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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 HampapjieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS W OPTaHW3aIi0 H3y4YeHUs
Gu3MKN Ha NEATEeIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4WTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu TtpedboBanuit ®I'OC 00O k
TUTAHUPYEMBIM JINTYHOCTHBIM M METaNPEeIMETHBIM PE3yJIbTaTaM O0yUeHHs, 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.

[TporpamMma mo Qusuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIHM YYUTEIIO B CO3aHUM paboyeil mporpaMMbl 0 y4eOHOMY IPeIMETY.

®du3zrka sBIASETCA CUCTEMOOOPA3YIOIINUM JIJIs1 ECTECTBEHHOHAYYHbBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JieKAT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH H  (HU3UUECKOU
reorpadueil, BHOCHUT BKJaJ B E€CTECTBEHHOHAyUHYI0 KAapTUHY  MHpa,
IpefocTaBisgeT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHHS HAy4yHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI IOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 THaBHBIX 3a7ad (U3UYECKOTO O0pa30BaHUSA B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOWT B (DOPMUPOBAHWHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Yy 00yJaroImuxcsl.

Wzyyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPENINOJIaracT OBJAJCHHE
CIEIYIOIUMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTDH SBJICHUS;

e OIICHMBATh U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPIPETUPOBATH  JIAaHHBIE U  HCIOJb30BaTh  HAy4YHbIE
JIOKa3aTeNIbCTBA JIJISl TTOJIyYeHHS BBHIBOJIOB.

Ilenn wu3ydeHus QUMK Ha YpPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHus
ompenenensl B Kouuenmuum npenomaBanusi yueOHoro mpeamera «®Dusuka» B
oOpa3oBaTenbHBIX oOpraHu3anusax Poccuiickoit @Dexpeparuu, peaTnu3yrONINX
OCHOBHBIE  00111€00pa30BaTEbHBIE MPOrPaMMBbl, YTBEPKIAEHHONW pELICHUEM



Komnnernn Munuctepcersa npocetenust Poccuiickoit @enepaiuu (IpoTokos1 oT 3
nexadpst 2019 r. Ne [TK48H).
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 CTPOCHUSI MaTepUH U PyHAAMEHTAJIbHBIX 3aKOHOB (PU3UKU;
dbopMHpoBaHUE TIPEACTABICHUN O pONM (PU3MKHU JJIsi Pa3BUTUS JPYTUX
€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 3HaHUW O JUCKPETHOM CTPOCHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHuEe YMEHUI ONMUCHIBATH U OOBSCHATH (DU3MUECKHUE SIBICHUS C
UCTIOJIb30BAHUEM MOTYYEHHBIX 3HAHUIA;

OCBOEGHME METOJIOB pEIIECHUs MPOCTEHIIMX pacu€THhIX 3a7ady ¢
UCTIOJIb30BAHUEM du3nueckux MoJIereH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIO1aTh TPUPOIHBIC SIBICHUS U BBITIOIHSITH OIBITHI,
nabopaTopHble  pabOTBl M AIKCHEPUMEHTAJbHBIE HWCCIEAOBAHUS C
UCIOJIb30BaHNUEM U3MEPUTEIBHBIX IPUOOPOB;

OocBoeHHE MPUEMOB paboThl ¢ MHPOpMAaIe (HU3NUECKOTO COJEp)KaHus,
BKJItOUYasi HH(GOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUAX (PU3UKH, aHATHU3 U
KPUTHUECKOE OLICHUBAaHNE WH(OPMALINY;

3HAKOMCTBO CO c(hepamu MpoPecCUOHATBHON AESITENbHOCTH, CBA3aHHBIMU

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

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

oOpa3oBaHus oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kJacce — 68 dacoB (2 yaca B Hefento), B 9 kitacce — 102 vaca (3 yaca B HeJento).

[Ipennaraemslii B mporpamme 1o ¢pu3nKe nepedeHsb 1abopaTopHbIX paboT u
OIBITOB HOCUT PEKOMEH/IATEIbHBINA XapaKTep, YUUTENb I€TIAET BHIOOP MPOBEACHHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaronuXxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHul, MpeJiaraéMblXx 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:
MEXaHUYECKUE, TEIUIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznueckre BeMUMUMHBL. M3MmepeHne Quanyueckux BelnyuH. Duznyeckue
npudopsl. [TorpemnocTts u3Mepennit. MexayHapoaHas cuctemMa eIMHuULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HU3Yy4alOT MPUPOLY.
EcTecTBEeHHOHAyUHbI METOJ TMO3HAaHMS: HAOJIOJIEHHE, MOCTAHOBKAa HAYYHOI'O
BOIIPOCA, BBIABMIKEHHUE TMIIOTE3, IKCIIEPUMEHT 110 POBEPKE TUIIOTE3, 0OBSICHEHNE
Habo1aeMoro siinenus. Onucanue GU3NYecKuX SBJICHUHN C IOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHHS.
2. @uznyeckue NpubOpsl U MPOLEAYPA NPSAMBIX MU3MEPEHHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimeol.
1. OmnpeneneHue LEHbl JEIEHNS LKAkl U3MEPUTEIBHOTO prudopa.
2. N3mepenue paccrosiHuil.
3. H3mepenue o0bEéMa )XUAKOCTH U TBEPJIOTO TEa.
4. OmnpeneneHue pa3sMepoB MalbIX TeJl.
5. M3mepenue temmeparypbl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JATYMKA TEMIIEPATYpHI.

6. IIpoBeneHue ucciaenoBaHKs IO INPOBEPKE TUIOTE3BI: AAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIe BHICOTA
IIyCKa.

Paspnen 2. [lepBoHavaabHbIE CBEJAEHUS 0 CTPOCHHH BelleCTBA.

CrpoeHue BemecTBa: aroOMbl M MOJEKYJIbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenne wuactui BemecTBa. CBs3b CKOPOCTH JBM)KEHHMS YaCTHI[ C
TeMIiepaTypoii. bpoyHoBckoe mBmwkeHue, muddys3us. BzammomelicTBue YacTHIl
BEILIECTBA: IIPUTKEHUE U OTTAJIIKUBAHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEHM M TBEPIBIX
(KpucTaInyecKkux) Tesl. B3auMocBsA3b MEXAy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX ATOMHOMOJEKYJISPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. Habmronenue OpoyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddysumn.
3. HaOmoneHue  siBineHUN,  OOBSCHSIOIMIMXCS  NPUTSHDKEHHEM WK
OTTaJKHBAaHUEM YaCTHIL] 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.
Mexanuueckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. Cpeansii CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne WHEpIMU. 3aKOH MHEpUUH. B3auMoaencTBHE TeNl KaK NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. 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. M3mepeHue cuibpl ¢ MOMOUIBIO JWUHAMOMETpa. SIBIEHUE TATOTEHUS U CUja
TskecTd. Criia TSKECTH Ha Apyrux mianetax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HaIlpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHoxeiicTByromas cwi. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsI. TpeHue B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroeHue MexaHn4ecKoro JIBUKEHUS Tela.
2. H3mepeHune CKOpOCTH MPAMOIMHEUHOTO IBUKEHUS.
3. HaGmronenue siBJIeHUS] HHEPIUH.
4. HabmroneHue u3aMeHEHUs: CKOPOCTH MPU B3aUMOICHCTBUH TEJ.
5. CpaBHEHHE Macc MO B3aUMOJICVCTBUIO TE.
6. Crno)xeHue CuJl, HallPaBJICHHBIX IO OJIHOW MPSMOM.
Jlabopamopuwie padbomol u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOI'O JBMKEHUS (IIapHUKa B KUIAKOCTH,
MOJIEJIH JCKTPUUECKOr0 aBTOMOOMIIA U TaK Aajiee).

2. OmpeneneHue cperHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIaphKa I10
HAKJIOHHOM INTIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPAOTO TeENa.

4. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsoKeHHs (medopmarin)
IPY>KUHBI OT IPUJIOKEHHON CUIIBI.

5. OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBXKECHHUS OT
BECa TeJa U XapakTepa CONPUKACAOIIUXCs TOBEPXHOCTEN.

Pasznen 4. /laBjieHue TBEPABIX TeJI, ;KUAKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIIECHUS U YBEJIMYEHU 1aBlieHus. JlaBneHue raza.
3aBUCUMOCTh JaBJIeHHs raza oT oObéma, TemmepaTypsl. [lepemaua naBieHus
TBEPABIMU TEJAMH, KHJIKOCTSAMH M razamu. 3akoH Ilackans. ITHeBmMarnueckue
MalIuHbl. 3aBUCMMOCTh JIABJICHHS KUJKOCTU OT TNIyOMHBI. ['mapocTtatuueckuit
napagokc. CooOuiaromuecs: cocyabl. [ uapaBIndeckre MeXaHU3Mbl.

AtMmocdepa 3emnu u atmocepHoe AaBineHue. lIpuymHBI CyleCTBOBaHMS
Bo3aylHOM oOonouku 3emnu. Oneir Toppuuennu. U3mepenue armocgepHOro
JaBJIEeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuGopsl 15t U3MEpeHUs: aTMOC(HEPHOTO JABJICHHUS.

JlericTBue KUIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [maanue Ten. Bo3myxormaBanue.

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
T€Ja U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
YciioBue IU1aBaHus TEJ: TUIABAHWE WM MOTPYKEHUE TEIl B 3aBUCUMOCTH
OT COOTHOLIEHHUSI TNIOTHOCTEN TeJIa 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,
NOTPYKEHHOE B HKUIKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAIKUBAIOILIEH CHJIBI, ICMCTBYIOIIECH Ha TEIO
B JKUJIKOCTH, OT MacCChI TeJa.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JCHCTBYIOIIEH Ha TEIO0 B JKUIKOCTH, OT 00bEMa NOTpyXKEHHOW B
YKUJKOCTh YaCTH TeJa U OT INIOTHOCTHU HKUJKOCTH.

KoHcTpynpoBanne apeoMmeTpa WIM KOHCTPYMPOBAHUE JIOJKH U
OIIpEeNIEIEHUE €€ IPY30II0IbEMHOCTH.

Pasznen 5. PaGoTra 1 MOIIHOCTB. DHEpPIrus.

Mexanuueckas pabora. MOIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHusl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mpaBuwino» MexaHukd. KIIJ[ npocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanudeckasd odHeprus. KuHeTndeckas M INOTEHUMAJIbHAs JHEPIUS.
[IpeBpaiieHre 0OTHOrO BUJAa MEXaHUYECKON YHEPTUM B APYTOM. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusie padbomsl u onvimol.

1. Omnpenenenure padbOThl CWIIbI TPEHUS MPU PABHOMEPHOM JIBIDKEHHM Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBanue yClioBUN paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaKIIOHHOM IIJIOCKOCTH.

4. HSY‘ICHI/IC 3dKOHa COXpPaHCHUA MEXaHUYECKOM OHCPIUH.
8 KUIACC

Pa3znen 6. TermoBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca m pa3Mepbl aTOMOB M MOJEKYJI. ONBITBI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHHSI MOJICKYISIPHOKUHETUYECKOW TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. O0bsCHEHHE CBOWCTB ra3oB, KUIKOCTEN U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€E U KallWUISPHBIE SIBIICHUS. TEIoBOE paclIMpEeHUE U CKATHUE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gacTull. BuyTpennsisi sHeprusi. CrmocoObl HW3MEHCHHS BHYTPEHHEH OJHEPTHUU:
TeIuIonepeaaya U COBEpUICHUE paboTHI. Buasl TEIUIONEpEaayu:
TEIUIONPOBOAHOCTb, KOHBEKILIUS, U3IyYCHHUE.

KonudecTBo TemaoTel. YenbHas TEIJIOEMKOCTh BENIECTBAa. 1eMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TeIloBoro Oananca. IlmaBiaenue w
OTBEPJICBAHHE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcnapenuwe. Kunenue. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTrMoc(epHOro
JTaBJICHUS.

BrnaxxHocTts Bo3myXa.

DHeprusd TOIIMBa. Y IeJibHAs TEIJIOTa CrOPaHHUSL.

[Tpuniunel pabotel TeroBeix apurareneit KIIJ[ temmoBoro npuraresns.
TernnoBble ABUTATENMN U 3aIUTa OKPYKAKOLIENA CPEBI.

3aKOH COXpaHEHUS U MPEBPAICHUSI SHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmnronenue 6poyHOBCKOTO JBUKEHUS.



Hab6monenue nuddysun.

Habmronenue siBiieHUi cMauyMBaHUs U KaWUISPHBIX SBICHUM.
HaGmronenue TermioBoro pacimpeHus Tell.

W3meHeHnue naBiieHHs] raza Mpud MU3MEHEHUH O0bEMA W HArpeBaHUM WIIU
OXJIQXKJICHUH.

[IpaBuiia U3MEpEHUs TEMIIEPATYPBI.

Bunae! Terumonepenauu.

OxJtaXxieHue Ipyu COBEPLICHUU PAOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN PAa3IUYHBIX BEIIECTB.

11. HabmroneHnue kuneHus.

12. HaGnroieHue mocTossHCTBAa TEMIIEPATYPHI TIPH TUIABJICHUH.

13. Moenu TeruioBEIX ABUTaTEIICH.

Jlabopamopusie padbomsl u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO ACUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKCHHUS.

2. OmnbITHI IO BBIPAIIUBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl 1O HAOIIOMCHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U

TBEPJBIX TEIL.

4. OmnpeneneHue AaBIeHHs BO3yXa B OalsIoHE MINPUIIA.

OnbITEI, AEMOHCTPUPYIOUIUME 3aBUCUMOCTH JIaBJICHUSI BO3JlyXa OT €ro
00BbEMa U HarpeBaHUs WU OXJIAXKICHHUS.

6. IIpoBepka runoTe3bl TUHEHWHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEpPaTypHI.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEPruM Tella B pe3ysbTare
TEIIoNnepeIaur ¥ padOThl BHEIITHUX CHIL.

8. HMccienoBaHue SIBIEHUS TEIUIOOOMEHA IMPU CMENIMBAHWU XOJOIHOM H

ropsiuYeu BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpPH

TEMJI000MEHE C HArPEThIM METAJUTMYECKUM IFTHHIPOM.

10. OnpenesieHue y1eIbHOU TETNIOEMKOCTH BEILIECTBRA.

11. MccnenoBanue mpoiiecca uCrapeHus.

12. OnpeneseHue OTHOCUTENBHOM BJIAXKHOCTU BO3AyXa.

13. OnpenenieHue yIeIbHOW TEIUIOTHI TUIABJICHUS JIb/IA.

Pa3znen 7. JjekTpuuecKue U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ted. [[Ba popa siekTpudeckux 3apsiigoB. Bzaumopeictue
3apsoKeHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSOKEHHBIX TEJT OT BEJIMUMHBI 3aPS0B M PACCTOSHUS MEXKTY TEJIaMu).

OnekTpudeckoe nojie. Hanpsok€HHOCTh 3iekTpudeckoro mnoiis. IIpuHuun
CYHEPHO3ULINU JICKTPUUECKUX T0JIeH (HAa KaUeCTBEHHOM YPOBHE).
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Hocurenn asnexTpuyeckux 3apsaoB. DJIIEMEHTAPHBINA 3JIEKTPUUYECKHUI 3apsil.
Crpoenue aroma. IIpOBOJHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUS
IIEKTPUYECKOTO 3apsija.

OJIEKTPUYECKUM TOK. YCIOBHUS CYLIECTBOBAHMS 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
o ydyactka uenu. llociemoBatenbHOe W mapajuleIbHOE  COEAUHEHHE
MPOBOJTHUKOB.

PaGora u MOIIHOCTH »AyeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpuyYecKue Uenu U MOTPeOUTENN AIEKTpUIeCcKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrostHHbIE  MarHUThl.  B3anMoAEHCTBHME  IIOCTOSHHBIX ~ MarHUTOB.
MaruauTHoe nosie. MarHuTHoe noJjie 3eMIJIM U €ro 3Ha4eHHUE JIJIs AKU3HHU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe mMoje 3JIEKTpUYecKoro Toka. [IpumeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. JI€HICTBUE MarHUTHOT'O MOJISI HA ITPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHWE SJEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABneHue 35mekrpoMarauTHOM nHaykuuu. [Ipasuio Jlenua.
DnekTporeHeparop. CriocoOsl NOJIyYEHUS AIIEKTPUYECKOU SHEPIHUU.
DIEKTPOCTAaHIIMU HA BO30OHOBIISIEMBIX UCTOUHHUKAX SHEPIHH.

Jemoncmpayuu.

DIIeKTpU3aLus Ted.
JIBa poJia AIEKTPUYECKUX 3apsI0B U B3aUMOJEICTBUE 3aPSKEHHBIX TEJl.
YCTpONCTBO 1 IEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXPAHEHUS PJIEKTPUUECKUX 3aPSIOB.
[IpOBOJTHUKH U TUAJEKTPUKH.
MopenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY TOCTOSSHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. ['a30BB11 pa3ps.
. I3MepeHne cuitbl TOKa aMIePMETPOM.
. I3mepeHue 371eKTprYecKOoro HanpsKeHNs BOJIBTMETPOM.
. Peocrar u marazuH conpOTUBIICHUN.
. B3anMopeincTere mocTOsIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS ITOJIK0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

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.

DJIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimeol.

1.

o Uk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONACHUIO DJCKTPU3ANMN TEl WHAYKIUEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne nEWCTBUSA DJICKTPUUECKOTO TIONS HA MPOBOJHUKU U
JTUDJICKTPUKHU.

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

W3mepeHne u peryimpoBaHUe HAMIPSKCHHS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 pPEe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTh AIEKTPUIECKOTO
COINPOTHBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, TUIONIAJAW TIOTEPEYHOTO
CEUEHMs U MaTepuara.

[IpoBepka mpaBuiIa CIOKEHHUS HAMPSHKEHUH TPHU TMOCIEIO0BATEIIEHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa AJIS CHJIBI TOKAa TMPH TapaIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre padOThI IEKTPUYECKOTO TOKA, UIYIIETO YEePE3 PE3UCTOP.
OnpeneneHre MOIIMHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIaMIOUYKy, OT
HaIpsHKEHUs Ha HEel.

Onpenenenue KIIJ[ narpeBares.

WccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS IMTOCTOSTHHBIX MarHUTOB.
W3yyenne MarHUTHOTO TIOJNSI TOCTOSIHHBIX ~MAarHWTOB TIPH  HX
00BETMHEHNH U PA3JICICHUH.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJICHCTBUS
KaTylIKM C TOKOM M MarHuTa OT CHWJIbl TOKa W HaIlpPaBJICHUS 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 siBJIeHUS.

Mexanuueckoe nBWKeHHE. MarepuanibHasg Touyka. (Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsiMonHetHOe BHKkeHHE. CpellHsAsl © MTHOBEHHAs
CKOPOCTB TeJa TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOoaHOE
nagenue. Onwitel ['anunes.

PaBHOMepHOE nBHXKEHHE MO OKpYyKHOCTH. [leprog u dacrora oOpalieHus.
JIunenHas u yriioBas CKOpoCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsbiii 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akoH HproToHa.
[IpyHIMI CynEepHIO3ULIMY CHUIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuita TpeHUs: cuiia TPEHUs CKOJIBKEHUS, CUila
TPEHUS NIOKOS, IPYTU€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOPEHUE CBOOOTHOTO
najgeHus. Jpmxkenue maHer BOkpyr ConHuoa. IlepBasi kocMuueckas CKOPOCT.
HeBecomMoCTh U IIeperpysKu.

PaBHOBecue MarepuanbHONl TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEINIEHHON OCHIO BpaleHusa. MomeHT cuibl. LIeHTp TsokecTH.

Nmnynsc tena. M3MeHeHne wmiysnbca. MMmysibe cuiibl. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTHBHOE JBUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCThb. PaboTa cuil TsHKECTH, YNPYTOCTH,
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.

Jemoncmpayuu.

1. HabnroneHue MexaHM4eCcKOro ABUKEHUS TEJIa 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
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

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 paBeHcTBa CUJl PU B3aUMOJCHCTBUM TEJI.

