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INOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJIcHAa Ha OCHOBE TOJIOXKEHHH W TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0O0pa30BaTEIbHOW NPOrpaMMbl, MPE/ICTaBICHHBIX B
dI'OC 00O, a taxxe ¢ yuétoMm (penepaibHOI paboyeil mporpaMmbl BOCIUTAHUS U
Konnenuuu npenojgaBaHust yaeoHoro npeamera « Ouzukay.

Conepxxanue mporpaMMmbl Mo (U3UKE HaMpapieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS W OPraHM3aIi0 H3y4YeHUs
Gu3MKN Ha NEATEeIHLHOCTHOM OCHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu tpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM Pe3yJIbTaTaM 00yU€HHUs, a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX Y4E€OHBIX MPEAMETOB HAa YPOBHE
OCHOBHOT'0 00IIIer0 0Opa30BaHMUs.

[TporpamMma no (pu3uke ycTraHaBIUBAET paciipeeseHie yueOHOro Marepuana
1o rogam o0ydeHus (1o Kiaccam), mpejiaraeT NpUMEpHY0 TOCIIeI0OBATEIFHOCTD
U3Y4YEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOTO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa € UENbIO OKa3aHUS METOJUYECKOU
MOMOIIIM YYUTEIIO B CO3AaHUM pabodeil MporpaMMbl 0 y4eOHOMY TPEIMETY.

®du3zrka sSBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, IOCKOJbKY (PHU3NUYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH H (U3UUECKOU
reorpadueil, BHOCHUT BKJaJ B E€CTECTBEHHOHAyUHYI0 KAapTUHY  MHpa,
IpefocTaBiseT HauOoyiee SCHbIE OOpa3lbl NPUMEHEHHS HAy4yHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI IOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 THaBHBIX 3a7a4 (U3NYECKOTO OOpa30BaHUSA B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOWT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOH TPaMOTHOCTH M
MHTEepeca K HayKe Yy 00yJaromuxcsl.

Wzyyenne ¢u3ukn Ha 0a30BOM ypOBHE TMPENIoOJiaracT OBIAJCHHE
CIIEIYIOIIMMUA KOMIIETEHTHOCTSMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTDH SBJICHUS;

e OIICHMBATh U MOHMUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHNS;

e UHTEPHPETUPOBATH  JIAaHHBIE U KCIOJb30BaTh  HAy4YHbIC
JI0KA3aTeNIbCTBA JIJISl TOJTYYeHUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMUs
ompenenensl B KoHuenmuu npenomaBanusi ydeOHoro mpeamera «®Dusnuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepauuu, peanu3yrOmMX
OCHOBHBIE  00111€00pa30BaTENbHBIE MPOrPAMMBbl, YTBEPKIAEHHOW pelICHUEM



Komnnernn Munuctepcersa npocetenust Poccuiickoit @enepaiuu (IpoTokos1 oT 3
nexadpst 2019 r. Ne [TK4gH).
Hean usyyeHus pusuku:

NpUOOpETEHUE HWHTEpeca U CTpEMJICHUS OOydYaloluXcsi K HaydyHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTUE HUX HMHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE MPECTABICHUN 0 HAYYHOM METO/Ie TTO3HaHUs U (PopMUpOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIEHHS K OKPY>KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJsibTara H3y4YeHUs
OCHOB CTPOCHHS MaTEpUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHupOBaHNUE TIPEACTABICHUN O pONM (PU3UKHU IJIsT Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUU;

pa3BUTHE  MpEJCTaBIEHUH O  BO3MOXHBIX  chepax  Oyayuiei
npoeCCUOHAIBHOM IeSITEFHOCTH, CBSI3aHHOM ¢ (PU3MKOM, TOATOTOBKA K
JTanbHENIIeMy 00y4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTrkeHHME 3THX IIeJIeld TporpaMMbl 10 (DH3MKE HAa ypOBHE OCHOBHOTO
o01iero oopazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CISAYIOMNUX 3a1ay:

npuoOpeTeHne 3HAHUH O JIUCKPETHOM CTPOCHHU  BEIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, DJICKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NpUOOPETEHNUE YMEHHI ONMHUCHIBATH M OOBACHATH (DU3UYECKUE SIBIICHUS C
UCTIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUH;

OCBOEGHME METOJIOB pEIIECHUs MPOCTEHIIMX pacu€THhIX 3a7ady ¢
UCTIOJIb30BaHUEM duzngecKux MO/IETICH, TBOPUYECKUX U
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIO1aTh TPUPOIHBIC SIBICHUS U BBITIOIHSITH OIBITHI,
JabopatopHble  pabOTBl U AKCIEPUMEHTAJBHBIE HUCCIIECOBAaHUS C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TIPUOOPOB;

ocBoeHue MpUEMOB paboThl ¢ MHPOpMaIe (HU3MIECKOTO COJEp)KaHus,
BKJItOUYasi ”HOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUAX (PU3UKH, aHATH3 U
KPUTHUECKOE OIIEHWBAaHNE WH(OPMALINY;

3HaKOMCTBO CO c(hepamu MpoPecCUOHATBHON AECSITENbHOCTH, CBA3aHHBIMU

C (U3MKOH, M COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha w3yuenue Qusuku (0a30BbIii YpOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpa3oBanust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B HEJEN0), B 8
kJacce — 68 dacoB (2 yaca B Hefento), B 9 kitacce — 102 vaca (3 yaca B HeJento).

[Ipennaraemslil B mporpamMme no (pu3uke nepeyeHs J1adopaTopHbIX padoT u
OIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTENb I€TaeT BIOOP MPOBEACHHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroInuxcsi, CrrUcKa SKCIEPUMEHTANBHBIX 3aJaHUM, MpejjiaraéMplXx B paMKax
OCHOBHOI'0 TOCYJIApPCTBEHHOTO YK3aMeHa Mo (PU3UKE.



COAEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®usuka u e€ posib B IO3HAHMHU OKPY/KAIOLIEro MUpa.

@usnka — Hayka O mnpupoje. SBneHus npuponabl. OU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNUYMUHBL. M3MepeHne Quanyeckux BelUYuH. PU3NUYecKue
npudopsl. [TorpemnocTts u3Mepennit. MexayHapoaHas cuctemMa eIMHuULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HU3Yy4alOT MPUPOLY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAaHMS: HAOJIOJIEHWE, MOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIABUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habo1aeMoro siinenus. Onucanue GU3NYecKuX SBJICHUHN C IOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. Dusunyeckue NpudOPHI U Mpolieaypa NPIMbIX HU3MEPEHUN aHATIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimeol.
1. OmnpeneneHue LEHbI JEIEHNS LIKaIbl U3MEPUTEIBHOTO Nprudopa.
2. HN3mepenue paccTrossHuil.
3. H3mepenue oO0bEéMa )KUAKOCTH U TBEPJIOTO TEIA.
4. OmnpeneneHue pa3sMepoB MalbIX TeJl.
5. M3mepenue temmeparypbl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JaTYUKa TEMIIEPATYyPBbI.

6. IIpoBeneHue ucciaenoBaHKs IO INPOBEPKE TUIOTE3BI: AAIBHOCTH IOJIETA
[IapuKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIEe BHICOTA
IIyCKa.

Pasznen 2. [lepBoHavya/ibHbIC CBeJeHUS O CTPOCHHMH BelleCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJEKYJbl, HX pa3mepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHne wuactui BemecTBa. CBsI3b CKOPOCTH JBM)KEHHMSI YaCTHI[ C
TeMIiepaTypoii. bpoyHoBckoe mBmwkeHue, muddys3us. BzammomelicTBue YacTHIl
BEILIECTBA: IIPUTKEHUE U OTTAJIIKUBAHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEHM M TBEPIBIX
(KpucTaNIMYeCKUX) Tesl. B3auMoCBs3b MEXAy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHOMOJEKYJISPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO IBUYKEHUSI.



2. Habmonenue nuddysumn.
3. HabGmiomenue ~ siBmeHWd,  OOBSCHAIONIMXCS  NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopusie padbomsl u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PsAOB (C  HCIOIb30BAHUEM

dboTorpaduii).
2. OmbITHI MO HAOIOACHUIO TETIJIOBOTO PACITUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHUe U B3aUMOIeCTBHUE TeJl.
Mexanudeckoe ABWkKeHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. Cpeansii CKOpPOCTh MPU HEPABHOMEPHOM JIBHKEHUU. Pacuér mytu u
BPEMEHU JABUKCHHUS.
SBnenue uHepuuu. 3aKOH MHEpUMH. B3aumojelcTBHE Tesl Kak NpUYUHA
U3MEHEHUs CKOPOCTH JBM)KEHHMs Tesl. Macca kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSi3b MIIOTHOCTA C KOJMYECTBOM MOJIEKYJI B €IUHUIIE
00BbEMa BelecTBa.
Cuiia Kak xapakTepuCTHKa B3auMoneucTBus Tesl. Cuiia ynpyroctd U 3aKOH
['yka. 3mepeHue cuiibl ¢ MOMOINBIO JUHAMOMETpA. SIBIEHHE TATOTEHUS U CuUila
TspkecTd. Cuna TSOHKECTH Ha IpyTux uiaHetax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHoxeiicTByromas cwi. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TPpEHUE MOoKosl. TpeHue B pUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaGnronenue MexaHU4eCKOTO ABUKEHUS Tea.
2. M3mepenue ckopocTy MPSIMOJIMHEHMHOTO JIBUKEHHUS.
3. HaGmronenue siBJIeHUS] HHEPIUH.
4. HabmroneHue u3aMeHEHUs: CKOPOCTH MPU B3aUMOICHCTBUH TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJICUCTBUIO TEI.
6. CrnoxeHue CuJjl, HallPaBJICHHBIX M0 OJIHOW MPSAMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenenieHNE CKOPOCTH PAaBHOMEPHOTIO JIBMKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOr0 aBTOMOOUJISL U TaK Jajee).

2. OmpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUs Opycka WM IIapuKa Io
HAKJIOHHOM MJIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPAOTO TeENa.

4. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsoKeHHs (medopmarin)
MPY>KUHBI OT IPUJIOKEHHOMN CHIIBI.

5. OnbITBL, JEMOHCTPUPYIOLINE 3aBUCHUMOCTH CHUJIbl TPEHHUSI CKOJBXKEHHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN.

Pasznen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl YMEHBIIICHHS W YBEJIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT o0BbEma, TemmepaTypsl. llepemaua naBieHus
TBEPIBIMU TEJAMH, KUJKOCTIMU U razamu. 3akoH llackans. ITneBmaTmueckue
MalIuHbl. 3aBUCMMOCTh JIABJICHHS KUJKOCTU OT TNIyOMHBI. ['mapocTtatuueckuit
napagokc. CooOuiaromuecs: cocyabl. [ uapaBIndeckre MeXaHU3Mbl.

Atmocdepa 3emnn u armocdepHoe aamieHue. [IpuyuHBI CyIIeCTBOBaHUS
Bo3aylHOM oOonouku 3emnu. Oneir Toppuuennu. U3mepenue armocgepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO TaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPSIL.
[TpuGopsl 15t U3MEpeHUs: aTMOC(HEPHOTO JABJICHHUS.

JlencTBrE )KUIKOCTH M ra3a Ha IIOTPYKEHHOE B HUX TENO0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoruiaBanue.

Hemoncmpauyuu.

o vk~ w N e

N

3aBUCUMOCTbD JAABJICHUS ra3a OT TEMIIEPaTypBbl.

[lepenaya qaBiIeHUS )KUAKOCTHIO U Ta30M.

CooOmaromuecs coCcyibl.

['unpasnuueckunii mpecc.

[IposiBnenune neicTBusi aTMOCHEPHOTO TABIICHMUS.

3aBUCHMMOCTh BBITAJIKMBAIOIIECH CHJIbI OT 00bEMa MOTPYXKEHHOW YacTu
TE€Ja U MJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
VYciioBue I1aBaHus TEJ: TUIABAHWE WM MOTPYKEHUE TEINl B 3aBUCUMOCTH
OT COOTHOLIEHHUS TUIOTHOCTEW TeJla U JKUJIKOCTH.

Jlabopamopuwie padbomsl u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBHITATKUBAIONIECH  CWJIbL, JEHUCTBYIOIIEH Ha  TEJo,
MOTPYXKEHHOE B )KUIAKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAIKUBAIOIIEH CHIIbI, ICHCTBYIONICH Ha TEIO
B JKUJIKOCTH, OT MacChl TeJa.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JCHCTBYIOIMEH Ha TENO B JKUIKOCTH, OT 00bEMa TOTPYXKEHHOU B
KUJIKOCTh YaCTH TeJia U OT INIOTHOCTHU KUJKOCTH.

KoHcTpynpoBanne apeoMmeTpa WIM KOHCTPYMPOBAHUE JIOJKH U
OIIpEeNIEIEHUE €€ IPY30II0IbEMHOCTH.

Pasznen 5. PaGoTra 1 MOIIHOCTB. DHEpPIrus.

Mexanudeckas pabora. MOIIHOCTS.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IIpuMeHeHuMe mpaBWiia paBHOBECHsS pblyara K OJIOKY.



«3onoroe mpaBwio» Mexanukd. KIIJI npocteix wMexanu3moB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanudeckasd odHeprus. KuHeTndeckas M INOTEHUMAJIbHAs JHEPIUS.
[IpeBpalienye 0qHOro BUa MEXaHUYECKOW SJHEPIUH B APYTOM. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusie padbomsl u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM IBMXKEHHM TEIA

110 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yciioBUid paBHOBECHS pblyara.

3. Msmepenue KIIJl HaKITOHHOM IIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKON IHEPIUU.

8 KUIACC

Pasnen 6. TeruioBbie siIBJICHHA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca m pa3Mepbl aTOMOB M MOJEKYJI. ONBITBI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOWU TEOPHH.

Mogenu TBEPIOTO, XHIKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. O0bsCHEHHE CBOWCTB ra3oB, KUJIKOCTEN U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CmaunBaHN€E U KallWUISPHBIE SIBIICHUS. TEIoBOE paclIMpEeHUE U CKATHUE.

Temneparypa. CBsizb TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gacTull. BuyTpennsisi sHeprusi. CrmocoObl HW3MEHCHHS BHYTPEHHEH OJHEPTHUU:
TeIuIonepeaaya U COBEpUICHUE paboTHI. Buasl TEIUIONEpEaayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3ITyUEHUE.

KommnuecTBO TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBineHue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcanus. Mcnapenuwe. Kunenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHUS OT arMoc(epHOro
JTABJICHMUS.

BrnaxxHocTts Bo3myXa.

DHeprusd TOIIMBa. Y IeJibHAs TEIJIOTa CrOPaHHUSL.

[Tpuniunel pabotel TeroBeix apurareneit KIIJ[ temmoBoro npuraresns.
TeruioBble ABUTAaTENN U 3aIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXpAHEHHUS U MPEBPALIEHHS SHEPTUMU B TEIIOBBIX MPOLIECCAX.

Jemoncmpauyuu.

1. HaGmronenue OpOyHOBCKOTO IBUKEHUSI.



Hab6monenue nuddysun.

HaGmronenue siBneHni cMauyuBaHus U KaWJUIIPHBIX SIBJICHUM.

HaGmonenure TemioBoro paciupeHus Tell.

W3meHeHnue naBiieHHs] raza Mpud MU3MEHEHUH O0bEMA W HArpeBaHUM WIIU

OXJIAXKICHHH.

[IpaBuiia U3MEpEHUs TEMIIEPATYPBI.

Bunae! Terumonepenauu.

OxJtaXxieHue Ipyu COBEPLICHUU PAOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGnronenue KurmeHwus..

12. HabmroieHue nocTostHCTBa TEMITEpaTyphl IPH IJIaBJICHUU.

13. Moenu TeruioBEIX ABUTaTEIICH.

Jlabopamopusie padbomsl u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmnbITHI IO BBIPAIIUBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl MO HAOMIOACHUIO TEIJIOBOIO PACHIMPEHHUsI Ta30B, >KUJIKOCTEH U
TBEPJBIX TEIL.

4. OmnpenerneHue AaBICHNs BO3yXa B OasIoHE IINPUIIA.
OnpIThl, JEMOHCTPUPYIOLIIME 3aBUCUMOCTbh JAaBIEHUS BO3JyXa OT €ro
00BbEMa M HarpEeBaHUSI UITU OXJIAXKICHHUSL.

6. [IpoBepka runore3nl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOIOMKA KUIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TEMIIEpaTypBhl.

7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEPruM Tella B pe3ysbTare

TeIuIonepeay U padboThl BHEITHUX CHIL
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8. HMccienoBaHue SIBIEHUS TEIUIOOOMEHA IMPU CMENIMBAHWU XOJIOIHOM H

ropstYer BOJIBI.

9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOW  IpHU

TEIUI000MEHE C HarpeThIM METAJUTHUECKUM LUITHHIPOM.

10. OnpeniesieHne yAeabHONM TEMIOEMKOCTH BEIIECTBA.

11. MccnegoBanue npouecca ucrapeHusl.

12. OnpezesieHre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXa.

13. Onpezenenre yaenbHON TEIJIOTHI IUIABICHUS JIbJIA.

Pa3nen 7. diekTpuyeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpusaius Ten. J[Ba poaa 3ieKTpUYECKUX 3apsaoB. B3aummopeiicTBue
3apsoKeHHbIX  Ted. 3akoH Kynmona (3aBHCHUMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJ OT BEJIMUYMHBI 3apsJI0B U PACCTOSHUS MEXAY TEJIaMu).

Onextpuyeckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mnosist. [IpuHnmn
CYNEPIO3ULIMH 3JIEKTPUUYECKUX N0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenn asnexTpuyeckux 3apsaoB. DJIIEMEHTAPHBINA 3JIEKTPUUYECKHUI 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMAIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

ONIEKTPUYECKUM TOK. YCIOBHSA CYILIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
N cTOYHMKN TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO TOKa (TEMIOBOE,
XUMHYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina  Toka.  DJIEKTPUYECKOE  HaIPSIKEHUE.
ConpoTuBICHUE TPOBOJHHUKA. Y ICIBHOE COIMPOTHBIIEHUE BemecTBa. 3akoH Oma
Uit ydactka uenu. [locnegoBaTtenbHOE M MApaUIENIBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH »AyeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHna.
DneKTpuyecKre Uenu U MOTPeOUTENN AIEKTPUIeCcKoi sHepruun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locrossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MarHuTHoe noJjie 3eMIJIM U €ro 3Ha4eHHUE JIJIs AKU3HHU Ha 3eMIIe.
Oneir  Opcrega. MarHuTHoe mMoJje 3JIEKTPUYECKOro Toka. [IpumeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. JI€HICTBUE MarHUTHOT'O MOJISI HA ITPOBOJIHUK C TOKOM.
OIEeKTpOABUIaTeNlb IOCTOSSHHOTO TOKa. lCmonp30BaHME 3IIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABneHue 35mekrpoMarauTHOM nHaykuuu. [Ipasuio Jlenua.
DnekTporeHeparop. CrocoObl  TONyYeHHs]  DIEKTPUYECKOW  DHEPrHH.
DNEKTPOCTaHIIMU Ha BO3OOHOBIISIEMbIX UCTOUYHUKAX SHEPTUU.

Jemoncmpayuu.

OnekTpu3anus Tenl.
JIBa poJia AIEKTPUYECKUX 3apsI0B U B3aUMOJEICTBUE 3aPSKEHHBIX TEJl.
YCTpONCTBO 1 IEUCTBUE ANEKTPOCKOIIA.
DneKkTpocTaTU4ecKass MHIYKIUS.
3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsA0B.
[IpOBOJTHUKY U TUATEKTPUKH.
MopenvupoBaHue CUIIOBBIX JIMHUMA 3JIEKTPUYECKOTO OIS,
N cTOYHMKYM TOCTOSHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. ['a30BB11 pa3ps.
. I3MepeHne cuitbl TOKa aMIePMETPOM.
. 3mepeHue 371eKTpruyecKoro HanpsKeHNs: BOJIBTMETPOM.
. Peocrar u marazuH conpOTUBIICHUN.
. B3aumMo1ercTBUE MOCTOSIHHBIX MarHUTOB.
. MopenupoBaHue HEBO3MOKHOCTH pa3/iesIeHUs MMOJI0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarautHoe nojie Toka. INeKTPOMAarHurT.

JleficTBME MarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

DJIEKTPOIBUTATENh TOCTOSIHHOTO TOKA.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHOM MHTYKIIUH.

OmnbiTel apanes.

3aBUCHUMOCTh HAMNpaBJICHUS WHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHMS.

DJIEKTPOTreHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHHUIO DJCKTPU3ANMHM TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne neWCTBUSA DJICKTPUUECKOTO TIONS Ha MPOBOJHUKUA U
JTUDJICKTPUKHU.

COopka u mpoBepKa padOTHI AIEKTPUUECKOM IIETH MMOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHUe CHIIBI TOKA.

W3mepeHne u peryimpoBaHUe HAMIPSKCHHS.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKa, MIYIIETO Yepe3 pPEe3ucCTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTb AIEKTPUIECKOTO
COIPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIONIAJW TIONEPEYHOTO
CEUEHMs U MaTepuara.

[IpoBepka mpaBuiIa CIOKEHHUS HAMPSHKEHUH TPHU TMOCIEIO0BATEIIEHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CHJIBI TOKAa TMPH TapaICIFHOM COCIUHCHHH
PE3UCTOPOB.

Omnpenenenre padbOThI MEKTPUYECKOTO TOKA, UIYIIIETO YePe3 PE3UCTOP.
OnpeneneHre MOIMHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pesucrope.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIOUYKy, OT
HaIpsHKEHUS Ha HEel.

Onpenenenue KIIJ[ narpeBares.

WccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS IMTOCTOSTHHBIX MarHUTOB.
W3yyenne MarHUTHOTO TIOJNSI  TMOCTOSIHHBIX ~MAarHWTOB TIPH  HX
00BETMHEHNH U PA3JICIICHUH.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTylIKM C TOKOM M MarHuTa OT CHJIbl TOKa W HAaNpaBJICHUS TOKA B
KaTyIIKeE.

18. I3yueHue neicTBUs MATHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3yueHue padoThl JIEKTPOABUTATENS.

20. 3mepenne KII/] anekTpoaBUurareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEIOBAHHUIO SIBJICHUSA JJIEKTPOMArHUTHOW WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHUM 3HAYEHHWS W HAMPABICHHUS HHAYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe nBWKeHHE. MarepuanibHasg Touyka. (Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHHA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsiMonHetHOe BHKkeHHE. CpellHsAsl © MTHOBEHHAs
CKOPOCTB TeJa TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHOe nBkeHue. (CBoOoaHOe
nagenue. Onwitel ['anunes.

PaBHOMepHOE nBIXKEHHE MO OKpYyKHOCTH. [leprog um dacrtota oOpalieHus.
JIunenHas u yriioBas CKOpoCcTU. LIEeHTpoCTpeMUTENBHOE YCKOPEHHUE.

ITepsbiii 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akoH HproToHa.
[IpuHIMI CyNEPIIO3ULIMM CUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHla TPEHUS CKOJIbKEHUS, CHIIA
TPEHUS NIOKOS, IPYTU€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOPEHUE CBOOOTHOTO
najgeHus. Jpmxkenue maHer BOkpyr ConHuoa. IlepBasi kocMuueckas CKOPOCT.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue MarepuanbHOMl TOYKUA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OChIO BpalleHusa. MomeHT cuibl. LIeHTp TsokecTH.

