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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 mnporpaMMmbl Mo (U3MKE HaMpapieHO Ha GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAlOMIMXCS M OPTraHU3alHIi0 H3yYeHUS
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 €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB Ha 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 € LENIbI0 OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTEIIO B CO3AaHUM pabodeil MporpaMMbl 0 y4eOHOMY TPEIMETY.

®duzuka SBISETCS CHUCTEMOOOPA3yIOIIMM Il  €CTECTBEHHOHAYUYHBIX
y4€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH M (PU3HMYECKOU
reorpadueil, BHOCHT BKJaJ B €CTECTBEHHOHAYYHYI0  KapTHHY MHUDA,
NpefoCTaBisgeT HauOoyiee SCHbIE OOpa3lbl NPUMEHEHHS HAyYHOrO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI IOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 THaBHBIX 3a7a4 (U3NYECKOTO OOpa30BaHUSA B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOWT B (DOPMHUPOBAHWHU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M
MHTEepeca K HayKe Yy 00yJaromuxcsl.

Wzyyenne ¢u3ukn Ha 0a30BOM ypOBHE TMPENIoOJiaracT OBIAJCHHE
CIIEAYIOIIMMHA KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTDH SBJICHUS;

e OIICHMBATh U MOHMUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHNS;

e UHTEPIPETUPOBATH  JIAaHHBIE U HCIOJB30BaTh  HAy4YHbIE
JI0KA3aTeNIbCTBA JIJISl TOJTYYeHUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMUs
ompenenensl B KoHuenmuu npenomaBanusi ydeOHoro mpeamera «®Dusnuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii @enepauuu, peamu3yromMX
OCHOBHBIE  00111€00pa30BaTENbHBIE MPOrPAMMBbl, YTBEPKIAEHHOW pelICHUEM



Komnnernn Munuctepcersa npocetenust Poccuiickoit @enepaiuu (IpoTokos1 oT 3
nexadpst 2019 r. Ne [TK4BH).
Hean usyyeHus pusuku:

NpUOOpETEHUE HWHTEpeca U CTpEMJICHUS OOydYaloluXcsi K HaydyHOMY
M3YYECHUIO TPUPOJIBI, PA3BUTHUE WX HHTEIUIEKTYaJIbHBIX 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 3HAaHUKW O JIUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIGKTPUYECKUX, MAarHUTHBIX M 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
PAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIO1aTh TPUPOIHBIC SIBICHUS U BBITIOIHSITH OIBITHI,
JabopaTtopHble  pabOThl U AKCIEPUMEHTAJIBHBIE HCCIENOBAaHUS  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 usydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

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 HWHIUBUIYATBHBIX OCOOCHHOCTEM
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 BeMUMUMHBL. M3MmepeHne Quanyueckux BelnyuH. Duznyeckue
npudopsl. [TorpemnocTts u3Mepennit. MexayHapoaHas cuctemMa eIMHuULL.

Kak d¢usuka u Jpyrue ecTecTBEHHblE HAyKH H3Y4aroT MPUPOSIY.
EcTecTBeHHOHAy4HBI METOJl TMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAYYHOTO
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 NpudOPsI U MPOLEITypa MPSMbBIX U3MEPEHUN aHATOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimeol.
1. OmpezeneHue EHbI ACICHUS KAl U3MEPUTEIHLHOTO pudopa.
2. HN3mepenue paccTrossHuil.
3. H3mepenue oO0bEéMa )KUAKOCTH U TBEPJIOTO TEIA.
4. OmnpeneneHue pa3sMepoB MalbIX TeJl.
5. M3mepenue temmeparypbl HNpU MNOMOIIM >KMIKOCTHOTO TEPMOMETpA U
JaTYUKa TEMIIEPATYyPBbI.

6. IIpoBeneHue ucciaenoBaHKs IO INPOBEPKE TUIOTE3BI: AAIBHOCTH IOJIETA
HIapuKa, MyIEeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIle, YeM OO0JbIlie BEICOTA
IIyCKa.

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

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, HX pa3mepsl. OmnbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenne uactui BemecTBa. CBsA3b CKOPOCTHM JABW)KEHUS 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 COCTOSIHUSIX U UX ATOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO IBUYKEHUSI.



2. Habmonenue nuddysumn.
3. HaGmonenue  siBieHUW,  OOBSCHSIOMIMXCS  NPUTSDKCHHEM WK
OTTAJIKUBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopusie padbomsl u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PsoB (C  KCHONBb30BaHUEM

dboTorpaduii).
2. OnpITHI MO HAOJIOJIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.
3. OnbIThI 1O OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJIIPHOTO IPUTSHKEHUS.
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 Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBs3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHMIIE
00BbEMa BelecTBa.
Cuna kak xapakTepuCTHKa B3auMmojeucTBus Ten. Cuila ynpyroctd M 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 CKOJIbKEHHS U TpEHUE NOKOs. TpeHne B MpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaOmroeHue MexaHn4ecKoro JIBUKEHUS Tela.
2. M3mepenue ckopocTy MPSIMOJIMHEHMHOTO JIBUKEHHUS.
3. HaGmronenue siBJIeHUS] HHEPIUH.
4. HabmroneHue u3aMeHEHUs: CKOPOCTH MPU B3aUMOICHCTBUH TEJ.
5. CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEIL.
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 cpeiHEd CKOPOCTH CKOJbKEHHS OpycKa WM IIapHKa I10
HAKJIOHHOM INTIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPAOTO TeENa.

4. OnbITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTH PACTSLKEHHS (AedopMarivin)
MPY>KUHBI OT IPUJIOKEHHOMN CHIIBI.

5. OnbITel, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbI TPEHUS CKOJIBKECHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEMN.

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 R

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  BBHITATKUBAIONIEH  CUJIbI, JICUCTBYIOIIEW Ha  TeJO,
MOTPYXKEHHOE B )KUIAKOCTb.

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

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JCHCTBYIOIMEH Ha TEIO0 B JKHIKOCTH, OT 00bEMa MOTPYXKEHHOW B
KUJIKOCTh YaCTH TeJia U OT INIOTHOCTHU KUJKOCTH.

KoHcTpynpoBanne apeoMmeTpa WIM KOHCTPYMPOBAHUE JIOJKH U
OIIpEeNIEIEHUE €€ IPY30II0IbEMHOCTH.

Pasznen S. PabGora 1 MOIIHOCTD. DHEPIHsl.

Mexanudeckas pabora. MOIIHOCTS.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl peluara. IlpuMmeHeHMe mpaBWiia paBHOBECHsI pblyara K OJIOKY.



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

Mexanuueckasd odHeprus. KuHernueckas MW IOTEHUWAJIbHAs OHEPIHUS.
[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

Pa3znen 6. TermoBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM  TEOPHUH CTPOEHUS
BellecTBa. Macca m pa3Mepbl aTOMOB M MOJEKYJI. ONBITBI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPHH.

Mopenu TBEPAOTO, JXKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. O0bsCHEHHE CBOWCTB ra3oB, KUJIKOCTEN U
TBEPIBIX TEJI HA OCHOBE IIOJIOKEHHN MOJEKYJISPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€E U KallWUISPHBIE SIBIICHUS. TEIoBOE paclIMpEeHUE U CKATHUE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gacTull. BuyTpennsisi sHeprusi. CrocoObl HW3MEHEHHsSI BHYTPEHHEH OJHEPTHUU:
TeIuIonepeaaya U COBEpUICHUE paboTHI. Buasl TEIUIONEpEaayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3ITyUEHUE.

KonmdecTBo TermnoTel. YenpHas TEIIOEMKOCTh BEIIECTBAa. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue u
OTBEPJICBAHHE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kunenuwe. YienbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMOc(hepHOTO
JTaBJICHUS.

BrnaxxHocTts Bo3myXa.

DHeprus 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.

[IpaBuna n3MepeHus: TeMIIepaTyphbl.

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.

OnepIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJIEHUS BO3AyXa 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

8. HMccienoBaHue SIBIEHUS TEIUIOOOMEHA IMPU CMENIMBAHWU XOJOIHOM H

ropstYer BOJIBI.

9. OmpeneneHue KOIMYECTBA  TEIUIOTHI, TOJYYEHHOIO BOJOM  IIpH

TEIUI000MEHE C HarpeThIM METAJUTHUECKUM LUITHHIPOM.

10. OnpeneneHne yIeIbHON TEIUNIOEMKOCTH BEILIECTBA.

11. MccnegoBanue npouecca ucrapeHusl.

12. OnpezesieHre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXa.

13. Onpezenenre yaenbHON TEIJIOTHI IUIABICHUS JIbJIA.

Pa3znen 7. JjekTpuuecKue U MATHUTHBIE SIBJICHUS.

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

Onextpuyeckoe nose. Hanpssk€HHOCTH anekTpudeckoro nosid. [IpuHimn
CYNEPIO3ULIMH 3JIEKTPUUYECKUX N0JIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocurenn asnexTpuyeckux 3apsaoB. DJIIEMEHTAPHBINA 3JIEKTPUUYECKHUI 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMAIEKTPUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAaHUSA 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 yyactka uenu. [locmenoBatenbHOE M MAapajuIeNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

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

[locrossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  IMOCTOSAHHBIX  MAarHUTOB.
MaruauTHoe nosie. MarHuTHoe noJjie 3eMIJIM U €ro 3Ha4eHHUE JIJIs AKU3HHU Ha 3eMIIe.
Oneir  Opcrega. MaruuTHoe mMoJie  3JEKTPUYECKOro Toka. IIpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. JI€HICTBUE MarHUTHOT'O MOJISI HA ITPOBOJIHUK C TOKOM.
ONEeKTpOABUIaTeNlb IMOCTOSHHOTO TOKA. [ICHOJb30BaHUE 3IIEKTPOJABUTATENIEU B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABneHue 35mekrpoMarauTHOM nHaykuuu. [Ipasuio Jlenua.
DnekTporeHeparop. CrocoObl  TOMy4YeHHs]  DJIEKTPUYECKOW  DHEpPrHH.
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.
. U3mepeHne 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.

3aBUCUMOCTh HAMNpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHMS.

DJIEKTPOTreHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimeol.

1.

o Uk~ w

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, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTD AIEKTPUIECKOTO
COIPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIONIAJW TIONEPEYHOTO
CEUEHMs U MaTepuara.

[IpoBepka mpaBuiIa CIOKEHHUS HAMPSHKEHUH TPHU TMOCIEIO0BATEIIEHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiaa I CHIBI TOKAa MPH TaPAICTHPHOM COSTUHEHUN
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 MarHWUTHOTO TIOJNSI  TMOCTOSIHHBIX ~MarHWTOB TIPH  HX
00BETMHEHNH U PA3JICIICHUH.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 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 MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsiMonHetHOe BHKkeHHE. CpellHsAsl © MTHOBEHHAs
CKOPOCTB TeJa TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHOe aBmkeHue. 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.
[IpyHIMI CynEePIO3ULIMU CHUIL.