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 MEXaHUYECKON YHEPTUHU IIPU ABUKECHUU TeEJIA MO 1EUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa ajis pa3roHa U JaJbHEHIIEr0o 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.

HccnenoBanue 3aBUCUMOCTU MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBYDKEHNN 0€3 Ha4yaIbHOU CKOPOCTH.

[IpoBepka TruUMOTE3BI: €COU TMPH PABHOYCKOPEHHOM JIBHKEHHH O€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCET, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMaJIBHOTO JABJICHHUS.

Omnpenenenre kodhPuUITMEHTA TPSHHUS CKOJIBKCHHUSI.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU Teia
10 TOPU30HTAIBHON MOBEPXHOCTH.



10. OnpesienieHrie  pabOThl  CWJIBI  YIPYTOCTH TMpPU  TMOABEME Tpy3a ¢
MCITIOJIb30BAaHUEM HETOABUKHOTO U MOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS SHEPTUU.

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 BoOJHbL. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoponbHble U
MONEPEYHbIE BOJHBL. J[MMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHuuecKkue BOJHBI B TBEPJIOM TeJ€, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomMkocTh 3Byka W BbicoTa TOoHa. OtpaxenHue 3Byka. MH]pa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

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

Hab6monenue konebanwuii rpy3a Ha HUTH B HA TIPY>KUHE.

HabGnronenue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpanenne npoaoabHbIX U MTONEPEYHbIX BOJH (Ha MOJIEIH).
Hab6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHUI pE30HAHC.

Jlabopamopusie padbomsl u onvimol.

1. OmpezeneHrie 4YacTOThl M Tepuojaa KojeOaHM MaTeMaTHu4ecKoro
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MasITHHKA.
2. OmpenerneHue 4aCTOTHI U IEpHOA KOJIEOAHUI MPYKUHHOTO MAasTHHKA.
3. HccnenoBanue 3aBUCMMOCTH TIEPHOJIa KOJICOAHHI MOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.
4. WccnenoBanue 3aBUCHMOCTH NEPHOJIA KOJI€OaHUI NPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IlpoBepka He3aBUCHUMOCTH Nepuoja KojeOaHuil rpys3a, MOJBEHIEHHOIO K
HUTH, OT MacChI rpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb Iepuojaa  KosieOaHui
IOPYKUHHOI'O MasiTHUKA OT MACChI Ipy3a U KECTKOCTU MPYKUHBIL.
7. W3mepenue yckopeHus: CBOOOJHOIO MaIeHUs..
Pa3nen 10. J1eKTpOMAarHuTHOE MOJI€e ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHUTHOE  MoJjie.  DJEKTpOMarHuTHble  BONHBL.  CBolicTBa
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 MOJIEJIb CBeTa. Hctounnkn CBeETa. [IpsamonuueitHoe
pactipoctpaHeHue cBeta. 3armenus Connna u JIlynsl. Otpaxenue cBera. [1mockoe
3epKaJIo. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH MpenoMieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lIcrmonp30BaHME TOJHOTO BHYTPEHHErO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xom mywedt B JmH3e. Onruueckas cucrema (oToanmapara,
MUKpOCKONa M Teneckona. ['1a3 kak omnTuhuyeckas cucTeMa. bIuM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HptoToHa. ClioxxeHue
CIEKTPAJIbHBIX LIBETOB. Jlucniepcus cBeTa.

Hemoncmpauyuu.

[TpssMosIMHEHOE PACTIPOCTPAHECHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuueckui CBETOBOI.

XoJ ny4dei B coOuparoniei JuH3e.

Xox Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomyyenue n300pakeHUid ¢ TOMOILBIO JIMH3.

[Tpunumn geiicTBus Gporoanmapara, MUKPOCKOIA M TEJIECKOTIA.

10. Monens rnasa.

11. Paznoxenue 6enoro cBeTa B CEKTP.

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. HccnepgoBaHue 3aBUCUMOCTH yTJla MPEJIOMIIEHUSI CBETOBOTO JIy4da OT yTJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. Ilonydyenue n3o0paxxeHU ¢ MOMOIIBI0 COOUpAIOIIEH JTUH3bI.
Omnpenenenre HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHJTbI COOMPAIOIIIEH
JINH3BI.

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. Anbda, 6eTa- U ramma-usinydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxinonnas wmopens aromHoro sxpa. HWsoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepros nomypacmaia 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 sHepretuka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYCHHU HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3JIyYEHHS U TOTJIONIEHUS.

2. CHoexkTpsl pa3IMyHbIX Ta30B.

3. ChekTp BoAopoja.

4. HabGmroneHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTurka HOHU3UPYIOIIUX U3TYUECHUM.

6. Perucrpanus nznydeHus IpUpOJIHBIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOmioneHue CIUTOMIHBIX U JIMHEHYAThIX CIIEKTPOB H3TYUCHHS.

2. HMccnepgoBaHue TpPEKOB: M3MEPEHUE DHEPTHM YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. H3mepenue paanoakTuBHOTO (hoHA.

IHoBTOPUTEIBLHO-0000IIAKO M A MOLYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINK MOTYJIb MIPEAHA3HAUECH JJIsi CUCTEMATU3AINH
U 0o00OuIeHUs  MPEAMETHOTO  COAEpXKaHUS M 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 TaHHOTO MOAYJIS PEANM3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCA JOCTUKEHUE NPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS



SBJICHUN TIPUPOAbl M TEXHHUKHU, OBJIAJCHUE YMEHUSMU OOBICHATH (PU3UUECKHE
ABJICHUS, NIPUMEHsSA II0Jy4YEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4YE€CTBEHHBIC U OKCIIEPUMEHTAJIbHBIE.
[IpyHIMIINATIBHO [EATEIBbHOCTHBIA XapaKTEp JAHHOTO pasziella Pealn3yercs
32 CYET TOro, 4YTO OOy4YaloIIMeCs BBIMOJIHSAIOT 3aJaHusd, B KOTOPBIX UM
IpeuIaraeTcs:
Ha OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaThb M HAYYHO OOBSICHATH
(du3nyecKkue BIEHUs B OKPY>KarOUIel MPUPO/IE€ U MOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/Ibl UCCIIEA0BAaHUS (DU3UUECKUX SIBJIEHUI, B TOM
YUCIE U1l IPOBEPKU TUITOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHSTH HAy4yHbIE OCHOBBI HamOOJee BaKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, MPAKTUYECKOT0 UCITOIb30BaHUs PA3JIMYHBIX HCTOYHUKOB
DHEPIUU HAa OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB
DHEPIHUH.



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) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN
(u3nyYecKoil HayKH;

- IICHHOCTHOE OTHOUIEHUE K JJOCTHXKEHUSIM 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;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-ITUYECKHX MPUHIUIOB B JIEATEIBHOCTH
YYEHOrO;

3) 3¢TEeTUYeCKOro BOCIIUTAHUS:

- BOCIPHUATHE ICTETUUYECKUX KAdeCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

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

- pa3BUTHE Hay4yHOM JIO003HATEIBHOCTU, MHTEpPECa K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opvupoBaHuss  KyJAbTYPbl 3A0POBbSI M  J3MOLMOHAJIBLHOIO
0J1aromnoJryyus:

- OCO3HaHUE IIEHHOCTH ©0e30macHOro o0Opa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBWJl 0E30MacHOr0 IOBEJICHUS 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 NPaKTUYECKHX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOW  OpraHv3alli, ToOpojia, Kpas) TEXHOJOTMYECKOW U



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) amanTanuu K M3MEHAKIIMMCH YCJIOBHSM CONUAJIBHOW M NMPHUPOAHOM
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIMOJHEHUU HWCCICAOBAaHUN U
IPOEKTOB (DU3MYECKON HANPaBICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
IPYTHX;

e - TIOBBIIICGHHE YPOBHSA CBOEM KOMIETEHTHOCTH YEPe3 MPaKTHUYECKYIO
NESATENbHOCTD;

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

e - OCO3HaHUE JAe(DUITUTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1acTH
buzukuy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTHUA B MPHOOPETEHHWH HOBBIX (PUIUUECKUX
3HaHWM;

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.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe OcBOE€HMS NporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
obmiero oopazoBaHus y o0yuatouierocst OyayT copMUpOBaHbI MeTanpeIMeTHbIe
pe3yJbTAaThl, BKIIOYAIOLUIME T0O3HABATEIbHBIE YHUBEPCAIbHBIE YUEOHbIE IEHCTBHS,
KOMMYHUKATUBHbIE  yHUBEpCAJbHbIE  Y4YeOHbIE  JACHCTBUS,  PpEryJSTUBHbBIC
yYHHUBEpCaJbHbIE yUeOHbIE AEHCTBUSL.

Ilo3naBaTejibHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble I[CﬁCTBPlSI

Bba3oBble Jijornueckue 1eicTBHA:
e BBIBIATh W XapaKTEpU30BaTh CYIICCTBECHHBIC TPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAeMbIX (hakTax,
TAHHBIX W HAOIOICHUSAX, OTHOCAIIUXCS K PU3NIECCKUM SIBJICHUSIM;
BBISIBIIATh TIPUYMHHO-CJICACTBEHHBIC CBS3U TMPU U3YYCHUH (DU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JIeJaTh BHIBOJIBI C UCTIOIB30BAHUEM JICTYKTUBHBIX
U WHAYKTHUBHBIX yYMO3aKJIIOUCHUM, BBIABUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpaTh CMOCO0 pelleHus y4eOHOU Qu3ndeckon
3aauu (CpaBHEHHE HECKOJBbKMX BAapHWAaHTOB PEIICHHS, BBHIOOp Hambojee
MOIXO/ISIIETO C YIYETOM CaMOCTOSITEIHLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarejiLCKHe 1eCTBUSA

UCTIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIBCKUN HHCTPYMEHT ITO3HAHUS;
MIPOBOJMTH MO CAMOCTOSITETLHO COCTABICHHOMY IIJIaHy OTIBIT, HECTIOKHBIH
¢u3znyecKkuit SKCHEPUMEHT, HEOOJIbIIOE HCCIeOBaHUE (HHU3HUECKOTO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAHMUS WM SKCIIEPUMEHTA,

CaMOCTOSITENILHO (DOPMYITUPOBATH 000OIIEHUS ¥ BEIBOIBI 110 Pe3yJIbTaTam
POBEIEHHOTO HAOMIOICHHUS, OTIbITA, UCCIICTOBAHNUS;

IPOrHO3MPOBaTh BO3MOXKHOE  JalbHeWIee pa3BuUTHE  (PU3HMUECKHUX
MIPOIECCOB, a TAKXKE BBIBUTATH MPEAMOIOKEHHUSI 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
¢usnveckoi 3a1a4n;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUJOB U (DOPM MPEACTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaNbHYIO (OopMy mMpeacTaBiIeHUS
uHbOpMallMl W WLUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, IuarpaMMaMy, HHOU rpapuKkoi 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 DPEIICHUE 3aJaud U TOACpKaHUE
0J1aroKeaaTeabHOCTH OOIICHUS,;

COTIOCTABJISATh CBOM CYXKISHUS C CYXXISHUSIMH JPYyTHUX YYaCTHHKOB
nauanora, OOHapYyKUBaTh PA3IMUNE U CXOJICTBO TO3UITNN;



BBIPAKATH CBOKO TOYKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJHEHHOTO (PU3UUECKOTO 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;
BBINIOJIHATH CBOIO YAaCTh pa0OTHI, IOCTUTasi KAYECTBEHHOIO pe3yibTaTa 1o
CBOEMY HAIIPABJIECHUIO WU KOOPAMHHPYS CBOM JEWUCTBUS C JPYTUMHU
YJIeHaMU KOMaH/Ibl;

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

PerynsiTuBHbIe yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B KU3HEHHBIX M YYCOHBIX CHUTYaIUAX, TPEOYIOITUX
JUTSl pelieHus (PU3nYecKux 3HaHUM;

OPUEHTHUPOBAThCA B  PAJNIMUHBIX  TMOJAXOJAX TMPUHATUS  PEIICHUM
(MHIMBUAYAJIbHOE, MPUHATHE PEIICHHsS B TPYIIE, MPUHSATUE pPEIICHUN
rpyIIIoN);

CaMOCTOSITENTEHO COCTABIISITh aJITOPUTM peIlieHUs (PU3HUUECKOH 3a7aud WK
IJlaHa MCCIEOBaHUS C YUYETOM HMMEIONIMXCS PECYpCOB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATH MpejiaraéMble BapUaHThl PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTpOJIB, AMOIMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYAIlMU U MPEJIAraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh TPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHUS) PpPe3yJIbTaTOB
JeATEeIbHOCTH, JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIILHOCTh (B TOM YHCIE€ B XOJ BBINOJHECHUS
(GU3UYECKOT0  HCCIIECIOBAaHUS WIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENIBCTB, WM3MCHMBIIUXCS CHUTyallui, YCTAHOBJICHHBIX OIITHOOK,
BO3HUKIIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIHU U YCIOBUSM;

CTaBUTH C€Os1 HA MECTO JPYroro 4yeaoBeKa B X0J1€ CIopa U JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPyTOro;
MIPU3HABATh CBOE MPaBO Ha OMIMOKY IPH pelIeHUH (HU3NUSCKUX 3a71a4 Uiu
B YTBEPKIACHUSX HAa HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYTroro.



INPEAMETHBIE PE3YJIbTATDBI

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

UCIIOJIB30BaTh  TMOHATHS:  (PU3NYECKWE W  XHMHYCCKUE  SIBJICHHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIBI (DU3UUECKUX
BEJTMYMH, aTOM, MOJIEKyJa, arperaTHbIE COCTOSHHUS BellecTBa (TBEpOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOpHUsA, PaBHOACUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznuyath siBiaeHUS (nuddys3us, TEIUIOBOE ABUKEHUE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBI)KCHHUE, HWHEPIHS,
B3aMOJCHCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aKPEIUIEHHOW OCHIO
BpalleHus, Nepenaya AaBieHUS TBEPABIMU TeEJIaMH, KUAKOCTIMU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, MpEeBpaIleHUs
MEXaHUYECKON JHEPruM) IO OMHUCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpY’XalollleM MHpe, B TOM uHclie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMUBOM M HEKUBOU
NpUpPOJE, ACUCTBUE CHJIBI TPEHUS B TIPUPOJAE W TEXHUKE, BIHSHHC
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;
OIMMCHIBATHh M3yUYCHHBIEC CBOMCTBA TE M (PU3UUECKHE SIBJICHUS, HCTIONB3YS
bu3ndeckue BEIWYWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
My Th, CKOPOCTh, CPEIIHSASI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWia TpeHusa, JAaBieHue (TBEPAOro Tena, >KUIKOCTHU, Tra3a),
BBITAIKMBAIONIAS CHUJIa, MEXaHH4YecKasi padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIBI, KOX((HUIIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHYECKass M TOTEHIIMAIbHAS DHEPTHs), TPHU OMHUCAHUW TPABHIHHO
TpakToOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIb3yeMbIX  BEJIUYUH, HUX
0003HAaYeHUA U €IUHMIIBI (U3HUECKUX BEIUYMH, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3NYECKYIO BEJIMUMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEH (DM3UYECCKUX BEIIMUNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBJICHUS W IPOIECCHI,
UCIIOJIb3Ys TPaBUIIA CJIOKEHUS CUJI (BAOJb OJHOM MPsiMOit), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesia, MpaBUJIoO paBHOBECHS pblyara (010ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPrud, MPU HTOM JaBaTh CJIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA H
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
JIOTUYECKUX IIIaroB C OMopod Ha 1—2 M3yueHHBIX CBOMCTBA (HU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumarb pacy€THble 3aJaud B 1—2 JEUCTBUS, MCIOIB3YS 3aKOHBI H
dbopmyiibl, CBsI3bIBarolMe (U3NUYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a
YCIIOBUS 33]]a41 3alUChIBATh KPAaTKOE yCIIOBUE, MOACTABIATh (DU3HMUECKHE
BEITUYUHBI B (DOPMYJIBI U TPOBOJUTH PACUETHI, 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 10 €T0 PE3YJIbTATAM;

OPOBOAMWTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUA WIH
bu3IIecKux CBOMCTB Tel: dbopMyIHpOBATH IPOBEPSIEMbIEC
MPEANOJIOKEHNSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaAHUSA,
3aMKUChIBaTh XOJ OIbITa U (POPMYITHUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHM, MAacChl Tela,
00bEMa, CHUIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAIOTOBBIX U
UpPOBBIX MPUOOPOB, 3aMUCHIBATH MMOKa3aHHUS MPHUOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHUIA;

MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTU OAHONU (PU3NYECKON BETUUMHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILErocsl Tela OT BPEMEHU [BMXKCHHS Teia, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00pabOTKH MTOBEPXHOCTEN TE
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOMIAAU CONPUKOCHOBEHUS TEIl, CUJIIBI
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
IJIaBaHUsl TEJ, YCJIOBUM paBHOBECHUS phluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUKM  Y4EOHOTO MCCIIEIOBAaHUS, COOUpaTh yCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIeAys NPEIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEIHMYMH B BHJIE



NPEJJIOKEHHBIX Ta0IUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMS;

IPOBOJAUTH KOCBEHHBIE H3MEpEeHHs] (PU3MUECKUX BEJIMYUH (IJIOTHOCTh
BEIIECTBA JKUIKOCTH W TBEPIOTO Tela, CHila TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTBYIOIIas Ha
HNOrpyXEHHOE B KHUJIKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro JeHCTBUs
IOPOCTBIX MEXaHU3MOB), CJIeAys NPeJIOKEHHOW WHCTPYKUUU: TIpHU
BBITIOJTHEHUH HW3MEPEHUI COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAYCHUE NCKOMOW BEJTMYHHBI;

coOJII01aTh MTpaBUila TEXHUKHU 0€30MacHOCTH MPU padoTe C 1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IAMHAMOMETpP, COOOMIAIOIIHMECS COCyAbl, Oapomerp,
pBIYar, MOABWKHBIN U HEMOIBIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUNBl JEUCTBUA HU3YYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHUA (B TOM YHUCIE:
HNOJIINIHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOW HACOC, APEOMET)), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (pU3UUECKUX SBJICHUN U HEOOXOUMBIE (DU3UUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAUTh HWHPOPMALMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIOJb30BaHUs (DU3MUECKNX 3HAHWW B TOBCEAHEBHOU
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
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uH(POpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBOM WU MOMKET OBITh
HEJIOCTOBEPHOMU;

UCTIOJIb30BaTh MPU BHIIOJHEHUH YUEOHBIX 33aJaHUIl HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXaHHUs, CIPABOYHbIE MaTepHalIbI,
pecypcsl cetu IHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHUKOB MH(pOpMaLuK (PU3HUECKOTO COJEPKaHUsA, B TOM
yycie MyOJIMYHO JAeNaTh KPAaTKHE COOOIIEHHS O pe3yJsibTaTaX MpPOEKTOB
WIM YYEOHBIX MCCIEAOBAHUWA, NIPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHbI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKAAThH
BBICTYIUJICHHE IIPE3EHTALNEN;

OpU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pachpeneniTh
00513aHHOCTH B TpyNIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHCHUEM IUIaHA JEUCTBUM, aJCKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JESATEIBHOCTh  TIpPYyNNbl,  BBICTPAauWBATh
KOMMYHHUKATUBHOE B3aMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

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

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TETNIOBOE JIBHXKCHUE
aTOMOB U MOJIEKYJI, arpEeTaTHhIE COCTOSIHUS BEIIECTBA, KPUCTAJUTMYECKHUE U
amop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/1yXa, TEMIIepaTypa, BHYTPEHHSAS SHEPrUs, TEIJIOBOW JIBUrATElNb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, JICKTPUUECKOE MOJIe, MPOBOHUKHI