Nmnynsc Tena. M3MeHenne umiysbca. MMmysbe cuibl. 3aKOH COXpPaHEHHS
uMITyJbca. PeakTuBHOE JBUKEHUE.

Mexanuueckas paboTra W MOIIHOCTh. Pabora cui TSKECTH, YHPYTroOCTH,
TpeHus. CBs3b 3HEepruu U padoThl. [loTeHIMabHAsI SHEPTUs Tea, MOAHITOrO HaJl
MTOBEPXHOCTHIO 3eMJIH. [[oTeHIIManbHas SJHEprus CKaTou NMpyKUHbl. KnHeTnueckas
sHeprusa. TeopemMa O KMHETUYECKOM SHEPrUU. 3aKOH COXPAHEHUs MEXaHWYECKON
DHEPI'UH.

Jemoncmpauuu.

1. HaOnroneHue MexaHM4eCcKOro ABMKEHUS TEJa OTHOCUTENIBHO Pa3HbIX TEJ

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

CpaBHEHHE IIyTEH M TPACKTOPHUI JBHKEHHSI OJHOTO M TOTO K€ Teia
OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS MPSMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHS.

HabGnronenue ABMKEHUS Tesa M0 OKPY>KHOCTH.

Habmronenrne MexaHU4YeCKuX SIBICHUN, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOuHeTa (QPU3HUKU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MacChl Telna W JCHCTBYIOLIEH Ha HETro
CHJIBI.

Habmronenue paBeHCcTBa CUJl PY B3aUMOJCHCTBUH TEJ.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHHUH.

Ilepenada nMIrysbca pyu B3aUMOJECHCTBUAN TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOACHCTBUU TEI.

CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aHUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca MPH a0COJIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habmronenne peakTHBHOTO JIBUKECHHUSL.

CoxpaHeHre MEXaHUYECKON IHEPTUU NTPU CBOOOIHOM Ma/ICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH IIPU ABUIKEHUU TEJNA M0 IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyrpoBanue TpakTa A pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO
JIBWKEHUS IAPUKA UITH TEJIEKKH.

OmnpeneneHue CpelHe CKOPOCTH CKOJIbXKEHUS OpycKa WM JABUKEHUS
[IapUKA 10 HAKJIOHHOW IIOCKOCTH.

OmnpeneneHre yCKOpEHHUs Tella MPH PAaBHOYCKOPEHHOM JABM)KCHHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IYyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3BI: €CIU TPH PABHOYCKOPEHHOM JBWKCHHH 0€3
HAYaJIbHOM CKOPOCTM TYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIKME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIbl TPEHMSI CKOJBXKEHHUS OT CHJIBI
HOPMaJIBHOTO JABJICHHUS.

Omnpenenenre kodhPuUITMEHTA TPSHHUS CKOJIBKCHHUSI.

Omnpenenenne KECTKOCTU MPYKUHBIL.

Omnpenenenne pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM ABM)KEHHM TeEla
10 TOPU30HTAJIHOM MOBEPXHOCTH.



10. OnpesienieHrie  pabOThl  CWJIBI  YIPYTOCTH TMpPU  TMOABEME Tpy3a ¢
WCIIOJIb30BAaHUEM HETOABUKHOTO U TIOJIBU’KHOTO OJIOKOB.

11. 3yueHue 3ak0Ha COXpPAaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue Ko1e0aHUS U BOJHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUMN: MTEPUOI,
4acToTa, aMIUIMTy1a. MaTeMaTHyeCcKuid U NIPY>KUHHBIA MasTHUKU. [ IpeBpamieHue
HHEPTUU TIPHU KOJIeOATETHHOM JIBUKCHUU.

3aryxarone — kojieOaHus.  BbeIHyX7JeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoOJHbL. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoponbHble U
MONEpEYHble BOJIHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPaHCHHS.
MexaHnueckue BOJIHBI B TBEPJIOM TeJe, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomMkocTh 3Byka u BbicoTa ToHa. OTtpaxkeHue 3Byka. MH(Ppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe xoneOaHM TET MO NEWCTBUEM CHJIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

Hab6monenue konebanwuii rpy3a Ha HUTH B HA TIPY>KUHE.

HabGnronenue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpanenue npoaoabHbIX U MTONEPEUHBIX BOJH (Ha MOJIEIH).
Hab6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHUI pe30HAHC.

Jlabopamopusie padbomul u onvimol.

1. OmpezeneHrie 4YacTOThl M Tepuojaa KojeOaHM MaTeMaTHu4ecKoro
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MasITHUKA.
2. OmpenerneHue 4aCTOTHI U IEpHOA KOJIEOAHUI MPYKUHHOTO MAasTHHKA.
3. HccnenoBanue 3aBUCMMOCTH TIEPHOJIa KOJICOAHHI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCHMOCTH NEPHOJIa KOJIEOaHUI MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IepuoAa KoJeOaHUM Trpy3a, MOJBEIICHHOIO K
HUTH, OT MacCHI Ipy3a.
6. OmpITbl, JEMOHCTPUPYIOIME 3aBUCHUMOCTh  IHepuojaa  KojeOaHui
IOPYKUHHOI'O MasiTHUKA OT MACChI Ipy3a U KECTKOCTU MPYKUHBIL.
7. W3mepenue yckopeHHsi CBOOOTHOTO MaICHUSI.
Pa3znen 10. DiekTpoMarHuTHoOE 10JIe M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
AJIEKTPOMAarHuTHeIX BOJH. Illkanma snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH AJI1 COTOBOM CBSI3H.



OnekTpoMaruuTHas npuponaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpauuu.

1. CBoHCTBA JEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopuwie pabomul u onvimeol.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBI) MOOWIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBLIE ABJIEHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  IIpsMosmHerHOoe
pactipoctpaHenue cBeta. 3atmenus Connna u Jlynsl. Otpaxkenue cBera. [1mockoe
3epKaJIo. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mperomieHUs cBera. [lomHoe BHyTpeHHee
OoTpaxkeHue cBeTa. lcronb3oBaHHWE TMOJHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xom mywedt B JmH3e. Onruueckas cucrema (oToanmapara,
MUKpOCKONa M Teneckona. ['1a3 kak omnTuhuyeckas cucTeMa. bIuM3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B chektp. Omnbitel HbtoTona. CrokeHue
CIEKTPAJIbHBIX LIBETOB. Jlucniepcus cBeTa.

Hemoncmpauuu.

[IpsiMmonuHetHOE pacpoCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pa>keHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckui CBETOBOI.

Xox ydeit B coOuparoniei JInH3e.

XoJ JIy4er B paCCEUBAKOLIEH JINH3E.

[TomyyeHnue n300pakeHUid ¢ TOMOILBIO JIMH3.

[TpunanMn geicTBus Gporoanmapata, MUKPOCKOIA M TEJIECKOTIA.

10. Monens rnasa.

11. Paznoxenue 6eoro cBeTa B CEKT).

12. [Tomyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBMCHUMOCTH yIjla OTPa)KEHHsSI CBETOBOrO Jiyda OT yTJia
MaJICHUS.

2. M3yueHue xapakTEepUCTUK N300paKEHHS MPEIMETa B IJIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCUMOCTH yTJla MPEJIOMIIEHUSI CBETOBOTO JIy4da OT yTJjia
NaJIeHUs Ha TPAHUIIE «BO3TyX—CTEKIION.
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4. Ilonydyenue n3o0paxxeHU ¢ MOMOIIBI0 COOUpAIOIIEH JTUH3bI.
Omnpenenenre (HOKYCHOIO PaCCTOSHUS U ONTUYECKON CHJIbI COOMparoIIen
JIMH3BI.

6. OMbITHI O Pa3JI0KEHUIO OETIOTO CBETA B CIIEKT.

7. ONbITHl MO BOCHPUSTHIO I[BE€TA MPEIMETOB NPU HUX HAOJIIOJECHHH Yepe3
IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBLIE SIBJICHUS.

OmneiTel Pezepdopaa u manerapnas monens aroma. Mognens atoma bopa.
Hcnyckanue u noryomeHue ceeta aroMoM. KBaHTbl. JInHEYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, O6era- U ramma-uznydeHusi. CTpoeHHE aTOMHOTO
anpa. Hyxkmonnas wmopens aromHoro szapa. MWsoromsl. PannoaxtrBHBIE
npespaiuenus. [lepros noaypacmnaia aTOMHBIX SIED.

SnepHpie peakuuu. 3aKOHBI COXPAaHEHUS 3apsOBOTO M MAacCOBOIO YHCEIL.
DHeprusi CBsA3M aTOMHBIX sAnep. CBsA3b mMacchl M 3HEpruu. Peakuuu cuHTe3a H
nenenusd siaep. Ucrounnku sueprun CosiHIA U 3BE3].

Snepnas sHepreruka. JleMCTBHS pPaguOaKTUBHBIX H3JIyYEHHW HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U NOTJIOIICHHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAoOpoAa.

4. HaOmronenue TpekoB B kamepe Buibcona.

5. PabGota cuéTurka HOHU3UPYIOIIUX U3TYUECHUM.

6. Perucrpanus nznydeHus IpUpOJIHBIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOmioneHue CIUTOMIHBIX U JIMHEHYAThIX CIIEKTPOB H3TYUCHHS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPrUM YACTHULBI [0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusm).

3. M3MmepeHue painoakTUBHOTO (OHA.

IHoBTOPUTEIBHO0-0000IIAKO M MOYJIb.

[ToBTOpUTENBEHO-0000IIAIOIINI MOTYJIb TPEAHA3HAYEH ISl CHCTEMAaTH3alUN
U 000OuIeHHs  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JIEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (PU3HMKH, a TAKXKE JJIs TOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke g 00ydJarommxcs,
BBIOPABIIIKX 3TOT YyYEOHBIN MPEIMET.

[Ipu u3y4eHn TaHHOIO MOAYJIS PEANM3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCA JOCTUKEHUE NPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  o0yueHus, (opMupyercs
€CTECTBEHHOHAY4YHasi IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS



SBJICHUM TIPUPOJBI U TEXHHUKHU, OBJIAJICHUE YMEHUSMU OOBACHITH (PU3UUYECKHE
SIBJICHUS, TPUMEHSSL TOJYYEHHbIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.
[IpyHIMOUATBEHO AESATEIBHOCTHBIM XAapaKTep AAHHOTO pasliefla pealnu3yercs
32 Cu€T TOro, 4YTo OOydYarolIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeiaraeTcs:
HA OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHSITH
dbuznyeckue SBJICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCETHEBHOM KU3HM;
UCIOJIb30BaTh HAyYHbIE METO/Ibl UCCIIEI0BAHUS (PU3UUYECKUX SBIICHUI, B TOM
YUCJIE U IPOBEPKHU THUIIOTE3 U MOJTYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAKHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAPUMED, MPAKTUYECKOT0 UCIIOIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus HAIIPABJIEHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANPEMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbTate uzyuenusi GU3MKU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs

y oOyuatorierocs OyayT cpopMUPOBaHBI CIEAYIOIINE JUYHOCTHBIE PE3YyJIbTaThl B
YacTH:

1) naTPHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(bu3UYECKON HAYKH;

- LICHHOCTHOE OTHOIIEHUE K JJOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JJOCTUKEHUIM
bu3uKY;

- OCO3HAHHME BAXHOCTH MOPAJIBHO-ITUYECKUX IPUHLHIOB B JEATEIBHOCTH
YYEHOTO;

3) 3¢TeTUYeCKOro BOCIIUTAHUS

- BOCHPHUATHE ICTETUUYECKUX KAUECTB (PU3NYECKOM HAyKu: €€ TapMOHHYHOIO
IOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HaHUE IICHHOCTH (HU3MUECKONM HAYKHM Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEWIIEW COCTABIISIOLICH
KyJbTYpBHI,

- pa3BUTHE HAay4YHOM JIO003HATEIBHOCTH, MHTEpEcCa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0/1aronoJIryyus:

- OCO3HAaHHWE IIEHHOCTH Oe30MmacHoro oOpa3a JKHU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IaCHOr0 TOBEJIEHUS Ha
TpaHCIOpPTE, Ha JI0pOrax, ¢ 3JIEKTPUYECKHUM M TEIJIOBBIM OOOpPYJIOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

- c(opMUPOBAHHOCTb HaBbIKa pe(diexkcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE€ B PELIEHWU MNPaKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHONW OpraHW3allik, TOpoja, Kpass) TEXHOJOTMYECKOW |



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (DPU3HMUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C PUIUKOM;

e 7)3KO0JIOTHYECKOI0 BOCIIUTAHMS:

e - OpMEHTalMd Ha NpPUMEHEHUE (PU3MUECKUX 3HAHWHI JJIs pelIeHus 3aaad B
o0nacTu OKpy’Karolled Cpenbl, MJIAHUPOBAHUSA TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIIEACTBUM I OKPYIKAIOLIEN CPEBL;

e - OCO3HaHHWE IJI00AJBLHOTO XapakTepa IKOJOTMYECKUX MpPOOJeM M MyTel uX

pelieHus;

e 8) amanTanmMu K M3MEHSAIIMUMCH YCJIOBHSIM CONUAJIBLHOM W NMPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIMOJHEHUU HWCCIACAOBAaHUN U
MPOEKTOB (U3UYECKOM HAIPaABICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSIM
IpYyTHX;

e - TIOBBIIICGHHE YPOBHSA CBOEM KOMIETEHTHOCTH YEPe3 MPaKTHUYECKYIO
NeSITSIIbHOCTD;

e - MOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YuCie (POPMYIUPOBATH
UJIEU, IOHATHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBJICHUSIX;

e - O0CO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
buzukuy;

e - TUIAHUPOBAHHUE CBOETO pPA3BUTHUA B MPHOOPETEHHWH HOBBIX (PUIUUECKHUX
3HaHUM;

e - CTpPEMJICHHME aHAIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCIIE C UCIOJb30BaHNEM (PU3NUYECKUX 3HAHUI;

e - OIIEHKA CBOMX JECUCTBHM C YYETOM BIMSHHMS HA OKPYXKAIOWIYIO Cpeny,
BO3MO’KHBIX ITO0AIBHBIX TOCIEACTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare OCBOEHHS TpOTrpaMMbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
oO1rero oopazoBanus y ooyuatomierocst Oyayt copmMupoBaHbl MeTanpeaMeTHbIE
pPe3yJbTaThl, BKIIIOYAIOIINE TIO3HABATEIIbHBIC YHUBEPCAIbHBIC YICOHBIC NCHCTBHS,
KOMMYHHKATHUBHBIC  YHUBEpCAJbHbIC  Y4COHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHBbIC yUeOHBIC JCHCTBHSI.

Ilo3naBaTejibHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble I[CﬁCTBPlSI

Bba3oBble Jjornueckue 1eicTBUA:
e BBIBIATh W XapaKTEpU30BaTh CYIICCTBECHHBIC TPU3HAKH OOBEKTOB
(s1B1EHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
0000LIEHHS U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAeMbIX (hakTax,
TAHHBIX W HAOIOICHUSAX, OTHOCAIIUXCS K PU3NIECCKUM SIBJICHUSIM;
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBSI3W TPH HM3YyYEeHUU (HU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JIeJaTh BHIBOJIBI C UCTIOIB30BAHUEM JICTYKTUBHBIX
U WHAYKTHUBHBIX yYMO3aKJIIOUCHUM, BBIABUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpaTh CMOCO0 pelleHus y4eOHOU Qu3ndeckon
3alaud (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pelleHus, BLIOOp HaumOoJiee
MOJIXO/ISIIIETO C YYETOM CAMOCTOSITENIFHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeliCTBUS

UCTIOJIb30BATh BOMIPOCHI KaK MCCIE0BATEIbCKII HHCTPYMEHT TIO3HAHUS;
IPOBOJUTH [0 CAMOCTOSITENILHO COCTABICHHOMY IJIAHY OTIBIT, HECIIOKHBIN
¢u3znyecKkuit SKCHEPUMEHT, HEOOJIbIIOE HCCIeOBaHUE (HHU3HUECKOTO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJYYEHHYIO B X0J1€ MCCIIEIOBAHUSI UJIH SKCIIEPUMEHTA,

CaMOCTOSITENILHO (DOPMYIIMPOBATH 0OOOIIEHHS U BEIBOBI IO PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIOCHHS, OTIbITA, UCCIIEI0BaHMS;

IPOrHO3MPOBaTh BO3MOXKHOE  JalbHEWIee pa3BuUTHE  (PU3HMUECKHX
IPOIIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHNU 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndpopmanmeii:

NPUMEHSTH Pa3INYHble METO/bI, MHCTPYMEHTHI U 3alPOCHI IPU MOUCKE U
orbope MHPOpPMAIMK WM JAHHBIX C YYETOM MPEIJIOKEHHOW ydeOHOU
duznueckoil 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMALUIO
Pa3IMYHBIX BUJIOB M (POPM MPECTABICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMANbHYIO (opMy mMpeacTaBiIeHHUA
uHbOpMallMM W WIUIIOCTPUPOBATh peIIaeMble 3aJadd  HECIOXKHBIMU
CXE€MaMH, IuarpaMMaMy, HHOU rpapukoi U ©X KOMOMHAIUSIMHU.

KoMMyHHKAaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBHUS:

B XOJie¢ OOCYXICHHsI Yy4eOHOTOo Marepuana, pe3yiabTaToB JaOOPATOPHBIX
paboT M MMPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI U

BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PEIICHUE 3aJlaud U IOACp)KaHUE
0J1aroKeaaTeabHOCTH OOIICHUS,;

COTOCTAaBIIATb CBOM CYXKICHUS C CYXKIACHUSAMU JPYTUX YYaCTHUKOB
nauanora, OOHapYKUBaTh Pa3JIMUNE U CXOJICTBO TTO3UITNN;



BBIPAKATH CBOKO TOYKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJTHEHHOTO (PU3NUECKOTO OMbITa
(9KCTIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUYyAIbHOW palbOThl MNpPU PELICHUH KOHKPETHOM (U3ndeckon
pOOJIEMBI;

PUHUMATh L€ COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBATH ACHCTBUS
no e€ MOCTHXKEHHIO: pPAacHpelesTh PpOoiau, OO0CYXIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YaCTh pa0OTHI, JOCTUTasi KAYECTBEHHOIO pe3yjbTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAMHHPYS CBOM JEUCTBUS C JPYTUMHU
YIeHaAMHU KOMaH/Ibl;

OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

PerynsiTuBHbIe yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJEMBbl B KU3HEHHBIX U Y4YEOHBIX CHUTYalUsAX, TPEOYIOIINX
JUIs pelieHns GU3NUeCKUX 3HaHUM;

OPUEHTHPOBATbCS B  PA3NMYHBIX [OAXOAAX IPUHATUS  pELICHUU
(MHOIUMBUYaNbHOE, NPUHATHE PELICHUS B IPyINIE, MPUHATHE PEIICHUMN
rpyIIIoN);

CaMOCTOSITENTEHO COCTABIISITh aJITOPUTM peIlieHUs (PU3HUUECKOH 3a7aud WK
IUTAHAa HUCCIIEJOBaHMS C YYETOM HMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, ApIyMEHTUPOBATH IIPEUIAracMble BApUaHThl PELICHUM;
Jienath BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJII), AMOIMOHAJbHBIA HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTyallly U MpeyiaraTh IiaH €€ U3MEHEHHS;
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUS) pe3ysbTaToOB
JEeSTENIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHKCJI€ B XOJ BBINOJHEHUS
(U3MYECKOro HMCCIEAOBAHUS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHUBATbh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSAM;

CTaBUTb c€0s1 HA MECTO IPYrOro 4eJI0BEKa B XOJI€ CIIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMaTb MOTUBbBI, HAMEPEHUS U JIOTUKY JPYIOro;
pU3HaBaTh CBOE MPAaBO Ha OLIMOKY MPHU pelICHUH (PU3NUECKUX 3a]1a4 WU
B YTBEP)KICHUAX HA HAYYHbIE TEMbI U TAKOE JK€ IPABO APYIoro.



INPEAMETHBIE PE3YJIbTATDBI

K koHIy 00yueHus B 7 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YHAIOIIUXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (UBMYECKHME M  XUMHUYECKHUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHENHOE), TPACKTOPUS, PaBHOAECHCTBYIOIIAs
cuna, jaedopmanus  (ympyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOINIAIOIINECS COCY/IBI;

paznuyath siBiaeHUS (nuddys3us, TEIUIOBOE ABUKEHUE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBIKCHUE, HEPABHOMEPHOE  JBUKEHUE, HWHEPLUs,
B3aMOJCHCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aKPEIUIEHHOW OCHIO
BpallleHus, IMeperaya JJaBICHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, MpEeBpaIleHUs
MEXaHUUYECKON HEPruM) Mo OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONTNX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUUA B
OKpY’XKalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
IPUMEPHI JABUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B KMUBOM M HEKHUBOU
NpUpOJC, NCUCTBUE CUJIbI TPEHUSI B MPUPOAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS HA )KUBOW OpTraHU3M, IIJIABaHUE PBIO, PhIYary B
TeJIe YeI0BeKa, IMIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (PU3NYECKUX SIBIICHUN;
OTMCHIBATh M3yUYCHHBIEC CBOMCTBA TE M (PU3NUYECKHE SIBICHUS, HCTIONB3YS
bu3ndecKkue BETWYWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTbh, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, JKUIKOCTHU, Tra3a),
BBITAIKMBAIONIAS CHUJIa, MEXaHH4YecKasi padoTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHJIBI, KOX((HUIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass U TMOTCHIMANIbHAS YHEPTUsi), MpU OMUCAHUM MPABUILHO
TpakToOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIb3yeMbIX  BEJIUYUH, HUX
0003HAaUEHUA W €IUHUIIBI (PU3MUECKUX BEIWYUH, HAXOJUTh (OPMYJIBI,
CBSI3BIBAIONIUE JTAHHYIO (PU3MUYECKYIO BEIMUYUHY C JPYTHUMH BEJIMYMHAMH,
CTPOUTH TpaUKK U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYUH;
XapakTepu3oBaTh CBOMCTBA Tey, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3Yys TPaBUIIA CJIOKEHUS CUJI (BAOJb OJHOM MPsIMOit), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesia, MpaBUJIoO paBHOBECHS pblyara (010ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpHU H3TOM [JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMUCHIBATh €70 MATEMATUYECKOE BHIPAXKEHNUE;

OOBSACHATH (PU3UYECKUE SIBICHUS, IPOLECCHl U CBOMCTBA TEJl, B TOM YHCIIE

U B KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TTPUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMopod Ha 1—2 W3y4yeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumarb pacy€THble 3aJaud B 1—2 JEUCTBUS, MCIOIB3YS 3aKOHBI H
dbopmynbl, cBA3bIBarOlIME (U3MUYECKUE BEIMYMHBI: HA OCHOBE aHaIu3a
YCIIOBUS 33]Ja41 3aMHUCHIBATh KPATKOE YCIIOBHUE, MOACTABIATh (DU3HUUECKHE
BEITUYUHBI B (DOPMYJIBI M TPOBOJUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JIJIsl PEIICHUS 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4YeHHOU (PU3NUECKON BEJIUUHHBIL;

pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXXHO PEUIUTh MpPU OMOIIH
(bU3NYECKUX METOOB, B OMIMCAHUU UCCIIEIOBAaHUS BBIJICIATH MPOBEPIEMOE
NpEANnojoKeHne  (rumoresy),  pas3inyaTb W MHTEPHPETUPOBATH
MOJIYYEHHBI pe3yJibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBO/IBI TI0 €T0 PE3YJIbTATAM;

OPOBOAMWTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUA WU
bU3IIeCKUX CBOMCTB TeJ: dbopMyIHpOBATH IPOBEPSIEMbIC
MPEANOJI0KEHUsI, COOMPATh YCTAHOBKY U3 MPEJIIOKEHHOTO 000PYI0BaAHUSA,
3aMKUChIBaTh XOJ OIbITa U (POPMYITHUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHM, MAacChl Tela,
00bEMa, CHUIBI U TEMIEPATypbl C MCHOIb30BAaHUEM aHAJIOTOBBIX U
UpPOBBIX MPUOOPOB, 3aMUCHIBATH MMOKa3aHHUS MPHUOOPOB C YUYETOM
3aIaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUM;

IPOBOAUTH UCCIEI0BAHUE 3aBUCUMOCTH OJHON (PU3NYECKOIN BEJIUYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [BWXKCHHUS Teia, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Teja, KayecTBa 00padOTKU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOMIAU CONPUKOCHOBEHUS TEIl, CUJIBI
YOPYTOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOMIEH CUIIBI OT 00BEMaA
NOrpy>KEHHOW YaCTH TeJla U OT INIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeNa, OT TITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
IJIaBaHUs TEJ, YCJIOBUM paBHOBECUS phluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOTO HCCIIEIOBaHMs, COOUpaTh YCTAaHOBKY U
BBHITIOJIHATh U3MEPEHUS, CIEeAys NPEJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MYECKHX BEJIIMYUMH B BUJE



MPEIIOKEHHBIX TaOMUIl ¥ rpaduKOB, JENaTh BBIBOJLI MO pe3yJbTaTaM
UCCIIEIOBaHMUS;

MPOBOJIUTH KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEJIMYUH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPIOTO Tela, CHila TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTBYIOIIas Ha
HNOrpyXEHHOE B KHUJIKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro JeHCTBUs
MPOCTBIX MEXaHU3MOB), CIEAysl TPEIJI0KEHHOW WHCTPYKIUU: TIPH
BBITIOJTHEHUH HW3MEPEHUI COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAYCHUE NCKOMOW BEJTMYHHBI;

co0JiroAaTh IpaBUiia TEXHUKU OE30MMaCHOCTH MpH padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUAIBI JCUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, IAMHAMOMETp, COOOIIAIuecs Ccocyabl, Oapomerp,
pBIYar, MOABWKHBIN U HEMOIBIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHUA (B TOM YHUCIE:
HNOJIINIHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOW HACOC, APEOMET)), UCTIONB3YS 3HAHUS
O CBOMCTBaX (PM3MUECKUX SBICHUI U HEOOX0IMMBbIC (PU3NIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  NPUMEPHl  (HAXOOWTh  WHOOpPMAIMIO O  MpPUMEpax)
NMPAaKTHYECKOTO HWCIOJb30BaHUs (DU3MYECKNX 3HAHWW B TOBCEIHEBHOU
KU3HU JIJIs1 o0ecrieueHrs 6€30MacHOCTH pU 00pallleHuy ¢ Tpudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmammu B HTepHeTe B
COOTBETCTBHHU C 3a/IaHHBIM ITOMCKOBBIM 3allPOCOM, HAa OCHOBE UMEIOIINUXCS
3HAHUM U TyTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uH(POpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYHBOW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BHITIOJHEHUH YUEOHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy  (PU3UUECKOrO0  COJEpXkaHUsS, CIPABOYHBICE MaTepUalbl,
pecypcebl cetu MiHTEpHeT, BiageTh npruéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(MOpMAIUU HU3NIECKOTO COJIEPKaHMs, B TOM
yycie MyOJIMYHO JAeNaTh KPAaTKHE COOOIIEHHS O pe3yJsibTaTaX MpPOEKTOB
WM y4eOHBIX MCCJIENOBAaHUM, TMPU HTOM TPAMOTHO HCIOJIB30BATh



U3YYCHHBI MOHATHMHBIA anmapar Kypca (DU3HMKH, COINPOBOXAAThH
BBICTYIUJICHHE IPE3EHTALNEN;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pacHpenensiTh
00513aHHOCTH B TpyNIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHCHUEM IUIaHA JEUCTBUM, aJCKBaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JEATENIbHOCTb  TPYMIbI,  BbICTPAUBATh
KOMMYHHUKATUBHOE B3aMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHIty oOyueHus B 8 kjacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTb CPOPMHUPOBAHHOCTD y 00YUaIOIIUXCS YMEHUM:

KCII0JI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arpPEraTHbIE COCTOSIHHS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tena, HACHIICHHBI W HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/yXa, TEMIIepaTypa, BHYTPECHHSSI DSHEPrus, TEIJIOBOM JBUIaTelb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, JICKTPUUECKOE MOJIe, MPOBOHUKHI
Y IUDJICKTPUKU, IOCTOSIHHBIN AJIEKTPUYECKAN TOK, MATHUTHOE T0JIE;
paszinuath SIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CXaTue, TeIUlonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHHUE, KAWUISIPHBIE SIBJICHUS, UCIIAPCHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJ/ieBaHUE), KHUIICHUE,
Teronepeaaya (TETUIONPOBOIHOCTb, KOHBEKIIHS, H3JIyYEHHUE),
ANEKTPU3aLMs TEJ, B3AUMOJCUCTBUE 3apANOB, JCHUCTBUSA SICKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICVICTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHTYKIIHS)
[0 OIMCAHUID HX XAapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHHUE;

pacmo3HaBaTh MPOSBJICHHE HW3YYEHHBIX (U3MUECKUX SBICHUW B
OKpY’XKalomeM MHpe, B TOM uucie (U3HUYECKHE SBICHHUS B TMPUPOJIC:
IIOBEPXHOCTHOE HATSHKCHUE W KANWUIAPHBIE SBJICHHUS B TMPHUPOJE,
KpUCTaJUIbl B mOpupojae, u3iaydeHue CosiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHe Opr3bI, 00pa30BaHKE POCHI, TyMaHa, MHES, CHETa, DICKTPUICCKUE
SBJICHUSI B aTMocdepe, dJIEKTPUYECTBO JKMBBIX OPTraHU3MOB, MarHUTHOE
noyie 3eMuid, APEid IMOTIOCOB, POJIb MATHUTHOTO TOJS IS JKU3HU Ha
3emiie, NOJIIPHOE CUSIHUE, TTPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX
SIBIICHUI;

OTMCHIBATh M3yUYCHHBIEC CBOMCTBA TE M (PU3NUYECKHE SIBICHUS, HCTIONB3YS
busndecKue BeTUYNHBI (TeMIIepaTypa, BHyTPEHHSIS DHEPTHUs, KOJTUYECTBO
TEIJIOTHI, yJAEJIbHAsA TEIUIOEMKOCTh BEIIECTBA, VyJECIbHAs TEIJIOTa
IUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3oBaHusl, yJelbHas TEIUIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUSA TEIIOBOU



MallMHbl, OTHOCUTEJIbHAS BJIAXXHOCTb BO3yXa, AJIEKTPUYECKUN 3apsn,
CWJIa TOKa, 3JIEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBIICHUE IPOBOJIHMKA,
yAETbHOE  CONpPOTHBIICHHWE  BemiecTBa, paboTa U MOIIHOCTb
DIIEKTPUYECKOTO  TOKA), TpU ONMCAHMM MPaBWJIBHO  TPAaKTOBATH
(bu3MYECKUN CMBICI HCIOJIb3yEMbIX BEIMYMH, O0O3HAUYEHHS] U EOUHULIBI
(Gu3MYECKUX BEJIUYUH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(GU3MYECKyI0 BEIUYHMHY C JPYTUMHU BEIUYMHAMU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOpUU
CTPOEHHUsI BEIIECTBA, NPHUHIMI CYNEPHNO3ULUU MOJIeH (HA KAaYeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHMS 3apsaaa, 3akoH OMa JuIsl yJacTKa LEeTH, 3aKOH
Jbkoyns—JleHna, 3aKkOH COXpaHEHUs SHEpPruu, IMpU HSTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTEeMaTHUECKOe
BBIPAKEHHE;

OOBSICHATh (PU3UUECKHE MPOLIECCHl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalud NPAKTUKOOPHEHTHPOBAHHOI'O XApPaKTEPA: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ omnopod Ha -2 HM3y4yEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUM,
(bu3nYeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHUCTBHS, MCIOJbB3Yysl 3aKOHBl U
(GopMyJibl, CBA3BIBAIOIINE (PU3UYECKHUE BEIMYMHBL: HA OCHOBE aHaIM3a
YCJIOBHS 3aJa4d 3alMCBIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3aJaud, BbBIOMpaTh 3aKOHbI U (OPMYJIBI,
HEOOXOUMbIe il €€ pelIeHHus, NPOBOAUTH PACUEThl UM CpPABHUBATH
MOJTy4YeHHOE 3HauUeHue (GU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaThb MPOOJEMBbI, KOTOpPhIE MOXXHO PpPELIUTh MpPU HOMOIIU
($U3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIEIOBaHUS, BBLICIATH
IIPOBEPSIEMOE MPEANOJIOKEHHE, OLIEHUBaTh MPABWIBHOCTh MOpSAJIKa
IIPOBE/ICHMSI UCCIIEIOBAHNUS, JIE€NaTh BBIBOIBI;

IPOBOAWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUA WA
(bu3nYECKUX CBOWCTB Tel (KalWUIAPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIIEpaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT I[BETa H3JIy4aromie (TOorionaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIEPATYphl XKUIAKOCTH H
IIoWAAM €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel U B3aUMOJEHCTBUE
IEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3aldsl MarHUTHBIX TIOJI€l TOCTOSHHBIX MAarHUTOB, JIEHCTBUSA
MarHUTHOrO MOJIS Ha NMPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA,



CBOMCTBa dJEKTPOJABUTATEN TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
pOBEPsiEMbIE MTPEATOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJ OIbITa U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJHATh  NOPSIMBIE  WU3MEPEHUA  TEMIEpPaTypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO31yXa, CHJIbl TOKAa, HAIpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3MUECKUX BEITUYWH, CPABHUBATh
pE3ybTaThl U3MEPEHHM ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hM3UYECKONU BEJTMUUHBI OT
JIpPYyrol C UCHOJIb30BAHMEM IMPSMBIX M3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU IONEPEYHOTO
CEYEHUS U YAEIBHOIO CONPOTUBIICHMS BEILIECTBA IPOBOJHUKA, CHIIBI TOKA,
UIYIIETO 4epe3 MPOBOAHUK, OT HANpsOKEHHs] HAa  IPOBOJHUKE,
UCCIICIOBAHUE IOCIEAOBATEIBHOIO M  MMAPAJUIEIBHOTO COECIMHEHUU
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJIHATh U3MEPEHUS, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJE TaOJIUI] U TpadUKOB,
JIeJIaTh BBIBOJIBI IO pE3yJibTaTaM UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHbIE U3MEpEHUs] (PU3NYECKUX BeIUYUH (y/AesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBICHHWE MPOBOAHMKA, paboTra U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHs], coOMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIEAys MPEAJIOKEHHON HHCTPYKUHH, U
BBIYUCIISATh 3HAYEHNUE BEJIMYMHBI;

COOJTI0/IaTh MTpaBUiIa TEXHUKHU 0€30MacHOCTH MPHU padoTe C 1abOpaTOPHBIM
o0opy/I0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBHSI M3YyYCHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUCaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIBTMETP, CUETUHMK DSJIEKTPUUYECKOW IHEPTHH, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPBI, HArPEBATEIbHBIE AIEKTPONPUOOPHI (IIPUMEPHI), FNEKTPUUECKUE
MPEIOXPAHUTEIHN, DIEKTPOMATHUT, 3JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
WCIIOJIB3Ysl 3HAHUSA O CBOWCTBaX (DU3UYECCKUX SIBJICHUN W HEOOXOIUMBIC
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MOPOCTHIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuboOpbl MO CXEeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBIATb CXEMbI JJICKTPUUYECKUX
LEIEN C MOCIeI0BATEIbHBIM U NapAJLIEIbHBIM COETUHEHUEM AJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS AJIEMEHTOB JICKTPUUECKUX TETICH;



e IMPHUBOAUTH TpUMEPHl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B IOBCEAHEBHOU
AKU3HU A7 oOecriedeHust 0€30MacHOCTH IpHU 0OpalieHny ¢ mpudopaMu u
TEXHUYECKMMU YCTPONCTBAMM, COXpPAHEHMS 370POBbS U COOJIIOJICHUS
HOPM IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIECH Cpejie;

e OCYIIECTBIATh MOUCK HWH(MOpMAIUU (HUIUIECKOTO COACpKAaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIONTHUTEIIFHBIX ~ MCTOYHUKOB  BBIJACIATH WHGOPMAIIMIO, KOTOpPAs
SBJISIETCS IPOTHUBOPEUNBOM MIIM MOKET OBITh HETOCTOBEPHOI;

e HCIIOJIb30BATh MPH BBHITOJHEHUH YUEOHBIX 3aJJaHUI HAYYHO-TIOMYJISPHYIO
auTepaTypy  (pu3mMUeckoro - coiepxaHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypcbl ceti IHTepHeT, BnajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUY U3 OJHOW 3HAKOBOW CUCTEMBI B PYTYIO;

e CO3JaBaTh COOCTBEHHbIC NMHCbMEHHBIE M KpPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wuHMOPMAIUI0O U3 HECKOJBKAX HCTOYHHKOB (PU3UUECKOTO
COJEpKaHusi, B TOM 4UHCJIE MyOJUYHO TMPEJCTABIATH PE3YyJIbTaThl
IPOEKTHON WJIM HCCIIeI0BATENbCKOW AESITENbHOCTH, MPU 3TOM TPaMOTHO
UCMOJIb30BaTh M3YYCHHBI TOHSATUHHBIA ammapar Kypca (U3UKH,
COIPOBOKIATh BBICTYIJICHHUE MTPE3CHTALIUEH;

e TIPU BBIMIOJHEHUU YYEOHBIX TPOEKTOB U HCCIEIOBAHUN (PU3NIECKUX
MPOIIECCOB PaCHpEeeNaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 3a7[a4uaMHU, CIICTUTH 3a BBITIOJIHEHUEM IIJIaHa JeHCTBUN
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBIN BKJIaa B
NesITeIbHOCTh TPYIIIBI, BRICTPauBaTh KOMMYHHKATUBHOE B3aMOJICHCTBHE,
IPOSIBIISISE TOTOBHOCTH Pa3peliaTh KOH(IUKTHI.

K konIty o0yuenus B 9 kiiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e HCIOJNB30BaTh TMOHSATHUS: CHCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPAEKTOPHS, OTHOCHUTEIHHOCTh MEXAHUYECKOTO ABMXKECHUS, AePopMarius
(ympyras, mnjacTU4eckas), TPEHHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, LIEHTP TSKECTH, aOCOMIOTHO TBEPIOE TEIO,
LEHTP TSKECTHU TBEPAOTO TEJa, PABHOBECHE, MEXaHUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, HMH(pa3ByK U yIJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJIa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CTHEKTPHl MCIyCKaHWsl M MOTJIONMIEHUs, anb(da, OeTa- U raMMma-u3mydeHus,
U30TOIIbI, SJIEpHAsi SHEPTEeTUKA;

e pa3nuuaTh SIBJICHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXXEHUE, CBOOOJHOE
naJIeHue TeJ, PABHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOICHCTBHE



TeJ, PeaKTHUBHOE JABIKEHUE, KojiebaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYXJICHHbIE KOJICOAHMsI), PE30HAHC, BOJIHOBOE JIBUXKEHUE, OTPaKCHHE
3BYyKa, NMPSMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHE
CBETA, MIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIoKeHUE OEJI0ro CBETa B
CHEKTp W CIOXEHUE CIEKTPAJIbHBIX IIBETOB, [HUCIIEPCHUS  CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITyYEHHMs) 110 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUW B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3nyYecKue SBJICHHUS B MPUPOJIE:
INPWINBBI U OTJIUBBIL, ABWXKEHUE T1aHET COIHEUHON CUCTEMBI, PEAKTHBHOE
JBWKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAaMH, 0JXO, LBETa TE,
ONTUYECKHUE SIBICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3JYYCHHM, €CTECTBEHHBIN
paZvoOaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, pPaJHOAKTHUBHOE H3ITydYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEHCTBHE PAJMOAKTUBHBIX M3JIyYEHHA Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKHU) (PU3MYECKUX
SIBIICHU;

OIKCHIBaTh U3yUYEHHBIC CBOMCTBA TN U (PU3NUECKHUE SIBICHUS, UCTIONB3YS
¢dbu3nyeckue BENUYMHBI (CpElIHSsI U MIHOBEHHAs CKOPOCTb Tella MpH
HEPaBHOMEPHOM JBHKEHUHU, YCKOPEHHE, NEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHMS, CHJIa YHPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJCHMs, BEC Tela, HUMIYJIbC TeJla, HWMITYJIbC CHJIB,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIMATbHAS JHEPrus Tena,
IOJHATOrO HAJl MOBEPXHOCTBIO 3€MJIM, NOTCHLIMAIBHASI JHEPIUs CKATOU
IPYKUHBI, KHHETHYECKas DSHEPIHs, IOJHAasg MEXAHU4YeCKas SHEpIus,
NEPHUOJT U 4aCTOTa KOJIEOAHU, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BbICOTA
TOHA, CKOPOCTh CBETa, OKA3aTelb MPEJIOMIIEHUSI CPEJibl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBAaTh (M3MUECKUN CMBICT HCIOJIB3YEMBIX BEIWYHH,
0003HAUYEeHUA M EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOILME JIAHHYIO (PU3NYECKYIO BEIMUMHY C JAPYTUMU BEIUYUMHAMU,
CTPOUTH IPaUKH U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UUYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
IPUHLUI CYNEPIO3UIUU CWJI, IHPUHUMUII OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHMsS HMMILYJIbCa, 3aKOHBl OTPAXKEHUSA U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3aPSA0BOTO U MACCOBOTO YUCET



IpU SICPHBIX PEaKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BEIPAKECHHUE;

OOBSCHATh (PU3UUECKHE IMPOLIECCHl M CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BbIABIISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
I1aroB ¢ OMopoi Ha 2—-3 M3YUYEHHBIX CBOWCTBA (PU3WYECKUX SIBICHUH,
(bu3nYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacy€éTHble 3ajaud (omMparIIMecss Ha cucreMy u3 23
ypaBHEHMI ), UCTI0JIb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIIE (PU3MUECKHE
BEJIMUMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIIME WM M30BITOUHBIC NaHHbIC, BHIOMPATH
3aKOHBI U (POPMYJIBbI, HEOOXOAUMBIE JJIsl PEIICHUS, TPOBOAUThH PACUETHI U
OLICHMBATh PEATUCTHUYHOCTH IMOJYYEHHOTO 3HAuYeHHUs (U3HUECKOU
BEJIUYUHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pEHIMTh MPU MOMOIIU
($U3NYECKUX METO/OB, HCIONb3Yysl OMHCAHHE HCCIEIOBaHUS, BBLICIATH
IIPOBEPSEMOE NPEANOJIOKEHHE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsAJKa
NPOBEICHUS]  UCCIENOBAaHMSI, JIeJlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOJIEHUHN U OTIBITOB;

IPOBOAMWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SBICHUM WU
dusznyecKux CBOMCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs PHEPTryU, 3aBUCUMOCTh Mepuofa KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MacChl I'py3a U KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY]Ibl MJIbIX KOJIEOAHUM, TPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETA,
pa3noxeHue Oenoro cBera B CHEKTP, U3YUYEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs IMpeaMeTa B coOuparoieit
JMH3E, HAOJIOJCHUE CIUIONIHBIX M JIMHEHYATBhIX CHEKTPOB M3ITYUYEHUS):
CaMOCTOSITEIbHO ~ COOMpaTh yCTaHOBKY U3 HW30bITOYHOro Habopa
o0Opy/lOBaHUs, OMHUCHIBATH XOJA ONbITA W  €ro  pe3yJbTaThl,
dbopMyIHpOBaTh BHIBO/IBI;

IPOBOANUTH MPH HEOOXOTUMOCTHU CEPUI0 MPSIMBIX HM3MEPEHUM, OMpenesss
CpelHee 3HAaYeHHEe U3MEpsIeMOM BeIMYUHBI (POKYCHOE pacCTOSHUE
coOuparoiei JMH3bl), OOOCHOBBIBATH BBIOOp CMOCO0Oa HM3MEpEeHUs
(M3MEPUTENHLHOTO MTPUOOPA);

IPOBOJUTh HCCIEJOBAHUE 3aBUCHUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBW)KEHUU 0O€3 HadyalbHOM CKOPOCTH, MEpHoja
KOJIEOaHUI MAaTeMaTH4eCKOTr0 MasiTHUKA OT JITMHBI HUTH, 3aBHCHUMOCTH
yIila OTPaXE€HUsl CBETa OT yrIjla MaJeHUs W yrjia NpeioMJIEHUs OT yria



NaJeHus): IUIAHUPOBAaTh HCCJIEIOBAaHUE, CAaMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
bu3nYecKuX BEIUYUH B BUJE TaOMUIl U rpaduKOB, JEiaTh BBIBOJBI IO
pe3yibTaTaM UCCIe0BaHMS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTb M YCKOpPEHHE Teja NpU pPaBHOYCKOPEHHOM JBU)KCHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHHsI, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuoJl KojeOaHUl MaTeMaTHYecKOro M MPYKMHHOTO MAasTHUKOB,
ONTHUYECKasl CHja CcoOMparoled JIMH3bI, PAJAMOAKTUBHBIM  (OH):
IUTAHUPOBATh WM3MEPEHUs, COOMPATh SKCIEPHUMEHTANIbHYIO YCTaHOBKY H
BBIMOJHATh U3MEPEHUs, CIeAys NpPeIOKEHHOW HHCTPYKIUHU, BBIYHCIATH
3HAa4YeHHE BEJIMYMHBI U aHAIM3UPOBATH TOJTYYCHHBIE PE3YIIbTATHI C YUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHU

cO0JII01aTh MpaBUIIa TEXHUKHM 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

pa3inuyuaTh OCHOBHBIE TNPU3HAKK M3YUYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTroMa, HyKJIOHHAas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh TMPUHIUIBI JEUCTBUA HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OINOpPOM Ha WX OMUCaHHUA (B TOM YHUCIE:
CHMJIOMETP, JATUYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHMs, paKera,
IXOJIOT, OYKH, TIepUCKOMN, (QoToanmapar, ONTUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUA O
CBOMCTBAX (PHU3MYECKUX SBICHMA U HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI M CXEMATHUUHbIE PUCYHKH U3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NMPUOOPOB M TEXHOJIOTHUYECKHX MPOIECCOB
IpU PEIICHUH Yy4eOHO-MIPAKTUYECKUX 3a/]ad, ONTHUYECKHE CXEMBI s
MOCTPOCHUS N300paKEHUH B TNTIOCKOM 3€pKalie M COOMpAIOIIeH JINH3E,
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh UHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOI0 HMCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOU
KU3HU A1 oOecriedeHnsi 0€30MacHOCTH U 0OpaIieHny ¢ IpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS W COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIeH cpee;

OCYIIECTBIISATh TOUCK HHPOpMAUU (PUINYECKOTO COACpPKAHUSI B
HuTepHere, caMOCTOSITENbHO (POPMYIUPYSI OUCKOBBIHM 3alIpoC, HAXOAUTh