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
uMITyJibca. 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
sHeprusi. TeopemMa O KMHETUYECKOW 3HEPrud. 3aKOH COXPAHEHUS MEXaHUYECKOW
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.

HccnenoBaHne 3aBUCUMOCTH CHJIbl TPEHHSI CKOJBXKEHHUS OT CHJIBI
HOPMaJIBHOTO JABJICHHUS.

Omnpenenenue ko3P hUIIMEeHTa TPEHUS CKOJIBXKCHUS.

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. MaTeMaTu4ecKuid U NPYy>KUHHBIA MassTHUKU. [[peBpanieHue
HHEPTUU TIPHU KOJIeOATETHHOM JIBUKCHUU.

3aryxarone — kojieOaHus.  BbeIHyX7JeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHHYECKUMX BOJH. [IpomosibHblE U
MonepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
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 MacChl Ipy3a.
6. OmpITbI, JEMOHCTPUPYIOIME 3aBUCHUMOCTh N€pUoAa  KoJeOaHui
IPYKWUHHOI'O MasATHUKA OT MACCHI I'Py3a U XKECTKOCTU IIPYKUHBI.
7. W3mepenue yckopeHHsi CBOOOTHOTO MaICHUSI.
Paszgea 10. DnekTrpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIEC BOJIHbI.
DNEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
JIEKTPOMArHUTHBIX BOJH. [llkama >3neKTpoMarHUTHBIX BOJIH. Mcronbs3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JJII COTOBOU 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
oTpakeHue cBeTa. McCronb30BaHWE TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

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

Paznoxenue Oemoro cBera B crekTp. Ombitel HpbtoTona. CroxeHue
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. HccnenoBaHue 3aBMCHUMOCTH yIjla OTPa)KEHHsS CBETOBOIO 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.

PannoaktuBHOCTh. Anb(a, 6eTa- u raMmma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. Hykimonnas wmopens aromHoro sxpa. Msoronmsl. PannoaxTuBHBIE
npespaiuenus. [lepros noaypacmnaia aTOMHBIX SIED.

SAnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsSJ0BOTO MU MacCOBOTIO YMCEIL.
DHeprusi CBsA3M aTOMHBIX sAnep. CBsA3b mMacchl M 3HEpruu. Peakuuu cuHTe3a H
nenenusd siaep. Ucrounnku sueprun CosiHIA U 3BE3].

Snepnas sHepretuka. JleMCTBHS pPagUOAKTUBHBIX HW3JIyYEHHU 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.

[ToBTOpUTENHEHO-0000IIAOIINI MOTYJIb IPEAHA3HAYEH ISl CHCTEMAaTH3alun
U 000OuIeHHs  MPEAMETHOTO  COAEpXKaHUS UM ONbITa  JIEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (PU3HMKH, a TAKXKE JJIs TOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (Qu3uke sl 0O0y4aroumxcs,
BBIOPABIIINX 3TOT YYEOHBIN 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 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHSIOT 3aJaHusi, 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 PE3VYJIBTATBI 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:

— MPOSIBIICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM
(br3UYECKON HAYKH;

— IIEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSAM POCCUNCKHUX YUEHBIX-(DU3HUKOB;

2) rpa’kKaaHCKOr0 U yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B O0CYXJACHUH OOIECTBEHHO 3HAUUMBbIX
U OTUYECKHX TMpOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTUKEHUHN PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO-ITUYECKUX IPUHILHIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3¢TEeTUYeCKOro BOCIIUTAHUS

— BOCHPUSTHE 3CTETUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMS:

— OCO3HaHHE IIEHHOCTH (PU3NYECKOM HAyKHM Kak MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEWILEW COCTABIISIOLIECH
KYJIBTYPBIL;

— pa3BUTHE HAay4YHOW JIOOO3HATEIBLHOCTH, MHTEpPECAa K HCCIEA0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHMs  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJryyus:

— OCO3HaHHE IIEHHOCTH O€30MacHOro o0pa3a XU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTH NPaBUi OE30MAaCHOTO MOBEICHHS Ha
TPAaHCIIOPTE, HA JOpOrax, C 3JEKTPUYECKUM MU TEIUIOBBIM O0OpYIOBAaHUEM B
JOMAIIIHUX yCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBbIKa pe(ieKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOI'0 e MpaBa y IPyroro 4eioBeKa;

6) TPy10BOIr0 BOCIIUTAHUSA:

— AKTUBHOE y4YacTHE€ B PEIICHUM MPAKTHYECKUX 3ajad (B paMKaX CEMbH,
oOpa3oBaTeNbHOM  OpraHMW3allik, TOpojJia, Kpas) TEXHOJOTHUYECKOH U



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

— MHTEPEC K MPaKTUYECKOMY U3YUEHHIO MTpoQeccuil, CBA3aHHBIX C (PUZUKOI;

7) IKOJIOTHYE€CKOr0 BOCIIMTAHUS :

— OpHUEHTalMsl Ha NMpUMEHEHUE (U3MYECKUX 3HAHUW NJis pelleHUs 3aJad B
o0nacTu OKpy’Karolled cpenbl, MUIAHUPOBAHUSA TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX IMOCTIEACTBUM I OKPYKAOLIEN CPEBL;

— OCO3HaHHUE TI00AJIBHOIO XapakTepa IKOJIOTMYECKHUX MPOoOJeM W MyTed HX
peleHns;

8) ajanTanuu K M3MEHAUUMCH YCJOBUAM COLUAJBHOW M NPHUPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aWMOJACWCTBUM IIPU BBINOJHEHUU HCCIECJOBAHUN U
MPOEKTOB (PU3MUECKOW HAIMpPAaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
IPYTHX;

— TIOBBIINICHUWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NESATEIbHOCTD;

— NOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIIE POPMYINPOBATH
UJIEU, IOHSATHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBJICHUSIX;

— OCO3HaHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH

duzukwy;

— TUIAHUPOBAHHUE CBOETO PAa3BUTHS B NPHUOOPETEHUU HOBBIX (PUIUUECKUX
3HaHWM;

— CTpEMJICHUE aHAJIU3UPOBAThH U BBISBIISITh B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCIIE C UCIOJIB30BaHNEM (PU3NUECKUX 3HAHUII;

— OLICHKAa CBOMX JCHUCTBHUM C YYETOM BIMSAHMSA HA OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX I100abHBIX MOCIIEICTBHMA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTte OCBOCHHS TpOrpaMMmbl MO (GHU3WKE HA YpPOBHE OCHOBHOTO

oO1urero oopazoBanus y ooyuatoiierocsi OyayT copmMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIHE TIO3HABATEIbHBIC YHUBEPCALHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpCAJIbHbIC  Y4COHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCAIbHbIC yUeOHBIC ICHCTBHS.

ITo3naBaTebHBbIC YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUA

Bba3oBble Jjornueckue 1eicTBUA:



e BBIBIATH U XapaKTepU30BaTh CYUIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BICHUI);

e yCTaHaBIIMBATh CYLIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS JJIs
0000IIIEeHNS U CpaBHEHUS,;

e BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pacCMaTpUBaeMbIX (DaKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIIUXCS K PU3NUECKUM SIBICHUSIM;

e BBIABJIATH NMPUYMHHO-CIICJCTBEHHBIE CBSI3U NPHU U3YYEHUU (PU3HUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJIaTh BHIBOABI C HCIIOIH30BAHUEM JICTYKTHBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUECHHUM, BBIABUTATh TMIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEITUYMH;

e CaMOCTOSITEIBHO BBIOMpATh CHOCOO pelIeHUs y4eOHOM (PU3NUYECKO
3a7aun (CpaBHEHHE HECKOJIbKMX BapHaHTOB peIIeHMs], BbIOOp Haumbosee
MOAXOJSIIET0 C YYETOM CAMOCTOSITEBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCcKue 1eiCTBUA:

e HCIOJIB30BaTh BOMPOCH KAK HUCCIEAOBATEIbCKUN HHCTPYMEHT IMO3HAHUS;

e TPOBOAMTH [0 CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY OIBIT, HECTIOKHBIH
¢u3znyecKuit SKCHEPUMEHT, HEOOJIbIIOE HCCIeAOBaHUE (HU3HUECKOTO
SIBJICHUSI,

e OIEHMBATh HA NPUMEHUMOCTbH U JIOCTOBEPHOCTb HWH(MOPMAIHIO,
MOJTyYEHHYIO B XOJI€ UCCIIEI0BAHUS W SKCIIEPUMEHTA;

e CaMOCTOSTENHHO (POPMYIMPOBATH 0OOOIICHHS M BBIBOJIBI TIO PE3yIbTaTaM
MPOBEAEHHOTO HAOIO/ICHNS, OTIBITA, UCCIICAOBAHMS;

e IIPOTHO3MPOBATh BO3MOXKHOE JajlbHEWIIee pa3BUTHE  (PUINYECKUX
MPOLIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ uadpopmanmeii:

e IPUMEHSTH Pa3INYHbIE METO/bl, HHCTPYMEHTHI U 3alPOChI IIPU MTOUCKE U
orbope MH(OpPMAIMK WM JAHHBIX C YY4ETOM MpPENOKEHHOM yueOHOU
dbu3nyecKoil 3a1a4u;

e AHANMM3UPOBATH, CHUCTEMATHU3WPOBATh W HMHTEPIPETUPOBATH WHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U JOPM MPEICTABICHNUS;

e CaMOCTOSITEJIBHO BBIOMpPATh ONTUMAIbHYIO (QOpMYy HpEJICTaBICHHUS
uHbOpMallMl M WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMHu, IuarpaMMaMu, HHOU rpadukoil 1 MX KOMOUHAIIHSIMH.