U JUAJIEKTPUKU, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
paszinuath SIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CXaTue, TeIUlonepeaaya,
TEIUIOBOE PaBHOBECUE, CMAYMBAHUE, KaNWUIAPHBIC SIBICHUS, HCIAPEHUE,
KOHJICHCAIWs, TUIaBJICHUEe, KpHUCTa/UIM3anus (OTBEepJeBaHUE), KHUIICHUE,
Temionepeaaya (TETIOMPOBOIHOCTb, KOHBEKIIHUS, H3JIyYEHUE),
ANIEKTpU3alMs TeJl, B3aUMOJICHUCTBUE 3apsJiOB, JAEHUCTBUSL IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICVICTBUE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHTYKIIHS)
10 ONHUCAHUI0O UX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHHUE;

pacmo3HaBaTh MPOSBJICHHE HW3YYEHHBIX (U3MUECKUX SBICHUW B
OKpYXKaloleM MHpEe, B TOM 4YHCIe (U3UYECKUE SIBICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATHXKECHHWE U KANWUISIPHBIC SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupojae, uznydeHue CosHIa, 3amMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl, 00pa3oBaHKE POCHl, TYMaHa, UHEs, CHETa, JIEKTPUIECKHE
SBJICHUSI B aTMoc(depe, dJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiid, APEiQ IMOTIOCOB, POJIb MATHUTHOTO TIOJS JJIS JKU3HU Ha
3emJie, MOJAPHOE CUSHUE, TTPY 3TOM MEPEBOJIUTH MTPAKTUUECKYIO 33/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX
SIBIICHUI;

OTMCHIBATh M3yUYCHHBIEC CBOMCTBA TE M (PU3NUYECKHE SIBICHUS, HCTIONB3YS
dbu3nYecKre BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIMYECTBO
TEIUIOTHI, yJEJbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAsg TEIJIOTa
IJIABJICHUS, yJENIbHAs TeIUIoTa IMapooOpa3oBaHMs, YJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOTO JACHCTBUSA TEIIOBOU



MAIllMHbI, OTHOCUTEJIBbHAS BIAXHOCTb BO31yXa, JJIEKTPUUYECKUMN 3apsn,
CUJia TOKa, BJIEKTPUYECKOE HAIIPSKEHHUE, CONPOTHBIICHUE IPOBOJIHMKA,
yAETbHOE  CONpPOTHBIICHHWE  BemiecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHUM TPABWIBHO  TPAKTOBATH
(bu3MYECKUN CMBICI HCIOJIb3yEMbIX BEIMYMH, O0O3HAUYEHHS] U EOUHULIBI
(Gu3MYECKUX BEJIUYUH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(Gu3MYECKyI0 BEIWYHHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH TIpapuKku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBIEHUS M IPOLECCHI,
WCTIOJIB3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU
CTPOEHHUsI BEIIECTBA, NPHUHIMI CYNEPHNO3ULUU NOJIEH (HA KAaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa JuIsl yyacTKa LIEeTH, 3aKOH
Jxoyna—J/leHna, 3akOH COXpaHEHUSI DSHEPrUM, MpPU HOTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMKMChIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHNUE;

OOBSICHATh (PU3UUECKHE MPOLIECCHl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYecKux
IIaroB C OMopol Ha 1-2 HW3y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUM,
(bu3nYeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—-3 JEUCTBUA, HCIOJIb3YS 3aKOHbI U
dbopmynbl, cBA3bIBarONIME (U3UMUYECKUE BEIMYMHBI: HA OCHOBE aHaIU3a
yCJIOBUSA 3a/a4M 3allUChIBATH KPATKOE YCJIOBHUE, BBIABIIATH HELOCTATOK
JMAHHBIX I pelIeHHs] 3aJadyd, BBHIOUpPATh 3aKOHBI U  (QOPMYIIbI,
HEOOXOMUMBbIE A €€ pelIeHHs, MPOBOAMTH pacuéThl U CpPaBHUBATDH
MOJTy4YeHHOE 3HauUeHue (GU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEHIUTh MpPU MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE WCCIIEOBAHUSA, BBIICIATH
IIPOBEPSAEMOE  IPEAIIOIOKEHUE, OLECHMBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJICHUSI UCCIIEA0BAHNs, 1€TATh BbIBOJBL;

IPOBOAWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUM WU
(u3NYECKUX CBOWCTB Tel (KallWUIAPHBIE SBJICHUS, 3aBUCUMOCTD JJaBJICHMUS
BO3/lyXa OT ero o0bEMa, TeMIIEpaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU H3IYUYECHHH OT LBETa H3JIydaromieil (MOTronaroiei)
ITOBEPXHOCTH, CKOPOCTb HMCIIAPEHHs] BOABI OT TEMIIEPATYpPbl KUIKOCTH H
IUIOIAAM €€ IIOBEPXHOCTH, DJJIEKTPU3aLMs Tel M B3aUMOJEHUCTBUE
IEKTPUYECKUX  3apsI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJI€H ITOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHATHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMATHHTA,



CBOMCTBa dJEKTPOJABUTATEN TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MIPOBEPsIeMbIC MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJ OIbITa U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJHATh  NOPSIMBIE  WU3MEPEHUA  TEMIEpPaTypbl,  OTHOCUTEIBbHOU
BJIAKHOCTHM BO3/lyXa, CHJIBI TOKA, HAMNPSOKECHUS C HCIOJIb30BAHUEM
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
CONPOTHUBIICHUA MPOBOAHMWKA OT €ro JUJIMHBI, IUIOIMIAJAN MOINEPEUYHOTO
CEUYECHHUS U YAEIBbHOIO COIPOTUBIJIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYyLWIEro 4Yepe3 MNPOBOAHUK, OT HANPSOHKCHUS Ha NPOBOJHHUKE,
UCCIICIOBAHUE IOCIEAOBATEIBHOIO M  MMAPAJUIEIBHOTO COECIMHEHUU
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJIHATh U3MEPEHUS, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUIl ¥ TpaduKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHbIE U3MEpEHUs] (PU3NYECKUX BeIUYUH (y/AesbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBICHUWE MPOBOAHMKA, paboTa U
MOIIIHOCTh AJICKTPUYECKOTO TOKA): TJIAHUPOBATh M3MEPEHUs, COOMpaTh
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIEAYys MPEIJI0KEHHOWM WHCTPYKUWH, U
BBIYUCIISATH 3HAYEHNUE BEJIMYMHBI;

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

XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBHUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIBTMETP, CUETUHMK DSIIEKTPUUYECKOW IHEPTHH, 3JIEKTPOOCBETHTEIBHBIC
PUOOPHI, HATPEBATEIBHBIC AIEKTPONPUOOPHI (MIPUMEPHI ), FTEKTPUICCKUE
MPEJOXPAHUTEIIH, DTIEKTPOMATHUT, SJIEKTPOJIBUTATENIh MOCTOSIHHOTO TOKA),
WCIIOJIB3ysl 3HAHUSA O CBOWMCTBaX (DU3UYECKUX SIBJICHUN W HEOOXOIUMBIC
busnUeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIBHbIC
npuOboOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl DJICKTPUUYECKUX
LIETIEH C MOCIIEI0BATEIbHBIM U ITAPAJIICIIbHBIM COCIUHEHUEM JJIEMEHTOB,
pasnuyasi yCIIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX LIETICH;



e TMPUBOAUTH NpUMEpPbl  (HAXOAWTh HHPOPMALUIO O  TPUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOU
AKU3HU A7 oOecriedeHust 0€30MacHOCTH IpHU 0OpalieHny ¢ mpudopaMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS W COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIECH Cpejie;

e OCYIIECTBIATh TOUCK HWHPOpMaAIUU (PUINYECKOTO COAEPKAHUS B
WNuTepHeTre, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIONTHUTEIIFHBIX ~ MCTOYHUKOB  BBIJACIATH WHGOPMAIIMIO, KOTOpPAs
SIBIISIETCS] IPOTUBOPEUMBON MITH MOXKET OBITh HEJJOCTOBEPHOM;

e HCIOJB30BaTh MIPH BHITIOJHEHUH YUEOHBIX 3a/IaHNi HAYUHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MUECKOro coaepXaHHs, CIpaBOYHbIE MaTepHalbl,
pecypchl cetu IHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHOOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M KpaTKHE YCTHBIE COOOIICHWUS,
0000mass wuHMOPMAIUI0O U3 HECKOJBKAX HCTOYHHKOB (PU3UUECKOTO
COJEpKaHusi, B TOM 4UHCJIE MyOJUYHO TMPEJCTABIATH PE3YyJIbTaThl
IPOEKTHON WJIM HCCIIeI0BATENbCKOW AESITENbHOCTH, MPU 3TOM TPaMOTHO
UCTIONb30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIIJICHUE MPE3CHTAIIUEH;

e TIPU BBINIOJHEHUU YYEOHBIX TPOEKTOB U HCCIEIOBAHUN (PUINUECKUX
IPOLIECCOB paclpeesiaTh OOS3aHHOCTH B TpYyNNEe B COOTBETCTBUHU C
MIOCTaBIICHHBIMHU 3a/1a4aMH, CJICAUTH 32 BHITIOJHEHUEM IUIaHA ICUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHUBaTh COOCTBEHHBIM BKJIaa B
JeSTEIILHOCTH TPYIIIBI, BEICTPanBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBUE,
IPOSIBIISISE TOTOBHOCTH Pa3peliaTh KOH(IUKTHI.

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

JIOJHKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Yy OOYJAFOIIUXCST YMEHUM:

e WCIONB30BaTh TOHITHS: CHCTEMa OTcuéra, MaTepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMXKECHUS, AePopMarius
(ympyrasi, mjaacThuyeckasi), TPEHHE, IEHTPOCTPEMHUTEILHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KH, LIEHTP TSKECTH, aOCOMIOTHO TBEPIOE TEIO,
LEHTP TSKECTHU TBEPAOIO TEJIa, PABHOBECHUE, MEXaHUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPAa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CTHEKTPHl MCIyCKaHWsl M MOTJIONMIEHUs, anb(da, OeTa- U raMMma-u3mydeHus,
U30TOIIBI, si/IEpHAsi YHEPTeTUKA,

e pasnuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE
naJieHue TeJ, pAaBHOMEPHOE JBUKEHHE M0 OKPY>KHOCTH, B3aUMOICHCTBHE



T€J, PEaKTUBHOE JBWIKEHHWE, KoyiebaTenbHOE NBIKCHHE (3aTyxarolue |
BBIHY’KJICHHBIE KOJIEOAHWs), PE30HAHC, BOJHOBOE JBUMIKEHHE, OTPAKECHUE
3ByKa, MPSMOJUHEWNHOE PaCIpOCTPAaHEHHUE, OTPAKEHUE U MPEIOMIICHUE
CBETA, MIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIoKeHUE OEJI0ro CBETa B
CIEKTp U CJOXXEHHUE CIEKTPaJIbHBIX I[BETOB, JHCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHHE JMHEWYATOrO CIIEKTpa
M3JIYyUYEHUSI ) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SIBIICHUH B
OKpYy’)XaroleM MHpe (B TOM YHcClie (PU3NUECKUE SBICHUS B TPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE I1aHeT COTHEYHOM CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHSITHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, ILIBeTa Tedl,
ONTUYECKHUE SIBICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3JYYCHHM, €CTECTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, DPAJUOAKTHUBHOE H3IyYCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX H3JIYYEHUN Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECCTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX
SIBIICHU;

OTMKCHIBATh U3yUYCHHBIEC CBONCTBA TE M (PU3UUYECKUE SIBJICHUS, HCTIONB3YS
¢bu3nyeckue BeNUYMHBI (CpelHSAsI U MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YHPYroCTHU, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJTHOTO TIQJEHWs, BEC Tela, HUMITYyJbC Tella, WMIYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIHOCTh, NOTCHIMAIBbHAS DSHEPTHs Teda,
MOJHSITOrO0 HaJl TMOBEPXHOCTBHIO 3€MJIM, MOTECHIMAIbHAS SHEPIHsl CKAaTOU
NPY>KWHBI, KUHETHYECKass DSHEprus, IOJIHAs MeXaHW4ecKas dSHeprus,
MIEPUO]T U 9acTOTa KOJICOaHM, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBE€Ta, MOKA3aTeNib MPEJIOMJICHUS] CPEJIbl), TP ONMKHCAaHUU
MPaBUJIBHO TPAKTOBAaTh (DU3MYECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaYEHUs W EIUHMIIBI (PU3MUECKUX BEIUYMH, HAXOJUTHb (HOPMYJIBI,
CBSI3BIBAIOILME JIAHHYIO (PU3NYECKYIO BEIMUMHY C JAPYTUMU BEIUYUMHAMU,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEN (M3UIECCKUX BEIIMUNH;
XapakTepu3oBaTh CBOWCTBA TeJy, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3ULHUHM CWJI, NPUHIUII OTHOCUTEIbHOCTH ['anmunes,
3akoHbl HBIOTOHA, 3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOHBI OTPa)XEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MACCOBOTO YUCET



IpU SICPHBIX PEaKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMChIBATh €0 MAaTEMATHUYECKOE BHIPAKECHUE;

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 YCJIOBUA 3a/layd 3alMChIBaTh KpaTKOe
YCJIOBHE, BBISBIATH HEJOCTAIONINE WM W30BITOYHBIC JTaHHBIE, BHIOWPATh
3aKOHBI U (HOPMYJIIBI, HEOOXOUMBIE JIJIsl PEIICHHUS, IPOBOJAUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHHUs] (U3HUECKOU
BEJIUYUHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pPEHIMTh MpPU OMOIIH
($U3NYECKUX METO/OB, HCIONb3Yysl OMHCAHHE HCCIEIOBaHUS, BBLICIATH
IIPOBEPSEMOE NPEANOJIOKEHHE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsAJKa
NPOBEJCHUS  UCCIENOBAHMS, JIeJlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOJEHUHN U OTIBITOB;

OPOBOAMWTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
¢du3znyecKux CBOMCTB Ten (M3y4yeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPrUU, 3aBUCUMOCTb Mepuofa KOJeOaHUW MPY>KUHHOTO
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 M CBOMCTB M300pa)K€HUS TpeaMeTa B coOuparomien
JMH3€E, HAOJIOJACHUE CIUIONIHBIX M JIMHEHYATBhIX CHEKTPOB M3ITYUYEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 HW30bITOUHOrOo Habopa
o0Opy/lOBaHus, OMNHUCHIBATH XOJ ONbITA W €ro  pe3yJbTaThl,
(bOopMyIUPOBATh BHIBOIBI;

IPOBOANUTH MPHU HEOOXOJUMOCTHU CEPUI0 MPSIMBIX M3MEPEHUMN, OMpenesss
CpelHee 3HAaYeHHEe W3MEpPSIeMOM BeIMYMHBI ((POKYCHOE paccTOsHUE
coOuparoiei JMH3bl), OOOCHOBBIBATH BBIOOp CMOCO0Oa HM3MEpEeHUs
(M3MEPUTENHLHOTO MTPUOOPA);

NPOBOANTH HCCIEAOBAHHE 3aBUCUMOCTEH (M3MUECKHX BEIUYUH C
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBW)KEHUU 0O€3 HadyalbHOM CKOPOCTH, MEpHoja
KOJICOaHUI MAaTeMaTH4eCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIila OTPaXEHUs CBETa OT yIJjla MaJCHUs W yrjia NpeIOMJIEHUs OT yria



NaJieHus): IUIAaHUPOBATh HCCIIEJOBAaHUE, CaMOCTOSTENIBLHO CcOOMpaTh
YCTaHOBKY, (DMKCHPOBaTh pe3yJbTAaThl TOJXYYCHHOW 3aBUCHMOCTH
bu3nYecKuX BEIUYUH B BUJE TaOMUIl U rpaduKOB, JEiaTh BBIBOJBI IO
pe3yibTaTaM UCCIe0BaHMS;

NPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3MYCCKUX BEIMYMH (CpPEIHSS
CKOPOCTh M YCKOpEHHE Tela IpH pPaBHOYCKOPEHHOM JIBUKCHHHU,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKCHHsI, MEXaHHuYeckas paboTa M MOIIHOCTh, YacTOoTa H
nepuoJl KojeOaHUl MaTeMaTHYecKOro M MPYKMHHOTO MAasTHUKOB,
ONTHUYECKasl Cuja coOuparolmeid JIMH3bI, PAJAUOAKTUBHBIM  (OH):
IUTAHUPOBATh M3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATh M3MEPEHHS, CIEAYs MPEATIOKEHHON WHCTPYKIMH, BBIYUCISATH
3HAa4YeHHE BEJIMYMHBI U aHAIM3UPOBATH TOJTYYCHHBIE PE3YIIbTATHI C YUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHU

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

pa3nnyaTh OCHOBHBIC TPU3HAKH M3YyYEHHBIX (UINIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUEYHBI HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aTroMa, HyKJIOHHAas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS HM3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCaHHUA (B TOM YHUCIE:
CIIUJIOMETp, OATYUKU TOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, DPaKeTa,
IXOJIOT, OYKH, TIepUCKOMN, (QoToanmapar, ONTUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BATh CXEMBI U CXEMATUYHbIE PUCYHKH N3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB
NPy PEIICHUN Yy4eOHO-TIPAKTHYECKUX 3a1ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUI B INTOCKOM 3€epKaJie U COOMparoIeH JINH3E,
OPUBOAUTH  MpHUMEPHl  (HAXOAUTh HWHPOPMALMIO O  I[PHUMEpax)
NPaKTUYECKOT0 HCIOIb30BaHUS (U3NYECKHX 3HAHUA B IOBCEIHEBHOMN
KU3HU A1 oOecriedeHnsi 0€30MacHOCTH U 0OpaIieHny ¢ IpudopaMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS W COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MIOBEJICHUS B OKPYXKAIOIIeH Cpee;

OCYWIECTBIIATh TMOUCK HMHPOpPMALUU  (PU3UUECKOTO COACPKAHUS B
HutepHere, caMoCTOSATENEHO (hOPMYIUPYS TOMCKOBBIN 3aIIPOC, HAXOAUTh



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

UCIIOJIb30BaTh IIPU BHITIOJHEHUH YUEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO
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
NEATEIBHOCTH, IIPU  3TOM TPAMOTHO  MCIOJIb30BATh  M3YYCHHBIN
NOHSATUMHBIN amnmapaT HM3y4yaeMoro pasjena (U3MKM U COIMpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTauuell Cc y4yé€ToM OCOOEHHOCTEeH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KonuvecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
Konrpoabnubsie  IIpakTHue
n/n NMPOorpaMMbl Bcero
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]] TO3HAHUS 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
' BEIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Hroro no pasneny 5
Pa3nen 3. /IBu:keHUe U B3aMMOJAeHCTBHE TeJ
3.1 MexaHuueckoe IBUKEHHE 3
3.2 HNuepuus, macca, IIIOTHOCTD 4 1




3.3 Cuia. Bune! cun 14 2
Uroro no pazgeny 21
Pasnen 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 JaBnenue. llepenada naBineHus: TBEPALIMU 3
' TEeJaMU, JXKUJIKOCTSIMM U ra3aMu
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
53 Mexanudeckasl SHEPTUs 4 1
Hroro no pasneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne n/m Kounrpoabubie  IIpakruu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
Pa3gen 1. TenioBbIe ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIlECTBA 7
1.2 TeroBbie POIECCHI 21 1 5
Hroro no pazaeny 28
Pazjen 2. DjekTpuyecKue ¥ MATHUTHbIE SIBJIEHUSA
)1 DJIEKTpUYECKHE 3apsiibl. 3apsyKEHHbIE Tella 7 1
' U UX B3aUMOJECICTBUE
2.2 IToCTOSHHBIN IIEKTPUUYECKUN TOK 20 2 7
2.3 MarnuTtHbI€ SIBJICHUS 6 1 1.5
24 DNeKTpOMarHuTHasi UHAYKIUS 4
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 [IPOIT'PAMME 68 4 14.5




9 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

KonTpoabubie  IlpakTuyu
IpOorpamMmmal Bceero
padoTsbI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBIKEHNE U CIIOCOOEI €r0 10 ]
' OTIMCAHUS
1.2 BsaumonetictBue ten 20 1 3
1.3 3aKOHBI COXPAHECHUS 10 3
Wroro no pazneny 40
Pasznea 2. Mexannueckne KoJie0aHHS M BOJIHBI
2.1 Mexannueckue Kojieoanus 7 3
2.2 MexaHndyeckue BOJIHBI. 3BYK 8 1 3
Nroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DNEKTPOMarHuTHOE I0JIE U 6 )
' AJIIEKTPOMATHUTHBIE BOJIHBI
Uroro no pazaeny 6
Pa3znea 4. CBeToBbIe ABJICHUA
4.1 3aKOHBI PacCIpOCTPAHEHHUS 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

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

dusnyecKkre BeTUUUHbBI U UX
U3MEpEHHE

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

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HAyKHU U3y4aroT IPUPOLY.
EcTecTBeHHOHAY4YHBIN METO/T
no3Hanus. Onucanue GU3NYeCKux
SIBJICHUH C IIOMOILBIO MOJIETIEHN

VYpoxk-uccienosanue "l[Iposepka
THITIOTE3bI: TATbHOCTH MOJIETA apuKa,
MyIIEHHOTO0 TOPU30HTAIBHO, TEM
OobInie, yeM OoJIbIle BhICOTa MmycKa'




Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE
BEIIIECTBA

JIBM>KeHUE 4acTHULl BELIECTBA

VYpok-uccrnenoBanue «ONbITH O
HaOJII0JIEHUIO TEIIOBOTO PaCIIUPEHUS
ra3oB»

10

11

12

13

14

ArperaTHble COCTOSIHUS BEIIECTBA

B3anmocBsA3b MeX1y CBOMCTBAMU
BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco00EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

Mexanndueckoe IBHKEHHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
NBIDKECHHE

CkopocTb. EnuHuie! ckopoctu

Pacuer IMyTH U BpEMCHU IBUKCHUA

15

Wuepuys. 3aK0H HHEPLIUH.
B3aumopeiicTBue Ten Kak mpUynuHa
M3MEHEHUsI CKOPOCTH JIBUKEHUS TEJ

16

IInotHOCTE BeliecTBa. PacueT Maccrl
nu 061>eMa TCJ1a 110 €ro IJIOTHOCTHU




Jlaboparopnas pabota «Onpenenenue

17 MJIOTHOCTH TBEPAOTO TEJIa

13 Pemenwne 3agau mo Teme "IlnoTHOCTH
BenecTna"”
Cuiia KaK XapaKTepucTUKa

19 B3aumoaencTaus tei1. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabdota «3yuenue

20 3aBUCUMOCTH PACTSIKCHUS
(medopmarium) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI

21 SIBnenue Tarorenus. Cuiia TSKECTH
CBsI3b MEXKy CUJION TSXKECTU U

22 Maccoii Tena. Bec Tena. Pemenne
3aja4 1o Teme "Cuna tsokectH"

3 Cuna TSKEeCTH Ha IpYTUX IUIaHeTax.
duznyeckre XapaKTePUCTUKH TIJIaHET

24 Nsmepenue cu. JJlunamomerp

25 Bec Tema. HeBecoMocTh
CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX

26 10 OJTHOW MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

7 Pemrenue 3amad mo reme
"PaBHonelicTByromas cui'

)3 TpeHne CKOJIbKEHUS U TPEHUE TIOKOSI.