NyTH ONPEJENICHUs JOCTOBEPHOCTH MOTYyYEeHHON HH(POPMAIIMU Ha OCHOBE
MMEIOLIMXCS 3HAHUW U TOIIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh PU BHIIOJHEHUH YUEOHBIX 3aJaHUI HAYyYHO-IIOMYJISIPHYIO
JauTepaTypy  (pU3MUECKOro  coAepikaHMs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetu IHTEepHET, BllaieTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBaHus HH(OOPMALIMU U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHUS HA OCHOBE
uH(pOpMaMU W3 HECKOJbKHX HCTOYHUKOB (PU3NYECKOTO COJEp KAHMS,
yOJIMYHO MPEACTABIIATH PE3YJIbTAThl IPOEKTHOM WM UCCIIE0BATEIbCKON
NEATEIBbHOCTH, TPH 3TOM TI'PAMOTHO  HCIIOJb30BAaThb  WM3yYECHHBIN
NOHSATUMHBIN amnmapaT HM3y4yaeMoro pasfena (U3HKM U COMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTauell Cc y4y€ToM OCOOEHHOCTEeW ayauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KonuvecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
Konrpoabnubsie  IIpakTHue
n/n NMPOorpaMMbl Bcero
padoThI padoThI
Pazgen 1. ®usuka u e€ poJib B IOZHAHUM OKPY:KAOIIEro MUPa
1.1 ®du3mka - HayKa o MpUpoe 2
1.2 PuznyecKkre BEIMUYNHBI 2 1
1.3 EcTtecTBeHHOHayUYHBIN METO]] IO3HAHUS 2 1 1
Hroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBe/ICHUS] 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BerecTBa 1
29 JIBr>KeHUE 1 B3aMMO/JICHCTBUE YACTHII ) 1
' BCIIIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 1
Hroro no pasneny 5
Pa3nen 3. /IBu:keHUe U B3aMMOJAeHCTBHE TeJ
3.1 MexaHndeckoe JBHKEHUE 3
3.2 Nuepuus, macca, INIOTHOCTD 4 1




3.3 Cuia. Bune! cun 14 2
Uroro no pazgeny 21
Pa3nea 4. /laBieHue TBEPABIX TeJl, JKMIAKOCTel U ra3oB
41 Hasnenue. llepenava naBiaeHus TBEPAbIMU 3
TeJIaMU, )KUJKOCTSIMU U Ta3aMu
4.2 JlaBieHue KUIKOCTH 5
43 ATMochepHOoe 1aBlIeHHE 6
44 JleficTBHE KUAKOCTH U ra3a Ha MOrpyKEHHOE 7 3
B HUX TEJO
Hroro no pazgeny 21
Pa3nes S. PaGoTa m MOIIHOCTB. DHeprust
5.1 Pabora 1 MOIIIHOCTE 3 1
5.2 [IpocThie MexaHU3MBbI 5 1
5.3 Mexanu4deckast SHEPTUst 4 1
54 0
Uroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne i/ Konrpoasnbsie IIpakTnu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
Pa3gen 1. TensioBbIe ABJICHUS
1.1 CTpoeHue U CBOMCTBA BEIlECTBA 7
1.2 TeroBbie POIECCHI 21 1 5
Hroro no pazaeny 28
Pazjen 2. DiekTpruyecKue 1 MATHUTHbIE SIBJIEHUSA
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tena . 1 1
' U X B3aMMOJICHCTBHE
2.2 ITocTOsIHHBIN DIIEKTPUYECKUN TOK 20 2 7
2.3 MarnuTtHbI€ SIBJICHUS 6 1 1.5
24 DNeKTpOMarHuTHas: MHAYKIHUS 4 2
Hroro no pazneny 37
Ha3Banue moxay.s
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 7 14.5




9 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

KonTpoabubie  IlpakTuyu
IpOorpamMmmal Bceero
padoTsbI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe OBIKEHNE U CIIOCOOEI €r0 10 | ]
' OTIHCAHUS
1.2 BsaumonetictBue ten 20 1 3
1.3 3aKOHBI COXPAHECHUS 10 1 3
Hroro no pazneny 40
Pa3gen 2. Mexannueckue KoJ1e0aHUS U BOJTHBI
2.1 Mexanndeckue KonebaHus 7 3
2.2 MexaHndyeckue BOJIHBI. 3BYK 8 1 3
Hroro no pazneny 15
Pasnen 3. DiekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
DIEeKTPOMarHuTHOE I0JIE U
3.1 P 6 1 2
AJIIEKTPOMATHUTHBIE BOJIHBI
Uroro no pazaeny 6
Pa3nen 4. CBeToBbI€E SIBJIEHUA
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 1 2




4.2 JIuH3bI ¥ onrTUYecKKe MPUOOPHI 6 3
43 Paznoxenue 6eoro cBera B CIIEKTP 3 1 2
Uroro no pazaeny 15
Paszgen S. KBanToBble siBJIeHUS
5.1 Hcnyckanue ¥ norioneHue CBeETa aToMOM 4 1
5.2 CrpoeHue aTOMHOTO sipa 6 1 1
53 SnepHblie peakuu 7 2 1
Hroro no pazneny 17
Pa3nes 6. [loBTOpHTEIBHO-00001IAK0IIHI MOLY.Tb
6.1 [ToBTOpeHue u 0600IIEHNE COEPIKAHMS 9 )
' Kypca dusuku 3a 7-9 Kimacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 10 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

KonTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

®dusuka — HayKa O IPUPOJE.
SABnenus npupoasl. Puznueckue
SIBIICHUS

MeX&HI/I‘-IeCKI/IC, TCIIJIOBBIC,
QJICKTPHUYCCKNUEC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBLIC SABJICHUA

duznyeckre BETUINHBI U UX
HU3MCPCHHUC

VYpoxk-uccnenonanue "M3mepenue
TeMIepaTypbl IPH MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U JTaTINKA
Temmneparypbl"”

Kax ¢usuka u qpyrue ecTeCTBEHHBIC
HayKH U3Y4aroT NPUPOLY.
EcrecTBEeHHOHAaYUYHBIN METOJ
no3HaHus. Onucanne GU3NISCKUX
SIBJICHUM C TTOMOIIIBIO MOJIeIeH

VYpoxk-uccienosanue "l[Iposepka
THITIOTE3bI: TATbHOCTH MOJIETA apuKa,
IMYIIECHHOI'O TOPU30HTAJIBHO, TEM
OombInie, ueM OoJIbIle BhICOTa MmycKka'




Konrponsnas padora Nel

10

11

Crpoenne BeniectBa. ONBITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BeEIlECTBa

JIBM>KeHUE 4acTUIl BELIECTBA

VYpoxk-uccienopanue «OMbITHI IO
HaOIIOZICHUIO TEIJIOBOTO PACIITUPECHHMS
ra3oB»

Arper ATHBIC COCTOAHMA BCIICCTBA

12

B3anMocBs3b Mex1y CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U UX
aTOMHOMOJIEKYJIIPHBIM CTPOEHHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI

13

MexaHndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBU)KCHUE

14

15

Ckopoctb. Enupuiibl ckopocTy.
Pacder myTH 1 BpeMeHH JBUKEHUS

Konrposnbnas padora Ne2

16

Wnepuus. 3aK0H HHEPLIUU.
B3aumopeiicTBue Ten Kak mpuyruHa
WU3MEHEHUS1 CKOPOCTH JIBUKEHUS TEI

17

18

IInoTHOCTH BemecTBa. PacueT macchl
¥ 00beMa TeJIa IO €r0 INIOTHOCTH

JlaGopatopHas pabota «Onpenenenue




IJIOTHOCTH TBEPAOTO TEIIa»

Cuita Kak XapakTepuCTHUKA

19 B3auMoicicTBHs Tell. Cuia
ynpyrocti. 3akoH ['yka
JlabopaTtopHnas pabora «3yueHue

20 3aBUCUMOCTH PaCTSKECHUS
(medpopmanum) Mpy>KUHBI OT
IIPUJIOKEHHON CUJIBI)

21 SIBnenue Tarorenus. Cuiia TSHKECTH

” Pemenwne 3agau o teme "IlnoTHOCTH
BenecTna"

CBs13b MEX]ly CHIION TSAKECTH U

23 Maccoii Tena. Bec Tena. Pemenne
3aja4 1o Teme "Cuna Tsokectr"

24 Cuna TsKeCTH Ha JIpYTHX IJIaHeTax.
duznyeckre XapakTepUCTUKU IIJIaHET

25 N3mepenne cuit. JlunamomeTp

26 Bec Tema. HeBecoMocTh
CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX

27 10 OJTHOM MPSIMOiA.
PaBHOpelicTBYOIIIAsA CHIT

73 Pemrenue 3amad mo reme
"PaBHonelicTBYIOMIAs CHIT"

79 TpeHue CKOJIbKEHUS U TPEHUE TIOKOSI.
Tpenue B npuposie U TEXHUKE

30 JlaGopatopHas pabota «3yuenue




3aBUCUMOCTH CHUJIbI TPCHUSA
CKOJIbXKEHUS OT CHJIbI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI

31

Pemienue 3a1a4 Ha onpeencHue
PaBHOJECHCTBYIOLIEH CUIIBI

32

33

34

35

Pemenne 3aga4d mo temam: «Bec
tenay, «['padpuyaeckoe nzodpaxeHme
cuy, «Cuiby, «PaBHOIEHCTBYIOIIAS
CUII»

Kontponbhas padora Ne3mo Temam:
«Mexannueckoe JIBIKeHue», «Macca,
IUIOTHOCTBHY, «Bec Tenay,
«['padmueckoe n3o0pakeHNE CUID»,
«Cumpny

Hasnenue. CriocoObl yMEHBIIEHUS U
YBEJIMYECHUS 1aBICHUS

JlaBieHwue ra3za. 3aBUCUMOCTh
JIaBJIECHM Ta3a OT 00bEMa,
TEeMIIEPaTyphl

36

[Tepenaua naBieHust TBEPABIMU
TeJaMH, JXUIKOCTSIMU U Ta3aMH. 3aKOH
ITackansa

37

I[aBJ'IeHI/IC B XXUJKOCTH M Ta3c,
BBI3BAHHOC I[GﬁCTBI/ICM CHIJIBI TSIDKECTHU

38

Pemenue 3aga4d no teme ((I[aBJICHI/IC B
KUIKOCTH U Ta3c. 3akon ITackamns»

39

Coobmarommuecst cocyapl




40

IM'mapaBaunyeckuii mpecc

Maunowmetpsl. [TopiiHeBoi

H KHUJIKOCTHBIM HAacoC

42 Konrponsnas padora Ned
Atmocdepa 3emin. [Tpuanab
CYILIECTBOBAHUS BO3TYIIIHOM

43 000J109KH 3eMiTH. 3aBUCHMOCTh
aTMOC(EPHOT0 JIaBJICHUS OT BBICOTHI
HaJ YPOBHEM MOpsI

44 Bec Bozayxa. ATMOChepHOE 1aBIecHHE

45 N3mepenne atMochepHOTo 1aBIeHUS.
OnsiT Toppuuennu
3aBUCHUMOCTB aTMOC(HEPHOTO

46 JIABJICHUS OT BBICOTHI HaJl YPOBHEM
Mops

47 Bapomerp-anepous. ATmochepHoe
JIABJICHHUE Ha Pa3]IMIHBIX BBICOTAX

43 Pemrenue 3amad mo teme
"AtmocdepHoe nasienue"
JleicTBUE KUIKOCTH U Ta3a Ha

49 [IOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia
JlabopartopHnas pabora «OnpeneneHue

50 BBITAJIKUBAIOIICH CHUJIBI,

ﬂeﬁCTByIOHICﬁ Ha TCJIO, IOTPYKCHHOC




B KUAJIKOCTEY

51

JlaGopaTopHnas pabora 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJIE OT 00BbEMa MOTpyKEHHON
B XKHMJIKOCTb YaCTH TEJIa»

52

IIlnaBanue Tein

53

54

55

56

57

JlabopartopHnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOJKH U
ornpeeneHue e€ rpy30noabEMHOCTH"

Pemenue 3anaq no remam: «llnaBanne
cya0B. Bo3nyxonnaBaHuey,
«/laBiIeHHE TBEPABIX TEIN, KUAKOCTEH
U Ta30B»

KonTponbnas pabota Ne5 o reme
«/laBieHue TBEpABIX TEIN, KHUIAKOCTEH
u ra3oB» / Beepoccuiickas
IpoBepoyHas pabora

Mexanudeckas pabora

MontHocTthb. EAUHUIEI MOIITHOCTHU

58

VYpok-uccrnenoBanue "Pacyér
MOIIHOCTH, Pa3BUBAEMOI IPU
noabeme 1o ectauie"”

59

[IpocTeie MexaHu3MBbI. Ppryar.
PaBHOBecue cuil Ha pelyare




60

Prrdaru B TexHuKe, OBITY ¥ IPUPOJIC.
JlabopaTtopHnas pabota
«HccnenoBanue ycioBuii paBHOBECHS
pBIyara

0.5

61

Pemenue 3agay mo teme «Y CIOBUSA
paBHOBeCI/ISI quara»

62

63

Koadduruent nonesnoro nercTBus
Mexanu3ma. JlaboparopHas padora
«3mepenune KII/] HakioHHOM
IJIOCKOCTH)

Pemenue 3agau mo teme "Padorta,
MomHocTb, KITJT"

0.5

64

MexaHuueckas OHCPI'Hs.
Kunernueckas u INOTCHLINAaJIbHAsA
OHCPIusia

65

3aK0OH COXpaHEHUSI MEXaHUIECKOM
SHEPTUU

66

YPOK-9KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAILHOE ONPEIEICHNE
MU3MEHEHUs] KHHETUYECKOU U
MOTEHLUATbHON SHEPTUU MTPU
CKaThIBaHMHU TeJIa [0 HAKJIIOHHON
IJIOCKOCTH"

67

KonTponbnas padota Ne6 o reme
«PaboTa 1 MOLTHOCTh. DHEPrUs»

68

PesepBHbIit ypok. Pabora ¢ Tekcramu
1o TeMe «/laBiieHue TBEPABIX TEIl,
XKHJKOCTe! 1 ra3os» / Beepoccuiickast




IIpoBepoYHas paborta

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KVIACC

KoanuyecTBo yacosB

Ne Tema ypoka Konrpoabunie  IlpakTuueckue
n/n Bcero
padoThI padoThbI
OCHOBHBIE MOJOXKEHHS MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUH U UX ONBITHBIE 1
MIOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mogaenu TBEpAOTO, KUIKOTO U |
ra3000pa3HOro COCTOSIHUI BEIIECTBA
OOBsiCHEHUE CBOMCTB TBEPAOTO,

4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHUIMA |
BEILIECTBA HA OCHOBE IOJIOKECHUI
MOJICKYJISPHO-KHHETUYECKON TEOpUH

5 Kpucrannunueckue u amopdHsbie Tena 1

6 CmauuBaHME U KallWJUISIPHOCTb. |
[ToBepxHOCTHOE HATSIKEHUE

7 TeruioBoe paciIupeHue U CKaTue 1
Temneparypa. CBsi3b TeMIIepaTyphl CO

8 CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS 1
YacTHUIL

9 Buytpennss sneprusi. Crioco0bl |
W3MEHEHUS! BHYTPEHHEHN SHEepruun

10 Bunsl Terionepenaun 1




11

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIIECTB U MAaTEpUAJIOB B LIEJIAX
sHeprocoepexeHus"

KommuectBo TemioTel. Y nenbpHas

12 TEILJIOEMKOCTh

13 YpaBHeHue TerioBoro OagaHca.
Temmoo0MeH u TEIUIOBOE PaBHOBECHE
JlabopaTtopHnas pabora

14 "UcciaenoBaHue SIBJICHUS
TEII000MEeHa MPU CMENTMBAHUN
XOJIOTHOM U TOpsiYeit BoIbI"
Pacuer xonuyecTBa TEIUIOTEHI,

15 HEOOXOAMMOTrO JIJIsl HarpeBaHMS Tela
Y BBIJICIIIEMOTO MM MPU OXJIAXKICHUH

16 JlabopatopHas pabota "Onpenenenue
YACIBHOU TEMJIOEMKOCTH BeliecTBa"

17 DHeprus TOILIMBA. Y JeIbHas TEIUIOTa
CropaHus
[InaBneHue u oTBepAEBaHUE

18 KPUCTAJUIMYECKUX TeN. Y IeJIbHas
TEIIOTA IIJIABJICHUS

19 JlabopaTtopHnas pabora "Onpenenenue
y/A€JIbHOM TEIUIOTHI IJIaBJIeHUs Jibaa"

20 [TapooOpa3oBaHue U KOHACHCALUS.
Hcnapenne

21 Kunenue. Y aenpHas Temiora




napooOpa3oBaHUs U KOHICHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHS
OT aTMOC(EPHOTO JTaBICHUS

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIHHOM BIAXKHOCTH BO3yXa"

23

24

Pemenne 3aJla4 Ha OIIPCACIICHUC
BJIAJKHOCTH BO3ayXa

[TpuHIMITBI paOOTHI TEMIOBBIX

nsurareneif. [laposas TypOuna.
JIBurarenb BHYTPEHHETO CTOPaHHUS

25

KII/ TermoBoro aBurarens.
TenuoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

26

27

28

29

3aKOH COXpaHEHMs U IPEBPAICHUS
OHCPTIHHU B TCIUIOBBIX MpoHeccax

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenune arperaTHbIX COCTOSIHUM
Berecrna"

Kontponbnas pabota Nel mo reme
"TennoBsle sBIIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BerecTna"
Dnektpuzanus Tein. J{Ba poga
AIEKTPUUECKUX 3apsiI0B

30

VYpoxk-uccienopanue "IneKTpU3anus
TeJ UHAYKLUEN U IIPH
COTIPUKOCHOBEHHUH"




B3anMozeincTBue 3apsyKEHHBIX TEIl.

31 3akon Kynona
DNEeKTpUYECKOE TOoJIe.

10 HanpsikeHHOCTD 31EKTpUYECKOTO
nosist. [lpuHnun cynepno3uuuu
3JIEKTPUYECKHUX TOJIEN
Hocurenu snexTpuueckux 3apsiioB.

33 OnemeHTtapHbli 3apsa. CtpoeHue
aToMa

14 [TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPaHEHUSs AIIEKTPUIECKOT0 3apsiaa

35 Pemenue 3anau Ha npuMeHeHHE
CBOMCTB AJIEKTPUUYECKUX 3aPSI0B

36 KonTponbhast padorta Ne2
DJIEKTPUYECKHUI TOK, YCIOBUS €ro

37 cylecTBoBaHus. McTounuku
ANEKTPUYECKOTO TOKA

38 JleficTBUS IEKTPUUECKOTO TOKA
VYpoxk-uccnenosanue "Jleiicteue

39 JJIEKTPUYECKOTO T10JIs Ha ITPOBOJHUKHI 1
U JUDJIEKTPUKH"

40 DnexTpuyecKuil TOK B MeTasliax,
KHUJIKOCTSAX U ra3ax

41 DnexTpuyecKas UeNb U €€ COCTaBHbIE
4acTu

4 Cuna Toka. JIJabopatopHas padora 0.5

"N3mepeHue U peryJIinpoBaHUE CHIIbI




ToKa"

43

DJIEKTPUYECKOE HAMPSHKEHUE.
Bonsrmerp. Jlaboparopras padota
"N3mepenue U peryinpoBaHue
HanpspkeHus"

0.5

44

Kontponbnas padora Ne3

45

ConpoTHuBieHNE TPOBOJAHUKA.
VY nenpHOE CONPOTHBIICHNE BEIIECTBA

46

Jlaboparopuas paboTa "3aBHCHMOCTH
AIIEKTPUYECKOTO COMPOTHBIICHHS

MIPOBOJTHHUKA OT €0 JJTMHBI, IUTOIIA M
MIOTIEPEYHOr0 CeUeHusl U Marepuaia”

47

48

49

3aBUCUMOCTh CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Ju1s ygacTka
LEeMnH

JlaGopatophas pabota
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TOKa, HIYIIErO Yepe3 pe3ucTop, OT
COIIPOTHBIICHHSI PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

IlocnenoBaTenbHOE U napaJilIeJIbHOC
COCAUHCHUA ITPOBOJHUKOB

50

JlaboparopHnas pabota "IIpoBepka
MpaBUJIa CIOKEHUS HATIPSDKEHUH Tpr
MOCIIeI0BATEILHOM COCTMHEHUH JIBYX
pe3ucTopoB”

51

Jlabopartopnas padora "IIpoBepka
ImpaBujia JJis1 CUJIbI TOKa IIpH




[apajuIeIbHOM COETMHEHUHU
pe3uctopon”

52

Pemenue 3anau Ha npuMeHeHNe
3akoHa OMa /17151 pa3IngyHOro
COEMHEHUSI TPOBOIHUKOB

53

PaboTa 1 MOIITHOCTBH JIEKTPUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

54

JlabopaTtopHnas pabora "OnpeneneHue
paboThl U MOILITHOCTH 3JIEKTPHUIECKOTO
TOKa"

55

DNeKTpUYECKUe e U OTPEeOUTeNH
AIEKTPUYECKON SHEPTUH B OBITY.
Kopotkoe 3ambIkanue

56

[ToaroToBka K KOHTPOJIBHOM padoTe
110 TeMe "DIIEKTPUUECKHE 3apsiIbl.
3apspKeHHBIC Tela U UX
B3auMoaeucTBU. I10CTOSHHBIN
NEKTpUYECKUH TOK"

57

Kontponbnas padota Ne4 o reme
"DnexkTpruueckue 3apsabl.
3apspKeHHBIC Tela U UX
B3auMoaeucTBU. I1oCTOSHHDBII
anekTpuyeckuii Tok" / Becepoccuiickas
poBepouHas pabora

58

IlocTostTHHBIC MAarHUTHI, UX
B3aNMOJICHCTBHE

59

VYpok-uccnenosanue "M3yuenne
HOJIEH ITOCTOSHHBIX MAarHUTOB"




60

MaruautHoe nosie. MarauTHoe 1osie
3eMJId U €ro 3HaYeHue IS )KU3HU Ha
3emie

61

OmnsIT Opcrena. MarHuTHoe nose
NIEKTPUYECKOr0 TOKa MaruHutHoe
I10JI€ KaTyIIKHU C TOKOM

62

Kontponbnas padota Ne5

63

[IpuMeHeHne AMeKTPOMAarHuTOB B
texHuke. JlabopaTopHas pabora
"N3yuyeHue neilcTBUSA MarHUTHOTO
T0JIs1 HA TPOBOJHUK C TOKOM"

0.5

64

65

DNeKTpOoABUTaTENb IOCTOSIHHOTO
Toka. Mcnonb3oBanue
3JIEKTPOABUraTesNeii B TEXHUUECKUX
YCTPOHCTBAX M HA TPAHCIIOPTE.
JlaGopatopHas paboTa
"KoHcTpyupoBaHue 1 U3yueHue
paboTHI ANIeKTpoABUTATENS "
OnbiTel @apazes. 3aKOH

NIEKTPOMAarHUTHOW MHAYKLIHH.
IIpaBuio Jlenna

66

Onekrporeneparop. Criocoosl
MOJTyYEeHHUS HIIEKTPUUECKOH IHEPTUH.
DNEeKTpPOCTaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEeprun

67

[ToaroroBka K KOHTPOIBHOM paboTe
110 TeMe "DIJIEKTPUUECKHE U
MarHuTHbIE sIBJICHUS"




68

Konrponsnas padora Ne6 mmo teme
"DNeKTpUYeCKue U MAarHUTHBIC
SIBIICHHS"