KoMMyHuKaTHBHBIE YyHUBEpPCAJIbHbIE y4eOHbIe AeiicTBHS:

e B X0/¢ 00CYXACHHUS Y4yeOHOr0 Marepuasa, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1aeMOIl TEMBI U
BBICKA3bIBaTh MJIEW, HALICJICHHBbIC HA pPEIICHUE 33Jaud U MOJAJEp)KaHue
O1aroxeIaTeaIbHOCTH OOIICHHS;



e COMNOCTAaBJIATH CBOM CYXIEHUS C CYXKICHUSIMU JPYTrUX YYacCTHHUKOB
Janora, oOHapyXUBaTh pPa3Inyle U CXOJCTBO MO3ULUH;

e BBbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e MyOJMYHO MPEACTABIATH PE3YJIbTAThI BHIIOJHEHHOTO (PU3HMUECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIeIOBaHUS, TIPOCKTA);

e NOHMMAThb W  HCHOJb30BaTh  IMpPEUMYIIECTBA  KOMAaHIHONH U
UHAMBUAYAIbHON paOOThl MPH pPELIEHUH KOHKPETHOW (u3mueckon
poOJIEMBI;

e TPUHUMATH 1T COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH JEHCTBUSA
no e¢ MJOCTIKEHHUIO: paclpeiessiTh pPoid, 00CYXIaTh IPOLECChl U
pe3yJbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOCH;

e BBINOJHATH CBOIO YaCTh pabOThI, TOCTUTasi KAYECTBEHHOT'O Pe3yJibTaTa 1o
CBOEMY HANpaBJICHUI0O M KOOPAMHUPYS CBOM JEHCTBUS C APYyTUMH
YJieHAaMHU KOMaHIbl;

e OIICHMBATh KAueCTBO CBOEr0 BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiliCTBUS

Camoopranusanus:

e BBIBIISTH MPOOJEMBbI B JKU3HEHHBIX W YUYEOHBIX CUTYyalMsIX, TPEOYIOIIUX
JUTSl pelieHust (PU3nYecKux 3HaHUM;

e OpPHCHTHPOBATHCS B  PaA3IWYHBIX TOAXOJAaX TPUHATHS  pEIICHUN
(MHIMBUAYATBHOE, TPUHATHE PEIICHHS] B TPYIIIE, MPUHATHE PEUICHUN
TPYIIION);

e CaMOCTOSITENILHO COCTAaBJISATh AITOPUTM pellieHus: GU3NYECKON 3a]jauul UK
IUTAaHAa HCCIICIOBAHMS C YYETOM HUMEIOUINXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/iaracMble BAPHAHTHI PEIICHHI;

e JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIUOHAIbHbI HHTE/UIEKT:

e JIaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U MpeIaraTh miaH e€ N3MEHEHUS,

e OOBSICHATHL TPUYUHBI JOCTHXKEHUS (HEOOCTIIKCHHS)  PpE3yJbTaTOB
JeSITENIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTH (B TOM YHCJI€ B XOJI BBITIOJHECHHUS
Gbu3MYecCKOro HMCCJIEAOBAaHUS WM IPOEKTAa) HA OCHOBE HOBBIX
OO0CTOSITENILCTB, W3MEHUBIIUXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYAHOCTEM;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa MU U YCIOBUSIM;

e CTaBUTh ce0s HAa MECTO APYTOro YeJI0BeKa B XO€ CIIOpa Wi TUCKYCCUU
Ha HAYYHYIO TEMY, TOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;



pU3HaBaTh CBOE MPABO Ha OLIMOKY MPHU pelICHUH (PU3NUECKUX 3a]1a4 WU
B YTBEPKICHUIX HA HAYYHbIE TEMbI U TAKOE K€ MPABO JAPYIOro.

HPEIMETHBIE PE3YJIbTATbBI

K konity oOyueHus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpakaTh CPOPMHUPOBAHHOCTD Yy 00YUaIOIIUXCS YMEHUM:

UCTIONB30BaTh  MOHATHS:  (U3MYeckrue ¥ XUMHYECKHE  SIBICHHS,
HaOJI0/IEHUE, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CIUHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPHOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOEe [IBM)KEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPAEKTOpHUs, PaBHOICHCTBYIOIIAS
cuna,  gedopmauus  (ympyras, — IUJIacCTHUECKasl),  HEBECOMOCTb,
COOOIIIAIOIIUECS COCYbI;

pa3nuuath sBieHUs (AudQy3us, TEIIOBOE IBUKEHUE YACTHI] BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEpPHOE JBW)KCHHE, HHEPIHS,
B3aMMOJICMICTBUE TEJI, PABHOBECHUE TBEPABIX TEII C 3aKPEIUIEHHOM OCBHIO
BpallleHusl, Tepeadya JaBi€HUA TBEPABIMU TeElaMH, >KUIKOCTSIMH U
razamu, arMocdepHoe JaBieHHE, IUIABaHHE TeJl, IPEBpAICHHUS
MEXaHUYECKON SHEPryuu) MO OMUCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE (GU3HUECKOE SIBICHUE;
pacmo3HaBaTh TPOSBICHUE M3YyYCHHBIX (HU3MYECKHX  SBICHUH B
OKpY’>XKalollleM MHUpE, B TOM 4Yucie (U3HUECKHE SIBIICHUS B MPUPO/IE:
NpPUMEPHl JABMXKCHUSI C Pa3UYHBIMU CKOPOCTSIMH B KHUBOM W HEKHUBOUN
npupoje, ACUCTBHE CHUIBI TPEHUS B TPHPOJAC W TEXHHUKE, BIIUSHHUC
aTMOoc(epHOTro JaBJIEHUs HA dKUBOM OpraHu3M, IUIaBaHUE PbIO, pbluari B
TEJIe YeJIOBEKa, TP STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) GUBUUECKUX SIBICHUN;
OIKCHIBaTh M3yUYEHHBIC CBOMCTBA TN M (PU3NUCCKUE SIBICHUS, UCTIONB3YS
¢usnueckue BeIUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTb, CKOPOCTh, CPEAHSISI CKOPOCTb, CUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWiIa TPEeHHs, naBieHue (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAJIKUBAIOIIAS CHJIa, MEXaHWYeCKas padoTa, MOIIHOCTb, TJIEYO CHIIBI,
MOMEHT CWJbl, KO3(PQUIMEHT TOJE3HOro JEWUCTBUA MEXaHHU3MOB,
KUHETUYECKass U MOTEHLUaJIbHas dHEprus), NMpU ONUCAHUM IPaBUIbHO
TPAKTOBAaThb  (PU3WYECKUH  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAYEHUA W €IUHMIBI (PU3MYECKUX BEIUYMH, HAXOAUTHb (HOPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIMUMHY C JAPYTUMHU BEIMYUHAMH,
CTPOUTbH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJICHUS U IPOILECCHI,
WCIIOJIb3Yys TPaBUIIA CJIOKEHUS CUJI (BAOJb OJHOM MPsIMOiN), 3aK0oH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUI0 paBHOBECHS pbluara (6s0ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruy, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA H
3aMKCBIBATH €I0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSICHATH (PU3NYECKHUE SIBJICHMUSI, TPOLIECCHI U CBOICTBA TEJI, B TOM YHCJIE
U B KOHTEKCTE€ CHUTyallMii MpPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISBJISITh IPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBsICHEHUE U3 1-2
JOTMYECKUX IIaroB € OMNOpoM Ha |—2 KM3y4yeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbE 3a1adyud B 1—2 JEHCTBUA, HCNOJIb3YysS 3aKOHBI U
(GopMyJibl, CBA3BIBAIOIINE (U3UYECKHUE BEIMYMHBL: HA OCHOBE aHaIu3a
YCIJIOBUS 33JJa41 3alUChIBATh KPaTKOE YCIIOBUE, MOACTABIATh (PU3UUECKHE
BEJIMYMHBI B (OPMYJBl M MPOBOIAUTH Pacu€rhl, HAXOAUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEILIEHUS 3a]1a4, OLIEHUBATh PEAIUCTUYHOCTh
MOJTy4YE€HHOM (PU3NUECKON BETUUHUHBI;

pacno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXHO PpEIIUTh MpPU MOMOUIH
(U3NYECKUX METOOB, B ONIMCAHUU UCCIIEIOBAHUS BBIJIEIATH IPOBEPIEMOE
NpEeAnojokeHue  (rumoresy),  pa3inyaTb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3yibTaT, HAXOAUTh OIIMOKM B XOJE OIBITa, JeNaTh
BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

OPOBOAMTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
duznyeckux CBOMCTB Te: (dopMynupoBaTh IIPOBEPsEMBIE
MPEINOI0KEHNS, COOMPaTh YCTAHOBKY U3 MPEAIOKEHHOTO 000pyI0BaHUs,
3allMChIBaTh XOJ1 OMbITa U OPMYITUPOBATH BBIBOIBI;

BBIIOJIHATh MPSMBIE W3MEPEHMS PACCTOSHUS, BPEMEHM, MACChl TeJa,
00béMa, CHUJIBI U TEMIEPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
UpPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPHOOPOB C YUYETOM
3aJJaHHOW aOCOTIOTHOM MOTPEITHOCTH H3MEPECHHUIA;

MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OTHON (DHU3UICCKON BETUIHHBI OT
JIPYyrof C HCIOJIb30BAHUEM IMPSMBIX H3MEpPEHHH (3aBUCHUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCsl Telna OT BPEMEHU [BW)KCHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Teja, KayecTBa 00padOTKU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIbI TPEHHUS OT TUIOLIAAN CONIPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOUIEH CUIBI OT 00BbEMa
NOTpy>KEHHOW YaCTH TeJIa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJIa, OT INIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJO, YCIOBUM
TUTAaBaHMSI TEJ, YCIOBUI paBHOBECHS phluara W OJOKOB), y4aCTBOBAaTh B



IUIAHUPOBAHUKM  y4eOHOTO HCCIENOBaHMSA, COOUpPATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHsI, CJeMysl NpPEeJIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yJbTaThl TMOJYYCHHONW 3aBUCHUMOCTH (U3MUYECKUX BEJIMYMH B BHJIC
NPEUIOKEHHBIX TaOMUIl U TPaHUKOB, JENaTh BBIBOJALI MO pe3yJbTaTaM
UCCIICIOBAHMUS,;

NPOBOJUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKUX BeIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPJAOTO TeNa, CHJIA TPEHHS CKOJIbKCHHS,
JaBJICHUE  BO3JyXa, BBITAIKUBAMOIIAS  CHJIA, JICHCTBYIOHmAs  Ha
HNOTPYXEHHOE B KHUAKOCTh TeNOo, KOI(DPHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHW3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKUIUHU: TIpU
BBITTOJIHEHUN W3MEPEHUH CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIYUCIISATH 3HAYCHUE HCKOMOW BETHYUHBI;

COOJTFOIaTh TTpaBMIIa TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM
o00opyI0BaHUEM;

yKa3bIBaTh TPUHIIMITEI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETp, IUHAMOMETpP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, OJBMKHBIA U HETIOIBMKHBINA OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUA M3YYCHHBIX TPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIIE:
HOJIIIAITHUKY, YCTPOHCTBO BOJOMPOBOJA, THAPABIMYCCKHHA Ipecc,
MaHOMETP, BBICOTOMED, MIOPITHEBON HACOC, APEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaX (pM3MUECKUX SBICHUI U HEOOX0IUMBbIC (PU3NIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOIUTH  NPUMEpPHl  (HAXOAWTh HWHPOPMALMIO O  TIpUMEpax)
NPaKTUYECKOTO HCIOJB30BaHUsl (U3NYECKUX 3HAHHWKA B ITOBCEIHEBHOW
KU3HU T oOecriedueHus: 0€30IacHOCTH IPpU OOPAIICHUH C IPUOOpaMU U
TEXHUYECKHUMHU YCTPOHCTBAMH, COXpPAHEHUs 370POBbS U COOIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHHSI B OKPYKAIOIIEH cpere;

OCYIIECTBISATH OTOOp HWCTOYHWMKOB uH(popmammu B MHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUM W TYTEM CpaBHEHUS PAa3JIMYHBIX HCTOYHUKOB BBIJCIATH
UH(POPMAIIIO, KOTOpas SBISICTCS MPOTHBOPEYMBOW WM MOXKET OBITh
HEIOCTOBEPHOM;

WCTIOJIB30BATh TPY BBIOJIHEHUH YISOHBIX 33JaHUI HAYYHO-IOMYJIIPHYIO
auTeparypy  (pU3MUYECKOro  COAEpIKaHUs, CIPAaBOYHBIC MaTEpUAIIbI,
pecypcsl cetrt UHTEpHET, BIaeTh MpuéMaMy KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIMY U3 OJHOW 3HAKOBOW CUCTEMBI B PYTYIO;
co3/laBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB HH(OpMAINK (PU3HUECKOTO COIEPIKAHUS, B TOM



yycne MmyOJIMYHO JAeNlaTh KpaTKHe COOOIIEHHS O pe3yJsibTaTaX IMpPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAHUN, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHbI TOHATUWHBIN anmapaT Kypca (U3MKH, COINPOBOXKAAThH
BBICTYIUICHHE ITPE3CHTALNEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEHOBAaHUN PpACTIPENCIATh
00513aHHOCTH B TpyNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMH,

CIIEIUTh 34 BBINOJHEHUEM IIJJaHA JEUCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJl B  JIEATENbHOCTh  T[PYMNIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHECHUE OKPYKAIOIIUX.

