHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemaTtb paC‘-IéTHLIC 3aJa4u B 1 -2 ,Z[CI>'ICTBI/ISI, HCIIOJIb3YyA 3aKOHBI U



(dhopmyIibl, CBA3BIBAIONTNE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHaIN3a
yCIOBHSI 3aJaud 3aluChiBaThb KpaTKOE YCIOBUE, TOJICTABIATh
¢uznyeckue BeIUYMHBI B POPMYJIBI U MPOBOJUTH PAcU€Thl, HAXOAUTh
CIIPAaBOYHLBIC NAHHEIC, H€06XOI[I/IMBIC AJId pClICHUA 3a4a4, OUCHHUBATDH

PEATUCTUYHOCTD MTOTYYEHHON (PU3MUECKOM BEIIMUYHUHBI

1.8

1.9

1.10

1.12

1.13

1.14

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh HPU OMOIIU
¢u3nUecKUXx METOJI0B, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IIpOBEpsiEMOE  MpPEANoNOXKeHHe  (Tumoresy),  pasauyarb U
MHTEPIPETUPOBATh TOJIyYEHHBI pe3yibTaT, HaXOIUTb OLIMOKU B

XO0JI€ OIIbITa, A€J1aTh BBIBOJLI 110 €TI0 PE3yJibTaTaM

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBJICHUN WU
¢usmueckux  CBOMCTB  Tel:  (opMynupoBaThb  MpOBEpsieMble
IPEIIOJIOKEHNs, cOoOHUpaTb  YCTAHOBKY M3  IPENJIOKEHHOTO

060py,Z[OBaHI/IH, 3alIMChIBaTh X0/ OIIbITa U (bOpMan/IpOBaTB BBIBObI

BBIIIOJHATh NPSAMBIE U3MEPEHMSI C HCIIOJIB30BAHMEM AaHAJOTOBBIX M
u(poBbIX MPHUOOPOB, 3aUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh ~ WCCJIEJOBAHUE  3aBUCHMOCTH  OJIHOM  (pU3HUECKOU
BEJIMYUHBl OT JPYroll C UCIOJb30BAHUEM MPAMBIX W3MEPECHUN,
y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOTO HCCIENOBaHUS, COOUPAThH
YCTaHOBKY U BBIIIOJIHATE U3MEPEHUS, CIENys NPEIIOKEHHOMY IIIaHy,
(buKcUpOBaTh pPE3yJbTaThl TMONYYCHHON 3aBUCHUMOCTH (PU3NYECKUX
BCJIMYHUH B BHUJIC HpeﬂJIO)KCHHBIX Ta6JII/H_[ 158 I‘pa(bI/IKOB, JeJIaTb BBIBOJIbI

I10 pE3yJibTaTaM UCCJICAOBAHUA

MIPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PUINUYECKUX BEIUYHH, CIEIys
MPEJI0KEHHON MHCTPYKIUU: NPU BBINOJIHEHUN U3MEpPEHUN coOuparh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCIINYHHBI

CO6J'IIOI[3.TL InpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a060paTOPHBIM 000PYIOBaHUEM

yKa3plBaTh NPUHIUNBI  JAECHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUIBl JEHCTBUS H3YUYEHHBIX
IpUOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIBIO HX OIMCaHUs,
UCTONB3ys 3HAaHUA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HeoOXxoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH



1.15

INPUBOIUTH TMpUMEpbl (HAXOAWUTh UHGPOPMALUIO O MPUMEPAX)
MPAKTHYECKOTO UCIONIb30BaHUS (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I oOecrieueHHs 0€30MacHOCTH TMpU  OOpallleHu:u ¢
npubOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 310POBbS U

COOJTIOICHNS HOPM PKOJIOTUYECKOTO MOBEICHHS B OKpY Kalollel cpezie

1.16

1.17

1.18

1.19

8 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJjabTara

1.1

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJ@aHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M NyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIENIATE MH(OpMALUIO, KOTOpasl SBISETCS HPOTHMBOPEUMBON HIIU

MOXeET OBITh HEJOCTOBEPHOI

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONONYJISIPHYIO ~ JIUTeparypy  (usuyeckoro  copepkaHus,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Biazersh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(DOpMAIK

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE KpAaTKWE MUChbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(poOpManun (U3NIECKOTo
COJZIepKaHus, B TOM YHCJE IMyOJUYHO AENaTh KPaTKUe COOOIIECHHS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIEJOBAaHUM, NpPU 3HTOM
IPaMOTHO HCIIOJI30BaTh M3YYEHHBIN IOHATUMHBIM amnmapar Kypca

(I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPGSCHTaL[I/ICI\/'I

IIPpU BBIITOJIHCHUHU y‘le6HBIX IMPOCKTOB U I/ICCJ'IGI[OBH.HI/Iﬁ pacnpeacisiTh
00SI3aHHOCTH B Tpyare B COOTBETCTBUH C ITOCTABJICHHBIMUA 3aJladyaMU,
CJICIUTh 3a BBIIIOJIHCHHUEM IlJIaHa HeﬁCTBHﬁ, aICKBaTHO OLICHUBATH
COOCTBEHHBIH BKJIaAd B  JCATCIBHOCTbL TI'pPYIINbI, BbICTPAUBATDL
KOMMYHUKATHBHOC B38.I/IMO,Z[GI>’ICTBI/IG, YUUThIBas MHCHHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM

06pa30BaTeJ’le0ﬁ nporpamMmbl OCHOBHOI'O oﬁmero 06p330B3HI/Iﬂ

HUCIIOJIB30BaTh NOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha



1.3

1.4

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/IBI/IT-IGCKOC SIBJICHUC

pacrlo3HaBaTh MPOSBICHUE W3YYCHHBIX (DHU3MYECKHUX SIBJICHUH B
OKpYy’KarollleM MHUpe, B TOM uucie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM TE€PEBOJIUThH MPAKTUUYECKYIO 3a/lauy B yueOHYIO, BBIJIEISThH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHHM

ONUCHIBaTh HU3yUYEHHBIC CBOWCTBA Tel W (U3HYECKHE SIBJICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TP ONUCAHUU NPABUIBHO
TpakToBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAaYeHUSI U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIIME  JIAaHHYIO  (PU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘leCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBaA TCII, (1)I/I3I/ILIGCKI/I6 SABJICHUA W IIPOLECCCHI,
HUCIOJIb3ySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJ'IPIpOBKy 3aKOHa MW  3alMucCbhiBaTb €0 MaT€MaTH4YCCKOC

BBIPa)KCHHE

1.6

1.7

1.8

OOBSICHATH (PU3UUECKHE TPOIIECCHl U CBOMCTBA TEl, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalluld NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00BbsCHEHHE U3 |
— 2 JIOTMYECKHX IIaroB C NOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

¢bu3nyecKuX SBJICHUN, PU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTHU

pemars pacy€THbIE 3a1a4d B 2 — 3 AEMCTBUSA, UCHOJIb3YsS 3aKOHBI U
(bopMyIIbl, CBA3bIBaIOIME (GU3NUECKHE BEIMUUHBI: HA OCHOBE aHaJIM3a
YCIIOBHUS 33/1a4M 3alUCHIBATh KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX JJI1 pelIeHHs 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuy€Tbl U CPAaBHUBATH
NOJyYeHHOEe 3HauyeHue (U3MYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHINTHL HpPU IMOMOIIN
@HSHHGCKI/IX MCTOOO0B, UCITIOJIB3YA OIMMMUCAHUC UCCIICA0OBAaHMsA, BBIACIIATH
MMPOBEPACMOC MPCANOJIOKCHUC, OLCHUBATH IIPABUJIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICIOBAHUA, JCJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITEI 1O HAOMIOACHUIO (QU3MUECKUX SIBICHUM WIN
¢usmueckux  CBOMCTB  Tel:  (opMynupoBaThb  MpOBEpsieMble

NPENIONIOKEHNs, CcOoOUpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO



1.10

000py10BaHus, OMUCKIBATh XOJI OIbITa U (HOPMYIHMPOBATH BHIBOABI
BBIIIOJIHATH IPSIMBIE HM3MEPEHUS C HCIOJIb30BAHHEM AHAJOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIUYHMH, CPABHUBATH PE3yJIbTaThI

M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

1.12

1.13

1.14

1.15

1.16

1.17

1.18

IIPOBOAMTH  MCCIEJOBAHUE  3aBUCUMOCTH  OJHOW  (pU3NYECKOU
BEJIIMYUHBl OT JPYrOil C MCIOJB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHus,  cilenys  IpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBaTh
pe3yJabTaThl MOJYYSHHON 3aBHUCUMOCTH B BHJE TAaONHUIl U TpadHKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCICAOBAHUA

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cleqyss NpeUIOKEHHOW MHCTPYKLMHM, U BBIYHMCIATH 3HAYCHHUE

BCJINYHHBI

coOmofaTh IpaBWia TEXHUKH Oe3omacHOCTH THpu paboTte ¢

1ab0paTOpHBIM 000PYI0BAaHUEM

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM Ha UX OIMCAHUA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MYECKUX SBICHMM U HEOOXOIUMBIE