69

Pesepsubiit ypok. Pabora ¢ Tekctamu
o teme "[locTostHHBIM
anekTpuyeckuii Tok" / Becepoccuiickast
poBepoyHas pabora

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

69

14.5




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

[MpakTnueckune
padoThI

=

MexaHnuyeckoe IBUKECHHUE.
MarepuanbpHasi TOUKa

Cuctema orcyera. OTHOCHTEIBHOCTD
MEXaHUYECKOTO JBUIKEHUS

PaBHOMEpHOE NIPSIMOJIMHEHHOE
JBUKEHHE
HepaBHomepHOe npsiMoIuHeitHOe

nBrokeHre. CpeqHsst ¥ MTHOBCHHAS
CKOPOCTh

[IpsiMonHeITHOE paBHOYCKOPEHHOE
JIBH)KEHUE. Y CKOPEHHE

CkopocTh IPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JABIKEHHS.
I'paduk ckopoctu

JlaGopatopHas pabota "OnpeneneHue
YCKOPEHHS Tella PU
PaBHOYCKOPEHHOM JBIKEHHH TIO
HAKJIOHHOM m1ockoctn"

CBoOonaHoe magenue ten. OmbIThl
Tanmunes

PaBHOMepHOC ABHXXCHHC I10
OKPY’KHOCTH. HepI/IO,E[ M 9acToTa




oOparnienus. JInnelinas u yriosas

CKOpPOCTH

10 [leHTpOCTpEMHUTENIBHOE YCKOPEHUE

11 Kontponbnas pabora Nel

12 IlepBb1it 3akoH HeroTona. Bexrop
CHUJTBI

13 Bropoii 3akon HerotoHa.
PaBHopelicTByIOIIas cuia

14 Tpernii 3axoH HeroTOHA.
Cynepro3uius cui

15 Pemenue 3anau Ha npuMeHeHne
3akoHOB HproTOHA

16 Cuna ynpyroctu. 3akoH ['yka

17 Pemenue 3anay no reme «Cuna
YIOPYTOCTH

18 Jlaboparopnas pabota «Onpenenenue
AKECTKOCTHU TPY>KUHBD)

19 Cuna Tpenus

20 Pemenue 3amay o teme «Cuita
TPEHHSD)

21 JlabopaTopHas pabora "OnpenencHue
Kod¢dumeHTa TPEeHHsI CKOJIbXeHUs"
Pemenue 3amay mo teme "3aKOHEBI

22 Herotona. Cuna ynpyroctu. Cuna
TpeHus"

23 Cuna TSKeCcTH U 3aKOH BCEMHUPHOIO




TATOTEHUS. Y CKOPECHHE CBOOOTHOTO
naicHus

24

VYpoxk-koHpepenus "JBrwKeHne Ten
BOKpPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"

25

26

Pemrenne 3amaud o reme "Cuna
TSDKECTH Y 3aKOH BCEMHUPHOTO
TaroreHus"

[lepBas kocMHuueckas CKOPOCTb.
HesecomocTs 1 ieperpysku

27

PaBHOBECHE MaTEpHATIBHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TEna ¢
3aKpEIUIEHHON OChIO BpAIlICHUS.
MowmeHTt cunsl. L{eHTp TsixecTH

28

PaBHOBECHE MaTEepHATTBHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPIOro TENA C
3aKpEIUIEHHOW OCBIO BPaIlICHUSI.
MowmenT cunbl. LleHTp TsxecTu

29

Pemenue 3amay o teme "MoMeHT
cwibl. LenTp Tsxect"

30

IToaroroBka Kk KOHTPOJIBHOM paboOTE MO
TeMe "MexaHN4eCcKOe IBIKEHIE.
BzaumoneiictBue Ten"

31

Konrponsnas padora Ne2 o teme
"MexaHN4YeCcKO€e IBIKEHUE.
Bsaumoneiictsue ten"




Nmnynbe Tena. IMnysse cuibl. 3aK0H

32 COXpaHEHUS UMITYJIbca. YTPYroe u
HEYNpyroe B3auMO/ICHCTBHIE

3 Pemenue 3ana4 no teme "3akoH
COXpPaHEHUs UMITyJbca"

14 Ypok-koHpepenius "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"

35 Mexanundeckas padoTa 1 MOIITHOCTh

16 PaGota cuiibl TSKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS
Jlaboparopuas pabota «OnpeneneHue

37 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JBUKEHHUH TeJa IO
TOPU30HTAIBLHON MOBEPXHOCTHY

13 CBs13b 3HEpPrUM U PaOOTHI.
[TorenumanbsHas sHEPrUs

39 Kunerunueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

40 3aKOH COXpaHEeHHsI SHEPTUU B
MEXaHHKe

41 KonTponbnas padota Ne3

4 JlaGopatopHnas pabota «3yuenue
3aKOHA COXPaHEHUS YIHEPTUN»

43 KonebarensHO€E IBMXEHNUE U €T0
XapaKTEPUCTHKHU

44 3aTyxatomue KojaeoaHus.

Boinyxnennsie konebanus. Pesonanc




45

MareMaTnyeckuii ¥ py>KUHHBIN
MasiTHUKU

46

VYpok-uccienoBanue «3aBUCUMOCTb
neprojaa KoaebaHui oT KECTKOCTH
MPY>KUHBI ¥ MAaCCEI TPy3a»

47

[IpeBpaienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUAX

48

JlaGopartopHas padora «OnpeneneHue
4acTOTHI U Miepro/ia KoueOaHmit
MPYKUHHOTO MasiTHUKA

49

Jlabopatopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaH i
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

50

Mexaunueckue BoJIHBL. CBOWMCTBA
MeXaHW4YeCKUX BOJIH. [IpomonbHbIC 1
MTOTIEPEYHBIE BOJIHBI

51

52

Ypok-koHpepeHnus "MexaHu4ecKue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJHBI"

3Byk. Pacnipoctpanenue u otpakeHue
3ByKa

53

VYpok-uccinenoBanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

54

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHI1 pE30HaHC

55

Ypok-koH(pepeHus "YIIbTpa3ByK U




MHQPa3BYK B IPUPOIE U TEXHUKE"

56

57

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "3aKOHbI COXPAHEHUS.
MexaHn4yeckue KoJieOaHus ¥ BOJHBI"

Kontponbnas padora Ne4 o teme

"3aKoHbI coXpaHeHUs. MexaHu4YeCKue
Kose0aHusi ¥ BOJHBI"

58

BHCKTpOMaFHI/ITHOC IIO0JIC.
BJ'ICKTpOMaFHI/ITHLIe BOJIHBI

59

60

61

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koHbpepenuus "llkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 371€KTPOMAarHUTHBIX
BOJIH JIJIs1 COTOBOM CBsi3U"
Ypoxk-uccienopanue "M3yuenue

CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

62

Pemenue 3agau Ha onpeneneHue
HJaCTOThI U JJINHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

63

64

KonTponbnas padota Ne5

QHGKTpOMaFHI/ITHaH npupoJa CBCTa.
CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA
CBCTa

65

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHue cBeTa. 3aTMEHUS
Connua u Jlynsl

66

3aKoH OTpa)KeHHsI cBeTa. 3epKaJa.




Pemenue 3anau Ha npuMeHeHne
3aKOHa OTPaKCHUS CBETa

[Ipenominenue cBera. 3aKkoH

67
MIPEJIOMJICHUS CBETA
[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.

68 Hcnonp3oBaHue MOJIHOTO BHYTPEHHETO
OTpa)KEHHUS B ONITUYECKUX CBETOBO/IAX
JlabopaTopHas pabora "HccrnenoBanue

69 3aBHCHMOCTH YTJIa IPEJIOMIICHUS
CBETOBOT'O JIy4a OT yrIJia aJIeHus Ha
rpaHuiie "Bo3ayx-cTekyio""
Ypok-koH(pepermus "Mcnoas3oBanue

70 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

71 KonTponbhast padota Neb

72 JIunzel. OnTHYECKas CUJjIa JIMH3BI

73 [TocTpoenue nzodpaxeHuii B TMH3aX
Jlabopatopnas pabora "OnpenencHue

74 (hOKYCHOTO PAaCCTOSIHUS U ONTHYECKOM
CWJIBI COOMpAaromIeit TUH3bI"

75 VYpoxk-koHpepeHuus "OnTuueckue
JIMH30BbIe TPUOOpPHI"

76 I'na3 xak ontuyeckas cucrema. 3peHue

77 Ypok-koHpepennus "JledexTs

3penus. Kak coxpanuts 3penue”




78 Konrpomnbnas padora Ne7
Pasnoxenue 6emoro cBera B CHEKTP.

79 OnsiTel HetoToHa. CrioxeHue
CHEKTpaJIbHBIX 1IBETOB. Jlucnepcust
cBeTa
JlabopaTopHas pabota "OnbITH TIO
pa3iokKeHuIo 6eIoro cBeTa B CIEKTP U

80 BOCHPHUATHIO LIBETA IPEIMETOB IPH UX
HAOJTIOICHUY Yepe3 I[BETOBBIE
¢bubTphI"
Ypok-npaktukyM "BonHoBbIE

81 CBOMCTBA CBETA: AUCIIEPCHS,
uHTEephepeHys u audpaxus”

2 Omnsitel Pesepdopna u nnanerapuas
MOJIeTIb aToMa

83 [Toctynater bopa. Moaens aroma bopa
Hcnyckanue v moriomnieHue cBera

84 atomoM. KBauTel. JIuneiiuateie
CIICKTPBI

25 VYpoxk-npaktukym "Habmtonenue
CIIEKTPOB UCITyCKaHMs"

86 PagnoakTUBHOCTE U €€ BUABI

87 KonTponbnas padorta Ne§8

28 Crpoenue atoMHOro snpa. Hykinonnas
MOJIETTh

29 PannoakTuBHBIE peBpaIleHUsI.

30TOmEI




90

Pemenne 3amay no reme:
"PagnoakTrBHBIE TTpeBpallicHus "

91

[Tepuon monypacmnana

92

Ypok-koHbepeHius "PagnoakTHBHBIE
U3ITy4eHUs B IPUPOJIE, METUIIUHE,
TeXHUKE"

93

SnepHblie peakuu. 3aKOHbBI
COXpPaHEHUs 3apsA0BOTO U MacCOBOTO
qucen

94

95

96

DHeprus CBA3U aTOMHBIX siiep. CBs3b
MacChl M SHEPTUU

Pemenue 3amau no teme "AnepHsbie
peakuun"

Peakiuu cunTe3a u aenenus siep.
Hctounuku sHeprun CoJiHIla U 3BE31T

97

VYpok-xkoubepenmus "SAnepras
sHepreTuka. JlercTBus
PaIMOAKTUBHBIX U3TYYECHUN Ha )KUBBIC
OpraHu3msI"

98

[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEKTPOMArHUTHBIC BOJTHEI.
KBanroBrlie siBieHusa"

99

Konrponsnas padora Ne9 o teme
"DNeKTpOMarHuTHOE MOJE.
DNeKTpOMarHUTHbIE BOJIHBI.
KBanrtoBsie siBneHus"

100

IToBTOpenue, o6o0IIEHHE.




JlaboparopHbie pabOTHI IO KYPCY
"Bzaumoneiicteue tea"

HToroBast KOHTpOJIbHAs paboTa B

101 1 1
dbopme OI'D
[ToBTOpeHme, 0600IICHHE.
102 JlaGopaTopHbIe pabOTHI IO KypCy 1 1
"CBeTOBbIE ABJIEHUA"
OBIIEE KOJIMYECTBO YACOB I10 102 10 7

I[TPOTPAMME







HPOBEPAEMBIE ITPE/IMETHBIE PE3YJbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBHOH MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUSA

7 KUIIACC

Kon
NpPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUs

1.1

HUCIIOJIb30BATb U3YUCHHBIC ITOHATHA

1.2

pas3iindyaTtb SABJIICHUA 110 OIMMCAHUIO HUX XaPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘~ICCKOC SBJICHUC

1.3

pacrno3HaBaTh NPOSBICHUE W3YYEHHbIX (PU3MYECKUX SBJICHUN B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3NYECKUe SBICHHS B NPHPOJIE
IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33Jauy B Y4€OHYIO, BBIJEISTI

CyLIeCTBEHHbIE CBOMCTBA (MpU3HAKHN) (PU3NUECKHX SIBICHUI

1.4

ONHKCHIBATh H3YyYEHHBIE CBOWCTBA Tenl U (U3MYECKHe SIBJICHUS,
UCHOJNB3Ysl (U3MYECKHUE BEJIWYHMHBI, IPHU OMNUCAHUM MPABUIBHO
TPaKTOBaTb (U3UUECKUH CMBICI HCHOJB3YEMBIX BEJIUYUH, MX
0003Ha4YeHUS U €AMHULIBI PU3NYECKUX BEJIUUNH, HAXOAUTH (POPMYJIbI,
CBA3BIBAIOIME JIaHHYIO (PU3MUYECKYI0O BEIUYUMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaduKM  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

1.5

XapaKTepH30BaTh CBOMCTBa Tel, (U3UYECKUE SIBICHUS M MPOLIECCHI,
WCTIONIB3ysl W3Y4YCHHBIE 3aKOHBI, TPH O3TOM JaBaTh CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4eCKOoe

BBIPAKECHHE

1.6

OOBSACHATH (PU3UUECKHE SBJIECHUS, MPOLECChl U CBOMCTBA T€J, B TOM
qyucie W B KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 JIOrMYecKkux ImaroB ¢ omopod Ha 1 — 2
M3yUYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, (PU3NUECKUX 3aKOHA WIN

3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a1ayu B 1 — 2 NeWCTBUS, UCTONb3YS 3aKOHBI 1

2

D

S




(bopMyIibl, cBA3bIBaIOIIKE (PU3UYECKUE BEIMUMHBI: HA OCHOBE aHan3a
YCJIOBHSI 3aJjaud  3alUChIBaTh KpPaTKOE YyCIIOBUE, TIOJICTABIIATH
buznyeckue BeIUYUHBI B (POPMYJIBI U IPOBOJAUTH PACUEThI, HAXOAUTD
CIIPaBOYHBIC JIAHHBIC, HEOOXOUMBIC JJIs PEIICHUS 3a1a4, OlIECHUBATh

PEATHCTHYHOCTD TOJTYYCHHOU (PU3NIECKON BETMUMHBI

1.8

pacrio3HaBaTh TpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIA
(1)I/I3I/I‘-I€CKI/IX MECTOAOB, B OIIMCaHHUMU HCCJIICAOBaAHUA BBIJACIATH
MpoBepsieMoe  TpeanojokeHue  (TUMOTE3y),  pas3audyarh |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yjibTaT, HAXOAWUTh OLIMOKH B

XO0Z¢€ OIbITa, ACJIaTh BBIBOABI 11O €0 pE3yJibTaTaM

1.9

MPOBOAUTH OMBITHl IO HAOMIOIEHUI0 (U3NYECKUX SBICHUNA WIN
buznyecKkux  CBOWCTB  Tel:  (opMmyiwpoBaTh  HPOBEpSEMbIC
NPEINONOKEeHUsl, coOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUSI, 3aIUCHIBATH XOJI OIBITA ¥ (POPMYIIMPOBATH BBHIBOIBI

1.10

BBITIOJIHATH TPSIMbIE MU3MEPEHUsI C MCIOJIb30BAHMEM aHAJIOTOBBIX W
uGpOBBIX MPUOOPOB, 3aMHCHIBATH MOKa3aHUS MPUOOPOB C yUETOM

3aJJaHHOW a0COTIOTHON MOTPEIIHOCTH U3MEPEHUM

MPOBOJIUTh  HWCCJICJOBAHME  3aBUCHMOCTH  OJHOM  (pU3HUECKOM
BEJIMYMHBl OT JIPYyroil C HCIOJb30BAHUEM MPSAMBIX H3MEPECHHI,
y4acTBOBaTh B TUIAHMPOBAHWU Y4YEOHOTO WCCIIEIOBAaHUS, COOMPATH
YCTAHOBKY U BBIIIOJHATh U3MEPEHHUS, CIEAYs PEIIOKEHHOMY IUJIaHYy,
(UKCUPOBATHh PE3yJIbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3UUECKUX
BEJIMUMH B BUJIE MPEATOKEHHBIX TaOIHI U TpadUKOB, AeTaTh BBIBOIBI

0 pe3yJibTaTaM HCCIe0BaHus

1.12

MIPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3UUYECKHX BEJIWYHUH, CIEAys
NPEI0KEHHON MHCTPYKIMH: IIPU BBIIOJIHEHUH U3MEPEHUH coOupaTh
DKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOWU

BCJINYHHBI

1.13

CO6J'IIOIL3.TB IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHHEM

1.14

yKa3plBaTh MPHUHIMIBI  JCHCTBHS TPUOOPOB U TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BaTh IPUHLHIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHCAHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBIEHUN U

Heo0XouMbIe (PU3MUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAWTh TPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O MpUMEpax)
NPaKTUYECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUI B MOBCETHEBHOM
KU3HM JJIs1  oOecrieueHHMss 0O€30MacHOCTH MpU  OOpalieHuu ¢
npubOpaMu M TEXHUYECKUMHU YCTPOHCTBaMU, COXPAHEHUsI 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH cpejie

1.16

OCYHIECTBIISATh OTOOP HMCTOYHUKOB HHpOpManuu B ceTu VHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCSA 3HAHUN U MyTEM CpPaBHEHUS Pa3UYHBIX HMCTOYHUKOB

BBIJICTISITE  MHPOPMAIIMIO, KOTOpAasi SBISCTCS MPOTHBOPEYUBOW WIIH

MOJKET OBITH HCHOCTOBCpHOﬁ

1.17

UCIIOJIB30BAaTh npu BBIIIOJIHEHUH yueOHBIX 3alaHuI
HAYYHOTIOMYJISIPHYIO ~ JIUTEparypy  (U3WYECKOTO  COAEpIKaHUS,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetd VHTepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OpMaLun

W3 OJHOM 3HAKOBOM CUCTEMBI B APYyTryro

1.18

C03/1aBaTh COOCTBEHHBIE KpPAaTKHUE MMChbMEHHBIEC U YCTHBIE COOOIIIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMaUu (PUINYECKOTO
COJIep’KaHusl, B TOM 4YHCIIe MyOJUYHO JAeNaTh KpaTKUe COOOIIEHUS
pe3yabpTaTax TMPOEKTOB WM Yy4eOHBIX HCCIIEIOBAHUM, TPH OSTOM
rPaMOTHO HCIOJIb30BaTh M3YyUYEHHBIM MOHSATUHHBIN amnmapaTr Kypca

(Gu3KKH, CONMPOBOXKAATH BHICTYIIJICHHE ITPE3eHTaIeN

1.19

IIPY BBIIIOJTHEHUH Y4E€OHBIX IPOEKTOB U UCCIIEIOBAaHUM pacpeensiTh
00513aHHOCTH B I'pyIIe B COOTBETCTBUHU C ITOCTABJICHHBIMHU 337a4aMH,
CJIEINTh 3a BBIIOJIHEHUEM IUIAHA IEHUCTBUM, aJ€KBATHO OLICHUBATh
COOCTBEHHBI BKJIAJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMO/ICHICTBHE, YUUTBIBAS MHEHHE

OKPY’KaIOIINUX

8 KVIACC

Kon
NpoOBePsSIeMOro
pe3yJbTarta

IIpoBepsiemble NpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
00pa30BaTeILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

1.1

HCIIOJIBb30BaTh IMOHATHA

1.2

pa3inyaTth SABJIICHHA II0 OIIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBIICHHE

1.3

pacrno3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBJICHUN B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3UYECKUE SBICHHS B TPHPOJIE
IpU ATOM MEPEeBOAUTH MPAKTHUYECKYIO 33Jady B Y4eOHYIO, BBIJEISTI

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHN) (PU3UIECCKUX SBICHHMA

1.4

ONHMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SBICHUS,
UCTONb3ysl (U3NYECKHE BEIMYHMHBI, IPH ONHCAHUU IPABUIBHO
TpPakTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYECHMS U eIMHULIBI (PU3NUECKUX BEJINYMH, HAXOIUTH (hOPMYJIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JApPYyTUMU
BEIMYMHAMH,  CTPOUTh  TpapUKH  M3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEJIMYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3WUYECKHE SIBJICHHS W TPOIIECCHI,
WCIIONb3ysl HW3YYECHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
(GopMynTUPOBKY 3aKOHa M  3allUChIBaThb €ro  MaTeMaTU4YecKoe

BbIPAXXCHUC

1.6

OO0BSACHATH (PU3NYECKUE MPOIIECCHI U CBOICTBA T€J, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1
— 2 JIOTMYECKUX IIaroB C MOMOIIbIO |1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/I3I/ILIeCKI/IX fIBJ'IeHI/II\/'I, (I)I/ISI/ILIGCKI/IX 3aKOHA WJIN 3aKOHOMCPHOCTU

1.7

peuiaTtb paC‘{éTHBIe 3aga4yu B 2 -3 HeﬁCTBHH, HCIIOJIB3YyA 3aKOHbI H

(dhopMyIIbI, CBsI3bIBaIONINE (DU3UUECKHE BETUYMHBI: HA OCHOBE aHaJIN3a
yCJI0BUSA 3a1a4H 3alIMCbIBATh KPATKOC YCJIIOBUC, BBIABJIATH HCJOCTATOK
JaHHBIX JJI1 pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI U (HOpMyIbl,
HEoOXoIuMble JUId €€ pPEeLIeHUs, MPOBOJUTH PACUEThl U CPaBHUBATH
MOJIydeHHOE 3HA4YeHHE (PU3MUYECKOW BEJIMYMHBI C HM3BECTHBIMU

JaHHbIMHA

1.8

paciio3HaBaThb HpO6HeMLI, KOTOPBIC MOXHO PpCHINTH IpPU IMOMOIIN
(1)I/ISI/I‘~I€CKI/IX MCTOOO0B, UCITIOJIb3YyA OIIMCAHUEC UCCIICAOBAHMs, BRIACIIATH
MMPOBEPACMOC TPCAIIOJIOKCHUEC, OLCHUBATH IMPABUIIBHOCTH IOpAAKa

MMPOBCACHUA UCCIICIOBAHUS, NCTIATh BHIBO/IbL

1.9

MMPOBOAUTL OIIBITBHI 110 Ha6JIIOI[eHI/IIO q)HSH‘-IGCKPIX SIBJICHUM WU

¢u3MYeCKuX  CBOWCTB  Tel:  (opMyNIHpoOBaTh  IPOBEPSEMBIC

OpPEINONOKEHUs,, coOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

D



000pyI0BaHUs, OMUCKHIBATH XO/JI OIbITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IPSAMBIC HM3MEPEHHUS C HCIOJIB30BAHUEM aHAJIOrOBBIX
npruOOPOB M JATYUKOB (PU3MUECKUX BEIWYHH, CPAaBHUBATH PE3YJIbTATHI

HU3MEPEHHI ¢ yYETOM 3aJIaHHON aOCOTIOTHON MOTPEITHOCTH

MPOBOJAUTH  MCCIEAOBAHHWE 3aBUCUMOCTH  OJHOW  (U3MUYECKOU
BEIMYUHBI OT JPYrol C MCHOJb30BAaHUEM TMPSMBIX H3MEPEHUN:
IUIAHUPOBATh HCCIIE[OBAHKE, COOMpaTh YCTAHOBKY W BBIMOJIHATH
U3MEpEeHUsI,  CIeAys MpeaJoKEHHOMY  IUTaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHUAE TaOIUI] U TpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOAWTD KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCIIMYHH:
IJIaHUPOBATb U3MCPCHH, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaeays HpCIIHO)KeHHOfI WHCTPYKIIMK, W BBIYHUCIATL 3HAYCHUC