K koHiry 00yueHust B 8 Kjiacce nmpeiMeTHbIEC PE3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y O0YHAIOIIUXCS YMEHUM:

VCITOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE IBHXKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTALIIMYECKUE U
amMop(HbIE Tela, HACBHIECHHBIH M HEHACBHIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSSI SHEPrUs, TEIUIOBOM JBUTATElNb,
AIIEMEHTAPHBIN JIEKTPUUECKUH 3apsij, dJEKTPUUECKOE TI0JIE, TPOBOJHUKH

Y IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE MOJIE;
pasnuuath SBJIEHUS (TEIUIOBOE pacIIMpPEHHE U CiKaTue, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHUE, KallWJUISIPHBIC SIBJICHUS, UCIApPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TeIONpPOBOHOCTb, KOHBEKIH, U3ITy4YEHHE),
IEKTPU3aLUs T, B3aUMOACHCTBUE 3apsAl0B, NEHUCTBHS JJIEKTPUYECKOIO
TOKa, KOpPOTKOE 3aMbIKAHWE, B3aWMOJCHCTBHE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISl Ha POBOJHUK C TOKOM, JIEKTPOMAarHuTHasi MHAYKLINSA)
[0 ONHCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacno3HaBaThb HPOSIBJICHUE HU3YYEHHbIX (PU3UUYECKUX SIBICHUNH B
OKpY’XaloIlleM MHUpPE, B TOM 4ucCle (U3HUECKHUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHbBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B Tpupoae, u3iydeHue ConHua, 3amep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHHUE POCH], TYMaHa, UHEs, CHETa, JIEKTPUIECKHE
SBJIEHUSI B aTMocdepe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emiH, Aped(d MOJIIOCOB, POJIb MArHUTHOrO MOJISA I KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE, ITPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4uy B
y4eOHYI0, BBIACNATHh CYIIECTBEHHBbIE CBOWCTBA (IIPU3HAKH) (PUINYECKHUX
SIBIICHUM;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TEN U PUINUECKUE SIBICHUS, UCIIOb3YS
(du3nyecKkre BeIUUMHBI (TEMIIEPATypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO
TEIJIOTHI, yJelbHasg TEIJIOEMKOCTh BEIECTBA, YJAENbHAas TeIuloTa



IUTABJICHUS, YJIelbHasl TEIJIoTa MapooOpa3oBaHusl, YJIeNbHas TeIioTa
CrOpaHUs TOIUIMBA, KO3((UIMEHT TMOJe3HOro JEHCTBUS TEIIOBOM
MallUHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHUI 3apsf,
CWJIa TOKA, DJIEKTPUYECKOE HAIPSDHKEHUE, CONPOTHUBIICHUE IPOBOJHMKA,
YAEIbHOE  CONPOTHMBIICHHWE  BemlecTBa, paboTa M MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM NPABWIBHO TPAKTOBATH
(Gu3NYECKUN CMBICT HCIHOJIb3YEMbIX BEJIMYUH, 00O3HAYEHUS U EIUHHIIBI
(bu3NYeCKuX BEIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIINE JIAHHYIO
(U3NYECKYI0 BEIMYHMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TI'papUKu
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINUMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOW TEOpUHU
CTPOEHMsI BEILLECTBA, MPUHIMUI CYHEPIO3ULUU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsizia, 3akoH OMa /17151 yyacTKa LeNH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPrUM, IpU OTOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTH4eCcKOoe
BBIPAKEHNUE;

OOBACHATh (PU3UUECKHE IMPOLIECCHl U CBOWCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii TPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhIABIATD
NPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYeCcKux
[IaroB ¢ Omopod Ha 1—2 HM3y4EeHHBIX CBOWCTBA (PU3WYECKUX SIBICHUM,
(U3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THbIE 3amadyd B 2—3 JEHUCTBHS, MCIOJB3Yysl 3aKOHBl U
(dopMyibl, CBA3BIBAIOIINE (U3UYECKHUE BEIMYMHBL: HA OCHOBE aHajIu3a
YCHOBUS 3aa4M 3aIlMCHIBATh KPATKOE YCJIOBHUE, BBIABIISTH HEAOCTATOK
JaHHBIX JJIs PpelIeHWs 3a7audd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOauMbIe Al €€ pelIeHUs, NPOBOAUTH pPAcu€Thl U CpPaBHUBATH
NOJTy4YE€HHOE 3HaueHue (GU3NUYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO pEHIUTh NPU MOMOLIU
(U3HYECKUX METOJOB, HCIOJIb3ysl OMHCAHUE MCCIIEOBAHUA, BBIIEIATH
IIPOBEPSAEMOE  IPEAIOJIOKEHUE, OLECHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEJICHMS UCCIIEIOBAHNUS, 1ENAaTh BBIBOIBI;

OPOBOAMTH OMNBITHI MO HAOMIOACHHIO (U3MYECKUX SIBICHUM WIH
(bu3NYECKUX CBOUCTB TeJN (KalWJUIAPHBIC SBICHUS, 3aBUCUMOCTD JTABJICHUS
BO3/yXa OT €ro 00bEMa, TEMIIEpPAaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT I[BeTa H3Iyyarouieil (Iorouaroueil)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIEPATYPBI XKUIAKOCTH H
IJIOIWAA €€ IOBEPXHOCTH, DJJIEKTPU3aLMs Tel M B3aUMOJCHUCTBUE
DIEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3yaJM3alMsl MarHUTHBIX TMOJE€H TOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MarHUTHOTO MOJsI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa,
CBOMCTBA DJIEKTPOJBUTATENsI IMOCTOSHHOTO TOKa): (POpMYJIHMPOBATH
npoBepsEeMbIe IPEAOI0KEHNS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyIOBaHUs, ONKCHIBATh X0/ OMBITA M POPMYITUPOBATH BHIBOIBI;
BBIMOJIHATh  NpSIMBIE  W3MEPEHUs  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQXKHOCTH BO3JlyXa, CHUJIbl TOKa, HANpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M AATYMKOB (U3UUYECKUX BEITUYHMH, CPABHHUBATH
pe3yabTaThl U3MEPEHHI € YIETOM 3a/1aHHON aOCOIIIOTHOM MOTPELIHOCTH;
IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKOM BETMUNHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTD
COIPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH MONEPEYHOro
CEUCHHUSI U YJICIbHOTO COMPOTUBIICHHS BEUIECTBA IPOBOIHUKA, CHJIBI TOKA,
WAYIIETO 4Yepe3 MPOBOJAHMK, OT HANpsHKEHHS Ha TPOBOJHHUKE,
UCCIIEIOBAaHNE IIOCJIEIOBAaTEIbHOTO M MapajulebHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAaHOBKY U
BBIMOJHATh U3MEPEHUs, Cilenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOJYYEHHOH 3aBUCUMOCTH B BHIE TaOmuI] U TpaduKOB,
JieNIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJANTh KOCBEHHBIE H3MEPEHUS (PU3MYECKUX BEIMYMUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHUE TPOBOJHMKA, paboTra u
MOITHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHUs, coOuparthb
HKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl MpPENJOKEHHOM WHCTPYKLHHU, U
BBIYUCIISATH 3HAUEHUE BETUYMHBL;

cOOJI01aTh MTpaBMIIa TEXHUKHU 0€30MacHOCTH IpH paboTe ¢ 1ab0paTopHbIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMUIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONHCaHHUs (B TOM YHCIE:
CHUCTeMa OTOIUICHHS IOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIbTMETpP, CUETYHK SICKTPUUECKON HHEPTHH, DIEKTPOOCBETUTEIILHBIC
pUOOPBI, HArPEBATENbHBIE AIEKTPONPUOOPHI (IIPUMEPHI), FNEKTPUUECKUE
IpeIOXPaHUTENH, JIEKTPOMArHUT, ANEKTPOABUTAaTENb IIOCTOSIHHOTO TOKA),
UCIOJIB3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUN U HEOOXOIUMbIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M HW3MEPHUTEIIbHBIC
npuOoOpbl MO CXEMaM M CXEMaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIIEKTPUUYECKUX



IeTIel C MOCIIeI0BATENBHBIM U TAPAJUICIIbHBIM COCTUHEHUEM YJIEMEHTOB,
pazinyasi yCIOBHbIE 0003HAYCHHS DIIEMEHTOB MIIEKTPHUECKUX IETICH;

e TPUBOAUTH TMpUMEphl  (HAXOAUTh HWHPOPMAIMIO O  TpUMEpax)
NPAaKTHYECKOTO HWCIOJb30BaHUsA (DU3MYECKHX 3HAHWW B TOBCEAHEBHOU
XKHU3HU [T o0ecrieueHus: 0€30MacHOCTH IPU OOPALICHUH C IPUOOPaMU U
TEXHUYECKHUMU YCTPOHCTBAMH, COXpPAHEHUS 370POBbS U COOIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHHSI B OKPYKAIOIIEH cpere;

e OCYIIECTBJIATh TIOUCK WHPOpMAKUK (U3NIECKOTO COACPKAHUA B
WuTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUW H TYTEM CpaBHEHUSA
JIOTIOTHUTEIIFHBIX ~ MCTOYHUKOB  BBIJACISATH  MHGOpPMAIIMIO, KOTOpPAs
SIBIISICTCSI IPOTUBOPEYHUBOI HIT MOXKET OBITh HEJOCTOBEPHOM;

e HCIIOJI30BATh MPH BBHITOJHEHUH YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
auTepatypy  (pu3uMdeckoro - coiepaHHs, CIPaBOYHBIE MaTEpHAIIbI,
pecypcsl cetu IHTepHET, BlafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHust THPOPMAIIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO3lIaBaTh COOCTBEHHBIC NHCHMEHHBIC M KpaTKHWE YCTHBIE COOOIIECHWS,
0000mass wuHMOPMAIMI0O U3 HECKOJBKAX HCTOYHHKOB (PU3UYECKOTO
COJEp)KaHusi, B TOM UHCJIE MyOJUYHO TPEIACTABIATH PE3yJIbTaThl
MPOEKTHON WJIM HCCIICNOBATEIBCKOW ACSITEILHOCTH, TIPU 3TOM TPaMOTHO
UCTIONb30BAaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOKIATH BHICTYIUICHHUE MTPE3CHTAIIUCH;

e TIPH BBIMIOJIHEHUH YYEOHBIX TPOCKTOB W HCCIECIOBAHUN (PU3NICCKUX
IPOIIECCOB paclpeiessiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3aJ1a4aMH, CJICAUTh 32 BHITIOJHEHUEM IUIaHA ICUCTBUN U
KOPPEKTHPOBATh €ro, aJcKBATHO OICHUBATh COOCTBEHHBIM BKJIAJ B
JeSITeTLHOCTh TPYIIIBI, BRICTPAaNBAaTh KOMMYHHKATHUBHOE B3aMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTH pa3pemaTb KOH(QIUKTHI.