¢buznyecKkue 3aKOHOMEPHOCTU

pacno3HaBaTb NPOCTHIC TCXHUYCCKHUC yCTpOfICTBa 1 U3MCPUTCIILHBIC
HpI/I60pr 0 CX€MaM U CXEMAaTH4YHbIM PUCYHKaM, COCTaBJIATb CXEMBEI
SJICKTPHUICCKUX uenei/'l C TMOCJICAOBATCIIbHBIM U IAapaJlJICJIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasiandas YCJIIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPHUYCCKUX Lernei

MPUBOIUTH TpPUMEPHl  (HAXOAUTh WHPOPMAIUIO O TMPUMEPAX)
MPAKTHUYECKOTO UCIOIb30BaHUsI (U3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM Juid  o0ecredeHHss O€30HacHOCTH Tpu  OOpalleHuu ¢
npuOopaMu U TEXHUYECKUMH yCTPOMCTBAMHM, COXPAHEHUS 310pPOBbS U
COOJIIOICHUS HOPM 3KOJIOTHYECKOT'0 MOBEACHUS B OKpYXKarollel cperie
OCYIIECTBIISATh MOUCK MH(POpMAIK (U3NIECKOTO COJEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUHM M IYTEM CpaBHEHUS
JOTIOTHUTEIIBHBIX HMCTOYHHUKOB BBIJCNATh HWHGOpPMAIUIO, KOTOpas

SBJIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJJOCTOBEPHOM

HCIIOJIB30BaTh IIPpU  BBIITOJHCHUU y‘~I€6HI)IX 3aﬂaHHﬁ HAay4YHO-



1.19

1.20

9 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJjabTara

1.1

1.2

MOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro coAepiKaHMsl, CIIPaBOUYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILMU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCEMEHHBIE M KPATKHE YCTHBIE COOOIICHNUS,
0000masi uHGOpMaMIO W3 HECKOIBKUX HCTOYHUKOB (DHU3NUECKOTO
CONIep>KaHusi, B TOM 4YHCIE MyOJIUYHO NPEACTABIATH PE3yJIbTaThl
MPOSKTHON WM HCCIIENOBATEIIbCKONW JICATEIBHOCTH, IIPH OTOM
IPaMOTHO HCIOJIb30BaTh HW3YYCHHBIH MOHATHHHBIA ammapar Kypca

(bu3HKH, CONPOBOKIAThH BHICTYIICHUE MPE3eHTallueH

IIPU BBINIOJHEHUHM YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOILIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLICHUBATb
COOCTBEHHBI BKJIaJ] B JIeATEIBHOCTh TIPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspeniaTh KOHMIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCIOJIb30BaTh U3YUYCHHBIC ITOHATUS

pasinyaTth SABJICHHA 110 OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bHBHLIeCKOG SIBJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (U3MUYECKUX SBICHHHA B
OKpY’KaloIlleM MHpe, B TOM 4YucCiIe (U3NUECKUE SBICHHUSA B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH NMPAKTUUYECKYIO 33Jlauy B yueOHYIO, BBIJIEISTH

CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUI

ONMCHIBATh W3yYEHHBIE CBOWCTBA TeNl W (DU3WYECKHE SIBIICHUS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TIPH ONUCAHUU TPABUIBHO
TPaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJNB3YEMBIX  BEIMYHH,
0003HAaYCHUSI U eTUHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,

CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIMYMHY C APYTUMHU



1.5

1.6

1.7

1.8

1.9

BEJIMYMHAMHU, CTPOUTH  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/IBI/IIIGCKI/IX BCIINYNH

XapaKTCPHU30BaThb CBOMCTBa TCII, Q)HSHHGCKI/IC SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YysA H3Y4YCHHBIC 3aKOHBI, IIpU J3TOM JdaBaTb CJIOBECHYIO
(I)OpMyJ'IPIpOBKy 3aKOHa MW  3alMucCbhiBaTb €0 MaTCMaTH4YCCKOC

BBIPA)KCHHE

OOBACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTCKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJIATH TPUYMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHE U3 2
— 3 JIOTMYECKHX IaroB C IOMOIIBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

¢bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacu€THble 3a7aud (omuparouiyecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJ]bI, CBSA3bIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAlM3a YCIOBHS 3a/a4yd
3allUCBIBaTh KPAaTKOE YCJOBHE, BBIABIATH HEIOCTAIOIINE MU
M30BITOYHBIE JaHHbBIE, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUI pelIeHus,, IPOBOJUTh pPacuyé€Thl M OLEHHBATh PEATUCTHYHOCTh

MOJIyYEHHOTO 3HaYeHUS (PU3NIECKON BETUUINHBI

pacnosHaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIMTh IPU HOMOIIX
(bHU3MYECKUX METOOB, MCIOJb3Ysl ONMCAHUE HCCIICTOBAHUS, BBIICIATH
IIPOBEPSIEMOE NPEAIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IMOPsAKa
MIPOBEACHKUS UCCIICAOBAaHUA, JElaTh BBIBOJbI, HWHTEPIPETUPOBATH

pe3ybTaThl HAOIOICHU 1 OTTBITOB

IPOBOJIUTH OIBITHI 1O HAOMIOJCHUIO (U3MUECKUX SIBICHUH WIN
(bHU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENIFHO COOMpATh yCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ ONbITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

1.10

NPOBOJIUTh TPH HEOOXOIMMOCTH CEPHI0 TPSAMBIX HM3MEPECHHUH,
OTpesieNisisi CpelHee 3HaueHue u3MepsieMol BenuuuHbl ((hoKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEpUTENBHOTO Ipubopa)

NPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIOJIb30BaHUEM IPSMBIX HM3MEPEHUIl: IUIAHUPOBAaTh HCCIEIOBAHHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pPE3yJIbTaThI

HOJ'IyLIGHHOI\/’I 3aBHCHUMOCTH (1)I/ISI/I‘-ICCKI/IX BEJINYNH B BHIC Ta6J'II/IHI/I



1.12

1.13

1.14

1.15

1.16

1.17

Fpa(i)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

MPOBOAWTh  KOCBEHHBIC  HW3MEPCHHS  (PU3NYCCKUX  BEIUUHH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh IKCHEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh H3MEpPEHUs, Ciexys MpeaoKEeHHOW HHCTPYKIHH,
BBIYHCIIATh 3HAYCHHE BETUYMHBI M aHAJIU3UPOBATH IOJyYECHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH Tmpu pabore ¢

nabopaTOpHBIM 000PYTI0BAaHUEM

pa3ianyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENeH:
MaTepuaabHas TOUKa, a0COIIOTHO TBEPIOE TEJO, TOUEUHBIN HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJIENIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OINMCAHHA, HCIOIb3Ys
3HaHHUA O CBOMCTBaX (PU3MYECKUX SBICHMH U HEOOXOJIUMBIE

(bPISI/I‘lCCKI/Ie 3aKOHOMCPHOCTHU

UCTIONIB30BaTh CXEMBl M  CXEMATUYHbIE PHCYHKH H3YYCHHBIX
TEXHUYCCKUX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB )41
TEXHOJIOTHYCCKUX IMPOLECCOB IpU PCHICHUU y‘IC6HO-HpaKTI/I‘IeCKI/IX
3aaa4, OITUYCCKUEC CXEMbI IJId IMOCTPOCHUA I/1306pa)KCHI/II\/II B IINIOCKOM
3epKaJie ¥ COOMPAIOIICH JIMH3e

NPUBOJUTh TMPUMEPHl  (HAXOAWTh HMH(POpPMAIUIO O TMpUMepax)
MPAaKTUYECKOT0 UCTIOIb30BAHUS (PU3NYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpaIllleHH:u ¢
npuOopaMu U TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 310POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJOTHYC€CKOI'0 IMIOBCACHUS B Opr}KaI-OH_[eﬁ cpeac

1.18

OCYILECTBIIATh NOUCK MH(pOpMauK GU3NIECKOTO COJEPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYJIUpPYs TOHMCKOBBIM  3arpoc,
HAaXOAWTh IyTH  OMNpEAEJeHHUs]  JIOCTOBEPHOCTH  IOJyUYEHHOU
MHPOPMALIMM Ha OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHHKOB

1.19

UCIIONIb30BAaTh MPH  BBHIMOJHEHMM Y4YeOHBIX 3aJaHUi  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COJepXkaHus, CIpaBOYHBIC
MaTtepuaibl, pecypchl ceTu VHTepHeT; BiameTte npuéMaMu

KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHuss WHGOpMALUU U3 OAHOMN



1.20

1.21

3HAKOBOM CUCTEMBI B IPYTYIO

co3gaBaThb cOOCTBEHHBIE IHCHMEHHBIE U YCTHBIC C006HIGHI/I$[ Ha
OCHOBE HH(pOpPMAIUU M3 HECKOJIbKUX HCTOYHHUKOB (PHU3UUYECKOTrO
coJiep>KaHusi, MyOJUYHO MPEACTABIATH PE3yIbTaThl MPOCKTHOW WU
HCCIIEIOBATENBCKOW  JEATEIIbHOCTH, Ipyu  3TOM  T'PaMOTHO
WCTIOJb30BaTh U3YUYEHHbI MOHATUMHBIN anmapaT u3y4aeMoro pasjaena
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE Npe3eHTalued ¢ Yy4EToM