BCJINYHHBI

1.13

CO6J'IIO,Z[8,TB npaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

J1a0opaTOpHBIM 000pyIOBaHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HUX OIMUCAHUA, MCIOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH U HEoOXoauMble

(1)I/I3I/I‘ICCKI/Ie 3daKOHOMCPHOCTHU

1.15

paciiodHaBaTb IPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa n U3MCPUTCIILHBLIC
HpI/I60pI>I 10 CXeMaM 1 CXEMAaTUYHBIM PUCYHKaM, COCTABJIAATh CXCMbI

QJICKTPHUYCCKHX Hene ¢ IMocjaedoBaTEIbHBIM M napauiCJIbHbIM
COCAMHECHUEM OJICMCHTOB, pasiandas YCJIIOBHBIC 0003HaYEHUS

9JICMCHTOB 2JICKTPUYCCKUX HQHCFI

1.16

NPUBOJUTH TMPUMEPHl (HAXOAUTh HWHPOpPMAIUI0 O MPUMEPaAX)
MPAKTHYECKOTO UCTIONh30BaHMS (PU3NIECKIX 3HAHUHN B TIOBCETHEBHOM
KU3HM i1 oOecnedeHus Oe30MacHOCTH TpH  OOpamieHuu ¢
npudopaMu ¥ TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3/I0POBbS U

cOOII0ICHHSI HOPM HKOJIOTUYECKOTO IMOBEJICHHSI B OKpY KaloLIeil cpesie

1.17

OCYILECTBJIATh MOUCK MH(OPMAIMK (PU3NIECKOTO COAEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM U IIyTEM CpPAaBHEHUS
JIOTIONIHUTEIBHBIX HMCTOYHUKOB BBIACNATh HHGOpPMAIUIO, KOTOpas

SBJISICTCSA IPOTUBOPEYMBOM MIIM MOXKET OBITh HEIOCTOBEPHOU

1.18

UCTONBb30BaTh NPU  BBIMOJHEHUHM YYEOHBIX 3aJaHUNA  HAy4dHO-




HOMYJISIPHYIO JIUTEPAaTypy (DU3HUECKOTro COJEp)KaHus, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSl TEKCTa, MpeoOpa3zoBaHus MUHOpMALUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIIEHUS,
000011ast WHGOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIIC NYOJIMYHO MPEICTABISITh PE3yJIbTaThI
MIPOEKTHOM WJIM HUCCJENOBATEIBCKOW JEATEIbHOCTH, MpPU 3TOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUWHBIA anmapar Kypca

(1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPCSCHTaHHCﬁ

1.20

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBaHHM (HU3HUECKUX
IIPOLIECCOB PACTIPEAEIATh O0SI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 34 BBINOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBII BKIaJ B JCATENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pa3pemiatb KOHPIUKTHI

9 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

HpOBepﬂeMue NMPEAMETHBIC PE3YJbTAThI OCBOCHUS OCHOBHOM
06p33OBaTeJ'll)H0171 nporpaMmmMmbl OCHOBHOT'O 0o01Iero 06[)330331-"/17[

1.1

HCIIOJIB30BATh U3YYCHHBIC ITOHATHA

1.2

pasindyaTthb ABJIICHHA II0 OIIMCAHUIO HX XapaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOLIUX TaHHOC (I)I/I3I/I‘{eCKOC SBJICHUC

1.3

pacno3HaBaTb MPOSABICHUC HN3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUN B

OKpY’XarolleM MHUpEe, B TOM uucie (U3NYECKUE SBJICHUS B NPUPOIE

npu 5TOM MNEPCBOAUTH MPAKTUYCCKYIO 3a/av4y B yqe6Hy10, BBIACIIATH

CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3UUECKUX SBICHHIM

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tl W (U3MYECKHE SIBICHUS,
UCTIONB3ysl (U3NYECKUE BEIMYHMHBI, TPH ONHCAHUU TPABHIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YEeMBIX  BEIHYHH,
0003HaYCHHS U eTUHUIIBI (PU3HMUECKUX BEJIMYMH, HAXOIUTH (hOPMYJIHI,

CBSA3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIMYHMHY C  JIPYTHMMH

2



BEJIMYMHAMHU, CTPOUTH  IpaduKu  H3yYEHHBIX  3aBUCHUMOCTEU

(U3HYECKUX BEITUIHH

L.5

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3MUECKHUE SIBJICHHS W IPOIIECCHI,
WCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, NIPH 3TOM JaBaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHa W 3allUChIBaTh €ro  MaTeMaTHYeCKOe

BbIpaXXCHHE

1.6

O0BSICHATH (PU3UUECKUE MPOLIECCHI M CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CUTyalluld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX WIaroB € MOMOIIbIO 2 — 3 HM3yuYEHHBIX CBOMCTBA

(1)I/I3I/I‘-IGCKI/IX HBHGHI/Iﬁ, Q)HBHHGCKI/IX 3aKOHAa WJIM 3aKOHOMCPHOCTH

1.7

pemiate pacy€THble 3a1ayd (omuparomuecs Ha cuctemMy u3 2 — 3
YpaBHECHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHC
¢dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3a7auu
3aMKUChIBATh KPAaTKOE YCIOBHUE, BBISBIATH HEAOCTAIOIIME WU
M30BITOYHBIE TAHHBIC, BEIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOAMMBIE

JUISL pelieHusi, MPOBOAUTH PAacUYEThl U OLIEHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHUA (I)I/I3I/I‘-ICCKOI71 BCIIMYHHBI

1.8

paciio3HaBaThb HpO6J'IeMBI, KOTOpPBIC MOXXHO PCHIUTH IIPHU ITOMOIIHU
(1)I/ISI/ILIGCKI/IX MCTOOAOB, HUCIIOJB3YydA ONHMCAHHUEC HCCICAOBAHMA, BBIACIIAT]
MMPOBECPACMOC IPCAIIOJIOKCHUEC, OUCHHUBATH IIPABUJIBHOCTL IIOPSAJKA
MMPOBCACHUA HMCCICIOBAHUA, MOCJIAaTh BbIBOABLI, HWHTCPIPCTUPOBATDH

PE3yJIbTAThI Ha6J'IIOZ[eHI/II71 " OIIBITOB

1.9

NPOBOJUTH OMBITBI 1O HAOMIOACHUIO (DU3MYECKUX SBICHUN WIIH
(Gu3HYECKUX CBOMCTB TEN: CaMOCTOSITEIBHO COOMPATh yCTAaHOBKY H3
U30BITOYHOTO HAabOpa 00OPYAOBaHMS, OMUCHIBATH XOJ OIbITa M €ro

pe3ynbTaThl, OPMYJIUPOBATH BHIBOJIBI

1.10

IPOBOAUTH TPU HEOOXOOUMOCTH CEpPHUI0 MPSAMBIX H3MEpPEHHl,
ompesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHBl (POKycHOE
paccTostHuEe coOuparoiei JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTENBHOTO Mpudopa)

MIPOBOJIUTh HCCJICJIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IJIAaHUPOBATh HCCIEIOBaHUE,

CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPe3yJbTaThl

HOJIy‘-IGHHOﬁ 3aBUCUMOCTHU (I)I/ISI/ILICCKI/IX BCINYHUH B BHAC Ta6JII/IL[I/I

I'b



rpauKoB, Jes1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJUTh  KOCBEHHblE  H3MEpPEHUs  (U3NYECKUX  BEJIMYUH:
IUITAHUPOBATh M3MEPEHHsI, COOMpaTh HKCIEPHUMEHTAIBHYIO yCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys NPEIIOKEHHOW HMHCTPYKLMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJy4YCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI

1.13

coOmoaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

n1abopaTOpHBIM 000y IOBaHUEM

1.14

pa3ianyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (U3MYECKUX MOJENEH:
MaTepHabHasi TOUKa, a0COIIOTHO TBEPIOE TEINI0, TOUEUHBINH HCTOUHUK
cBeTa, JyY, TOHKas JIMH3a, IUIAaHETapHAs MOJECIb aroMa, HyKJIOHHAas

MOJECJIb aTOMHOI'O A1pa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3yUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOICTB C ONOpPOM HA HX OMNMCAHUA, HCIIONb3YS
3HaHUSA O CBOMCTBaX (U3MYECKUX SBICHUH U HEO0OXOIuUMbIe

¢duznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh  CXEMbl M CXEMAaTUYHBIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMUYECKUX TPOILIECCOB NMPHU PEIICHUU Y4YEOHO-NPAKTUYECKUX
3ajiay, ONTUYECKHE CXEMBI Il IOCTPOCHUS U300paXKEeHUH B IJIOCKOM

3epKajie U COOMparoIei JTnH3e

1.17

OPUBOJUTH TMpPUMEPHl (HAXOAUTh HWHPOPMALUI0 O MPUMEPAX)
MPaKTUYECKOTO MCIIOIb30BaHUs (PU3NUCCKUX 3HAHUH B MOBCETHEBHOM
KU3HM 171 oOecriedeHHss 0€30MacHOCTH MpU  OOpallieHuu ¢
npubOpaMu M TEXHUYECKUMHU YCTPOHCTBaMU, COXPAHEHHS 310pPOBbsI U

coOII0ICHHSI HOPM SKOJIOTHYECKOTO MOBEJICHHSI B OKpY KaloLIeil cpesie

1.18

OCYIIECTBIISATh TOUCK HH(OpMaIUU (HU3HUECKOTO COJEPIKAHUS B CETU
NHTepHeT, caMOCTOSTENBHO (OPMYIHpPYsT TOWMCKOBBIA  3aIpoc,
HaxXOAUTh NYTH  ONpPENETEHUs  JOCTOBEPHOCTH  IOJYUYECHHOU
uH(bOpMallMd HAa OCHOBE HMMEIOIIMXCS 3HAHUA M JOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

UCTONB30BaTh NPU  BBINOJHEHUM YYE€OHBIX 3aJaHUN  HAy4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOTro COJEp)KaHus, CIpaBOYHBIC
Marepuaisl, pecypcbl ceth MHTepHer; BuageTh  NpUEMaMHU

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(OpMALUU U3 OJHOU




3HAaKOBOM CHCTEMBI B JIPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE WH(POpPMAIUM W3 HECKOJIbKUX HMCTOYHHKOB (PH3UIECKOTO
CoJlepKaHusl, MyOJIMYHO MPEACTABIATH PE3yJbTaThbl MPOECKTHON WU
UCCJIEIOBATENbCKOM  JACSATENBHOCTH, MPU  3TOM  T'PaMOTHO
MCIIOJIb30BaTh U3yYCHHBIN MOHATUMHBIN anmapaT u3y4aeMoro pasjesia
GU3MKK W COMPOBOXKIATh BBICTYIUICHHE IPE3CHTAIMEH ¢ y4EToM

0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (HU3HUECKUX
IIPOLIECCOB PACIIPEAEIATh O0SI3aHHOCTU B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JCATENBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pazpemniaTb KOHQIUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon Kon
IIpoBepsieMble 3/1€eMEHTHI COAEPKAHUSA
pasaena 3JIEMEHTA
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MUPA
®uszuka — Hayka O mpupoje. SBineHus npUpOIBIL.
1.1 @usnyeckue SIBICHUSA: MEXAHWYECKUE, TEIUIOBBIE,
JJIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3ByKOBBIE
Ousznueckue BENMUMHBL.  M3MepeHHe — (QU3UUECKUX
1.2 BennyuH.  Pusnueckue  npubopsl.  [lorpemHocTs
n3MepeHnil. MexxayHapoaHas CUCTEMA €IMHUIL]
EcrecTBeHHOHAY4HBI METOJ TO3HAHHs: HaOJIIO/CHUE,
1 13 IIOCTAHOBKAa HAY4YHOI'O BOIPOCA, BBIIBMKEHUE THUIIOTE3,
' 9KCIIEPUMEHT IO IMPOBEpPKE THUIIOTE3, OObSICHEHHE
Ha0JI101aeMOr0 SIBJICHUS
1.4 Onucanue PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH
[IpakTuyeckue paboOTHI:
N3mepenue paccTossHUN.
{5 W3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.
' Onpenenenre pa3MepoB MaJlbIX TeJl.
N3mepenne temMneparypsl Py IOMOIIH KHIKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIEPATYPBI
INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHWU BEIECTBA
Crpoenue BemecTBa: aTOMbl M MOJIEKYJIBI, HX
2.1 pazMepbl. OMBITHI, JTOKa3bIBAIOLUIUE JUCKPETHOE CTPOEHUE
BEILIECTBA
2 JBuwxenne wyactuil BemecTBa. CBA3b CKOPOCTH
2.2 JBW)KEHUST  4acTULl C  TeMmmeparypoud. bpoyHOBCKoe
nBwKeHue, 1uddy3us
53 B3anMozeincTBre 4acTUL] BELIECTBA: IPUTSKCHUE U

OTTAJIKMBAHHUC




AFpCFaTHBIe COCTOSAHHMA BCHICCTBA: CTPOCHUEC TI'a30B,

KUAKOocTeH M TBEPABIX  (KPUCTAIMYECKHMX)  Tell.

24 B3anmocBsA3b MeXJy CBOWCTBAaMU BEHIECTB B  Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJIIPHBIM
CTpOCHHEM

2.5 Oco00EHHOCTH arperaTHbIX COCTOSTHHH BOJIbI

[IpakTrueckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psAlloB  (c
HCIIoNb30BaHueM (ororpadmii).
2.6 OnpiTel 10 HAONIOAECHUIO TEIUIOBOTO PACLIMPEHUS

ra3oB.
OnplTbl 10 OOHApY)KEHUIO  JIEUCTBUS  CHJI

MOJICKYJIIPHOTO ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JBUYKEHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
12 Ckopoctb. CpenHsisi CKOpOCTh IPU HEPaBHOMEPHOM
' JNBUKEHUU. PacuéT myTu v BpeMeHU JBUKEHUS
SlBnenne uwHepnuu. 3akoH WMHepuuH. BzaumopeicTBue
33 TeJI KaK MPUYMHA W3MEHEHUS CKOPOCTU IABWKEHUS TEI
Macca kak Mepa HHEpTHOCTH TeJla
14 [InotHocte  BemectBa. CBA3b  IUIOTHOCTU €
. KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl c
' ITOMOILBIO JUHAMOMETPA
37 SIBnenue TAroTeHMs U cuia TsKecTH. Cuia TAXKECTH
' Ha Jpyrux miaHerax. Bec tena. HesecomocTs
38 Cuna Ttpenusi. TpeHUE CKOJIBKEHHUSI U TPEHHUE IOKOS.
' Tpenue B npuposie ¥ TEXHUKE
19 Clio)keHne CWJI, HalpaBJICHHBIX MO OJHOW MPSIMO.
. PaBHOpelicTBYIOIIAsA CHIT
310 [IpakTryeckue pabOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS




(wapuka B KMJIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBTOMOOWJIE M Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka [0
HaKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPOTO Tena. OnbITI, JE€MOHCTPHPYIOIIUE
3aBUCUMOCTh pacTshKeHUs (IegopManuu) Mpy>KUHBI OT
NPUIIOKEHHONH  cwiibl.  OTBITHL, JIEMOHCTPUPYIOIIUE
3aBHCUMOCTh CUJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela u

XapaKTepa COIMPHUKACAIOIUXCS HOBCpXHOCTeﬁ

3.11

@usnyecKkue SBJICHUS B IPUPOAC: IPUMEPHI IBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSIMHU B )KUBOU U HEXKUBOU NPUPOJIE,

JIEUCTBUE CHIIBI TPCHUA B IPUPOAC U TCXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMETDP, IMOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJL, )KUJIKOCTEI U TA30B

Hasnenue TtBEporo Tena. CrocoObl yMEHBLICHHUS U

+ YBEITUYCHUS TaBICHUS
4o JlaBiienue ra3a. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TeMIIepaTyphbl
43 [lepenaua naBneHust TBEPABIMU TEIAMH, KUJIKOCTIMU U
. razamu. 3akoH [lackamns. [ITHeBMaTHUECKHE MAITHEI
3aBHCUMOCTh  JIaBJICHUS KHJIKOCTH OT  TIyOWHBI.
4.4 I'mapocratnueckuii mapagokc. CooOmaromuecs: Cocysl.
I'unpaBirueckue MeXaHU3MBI
Atmocdepa 3emnu u atmochepHoe nasienue. [Ipuannel
45 CyIIECTBOBAHUS BO3AYIITHOW oOomouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO 1aBICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
46 N3mepenune armocdepHoro npasneHus. [lpubops ans
' M3MEpEeHus: aTMOC(EPHOro aBICHHUS
JleiicTBrE KUAKOCTH M ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMenoBa) CuiIa. 3aKoH
Apxumena
4.8 [InaBanue ten. Bozayxomnnasanue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanne 3aBUCHUMOCTH Beca Tella B BOJE OT
0o0béMa TMOTPYXKEHHOM B JKUAKOCTH YACTH Teja.
OnpeneneHre BhITAIKMBAIONIECH CHIIbI, JEHCTBYIONIEH Ha
TEI0,  INOrpyxkEHHOE B KUAKOCTh.  IIpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEUCTBYIOIIEH
Ha TEJIO B JKHUAKOCTH, OT Macchl Tena. OmbIThL,
JEMOHCTPHUPYIOIIAE  3aBHCHUMOCTb  BBITAJIKHBAIOIIEH
CHJIBI, JICHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTHU, OT 00BEMA
MOTPYKEHHONW B JKUIKOCTh YAacTHU TeJd U OT IUIOTHOCT]
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIU
KOHCTPYUPOBAaHUE  JIOAKA M  OIpeleseHue  eé

rpy30I04bEMHOCTU

4.10

dusnueckue SABJIICHUS B npupoae: BJIMSHUC
aTMOCCI)epHOFO JaBJICHUA Ha JKUBOU OpraHu3M, IJIaBaHUC

pBIO

4.11

TexHuueckue ycTpoicTBa: COOOLIAIONINECS COCYIBI,
YCTPOMCTBO BOJOIPOBOJA, THUAPABIMYECKUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMED, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOIIIHOCTDB, OHEPT'UA

5.1 Mexanunueckas pabota
5.2 Mexanunyeckas MOLTHOCTb
53 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHAs
' wiockocTh. [IpaBuino paBHOBecus pbryara
54 [Ipumenenue npaBuiia paBHOBECHS pbluara K OJIOKy
«3onoTtoe  mpaBwio»  MexaHuku.  Koadduuument
5.5 MIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. [Ipoctsie
MEXaHU3MBbI B OBITY M TEXHUKE
5.6 [loTenuumanbHast SHEPruu Tena, MOAHATOr0 Haja 3eMIER
5.7 Kunernueckas sHeprus
sg IlonHas mexaHudeckass SHEprus. 3aKOH WU3MEHEHUs U
' COXPAHEHUS MEXaHUYECKOW YHEPTUU
- [IpakTrueckue paboOTHI:

Omnpenenenue  pa®OTBl  CHJIBI  TPeHHA  TIpHU




paBHOMEpPHOM  JBM)KCGHMHM Tejla IO TOPU3OHTaJIbHOU
MOBEpXHOCTU. VccnenoBanue ycaoBUil paBHOBECHS pblyara.
Namepenne KIIJ[ nHakmonHo# miockoctu. M3ydyeHue 3akoHa

COXPAaHCHUA MEXaHUYEeCKOMH OHECPTUun

duznyeckue SIBICHUS B npupoac: pbHaru B TCIIC

5.10
YyeJoBeKa
TexHuyeckue yCTpOMCTBA: pbluar, MOABMXKHBIA U
5.11 HETOJIBIKHBIA OJIOKW, HAKIIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1€eMeHTHI COIEPKAHUS
pasaeJa 3JIeMeHTa
TEIVIOBBIE ABJIEHUA
OCHOBHBIE TOJIO)KEHUSI  MOJIEKYJISIPHO-KMHETHUECKOU
61 TEOpUM CTPOEHUS BellecTBa. Macca U pa3Mepsl
. Mosiekyn.  OmbITbl, MOATBEP)KIAAIOLIME  OCHOBHBIE
TIOJIOKEHUST MOJICKYJIIPHOKUHETUYECKON TEOPUU
Mopnenu  TBEpAOro, SKUAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMI BemecTBa. Kpucramnnueckue u amopdHbie
Tena
OObsicHEHNE CBOMCTB Ta30B, )XUIKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETUYECKOU
TEOPUU
6.4 CmauyuBaHue U KaNWUISIPHBIC SBICHUSA
6.5 TeruioBoe paciIupeHue U CKaTue
6.6 Temneparypa. CBsi3b TemmepaTrypbl CO CKOPOCTBIO
' TEIJIOBOTO JIBM>KEHHS YaCTHUIL
67 Buytpennss sneprusi. CnocoObl N3MEHEHUS! BHYTPEHHEH
' SHEPTrHUH: TeIIonepeada u CoOBepIIeHe paboThl
6.8 Buabl Teruionepenauu: TEMIONPOBOJHOCTh, KOHBEKIIMS,
' U3JIy4eHue




KomnuectBO  TEMmIOTEL VYnenpHasgs  TEIOEMKOCTH

6.9
BelIECTBa
TernmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIJIOBOro OanaHca
611 [1naBneHne u OTBEpAEBAHNE KPUCTAIUIMUECKUX BEILIECTB.
' VY aenpHas TEIOTa MJIaBICHUS
[TapooOpazoBanne u  KoHaeHcauus.  Vcmapenwue.
610 Kunenune. VYnenpHas  Temiora  mapooOpa3oBaHMS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUIEHHUSI OT aTMochepHOoro
JaBJICHUSA
6.13 BrnaxnocTs Bo3myxa
6.14 DHeprus TOINIMBA. Y IebHas TEIUIOTa CropaHus
[Mpunmuner  pabotel  TermoBbix — apuratenein  KITJ
6.15 TEIUIOBOTO JBUTaTess. TeruioBble OBUTATEIM W 3alluTa
OKpY’KaroIlel Ccpeibl
3aKOH COXpaHEHMsI U IPEBPALLEHHSI SHEPTUU B TETIJIOBBIX
6.16
rpoueccax
[IpakTnueckue paboTHI:
OmpITBl MO OOHApYKEHWIO  JEWCTBUS  CHI
MOJIEKYJISIPHOTO IIPUTSKECHMUSL.
OnpIThl 1O BBIPALIMBAHUIO KPHUCTAUIOB IOBAPEHHOMN
COJIM WJIU caxapa.
OnpITel 1O HAOJIOJEHUIO TEIMJIOBOIO PACUIMPEHUs
rasoB, JKMJIKOCTEW U TBEPIBIX TEIN.
6.17 Omnpenenenue 1aBieHus Bo3ayXa B OalioHe IITPULIA.

OMBITB, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHHS
BO3/IyXa OT €ro 00bEéMa U HarpeBaHUS WIH OXJIAKICHUSI.

[IpoBepka rUnoOTE3bl JUHEMHOW 3aBUCHUMOCTH JJIMHBI
CTONOMKAa JKUAKOCTH B TEPMOMETPHUYECKOH TpyOke OT
TeMIIepaTyphbl.

Hab6mronenne nsMeHeHns: BHyTPEHHEW SHEPTHH TeJla B

pe3yiibTaTe TCIUIONCpECaAaun U pa60TBI BHCIIHUX CHII.




HccnenoBanue SIBJICHUS TEII00OMEHA npu
CMEILIUBAHUU XOJIOJTHOW U TOPSIYE€H BOBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO
BOJOH TIpH TEIUIOOOMEHE C HArpeThiM METAUTUICCKIM
HUATUHAPOM.