K xoHiy o0yuenus B 9 Kiiacce rnpeiMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE

JIOJDKHBI OTPaXkaTh COPMHUPOBAHHOCTD y O0YYAIOIIUXCST YMEHUH:

e WCIOJIB30BAaTh TIOHSATHS: CHCTEMa OTCUYE€Ta, MaTepualibHAs TOYKa,
TPaeKTOpHs, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIDKEHHS, aedopMarus
(ynpyrasi, miuactuyeckas), TpEHHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M TEpPEerpy3KH, HEHTP TKECTHU, aOCOJIIOTHO TBEPAOE TEIO,
IEHTP TSHKECTH TBEPOTO TEJIa, PABHOBECHE, MEXaHHYECKUE KOJICOaHMS U
BOJIHBI, 3BYK, WMH(QPa3BYK U YJIbTPa3BYK, O3JICKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTH,
CIIEKTPBI UCITYCKaHUS ¥ MOTJIONICHNUs, alb(a, OeTa- 1 raMMa-u3IIydeHus,
U30TOIIBI, SIIEPHAST DHEPTETUKA;



pa3nuuaTth SIBICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTHUBHOE JABM)KEHHE, KoJeOaTelbHOE IBMXKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOaHWs), PE30HAHC, BOJIHOBOE IBUXKEHHUE, OTPAKEHUE
3BYKa, NPSMOJIMHEHHOE PaCIPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jiokKeHHe OeIoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PAJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOIO CIIEKTpa
U3JTy4YEHUs) 110 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (U3UUYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyUYEHHBIX (U3MUECKUX  SBJICHUNH B
OKpyXaroleM Mupe (B TOM uMciae (U3NYECKUE SIBICHHUS B HPUPOJE:
IPUIIUBBI U OTJIUBBI, IBHKEHUE MIaHET COJTHEYHON CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, D3XO0, LBETa Tel,
ONTUYECKHUE SIBIICHUSA B MPUPOJIE, OMOJIOTUYECKOE IEHCTBUE BHIUMOTO,
yJIbTpauOJETOBOIO M PEHTIC€HOBCKOIO M3JIY4YEHHM, €CTECTBEHHBIM
paaMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PAJUOAaKTHUBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJMTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIICIATh CYLIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (PU3HUYECKUX
SIBIICHU;

OIKCHIBAaTh U3yUEHHBIE CBOMCTBA TEJl U (PUINUYECKHUE SIBJICHMUSI, UCIIOJIb3YS
¢usnyeckue BENUYHMHBI (CpeqHSIE U MTHOBEHHas CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JBUKEHUHU, YCKOPEHHE, NEPEMEIICHHE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUia YNPYrOCTH, CUa TSKECTH, YCKOPEHHE
CBOOOJHOIrO TMAJCHMs, BEC Tella, HUMIYJbC Tela, WMIIYJIbC CHJIBL,
MeXaHW4Yeckas paboTa W MOIIHOCTb, TOTEHIMANbHAS JHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTBHIO 3€MJIM, NMOTEHIMAIbHAS 3HEPIUsl CHKATOU
NPYKWHBI, KHHETHYECKash SHEPrus, IOJIHasg MEXaHU4ecKas >SHEeprus,
NEepUOJ U YacToTa KoJieOaHHi, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEJIOMIICHHS CPEJibl), IPU ONUCAHUU
NPaBHJIBHO TPAKTOBAaTh (U3MYECKUNW CMBICT HCIOJIB3YEMBIX BEIUYHH,
0003HAaYEHUA U €AUHMIBI (U3UYECKUX BEIWYUH, HAXOAHUTHh (DOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3NYECKYIO BEIMUUHY C JAPYTUMU BEIMYMHAMH,
CTPOUTH rPaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHITUI CYNEPIO3UIMN  CHJI, TPUHIUMI OTHOCUTEIBHOCTH [ amues,
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs] HUMITYJIbCA, 3aKOHBI OTPAXKEHHS U
IPEOMJICHUS CBETA, 3aKOHbI COXPAHEHMS 3apsI0BOTO U MACCOBOTO YHUCEI
IpU SICPHBIX PEaKUUAX, MNPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMUCBIBATh €r0 MaTEMATHUECKOE BHIPAKCHHE,

OOBSCHATh (PU3UUECKHE IMPOLIECChl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BhISBIIATD
MPUYUHHO-CJICACTBEHHBIE  CBSI3M, CTPOUTH OOBsSICHEHHEe U3 2-3
JIOTUYECKUX IIIaroB C OMOPOM Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THble 3ajadd  (ONMMparolIMecss Ha cucreMy u3 2-3
YpaBHEHHUI ), UCTIONB3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBAIONINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIIOBUS 3aJlayd 3alMChIBaTh KpaTKOe
YCJIOBHE, BBISBIIATH HEJOCTAIOUIME WM W30BITOYHBIE JIaHHbBIE, BHIOMPATh
3aKOHBI U (POPMYJIBbI, HEOOXOAUMBIE JJIs1 PEIICHUS, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTH TOJYYEHHOTO 3HA4YeHHUS (PU3MUEeCKOU
BEJTUYNHBL;

pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
bu3MYEeCKUX METOJ0B, UCIOJIb3ysl OMHCAHUE HCCIIEOBAHUSA, BBIICIATDH
IpOBEPSIEMOE  TPEIINONOKEHNE, OICHUBATh NPABHJIBHOCTh MOpPSIKA
NPOBEJCHUSI  MCCIEJAOBAHMS, JelaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOJICHUHN U OTIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUW WM
bu3nueckux CBOWCTB Ted (M3yueHHe BTOporo 3akoHa HbloToHa, 3akoHa
COXPaHEHHUsl HPHEPruH, 3aBHUCHUMOCTh MEepHoAa KojeOaHUW MpPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MJIBIX KOJIEOAHUM, TPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTp, M3YUYEHHE CBOMCTB HM300pakeHUs B
IUIOCKOM 3€pKalie M CBOWMCTB M300pa)X€HUS TpeaMeTa B COOMparomien
JMH3E, HAONIOJCHUE CIUIONIHBIX W JIMHEHYAThIX CHEKTPOB H3ITyUYEHUs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/lOBaHuUs, ONHUCBHIBATH XOJA ONbITA W  €ro  pe3yJbTaThl,
(bopMyIUpPOBaTH BHIBOJIBI;

IPOBOANTH MPH HEOOXOJUMOCTU CEPUI0 MPSIMBIX M3MEPEHUM, OMpenesss
CpellHee 3HAaYeHUEe u3MepseMoil BeIMYMHbl ((DOKYCHOE pacCTOSHHE
coOuparoield JMH3bI), OOOCHOBBIBATH BBIOOp cmocoba HU3MEPEHUS
(M3MepUTENBHHOTO MPUOOPa);

OPOBOAMTH HCCIEAOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHNEM TMPSMBIX WU3MEPEHHH (3aBHCHUMOCTH MYyTH OT BpEMEHU



IpU PAaBHOYCKOPEHHOM JBIDKEHUM O€3 Ha4aJbHOW CKOPOCTH, TEpHOjIa
KOJIeOaHMI MAaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yrila OTPa)XEHUsl CBETa OT yrIJia MaJCHUS W yrjia MpeJIOMJICHUs OT yria
NaJieHus): IUIAHUPOBAaTh HCCIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTaThl IMOJYYECHHOH 3aBUCHMOCTH
bu3nYecKuX BEIUYUH B BUJE TAOMUIl U rpaduKOB, JENaTh BBIBOJIBI IO
pe3yibTaTam MCCIIEI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHUS (U3MYECKUX BEIHYMH (CPEIHSISA
CKOpPOCTh M YCKOpPEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOIO MaJieHUs, KECTKOCTh MPYKUHBI, KOADPUIIHEHT
TPEHUSI CKOJBXKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KoJeOaHW MaTeMaTHUYecKoro W TPYKUHHOTO MAasTHUKOB,
ONTHUYECKass CWJia COOMparImeld JWH3bI, paJAHOAaKTUBHBIA  (OH):
TUTAHUPOBATh M3MEPEHUs, COOMpaTh KCIEPUMEHTANBHYIO YCTaHOBKY H
BBHITIOJIHATh U3MEPEHUS, CIEAYysl MPEUIOKEHHON HHCTPYKIIMH, BBIYUCIISITH
3HAUCHUE BEJIMYMHBI U aHATTU3UPOBATH MOTYYEHHBIE PE3YIbTAThI C YIETOM
3aJIaHHOMW TIOTPEITHOCTA U3MEPECHUIA;

COOJTFOIaTh TTpaBMIIa TEXHUKH 0€30MacHOCTH IIpH paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOUYHHK
CBETa, Jy4, TOHKAas JIMH3a, IUTAHETapHas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTepU30BaTh TMPHUHIMIBI JEHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa HMX OMUCaHus (B TOM 4YHUCIE:
CIUIOMETp, JaTYUKHU TIOJOXKCHHS, PACCTOSHHS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmnapar, ONTHYECKUE CBETOBO/IBI,
CIEKTPOCKOMN, JO3UMETP, Kamepa BuibCcoHa), HCHONIB3YySd 3HAHUA O
CBOMCTBaX (U3NUECKWX SABJICHUH W HEOOXOoauMble (pu3mdeckue
3aKOHOMEPHOCTH;

HCITOJIB30BATh CXEMbI U CXEMATUIHBIC PUCYHKU N3YUEHHBIX TEXHUICCKUX
YCTPOWCTB, U3MEPUTETHHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOIIECCOB
IpU pelIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI IS
MOCTPOCHUS N300paKEHHUH B INTOCKOM 3epKaJie M COOMparoIIeH JINH3E,
NPUBOJNTh  TNPUMEpPHl  (HAXOOWTh  HHPOpPMAIMIO O  TPHUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHMS (U3MYECKUX 3HAHUNM B TIOBCEIHEBHOMN
YKU3HHU JIJIs1 oOecrieueHrs 0€30MacHOCTH pU 00pallleHuy ¢ Tpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbS U COOJIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKaIOIIeH cpee;