0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

IIpU BBIITIOJIHCHUN y‘-I€6HLIX IIPOCKTOB U I/ICCJIGIIOBaHI/Iﬁ q)HBI/I‘IGCKI/IX
mponeccoB pacupeCacisiTb 00SI3aHHOCTH B rpynrne B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTh 3a BbIIIOJHCHUCM IIJIaHA
HeﬁCTBHﬁ n KOPPECKTHUPOBATH €ro, aJICKBAaTHO OLICHUBATDH
COOCTBEHHBIM BKJIaA B  JCATCIBHOCTbL TI'PYIINbI, BbICTPAHMBATDH
KOMMYHHUKAaTHBHOC BSaHMOI[eﬁCTBHe, IIPOABJIAA T'OTOBHOCTbH

paspemniaTh KOHMIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Kon Kon

pasaesia 3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIIEIO MHUPA

1.1

1.2

®uzuka — Hayka O MnOpupoae. SIBIEHUS TPUPOJIBI.
@usnyecKkue SIBICHUSA: MEXaHMUYECKHUE, TEIUIOBBIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE

O®usnueckne BenuuyuHbl. M3Mepenune  pusmueckux
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapo/IHasi CUCTEMa €IMHUIL

1.4

1.5

EcrecTBeHHOHAy4HBI METON TO3HAHUS: HAOIIOJCHUE,
IOCTAaHOBKA HAyYHOI'O BOIPOCA, BBIJABMIKEHHUE THUIIOTE3,
SKCIIEPUMEHT 110 TPOBEPKE THUIOTE3, OOBSICHEHUE

Ha6J'IIOI[aeMOl"O SIBJICHHA
Onucanue ¢)H3quc1<1/1x SIBIICHUI C MOMOIIBIO MOJeIeH

[IpakTryeckue paboTHI:
N3mepenue paccTossHAN.
N3mepenue 06bEMa JKUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pa3sMepoB MajbIX TEJ.
W3mepeHue Temneparypbl Ipy MOMOIIHN KUAKOCTHOTO

TEPMOMETPA U JaTUMKA TEMIIEPATypPbl

[NEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNU BEILIECTBA

2.1

2.2

23

CrtpoeHue BemiecTBa: aroMbl M MOJIEKYNbI, HX
pasmepsl. OMBITHI, TOKAa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBmwkeHne vactul] BemiectBa. CBSI3b  CKOPOCTH
ABWKEHUS  YacTHIl C  TeMmmeparypod. bpoyHoBckoe
nBkeHue, uddysus

B3aumMopneiicTBre 4acTul] BelECTBA: IPUTSIKEHUE U

OTTAJIKHMBAaHHUC



ArperaTHme COCTOSAHUS BCIICCTBA: CTPOCHUC TI'a30B,

KUIKocTe W TBEPABIX  (KPUCTANIMYECKUX)  Tell.

24 B3anmocBA3p MeEXIy CBOWCTBAMHU BEHIECTB B PAa3HBIX
arperaTHplX COCTOSIHUSIX M HUX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

[IpakTuueckue padOTHI:
OneHka JuameTrpa aroMa METOJIOM psAoB  (C
UCTOJb30BaHueM (poTorpaduii).
2.6 OnbITel 1O HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnbITBl 1O OOHApYXEHHIO  JEHCTBHS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUME U B3AUMOJIEVCTBUE TEJI

11 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
32 Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM
' JNBHKEHUU. Pacu€r myTu U BpEMEHH IBUKEHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeilictBue
33 T€J KaK NPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH TeJa
34 IInotHocts  BemiectBa.  CBSI3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
. MIOMOUIBIO AUHAMOMETPA
37 SBnenue TiAroTeHus U cwia TsxecTd. Cuna TAKECTH
' Ha Jpyrux miaaHerax. Bec Tema. HeBecomocTs
33 Cuna tpeHus. TpeHHE CKOJIBXKEHHSI U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
19 CnoxxeHue cuj, HalpaBiICHHBIX MO OJHON MpPsMOI.
. PaBHOelicTBYIOIIAsA CUIT
310 [IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO  JIBHIKEHUS



3.11

3.12

(wapuka B  KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMoOMIIs u Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHMs Opycka WIM IIapuka 10
HaKJIOHHOM  miIockocTH. OnpeneneHue  II0THOCTU
TBEPIOTO TeJa. OnbITHI, JEMOHCTPHUPYIOILUE
3aBUCUMOCTh PACTsDKEeHUs (nedopmanyu) NpyKUHBI OT
MPWIOKEHHON  cuibl.  ONbITBI, JIEMOHCTPUPYIOIIKE
3aBHCUMOCTb CHUJIbI TPEHHsI CKOJIBKEHHs OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

DusnuecKue SBICHNUS B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW U HEKMBOU IIPUPOJIE,

JEMCTBHUE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, NOAIIMITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN U TA30B

Hasnenue TtBEpHoro tema. CrnocoObl YMEHBIIEHHUS U

+ yBEJIMYEHUS J1aBICHUS
4o JlaBiieHue raza. 3aBHCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMHU U
' razamu. 3akoH [lackans. [TneBMaTH4ecke MalImHbI
3aBUCHUMOCTh  JABJIGHUS KUAKOCTH OT TJIyOHHBI
4.4 IunpocraTndecknii mapagokc. CooOIAIUecs: COCY/IbI.
[M'uapaBnuyeckre MEXaHU3MBI
Atmocdepa 3emin u atmochepHoe naBienue. [IpuanHer
45 CYIIECTBOBAHUS BO3AYITHOW 000s0uku 3emin. OIbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl ypPOBHEM MOPS
46 N3mepenue atmocdepnoro npaeneHus. [Ipubopsl ans
' M3MEPEHHS aTMOC(PEPHOTO JIaBIICHUS
JleficTBue KMAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankupatromas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
4.9 [IpakTryeckue paboOTHI:



4.10

4.11

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
o0béMa MOrpyKEHHOM B JKUAKOCTH 4YacTH Tela.
Onpenenenre BbITAIKUBAIOLIEH CUIIBI, AEMCTBYIOLIEH Ha
TEI0,  INOrpyXkEHHOe B KUAKOCTh.  IIpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHWJIbI, JACHCTBYIOIIEH
Ha TeIo0 B JKUIKOCTU, OT Macchl Tena. OMbITHI,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJKUBAIOLIEH
CHWJIbI, IEHCTBYIOIIEH HAa TENO B KUAKOCTHU, OT 00BEMA
MOrPYKEHHOW B MKUJKOCTh YAaCTHU TE€Ja U OT INIOTHOCTH
YKUJIKOCTH. Konctpyupoanue apeoMeTrpa  WIH
KOHCTPYMpPOBAaHME  JIOAKM WM  OIpejaelieHne €€

Ipy30I04bEMHOCTH

dusnyeckue  ABICHUA B NPUPOJE:  BIUSIHHUE
aTMOC(EepHOTro aBJICHUs Ha )KUBOW OpPraHu3M, IJIaBaHUE
pBIO

TexHudyeckue yCTpOHCTBa: coOOOIIAIOMIMECS COCYIbI,
YCTPOWCTBO BOJAOIPOBOJA, THUJIPABIMYECKUU Ipecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT' A

5.1 Mexanudeckas paborta
5.2 Mexanudeckasi MOITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas
' miockocTh. [IpaBuiio paBHOBecHs pplyara
54 [IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoroe  mpaBwiao»  MmexaHuku.  Koaddurment
5.5 IOJIE3HOTO JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHas SHEPTUU TEJA, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexanuueckass SHeprusi. 3aKOH HM3MEHEHUS U
' COXPaHEHUS MEXaHUUYECKOI SHEepPTUn
59 [IpakTuueckue pabOTHI:

Onpenenenue  pa®OTBl  CHJIBI  TPEHHS  TIPU



PaBHOMCPHOM JBUXCHUHN TEJ1a 110 I‘OpHSOHT&J’ILHOﬁ
noeepxHoctu. MccienoBanue yClioBUM PaBHOBECHUS pblyara.
N3smepenne KIIJ[ maknmonHoOM mockoctu. M3ydyeHue 3akoHa

COXpPaHCHUA MEXaHUUYEeCKOM OHCPIrun

dusznueckue SBICHUI B npupoac: pblHaru B TCIIC

5.10
YeJIoBeKa
TexHu4eckue yCTpOMCTBA: pblYar, IOABHKHBIA U
5.11 HETIOJABMKHBIN OJIOKW, HaKJIOHHAs TUIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasziena 3J1eMeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUU CTPOCHMs BemecTBa. Macca UM pa3Mepsl
. MoJsieKyl1.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mognenu  TBEPAOrO, IKUAKOIO M razoo0pa3HOro
6.2 cocTosiHuil BemiecTBa. Kpucrammunueckue u aMmopgHbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TEI
6 6.3 HAa OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETUYECKOMN
TEOpUU
6.4 CMaunBaHUE U KaWJUISIPHBIE SIBIICHUS
6.5 TennoBoe pacIMpEeHNE U CKATUE
66 Temneparypa. CBsA3b TeMIeparypbl CO CKOPOCTBIO
. TEIUIOBOTO IBMKEHUS YaCTHULL
67 Baytpennss sneprusi. CiocoOsl ”3BMEHEHHsI BHYTPEHHEH
. SHEPIUu: Terionepeaaya U CoBepiueHue padboThl
63 Bunel teronepenayu: TEMIONPOBOJHOCTh, KOHBEKIIHUS,