Tpenue B npUpoOJE U TEXHUKE




29

JlaboparopHnas pabota «3ydenune
3aBHCUMOCTH CHJIBI TPCHHUS
CKOJIL)KCHUS OT CHJIBI IABJICHUS U
XapakTepa COMPUKACAFOIINXCS
MOBEPXHOCTEI

30

Pemenue 3amau Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIBI

31

Pemenune 3aga4d mo temam: «Bec
tenay, «[padpuaeckoe n3odOpaxeHue
cuy, «Cunbly, «PaBHOACHCTBYOITAS
CHLII»

32

KonTponbHas paboTa 1o TemMam:
«MexaHnueckoe IBIDKeHneY, «Macca,
IUIOTHOCTEY, «Bec Temay,
«I'padpuueckoe H300paKeHUE CHITY,
«Cune»

33

34

Hasnenue. CriocoObl yMEHBIIEHUS U
YBEJIMUYEHUS 1aBJICHUS

Z[aBJ'IeHI/IC raza. 3aBHCHUMOCTh

JIaBJIEHM Ta3a OT 00bEMa,
TEeMIIEPATypPhl

35

[Tepenaua naBieHus: TBEPABIMU
TEeJaMU, )KUJIKOCTIMM U ra3aMu. 3aKOH
ITackamns

36

I[aBJ'IeHI/Ie B XXUJKOCTH M T'a3c,
BBI3BAHHOC I{@ﬁCTBHeM CHIJIBI TSIDKECTHU

37

Pemenue 3agau o teme «JlaBienue B
KUJKOCTH M Ta3e. 3akoH [Tackans»




38 Coobmarommecs cocyapl

39 IM'mapaBaunyeckuii mpecc

40 Maunowmetpsl. [ToprineBoi
AKHUJIKOCTHBIN HacoC
Atmocdepa 3emmn. [Tpuannbn
CyILLIECTBOBAHMS BO3yILIHON

41 00010ukH 3eMiIH. 3aBHCHMOCTD
aTMoc(epHOro JaBICHUS OT BHICOTHI
HaJ YpPOBHEM MOps

42 Bec Boznyxa. ATMocdepHoe 1aBieHue

43 W3mepenne atMocepHOTo 1aBIeHUS.
Omnsit Toppuuennu
3aBUCUMOCTh aTMOC(HEPHOT0

44 JABJICHUS OT BBICOTHI HAJl YyPOBHEM
MOpst

45 Bbapomerp-anepoun. AtmochepHoe
JABJICHUE Ha Pa3JIMYHBIX BHICOTaX

46 Pemenue 3amau no reme
"ATtmocdepHoe aaBneHue"
JleiicTBuE )KUIKOCTH U T'a3a Ha

47 IIOIPY>KEHHOE B HUX TEJO.
ApxumenoBa cuia
JlabopaTtopHnas pabota «Onpenenenue

48 BBITAJIKMBAIOIICH CHJIBI,

JEWCTBYIOLIEH HA TEJIO, MOTPYKEHHOE




B KUAJIKOCTEY

JlaGopaTopHnas pabora 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca

49
TeJa B BOJIE OT 00bEMA MOTPYIKEHHOU
B JKUJIKOCTb YacTH TeJlay»

50 [InaBanue Ten
JlaGopaTopHnas pabora

51 "KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJIKH U
ornpeeneHue e€ rpy30noabEMHOCTH"
Pewenne 3anau no remam: «IlnaBanue

57 cya0B. Bo3nyxonnaBaHuey,
«JlaBieHue TBEpAbIX TEJ, JKUIKOCTEN
Y Ta30B»

53 Mexanunueckas padoTa

54 MomnaocTb. ENMHHUIIEI MOTITHOCTH
Ypok-uccrnenoBanue "Pacdér

55 MOIIIHOCTH, Pa3BUBAEMOM IpU
MOBEME IO JIECTHHULIE"

56 [IpocTeie MexaHu3MBbl. Ppruar.
PaBHOBecue cuit Ha ppryare
KonuTponbHas pabota mo Teme

57 «/JlaBineHue TBEPABIX TEN, )KUIKOCTEN

u razoB» / Bcepoccuiickas
IpoBepoyHas pabora




58

PesepBubiit ypok. Pabora ¢ Tekctamu
1o TeMe «/laBienue TBEPABIX TEI,
KUIKOCTEH U ra3oB» / Beepoccuiickas
poBepoyHas paboTa

59

Prrdaru B TexHuKe, OBITY ¥ IPUPOJIC.
Jlaboparopnas pabota
«HccnenoBanue yCIoOBHiA paBHOBECHS
pbIyara

0.5

60

61

62

Pentenue 3amad mo teMe «Y CJI0OBHUSA
paBHOBeCI/ISI quara»

KoaddurmenT nonesnoro nercTBus
Mexanusma. JlaboparopHas pabora
«M3mepenne KIIJI HakIOHHON
TTIOCKOCTI

Pemenne 3agau mo teme "Padora,
MomHocTb, KIT/T"

0.5

63

Mexanudeckas SHEpTHsL.
Kunernyeckas v notTeHuuagbHas
JHEPrus

64

65

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUHU

YPOK-3KCIEPUMEHT 10 TEME
"ODKCIIEpUMEHTAJIBHOE OIIPEIEIICHNE
M3MEHEHUs1 KHHETUYECKOU U
MOTEHUUATbHON SHEPTUU MTPU
CKaThIBaHMHU TeJIa [0 HAaKJIIOHHON
IJIOCKOCTH"

66

Konrponbnas pabora no reme




«PaboTa 1 MOIITHOCTh. DHEPTHUSD)

PesepBHbIii ypok. Pabora ¢ Tekctamu

67 1
1o TeMe "MexaHndeckoe ABKeHUE"
PesepHbIii ypok. Pabota ¢ Tekctamu
68 o Teme "Pabora. MomHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 63 12

[TPOTPAMME




8 KVIACC

KoanuyecTBo yacosB

Ne
Tema ypoxka KonTpoasnbsie IIpakTnueckue
n/n Bcero
padoThI padoTsbI
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-

1 KMHETUYECKOW TEOPUH U UX OIBITHBIE 1
MIOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mogaenu TBEPAOTO, KUIKOTO U |
ra3000pa3HOro COCTOSIHUI BEIIECTBA
OOBsicCHEHUE CBOMCTB TBEPAOTO,

4 KHJIKOTO U Ta3000pa3HOTO COCTOSIHUN |
BEILIECTBA HA OCHOBE TOJIOKECHUI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun

5 Kpucrannnueckue u amopgHsie Tena 1

6 CMaunBaHue U KaWUISIPHOCTbD. |
[ToBepxHOCTHOE HATSIKEHUE

7 TeruioBoe pacimiupeHue u ckaTue 1
Temnepatypa. CBs3b TEMIIEPATYPHI CO

8 CKOPOCTBIO TEIJIOBOT'O JBUKCHHUS 1
Y4acTHIL

9 Buytpennss sueprus. Crioco0sl 1

M3MECHEHUS BHYTPEHHEN DHEPrUun




10

11

Buapl Teronepenaun

Ypok-koubepenius "lIpakTuyeckoe
MCIOJIb30BaHUE TEIIOBBIX CBOWCTB
BEIIECTB U MAaTEPHUAJIOB B LIEJSAX
sHeprocoepexeHns"

KonnaecTBo TemIoTEL Y AeabHas

12 TEII0EMKOCTh

13 YpaBHEHHE TEIUIOBOTO OanaHca.
TermooOMeH 1 TEemI0BOE paBHOBECHE
JlabopaTtopHnas pabota

14 "UcciaenoBaHue SIBJICHUS
TEI1000MeHa pY CMEIINBAHUN
XOJIOTHOW U TOpsTYeit BOIbI"
Pacuer konnuecTBa TEMIOTHI,

15 HE0OXO0IUMOTO ISl HarpeBaHUs TeNa
Y BBIIESIEMOTO UM TPU OXJTKICHUH

16 JlabopaTtopHnas pabota "Onpenenenue
yeIbHOU TEMIOEMKOCTH BelecTBa"

17 DHeprus TOIUIMBA. Y JebHas TeIUIoTa
CTOpaHHUS
[1naBneHue u oTBEpIEBaHUE

18 KPUCTAJUIMYECKUX TeN. Y IeNIbHas
TEIUIOTA TUIABJICHHS

19 JlaGopatopHas pabota "Onpenenenue
yIeIbHOU TETUIOTHI TUIaBIICHUS JIbaa"

20 [TapooOpa3oBaHue U KOHACHCALUS.

Ucnapenue




21

Kunenue. Y aenpHas Temiora
nmapooOpa3oBaHus U KOHCHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS
0T aTMOC(EpPHOTO JTABICHUS

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue

OTHOCHUTEIHHON BIaKHOCTH BOSIIYXEI'

23

24

Pemenue 3apau Ha onpeneneHue
BJI&KHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TEMIOBBIX

nsurareneii . [laposas TypOuna.
JIBurarenb BHYTPEHHETO CTOPaHHUS

25

KIIJI TenmoBoro aBurares.
TermIoBbIe ABUTraTENN U 3alUTa
OK p yKaro el cpen bl

26

3aKOH COXpaHEHUs U IPEBPAICHUS
OHCPIHHU B TCIUIOBBIX MpoHeccax

27

28

[ToaroroBka K KOHTPOJIBHOM paboTe
1o Teme "TersioBbie SABJICHHUS.
H3MeHeHue arperaTHeIX COCTOSIHHUI
BenrecTna"

Konrponbnas padora no reme
"TermnoBele gBiaeHusa. I3MeHeHnE
arperaTHBIX COCTOSIHUI BeliecTBa"

29

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

30

VYpoxk-uccienopanue "IneKTpu3anus
TeJl UHAYKIUMEN U NPU




COMPUKOCHOBEHUU"

B3anmoneiicTBre 3apsyKEHHBIX TEN.

31 3akon Kymnona
DJIEKTPUYECKOE TOJIE.

1 HarmnpsixkeHHOCTB 3JIEKTPUYECKOTO
nosst. [IpuHIUI cynepno3uiuu
ANEKTPUYECKUX MOJICH
Hocutenu snekTpuyeckux 3apsaoB.

33 DneMmeHTapHbIi 3apsaa. CTpoeHue
aroma

34 [IpoBOIHUKY U IUATIEKTPUKH. 3aKOH
COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa

15 Pemenue 3amay Ha npuMeHEHHE
CBOMCTB AJICKTPUUECKHUX 3apsII0B
DNEeKTPUYECKUN TOK, YCIIOBUS €T0

36 cyuiecTBoBaHus. MicTouHuKM
AIEKTPUIECKOTO TOKA

37 JlelicTBUS DIEKTPUUECKOTO TOKA
VYpok-uccienoBanue "JlelicrBue

38 JIEKTPUYECKOTO I10JI HA IIPOBOIHUKH
U JUDJIEKTPUKH"

19 DJIEKTPUYECKHUI TOK B METaJlIax,

KHUIKOCTAX U ra3ax




40

BJICKTpI/I‘ICCKaSI LeNb U €€ COCTaBHEIC
qaCTu

41

Cuna toxka. JlabopaTopHas padora
"N3mepeHue u perynpoBaHUEe CUIIbI
ToKa"

0.5

42

43

DNEKTPUUYECKOE HAIPSHKEHHUE.
Boawsr™merp. JIaboparopnast pabota
"N3mepenue u peryinpoBaHue
HanpspkeHus"

COHpOTI/IBJ'ICHI/Ie IIpOBOAHHKA.
YaenabHOE COIIPOTUBJICHUEC BCIICCTBA

0.5

44

JlaGopatopHas paboTa "3aBUCUMOCTb
AJIEKTPUYECKOTO COMTPOTUBIICHHS
MIPOBOJHHKA OT €0 JJIMHBI, TUIOIIAAN
IIONIEPEYHOr0 CEUYEHUs U Marepuaia'

45

3aBUCHMOCTD CHJIBI TOKA OT
HaIpsZKCHUS. 3akon Oma g ydacCTKa
Ja(S004

46

JlabopartopHnast pabota




"WccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKa, UIYIIEro Yepe3 Pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U
HanpspKeHUs: Ha pe3uctope”

47

IlocnenoBaTenbpHOE U napaijieJIbHOC
COCAUHCHHA ITPOBOJHUKOB

48

49

50

51

JlabopaTtopHnas pabora "IIpoBepka
MIpaBHJIA CJIOKCHUS HANIPSDKEHUH TIpH
MOCJIEI0BATEIILHOM COCTMHEHUH JIBYX
pe3uctopoB”

Jlabopartophnas padora "IIpoBepka
NpaBuJjIa JUIsl CHIIBI TOKA TIPU
napajuieIbHOM COSIMHEHUH
pe3uctopoB”

Pemenue 3amau Ha MMPUMCHCHUC
3akoHa Oma AJId pas3JIn4HOIro
COCAUHCHUSA ITPOBOJHUKOB

PaGoTta u MOITHOCTH ANIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

52

JlabopartopHas pabora "Onpenenenue
pa6OTBI 1 MOIIHOCTH 3JICKTPHYECKOT'O
TOKa"

53

DJeKTpUYECcKUe e U NOTpeOuTeNH
AIEKTPUYECKON SHEPTUH B OBITY.
KopoTtkoe 3aMbikanue

54

ITocTossHHBIE MATHUTEI, UX
B3aNMOJIENCTBUE

55

VYpoxk-uccienoanue "M3yuenue




HOJIEH TTOCTOSHHBIX MAarHUTOB"

56

57

58

59

60

MaruutHoe nojie. MarHuTHoe 1moJie
3eMJId U €ro 3HaUYeHuE I JKU3HA Ha
3emiie

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUECKHUE 3aPSJIbl.
3apspKeHHbIE Tena U UX
B3aumoiecTBus. [locTOsTHHBII
AIEKTPUIECKUH TOK"

KonTponbhas pabota no teme
"DneKkTpuuecKue 3apsabl.
3apshKeHHBIE Tela U UX
B3aumoiecTBus. [locTosTHHBII
anekTpuyeckuii Tok" / Beepoccuiickast
IIpoBepoyHas paborta

PesepBHblii ypok. Pabora ¢ Tekctamu
o teme "[locTostHHBIMI
anexkTpudeckuil Tok" / Beepoccuiickas
IIpoBepoyHas paborta

OnbIT Dpcrena. MarauTHoe moJie
AIEKTPUUECKOT0 Toka MaruutHoe
T0JI€ KaTYIIKH C TOKOM

61

[TpuMeHeHne >JeKTPOMAarHUTOB B
TexHuke. JlJaboparopHas padora
"U3yueHue neicTBUSI MArHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5




62

DNeKTpOoABUTaTENb IIOCTOSHHOTO
Toka. Mcronb3oBanue
AJIEKTPOJABUIATENIC B TEXHUYECKHUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaboparopHnas pabota
"KoHcTpynpoBaHue U U3ydeHUe
paboTHI AJIeKTpoABUTATENS "

63

Omneitel @apanest. 3akoH
3HGKTp0MaFHI/ITHOI>'I HUHIAYKIUU.
IIpaBuio Jlenna

64

Onexrporeneparop. CrnocoObl
MOJTYYEHUS AIEKTPUUECKON SHEPTUH.
DNeKTPOCTaHIUHU Ha
BO306HOBJ’I$[CMI>IX NCTOYHHKAX
JHEPTUHU

65

66

[ToaroroBka Kk KOHTPOJIBHOK paboTe
1o TeMe "DIIeKTpUUECKHEe U
MAarHUTHBIC SIBJIeHUS"

KonrponbHas padora no reme
"DNeKTpUUECKUE U MarHUTHbIE
SIBIICHUS"

67

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teme "TeroBsie sABIeHUS"

68

PesepHbIii ypok. Pabora ¢ Tekctamu
no teMme "MaraurtHele BiaeHus"




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

14.5




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

[MpakTnueckune
padoThI

=

Mexannueckoe IBIKECHHUE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEIBHOCTD
MECXaHUYCCKOT'O ABUKXCHU S

PaBHOMEpHOE IPAIMOJIMHEWHOE
JBUYKEHUE

HepaBHOMepHOE NpSIMOTMHENHOE

nBrokeHre. CpemHss © MTHOBCHHAS
CKOPOCTb

[IpsamonnHeiHOE PaBHOYCKOPEHHOE
JBH)KEHUE. Y CKOPEHHE

CkopocTh IPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JABFKEHHS.
I'padux ckopoctu

JlaGopatopHas pabota "Onpenenenue
YCKOPEHUS TeJa MpH




PaBHOYCKOPEHHOM JIBUKEHUH T10
HAaKJIOHHOH miockocTH"

CBoOonnHoe nagenue teia. OnbIThl

8 lanunes
PaBHOMEpHOE NBMKEHUE TTO

9 oKpykHOCTH. [lepnon u yacrora
oOpamienus. JInaeliHas u yrioBas
CKOpOCTH

10 LlenTpoCcTpeMUTENBHOE YCKOPEHUE

1 IIepBb1it 3akoH HproToHa. Bexrop
CHJIBI

12 Bropoii 3akon HerotoHa.
PaBHoOpelicTBYOIIAA crita

13 Tpernii 3axoH HeroTOHA.
Cynepno3unus cui

14 Pemienue 3anay Ha npuMeHeHUe
3ak0oHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka




Pemrenne 3amau mo teme «Cuiia

16 YOPYTOCTI

17 Jlaboparopnas pabota «Onpenenenue
KECTKOCTHU TPy >KHHBD»)

18 Cuna tpeHus

19 Pemenue 3amayg o teme «Cuia
TPEHHSD)

20 JlabopaTopHas pabora "OnpenencHue
Kod(uImenTa TpeHHs CKOJIbKECHUS "
Pemrenue 3anay no reme "3aKoHbI

21 Herorona. Cuna ynpyroctu. Cuna
TpeHus"
Cuna TS)KeCTH M 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
MaJCHUS

23 Ypok-koudepennus "J[BmkeHne Te




24

BOKPYT TPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). I'amakTuxu"

Pemrenne 3amau o reme "Cuina
TSDKECTH Y 3aKOH BCEMHUPHOTO
TAroTeHUus"

25

IlepBas kocMHuuecKas CKOPOCTb.
HesecomocTs u neperpysku

26

PaBHOBECHE MaTEpHATTBHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBHIO BpAILCHHUS.
MowmeHnT cuisbl. LieHTp Tskectn

27

PaBHOBecuEe MaTepUabHOM TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIVIEHHON OCBIO BpAlCHMUS.