OCYIIECTBIISATh TOUCK HMHPOpMAIMU  (PU3UYECKOTO COACpKAHUS B
HuTepHere, caMOCTOSITENEHO (POPMYITUPYSI TOUCKOBBIN 3aMpoCc, HAXOAUTh
NyTH ONPEJIENICHUs] JOCTOBEPHOCTH MOTYyYeHHON HH(POPMAIIMU Ha OCHOBE
UMEIOIINXCS 3HAHUHM U JIOTIOJTHUTENbHBIX HCTOYHUKOB;

MCTIOJIb30BaTh TIPH BHITIOJTHEHUH YUEOHBIX 3a/JaHUi HAYIHO-TTOMYJISIPHYIO
auTepaTypy  (puU3MUecKoro coaepiaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcsl ceti IHTepHeT, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIC MUCHMEHHbIE M YCTHbIE COOOIIEHHS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COICpKAHMUA,
myOJIMYHO MPEACTABIATH PE3YJIbTaThl IPOESKTHOMN HIIM UCCIIE0BATENBCKON
NEeSATeNIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJb30BaTh  M3yUEHHBIH
NOHSATUIHBIN amnmapar H3y4aemoro pasaena (U3MKd U CONPOBOXKIATH

BBICTYIUICHHE TIpe3CHTaIlMeld C y4ETOM OCOOCHHOCTEW ayJIUuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KonuvecTBo yacoB
Ne HaumenoBanue pa3ieioB U TeM
Konrpoabubsie  IIpaxkTHue
n/n NMPOorpaMMbl Bceero
padoThI padoThI
Pasznen 1. ®usuka u eé posib B IO3HAHUHN OKPYKAKOIIET0 MUPa
1.1 ®du3mka - HayKa o MpUpoe 2
1.2 PuznyecKkre BEIMUYNHBI 2 1
1.3 EcTtecTBeHHOHayUYHBIN METO]] IO3HAHUS 2 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 BEILIECTBA 2
Hroro no pasneny 5
Pa3nen 3. /IBu:keHUe U B3aMMOJAeHCTBHE TeJ
3.1 MexaHndeckoe JBHKEHUE 3
3.2 Nuepuus, macca, INIOTHOCTD 4 1




33 Cuia. Bune! cun 14 2
Uroro no pazgeny 21
Pasnen 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. llepenava naBiaeHus TBEPAbIMU 3
' TeJaMU, )KUJIKOCTSIMU U ra3aMu
4.2 JlaBieHue KUIKOCTH 5
43 ATMochepHOoe 1aBlIeHHE 6
44 JleficTBHE KUAKOCTH U ra3a Ha MOrpyKEHHOE 7 3
' B HHX TEIIO
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
Hroro no pasneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

HaumeHnoBaHue pa3iesioB U TeM

Koan4gecTBO 4acoB

Ne n/m Kounrpoabubie  IIpakTuu
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 7 |
' U UX B3aUMOJECICTBUE
2.2 ITocTOsIHHBIN DIIEKTPUYECKUN TOK 20 1 7
2.3 MarnuTtHbI€ SIBJICHUS 6 1 1.5
24 DNeKTpOMarHuTHas: MHAYKIHUS 4
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 [IPOIT'PAMME 68 3 14.5




9 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeM

Koan4gecTBO 4acoB

KonTpoabubie IlpakTuu
IpOorpamMmmal Bceero
padoTsbI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBIKEHNE U CIIOCOOEI €r0 10 |
' OTIMCAHUS
1.2 BsaumonelictBue Ten 20 1 3
1.3 3aKOHBI COXPAHECHUS 10 3
Hroro no pazneny 40
Pasznea 2. Mexannueckne KoJie0aHHS M BOJIHBI
2.1 Mexannueckue Kojieoanus 7 3
2.2 MexaHndyeckue BOJIHBI. 3BYK 8 1 3
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DNEKTPOMarHuTHOE I0JIE U 6 )
' AJIIEKTPOMATHUTHBIE BOJIHBI
Uroro no pazaeny 6
Pa3nen 4. CBeToBbI€E SIBJIEHUA
4.1 3aKOHBI paCIPOCTPaHEHUS CBETA 6 2




4.2 JIuH3bI ¥ onrTUYecKKe MPUOOPHI 6 3
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2
Uroro no pazaeny 15
Paszgea 5. KBanToBbIe siBJIeHUS
5.1 Hcnyckanue ¥ norioneHue CBeETa aToMOM 4 1
5.2 CrpoeHue aTOMHOTO sipa 6 1
53 SnepHblie peakuu 7 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
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KonTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

=

®dusuka — HayKa O IPUPOJE.
SBnenus npuposl

duznyeckue SABICHUS

duznuecKre BETNIUHbBI U UX
U3MEepeHHe

Ypoxk-uccienosanue "M3mepenue
TEeMIIEPATypPhI PU TTOMOIIU
KHUJKOCTHOTO TEPMOMETPA U AaTYUKA
TeMmneparypbl"

MeTo1p1 HAyYHOTO MO3HAHUSI.
Onucanne GU3NUECKUX SIBICHUN C
HOMOIIBIO MOJEIEN

Ypok-uccrnenosanue "lIpoBepka
TMIIOTE3bI: aIbHOCTD MOJETA ApUKa,
IIIEHHOT0 TOPU30HTAIBHO, TEM
Ooublie, yeM OoublIe BhICOTa ITycka'"

Crpoenue Bemiecta. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHME BEILLECTBA

JBr>xeHHe 4acTHIl BEIECTBA




VYpok-uccrnenoBanue «ONbITH O

9 HaOIIOJICHUIO TEIJIOBOTO PACIITUPECHHMS
ra3oBy

10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUI

1 BojibI. O000IIIEHHE TT0 pa3aeTy
«IlepBoHauaabHBIC CBEICHHS O
CTPOCHHUHU BEIIECTBA»
MexaHHYeCKO€e IBIIKEHHUE.

12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBHIKEHHUE

13 Cxopoctb. EnuHuIie ckopoctu

14 Pacuer nyt 1 BpeMeHU JBUKEHUS

15 WNuepuus. Macca — mepa
WHEPTHOCTH TEJl

16 ILnorHOCTE BeniecTBa. Pacuet Macchl
u 00beMa TeJIa O €r0 INIOTHOCTH

17 JlabopaTtopHnas pabora «Onpenenenue
IUIOTHOCTH TBEPAOTO TEJIA»

18 Pemenwne 3agau o teme "I1noTHOCTH
BemiecTna"
Cuita KaKk XapakTepuCTHKa

19 B3aumoaencTaus tei1. Cruina
ynpyroctu. 3akoH I'yka

20 Jlabopatophnas pabota «3yueHue

3aBUCUMOCTH PACTSIKCHUSA




(mehopmanum) mpy>KUHBI OT
MPUIOKCHHOM CHIIBI»

21 SIBnenune TaroreHusa. Cuia TSHKECTH
CBs3b MEXK]ly CUJION TSKECTU U

22 Maccoii Tena. Bec Tena. Pemenne
3agad4 o treMme "Cuia tsoxkectn"

3 Cusia TSKEeCTH Ha IPYTUX TUIAaHEeTaXx.
Du3NYECKHE XapaKTEPUCTHUKH TIJIaHET

24 N3mepenue cwit. JluHamomeTp

25 Bec tena. HeBecomocTh
CrnoskeHue JIByX CUJI, HallpaBJIEHHBIX

26 110 OJHOM MPSIMOM.
PaBHOpelicTBYOIIASA CHIT

7 Pemenune 3aga4d mo teme
"PaBHonelicTByrOMmast cui'

73 Cuna tpenus u e€ Buabl. TpeHue B
MIPUPOJIE U TEXHUKE
JlaboparopHnas pabota «3ydenune
3aBUCHUMOCTH CUJIbI TPEHUS

29 CKOJIbKCHMS OT CHIIBI JIaBJICHHS U
XapaKTepa COMPUKACAIOIINXCS
IIOBEPXHOCTEID

30 Pemenue 3amay Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CUIIBI

31 Pemrenue 3amad mo remam: «Bec

tenay, «['paduueckoe nzodpaxeHme




cuy, «Cuibly, «PaBHoneHCTBYOIIAS
CHID»

Konrponbnas padora no remam:
«MexaHn4eckoe JIBMKEeHUe», «Macca,

32 ILIOTHOCTBY, «Bec Temay,
«I'padprueckoe U300pakeHUE CUIT»,
«Cub»

3 Hasnenue. CriocoObl yMEHBILIEHUS U
YBEITUYCHUS JTABICHUS
JlaBieHue raza. 3aBUCUMOCTh

34 JIaBJIEHM Ta3a OT 00bEMa,
TeMIIepaTypbl
Ilepenaua naBneHus: TBEPABIMU

35 TeNnaMH, XXUAKOCTSIMH U Ta3aMH.
3axon Ilackans

36 JlaBrieHHE B KUIKOCTH M rase,
BBI3BAHHOE JICHCTBUEM CHJIBI TSHKECTH

37 Pemenwne 3agau mo teme «/laBiieHue B
JKUIKOCTH U rase. 3axkoH [lackamsy

38 Coobmarommuecs: cocyabl

39 I'uppaBnnyecknii mpecc

40 Manowmerpsl. [TopineBon
JKUIIKOCTHBIA HAacocC

41 Atmocdepa 3eMiH U IPUUUHBI €€
CYILIECTBOBAHUS

42 Bec Bo3gyxa. ATmocdeproe




JaBJICHUC

43

N3mepeHue atMmochepHOro JaBiIeHus.
OnsiT Toppuuennu

44

3aBUCUMOCTH aTMOC(HEPHOTO
JaBIICHUSI OT BBICOTHI HaJl YPOBHEM
Mopst

45

Bapomerp-anepoun. AtmocdepHoe
JaBJICHHUE HA Pa3JIMYHbIX BHICOTAX

46

47

48

Pemenwne 3agau mo Teme "
ATtmocdepHoe naBieHue”

HeﬁCTBHe JKHUIKOCTH M ra3a Ha
MOTpy>KEHHOC B HUX TECJIO.
ApXI/IMe,Z[OBa CHhJia

Jlaboparopuas pabota «OnpenencHue
BBITAJIKMBAIOIICH CHITBI,
JeHCTBYIOIIEH Ha TeO, IOTPYKEHHOE
B )KHJIKOCTB)

49

JlaGopaTopHnast paboTa 1o Teme
«HccrnenoBanne 3aBUCUMOCTH Beca
Tena B BOJE OT 00bEMa MOTpyKEHHOU
B JKMJIKOCTb YaCTH TEJIa»

50

IlnaBanue Texn

51

Jlaboparopnast pabota
"KoHcTpyupoBaHue apeomeTpa win
KOHCTPYUPOBAHHE JOAKH U
onpeaeneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amau o temam: «IInaBanne




cya0B. Bo3nyxonnaBaHuey,
«/laBieHue TBEpAbIX TEI, KHUIAKOCTEH
Y Ta30B»

Konrposnbnas pabora no reme

53 «JlaBneHue TBEPABIX TEN, )KUIKOCTEN
Y Ta30B»

54 Mexanudeckas pabora

55 MouHocTh. EquHnIbl MOIHOCTH
VYpok-uccinenoBanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOI1 IpU 1
noabéMe 1o JiecTHUIEe"

57 [Ipoctele MexaHU3MBI. Ppruar.