HU3JIYUCHHC



KomnuectBo  TemnoTel.  YIelnbHasT  TEIIOEMKOCTH

6.9
BEIIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBnenue u oTBEpEBaHNE KPUCTATUIMUYECKUX BEIICCTB.
' VYV nenbpHas TEIJIOTA MIABICHUS
[TapooOpa3zoBanne u  KoHAcHcamus. lcnapeHue.
61o Kunenne. VYnenbHas  Ttemiota  mapooOpa3oBaHUS.
' 3aBUCUMOCTh TeMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxxHocTh Bo3yXxa
6.14 DHeprus TOIUIMBA. Y IeJbHas TEIMI0Ta CTOPaHUS
[Mpuammner  paboTel  TerwuioBbix — auratenein  KITJ]
6.15 TEMJIOBOTO JABHWTATElIs. TeIIoBBIE JNBHUTATEIN W 3aIlUTa
OKpY>Karolleu cpebl
3aK0OH COXpaHEHHUs U MPEBPAIIEHUS SHEPTHH B TEIIOBBIX
6.16
npoueccax
[TpakTuyeckue pabOTHI:
OnpITel MO OOHAPYXEHUIO  JIEUCTBUS  CHII
MOJIEKYJIIPHOTO IPUTSHKEHUS.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIIOB IMOBAPEHHOM
COJIM WJIM caxapa.
OnpITel TIO0 HAOJIOJEHUIO TEIJIOBOTO PACHIUPECHHS
ra3oB, )KUJKOCTEU U TBEPABIX TEI.
617 Onpenenenue JaBiICHUs BO3MyXa B OAJUIOHE IIIIPHIIA.

OnbITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTH IaBIICHHS
BO3lyXa OT ero 00bEMa U HarpeBaHMs HIIH OXJIAXKICHHUS.

[TpoBepka rumoTessl JTMHEHHONH 3aBUCUMOCTH JUTMHBI
CTOJIOMKA JKUJAKOCTH B TEPMOMETPHYECKOH TpyOKe oOT
TEMIIePaTyPHI.

Habmonenne n3MeHeHnst BHYTPEHHEH YHEPTUU Tela B
pe3yJbTare Teruionepeaayl U padoThl BHEIIHUX CHIL.

I/ICCHeﬂOBaHI/Ie SABJICHUA TemiooOMeHa Ipu



CMEIIMBAHUM XOJOJIHON U TOPSYEH BOJIBI.

OrnpeneneHne KOJNMYECTBA TEIUIOTHI, IOJYyYEHHOTO
BOJIOH TpU TEIIOOOMEHE C HarpeThiM METALUTUYECKUM
HAJTUHIPOM.

Onpenenenre yIeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnepoBanue npouecca uCapeHusl.

Ornpeznenenre OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

OnpeneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJA.

duznueckre SABICHUS B NPUPOJAE: TOBEPXHOCTHOE
HATAKCHUC W KalWJUIAPHBIC SBJICHUA B IIPHUPOIAC,
6.18 KpHUCTaJUIbl B MpuUpoje, uityuenue CoyHIa, 3aMep3aHue
BOJ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHUE POCHI, TyMaHa,

HUHEesl, CHETa.

TexHuueckue ycCTpoilcTBa:  KamwuIsipbl, NPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJIOB, *XHUIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, IMapoBas TypOuHa,

JIBUTATENb BHYTPEHHETO CTOPAHUSL.
DJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHUA
7.1 OnexTpusanus Tei. [[Ba poga 3J1EKTpUUECKUX 3aps10B

B3anMmoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona
7.2 (3aBHCUMOCTB CHJIbI B3AaUMOACHUCTBUSI 3apSHKEHHBIX TEJI OT

BCJIMYMHEI 3apaa0B U pACCTOAHUA MCKIAY TeJ'IaMI/I)

Onextpuueckoe nojue. HanpskEHHOCTD 31EKTPUYECKOTO
7.3 nosist. [IpyHOUMN Cyneprno3unmy 3JIEKTPUYECKHUX I10JIEH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsioB. JIEMEHTapHbIN

7.4 anekTpuueckui 3apsaa. Ctpoenune atoma. [IpoBogHuky u
JUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

DJIEKTPUYECKHUI TOK. VYcnoBus CYIIECTBOBAHUSA
7.6
3JEKTPUUECKOr0 TOKa. VICTOUHHMKHN NOCTOSIHHOTO TOKa



[HeiictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MArHUTHOE). OJEeKTPUYECKUH TOK B
JKUAKOCTSAX U razax
. Onektpuyeckas 1enb. Cuiia Toka. DJEKTPUYECKOE
. HaIpsKEeHUE
79 ComnpoTuBiieHrE MPOBOJIHHUKA. VneabHOE
. CONPOTHUBJICHUE BELIECTBA
7.10 3akon Oma 1S ydyacTKa Lenu
[TocnenoBarennbHOE W MApaUIENbHOE  COCOUHECHHUE
7.11
MIPOBOJHUKOB
PaGora ¥ MOIIHOCTh AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinst — Jlenna
713 DJeKTpUUYeCKue Ienu U TOTPEOUTENH SIEKTPHUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
ITocTossHHBIE MarHWTHL. B3anmMoAEHCTBHE ITOCTOSHHBIX
7.14
MarHuToB
71 MarautHoe mnoiie. MarsutHoe IMmojie 3eMIM H  €ro
. 3HAYCHHUE JIJIs JKM3HU Ha 3emie
.y OmnpiT Dpcrena. MarHuTHOE 1MOJ€ IIEKTPUUECKOTO TOKA.
. [IpuMeHeHue 371eKTPOMArHiTOB B TEXHUKE
JlelicTBUe MarHMTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
717 DNEeKTpOABUTATENb MOCTOSSTHHOTO ToKa. Mcmonb3oBaHue
. AJIEKTPOJBUraTeNe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCHOpTE
OnbiTel  @apages.  SIBieHHe  3JIEKTPOMArHUTHOMN
7.18
uHaykiuu. [paswio Jlenna
DIIeKTPOTeHEPATOP. Crioco6b1 MOy YEHUS
7.19 AJIEKTPUYECKOM  DHEPrum. DJIEKTPOCTAaHIIMM ~ Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[IpakTiueckue paboThI:
7.20 OnbITH IO HAOJIOCHUIO DJICKTPU3AIUN T WHIYKIIHEH

U TIPY COTIPUKOCHOBEHHUHU.



UccnenoBanue nAeMCTBHS OSIEKTPUYECKOrO IMOJS Ha
MIPOBOJTHUKH M TUDJICKTPUKH.

COopka u mpoBepka palbOTHI 3JIEKTPUUECKOI Ienu
IIOCTOSHHOT'O TOKa.

N3mepenne u peryaupoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYILIETO Yepe3
pPEe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIITHE 3aBHCHMOCTD
AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTUHBI, TITOIAIM TIOTIEPEYHOTO CEYSHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIBI TOKAa MPU MapajuieIbHOM
coenmuHeHnH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, MIOYIIETO 4Yepe3 Pe3ucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BBIIENIsIEMOi Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MAarHMUTHOTO B3aUMOJICHCTBHUS IIOCTOSHHBIX MAarHUTOB.
W3ydyeHre MarHuTHOTO TOJISI IIOCTOSTHHBIX MarHUTOB MPU
UX Oo0BbeNMHEHWH U  pazaeneHud. HccnmegoBanue
JIEWCTBHSI DJICKTPHYECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OnpITel, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  CHUJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHWs TOKa B KaTymke. 3ydeHue

JEUCTBUS MarHUTHOTO IIONIS Ha IMpOBOAHUK C TOKOM.