MowmeHnT cuisbl. LienTp Tsxectn

Pemrenne 3amad mo reme "MOMEHT

28 "
cuisl. LleHTp TsKECTH
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

29 TeMe "MexaHnyecKkoe IBUKEHHUE.
BzaumogeiictBue ten"
KonTponbhas pabota no teme

30 "MexaHn4eCcKoe IBUKEHUE.
BsaumogeiictBue ten"
Nmnynbe Tena. Umnysbe cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbCa. YIIPYTroe u
HEyIIPYyroe B3anMOJECHCTBHE

1 Pemrenue 3amau mo treMe "3akoH
COXpaHEHUs UMITyJIbca"

1 VYpoxk-koHpepeHuus "PeakTuBHOE
JBUKEHUE B IPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIHOCTb

35 Pabota cuibl TshKeCTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS
JlabopaTopHas pabora «OnpeneneHue

16 paboThI CUIIBI TPEHUS NpU
PaBHOMEPHOM JIBUKEHHUH TeJa IO
TOPU30HTAJILHON TOBEPXHOCTU

37 CBs3b SHEpruu 1 paboThI.
[TorenumanbHas sHEPrUs

38 Kunernueckas sueprus. Teopema o

KMHETUYECKOU SHEPrUu




3aKOH COXpaHEHMsI SHEPTUU B

39
MeXaHUKe

40 JlaboparopHas padota «/3yuenue
3aKOHA COXPAHEHUS YHEPT UM

A1 KonebarenbHoe JBUXKEHUE U €T0
XapaKTepUCTUKH

47 3aTyxatomue KojaeoaHus.
Boinyxnennsie konebanus. Pesonanc

43 MaremaTuyecKui U Npy>KUHHBIA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh

44 nepuoja KojaebaHui oT KEeCTKOCTH
NPY>KUHBI U MAaCChI Tpy3a»

45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX
JlaGopatopHas pabota «Onpenenenue

46 4acTOTHI U Tiepro/ia KoueOaHuit
MPYXUHHOTO MasiTHUKA
JlaGopatopHnas pabora «IIpoBepka

47 HE3aBUCHMOCTH NIeproJia KojaeOaHmi

rpy3a, MOABELICHHOIO K HUTH, OT
MaccCsl rpy3a»




48

Mexaunueckue BoaHBL. CBONMCTBA
MeXaHW4YEeCKUX BOJIH. [IpomonbHbIC 1
MTOTIEPEYHBIE BOJIHBI

49

VYpoxk-koH(pepeHus "MexaHnuecKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMuueckue BOJIHbI"

50

51

3BykK. Pacnipoctpanenue u oTpaxeHue
3BYyKa

VYpok-uccrnenoBanue "Habmonenne
3aBUCUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC

53

54

55

Ypok-koHpepeHus "YIbTpa3ByK U
nH(ppa3ByK B IPUPOJIE€ U TEXHUKE"
[ToaroToBka Kk KOHTPOJIBHOM padoTe 1o
TeMe "3aKOHbI COXPAHEHHUS.
MexaHnyeckue KoeOaHus v BOJHBI"

KonTponbhas pabota no teme

"3akoHbI COXpaHeHus. MexaHnueckue
KoJIeOaHusl ¥ BOJIHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
SHGKTpOMaFHI/ITHble BOJIHBI

57

CBolicTBa SJICKTPOMArHUTHBIX BOJIH

58

Ypok-koudepennus "llkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue 31€KTPOMATHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"




59

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMITBHOTO TenedoHa"

60

Pemenue 3ala4 Ha OMPCACIICHUC
YaCTOThI U OJINHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

61

62

DneKTpOMarHuTHasi IpUpoJia CBETA.
Ckopocts cBeTa. BostHOBBIE CBOIICTBA
CBETa

Hctounuku cera. [IpsmonuneriHoe
pacnpocTpaHeHue CBeTa. 3aTMEHUS
Connua u Jlynsl

63

3aKoH OTpa)XeHUsI cBeTa. 3epKaJia.
Pemienue 3a1a4 Ha IpUMEHEHHE
3aKOHA OTPa)KEHUs CBETa

64

[Ipenomnenue cBeta. 3aKOH
MIPEJIOMJICHUS CBETa

65

66

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
Hcnonb30BaHKe MOJHOTO BHYTPEHHETO
OTPAXKEHUS B ONITHYECKUX CBETOBOIAX

JlaGopatopnas pabota "HccnenoBanue
3aBHCUMOCTH yTJIa MPETOMIICHHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHHs Ha

nn

rpaHule "BO3yX-CTEKIIO




Ypok-koH(pepennus "Mcnons3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTuyeckas cuja JIMH3bI

69 [TocTpoenue n3odpaxeHuii B TMH3aX
JlaboparopHas padota "Onpenenenue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM
CWJIBI coOMparoIel JTuH3bI"

71 Ypoxk-koHpepenuus "OnTaueckue
JIMH30BbIE TPUOOPHI"

72 ['na3 xak ontuyeckas cucrema. 3peHue

7 Ypok-koupepenmus "JledexTs
3penus. Kak coxpanuts 3peHue"”
Pasnoxenue 6enoro cBera B CHEKTP.

74 Omneitel HetoToHA. CrioxkeHue
CIEKTPaTbHBIX IIBETOB. Jlucmepcus
cBeTa
JlabopaTophas pabota "OnbITHI TIO
pa3ioxKeHuro 0eI0ro cBeTa B CIEKTP U

75 BOCIIPHUATHIO LIBETA MPEIMETOB IIPU UX
HaOII0/ICHUU Yepe3 IIBETOBbBIE
¢bunbTpeI"

76 VYpoxk-npaktukym "BonHoBBIE

CBOMCTBA CBETA: TUCIIEPCUS,




uHTephepeHys u audpaxaus”

OmeiTel Pe3epdopaa u miranerapHas

77
MO/I€JIb aTOMa

78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanve u MOIJIONIEHUE CBETA

79 atomoM. KBauTel. JIuneituateie
CHEKTPHI

20 Ypoxk-mipaktukym "Habmronenue
CHEKTPOB UCITyCKaHUs"

81 PagnoakTUBHOCTE U €€ BUIEI

2 Crtpoenue atoMHoro siipa. Hykiaonnas
MOJIeTh

23 PannoaktuBHBIC TIpEBpaIICHHS.
N3oTomnsl

%4 Pemenue 3amau no reme:
"PannoaktuBHBIE peBpanieHus"

85 [Tepuon monmypacmnana
VYpoxk-koHpepenuus "PagnoakTuBHbIE

86 W3JIyYEHHS B IPUPOJIEC, MEAUIIUHE,

TeXHukKe"




87

SnepHblie peakuu. 3aKOHbBI
COXpPaHEHUs 3apsA0BOTO U MacCOBOTO
qucen

88

DHeprus CBA3U aTOMHBIX siiep. CBs3b
MacChl U SHEPTUU

89

90

Pemenue 3amaud no teme "Anepusie
peakuun"

Peakiuu cuHTe3a M ACNCHHS SIIEP.
Hctounuku sHeprun CoJiHIa U 3BE3]T

91

Ypok-koubepenius "SAnepras
sHepreTHka. JlefcTBus
PaINOAKTUBHBIX U3TYYCHUN Ha )KUBBIC
OopraHu3msI"

92

[ToaroroBka Kk KOHTPOIBHOM pabOTE MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DIEeKTPOMArHUTHBIE BOJTHBI.
KBanToBEIE siBcHUA"

93

KonTponbhas padbota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DJICKTPOMArHUTHBIC BOJTHEI.
KBanrtoBbie siBneHus"

94

[ToBTOpenwue, 0600IICHHE.
JlaGopaTopHbIie pabOTHI TTO KypCy
"BzanMonaencTBrue Tea"

95

IToBTrOopenue, o6o6meHue. Pemenue
PACUCTHBIX U KAaUYCCTBCHHBIX 3a/1a4 110
teme "TeroBsie nporecco”




96

[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3a1a4 10
teme "KIIJ] TemioBeIx agBUraTeaei"

97

[ToBTOpenue, o6o6menue. Pemenue
PACUCTHBIX U KAUYCCTBCHHBIX 3a/1a4 110
teme "KII/] anexkrpoycTanoBok"

98

99

[ToBTOpEeHME, 0000IICHHE.
JIabopaTtopHbie pabOTHI IO KypCy
"CseToBbI€e gBiIeHUA"

[ToBTOpenue, o606meHue. Pabora ¢
TEKCTaMH I10 TeMe "3aKOHEI
COXpaHEHUs B MeXxaHuKe"

100

[ToBTOpenwue, o606meHue. Pabora ¢
Tekctamu 1o teme "Konedauus u
BOJIHEI"

101

[ToBTOpenue, 0606menue. Pabora ¢
TekcTamu 110 TeMe "CBeTOBEIE
sBiieHus"”

102

[ToBTOpenue, o6o0menue. Pabora ¢
TekctaMu 1o Teme "KBaHToBas u
snepHas puszmuka"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102
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HPOBEPAEMBIE ITPE/IMETHBIE PE3YJbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBHOH MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUSA

7 KUIIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble MpeIMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
00pa30BaTeJILHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATHA

1.2

1.3

pasiindyaTtb SABJIICHUA II0 OIMMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)1/13H‘-ICCKOC SIBJICHUC

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3UYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4Yucie (U3NYECKUe SBICHHUS B INPHPOJE,
Py 3TOM TIEPEBOJUTH MPAKTUYECKYIO 331ady B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3UUECKUX SBICHHIM

1.4

ONHKCHIBATh H3YyYEHHBIE CBOWCTBA Tel U (U3MYECKHe SIBJICHUS,
UCHONB3YSl (U3MYECKHWE BEJIWYHMHBI, IPHU OIMNUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HAYCHHS U eTUHHUIBI (PU3HMYECKUX BEINYHH, HAXOIUTH (hOPMYJIHI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0O BEIUYUMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpapuKH  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘{CCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3WUECKHE SBJICHHS W IPOIIECCHI,
WCIIONb3ysl W3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
(GOopMyTUPOBKY 3aKOHa H  3allUChIBaThb €ro MaTEeMaTU4YeCKOe

BBIPAXKCHUC

1.6

OOBSICHATH (PU3MUYECKUE SBJICHUS, MPOIECCHl M CBOMCTBA TN, B TOM
Yucle W B KOHTEKCTE CHUTYallM IPAaKTHKO-OPUEHTUPOBAHHOTO
Xapakrepa: BBIABIATh IPUYUHHO-CICICTBEHHBIC CBA3U, CTPOMUTH
oObsicHeHne u3 1 — 2 Jjoruyeckux miarop ¢ omopoil Ha 1 — 2
U3yUYEHHBIX CBOWCTBA (PM3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WIIN

3aKOHOMEPHOCTHU

1.7

pemarb pacy€THble 3a7aud B 1 — 2 JAEHCTBUS, UCIONb3YS 3aKOHBI 1

~




dbopMyIibl, cBA3bIBaIOIINE (PU3UYECKHE BETMYMHBI: HA OCHOBE aHan3a
YCJIOBHSI 3aJjaud  3alUChIBaTh KpaTKOE YCIIOBHUE, IOJICTABIIATH
buznyeckue BeTUYUHBI B (POPMYIIBI U IPOBOAUTH PACUEThl, HAXOAUTD
CIIPAaBOYHBIC JIAHHBIC, HEOOXOUMBIC JJIs PEIICHUS 3a1a4, OllEHUBATh

PCAIUCTUIHOCTD HOJ'Iy‘lCHHOfI (bHSI/I‘ICCKOI;'I BCJINYHHBI

1.8

pacro3HaBaTh TpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIA
(1)I/I3I/I‘-I€CKI/IX MECTOAOB, B OIIMCaHUM HCCJIICAOBaHUA BBIJACIATH
MpoBepsieMoe  TpeanojokeHue  (TUMOTE3y),  pazaudyarh |
UHTEPIPETUPOBATh TOJNyUYCHHBIH pPE3yNbTaT, HAXOJUTh OIIMOKH B

XO0Ac€ OIlbITa, A€J1aTh BBIBOABI 110 €I'0 pE3yJibTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUNA WIN
bu3MYecKuX  CBOWCTB  Tel:  (opMysHpoBaTh  IpOBEpsEMbIC
NPEINoNOKEeHUsl, coOUpaThb  YCTAaHOBKY M3  MPEIJI0KEHHOIO

000pyI0BaHUS, 3aMKUCHIBATH XOJI OIBITA ¥ (POPMYIIMPOBATH BEIBOIBI

BBITIOJIHATH TPSIMbIE MU3MEPEHUsI C MCIOJIb30BAHMEM aHAJIOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C yUETOM

3aJJaHHOW a0COIIOTHON NOTPEIIHOCTH U3MEPEHUM

OPOBOJUTH  MCCIEJOBAHUME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPyrod C HCIOJIB30BAHUEM IPSIMBIX H3MEPECHUI,
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOI'O MCCIIENOBaHUS, COOUpPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIEAYsI IPEJIOKEHHOMY ILIaHY,
(bUKCUpOBaTh pe3yJIbTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIC TIPEIOKEHHBIX TaOIHII U TpaUKOB, 1E1aTh BHIBOJIBI

IO pe3yJjibTaTaM HUCCICAOBAHUS

1.12

1.13

MPOBOAUTh KOCBEHHBIE H3MEpEHUs (PU3UUECKHX BEIUYHH, CIEAys
MPEIOKEHHOM MHCTPYKIIMU: TIPU BHITIOTHEHUN U3MEPEHHUI COOMPAThH
JOKCHEPUMEHTAIBHYK) YCTAHOBKY M BBIYUCIATH 3HAYECHHE HCKOMOWU

BCJIMYHUHBI

coOmonaTh TpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore C

J1a00paTOpHBIM 000y IOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JAEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTepU30BaThb IPUHLHIBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YySl 3HAHUS O CBOMCTBaX  (U3WYECKUX  SABJIEHUH H

HE00X0uMbIe (PU3MUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOANTh TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
NPaKTUYECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUH B MOBCETHEBHOM
KU3HH Ui oOecredeHusi Oe30MacHOCTH TIpU  OOpalleHHH ¢
npubOpaMu U TEXHUYECKUMHU YCTPOHCTBaMU, COXPAHEHHs 310POBbsI U

CO6J'IIO,Z[€HI/I$I HOPM 3KOJIOTHYCCKOI'O IMMOBCICHUA B Oprn(a}omeﬁ cpeac

1.16

OCYILECTBIIATh OTOOpP MCTOYHMKOB HMH(popManuu B cetd VHTepHeT B
COOTBETCTBUM C 33J@HHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONINXCS 3HAHUM M IYTEM CPAaBHEHUS Pa3JIMYHBIX HMCTOYHUKOB
BBIJICJIATE MH(OPMAINIO, KOTOpast SABISETCS NPOTHBOPEUMBON MU

MOJKET OBITH HCI[OCTOBGpHOfI

1.17

UCIIOJIb30BATh npu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAYYHOTIOMYJISIPHYIO ~ JIUTEparypy  (U3WYECKOTO  COAEpIKaHUS,
CIIpaBOYHBIC MaTepualibl, pecypcbl cetu VHrepHer, BlIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OpMaLun

U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIC KPATKUE MMChbMEHHBIC U YCTHBIC COOOIICHHS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WHPOpMAIUU (PUIUIECKOTO
COJICpXKaHUs, B TOM 4YHCIIe MyOJIMYHO JIeNaTh KPaTKUE COOOLICHHUS
pe3ylibTaTaX TPOCKTOB WM YYEOHBIX WCCICOBAHUN, TPU OTOM
rpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBIN ammapar Kypca

($u3KKH, CONMPOBOKIATh BHICTYIIJICHUE ITPE3EHTALEN

IIPU BBIITOJIHCHUU y‘le6HHX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisaTh
0053aHHOCTH B Tpynri€ B COOTBETCTBHUHU C ITOCTABJICHHBIMU 3a/la4aMU,
CJIICAUTH 3a BBIIIOJHCHHUCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OLICHUBATbH
COOCTBEHHBIH BKJIaa B ACATCIBLHOCTL  I'PYIIBI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUUThIBAsA MHCHHUC

OKPY>KaOIINX

8 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJjabTarTa

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUsA

1.1

HCIIOJBb30BaTh IMOHATHA

1.2

pa3in4yaTthb ABJICHHUA TI0 OIMMCAHUIO HUX XaAPAKTCPHBIX CBOIMCTB U Ha




OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHHE

1.3

paciio3HaBaTb IPOABICHUC HN3YUYCHHBIX (I)I/ISI/ILICCKI/IX SIBJICHUI B

OKpY’KalolleM MHpe, B TOM 4YHcie (U3UYECKUE SBICHHUS B NPHPOJIE

IpU ATOM MEPEBOAUTH MPAKTHUUYECKYIO 337ady B Y4eOHYIO, BBIJEISTE

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHN) (PU3UIECCKUX SBICHHMA

D

1.4

1.5

ONKCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTONb3ysl (U3NYECKHe BEIMYHMHBI, IPH ONHCAHUU IPABHIBHO
TpPakTOBaThb  (PU3MYECKH  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYECHMS U eIMHUILIBI (PU3MUECKUX BEJINYMH, HAXOIUTH (hOPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYI0O  (PU3MUYECKYI0O BEIHYMHY C JIPYTUMHU
BEIMYMHAMH,  CTPOUTH  TpaQUKH  HM3YYEHHBIX  3aBUCUMOCTEH

(U3UYECKUX BEJIMYUH

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3MUYECKHUE SBJICHHS W TPOIIECCHI,
WCIIONb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3allUChIBaThb €ro MaTeMaTU4YecKoe

BbIPAXXCHUC

1.6

OO0BACHATH (PU3NYECKHUE MPOLIECCHI U CBOICTBA TE€J, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |
— 2 JIOTMYECKUX WIaroB € NOMOIIBIO 1 — 2 HM3y4YEeHHBIX CBOMCTBA

¢buznyecKkux ABJIEHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemate pacdy€THble 3a7a4d B 2 — 3 NEHCTBUS, MCHOJB3YS 3aKOHBI
(dbopMyIbl, CBA3bIBaIOIINE (PU3NUECKUE BEIMUUHBL: HA OCHOBE aHaIM3a
YCJI0BUS 3a1a4U 3alIUChIBATh KPATKOE YCIOBUE, BBIABIIATH HEIOCTATOK
JNaHHBIX JUId pelleHHs 3aJadyd, BbIOMpaTh 3aKOHBl U (HOPMYIIBI,
HEoOXOoJUMble sl €€ pelIeHHs, TPOBOAUTh PACUEThl U CPABHHUBATDH
NOJYy4YeHHOE 3HaueHUue (U3NYECKOM BEJIUYMHBI C HU3BECTHBIMU