PaBHOBecue cun Ha pbiuare
Prruaru B TexHuKe, OBITY U IPUPOJE.

58 JlaGopaTtopHnas pabota 0.5
«HccnenoBanue ycioBuil paBHOBECHS '
phIuaray

59 Pemenue 3anau no reme «YcioBus
PaBHOBECHUS pbluaray
KoaddutmenT mone3Horo neiicTBus
Mexanusma. JlaboparopHas paborta

60 . 0.5
«3mepenune KII/] HakioHHOM
MIJIOCKOCTH
Pemenue 3agau mo teme "Pabora,

61
MotrHocTh, KIT/"

62 Mexanudeckas SHEpTHUs.




Kunernueckas u INOTCHIIMAJIbHAs
OHCPIusia

63

64

65

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPOK-3KCIIEpUMEHT IO TeMe
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHUs] KHHETUYECKOU U
MOTEHIIUATBLHOM SHEPTHH TPU
CKaThIBAaHWUH TEJIA 110 HAKIOHHOMN
MJI0CKOCTH"

KoHTtponbHas pabora 1o Teme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

PesepBHblii ypok. PaboTa ¢ Tekctamu
o teMe "MexaHnuyeckoe IBrKeHue"

67

Pesepubrit ypok. Pabora ¢ Tekctamu
o TeMe "/laBieHue TBEPABIX Tell,
AKHUJKOCTeH U razoB"

68

PesepBHblit ypok. PaboTa ¢ Tekctamu
o teMe "Pabota. MoHoCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

68

12




8 KVIACC

KoanuyecTBo yacosB

Ne Tema ypoka Konrpoabunie  IlpakTuueckue a
n/n Bcero u
padoThI padoThbI
OCHOBHBIE MOJOXKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUH U X 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 CMaumnBaHUe U KaMUJUTSIPHOCTb. |
[ToBepxHOCTHOE HATSIKEHUE
7 TeruioBoe paciIupeHue U CKaTue 1
Temneparypa. CBsi3b TEeMIIEpaTyphl 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 YpaBHeHHe 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
TEIUIOTA ILJIABJICHUS

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

Pemenue 3ana4 Ha onpezeneHue
BJIQ)KHOCTH BO3]lyXa
[TpuHIMITBI paOOTHI TEMIOBBIX

nsurareneii . [laposas TypOuna.
JIBurarenb BHYTPEHHETO CTOPaHHUS

25

KII/ TermoBoro aBurarens.
TenuoBble ABUTATENN U 3aILIATA
OK p yXKaro el cpen bl

26

27

28

3aKOH COXpaHEHUs U IPEBPAICHUS
OHCPTIHHU B TCIUIOBBIX MpoHeccax

[ToaroroBka K KOHTPOJIBHOM paboTe
o Teme "TemIoBbIC SABICHHUS.
N3menenune arperaTHbIX COCTOSIHUM
Berecrna"

KonTponbHas pabota mo Teme
"TermnoBele aBiaeHusa. I3MeHeHNnE
arperaTHbIX COCTOSIHMM BeliecTBa"

29

3J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

30

VYpoxk-uccienopanue "IneKTpU3anus
TeJ UHAYKLUEN U IIPH
COTIPUKOCHOBEHHUH"




31

B3anMozeincTBue 3apsyKEHHBIX TEIl.
3akon Kynona

32

DNEeKTpUYECKOE TOoJIe.
HanpsikeHHOCTD 31EKTpUYECKOTO
nosist. [lpuHnun cynepno3uuuu
JIEKTPUYECKUX I10JIEN

33

34

Hocurenun snekTpryecKkux 3apsiioB.
OnemeHTtapHbli 3apsaa. CtpoeHue
aToma

[TpoBOTHUKY M TUAJIEKTPUKH. 3aKOH
COXpaHEHUS IEKTPUIECKOTO 3apsiaa

35

Pemenue 3anau Ha npuMeHeHHE
CBOMCTB AJIEKTPUUYECKUX 3aPSI0B

36

37

DNEeKTpUUYECKUH TOK, YCIOBUS €T0
cyuiecTBoBaHus. ICTOUYHUKHN
AJIEKTPUYECKOrO TOKA

JIeNCTBUA 3JEKTPUIECKOTO TOKA

38

39

VYpoxk-uccnenosanue "JleiictBue
AIEKTPUUECKOTO TOJIsI HAa TPOBOTHUKH
U AUDJIEKTPUKH"

9HeKTqueCKHﬁ TOK B MCTaljlax,
KUIKOCTAX U ra3ax

40

DnexTpuyecKkas Uenb U €€ COCTaBHbIE
4acTu

41

Cuna Toka. JlaGoparopHas pabota
"N3mepeHue u peryJInpoBaHUuE CUIIbI
TOKa"

0.5




42

DNEKTPUUYECKOE HATIPSKEHHUE.
BoasT™metp. JIaboparopnas pabota
"M3MepeHue u peryaupoBaHue
HanpspKeHus"

0.5

43

ConpoTHuBieHNE IPOBOJAHUKA.
VY 1eapHOE CONPOTUBICHUE BEILIECTBA

44

45

46

47

JlabopaTopHnas pabota "3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTHBIICHHS

MIPOBOJHHUKA OT €0 JUTHHBI, TUTOIIA H
MIONIEPEYHOr0 CEUeHusl U Marepuaia”

3aBUCUMOCTH CHJIIBI TOKA OT
HanpsbkeHus. 3akoH Oma 11 yyacTka
Hemu

JlabopaTopHnas pabora
"HccnenoBaHue 3aBUCUMOCTH CHITBI
TOKa, UAYIIEro Yepe3 pe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOpa U
HaIpsHKEHUs Ha pe3ucrope”

ITocnepoBaTenpHOE U ImapaajicJabHOC
COCIUMHCHUS ITPOBOJHUKOB

48

JlabopartopHnas pabora "I[IpoBepka
IIpaBUJjIa CIIOKEHUS HAIIPSHKEHUH TIPH
mocJCa0BATCIIbHOM COCIUHCHUHN IBYX
pe3uctopoB”

49

Jlabopartopnas pabora "I[IpoBepka
ImpaBujia JJis1 CUJIBI TOKa IIpH
napajuieIbHOM COCIHHEHUH
pe3ucTopoB”




50

Pemenue 3anau Ha npuMeHeHne
3akoHa OMa 715 pa3InyHOro
COETMHEHHUSI IPOBOTHUKOB

51

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[xxoyns-Jlenna

52

53

JlabopaTtopHnas pabora "Onpenenenue
paboThI U MOUTHOCTH AJICKTPHUYECKOTO
ToKa"

DNEeKTPUUECKUE e U IOTPEOUTETH

ANEKTPUYECKON SHEPTUH B OBITY.
Kopotkoe 3ambikaHue

54

[ToaroroBka kK KOHTPOJIBHON paboTe
1o TemMe "DIIEKTPUUECKHUE 3apsibl.
3apspKeHHbIE Tena U UX
B3anMoiericTBUS. I1oCcTOSIHHBIN
3NEKTPUUECKUH TOK"

55

KonTponbhas pabota no teme
"DnexTpuuecKkue 3apsapl.
3apsKEHHBIE TeNla U UX
B3anMoiericTBUS. IlocTOSIHHBIN
NEKTPUYECKUH TOK"

56

IlocTostHHBIC MAarHUTHI, UX
B3aNMO/JIENCTBUE

57

VYpoxk-uccnenonanue "M3yuenue
TOJIEH TTIOCTOSHHBIX MAarHUTOB"

58

MarnutHoe nose. MaruutTHoe 1oJje
3eMJId U €ro 3HaYeHueE I JKU3HUA Ha
3emiie




59

OmnsIT Opcrena. MarHuTHoe nose
JIEKTPUUYECKOr0 TOKa MaruurHoe
10JI€ KaTyIIKU C TOKOM

60

[IpuMeHeHue 3MeKTPOMArHUTOB B
texHuke. Jlaboparopuas pabota
"N3y4yenue neiicTBUsI MArHUTHOTO
I10JIs1 HAa TPOBOJHUK C TOKOM"

0.5

61

DNeKTpOoABUTaTENb IOCTOSTHHOTO
Toka. Mcrionb3oBanue
BJIEKTPOJBUIATENIC B TEXHUYECKHUX
YCTPOWCTBAaX U Ha TPAHCIOPTE.
JlabopartopHnas pabora
"KonctpyupoBanue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

62

Omneitel @apanest. 3akoH
AJIEKTPOMAarHUTHOW MHAYKIINH.
IIpaBuio Jlenna

63

Onexkrporeneparop. Criocoosl

MOJTYYEHUS DJIEKTPUUECKOM SHEPTUH.

DNEeKTPOCTaHIUU Ha
BO300HOBJIIEMBIX UCTOYHHUKAX
SHEPIrUU

64

[ToaroroBka K KOHTPOJIBHOM paboTe
110 TeMe "DIJIEKTPUUYECKHE U
MAarHUTHBIC SIBJICHUS"

65

66

KonTponbHas pabota mo Teme
"DJIeKTpUUECKNE U MAarHUTHBIE
SIBJICHUS"

PesepBHbIii ypok. Pabora ¢ Tekcramu




o teme "TemnoBsie aBiaeHud"

PesepBHbIii ypok. Pabora ¢ Tekctamu

67 o teme "[locTostHHBIM 1
ANEKTPUUECKUH TOK"
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu |
1o TeMe "MarHuTHbI€ sIBJICHUA"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




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 TPU
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

1 ITepssiii 3akoH HetoToHa. BekTop
CHJIBI

12 Bropoii 3akoH HeroTOHA.
PaBHOpelicTByIOIIAA crita

13 Tpetuii 3akon HprotoHa.
Cyniepnio3unusi cui

14 Pemenwue 3a1a4 Ha mprMeHEeHHE
3akoHOB HpioToHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cuna
yIPYTOCTH»

17 JlabopaTtopHnas pabora «Onpenenenue
AKECTKOCTHU TPY>KUHBD)

18 Cuna TpeHus

19 Pemenwue 3anay no reme «Cumna
TPEHHSD)

20 JlaGopatopHas pabota "Onpenenenue
K03 pUIIMEeHTa TPEHUS CKOIbKEHH"
Pemrenue 3amad mo teMe "3aKOHEI

21 Herotona. Cuna ynpyroctu. Cuna
TpeHus"

” Cuna TSKeCTH U 3aKOH BCEMHUPHOTO

TATOTEHUS. Y CKOPEHHE CBOOOHOTO




HaacHus

23

24

VYpok-koubepenius "J[BmkeHue Te
BOKPYT IPaBUTALMOHHOTO IIEHTPa
(Conneunas cucrema). ['anaktuxu"