KonctpyunpoBanue u U3y4CHHE paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJIBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SBJICHUA BJ'IGKTpOMaFHI/ITHOI\/’I HWHAYKOWH:



7.21

7.22

HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS M HaIlTpaBJICHUA

HHAYKIUOHHOI'O TOKA

dusnyueckre SBJICHHUS B TPHUPOAE: DICKTPUUECKUE
ABIIEHUST B  atMocdepe, DAIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeid MoICcoB,
POJIb MarHUTHOTO TOJISL JJIsL )KU3HHU Ha 3emile, MOJISIPHOE

CHUAHUC

TexHuueckue yCTpOMCTBA: DJIEKTPOCKOIN, aMIIEpMETD,
BOJIETMETP, PEOCTAT, CUETUYUK DIIEKTPUIECKON SHEPTHH,
JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HArpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEJOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEIND

MOCTOAHHOI'O TOKA, FCHEPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon
Kox anemenra IIpoBepsieMble 271€MEHTHI COAEPKAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
g1 Mexanudeckoe JABMXKEHME. MarepuanbHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKEHHUS
8.3 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE
HepaBHoMmepHOE MIPSIMOJIMHEMHOE JIBUKCHUE.
8.4 Cpennsis M MIHOBEHHas  CKOpPOCTb  Tela  IIpHU
8 HEPaBHOMEPHOM JABM)KEHUU
g5 VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEHOE
' JBUKECHHE
8.6 CBobOoaHoe nagenne. OnblThl [ anunes
PaBHOMEpHOE ABMKEHUE IO OKpY>KHOCTH. [lepuon u
8.7 yactota oOpamenus. JluHeliHass M yrioBass CKOPOCTH.
I{eHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HeroTOHA



8.9

Bropoii 3akon HeroToHa

8.10 Tpertunii 3akon HeroToHa
8.11 [IpuHIUI CynepIIO3UIIMY CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cuila TPEHUS CKOJBXEHMs, CHIIa
. TPEHUS TTOKOSI, IPYTHE BUIbI TPEHUS
S 14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaACHUS
8 15 IBuwxkenne  mianer  Bokpyr  Comnma.  [lepBas
. KocMu4eckasi ckopocTb. HeBecoMocTh 1 neperpysku
2 16 PaBHoBecme  MarepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPAOro Teia € 3aKPEIIEHHOW OChIO
. BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMnyibe CHibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABUKEHUE
8.21 Mexanndeckasi paboTa U MOILITHOCTh
g2 PaGora cun Tsxkectn, ympyroctu, TpeHus. CBs3b
. SHEPTUH U paboTHI
823 [loreHuuanbHas dSHeprusi Tena, MOAHITOrO  Hal
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHumanbHas SHEPrus CKATOM NPy KUHBI
Kunernueckas sueprusi. Teopema 0 KUHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU
[TpakTuyeckue paboOTHI:
Omnpenenenue cpeiHell CKOPOCTU CKOJBXKEHHsI Opycka
WM JABWKEHUS MIapHKa [0 HAKJIOHHOM TJIOCKOCTH.
g 27 OmnpeneneHre yCKOpeHUs Tella IPU PaBHOYCKOPEHHOM

JBUKEHHUHU 10 HAKJIIOHHOW IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHM IIpH
PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THNOTE3bI: €CIU TpPU PaBHOYCKOPCHHOM



8.28

8.29

IBIDKEHUH 0€3 HaYallbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psjJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpMalbHOro JaBieHus. OmnpeneneHue
KodpduuueHTa TpeHus CckoJbkeHus. OrmnpeneneHue
KECTKOCTU TMpyxkuHbL. OnpeneneHue padoOThl CUIIbI
TPEHUs TpU PABHOMEPHOM JIBKEHHH Tela II0
TOPU30HTAJIBLHON MOBepXHOCTU. OnpeneneHue padoOThI
CHJIBl  YOPYrocTH  IpH  moabéMe  Tpy3a C
UCIOJIb30BAHUEM  HENOJABMKHOIO M IOJBUXKHOTO
0J10KOB

dusnueckue sIBICHUS B MPUPOJIE: MPUWINBLI U OTJIMBBI,
nBkeHne miaHeT COJNHEYHOH CHCTEMBI, PEaKTHBHOE
JBMKEHHUE KHUBBIX OPTraHU3MOB

TexHuueckue yCTPOWCTBA:  CHUAOMETP, JATYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

Konebarenbnoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

- KoJIeOaHUH: IepHOJ], YacTOTa, aMIUIUTY1a
92 MaremaTnueckui u MPY>KUHHBIN MAasITHUKHU.
. [IpeBpaieHre sHepruu npu KonedaTeIbHOM JABHKEHUN
93 3aryxatomue KoneOaHus. BbuiHyXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexannueckue BoJHbL. CBONHCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHele M HONEpedHble BOJIHBL. JlJIMHA BOJIHBI U
' CKOPOCTb €€ pacHpoCTpaHeHUsA. MeXaHN4eCKUE BOIHBI
B TBEPZIOM TeJI€, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 HNHuppa3Byk u yIbTpasByk
[TpakTuyeckue paboTHI:
OnpeneneHve 4yacTOThl UM Iepuoja  KoseOaHUi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToTbl M NepHOAAa  KoieOaHMI

MPY>XXUHHOI'O MasATHHKA



9.8

9.9

HccnenoBanne 3aBUCHMOCTH —TepHOAa  KojieOaHWi
MOJBEIIEHHOTO K HUTU Tpy3a OT JAJUHBI HUTH.
HccnenoBanne 3aBUCHMOCTH —TepHOAa  KojieOaHWi
MPYXXUHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
PYXUHBL. M3MepeHne yckopeHus: CBOOOHOTO TaICHUS
du3uvecKue SIBICHUS B MPUPOC: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICCHHE, CEHCMUYECKHE BOJHBI,
IyHAMH, X0

TexHUUECKHE YCTPOHCTBA: 93XOJOT, MCIIOIB30BaHUE

YJIbTPa3ByKa B ObITY M TEXHUKE

10

11

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE MOJie. DIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 371eKTPOMarHUTHBIX BOJH
103 OnexTpoMarHutHas npupoga ceta. CKOpPOCTh CBeTa.
' BonHoBEIE cBOlICTBa CBETA
[TpakTuyeckune paboOTHI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TeseoHa
dusuueckre SBICHUS B MpPUPOJE: OHOIOTHYECKOoe
10.5 neicTBre BUJMMOTO, yIbTPaduoIETOBOrO U
PEHTTEHOBCKOTO U3JTyUYEHUM
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozenb cBera. IcTOUHMKHY cBeTa
11.2 [IpsamonnHetHOE pacIpOCTpaHEHNE CBETA
113 OTtpaxenne ceta. [1mockoe 3epkano. 3aKOH OTpaKEHHS
' cBeTa
114 [Ipenominenne cBera. 3aKOH TPEIOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
I1.5 JInnza. Xop myyei B IMH3E



11.6

11.7

OnTtuyeckas cuctemMa Qortoarnmnapara, MHUKPOCKONAa M
TeJIeCKoIa
I'maz kak onTtudeckass cucrema. binM3opykocTs u

AaJIbHO30PKOCTh

11.8

11.9

11.10

11.11

Pasnoxxenune Oenoro ceeta B cekTp. OnbiTel HploTOHA.

CnoxeHue CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

[IpakTuueckue paboTHI:

HccnenoBanue  3aBUCUMOCTH — yIJla  OTpa)kE€HUs
CBETOBOI'O JIy4a OT YIJIA MaJICHHUS.

N3ydyeHne xapakTepUCTUK U300paKeHUs MperMeTa B
IUIOCKOM 3€pKaJle.

HccnenoBaHne 3aBUCUMOCTH YIJIa IPEJIOMIICHUS
CBETOBOI'O JIyya OT yIJla MaJeHUs Ha TPaHULE «BO3AYX —
CTEKJIO».

[Tonyuyenue n300paXkeHUH ¢ MOMOLIBIO cOOMparoIeit
JIUH3BI.

Onpeznenenue HOKYCHOIO PACCTOSHUS U ONTUYECKON
CHJIBI COOMPAIOIIEH JINH3HI.

OMnBITHI MO PA3JIOKEHUIO OEI0Tr0 CBETa B CHEKTP.

OnpITHl 110 BOCHPHUATHIO LIBETA IIPEIMETOB IPU HX
HaOJII0IeHUH Yepes3 [IBETOBbIE (DUIBTPHI

dusnueckue sABICHUS B npupoze: 3atMeHus CoiHoa u
JlyHbl, 1IBETa TEN, ONTHYECKUE SIBJICHUSA B aTMocdepe
(uBeT HeOa, pedpakmus, paayra, MUpPax)

Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,

(doToanmapar, ONTUIECKHE CBETOBOIBI

KBAHTOBBIE ABJIEHUA

12.1

OmnbiTel Pesepdopna u minaHerapHass MOZENb aTroma.

Moaens aroma bopa

12 12.2

12.3

12.4

I/ICHYCKaHI/IG n IIOIJIOIMICHHME CBC€TAa aTOMOM. KBaHThI.