JaHHbIMH

pacrio3HaBaTh TpPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IMPH MOMOIIA
(bu3uUEeCKUX METOJIOB, UCIIOJIB3Ys OMMCAHUE UCCIIEIOBAHUS, BBIIEITh
MIPOBEPSIEMOE TPEANOJI0KEHUE, OLICHUBATh NPABUIBHOCTH MOPSIKA

MMPOBCACHUA UCCIICAOBAHUS, NCTIATh BHIBOAbI

1.9

MPOBOAMUTH OIBITHl MO HAOMIOIEHUIO (UINYSCKUX SBICHUNA WU
¢u3MYeCKuX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

OpPENONOKEHUs,, coOupaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO




000pyI0BaHus, OMUCKHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IPSAMBIC HM3MEPEHHUS C HCIOJIIB30BAHUEM aHAJIOrOBBIX
npruOOPOB M JATYUKOB (PU3MUECKUX BEIWYHMH, CPAaBHUBATH PE3YJIbTATHI

HU3MEPEHUI ¢ yIETOM 3aJIaHHON aOCOTIOTHON MOTPEITHOCTH

MPOBOAUTH  HCCIEAOBAHHWE 3aBUCUMOCTH  OJHOW  (U3NYECKOM
BEJIMYMHBl OT JApPYroil € HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIEAOBAaHUE, COOMpaTh YCTAHOBKY U BBIMOJIHATH
U3MEpEHUs, cJlenys  MpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIUI] U TpaduKoB,

ACJIaThb BBIBOALI IO PE3YyJIbTaTaM UCCICAOBaHUA

1.12

IMPOBOAWTD KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYHH:
IJIaHUPOBATb U3MCPCHH, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenys HpGIIJIO)KGHHOﬁ WHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHUC

BCJINYHHBI

1.13

coOmonaTh TMpaBWia TEXHUKM Oe3omacHOCTH TmpH  pabore ¢

1ab0paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

XapaKTepU30BaTh MNPUHIMIbBI JI€HCTBUA U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMUCAHUA, HCIOJIb3Ys
3HAHUS O CBOMCTBaX (U3UYECKUX SBJICHUA U HEOOXOJUMBbIE

¢uznyeckue 3aKOHOMEPHOCTHU

pacno3HaBaTb MPOCTBIC TCXHHUYCCKUC yCTpOI\/'ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI I10 CXEMaM U CXEMAaTUYHBIM pHUCYHKaM, COCTABJISATh CXEMbI

SJICKTPHUYICCKUX IICHGfI C TIOCJICHOBATCIIbHBIM W IAapaJlJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pa3in4dasd YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUYECKUX LENEN

1.16

1.17

OPUBOJUTH MpPUMEPHl (HAXOAUTh HMHPOPMALUI0 O IPUMEPAX)
NPaKTUYECKOTO MCIOIb30BaHUs (PU3NUECCKUX 3HAHUI B MOBCETHEBHOM
KU3HM 11 o0ecnedeHus Oe30MacHOCTH TIpH  OOpamieHuu ¢
npudopaMu ¥ TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3/I0POBBS U

coOII0ICHHSI HOPM HKOJIOTUYECKOTO MOBEJICHHS B OKpY KalolIeil cpesie

OCYIIECTBIISATh MOUCK HH(POpMAIUK (PU3UIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMMEKIIMXCS 3HAHUA W NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH HWH(MOPMAIUIO, KOTOpast

ABIIACTCA HpOTHBOpG‘-IHBOﬁ WU MOXET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIB30BAaTh IIPpU  BBIIIOJIHCHUU y‘—I€6HBIX SajlaHI/Iﬁ Hay4YHO-




1.19

HOIYJISIPHYIO JINTEpaTypy (GU3NYECKOTrO0 COAEp)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BinageTe  NpuéMaMu
KOHCIIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHusi MH(GOpMALMKU U3 OIHOU

3HAKOBOM CUCTEMBI B IPYTyIO

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIIEHUS,
000011asi WHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3NYECKOTO
CONIEpKaHUsl, B TOM 4YHCIIC NYOJIMYHO MPEICTABISITh PE3yIbTaThI
MPOEKTHOM WM HUCCJEN0BATEIBCKOW JIEATEIBHOCTH, IPU 3TOM
rPaMOTHO HCIIOJb30BaTh M3YUYEHHbIM MOHATUWHBIA anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe:%eHTaHHefI

1.20

9 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (HU3HUECKUX
IIPOLIECCOB PACTIPEAEIATh O0SI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHbIMM  3aJa4aMM, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JCATENBbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YYCHHBIC ITOHATHA

pa3inyaThb ABJIICHHUA TI0 OIIMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘~I€CKOC SABJICHUC
pacrio3HaBaTb IPOABJICHHUEC H3YYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUM B
OKpYy’KarumeM MUpe, B TOM YHCIIC (I)I/ISI/I"ICCKI/IC SABJICHUS B IIPUPOIC

IpU ATOM MEPEBOAUTH MPAKTHUUYECKYIO 33Jady B Y4eOHYIO, BBIJEISTE

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3UIECKUX SBICHHUM

1.4

ONKCHIBATh H3yYEHHBIC CBOWCTBA Ten W (U3UYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHWE BEIWYHMHBI, IPU OMNUCAHUM MPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHUS U €AMHULIBI PU3NYECKUX BEIMUNH, HAXOAUTH (OPMYIIbI,

CBS3BIBAIOIME JaHHYIO (U3MUYECKYI0O BEJIUYMHY C JIpYTUMH




BEJIMYMHAMHU, CTPOUTH  TIpaduKu  H3yYEHHBIX  3aBUCHUMOCTEH

(bU3NYECKUX BETUYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeN, (QU3MYECKUE SIBICHUS M IPOIECCHI,
WCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4eCKOoe

BbIpaXXCHHE

1.6

O0BSICHATh (PU3UUECKUE NPOLIECCHI M CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CUTyalluld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIIEICTBEHHbIE CBSA3H, CTPOUTh OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bHSI/I‘IeCKI/IX HBHCHHﬁ, (1)I/I3I/I‘{GCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacy€THble 3a1auyd (OmuparomMecs Ha cuctemy u3 2 — 3
YpaBHECHUI), WCIONB3Yys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
¢busznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3a7auu
3alUCBhIBaTh KPATKOE YCJIOBHE, BBISBJISTH HEIOCTAIOUIUE WU
M30BITOYHBIE TAHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOANMBIE

JUISL pelieHusi, MPOBOAUTH PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘ICCKOI71 BCINYHMHBI

1.8

1.9

pacrno3HaBaTh NPOOJEMBbl, KOTOPbIE MOXXHO PELINTh HPU HNOMOIIU
(bu3nUecKuX METOAOB, UCHOJIb3Yys ONUCAHHUE HCCIEOBAHUS, BBIJIEISA]
IIPOBEPSIEMOE TPEIIIOJIOKEHNE, OLCHUBATh NPABWIBHOCTH IOPSAIKA
IIPOBEICHKS UCCIIEIOBAaHUs, JElaThb BbIBOJAbI, WHTEPIPETUPOBATH

pe3yiabTaThl HAOIIOACHUH U OTIBITOB

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MYECKUX SIBICHUN WIIH
(U3MYECKUX CBOKMCTB TEN: CaMOCTOSITEIBHO COOMPATh yCTAaHOBKY H3
M30BITOYHOTO Habopa O0OpYIOBaHMSI, ONMMUCHIBATH XOJI OIBITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

OPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 MPSIMbIX H3MEPEHUi,
ompenensis CpeaHee 3HAYCHHE HW3MepsieMOM BeTu4uHbI ((POKYyCHOE
paccTosiHUe cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocola

HU3MepeHust (M3MEPHUTEITLHOTO TTPUOOpa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IJIAHUPOBATh HCCIIEJOBaHUE,
CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YyJIbTAThI

HOHy‘-IeHHOI\/Il 3aBUCUMOCTHU (I)I/ISI/ILICCKI/IX BCJIMYMH B BHUJC T8.6JII/IL[I/I

b



rpaduKoB, JeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOJAUTH  KOCBEHHbIE  HM3MEPEHHS  (PU3UYECKMX  BEIUYMH:
IUITAHUPOBATh M3MEPEHHsI, COOMpaTh HKCIEPHUMEHTAIBHYIO yCTaHOBKY
U BBINOJHATH W3MEPEHUs, Cleays MNpPeJIOKEHHON HWHCTPYKIIMH,
BBIUMCIIATh 3HAUYEHHWE BEJIMYMHBI M aHAJIU3UPOBATh IIOJy4YEHHbBIE

PEe3YJIbTATHI C YUYETOM 33IaHHOW MOTPEUTHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,Z[aTI) npaBujia TCXHHUKH 0e30macHOCTH npu pa60Te C

J1a0opaTOpHBIM 000pyIOBaHUEM

pa3nnyaTth OCHOBHBIC NMPU3HAKK WM3YYEHHBIX (DPU3NYECKHX MOJIENICH:
MaTepHalibHasi TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUSUHBI HCTOUHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETApHAs MOJENb aToMa, HyKJIOHHas

MOJCJIb aTOMHOI'O d1pa

1.15

XapaKkTepH30BaTh MPUHIUIBI JCHCTBHS M3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOM HA WX OINHCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHUA H HEOOXOIUMBIC

(1)I/I3I/I‘IGCKI/IC 3daKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX prudopoB u
TEXHOJIOTUYECKUX MPOLIECCOB NPU PEIIeHUH Y4eOHO-IPAaKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JUIsl TIOCTPOEHUSI U300payKEHUH B IIIOCKOM

3CpKaJIC U co614pa10me171 JIMH3C

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMALMIO O IPUMEPAX)
MIPAKTHYECKOT 0 UCTOIb30BaHUS PU3NUECKUX 3HAHUHN B TIOBCETHEBHOM
KHU3HM Ui o0ecriedeHusi O€30MacHOCTH Mpu  OOpallleHuH ¢
npuOopaMu U TEXHUYECKUMH yCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOJICHI/I5I HOPM 5KOJIOTHUYCCKOT'O ITOBCICHUS B Oprxcanmeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK UH(OpMALIUU (HU3HMUECKOTO COJEPIKAHUS B CETU
NHTepHeT, caMOCTOSTENIBHO (QOpMYyIHpysi TOWCKOBBIA  3aIpoc,
HaxXOAUTh TYTH  ONpPENEICHUS  JOCTOBEPHOCTH  IOJYYECHHOU
nH(OpMaAIIMM Ha OCHOBE HWMEIONIMXCS 3HAHWW W JIOTIOJTHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONb30BaTh NPU  BBINOJHEHUM YYE€OHBIX 3aJaHUA  HaAy4yHO-
MOMYJISIPHYIO JIUTEPaTypy (DU3HUECKOTro COJEp)KaHUs, CIPaBOYHBIE
MaTepuaisl, pecypchl ceth MHTepHeTr; BiameTrs  npuéMaMmu

KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HUHOpMAaLUU U3 OJHOU




3HAKOBOHM CHCTEMBI B JIPYTYIO

1.20

co3/aBaThb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE WH(POpPMAIUM W3 HECKOIbKUX HMCTOYHHKOB (PH3UIECKOTrO
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3yJbTaThbl MPOECKTHON WIIU
UCCJIEIOBATENbCKOM  ACSATENBHOCTH, MPU  3TOM  TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN MOHATUMHBIN anmapaT u3y4aeMoro pasjesia
GU3MKK W COMPOBOXIATh BBICTYIUICHHE IPE3CHTAIUEH ¢ y4EToM

0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUM (HU3HUECKUX
MPOLIECCOB paclpeniesiTh OO0S3aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJHEHUEM IUIAHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMO/JICHICTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pazpemniaTb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3niena

Kon

3JIEMEHTA

IIpoBepsieMble 3J1eMeHTHI CO/IEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MUPA

1.1

duzuka — Hayka O mOpupoje. SBIEHUS MPUPOJIBbIL.
dusnueckue SABJICHUA: MEXaHUYCCKUC, TCIIJIOBBIC,

QJICKTPHUYCCKNEC, MAIrHUTHBLIC, CBETOBLIC, 3BYKOBLIC

1.2

Odusznueckre BenuyuHbl. M3Mepenne  uzmueckux
BenuuuH.  Dusuueckue  npubopsl.  [lorpemHocTts

u3MepeHuil. MexiyHapo/iHasi CUCTeMa €MHHII

1.3

1.4

1.5

EcrecTn CHHOHay‘IHHﬁ MCTOJ IIO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAaHOBKAa HAY4YHOI'0 BOIPOCA, BBIABHIXCHUC THUIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, O0OBSICHEHHE

Ha0JI10/1a€MOTr0 SIBJICHUS
Onucanue GU3NUECKUX SIBICHUN C TOMOILBIO MOAENeH

[TpakTdeckue pabOTHI:

###Par###3mepenne pacCTOSTHUH.
#iHPar###lIsmepenne o0bEMa KUIAKOCTH W TBEPAOTO
Tena.

H##HPar##H##Onpenenenre pa3MepoB MajbIX TE.
#Hi#H#Par###l3Mepenne  TeMmepatypbl Npud  TOMOILU

FKUAKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

#HH#HPar##CTpoeHne BEleCTBA: aTOMbI M MOJIEKYJIBL, UX
pasmepel.  OWBITBI,  JTOKa3bIBAIONINE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par#Ht]lBokenne  dactury  BemiectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TEMIEpPaTypOM.

Bpoynosckoe nsmxkenue, 1uddysus

23

BzaumopeiicTBHE YaCTHUII BEIISCTBA: IMPUTAKCHUC U

OTTAaJIKUBAaHUEC




HH##Par#H#H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE

ra3oB, JXKUJAKOCTeH M TBEPABIX (KPUCTAJUIMYECKHX) Tell.

2.4 B3anmocBa3bp Mexy CBOMCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX ATOMHO-MOJCKYJSPHBIM
CTPOCHHEM

2.5 Oc00EeHHOCTH arperaTHBIX COCTOSTHHM BOJTbI
[TpakTrueckue pabOTHI:
#H#HPar###Ouenka nuaMeTpa aToMa METOAOM pSAOB (C
ucrnosb3oBanueM (ororpaduii).

2.6 HHHPar###HONBITET 10 HAOMIONEHHIO  TEIUIOBOLO

pacIIMpeHust ra3oB.
HH#HPar###0ONBITEl 0 OOHApYXKEHUIO JEMCTBHSI CHII

MOJICKYJIAPHOT'O IMPUTAKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JBUKEHUE
HH##Par#H#H##CKopoCTb. Cpennsis CKOpOCTb npu
3.2 HEPaBHOMEPHOM JIBWKEHUH. Pacdyér myTu U BpeMeHHU
JIBUYKEHUS
SlBnenue wHepuuu. 3aKOH HMHEpLUMHU. B3amMmonelncTBue
33 Tel KaK NMPUYMHA M3MEHEHHUS CKOPOCTH JIBU)KEHUS Tell,
Macca kak Mepa UHEpTHOCTH TeJla
14 #i#HParf##] InotHocTs BemiecTBa. CBSA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BellecTBa
3.5 Cuna kak XapakTepUCTHUKA B3aUMOJCHCTBUS TeN
16 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MIOMOUIBIO TMHAMOMETpA
37 HiHPar###sIBnenne TaroreHus u cuia Tsxectd. Cuna
' TSKECTU Ha Apyrux IaHerax. Bec rema. HesecomocTs
13 Cuna tpenus. TpeHue CKOIbXKEHHS U TPEHHUE IOKOSL.
' Tpenue B npupoe U TEXHUKE
3.9 #HHPar###CrioxkeHne CuJ, HaANpaBJICHHBIX 110 OJHOU
' npssMoid. PaBHoelcTBy01ast CUIT
3.10 [TpakTuyeckue pabOTHI:




OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JABUKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmNs u Tak ganee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HaKJIOHHOM  1iockoctH. OmnpeneneHue  MIOTHOCTH
TBEPOTO Tena. OnbITHI, JEMOHCTPUPYIOIITUE
3aBHCHUMOCTh pacTsDKeHUs (nedopmaivu) MpYy>KUHBI OT
NPWIOKEHHON  Ccuibl.  OMBITBL, JEMOHCTPUPYIOLTUE
3aBUCUMOCTb CHJIBI TPEHHMSI CKOJIBKEHHSI OT Beca Tela U

XapakTepa CONPHUKACAIOMINXCS TOBEPXHOCTEH

3.11

3.12

@usnueckue SABICHUS B IPUPOJE: IPUMEPBI JBUKEHUS (
Pa3IUYHBIMU CKOPOCTSMU B )KUBOM U HEKUBOU IPUPOJIE,

JIEHCTBHE CHJIBI TPEHUS B IPUPOJE U TEXHUKE

TexHuueckue yCTpoucTBa: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJIL, XXMJIKOCTEU U TA30B

JaBnenue TBEpHoro tena. CrnocoObl yMEHBIICHUS U

~
v

+ YBEITUYCHUS JTaBICHUS
42 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa,
' TEeMIIEPATypPhl
43 [lepenaua naBneHus TBEPABIMU TellaMU, KUAKOCTSIMHU U
' razamu. 3akoH [lackans. [THeBMaTrueckue MalmHbI
3aBUCUMOCTh  JIaBJICHUS KUAKOCTH OT  TJIyOUHBI.
4.4 I'uppocratrueckuii napagokc. CooOmaroImecs: COCy/Ibl.
[M'uppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu 1 atMocepHoe naBiaeHue. [IpruunHel
45 CYIIECTBOBaHMs BO3AYHIHOW 000104ku 3emiind. OMbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOps
46 N3smepenne armocdepnoro naenenus. [Ipubopsr mis
' U3MepeHus aTMOC(HEPHOTO AaBICHUS
JlelicTBHME XKUIKOCTH M ra3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [ImaBanue Ten. Bo3ayxonnasanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOM B JKMAKOCTb YacTH Tela.

Omnpenenenne BBITAIKUBAIONIEH CUIIBL, JEHCTBYIOLIEN HA

TENO,  NOrpyX€HHoe B KMIAKOCTh.  [IpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAIOUIEN CUJIbI, JCHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,

JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOIIEH

CWJIBI, JIEHCTBYIOLIEH Ha TEJIO B XKHUJIKOCTH, OT 00BEMA
MOTPYKEHHOW B KUAKOCTh YacTH TEJNA U OT IIOTHOCTE
KHUJIKOCTH. KoncTpynpoBanue  apeomerpa  WIH

KOHCTPYMpPOBAaHHE  JIOJKM M  OIpeAciieHHe €€

Ipy30M0bEMHOCTH

4.10

dwuzuueckre  SBICHUS B MOPUPOJE:  BIMSIHHE
aTMoc(hepHOro JaBJICHUS Ha )KMUBOW OPTaHMU3M, IIJIaBaHUE

pBIO

4.11

TexHuyeckue YCTPOWCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOWCTBO BOJOIPOBOJIA, THUIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIIHOCTbD, DHEPT'UA

5.1 Mexanuueckas pabota
5.2 MexaHnyeckast MOIITHOCTb
53 [IpocTeie  MexaHU3MBI: pblYar, OJIOK, HAKIOHHAA
' IJIOCKOCTh. [IpaBuio paBHOBeCHS pblyara
54 [IpumeHeHre npaBuiia paBHOBECUS pblyara K OJIOKY
«3omoroe  mpaBuio»  MexaHuku.  Koadduuuent
5.5 MOJIE3HOTO JIenCcTBUA MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHnmanbHast 3HEPrUuU Tena, MNOAHATOro Haja 3eMIEn
5.7 Kunernueckas sHeprus
53 [lonnass mexaHuueckas SHeprusi. 3aKOH H3MEHEHHS U
' COXpPAHEHUS MEXAHUYECKOW SHEPTUHU
59 [TpakTueckue paboTHI:




#H#Par###Onpenenenne pabOThl CHUIIBI  TPEHUS TIPU
pPaBHOMEPHOM JBW)KEHHUU Tella [0 TOPU30HTAJIBHOMN
noBepxHocTu. lccnenoBanue yciioBuid paBHOBECUS
peuara. HM3mepenue KIIJI HaxkJIOHHOM IIJIOCKOCTH.