Pemrenne 3amaud mo treme "Cuina
TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

25

[lepBas kocMHuueckas CKOPOCTb.
HesecomocTs 1 eperpysku

26

PaBHOBECHE MaTEpHAIBHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHOW OChIO BpallCHUs

27

28

MowmeHnT cuisbl. LienTp Tsxectn

Pemenue 3amay mo teme "MoMeHT
cwibl. LleHTp TsxecTn"

29

[ToaroroBka K KOHTPOJIBHOW paboTe 1O
TeMe "MexaHN4ecKOe IBIKEHIE.
Bzanmoneiicrue Ten"

30

KonTponbhas pabota no teme
"MexaHH4YeCKOE IBHKEHHE.
BsaumopeiictBue Ten"

31

Nmnynbee Tena. UMnysase cuibl. 3aKOH
COXpaHEHUs UMITyJIbCa. YIIPYroe u
HEYIPYyroe B3anMOJEHCTBHE

32

Pemenue 3anau no teme "3akoH
COXpPaHEHUs UMIyJjbca"

33

Ypok-koHpepeHuus "PeakTuBHoe




JBUKEHUE B IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIHOCTb

35 PaGoTa CHIIBI TSDKECTH, CHIIBI
YOPYTOCTH U CUJIBI TPEHUS
JlabopaTopHas pabora «OnpeneneHue

36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JBMKCHHUHU TEJA 110
TOPU30HTAJIbHON MOBEPXHOCTH

37 CBs3b 5HEpruu 1 padoThI.
[TorenunanbHast sHEprus

18 Kunernueckas sueprus. Teopema o
KMHETUYECKOU JHEPIUHU

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

40 JlaGopatopHas pabota «/3yuenue
3aKOHA COXPAHEHUS DHEPTUID)

41 KonebartenbHoe 1BUKEHUE U €TI0
XapaKTePUCTUKHU

47 3aryxatomue KojaeOaHusl.
Boinyxxnennsie konebanus. Pesonanc

43 MareMaTuyecKuii U py>KUHHBIN
MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTb

44 nepuoja KojaebaHui oT KeCTKOCTH
MIPYXUHBI U MAacChl Ipy3a»

45 [IpeBpanienue 3Hepruu npu

MEXaHUUECKHX KOJICOaHUIX




46

Jlaboparopnas pabota «Onpenenenue
94acTOTHI U TIEpUOJIa KOJIeOaH i
MPY>KHHHOTO MasiTHUKa)

47

Jlaboparopuas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEPUO/Ia KOJIcOaH i
rpysa, IOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

48

49

50

Mexaunueckue BoaHBL. CBOWCTBA
MEXaHU4EeCKHUX BOJIH. [IpoaosibHbIE U
MOIEPEYHBIE BOJIHBI

Ypok-koHpepeHius "MexaHnueckue
BOJIHBI B TBEPJIOM TEIIE.
Ceiicmuueckue BOJHbBI"

3Byk. PacnpocTpanenue u oTpakeHue
3ByKa

51

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

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHI pE30HAHC
Ypok-koHpepeHus "YIIbTpa3ByK U
UHOPa3BYK B IPUPOJIE U TEXHUKE"

54

[ToaroroBka K KOHTPOJIBHOM pabOTE MO
TeMe "3aKOHBI COXPAHEHUS.
Mexanunueckue Kone6aHus U BOJIHbI"

55

KonTponbhas pabota no teme
"3aKoHbI coXpaHeHUs. MexaHn4YecKue
KoJieOaHus U BOJIHBI"




56

DNEeKTPOMArHuTHOE IOoJIe.
DNEeKTPOMArHUTHBIE BOJTHBI

57

CBolicTBa 3J1EKTPOMAarHUTHBIX BOJIH

58

Ypok-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHne 3IEKTPOMArHUTHBIX
BOJIH /11 COTOBOM cBsI3H"

59

VYpok-uccnenoranue "N3zyuenue
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa"

60

Pemenne 3amau Ha onpenenenue
YaCTOTHI U OJIMHBI BHGKTPOMaFHI/ITHOﬁ
BOJIHBI

61

62

63

DneKTpOMarHuTHasi IpUpoJia CBETA.
Ckopoctb cBeTa. BonHOBbIE CBOMiCTBa
CBETa

Uctounuku cBeta. [Ipsmonuneiinoe

pacrpocTpaHeHHe CBeTa. 3aTMEHHUs
Connua u JlyHsl
3aKOH OTpaXEHMsI CBeTa. 3epKaJa.

Pemienue 3aga4 Ha MMPUMCHCHUC
3aKOHa OTPaXCHU CBCTA

64

[Ipenomnenue cBera. 3aKoH
MIPEIOMIICHUS CBETA

65

[TomHOE BHYTpEeHHEE OTpaKEHHE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO
OTPaXEHHS B ONITUYECKUX CBETOBOAAX

66

JlaGopatopHas pabota "HccnenoBanue




3aBUCUMOCTH YTJIa MPEIOMIICHUS
CBETOBOTO JTy4a OT yTJla MaJcHUs Ha
rpaHuiie "Bo3myx-cTekyio""

VYpoxk-koHpepenus "Mcnonb3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"

68 JIunzel. OnTuyeckas cuja JIMH3bI

69 [TocTpoenune n3o00paxeHuil B IMH3aX
JlaboparopHas padora "Omnpenenenue

70 (hOKYCHOTO PACCTOSIHHSI M OIITHYECKOM
CWJIBI cOOMparoIel JTUH3bI"

71 Ypoxk-koHpepenus "OnTuueckue
JIMH30BBIE TPUOOPHI"

72 I'na3 xak ontuyeckas cucrema. 3peHue

7 Ypok-koHpepenuus "JledexTs
3penusi. Kak coxpanuth 3peHue"
Paznoxenue 6enoro cBera B CIEKTP.

74 Omnbitel HetoTOHA. CrioxkeHnue
CIEKTPaIbHBIX IIBETOB. Jlucnepcus
cBeTa
JlabopaTtopHas pabota "OnbITH TIO
pa3ioXKeHUIo OeTIoro CBeTa B CIEKTP U

75 BOCHPUATHIO 1IBETA IPEIMETOB MPH UX

HaOJII0IEHUH Yepe3 [[BETOBbIE
¢bunbTpeI"




VYpok-nipakTukym "BosnHoBbIE

76 CBOWCTBA CBETA: AUCIIEPCHS,
uHTephepeHusa u audpaxnus”

77 Omnsite Pe3epdopna u mnanerapHas
MO/I€JIb aTOMa

78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue 1 noriomnieHue cBeTa

79 aromoM. KBaHTbl. JInHeluaTeie
CHEKTPbI

20 VYpoxk-nipaktukym "Habitoienue
CIEKTPOB UCIyCKaHUs"

81 PamgnoakTUBHOCTE U €€ BUIBI

%) Crtpoenue atoMHoro siipa. Hykinonnas
MOJIEJTh

23 PannoaktuBHbBIE TpEBpallICHHUS.
N3oTomnsl

24 Pemenue 3amau no teme:
"PannoakTuBHBIC IpeBpanicHus"

85 IIepuon nomypacnana
VYpok-koHpepeHuus "PaanoakTuBHbIe

86 W3IIy4eHHS B IPUPOJE, MEJIULIUHE,
TexHuKe"
SAnepHbie peakuu. 3aKOHbBI

87 COXpaHEHUS 3apsiA0OBOTO U MACCOBOTO
qHUCe

28 OHeprus CBA3M aTOMHBIX saep. CBsa3b

MAacCCBI 1 DHCPIrun




89

Pemrenue 3anay no teme "SnepHsie
peakuun"

90

91

92

Peakuuu cunTe3a U 1eneHus 1ep.
Wcrounuku sneprun CosHIa U 3B€37
Ypok-koHbepenius "Anepras
sHepreTuka. JlercTBus
pPaMOaKTUBHBIX U3TYUYCHHH Ha )KUBBIC
OopraHu3msI"

[ToaroroBka Kk KOHTPOJILHON paboTe MO
Teme "DJIEKTPOMArHUTHOE TOJIE.
DEeKTPOMarHUTHBIE BOJIHBI.
KBanrtoBsie siBneHus"

93

KonTponbhas pabota mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHUTHHIE BOJIHBI.
KBanToBbIC siB1EHUS"

94

[ToBTOpenue, 0600IICHHE.
JlaGopaTopHbie pabOTHI 11O Kypcy
"Bzaumoneiicteue tea"

95

[ToBTOpenue, 0600meHuE. Pemenne
paCLIeTHI)IX 1 KAQYCCTBCHHBIX 3a/1a4 I10
teme "TeruoBbie mporecch”

96

IToBTOopenue, o6o01eHue. Pemmenue
pPacUYEeTHBIX M KAYECTBEHHBIX 3a/1a4 I10
teme "KIIJ] TeroBsix aBurarenen”

97

IToBTOopenue, o6o61eHue. Pemenue
pPacUYETHBIX M KaUECTBEHHBIX 3a/1a4 110
teMe "KIIJ[ anekTpoycraHOBOK"




[ToBTOpenue, o6o0ImIEeHHE.
98 JlaGopaTopHbIe pabOTHI IO KypCy
"CBeToBblI€ siBICHUS"

IToBTOpenue, o6o0mmenue. Pabora ¢
99 TEKCTaMU 110 TeMe "3aKOHbI
COXPAaHEHUs B MEXaHUKe"

[ToBTOpenwue, 0606meHue. Pabora ¢
100 TexkcTaM 1o TeMe "Koaebanus u
BOJHBI"

[ToBTOpenue, o606meHue. Pabora ¢
101 TekcTamMHu 110 Teme "CBeTOBEIE
SBJICHHS"

[ToBTOpenwue, o606meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBanToBas u

sanepHas puszmuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

27







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» Gusuka, 7 knacc/ [lepeimkud .M., iBanoB A.W., AkiinonepHoe o0I11ecTBO
«M3narensctBo «IIpocBemienue»

» Gusuka, 8 knacc/ [epoimkun .M., BanoB A.U., AkiimoHnepHoe 00IIIECTBO
«M3narensctBo «IIpocBenienne»

» ®usuka, 9 knacc/ [eppimkun .M., I'ytauk E.M., IBanoB A.N., IletpoBa

M.A., AkimonepHoe obmectBo «M3narensctBo «IIpocBemenuey

METOANYECKUE MATEPUAJIBI JIUIS1 YUUTEJIA
B.B.lBanoBa ®u3nka

Bcepoccutiickas npoBepodnast pabota 7 Kiiacc
C.b.bo6omuna ®usrka

Bcepoccuiickas npoBepouHast pabota 8 kiacc

A.B.Ilepoimkun COopHUK 3a1a4 110 pusuke 7-9 knacc

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://oge.sdamgia.ru



ITokymeHT yTBepsxaeH rpoctou LI pykoBoauTens
YupexaeHud
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