JInnenyaTele CIIEKTPBI
PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3yyeHHus

CTpOGHI/Ie 4ATOMHOTO  sAApa. HYKJIOHHaH MOACIIb

aTOMHOTO spa. M3oTonsl



PannoaktuBHbie mpeBpamenus. [lepuwon momypacmana

12.5
aTOMHBIX 1P
126 SAnepHble peakiuu. 3aKOHbI COXpPAHEHUs 3aps0BOr0O U
' MacCOBOT'O YHCEII
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. Mcrounuku sHeprun
’ CouHiia 1 3831
129 Snepnas oHepreruka. [lelicTBUE  paJlMOAKTUBHBIX
' U3ITyYEHUN Ha KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaGmronenne CIUIOMIHBIX U JIMHEHYATBIX CIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUM YACTHULIBI
10 TOPMO3HOMY Iy TH (110 (poTorpadusm).
W3mepenue paaroakTuBHOTro hoHa
duznyeckre SBICHHS B NPUPOJIC: ECTECTBEHHBIN
paavoaKTUBHBIN ¢om, KOCMHUYECKHE TyuH,
12.11 paINOaKTUBHOE HW3IYYEHHE MPUPOIHBIX MHUHEPAJIOB,
NEICTBHE pAIUOAKTUBHBIX W3JIy4YeHHH Ha OpraHu3M
YeJIoBeKa
112 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJUBUyaJIbHBIA TO3UMETp, KaMepa Buiibcona



IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®I'OC

[Tonumanue ponu  QU3MKKM B  HAY4YHOM  KapTHHE  MMHpa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBa€MOCTH SIBICHUN MPUPOJBI, O POJIU SKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeid poaun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKHM M TEXHOJOTui, 00 3BOJIOLUU
(UBUYECKUX 3HAHWM M WX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJIAJE POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX-
(¢U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOIIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOT UM

3HaHMA O BUAAX Marepud (BEUIECTBO M TIOJIE), O ABIKCHUH Kak
croco0e cyIlIecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOM TeopHH
CTPOEHHUS BEIIECTBA, O (U3UUECKOM CYIIHOCTU SBICHUHA NPHUPOJIBI
(MCX&HI/I‘ICCKHX, TCIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHE Pa3InyaTh SBJICHUS [0 ONMMCAHUIO UX XapaKTEPHBIX CBOIMCTB U
Ha OCHOBC OIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~I€CKO€ SIBJICHHUC,
YMEHHE PAcIO3HAaBATh MPOSBICHHE M3YYCHHBIX (QU3MUYECKUX SBICHUM
B OKpyXaromeM MHPEC, BBIACIAA HWX CYIICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Bnagenne ocHOBaMM MOHSITHMHOTO amnmapata ¥ CHMBOJHYECKOTO
s3pIKa (PM3UKKA W UCIONB30BAaHUE WX JUISl pelIeHHs Y4eOHBIX 3ajad,
yMEHHE XapaKTepu30BaTh CBOMCTBA Tej, (U3MYECKUE SIBICHUA U

MPOIIECCHI, UCTIONIB3YS QyHAAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHnue onucrBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)I/ISI/IT-I€CKI/I€ SIBJICHUA,

HUCIIOJIb3YA (I)I/ISI/I‘ICCKI/Ie BCIINYHNHBI

Bnanenue ocHOBaMHM METOJOB HAy4YHOrO TMO3HAaHHUS C YYETOM
COOTIOICHNs TIPaBHJI OE30MAaCHOTO Tpyja: HabmoaeHue (PU3NUIecKuX
SIBJICHUU:

YMEHHE CAMOCTOSATEIBHO COOMpAaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY



W3 JaHHOTO Habopa 00OpYyMOBaHMS MO MHCTPYKIIMH, OMHCHIBATH XOJI
OIIBITA M 3aMUCBIBATH €0 PE3YyJIbTAThI, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUYECKUX BETUUYMH:
YMEHHE TIUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATENBHO CcOOMpaTh
AKCMEPUMEHTAJIbHYI0 YCTAHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
3HaYEHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJYUEHHBIE PE3YJILTAThl C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECJIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIECIOBaHMIA;
CaMOCTOSITEJIbHO COOMpPATh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
IIPOBOAMTH  MCCIEAOBAHWE [0  WHCTPYKLUUH,  IPEACTaBISTH
MOJTy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUJE TaOJIHULl U
rpaMKOB, yUUTHIBATh MIOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEIOBAHUS

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3myeckux  Mojenei
(MaTepuanbHas TO4Ka, aOCONIOTHO TBEPJOE TENO, MOAETH CTPOCHHS
ra3soB, JKMJIKOCTEHM W TBEPABIX TeEJ, ILIAaHETApHAs MOAECIb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOIO f1pa) U yMEHHE NPUMEHSITh UX Ul

00BsICHEHUs PU3NUECKHUX MPOIIECCOB

YMeHne oOBACHATh (PU3MUECKUE TPOIECCHl M CBOMCTBA TEJl, B TOM
Yuclie€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHUM, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTU U MOJICIIH

YMenne pemarb pacu€THble 3afaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI W (popMysbl, CBsA3bIBaOIIME (pu3MUeckue
BCJIMYHHBI, B YaCTHOCTH, 3allUCbIBAThb KpPATKOC YCJIOBHUC 3aJaydu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMBbIC IJisi €€ pEelIeHUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOANTH PAcU€Thl W OLEHUBATh PEATHUCTUYHOCTH MOTYyYEHHOTO
3HaueHUs (PU3MUYECKON BEIMYMHBI, YMEHUE ONPENENITh pa3MEPHOCTh

(bu3nUecKoil BeTMUNHBI, IIOJTYYEHHON IPU PEIICHUH 3a/1a41

YMeHHe XapakTepu30BaTh IPUHUUIIBL JEUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4HcCIJIeé OBITOBBIX HPUOOPOB, U MPOMBIIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIOIb3Ys 3HAHUA O

CBOWCTBaX (PM3MUECKUX SBICHUH M HEoOXoaumble (usnueckue




10

11

3aKOHOMEPHOCTHU

YMmenune HUCITIOJIB30BAaTh 3HAaHUA (0] (1)I/IBI/I‘~I€CKI/IX SABJICHUAX B
MOBCEHEBHOM KM3HM JiIsi  oOecrieueHuss O€30IAaCHOCTH NP
oOpamieHMM C  OBITOBBIMH  TpUOOpaMHU W TEXHUYECKUMU
YCTpOMCTBAMH, COXpAaHEHUS 3JI0POBbS UM  COONIOJIEHUS HOPM
9KOJIOTHYECKOTO TOBEJCHUS B OKPYXKAIOIIEH cpeie; MMOHUMaHHE
HEOOXOJUMOCTH TPUMEHEHHUS TOCTIKEHUN (U3MKKM M TEXHOJIOTHA

JJI1 paquOHAJIBHOTO IMMPUPOA0IIOJIB30BaHUA

OneIT ToOWCKa, TpeoOpa3oBaHUS W MPEICTaBICHHUS WH(HOpMAIUN
(GU3UYECKOTO COJEpKaHUs C HCIOJIb30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI; YMEHHE OIEHHWBATHh JIOCTOBEPHOCTH
MONyYeHHOW WHQOpPMAIMM Ha OCHOBE UMEIONIMXCA 3HAHUM W
JIOTIOJIHATEIbHBIX ~ MCTOYHUKOB, YMEHHE  HMCIOJB30BaTh  IPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO-MOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOro colep)KaHus, CIIPaBOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepHer; BnajgeHue 0a30BBIMM  HaBBIKAMHU  IPEOOpa30BaHUS
uHpopmManu U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha

OCHOBE MH(OPMAIUH U3 HECKOJIbKUX UCTOYHHKOB



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHUWYECKUE SABJIEHUA

MexaHuuecKoe JBHKXCHHUC. MaTepI/IaHBHaH TOYKa. Cucrema OTCuUéTa.

OTHOCUTEIIFHOCTD JABMOKCHUSA

PaBHOMEpHOE M HepaBHOMepHOe JBHkeHUE. CpenHsas ckopocTb. Dopmyna s

1.2 BBIYUCIICHHSI CpETHEN CKOpOCTH: V = S/t
PaBHOMEpHOE TIPAMONIMHEHHOE JIBWKCHHE. 3aBUCHMOCTh KOOPIAMHATHI Tela OT
BPEMEHH B CITy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHXKEHUSI:
13 (1) =x,+vt
I'padmkn 3aBHCHUMOCTH OT BpPEMEHH JUIS TPOSKIHH CKOPOCTH, IPOCKIHH
MepPeMEeIIeHUs,, TYTH, KOOPJIWHATHl TPU PABHOMEPHOM NPSIMOIHHEHHOM
JBHKCHUU
3aBUCHUMOCTh KOOpPJIWHATBHI TeJa OT BPEMEHH B CiIy4ae pPaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBFKCHHUS:
5
Su(f) =vo, *f+ay* ;
2
@opMynbl IS TPOCKIUU TIEPEMEIICHHSI, MPOCKIIMH CKOPOCTH U MPOCKINH
YCKOPEHUS TIPH PABHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBUKCHHH:
2
1.4 5. (D=0, t+a,- % .
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padykn 3aBHCHMOCTH OT BPEMEHH IS TPOCKIUU YCKOPEHHUS, IMPOCKITUU
CKOPOCTH, TPOCKIUU TEepPEeMEeIIeHUs,, KOOPAMHATHI TpPHU PaBHOYCKOPEHHOM
MPSIMOJTMHEHOM JIBHYKCHUN
CBoOoanoe manenue. GopMysIbl, OMUCHIBAIOIINE CBOOOJHOE MMaJleHHE Tea TI0
1.5 BEePTUKAIM (IBIKEHHWE Tela BHHU3 WU BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnn). I'paduxu 3aBUCMMOCTH OT BpPEMEHM JMJIs MPOEKLUHUU YCKOpPEHUS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOEKLIHUHU CKOPOCTH M KOOPJAMHATHI TNpPH CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAJIH
CKOpOCTh pPaBHOMEPHOTO JIBM)KCHHUS Tella IO OKpyKHOcTH. Hampasienue
CKOPOCTH.