H3yLICHI/I€ 3daKOHa COXpPaHCHUA MEXaHU4IeCKOM OHCPIUn

dusuueckre SBICHHUS B MPUPOJIE: pbIYard B Tele

5.10
4esloBeKa
TexHudeckue yCTpPOMCTBA: pblYar, IOABWXHBIA H
5.11 HETOJABWXHBIA OJIOKHM, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
paszeJa 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJEKYJISPHO-KHHETHYECKON
61 TEOpUM CTPOEHHUS BellecTBa. Macca U pa3mepsl
' MoJsieKyd.  OmbITbl, HOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKMHETHUECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOTo
6.2 cocTosiHMi BemiectBa. Kpucrammudeckue n amopdHbIe
Tena
OObscHEHnE CBOWMCTB ra3oB, KUAKOCTEN U TBEP/BIX TEI
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHUECKON
TEOpPUHU
6.4 CMaumnBaHUe U KaWJUISIPHBIE SBJICHUS
6.5 TeruoBoe paclIupeHue U CKaTUE
66 Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO
' TEIUIOBOTO JIBUYKEHUS YaCTHUL]
6.7 Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTpEHHEH
' SHEpIuu: Terionepeaaya u CoBepIIeHHe padoThI
6.8 Bunel Temonepenadu: TEMIONPOBOAHOCTh, KOHBEKIIMS,




U3JIy4YeHUE

KomuuectBO  TEMmIOTEL VYnenpHasgd  TEI0EMKOCTH

6.9
BeIllECTBA
TenmooOMEH ¥ TEIIOBOE paBHOBECHE. YPaBHEHHE
6.10
TETIOBOTO Oananca
611 [1naBneHue u OTBepAEBaHNE KPUCTAJUTMUECKUX BEILIECTB.
. VY ienpHas TemoTa riaBJIeHUS
[TapooOpa3zoBanne u  KoHJeHcanus. Mcmapenue.
612 Kumenne. VYnenpHass  TemioTta mapooOpa3OBaHUS.
' 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 DHeprus TOIIMBA. Y JeibHasl TEII0Ta CropaHus
[Mpuanmmer  pabotel  TerwioBbix — aurarenei  KITJ]
6.15 TEIJIOBOTO JBUrareisd. 1eIUIOBblE IBUTaTEId W 3allluTa
OKpYKaroIen cpeibl
3aKOH COXPaHEHUS U MPEBPAIlCHUs YHEPTHH B TEIIIOBBIX
6.16
mporeccax
[IpakTudeckue paboOTHI:
HHHPar#H##0ONBITEL IO  OOHApY)KEHUIO JEeMCTBUSA  CUII
MOJICKYJISIPHOTO TIPUTSIKCHHSL.
HHHPar###0NBITEl 10 BBIPAIIMBAHUIO  KPHUCTAJIOB
MOBapEHHOM COMM WM caxapa.
#HH#HPart##OnBITHl  TIO  HAONIONEHUIO  TEIIOBOTO
617 pacIIUpPEHHs Ta30B, KUIKOCTEH U TBEPABIX TEIl.

###Par###Onpenenenne naBieHUsT BO3IyXa B OaioHE
HITPHIIA.

HAHPar###ONBITB, IEMOHCTPUPYIOLIME 3aBHCHUMOCTh
JaBJICHUsI BO3AyXa OT €ro oO0béMa M HarpeBaHus HIU
OXJIQXKJICHHUSL.

#HH##Par## IpoBepka TMNOTE3bl JIMHEHHONW 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUIKOCTHU B TepMOMeTpI/I‘{eCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM Tejla B pe3yibTaTe TeIUIomnepenadyd u padoTh
BHEIIHUX CHIL.

#H##HPar#Ht#lIccienoBanie  SBJICHUS TEIIOOOMEHA TpU
CMEIIMBAHUU XOJIOJIHOW U TOPSIYEil BOJBI.
#HH#Par##H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJTy9eHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUYCCKUM [IATHHIPOM.

#HH#Par##H#Onpenenenue yAEIbHON TEIIIOEMKOCTH
BEIIECTBA.

H#i#HPar###lccnenoBanue npoiecca UCapeHusl.
###Par###Onpenenenie  OTHOCUTENBHON — BJIAXKHOCTH
BO3JTyXa.

#H##Par##HOnpeneneHie yJaeabHOM TEIJIOThI IJIaBJICHUS

JbpJa.

@dusnueckue SBICHHS B TPUPOJE: MOBEPXHOCTHOE
HATSDKEHHE ¥ KamWULIPHBIC SIBICHHS B TPUPOJE,
KpHUCTaJTBI B TIpUpoe, n3nydeHne CosHia, 3aMep3anne
BOJI0OEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTA.

6.19

TexHu4eckue  yCTpOMCTBA:  KaWUIAPBI, IPUMEpHI
HCIIOJIb30BAaHUs KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETD,
JaTYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHHUS
JIOMOB, THTPOMETPHI, TCHXPOMETp, IMapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CTOpPAaHUs.

OJIEKTPUYECKUE U MAT'HUTHBLIE ABJIEHUA

7.1 OnexTpusanus Tei. [[Ba poaa 31eKTpUYECKUX 3apsI0B
B3anmopeiictBue 3apskeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUSA 3apsKEHHBIX TEI OT
BEJIMYMHBI 3apATI0B U PACCTOSIHUSA MEXKIY TeJIaMH)

73 Onexrpuueckoe nose. HanpsEHHOCT 3JIEKTPUYECKOTO

nosis. [IpuHOun cyneprno3uuyu 3JI€KTPUYECKUX I10JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anexkTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
JUBJICKTPUKHU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKUI  TOK. YcnoBusi  CylecTBOBaHUS
' 3IEKTPUUECKOT0 ToKa. ICTOUHUKH MOCTOSTHHOTO TOKa
HeicTBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKHIKOCTSIX U Tazax
- OnekTpudeckas 1enb. Cuia Toka. OJEKTPUUYECKOE
' HaIpsKEHUE
79 ConpoTuBiieHHE MPOBOIHHUKA. VnenbpHoE
. COTPOTUBJICHUE BEIIECTBA
7.10 3akon Oma 1151 yyacTKa Lenu
[locnenoBarenbHOoe W MapajUieIbHOE  COEAMHEHUE
7.11
MPOBOJHUKOB
PaGora W MONIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
713 DNEeKTPUYECKUE IEeNMH U TMOTPEOUTENH HIEKTPUUECKOM
' sHepruu B ObITy. KOopoTkoe 3ambikaHue
ITocTossHaBIE MarHuTh.. B3amMoaeNcTBHE ITOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnoyie. MarmutHoe mojie 3eMIM U  €ro
' 3HAYCHHE JIJIs J)KM3HHU Ha 3emiie
716 OmneiT Opcrena. MarHUTHOE 10J1€ 3JEKTPUIECKOTO TOKA.
' [IpuMeHeHne PIEeKTPOMArHUTOB B TEXHUKE
JleficTBie MarHUTHOTO MOJS HAa MPOBOJHHUK C TOKOM.
717 DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
. JJEKTPOJIBUraTeIei B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
7.18 Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN




nHaykuuu. [Ipasuiio Jlenna

DNeKTpOoreHepaTop. Crioco0On1 MOJTyYEHUs
7.19 3IEKTPUUECKOMN SHEPTUH. DNEKTPOCTAHIINHI Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUU

[IpakTuyeckue pabOTHI:

OnbITHI 110 HAOTIOACHUIO YJICKTPU3AIMH TEJT UHIYKITHCH

Y TIPH CONTPUKOCHOBEHUM.

HccnenoBanue AE€UCTBUS AIEKTPUYECKOrO IO  Ha

MIPOBOJHUKY ¥ TUDJICKTPUKH.

COopka u mpoBepka pabOTBl DSJICKTPUUECKON IenHU

ITOCTOSIHHOT'O TOKa.

H3mepenue u peryaupoBaHie CHIIbI TOKA.

N3mepenue u peryimpoBaHue HANPSHKECHUS.

HccnemoBanue 3aBUCIMOCTH CHJTBI TOKA, HITYIIETO Yepe3

PE3HUCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HATIPSKEHUS

Ha pPe3ncTope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANIEKTPUICCKOTO COTPOTHBIICHUSI TPOBOJHUKA OT €ro
7.20 JUIMHBI, TUIOMIA/IA TIOTIEPEYHOTO CEUSHUs M MaTepHara.

IIpoBepka mpaBwiia CIHOXKEHHS HANpsSOHKECHUM  IIpU
MOCJICZIOBATEILHOM ~ COEIMHEHUH JBYX PpE3UCTOPOB.
[IpoBepka mpaBuna [uisi CUiIbl TOKa MpU MapajlieIbHOM
coeMHeHUH  pe3uctopoB.  Ompenenenue  pabOThI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOp.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKA,
BBIIEISIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, MAYILIETO 4Yepe3 JaMIOUYKy, OT HalpsKEHUs
Ha Hell. Onpenenenue K11/ narpeBarens. Mccnenosanne
MarHMTHOTO B3aUMOJIECHCTBUS IMOCTOSHHBIX MarHHUTOB.
W3y4eHre MarHuTHOTO MOJIS IOCTOSIHHBIX MarHUTOB IIPH
uxX o0beAMHEHMM |  pasiencHud. VcciemoBaHue
JEUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnpITEl,  JEMOHCTPHPYIOIINE  3aBUCHMOCTH  CHJIBI




B3aMMOJICHCTBYSI KATYIIKU C TOKOM M MarHUTa OT CHJIBI
TOKAa W HallpaBJIeHHWs TOKa B Karyluke. V3yueHue

HCﬁCTBHH MAariuTHOI'O IIOJid Ha IMPOBOJHUK C TOKOM.

Koncrpyuposanue u U3y4YeHUEe paboTsl
3JIEKTPOJABUIATEIIS. N3mepenue KIIQ
3JIEKTPOJBUTATEIIbHOMN YCTaHOBKH. OnbIThI no

HUCCICOOBAHUIO ABJIICHUA BHCKTPOMaFHHTHOﬁ WHAYKIOWHA:
HCCIIeNOBaHUE M3MEHEHHMH 3HAa4YeHUS U HaIpaBJICHUA

HHAYKIUMOHHOI'O TOKAa

7.21

7.22

duznueckre SBICHUS B MPUPOJE: DICKTPUUYECKUE
SBIICHUS B  arMmocdepe, DIJICKTPUYECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMiH, Apeid MOIIOCOB,
POJIb MArHUTHOTO TIOJIS JUISI )KU3HU Ha 3emiie, MOsIpHoe

CHAHUC

TexHuueckue ycTpoOHCTBa: 3JIEKTPOCKON, amIepMerp,
BOJIETMETpP, PEOCTaT, CUETUUK AIIEKTPUUECKON SHEpPTHH,
AJIEKTPOOCBETUTENbHbIE ~ NPUOOpBI,  HarpeBaTeIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
[IPEIOXPAHUTENH, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, 'CHEPATOP INOCTOSIHHOI'O TOKA

9 KJIACC
Kon
Kon anemenrta [IpoBepsiemble 271EMEHTBI COAEPKAHMS
paznena
MEXAHUWYECKUE SIBJIEHU S
Mexannueckoe JABWKEHHE. MarepuaibHasi TOYKa.
81 Cucrema orcuéra
g 8.2 OTHOCHTENLHOCTE MEXaHNYECKOTO IBHKEHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
#HH##Par##HHepaBHOMEpHOE TPAMOIMHENHOE IBH)KEHUE.
8.4 Cpennsis ©  MrHOBEHHass CKOpPOCTb Tela IpH

HEPaBHOMEPHOM JABUKEHHUH




Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEITHOE

8.5
JBUKECHHE
8.6 #H#HPar##CBoOogHOe manerne. OnbiTol [Nanues
#HiHPar#H##PaBHOMEpPHOE JIBUJKEHUE 110 OKPY’KHOCTH.
8.7 [Tepuon m uvacrora oOpamienus. JluHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEHHE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetuii 3akon HproToHa
8.11 #H##Par##H [pyuHIIMI CynepHO3ULIMK CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ##H#Par###Cuna  TpeHMs: Cculla TPEHUS CKOJIbXEHUS,
. CHWJIa TPEHHUS MTOKOSI, JPYTHe BUIbI TPEHUS
214 ##HPar###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaJACHUS
JBuwxenne  mimaHer  Bokpyr  Comnma.  IlepBas
515 KOCMHYECKasi CKOpocTh. HeBecOMOCTh U meperpy3ku
PaBHOBecHe MaTepHranbHON TOUKH. AOCOIIOTHO TBEPI0E
8.16 oo
o #i#HPar###PaBHoBecue TBEPAOro Tela C 3aKpEIUIEHHON
17 ocblo BpauieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue umnyinbca. UMimyabc cuibl
8.19 3aKOH COXPaHEHHUs UMITYJIbCa
8.20 #H#HHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanuueckasi paboTa U MOILITHOCTb
PabGora cun Tspkectw, ympyroctd, TpeHus. CBs3b
5.22 SHEpruu 1 paboThl
5 [loTrenunanbHass SHeprus Tena, MOAHATOTO  Hal
5.23 MTOBEPXHOCTHIO 3eMJIN
8.24 [ToTeHumanpHas YHEPTUA CKATON NPYKUHBI
5 #HPar##H#Kunetnueckass ~ sHeprus.  Teopema o
525 KMHETUYECKOU SHEPTUU
8.26 Hi#HPar#H##3aKkoH coXxpaHEHHs] MEXaHUYECKON SHEPIUU




8.27

8.28

8.29

[IpakTrueckue paboOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHUs Opycka
WIA JBWKCHUS IIAapUKa MO HAKIOHHOH IUTOCKOCTH.
OnpeneneHre YCKOPEHHS Tella TPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH IyTH OT BPEMEHU TIpH
PaBHOYCKOPEHHOM JIBMDKEHHH 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIH MPH PABHOYCKOPCHHOM
JIBYDKEHUHM 0€3 HadalbHON CKOPOCTH IyTH OTHOCSITCS
KaKk psSa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPSHHSI CKOJTBKCHUS
OT CWIbl HOpMalbHOro JnamieHus. OmnpeneneHue
KodpduimeHTa TpeHus cKoiamkeHus. OmnpeeneHue
KECTKOCTU TpPYKUHBL. OmnpeneneHue padOTHl CHIIBI
TPEHHUS TIPU PABHOMEPHOM JIBIDKEHUHM Tela II0
TOPU30HTANBLHONM TOoBepXHOCTU. OrmpeneneHue padOThI
CWIBl  YOPYrOoCTH  TpU  TOaBEME  Tpy3a  C
WCTIOJNIb30BAHUEM  HETOABIKHOTO M TIOJBMIKHOTO

0JI0KOB

@u3NYeCKUe SIBICHUS B MPUPOJEC: MPUIUBBI U OTJIMBBI
nBukeHrne I1uiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIB)KEHUE AKUBBIX OPraHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JATYUKH

TIOJIOKCHHA, paACCTOSAHHUA U YCKOPCHUSA, PAKCTBI

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

KonebartenbHoe nBukenue. OCHOBHBIE XapaKTEPUCTUKU

o1 Koje0aHuii: Iepruo, 4acToTa, aMIUIUTYAa
92 MaremaTuueckuii u MPy>KUHHBIN MasiTHUKH.
' [IpeBpaiienye sHepruu Npu KoedaTeIbHOM JIBUKEHUN
93 3aryxaromue koJjiebaHusi. BwIHYyX)AeHHBIC KOJICOaHUS.
' Pe3onanc
Mexanndeckue BoJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHbIE W MONEpeYHble BOJHBI. JJIMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B
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TBEPIIOM TeJIe, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BhICOTa 3ByKa. OTpakeHue 3ByKa

9.6 HNHdpa3Byk 1 yIbTpa3ByK
[IpakTrueckue paboThHI:
OmnpeneneHue 4acToThl W Mepuoja  KosieOaHuit
MaTeMaTHYeCKOT0 MasTHUKA.
OmnpeneneHue 4acToThl W Nepuoja  KoseOaHuit
MPY>KUHHOTO MasTHHKA

97 HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjeOaHui

' MOABEIICHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH  TIEpHOJa  KOJeOaHM
MPY>XKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepruo/ia KoJIeOaHui rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH
pYXUHBL. M3MepeHne ycKopeHus: CBOOOTHOTO MaICHUS
®dusnueckue SBICHUS B MPUPOJIC: BOCIPHUSITHE 3BYKOB

9.8 KUBOTHBIMH, 3E€MJICTPSCEHHUE, CEHUCMUYECKHE BOJIHBI,
IyHAMH, X0

99 TexHuyeckue YCTpPONCTBA: 9XOJOT, MCIOIb30BAHHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE T1OJIE 1 QJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31E€KTPOMarHUTHBIX BOJH

103 OnekTpoMarHutHas npupoja ceera. CKOpOCTb CBeTa.

' BomnHoBEIE cBOMICTBa CBETA

[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIIBHOTO TenedoHa
dusnueckue SBIEHUS B TpuUpoje: OHOIOrHyYecKoe

10.5 JEUCTBHE BHJIIMOTO, yJIbTPaprOIETOBOTO u
PEHTTEHOBCKOT0 U3JIy4eHUN

10.6 Texauueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3U
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CBETOBBIE ABJIEHHWA

11.1 JlydeBasa mozenb cBeta. IcTOUHUKM cBETA
11.2 [IpssMonuHetHOE pacpOCTpaHEHUE CBETA
13 Otpaxenue cera. [1mockoe 3epkano. 3aKoH OTpaKeHUs
' cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TonHOE BHYTpEeHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xox nydeii B TMH3E
116 Ontuyeckas cucrema ¢oroamnmnapara, MHKPOCKONA U
' TeJecKoIma
17 I'maz kak omnruyeckas cuctema. bIuU3opykocTh U
' JTAJIbHO30PKOCTh
118 Pasnoxxenune 6enoro cera B cnekTp. OnbiTl HptoTOHA.
' CrnosxeHue crieKTpaibHbIX IBETOB. Jucnepcus cera
[IpakTuueckue paboOTHI:
HiPart##lccnenoBanue 3aBUCHUMOCTH yria
OTpa)kKeHUs CBETOBOTO Jy4a OT YIJia MaJeHHUS.
HiParfH##l13yuenre  xapakTepUCTHK  HM300pa’keHus
MpeIMeTa B IIIOCKOM 3epKale.
#Hi#HPar##lccnenoBanue 3aBUCHUMOCTH yria
NPEJIOMJICHUSI CBETOBOrO Jiyya OT YIVla TaJeHHs Ha
119 IpaHuLE «BO3YyX — CTEKIION.
' #H##HPar#Ht# lonyuenne  M300pakeHU C  [TOMOILBIO
coOuparoien JTUH3HI.
#H#HPar#H#Onpenenene  (POKyCHOTO PpacCTOSHUSL U
OINITUYECKOM CHITBI COOMPAIOIIEH JTHH3HI.
#HHHPar##H#ONBITEI O  Pa3NOKEHUIO OEJIoro CBEeTa B
CIEKTp.
#HHHPar##H#ONBITEl 110 BOCHPHUATHIO IBETA IPEAMETOB
IIpU UX HAOJIIOIEHUH Yepe3 [IBETOBbIE (PMIIbTPhI
@dusnueckue sBICHUs B mpupoje: 3atMeHus CoiHIA |
11.10 JlyHsl, 11BE€Ta TEJ, ONTHYECKHE SBJICHHS B arMmocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texnuueckue YCTpOﬁCTBaI OYKH, IMCPHUCKOII,




(doToanmapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBGIE ABJIEHUA

11 Oneitel Pezepdopna w mimaHerapHas MOJENb aToMma.
' Mogens aroma bopa

192 Hcnyckanne u morjomeHue cBera aroMoM. KBaHTEHL
JIuneityarbie CIEKTPBI

12.3 PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3IIyIeHHS

124 Crpoenue aromHoro snpa. HykionHas Mopelnb
aToOMHOTO siapa. M30Tomsl

15 PanuoaktuBHble mpeBpamienus. Ilepuon momypacmana
' ATOMHBIX SIZIEP

196 SnepHble peakuuu. 3aKOHBl COXPAHEHHUS 3aps0BOTO U
MacCOBOI'0 YUCEI

12.7 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU

- Peakumu cunTe3a u eneHus saep. VICTOYHUKY SHEPTHH
CoHia u 3BE31

199 Snepnas oHepretuka. [JleiicTBue paaMOaKTUBHBIX

I/I3J'Iy‘~ICHI/II\/JI Ha JXUBBIC OPraHU3MbIL

[IpakTryeckne paboOTHI:

HaOmroneHne CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB
W3ITY9YCHUSI.