Onpenenenue yaeabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiiecca UCapeHusl.

OrnpesenieHre OTHOCUTENBLHOM BIXKHOCTH BO3IyXa.

Omnpenenenne yaenbHON TEIUIOTHI IUIABJICHUS JIbAA.

6.18

dusnueckre SBIEHUS B NPUPOJAE: TOBEPXHOCTHOE
HaTsOKEHHE W KanWUISIpHBIE SIBIIGHUS B TPUPOJIE,
KpUCTaJUIbI B IpUpOJE, u3inyueHue CoaHa, 3aMep3aHue
BOZOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHes, CHera.

6.19

TexHuueckue  ycTpoilcTBa:  KamWUIspbl, TNPUMEPHI
WCIOJIb30BAaHUSl KPUCTAJUIOB, JKUIKOCTHBI TEPMOMETD,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETPHI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOpPAHUs.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 3neKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apsbkeHHbIX Tell. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS 3apSKEHHBIX TE OT
BEJIMYMHBI 3apAJ0B U PACCTOSIHUSA MEXIY TeJIaMH)
OnexTpuyeckoe nosue. Hanpssk€HHOCTH AJIEKTPUUECKOTO

7.3 nosist. [IpuHOMN cyneprno3unuu 3JI€KTPUYECKUX IOJIEH
(Ha KaUECTBEHHOM YPOBHE)
Hocurenn »snexTpuyeckux 3apsaoB. JIeMEHTapHbIN

7.4 anexkTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHUs JIEKTPUUYECKOro 3apsiia

7.6 DJIEKTPUYECKUI  TOK.  YCIOBHS  CYIIECTBOBAaHHUS




QJICKTPHUYCCKOT'O TOKA. W CTOYHHKH HOCTOSIHHOTO TOKa

Jencrteus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUI TOK B
KUIKOCTAX M razax
- Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE
' HaIpsKEHUE
=9 CornpotuBienue MIPOBOJHUKA. VYnenbHoe
' CONPOTHUBJICHUE BELIECTBA
7.10 3axon OMma U1 yyacTKa Henu
[locnenoBarenpHOE W HapajUIeNIbHOE  COCAMHEHUE
7.11
MIPOBOJHHMKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
7.12
Jxoyisa — Jlenua
13 DneKTpUYecKue Henu U MOTPEOUTENH SIEKTPHUUECKON
' sHepruu B ObiTy. KopoTkoe 3aMbikaHue
IloctosiHHBIE MarHuThl. B3aumozeiicTBHEe NOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mosnie. MarHutHoe TmoNe 3eMIM U €ro
' 3HAauYEHUE JUIsl )KU3HU Ha 3eMiie
716 OmnbIT Opcrena. MarHUTHOE 10J1€ 3JEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 31EeKTPOMArHUTOB B TEXHUKE
JlelficTBe MarHMTHOTO IOJI HAa NPOBOJHUK C TOKOM.
717 OneKTpoABUrareiab MOCTOSHHOIO ToKa. Vcrosb3oBaHue
' 3JIEKTPOJIBUraTeIel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
OnbiTel  @apaned.  SIBileHWE  3IEKTPOMAarHUTHOM
7.18
unaykiuu. [Ipasuio Jlenna
DNEeKTpOreHepaTop. CniocoOsr MOJTyYEHUs
7.19 BJIEKTPUYECKON SHEPIuH. DJIEKTPOCTAHLIUH Ha
BO300OHOBJISIEMBIX HCTOUHHUKAX YHEPTHH
720 [IpakTrueckue paboTHI:

OMnbITHI 110 HAOJIOICHUIO DJICKTPU3AIUHU TEJI UHTyKIIUEH




Y TIPU CONPUKOCHOBEHUHU.
UccnenoBanue nACUCTBHUS SJIEKTPUYECKOrO TOJIS  Ha
MPOBOJHUKHU U JUAIEKTPUKH.

COopka u mpoBepka pabOTBl dSICKTPUUECKON IenHu
IIOCTOSTHHOT'O TOKa.

N3MepeHue u peryampoBaHre CUIIbI TOKA.

N3MepeHue u peryampoBaHre HaNpsHKEHUS.
UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UYILETO Yepe3
PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HATIPSKEHUS
Ha pe3ucTope.

OMEBITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOLIAH MONIEPEYHOr0 CEUEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HAMNPSDKEHUUW — TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUM JBYX PE3HCTOPOB.
[IpoBepka mpaBmia Juisi CUIIBI TOKAa TPH IMapauiebHOM
COeMMHEHHH  pe3uctopoB.  Ompenenenue  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO YEepe3 PpPe3UcTop.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOM Ha pe3uctope. MccienoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO Yepe3 JIaMIOuKy, OT HaIpsHKeHHS
Ha Heil. Onpenenenue K11 narpeBarens. UccnenoBanue
MarduTHOTO B3aMMOJCHUCTBHS IIOCTOSHHBIX MAarHHTOB.
N3yuenrne MarHUTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPH
ux o0benWMHEHWH ©  pasaeneHu. VccrnemoBanue
JENCTBUS PJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  J€MOHCTPHUPYIOLIUE  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBUS KaTYIIIKA C TOKOM M MAarHUTA OT CHJIBI
TOKa ¥ HalpaBJeHUs TOoKa B Karymke. V3ydenue
JEUCTBUST MarHUTHOTO TIOJNII Ha TMPOBOJHHK C TOKOM.
KouncrpyupoBanue u U3yuyeHue paboThI
3JIEKTPOABUTaTEIIA. N3mepenue KILJ

3JIEKTPOJBUTATEIIbHOMN YCTaHOBKH. OnbIThI o




HUCCICIOBAHUIO SABJICHUA BHCKTPOMaFHHTHOﬁ HWHAYKIHA:
HCCICOOBAHUC W3MCHEHHI 3HAYeHUS MU HaItpaBJICHUA

HMHAYKIIMOHHOI'O TOKa

7.21

®uznueckre SBIEHUS B IPUPOAE: DIEKTPUUYECKHE
SBIIEHUST B  arMmocdepe, OBJICKTPUYECTBO  JKUBBIX
OpPraHW3MOB, MarHUTHOE ToJie 3eMiH, JApeid MOIOCOB,
POJIb MATHUTHOTO TIOJISA JJIs1 )KM3HU Ha 3emiie, OJIIPHOE

CHSHHUC

7.22

TexHu4eckue yCTpOMCTBA: DJIEKTPOCKON, aMIIEPMETP,
BOJIETMETpP, PEOCTaT, CUETUUK HIIEKTPUUECKON SHEpPTrHH,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTesIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JNEKTPUUECKUE
MIPEIOXPAHUTENHN, AJIEKTPOMATHUT, 3JIEKTPOJBUTATEIb

IIOCTOAHHOT'O TOKA, IrCHCPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 371€EMEHTHI COAEPKAHMS
paszena
MEXAHUYECKUE ABJIEHUA
81 Mexanuueckoe JABWXKEHME. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXaHUYECKOTO JBUKEHUS
8.3 PaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHUE
HepaBnomepHnoe MPSAMOJIMHEITHOE JIBUKCHHUE.
g 8.4 Cpennsis 4 MIHOBEHHass  CKOpPOCTb  Telna  MpH
HEpPaBHOMEPHOM JIBI>KEHUU
. VYckopenue. PaBHOyCKOpeHHOE IIPSAMOJIMHEVHOE
' JIBUYKEHUE
8.6 CBoboanoe nagenue. OnbITel ["amunes
PaBHOMEpHOE IBMKEHUE 110 OKpYKHOCTU. Ilepron u
8.7 yacTtoTa oOpamenus. JIMHEWHass W yrioBas CKOPOCTH.

LleHTpOoCTpEMHUTENILHOE YCKOPEHUE




8.8

ITepssIii 3akoH HproTOHA

8.9 Bropoii 3akon Herotona

8.10 Tpetuii 3akon HeroToHa

8.11 [TpuHIMI Cynepno3UuLKg CUl

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHuMs: cuila TPEHHUS CKOJBXKEHUsS, CHila
' TPEHMS ITOKOSI, IPYTHE BUJIbI TPEHUS

% 14 Cuna TsKECTM W 3aKOH BCEMHUPHOIO TATOTEHHS.
' VYckopeHue cBOOOHOTO MajieHus

g 15 IBwxenne  riaHer  Bokpyr  Comuua.  [lepBas
' KOCMHUYECKasi CKopocTb. HeBeCOMOCTb U Ieperpy3ku

816 PaBHOBecMe  MaTepuanbHOW  TOYKH.  AOCONIOTHO
' TBEPJIOE TEIIO

217 PaBHOBecue TBEPIOroO Tella C 3aKPEIJIEHHOM OCBIO
' BpaleHus. MomeHT cuiibl. LIeHTp TskecTH

8.18 Nmnynsc Tena. U3menenue ummyibea. IMITyasc cuiibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE NBHKECHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

22 PaGota cun TsbKecTH, ympyroctd, TpeHusa. CBs3b
' SHEpPruu U paboThl

823 [loreHunanbHast dSHEpruss Tena, MOAHATOTO  HaJ
' IIOBEPXHOCTBIO 3eMIIN

8.24 IloTeHnmanbHas S3HEPrUs CKATOU NPy KUHBI

Kunernueckas sHeprus. Teopema O KHHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUU
[TpakTuueckue paboTHI:
OrnpenenieHne CpeaHE CKOPOCTH CKOJIBKEHHUs Opycka
827 WIM JIBWKEHUS IapUKa 10 HAKJIOHHON IUIOCKOCTH.

Omnpenenenue yCKOpEeHHs Tela MPU PaBHOYCKOPEHHOM
JIBU’KEHUHU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IpHU




PaBHOYCKOPEHHOM JBIDKEHUH 0€3 Ha4aJIbHOH CKOPOCTH.
[TpoBepka TrUMOTE3Bl: €CIIM TPU PABHOYCKOPCHHOM
JBY)KCHUHM 0€3 HavaJlbHOH CKOPOCTH ITyTH OTHOCSTCS
KaK P HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCHMOCTH CHITBI TPSHUS CKOJTBKEHUS
OT CWIbl HOpMaJbHOTO JaBieHus. OmnpeneneHue
KodpuImeHTa TpeHus CcKoybxkeHus. OmnpeneneHue
KECTKOCTU TPYXKUHBL. OrnpenereHne padOThl  CHUJIBI
TPEHHUSI TIPU PABHOMEPHOM JBMKCHHH Tella IO
TOPU30HTAJILHONW TOBEpXHOCTH. OmpeneneHue padoThI
CWJIBI  YOPYrOCTH  MNpU  HOABEME  Tpy3a C
UCTIOJIb30BAHUEM  HETOJBMKHOTO W TOJBHKHOTO

OJIOKOB

duzngeckue SBICHUS B npupoJc: NpujrvBbl U OTJIUBEI,

8.28 JnBkeHUe TiaHeT COJIHEUHOM CHCTEMBI, PEaKTHBHOE
JIBI)KEHUE KUBBIX OPTAaHU3MOB
8.90 TexHuueckue  yCTpPOWCTBA:  CHMAOMETP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUSA U YCKOPCHU A, PAKCThBI

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JABHOKCHUC. OcHOBHbBIC XapPaKTCPUCTUKU

- KoJIeOaHUH: TIepHOJI, 9aCTOTa, aMILIATY 14
97 Marematnyeckuii 51 NIPYKUHHBIN MasiTHUKHU.
' [TpeBparieHre YHEPTUU NP KoJaeOaTeTbHOM JIBHKCHUN
93 3aryxatomue KoneOanus. BbuIHyXIeHHBbIE KoJeOaHUs.
' Pe3onanc
Mexanunueckue BosiHbl. CBOMCTBa MEXaHMYECKUX BOJIH.
94 [IpomonbHBIe W TOTIEpEYHBIE BOJHBL [lJIMHA BOJIHBI |
‘ CKOpOCTh €€ pacmpocTpaHeHHs. MexaHW4ecKre BOJIHbI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI
9.5 3ByK. ['poMKOCTh 1 BbICOTA 3ByKa. OTpaxkeHue 3ByKa
9.6 NHuppa3Byk u yapTpazByk
97 [IpakTuueckue pabOTHI:

OnpeneneHnne 4acToTbl M TepHoAa  KoJjeOaHHiA




MaTeMaTUYeCKOro MasTHUKA.
OnpeneneHne 4acToTbl M TepHoAa  KoJeOaHMiA
NPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH  IepHoja  KoseOaHHH
NOABEUIEHHOTO K HHUTH Tpy3a OT JUIMHBl HUTH.
HccnenoBanue 3aBUCHMMOCTH  IepHoja  KoseOaHHH
NPYKHHHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTHU nepuoza KoJie0aHui rpysa,
NOABEUICHHOTO K HHUTH, OT MAacChl rpy3a M >KECTKOCTH

NpYyXUHBL. VI3MepeHne yCKoOpeHusi CBOOOIHOTO MaeHuUs

duzngeckue SBICHUS B nmpupoac: BOCHPUATUC 3BYKOB

9.8 KUBOTHBIMH, 3€MIICTPSCEHHE, CEWCMUYECKHE BOJIHBI,
IlyHaMH, 3X0
99 TexHu4yeckue yCTpOMNCTBA: HXOJIOT, HCIHOJIb30BaHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITIOJIE 1 DJIEKTPOMATI'HUTHBIE BOJIHbI

10.1

BHGKTpOMaFHI/ITHOC II0JIC. BHeKTpOMaFHI/ITHbIe BOJIHBI.

CBolicTBa 3J1IEKTPOMarHUTHBIX BOJIH

10.2 [[kana 31€eKTPOMarHUTHBIX BOJIH
103 DnekTpoMarauTHas mpupoga cBera. CKOpOCTh CBeTa.
' BonHoBBIE CBOlICTBA CBETa
10 [TpakTuyeckue pabOTHI:
10.4 W3ydyeHne CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TeNedoHa
®dusnueckue SBIEHUS B MPHPOJE: OHOJIOTHYECKOE
10.5 JeicTBue BUJUMOTO, yIIBTPaduoIETOBOTO u
PEHTTEHOBCKOTO U3JTyYCHUI
10.6 TexHuueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. MictouHuku csera
11 11.2 [IpsiMONTMHEHHOE PAacPOCTPaHEHHE CBETa
13 Otpaxenue cBera. [Inockoe 3epkaio. 3aKOH OTpaxKeHUs

CBCTa




[Ipenomnenue cBera. 3aKOH MPEIOMJICHUS CBETa.

H4 [TonmHOE BHYTpeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B IMH3€
116 OnTuueckast cucrema Qoroanmnapata, MUKPOCKOINA U
' TEJIECKOoIa
117 I'ma3 kak onrayeckas cucreMa. biM3opykocTe U
' JaJIbHO30PKOCTh
118 Pasnosxenue 6enoro cBera B ciekTp. OnbiTel HprOTOHA.
' CroxxeHue CieKTpalbHbIX 1[BETOB. J(ucnepcus cBeta
[TpakTrueckue pabOTHI:
WccnepoBanne  3aBUCUMOCTH — yIjla  OTPaKCHHsSI
CBETOBOIO Jy4a OT yIJia aJeHusl.
N3yuenune xapakTepuCcTUK N300paKeHUs MpeaAMeTa B
IIJIOCKOM 3€pKaje.
UccnenoBanue 3aBUCUMOCTH yrja MPEIOMIIEHUSA
CBETOBOI'O Jyya OT yrja MaJeHUs Ha TPAaHULE «BO3AYyX —
11.9 CTEKJIO».
[Tomydenue n300pakeHUN C TOMOIIBIO COOUpATOIIei
JIUH3BIL.
Omnpenenenue (HOKyCHOTO PACCTOSIHHS U ONTHYECKOM
CHJIBI COOMPAIOIIEH JTNH3HI.
OMBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.
OnbITEl TIO0 BOCTIPUATHUIO IBETA MPEIMETOB TPU UX
HaOJII0IeHUH Yepe3 IIBETOBbIC (PMIIBTPhI
®duznueckue ABICHUS B npupoje: 3arMmenus ColiHLa U
11.10 JlyHpl, 11BE€TA TEIN, ONTHYECKHE SBJICHHS B atMmocdepe
(uBet HeOa, pedpaxius, pagyra, MUPax)
1111 Texnuueckue YCTpOWCTBA: OYKH, IIEPUCKOII,
. dboroanmapat, ONTHYECKHE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
11 Onwitel Pesepdopna u mimaHeTapHass MOJETh aTOMA.
12 ' Mognens atoma bopa
122 HcnyckaHnne M NOTrJoOLIEHHWE CBeTa aTOMOM. KBaHTEHI.

JIuneiyaTeie CIIEKTPHI

{



12.3

PannoaktuBHOCTh. Anb(ha, 6eTa- U raMMa-u3ITydCHHS

12.4

Crpoenune aromHoro sjapa. HyxinonHas Mojens

aTOMHOTO sapa. M3oTonsl

12.5

PanuoaktuBHble mpeBpamienus. [lepuoa momypacnana

ATOMHBIX AAEP

12.6

Snepuble peakuuu. 3aKOHBI COXPAHEHHUsS 3apsIOBOTO U

MacCCOBOI'O YHUCECII

12.7

3Heer;1 CBs31 ATOMHBIX SJICP. CBsI3b MaccChl U OHECpPTUn

12.8

Peakuun cunTesa u nenenus saep. VIcTouHuKM sHEprun

CouHIiia 1 3831

12.9

Snepnas sHepreruka. JlelicTBHE  paJlMOAKTUBHBIX

I/ISJ'[yT-IeHI/Iﬁ Ha JXUBBIC OPraHU3MbI

12.10

[TpakTrueckue pabOTHI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
U3ITyYEeHHUS.

HccnenoBanue TPEKOB: M3MEPEHHE DHEPIMM YacCTHUILIbI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).

W3mepeHue paanoakTuBHOro (hoHa

12.11

@usnueckre ABJICHHWS B IPUPOLE. €CTECTBEHHBIN
pPagOaKTUBHBIN ¢oH, KOCMHMYECKHUE Jy4H,
PaAMOAKTUBHOE W3JIy4CHUE NPUPOJHBIX MHUHEPAIIOB,
JICUCTBHE PAaJUOAKTUBHBIX H3JIy4YCHHMH HaA OpraHu3M

YCIIOBECKa

12.12

Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJVBUyaJIbHBIA JO3UMETP, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM Pe3y/bTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOTI'0 0011ero odopa3oBanus Ha ocHoBe ®PI'OC

[Tonumanue ponu  QU3MKM B HAy4HOM  KapTMHE  MHpa;
c(hOopMUPOBAHHOCTH 0A30BBIX MPECTABICHUN O 3aKOHOMEPHOU CBSI3U

U TI03HAaBa€MOCTH SBJICHUI NPUPOABI, O POJM SKCIEPUMEHTa B
¢usuke, o cucremooOpasymwomeil poaun (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHUKM M TEXHOJOrHi, 00 3BOIIOLMU
¢u3NYeCKUX 3HAHUNW M UX POJM B LEJIOCTHONW €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJE POCCUICKMX M 3apyOeKHBIX YUYEHbBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJOT Ui

3HaHUS O BHUJAX MaTepuu (BEIIECTBO M IOJ€), O IBIXKEHUHM Kak
crocobe CyI1ecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU TEOPUU
CTPOEHHSI BEUIECTBa, O (DPU3MYECKOW CYITHOCTH SIBJICHUH MPHUPOJIBI

(MCX&HI/ILIGCKI/IX, TCIJIOBBIX, OJJICKTPOMArnuTHBIX U KBaHTOBBIX);
yYMEHHE Pa3Inyarh SBJICHHS 0 ONMMCAHHUIO UX XapaKTePHBIX CBOHCTB U
Ha OCHOBC OIILITOB, ACMOHCTPHUPYIOIUX JaHHOC (1)I/I3I/I‘I€CKO€ SIBJICHUC,
YMEHHE PacIo3HaBaTh MPOSBICHHE N3YYCHHBIX (PU3NUECKHUX SBIICHUI

B OKpyXaromeM MHPE, BbBIACIIAA HUX CYIICCTBCHHEBIC CBOMCTBA

(mpu3HaKK)

Bna;[eHHe OCHOBaMH ITOHSATHUMHOTO afrapara M CHMBOJIMYCCKOIO
SI3bIKaA (bI/I?;I/IKI/I N HCIIOJIB30BAHUC HUX I PCIICHUA y‘-Ie6HI)IX 3aJa4,
YMCHHUC XapaKTCpU30BaATb CBOICTBa TCII, (I)I/IBI/I‘-IGCKI/IG SABJICHUA U

MIPOIIECCHI, UCTIONB3YS (PYHIaMEHTATbHbIE H SMITMPUIECKUE 3aKOHBI

YMeHHe onucChBaTh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

HCIIOJIb3Ys CbI/ISI/IquKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOZOB HAay4dyHOTO IIO3HAHUS C Y4ETOM
coOoIeHHsT TpaBmiI 0€30MacHOTO TpyjAa: HaONoJAeHHE (PU3NUYECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa O0OpYZOBaHUS MO WHCTPYKLUH, OMHUCHIBATH XOJ|
OIIBITA U 3AIMCBIBATh €0 PE3yNbTaThl, (JOPMYIUPOBATH BHIBOIGI,
NPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PH3MUECKUX BEITUYHH:
yMEHHE IUIAaHUPOBAaTh HM3MEPEHUs, CaMOCTOSATENIbHO COOMpaTh
OKCIEPUMEHTAIBHYI0  YCTaHOBKY IO HWHCTPYKIMH, BBIYHCIATH
3HaUCHHWE BEIWYHMHBI M AHAIM3UPOBATH MOJTYYEHHBIC PE3yJbTATHI C
y4E€TOM 3aIaHHOM IIOTPELIHOCTH PE3YJIBTATOB U3MEPEHUM;
NPOBEJICHUE  HECIOXKHBIX  OKCICPUMEHTAIBHBIX  HCCIICIOBAHUIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
NPOBOAUTH  HWCCIENOBaHHME 1O  HMHCTPYKUUH,  TIPEICTaBIATH
MOJTyYCHHBIE 3aBUCHMOCTH (PU3UYECKUX BEJIWYMH B BHUJE TaOIHIl U
rpaduKoB, yYUTHIBATh MOTPEIIHOCTH, JIEIaTh BEIBOABI IO PE3yJIbTaTaM

HucciIca0oBaHusd

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyecKkMx  Mojenei
(MaTepuanpHasi TOYKa, aOCONIOTHO TBEPJOE TENO, MOJENIU CTPOCHHS
ra3oB, JKMJIKOCTEH W TBEPABIX Tel, IUIAHETApHas MOJEIb aToMma,
HYKJIOHHasi MOJEJIb aTOMHOIO spa) U yMEHME NPUMEHATh UX I

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMeHne OOBACHATh (DU3NYECKHE TPOLECCHl W CBOMCTBA TeN, B TOM
qyucie W B KOHTEKCTE CUTyallUd INPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISATh IPUUMHHO-CIICCTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HA N3yUEHHBbIE CBOMCTBA (PU3NUECKUX

SIBJICHUM, (PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEITH

YMeHue pemath pacu€TtHple 3amadyn (Ha 0a3ze 2 — 3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI W (hopMmynbl, CBs3bIBaromue (husmueckue
BCJIMYMHBI, B YaCTHOCTH, 3allMChIBATh KpAaTKO€ YCJIOBHUEC 3alayH,
BBISBJISITH HEAOCTAIONINE JAaHHbBIE, BHIOUpATh 3aKOHBI U (OPMYIIBI,
HEOOX0JUMBIC IS €€ PelICHHS, UCTI0JB30BaTh CIIPABOYHBIC JIAHHBIC,

MPOBOAUTH PACU€Thl M OIEHUBATh PEATHUCTUYHOCTh TMOTYYEHHOTO
3HaYeHUs] (PU3NUECKON BEIMYMHBI; YMEHHUE OMNpPENeNsTh Pa3MEpPHOCTH

(bu3uUecKoil BEIMYUHBI, TOTYYCHHOH MPH PEIICHUN 3aaul

YMeHHre XapakTepu3oBaTh IPUHLHUINBI  JACHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM YHUCIE OBITOBBIX MPHUOOPOB, U MPOMBIIIICHHBIX

TCXHOJIOTHUYCCKUX MMPOUCCCOB IO UX OIMMCAHUIO, UCIIOJIB3Ys 3HAHUS O




CBOMCTBAaX (DU3MYECKUX SBJICHUH U HeoOXxoaumble (U3UIECKUE

3aKOHOMEPHOCTH

10

YMeHue UCHONb30BaTh 3HAHUS O (PU3MYECKUX SBICHUAX B
MOBCEHEBHOM KM3HM U1l oOecrneyeHus O€30MAaCHOCTU  IpH
oOpamieHun Cc  OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbsl U  COOJIOAEHUS HOPM
HKOJIOTUYECKOTO TOBEJCHUS B OKpYJXKAIOUIEH cpene; NOHMMAaHUE
HEOOXOIMMOCTH IMPUMEHEHMs AOCTHKEHMH (U3UKH U TEXHOJIOTUH

AJId palilMOHAJIbBHOI'O IPHUPOAOIIO0JIb30BaAHUA

11

OnpIT mOMCKA, NpeoOpa3oBaHMs M MPEACTaBICHUS HH(DOpMAIIH
buznyecKoro coJepkaHusi € HCIOJIb30BaHHEM HH(POpPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTMM; YMEHHME OLIEHHBATh JOCTOBEPHOCTH
MONy4YeHHOW WH(pOpPMAIIMK Ha OCHOBE UMEIONIMXCSA 3HAHUA W
JIOTIOJIHUTENIbHBIX ~ MCTOYHHUKOB;  YMEHHE  HCIIOJIb30BaTh  IIPH
BBIMIOJTHEHUH Y4YeOHBIX 3aJaHUil HAayYHO-TIOMYJSAPHYIO JUTEpaTypy
(U3NYECKOr0 CONEPIKAHUA, CIPABOYHbIE MaTepHajbl, PECYpChl CETH
WutepHer; BiaaeHue O0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUS
UHPOPMALIMU M3 OJHOH 3HAKOBOM CHCTEMBI B JPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(bOpMaHI/II/I N3 HECKOJIBKUX NCTOYHUKOB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D
1O ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMeHT COleP:KAHUS

MEXAHUWYECKUE ABJIEHWA

1.1

MexaHndgeckoe JBHXXCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema OTCuYéTa.