(DOpMYJ'Ia AJId BBIYUCIICHUA CKOPOCTU UYCPE3 paanyC OKPYKHOCTH U IICPHUOI

oOparnieHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue 1EHTPOCTPEMHUTEIHLHOTO

YCKOPCHUA. d)opMlea JJI BBIYUCIICHUA YCKOPCHUA:

®opmyiia, CBSI3bIBAIOLIAs IEPUOJT U YACTOTY OOpAICHUS:

Vo= ?

Macca. ITnorHocTs Bemecta. @opMysia il BBIYUCICHUS INIOTHOCTH:

_m

V

Cuna — BexktopHas ¢usznueckas BeaudnHa. CI0KeHUEe CU

SBnenue unepuuu. [lepsslii 3akoH HeroTOHA

Bropoii 3akoH HeroTOHa:

F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CHJIbI, IEHCTBYIOIIEH Ha
TEJI0

Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:

Fry=-Fi

TpeHI/Ie ITOKOS U TPCHUC CKOJILKCHUA. CI)opMlea JJId BBIYUCIICHUA MOAYJIST CHIIBL

TPCHUSA CKOJIbXKCHUSA:



F_=u-N

1.13

1.14

1.15

1.16

1.17

1.18

Hedopmarus tenma. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYroi

nedopmanuu (3akoH I'yka):

F=k-Al

BcemupHoe tarorenne. 3aKOH BCEMUPHOTO TATOTEHUSA:
My -1,
F=g L1 _2%
R
Cuna TsxecTu. Y CKOpeHHe CBOOOIHOTO MaICHHS.
dopmyna a7 BEIYUCICHUS CUIIBI TSDKECTH BONIM3H MmoBepxHOCcTH 3emiu: F = mg.
JBwxkenue manet Bokpyr Comnina. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTs 1 ieperpysku
Hmmynbe Tena — BeKTOpHas pu3ndeckasi BeIMYHHA.
=m0
Nmnynbe cucremsl Ten. U3Menenune uMiyiibea. MIMIyabe cuiibl
3aK0H COXpaHEHUsI UMITYJIbCa JJI 3aMKHYTON CUCTEMBI TEJ:
D=0, i, U, =const
PeaktuBHOE nBUXKEHUE

Mexannuudeckas pa60Ta. dDopMyna AJIs1 BBIYMCIICHU S pa60TBI CHIJIBI:

A=F5ooscx

Mexanndeckas MOIIODHOCTHB:

=24
I

Kunernueckas u MNOTCHIMAJIbHAs SHCPIUs. CDOpMy.Ha JJIs1 BBIYHUCIICHUA

KUHETHYSCKOU OHEPIHUH:

HE)E
Ey ="

Teopema o kuHeTHuYeckoil sHeprun. opMyna sl BBIYUCIECHUS NOTEHIIMAIbHOM



OHEPIuu TCja, MOAHATOIrO

Hag 3eMIIeit:

E,=mgh

Mexanudeckasi SHEpTHs:

E=E;.+E 2
119 3aKoH COXpaHEHUsl MeXaHU4YeCKOM 3Heprun. @opMyiia JijIsl 3aKOHA COXPAHEHUS
MEXaHWYECKOM YHEPruu B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpareHne MEXaHUUECKOW SHEPTUH MPU HATUYUH CHIIBI TPESHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenr cunsl: M - FIL.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHBIN 1 HenoABWXKHBINA 0110ku. KT/ mpocThIX MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBneHue TBEpAOTO TENA.
dopMyna 17151 BBIYUCIICHUS 1aBJICHUs TBEPIOTO Tea:
F
pP= G
191 JaBnenue raza. AtmocdepHoe JaBieHuUE.
. IM'uppocTraTyeckoe 1aBlieHUE BHYTPH KUAKOCTH.
®opMyia 1151 BBIYMCIICHUS JaBJICHUS BHYTPH KUJIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['uapaBnuueckuii npecc
3akoH Apxumena. Popmyna Uisi ONpPENETCHUs BBITAIKUBAKOIICH CHIIBI,
JICHCTBYIOIEH Ha TEJO, MOTPYKEHHOE B JKUJKOCTh WM ras:
1.23

F_jlm_ =pgV

VcaoBue nnaBanus tena. IlnaBanue CYIO0B 1 BO3AYXOILIAaBaAHUEC



1.24

1.25

1.26

1.27

1.28

Mexanudeckue KojeOaHus. AMIUIMTYyJa, TEPUOJ W 4YacToTa KoJIeOaHHid.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY U NEPUOJT KOJICOAHUI:

MareMarnueckuii M INpyKUHHBIA MasTHUKU. IIpeBpamienue sHeprum npu

K071€0aTeIbHOM ABUKEHUH
3aryxaromue konebanus. BeiHyx/ieHHble KoaeOanus. Pezonanc

Mexannueckue BOJHBI. [IpoaoJibHBIE M TONEpPEUYHbIE BOJHBI. [[MHA BOJHBI U

CKOpPOCTb PacHpOCTPaHEHUS BOJHBI:

h=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKaA. OTpa)KCHI/IC 3By1(0BOfI BOJIHBI Ha TpaHULC

nByX cpell. H(pa3Byk U yIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3MepeHne cpelHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIIBI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHHs, CHIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHs Opycka MO HAKJIOHHOW IMJIOCKOCTH;
YCKOpeHusi Opycka Npu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuojia KosebaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl M IepHoja
KoJIeOaHUH TPYKWHHOTO MasiTHUKA; MOMEHTa CHJIBI, JICMCTBYIOIIErO Ha phlyar;
pa®oThl CUJIBI YHPYroCTH INpPH MOABEME TIPy3a C IOMOIIBIO HEMOABHKHOTO
0510Ka; pabOThI CUJIbI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

HccnenoBanne 3aBHCHMOCTH apXHMEIOBOH CHJIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJIa U OT IJIOTHOCTH XKMIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI
OT MaccChl TeJa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMaJIbHOTO JABJIEHUS U OT
poJla IOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B IPYXKHHE, OT CTEHNEHU
nedopmalui Mpy>KUHBI, YCKOPEHUsT OpycKa OT yria HaKJIOHA HaIpaBJISIONICH;
nepuojia (4acToThl) KoeOaHUH HUTSHOI'O MasTHHKA OT JUIMHBI HUTHU; MEpPHUOJA
Koje0aHU MPYXUHHOTO MasiTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBL;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH Tepuoja KojieOaHWi HHUTSHOTO MasiTHUKAa OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHSI pblyara
Qusuueckue A6NeHUs 6 nNpupoode: TIPUMEPH JBUKEHHUS C Pa3IUYHBIMU

CKOPOCTSIMH B >KMBOM M HEXMBOH MpUpO/IE, AEUCTBHE CUIIBI TPEHUSI B IPUPOJIE U

TCXHUKC, TMPUWIMBBI W OTIWBBI, JABWXCHUC TIIJIIAHCT CosHeyHOM CHCTCMBI,



PCAKTUBHOC JABUIKCHHUC JXUBBIX OPraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BJIUAHNC
aTMOC(I)CpHOI‘O JaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pLI6, BOCIHIPpHUATUC

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HYHaMH, 5X0

Texnuueckue yCWlpOﬁCWchZ.’ CIIMAOMETP, AATYHUKU IIOJOKCHHUA, PACCTOAHUA U
YCKOpPpCHHUA, IOUHAMOMCTpP, MNOAIIMWIIHUKH, PAKETbhI, pbIyar, MOJBIDKHBIA U

H€HO)IBH)I(HLII>’I 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, HPOCTBIC MCXAaHU3MBbI B 6I)ITy,

11 cooOmraronmecs cocyibl, YCTPOMCTBO BOJOINPOBOJA, TMAPABIMYECKHNA Mpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETHUECKOM  TEOPUU  CTPOEHHUS

2.1 BemecTra. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdHble Tena

57 JBmwxenne wyactun BemecTBa. CBfA3b CKOPOCTM JABMKEHUS YacTHI[ C

' TeMneparypoil. bpoyHoBckoe aBmxeHue, 1uppys3us

23 CMaunBaHUE U KaWUISIPHBIE SIBICHUS

24 TennoBoe pacUIMpEHNE U CKATUE

2.5 TermoBoe paBHOBECHE

26 Buytpennsas sHeprus. PabGora u Termuonepenadya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEH YHEPruu

2.7 Buael Terionepenaun: TerONpOBOIHOCTD, KOHBEKIIUS, H3TyYCHUE
Harpesanue wu oxnaxaenue ten. KomumuectBo  Temnotel. Y nenbHast
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IMpoOUEccax. YPaBHEHUE TEIIOBOIO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u kxoHnaeHcauusa. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE

510 UClapeHuss U KoHAeHcanuuu. KuneHwe IKMIKOCTH. YJenpHas TeroTa

2.11

napooOpa3oBanus: L = Q/m

Bnaxuocts BO3ayXa



2.12

[InaBnenne wn Kpucrtaiumsanus. V3MeHeHHe BHYTPEHHEW OSHEpPruM IpH

IJIAaBJICHUU U KpUCTAJUIU3AallH. YV aenpHas TEII0Ta IJIABICHUS:

,_0

m

2.13

2.14

BuyTpeHHss dHeprus cropaHus TOIUIMBA. Y I€IbHas TEIJI0Ta CTOPAHUS TOILJIUBA:

q=0/m

[Tpuntumner padoTs! TeroBsix Asuratenei. KI1J[ TermoBoro aBurarens

2.15

IIpaxmuueckue pabomul

N3mepenne ynenbHOW TEIIOEMKOCTH METAJUIMYECKOTO LWJIMHAPA; KOIUYECTBA
TEIJIOTHI, MOJIYYCHHOTO BOJOW KOMHATHOM TeMmepaTrypbl (PUKCHUPOBAHHOM
Macchbl, B KOTOPYIO OIMYIIEH HAarpeThlii IWINHAP; KOJIMYECTBA TEIUIOTHI,
OTJIaHHOT'O HarpeThbiM LMJIMHAPOM, MOCJIE OMYCKaHUsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCUTEIHHOM BIIAXKHOCTH BO3/yXa; YJACIbHONW TEIUIOTHI
IIaBiaeHuss Jpaa. McecinenoBaHue M3MEHEHHsS TEMIIEpaTypbl BOJABI  IIPH
Pa3IMYHBIX YCIOBUAX; SIBICHUS TEIJIOOOMEHA MPU CMEIIUBAHUU XOJOTHOU M

ropﬂqeﬁ BOJBI; IIpO1IE€CCa UCIIAPCHUS

2.16

2.17

3.1
3.2
33

34

3.5

3.6

Dusuueckue sAeneHUs 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalWUIAPHbIE
SBJICHUSL B MPHUPOJE, KPUCTAIIBI B Npupoze, nsnydenue ConHIa, 3aMep3aHue

BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera

Texnuueckue ycmpoticmea: KauWUIspbl, IPUMEPbl UCTIOIb30BaHUS KPUCTAILIOB,
JKUJKOCTHBIM TEPMOMETp, AAaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasl TypOUHA, JBUTATEIh BHYTPEHHETO

CropaHust
OJIEKTPOMATHUTHBIE ABJIEHUA
Dnektpusanus Ten. /[Ba BUia 31eKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apskeHHbIX Tedl. 3akoH Kynona
3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

3J'IeKTpI/I‘IeCKOC IIOJIC. HaprDI(éHHOCTL QJICKTPHUYCCKOTO  IIOJIA. HpI/IHI_[I/IH

CYNEPIIO3UIINH dTIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu »snexrtpudeckux 3apsaoB. JleHCTBUE BIIEKTPUYECKOrO IIOJISL HA

OJICKTPHUYCCKUEC 3apAIbl. HpOBOJIHI/IKI/I " JUDJICKTPHUKHU

[TocTossHHBIN AIeKTpUYECKU TOK. J{elcTBUS iekTprudeckoro Toka. Cuia Toka.



Hanpsixenne.
I=q/t, U=A4/4

DJEeKTpUYECKOE COIPOTUBIICHUE. Y IETbHOE ANEKTPUUECKOE CONPOTHUBIICHUE:!

3.7 R =pl/S
33 3akon Oma 1t yuacTtka snektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHoe coeMHEHNE TPOBOIHUKOB PABHOTO COITPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CwMmelnanHble COeTMHEHMS IPOBOAHUKOB
110 PaboTa n MomHOCTb 3nekTpuueckoro Toka. A = Ult, P = Ul
3akon J[xoynsa — Jlenma:
3.11 O=I"R-t
310 OneiT Dpcrega. MarHuTHoe TmoJjie MPSAMOro MPOBOJHUKA C TOKOM. JIlMHUM
MarHuTHOM MHIYKIIMH
313 MarautHoe moJI€ IIOCTOSSHHOIO MarHura. Bs3auMoaeicTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM
3.15 Omneitel @apanes. SABneHue 35eKTpoMarHuTHON nHAYKIMK. [IpaBuno Jlenna
Ilpakmuueckue pabomol
WN3mepenne  3JIEKTPUUECKOTO  COMPOTHUBJICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUIECKOTO TOKA.
3.16 UccnenoBanme 3aBHCHMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpLI, HaMHO‘lKa), OT HAIIPsKCHUS HAa KOHLAX MPOBOAHHKA; 3aBUCUMOCTU
CONMPOTHUBJICHUA OT AJIMHBI NPOBOJHHUKA, IUIOMIAANW €ro IMOIICPECYHOro CCUHCHUA U

YACJIBHOI'O COIIPOTUBJIICHUS.



HpOBepKa mpaBujia I SJICKTPUUYCCKOI'O HAIPSKCHHA IMPU IMOCICIO0BATCIIBHOM
COCAUHCHHUU IIPOBOJHUKOB; IIpaBuJia JIA CHIIBI JJICKTPUYCCKOI'O0 TOKa IIpH

napajuieIbHOM COEIMHEHNHU IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6leHUs 6 Npupode: DBICKTPUYECKUE SBIEHUS B aTtMocdepe,

3.17 AJIEKTPUYECTBO >KHUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMiid, Jpeld MOooCcoB,
PO MAarHWTHOTO TIOJIS TS XKU3HH Ha 3eMIIe, TIOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: O3IEKTPOCKOI, aMIIEpMETpP, BOJBTMETP, PpeocCTar,
CU€TUYMK  DJIEKTPUYECKOM  SHEPruM,  DJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSHHOTO TOKA
3.19 OnexkTpomMarHuTHbIe BOJHBL. [1Ikana s5ekTpoMarHuTHRIX BOJTH
3.20 JIyueBas mozens cBera. [IpsaMonnHeitHOE paclIpOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomiienue cBeta. 3aKOH PEIOMIICHUS CBETA
3.23 Hucnepcus ceeTta
394 Jlunza. Xoxa nydeit B nuH3ze. PoKycHOe paccTosiHME JUH3BL. ONTHUECKas cuia
. a3l D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue npuoopsl
Ipaxmuueckue pabomul
H3mepeHue ONnTHYECKOM CUiibl COOMparoliel JUH3bI; (POKYCHOTO PacCTOSHHSA
coOuparomield TMH3BI (10 CBOWCTBY paBEHCTBA Pa3MEpOB MpEIMeETa U N300pakeHus,
326 KOTJa IpeIMET PacIoJIOKEH B IBOMHOM (poKyce), moKa3aTess IpeloMIICHHUs CTeKIa.
' HccnenoBanue CBOMCTBa  M300pakeHUsS, TOJYYEHHOIO C  ITOMOIIBIO
cobuparomiell JMH3bl; U3MEHEHUs1 (POKYCHOT'O PacCTOSIHUSA JABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH yTJIa TIPEJIOMJICHHSI CBETOBOTO JIy4a OT yrIja MaJCHUS Ha TPaHUIE
«BO3JLyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3aTMeHus ConHua u JlyHbl, 1BeTa Ted,
' OIITHYECKUE sIBIIEHUS B aTMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
il PannoaktuBHOCTh. Anbda-, Oera-, ramma-u3nydeHus. Peakiuu anbda-u Oeta-

pacmana




4.2 OmnsiTel Pe3epdopaa no paccesuuio anbda-gactuul. [lnanerapuas moaens atroma

43 CoctaB aromHoro saapa. 3otomnsl

4.4 [lepuoa nmomypacnaja aTOMHBIX sii€p

4.5 SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MaCCOBOTO YHCEI
DQusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM pPaaUOaKTUBHBIA  (oOH,

4.6 KOCMHYECKHE JIyYd, PaJAHMOAKTUBHOE W3JIy4EHHE NPUPOAHBIX MHHEPAJIOB,
JIENICTBUE PaJVOAKTUBHBIX U3JIy4€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYAJIBHBIN 103UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTUuKa




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

MNepblwKkuH U.M., UBaHoB A.U.. Dnsuka. 7 K. - M.: MpoceeweHmne, 2024
MNepblwKuH U.M., MBaHoB A.U.. Dusuka. 8 kn. - M.: MpoceelerHune, 2025

[Mepemmkma .M. @usuka. 9 k1. - M.: Ilpocsemenne, 2024-2025

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Jlykamuk B.M. COopHuk BompocoB u 3anad no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010 —
192c.

Kupuk JI.A. ®usuka — 7 Pa3HOypOBHEBBIE CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE PAa0OTHL. —5-€
m3ganue,- M.MJIEKCA, 2013

AcraxoBa T.B. ®wusuka. 7 xmacc. JlaGoparopueie pabGotTel. KoHTponbHBIE 3amaHus. —
Caparos:JIunein, 2014

«KonTponsHo-uzmepurensuple  Matepuanbl. Pusuka. 7 kmacc/Coct. H.M.3opun. — 2-e
u3 ., nepepad. — M.:BAKO, 2013

Mapon A.E. ®uzuka. 7 kmacc: yueOHO-meTomuueckoe mocobue/ A.E. Mapon.-M.: [Ipoda,
2011.- 123c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
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