OTHOCUTEIIHHOCTD JABMOKCHUA

PaBHOMepHOE M HepaBHOMepHOe nBHkeHHE. CpenHsas ckopocTb. Popmyna Ui

[

1.2 BBIUHCJICHHSI CPEIHEN CKOPOCTH: V = S/t
PaBHOMepHOE mMpsMONUHEITHOE NBM)KEHUE. 3aBUCHUMOCTh KOOPAMHATHI Tejla OT
BPEMCHH B CIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBUKCHHUS:
L3 x(f)=x,+vt
['padykn 3aBUCUMOCTH OT BpPEMEHHU JUISI TPOSKIHUH CKOPOCTH, IPOCKIIHH
nepeMeleHusl, MyTH, KOOpAWUHATHl TMPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBUKCHHAH
3aBUCHMOCTh KOOPJIWHATBHI Tela OT BPEMEHH B CIIydac pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBHKEHUSI:
2
Sl =vy #f+ay= ;
2
@opMynbl ISl TPOEKIUU TEPEeMENICHHs], MPOEKIMH CKOPOCTH M TMPOEKIIHH
YCKOPEHUS TIPU PABHOYCKOPEHHOM MPSMOJUHEHHOM JIBH)KCHUU:
2
1.4 s.(D=uy, - 1+a, e
U_\'('f) =Up, +a, -1,
a.(7) =canst,
UI.‘cz - Ulrr: =2”.‘r‘5'x
['padykn 3aBHCHMOCTH OT BPEMEHH IS TPOCKIUU YCKOPCHHS, IMPOCKIHH
CKOPOCTH, TPOEKIMU TMepeMEelIeHUs, KOOPAMHATHI TMPH PABHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUU
CBobogHoe maaenue. DopmyIibl, OMHMCHIBAIONINE CBOOOJHOE MajJCHUE Tela IO
1.5 BEePTHKAIN (IBWKEHUE TeJda BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHH M NPOEKLUUH YCKOpPEHUS,




IPOEKLUH CKOPOCTH M KOOPJIWHATBl IPU CBOOOJHOM TMAaJIEHUU Teja IIo

BEPTHUKAIN

CkopocTh pPaBHOMEPHOIO JIBWJKEHHUS Teja IO OKpykHocTtu. Hampasnenue
CKOpOCTH.

®opmynia Il BBIYUCIEHUSI CKOPOCTH 4Y€pe3 pajuyC OKPYKHOCTH U TEPUOJ

oOpareHus:
2nR
L=
T

I_[eHTpOCTpeMI/ITCHBHOC YCKOPCHHUC. HanpaBneHI/Ie HCHTPOCTPECMHUTCIILHOI'O

ycKkopeHusi. @opmyJia il BBIYUCIEHUS YCKOPEHUS:

1.6
2
a. — (&
R
dopmyia, CBSI3bIBaIOIIAs IEPUO U YACTOTY OOpaIleHHUs:
V= L
T
Macca. [TnotHocTs BemiectBa. @opMyina 71l BBIYUCIECHUS ITIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BekTopHas (usznueckas BeanurHa. CloxKeHHe CUI
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroTona
Bropoii 3akon HeroToHa:
F=m-d
1.10

COHaHpaBHCHHOCTB BCKTOpaA YCKOPCHUS TCJIa U BEKTOPAa CHUJIBI, ,Z[CI\/'ICTBy}OH_[eI\/'I Ha

TCII0

B3aunmoneiictue tein. Tperuii 3akon HeroToHa:

Fr y=-F_,

1.12

TpeHue nokos U TpeHue ckobxkeHus. opMmyiia AJisi BBIUUCICHUS MOIYJISI CUIIBI

TPCHUA CKOJILKCHUA:




F_=u-N

1.13

Hedbopmaruss tena. Ynpyrue u Heynpyrue aedopmarui. 3aKOH yIPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHUE. 3aKOH BCEMHPHOTO TATOTCHUA:

m, -,
F=Gg.—L1 2
R
Cuuia TshxecTr. Y CKOpEHHE CBOOOIHOIO MaICHHMSI.
®opmyna 175 BBIYUCIECHUS CUIIBI TSDKECTH BOJIM3U MoBepxHOCTH 3emin: F = mg.
JBmxenue rianer Bokpyr Connna. [lepBas KocMUYECKas CKOPOCTb.

HesecomocTs u neperpysku

1.15

NmMrryiibe Tenra — BeKTOpHas pu3nvecKasi BEIMIHHA.
p=mo

Nmnynbe cuctemsl Ten. Mi3menenne umiynbca. UMmyibe CHitbl

1.16

3aKkoH COXpPaHCHUA NMITYJIbCa JJIA 3aMKHYTOI\/II CHUCTCMBI TCII.
D=0, +in,U, =const

PeakTuBHOE IBMXKEHHE

1.17

MexaHuueckas pa60Ta. q)opMlea JJIs1 BBIYMCIICHUS pa6OTLI CHIJIBI:

A=Fscosc

MexaHnyeckasi MOIIIHOCTb:

N=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. q)opMyna JJIA BBIYUCIICHUA

KMHETUYECKON SHEPTHH:

HE.J'E
RS

Teopema o knHeTHUECKOW SHEPrun. PopMyia i1l BBIYMCICHHS IOTEHINAIbHON




OHEPIuu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

Mexaandeckas OHCPIrusi:

E=E;.+E p

119 3aKoH coxpaHEeHUs1 MexaHn4eckoil aneprun. dopmyna i 3aK0Ha COXpaHEHUs
MEXaHUYECKOM SHEPruu B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpalieHre MEXaHUYECKOW SHEPTUU MTPU HAITMYUU CUJIbl TPEHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poraar. MomenT cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M +..=0

1.20

[ToxBuxHBIM 1 HeTOABMKHBIN O110Kku. KIT/] mpocThiXx MexaHU3MOB,
A‘S&TIHHH
JlaBiienue TBEpIOTO TENA.
®opmya 1751 BBIYMCIICHUS IaBJICHUs TBEPOTO Tella:
_F
P=—-
191 JlaBieHue raza. ATMocepHoe JaBICHUE.
' ['unpocratudeckoe JaBieHNE BHYTPH KUIKOCTH.

®opMyna 1151 BBIYUCICHUS JABJICHUS BHYTPH JKUJIKOCTHU:
P=pgh+Dn,

1.22 3akoHn [lackans. ['mnpaBaudeckuii mpecc
3akoH Apxumena. DopMyna IS ONPENCICHHS BBITAJKUBAIONICH CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTb WIH ra3:

1.23

Fa =pgV

Ycnosue nnaBanus tena. IlnaBanue CYJOB 1 BO3AYXOIUIaBaAHUC




1.24

Mexanudeckue kosneOaHus. AMIUIMTYyAa, TEPHOJl W YacTOTa KoJieOaHUH.

®dopmyiia, CBA3BIBAIONIAA YACTOTY U EPUOJ KOJICOAHHIA:

1.25

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue oSHepruu Ipu

KoJIeOaTeIbHOM JBHXXCHHUH

1.26

3aTyxanm1/Ie KoJIeOaHMSL. BBIHY)K,HGHHBIG Kosiebanus. Pe3onanc

1.27

MexaHndecKue BOJIHEL. HpOI[OJ'IBHBIe N IOIICPCUYHBLIC BOJIHLBI. ZIJ'II/IHa BOJIHBI H

CKOPOCTb PacpOCTPAHEHUsI BOJTHBI:

h=v-T

1.28

3Byk. I'poMkocTh M BbIcOoTa 3ByKa. OTpa)keHHME 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpenl. MHdpa3Byk U yabTpa3ByK

1.29

Ilpakmuyeckue pabomul

W3mepenne cpeaHeil IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBI; JKECTKOCTH
HPY>XUHBL; KO3((UIMEHTa TPEHUSI CKOJIbKEHHs; PabOThl CHJIbI TPEHMS, CHUIIbI
YOPYTOCTH; CpPEeIHEH CKOpPOCTH JBM)KEHHUS OpycKa MO HAKJIOHHOH IJIOCKOCTH;
YCKOpeHUs: Opycka NpH ABMKEHHM [0 HAKJIOHHON IUIOCKOCTH; YacTOThl WU
nepuoAa KosieOaHUI MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha phblyar;
paboThl CUJIBI YNPYTrOCTH IPU MOABEME TIpy3a € IOMOIIBIO HEMOABHKHOIO
6510Ka; pabOThI CUJIBI YIPYTOCTH MPH NMOABEME I'py3a ¢ HOMOIIBIO OABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00BbEMa MOIpYyKEHHON
YacCTH TeJIa U OT INIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIEH CUIIbI
OT MaccChl TeJa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJILHOTO JaBJICHUS U OT
poOZla MOBEPXHOCTH; CWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IpYKXHHE, OT CTEICHH
negopManuy Mpy>KUHBL, YCKOpEHHUs] Opycka OT yIJla HakJOHA HaNpaBisrolei
nepuosia (4acToThl) KOJIeOAaHW HUTSHOTO MasTHHUKA OT JUIMHBI HHUTH, TEPUOJ
KOJICOAHUH MPYKMHHOTO MAasTHUKAa OT MAacChl Ipy3a U JKECTKOCTH MPY>KUHBI;
HCCJIEIOBAaHME HE3aBHCHMOCTH IepHoJa KOJeOAHWH HUTSHOTO MasTHUKA OT

Maccsl rpys3a. [IpoBepka ycioBust paBHOBECHs pbldyara

1.30

Qusuueckue ANeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C Pa3IMYHBIMU
CKOpPOCTSAIMH B )KHMBOW M HEKUBOMW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHWBBI W OTJIWBBI, JABUKCHUC TIJIAHCT ConHeyHom CHUCTCMBI,




PEaKTUBHOE IBMKEHUE KUBBIX OPTaHU3MOB, PblYaru B TEJIC YEI0BEKA, BIUIHUE
atMoc(epHOro MaBJICHWsT HAa KUBOW OpPraHM3M, IUIABAHHE PbHIO, BOCIPHUSITHE

3BYKOB JXUBOTHBIMH, 3€EMIICTPACCHUE, celicMu4JecKue BOJIHBI, IYHaMH, 3XO

Texnuueckue yCWlpOﬁCWlGG.’ CIIMAOMETP, AATYMKHU IIOJOXKCHHUA, paCCTOAHUA U
YCKOpPCHUSA, AOUHAMOMCTpP, I[MOAIIWIIHHUKHU, PAKEThI, pbIYar, HOI[BI/I)KHBIfI u

HGHOI[BPI)KHI)Iﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IIPOCTBIE MEXaHWU3MbI B 6BITy,

131 COOOIIAOIIMECS] COCY/Ibl, YCTPONHCTBO BOAOIPOBOAA, TMIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMeTp, 3XOJIOT,
MCIIOJIb30BAaHUE YJIbTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW  TEOpUHU  CTPOEHUS

2.1 BeniecTBa. Mojienu TBEPAOTo, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUH BEIIECTBA.
Kpucraminueckue u amopgHsbie Tena

27 JBuxenue yactun BemiecTBa. CBsA3b CKOPOCTH  JBMXKEHMSI YacTHUIl C

‘ Temneparypoil. bpoynoBckoe nBuxkenue, muddysus

2.3 CmaunBaHUE M KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe paciIMpeHue u cxaTue

2.5 TenoBoe paBHOBecHE

6 BuyTpennsis sHeprus. PabGora u Temnmomepenada Kak CHOCOOBI W3MEHEHUs

' BHYTPEHHEH 3HEpruu

2.7 Bunbl Teruionepenaydn: TEMIONPOBOAHOCTb, KOHBEKIUS, U3ITyUCHHE
HarpeBanue wu oxnaxnaenue Ten. KonauuectBo — TEmIOThL. Y ienbHas
TEIUIOEMKOCTb:

2.8
O=an(t,—1)
3aKOH COXpAaHEHMsS HEPrUU B TEIUIOBBIX Mpolieccax. YpPaBHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3meHeHHE BHYTPEHHEH OSHEPrUM B MpOLIECCE

5 10 UCIIapeHusi M KOHAeHcauuu. KureHwe IKHIKOCTH. YJIenbHas TeIioTa

napoo6pa3zoBanusi: L = O/m




2.11

Brnaxxnocts Bo3iyxa

[InaBnenne u kpucramimiauua. V3MeHeHHe BHYTPEHHEHl SHepruu mpu

IJIaBJICHUU U KPpUCTAJIJIM3allHuH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA !

2.12 5 0
m
BuyTpeHHss sHEprus cropaHus TOIIMBA. Y Ie/bHAs TEIUIOTA CTOPAaHUs TOIUIMBA!
2.13 q=0/m
2.14 [Tpuntume! paboTs! TeruoBsix naeurareneid. KI1J] TermmoBoro qurarens
Ipaxmuueckue pabomul
H3MmepeHune ynenpbHOHW TEIUIOEMKOCTH METAJUIMYECKOTO LMIMHIAPA; KOJIUYECTBa
TEIUIOTHl, IOJyYEHHOTO BOJOW KOMHATHOW TeMIEepaTypbl (PUKCUPOBAHHOU
MacChl, B KOTOPYIO OIIyIIEH HarpeTbli LWIMHAP; KOJUYECTBA TEIIOTHI,
2.15 OTIAHHOI'O0 HAarpeTbiM LWIMHAPOM, IIOCJIE OIYCKaHUsS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEJIBHOM BIJIAXKHOCTU BO3AYyXa; YAEIbHOW TEIIOTHI
iaBieHuss Jpaa. MccnenoBaHue M3MEHEHUS TEMIIEpaTypbl BOJbBI  IIPH
Pa3IMYHBIX YCIIOBHSX; SIBIEHHMsS TEIJIOOOMEHa NMpPU CMEUIMBAHUU XOJOAHON M
ropsiueil Bobl; mpouecca UCIapeHust
Qusuueckue sA6n1eHUsi 8 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KallWUIIpHbIC
2.16 ABJICHUSI B IIPUPOJAE, KPHUCTAUIBI B Ipupone, udinydyeHue CoiHLA, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa
Texnuueckue ycmpouicmea. KalWIsApbl, IPUMEPHI UCIIOJIb30BAHMSI KPUCTAJLIIOB,
517 KUJKOCTHBIM TEpPMOMETp, NAaTUMK TEMIIEpPAaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETpBI, IICUXPOMETpP, MapoBas TypOMHA, JBUTATElIb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Ted. /[Ba BUa 2IEKTPUYECKUX 3aps/ioB
3.2 B3aumopeiicTBue 3apskeHHbIX Ted. 3akoH Kynona
33 3aKOH COXpaHEHHUsI HJIEKTPUUYECKOTO 3apsia
34 Onektpruueckoe mnone. Hanpsok€HHoCTh  anekTpuueckoro mnoss.  [IpumHnmn
. CYNEPIO3ULMH HIEKTPUUECKUX T0JIEH (Ha KAaUECTBEHHOM YPOBHE)
15 Hocurenn onexrpuyeckux 3apsnoB. [IeHCTBHE 3JIEKTPUYECKOrO IO HaA

OJICKTPHUYCCKUC 3apsAbl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU




ITocTosiHHBIN 3JIEKTPUYECKHUM TOK. JIeHCTBHS 3iIeKTpruyecKoro Toka. Cua Toka.

Hanpsixenue.
3.6 I=q/t,U=A4/4
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y IETTBHOE 3JIEKTPUUECKOE COMPOTUBIICHUE:!
3.7 R =pl/S
18 3akon OMa iis yyacTka anekrpudeckoit nernu: I = U/R
[locnenoBarenbHOE COETMHEHNE TPOBOIHUKOB!
L=1,U=U+U,; R=R +R,
| | 2 1 2
3.9 [TapannenbHOE cOeMHEHNE TPOBOJHUKOB PABHOTI'O CONPOTUBIICHUS:
U=U;I=I+I; R:%.
CwmenanHble COeTMHEHMS TIPOBOAHUKOB
3.10 Pabota u moiHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHuTHOE IOJIE MNPSIMOTO IMPOBOJHUKA € TOKOM. JIMHHM
MarHUTHOW MHTyKIIUH
313 MarautHoe TmoJie TMOCTOSHHOTO MarHuta. B3aumoaeicTBHe MOCTOSTHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM
3.15 OneiTel Dapanes. SIBnenue aaeKTpoMarHuTHOM nHAYKMK. [Ipasuiio Jlenna
Ipaxmuueckue pabomol
W3mepeHre  JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPA;  MOLIHOCTH
316 AIIEKTPUIECKOTO TOKA; pabOThI AJEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHUJIbI TOKa, BO3HUKAIOIIETO B MPOBOJHUKE
(pe3ucTopsl, TaMIOYKa), OT HAMIPSDKEHUS HA KOHIIAX MPOBOIHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHA OT JJIMHBI IPOBOJAHHUKA, IIJIOINAW €T0 IMOIICPEYHOIr0 CEUYCHHUA U




YAEIBHOTO COMPOTHUBIICHUSI.
[IpoBepka mpaBmia yisi 3AEKTPUUYECKOTO HANPSHKEHHUS MPU TOCIIET0BATEIHLHOM
COCIMHEHUHM MPOBOJHMUKOB; MpaBHJa JUISl CHJIBI JJIEKTPUYECKOTO TOKa MpH

napajuieJIbHOM COSIMHEHUN TPOBOHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6leHUs 6 Npupooe: SIEKTPUUECKUE SBICHHA B aTMocdepe,

3.17 3JICKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipeii( MOITFOCOB,
POJIb MAarHUTHOTO TIOJISL JUIsl )KU3HU Ha 3emJie, TOJIIPHOE CUsTHUE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIEpPMETpP, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  OSHEPruu,  DIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANIEKTPUYECKHE
NPEOXPAHUTENHN, OSJIEKTPOMArHuT, OJJIEKTPOJBUTATENh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOIHBIL. [lIkana snekTpoMarHuTHBIX BOJIH
3.20 JlyueBast moniens cBeta. [IpsimonuHeiiHOE pacpoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [1mockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETa
3.23 Hucniepcus cBera
394 Jlunza. Xox nyuerr B nmH3e. DokycHOe paccrosiHue JUH3BL. OnTUyeckas CHil
' muH3bl: D = 1/F
3.25 ['na3 xak ontudeckas cucrema. OnTuyeckue mpuodopbl
IIpakxmuueckue pabomsi
H3mepeHne onTHYecKoi CHITbl COOUpAroIIe TMH3bL;, (POKYCHOTO PacCTOSHUS
coOuparolei JTMH3bI (110 CBOMCTBY paBEHCTBA pa3MEPOB IpeaIMeTa U U300paxeHus,
326 KOT'JIa IPeIMET PacIOIOKEeH B IBOHHOM (POKyce), oKa3zaTesl MPEJIOMIICHUS CTEKJIA.

' WccnenoBanne cBOWCTBAa M300paXKeHHS, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomield JIMH3bI; U3MEHEHHsI (DOKYCHOTO PACCTOSIHHSI JBYX CIIOKEHHBIX JIMH3]
3aBUCHMOCTH YIJIa TIPEIOMJICHHS CBETOBOTO Jiyda OT YIJla TMaJeHHus Ha TPaHUIIe
«BO3JIyX — CTEKIIO»

327 Qusuueckue saenenuss ¢ npupoode: 3armenuss ConnHua u JlyHbl, 1BeTta Ted,

' ONTUYECKUE SIBICHUS B aTMocdepe (1BeT Heba, peppakiys, paayra, MUPax)

398 Texnuueckue ycmpoiicmea: OYKHM, TIEpPUCKON, (oToammapar, ONTUYECKUE

' CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PaguoaktuBHOCTh. Anb(a-, OeTa-, ramma-u3nydenus. Peakuuu anbda-u Oeta-




pacrmaja

4.2 Omnbitel Pe3epdopaa o paccesauro anbda-vactu. [nanerapuas Mmoaens atoma

4.3 CoctaB aToMHOrO0 sifjpa. M30Tomnsl

4.4 Ilepuon nosnypacmnana aTOMHBIX sJI€p

4.5 SnepHbie peakiuy. 3aKOHBI COXPaHEHUS 3apsI0BOTO M MaCCOBOTO YHUCEI
Qusuueckue sA6leHuUs 6 npupode. eCTECTBEHHBIH pPaTUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyYd, PaJUOAKTUBHOE U3IyUYCHHE NPUPOJHBIX MHUHEPAJIOB,
JeiicTBUE paJlMOaKTUBHBIX U3TYyUYEHHUI Ha OpraHU3M YeIoBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, HANBUAYAIbHBIN T03UMETP, KaMepa

BunbcoHa, sinepHas S3HepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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