12.10
HccnenoBanue TPEeKOB: M3MEPEHUE SHEPIMU YACTHILIBI
0 TOPMO3HOMY TIyTH (110 poTorpadusm).

W3mepenue paanoakTUBHOTO (poHa

@duznueckue SBICHUS B NPUPOJAE: €CTECTBEHHBIN
paaroOaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
JCHCTBHE PAJMOAKTUBHBIX W3JIYyYEHUH HAa OpPraHU3M

YCIO0BCKa

1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaTbHBIN JO3UMETpP, Kamepa Buiibcona




HPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0230BOr0 yPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI'0 0011ero odpasosanus Ha ocHoBe PI'OC

[Tonumanue ponu  QU3MKKM B HAYYHOM  KapTHMHE  MMpa;
c(OpPMHPOBAHHOCTL 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBS3U

U TI03HABA€MOCTH SBJIICHMM IIPUPOABI, O PpOJM DKCIEPUMEHTAa B
¢usuke, o cucremoodOpasywomeil poiau (U3MKM B pa3BUTHU
€CTeCTBCHHBIX HayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHU
¢u3nUecKux 3HAHUM M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYyUHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOexHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHME IMPOLIECCOB OKPYKAIOIIEro

MHpa, pa3BUTHUC TCXHUKU U TEXHOJOTHI

3HaHUS O BHJAAaX MaTepuH (BEIIECTBO M TMOJE), O MABIKCHHH Kak
crocobe CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TEOPUU
CTPOCHHUSI BEMIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBICHUU TMPHPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX ¥ KBaHTOBBIX);
YMEHHE pa3inyaTh SIBJICHUS 10 ONUMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE U3YUEHHBIX PU3NUECKUX SBICHHIM
B OKpYXalolleM MHpEe, BBIIEISAS HUX CYLIECTBEHHbIE CBOMCTBa
(mpu3HAKH)

Brnanenue ocHOBaMM TOHSATUHHOIO ammapata M CHUMBOJUYECKOTO
a3blKa (DU3MKU U UCHOJIb30BAaHUE HX JUIsl pelleHus y4eOHbIX 3ajady;
YMEHHE XapaKTepHu30BaTh CBONCTBa Tel, (U3WYECKUE SIBICHUA U

MPOIIECCHI, UCTIONB3YS (PYHIaMEHTAIbHBIC U SMIIMPUUIECKUE 3aKOHBI

YMeHune onuckBaTh HN3YUYCHHBIC CBOMCTBA Te U (I)I/ISI/I‘IGCKI/IG SIBJICHUA,

UCTIONB3YS GUBNIECKUE BEITUIMHBI

Brnanenue ocHoBaMH METOJOB HAay4yHOTO IIO3HAHUSA C Y4YETOM
coOnrofeHus mpaBuil Oe30MacHOro TpyAa: HalOoJieHue (PU3NUYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMsS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3aMHUCHIBATH €0 PEe3yJIbTAThI, (POPMYIHPOBATEH BHIBOJIBI,
MIPOBEJICHHUE MPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEIHUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTaHOBKY IO HMHCTPYKLMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4E€TOM 3a/IaHHON MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  SKCIEPUMEHTAIBbHBIX  HCCIIEIOBaHMIL;
CaMOCTOSITENIbHO  COOMpPaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHUWE IO  MHCTPYKUUH,  MPEICTABIATH
MOJyYEeHHBbIE 3aBUCHMOCTH ()M3MUYECKHUX BEIUYMH B BHUAE TaOIuUIl U
rpauKOB, yUYUTHIBATh MMOTPEUTHOCTH, JI€TaTh BBIBOJBI 110 pe3yIbTaTaM

HCCIICIOBaHUA

[TonnmaHue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MoJene
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPJOE TEJNO, MOJEIU CTPOCHHS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJEJIb aTOMHOTO $pa) U yMEHHE NPUMEHATh UX IS

00BACHEHHS (1)I/ISI/I‘I€CKI/IX MpouecccoB

YMeHne oOBACHATH (U3MYECKHe IMPOLECChl U CBOICTBAa Tel, B TOM
qyucie W B KOHTEKCTE CHUTyallud NpPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIIATh IPUUUHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUYEHHbIE CBOMCTBA (PU3NUECKUX

HBHGHHﬁ, (I)I/I3I/I‘-ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTU U MOJCIIN

VYMeHue pemaTth pacy€THele 3ajauu (Ha Oaze 2 — 3 ypaBHeHui),
UCHOJNB3YySl 3aKOHBI U (opmynbl, CBs3bIBaloOlIUMEe (uU3nuecKue
BEJIMYMHBI, B YAaCTHOCTH, 3allMCHIBaTh KPAaTKOE YCIIOBHE 3aJayH,
BBISIBIISIT HEJOCTAIOLIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIbI,
HEoOXOouMbIe AJis €€ pelIeHUs, UCII0Ib30BaTh CIIPABOYHBIE JJAHHBIE,

IIPOBOJUTE PAcy€Tbl U OLCHUBATh PEAIUCTUYHOCTH I10JIYYEHHOI'O
3HaYeHUs] (PU3MUECKON BEIIMYMHBI; YMEHHUE OMNpPENEeNsTh Pa3MEPHOCTH

(bu3UUeCcKOi BEIMYUHBI, TOJYYCHHOH MPH PeIICHUH 3a1a4l

YMeHue XapakTepu3oBaTh IIPUHLHUIBI  ACUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM YHUCJIE OBITOBBIX MPHUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTMYECKHUX MIPOLIECCOB I10 UX OIUCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBAaX (DM3MYECKUX SBICHUNH U HeoOXxomaumple (HU3UUIECKHE




3aKOHOMEPHOCTHU

10

YMeHHEe UCNONBb30BaTh 3HAHWS O (U3WYECKHX SBJICHUSAX B
MOBCEHEBHOM KM3HM Il  oOecreyeHHss O€30MacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMM, COXPAHEHHUS 3JI0pOBbsI W  COOJIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYXAIOIIEH cpene; MMOHMMaHHUEe
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKECHUH (PHU3UKH U TEXHOJOTHIM

JJI palfliuOHAaJIBHOI'O IPHUPOAOITIO0JIb30BaHUA

11

OnelT moucKa, TpeoOpazoBaHUS M MpeAcTaBiIeHHs HH(OpMaLUU
(GU3NYECKOTO COJEpKaHUsl C HCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMW; YMEHHUE OLIEHHMBATh JIOCTOBEPHOCTH
MOJyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIONIMXCSA 3HAHUA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  HCIOJb30BAThb  IPH
BBITIOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIONMYJISIPHYIO JIUTEPATypy
bu3NYecCKoro coaep)kaHus, CIpPAaBOYHbIE MaTepHalbl, PECypChl CETH
WuTtepHer; BrnajgeHWe 0a30BBIMH  HAaBBIKAMH  NPEOOPA30BAHUS
uHbOpMallMu U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTyIO; yMEHHE
CO3/1aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(bOpMaI_II/II/I N3 HCCKOJIBKUX NCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
- Mexanndyeckoe aBuxkeHHe. MatepuanbHas Touka. Cucrema  OTcuéra.
. OTHOCUTETHHOCTH JIBFKECHUS
PaBHomepHoe u HepaBHOMepHOe nBIKeHUe. Cpemusisi ckopocTb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOpOCTH: V = S/t
PaBHOMepHOE TpsIMOSIMHEHHOE NBIKEHHE. 3aBUCHMOCTh KOOPJIWMHATHI Teja OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSMOIUHEHHOTO JBUKECHHUS:
L3 x(1)=x,+vt
['padmku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKLUHUU CKOPOCTH, TPOEKIHH
nepeMenieHus, TYyTH, KOOPAWHATHl TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpAWHATBHI Tela OT BPEMEHHU B CiIy4dae pPaBHOYCKOPEHHOIO
MPSIMOJTMHEHHOTO JIBFDKCHUSI:
2
S =vy s+ ay= ;
2
@opMysbl IS TIPOCKIMU TEPEMEIIEHUs, MPOEKIUU CKOPOCTH U TMPOEKIIUU
YCKOpPEHUS IPU PABHOYCKOPEHHOM MPSIMOIUHEHHOM JBMKECHUU:
2
1.4 .sx(r)=vﬁx-r+ﬂx-3.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘c: - L’}1.'1'2 =2HISI
I'padbukn 3aBHCHUMOCTH OT BpEeMEHH Ui NPOCKIUU YCKOPCHHSI, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUs, KOOPAWHATHI TIPH PABHOYCKOPECHHOM
NPSIMOJTMHEHHOM JIBHXKEHUU
CroOoanoe manenue. Dopmysbl, OMUCHIBAIONIME CBOOOIHOE TAJeHUE Telia IO
1.5 BEepPTHKAIH (IBWKEHHE TeJda BHHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOpPEHUS,




MPOCKIIMH CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM TAJCHUU Tela TO0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JIBWJKEHHUS Tejla M0 OKpykHocTtu. Hampasnenue
CKOpOCTH.

dopmyna s BBIYUCIEHUSI CKOPOCTH 4Y€pe3 pajuyC OKPYKHOCTH M TEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemuTenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIHLHOTO

yckopenus. Dopmyiia Uit BBIYUCICHUS YCKOPEHHUS:

1.6
2
a. — L
"R
dopmyia, CBSI3bIBalOIIAs IEPUO U YACTOTY OOpaIleHHUs:
1
V=—
T
Macca. [InotHocTs BemecTa. @opMyiia sl BBIYMCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BekTopHas (uznueckas BeauurnHa. ClokKeHHe Cuil
1.9 SIBnenune nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHs Tejla U BEKTOpa CUJIbI, IEHCTBYIOIEH Ha

TCJI0

1.11

Bzaumopeinicteue ten. Tpernii 3akoH HeroToHa:

Fry=-Fiy

1.12

TpeHI/IC IOKOs U TPCHUC CKOJIBKCHUS. d)opMyna JJI1 BBIYUCJIICHUS MOAYJIA CHIIBL

TPEHUA CKOJIbKCHU:




F_=n-N

1.13

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKOH yIPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -1H4
F=G.—-L1 2
R
Cuiia TshkecTH. Y CKOpeHHEe CBOOOTHOTO MaICHHSL.
®opmynia 1715 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3M MoBepxHOCTU 3eMin: F = mg.
JIBmxenue rianet Bokpyr Couriia. [lepBas kocMuUecKasi CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbce Tena — BekTopHast prusnyeckasi BeIMUMHA.
p=md

I/IMHy.]'IBC cuctemsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsI UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI TEII:
p=myU +im, Ly =const
PeakTuBHOE IBHKEHUE

Mexanundeckas padora. @opmyia st BEIYUCICHUS paOOTHI CHIIBL:

A=Fsooscx

Mexann4yeckass MOIIHOCTb:

N=2
'

1.18

Kunernueckas u IMOTCHIHAJIbHAsA SHCPIUs. d)opMyna JUIA BBIYHUCJIICHUA

KUHETUYECKON IHEPTHUM:

HE_JE
Ey ="

TeopeMa 0 KHHETUYECKOU OHCPIHUHU. <I)opMyJ1a JIJISI BBIYMCIICHUS IIOTCHIIUAIBHON




OHEPIuu TE€jia, MOAHATOIO

Hax 3eMIIEH:

E,=mgh

Mexaandeckas OHCPIUA:

E=E;.+E p
L.19 3aKOH COXpaHEHUs1 MexaHn4ecKkoil 3Heprun. dopmyna 11 3aK0Ha COXpaHEHUs
MEXaHUYECKON SHEPrUU B OTCYTCTBHE CHII TPEHM: £ = const.
[IpeBpalieHre MEXaHUYECKOW SHEPTUU [TPU HAIMYWHN CUJIbl TPEHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Momenrt cunst: M - FL
VYcioBre paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonsrxHbIN 1 HeOABXKHBIHN O510KK. KIIJ] mpocThIX MEXaHU3MOB,
n= Anonesaas
AS&TIHHH
JlaBiienue TBEpAOTO TENA.
dopMyna 171 BBIYMCIICHUS 1aBJICHNs TBEPAOTO Tella:
F
P= G
191 JlaBnenue raza. ATMocepHoe JaBiIeHUE.
. I'mapocraTndeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opMya 17151 BBIYUCICHUS JABJICHUS BHYTPH JKHUJIKOCTHU:
P=pgh+Du,
1.22 3axoH [lackans. I'mapaBanueckuii mpecc
3akoH Apxumena. Popmyna AId ONPEICIIECHUS BBITAIKUBAIOLIEH CHIIBI,
JICHCTBYIOIEH Ha TEJO, HOTPYKEHHOE B KUAKOCTh WIIH ra3:
1.23

VYcnosue nnaBanus tena. [InaBanme CYI0OB 1 BO3AYXOILIaBaAHUEC




1.24

Mexanuueckue KoneOaHus. AMIUIMTYyAa, TEPHOJ W YacTOTa KoJieOaHUH.

dopmyiia, CBSI3BIBAIONIAS YACTOTY U IEPUO]] KOJIeOaHHIA:

1.25

Marematuueckuii ¥ NpPYyKUHHBIM MasTHUKU. [IpeBpaiieHue oSHepruu Ipu

Ko0JIeOaTEIbHOM JBHXXCHHUH

1.26

3aryxatomue Kojaebanus. BeiHy)KaeHHbIe Koebanus. Pesonanc

1.27

1.28

MexaHndecKue BOJIHEL. HpOI[OJ'IBHBIe N IOIICPCUYHBLIC BOJIHBI. ,HJ'II/IHa BOJIHBI H

CKOpPOCTb PaclpOCTPAHEHHS BOJIHBI:

Lh=v-T

3Byk. I'poMkocTh M BbicOoTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHUIIE

IByX cpell. MH(pa3Byk U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3MmepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPYXKHUHBL; KOI(PPHUIMEHTa TPEHUsI CKOIbXKEHHs; pabOoThl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpPEIHEH CKOpPOCTH JBM)KEHHUS OpycKa IO HAKJIOHHOHM IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOTbl M
nepuoAa KoieOaHUl MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
Kosie0aHuI NPYKUHHOTO MAasTHUKA; MOMEHTA CUJIb, IEHCTBYIOLIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH MpPU TOABEME Tpy3a C TMOMOIIBI0 HEMOJIBUKHOTO
6J10Ka; pabOThI CUJIBI YIPYTOCTH MPH MOAbEME I'Py3a C TOMOIIBIO MTOIBUKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTU apXHMMEIOBOM CHIIBI OT 00BbEMaA MOTpyKEHHOU
YacTH TeJla U OT IJIOTHOCTHU XKUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTEIECHU
nedopMaIuu MPYKUHBL, YCKOPEHUS Opycka OT yIyia HaKJIOHA HAIPaBIISIONICH
nepuoAa (4acToThl) KoieOaHUN HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; MEPHOJ
Kosie0aHUIl MPY>KUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU NPYKHUHBI;
UCCIICIOBAaHUE HE3aBHCHMOCTH IEpPHOAa KOJICOAHWH HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMH B KMBOM U HEKUBOU IIPUPOJE, IEUCTBUE CUIIBI TPEHHUS B IIPUPOJIE U

TCXHUKC, TPUIHNBBI W OTJIMBBI, JABMIXCHHUC IIJIAHCT Conueynon CHUCTCMBI,




PEaKTUBHOE JBH)KEHUE KUBBIX OPIraHU3MOB, PbIYary B TEJIE YEIOBEKA, BIIUIHHUE
aTMOC(EepHOro JIaBJICHUS HA JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKHUBOTHBIMHU, 3CMIJICTPSACCHUC, celicMU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGG.’ CIIMAOMETP, AATYMKHU IIOJOXKCHHUA, paCcCTOAHUA U
YCKOpPCHUA, AOUHAMOMCTpP, I[MOAIIWIIHUKHU, PAKECThI, pbIYyar, HOHBH)KHBIﬁ u

HCHOI[BPI)KHI)Iﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IIPOCTBIE MEXaHU3MbI B 6BITy,

131 COOOIIAOIIMECS] COCY/Ibl, YCTPOHCTBO BOAOIPOBOAA, TMIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BAaHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW  TEOpUU  CTPOEHUS

2.1 BenecTBa. Mojienu TBEPAOTo, JKUIKOTO M Ta3000pa3HOTO COCTOSHUH BEIIECTBA.
Kpucrannuueckue u amop¢Hsbie Tena

25 JBwxenne wyactun BemectBa. CBs3b CKOPOCTH JABWXKEHUS YacTHUI] C

. Temrneparypoil. bpoynosckoe nBmxenue, nuddysus

23 CMauuBaHUE U KaNWJUISIPHBIE SIBJICHUS

24 TemoBoe paciIupeHHe U CKaTue

2.5 TemnnoBoe paBHOBecCHE

26 Buytpennsis sneprusi. Pabora m Temomepenadya Kak CIOCOObI W3MEHEHHUS

. BHYTPEHHEH SHEpruu

2.7 Buapl Tenonepenaun: TemIONPOBOJHOCTb, KOHBEKIIMS, U3IyYECHUE
HarpeBanme wn oxyaxknaenue Ten. KonudectBo — TEIUIOTHL. Y elbHAs
TEIUIOEMKOCTB:

2.8
O=aml(t,~t)
3aKOH COXpPAaHEHHUS PHEPIMM B TEIJIOBBIX IpolLeccax. YpPaBHEHUE TEIJIOBOTIO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u xoHneHcanus. M3MeHeHHe BHYTPEHHEW SHEpPruuM B MPOLECCE

510 UClapeHusi M KoHAeHcauuu. KumeHwe IKUIKOCTU. YJielabHas TerioTa

' napooOpa3zoBanus: L = O/m

2.11 BnaxnocTe BO31yxa




[InaBnenne wu Kpuctammzanusa. V3MeHeHHe BHYTPEHHEW »HHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJIJIM3allHH. yILGJ'ILHaSI TCIJI0TA IIJIaBJICHUA !

2.12 ). 0
T m
BHyTpeHHss dHeprus Cropanus TOILIUBA. Y [elIbHAS TEIUIOTa CTOPAHUS TOILINBA:
2.13 q=0/m
2.14 [pununs! paboTs! TeroBbix aurareneid. KI1J TermoBoro qeurarens
Ipaxmuueckue pabomul
W3MmepeHune ynenpbHONW TEIUIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBa
TEIUIOThl, MOJyYEHHOTO BOJOW KOMHATHOW TeMIEepaTypbl (UKCUPOBAHHOM
MacChl, B KOTOPYIO OIYIIEH HarpeTbli LWIMHAP; KOJUYECTBA TEIIOTHI,
2.15 OTIAHHOI'O0 HAarpeTbIM LWIMHIPOM, IIOCJIE ONYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEJIIBHOM BJIAXKHOCTU BO3AYyXd; YAEIBHOW TEIUIOTHI
IUIaBlIeHUs Jbaa. lcciaenoBaHwe HM3MEHEHUs TEMIIepaTypbl  BOJABI  IIPH
Pa3IUYHBIX YCJOBMSIX; SIBJEHMSI TEIUIOOOMEHA NpPU CMEUIMBAaHUM XOJOJHOW U
ropsiuei BOAbI; IpoLEecca UCIIAPEHUS
Qusuueckue sa61eHUs 8 Npupode: TIOBEPXHOCTHOE HATSHKEHUE W KalWJUIPHbIC
2.16 SBJICHHSI B TMPUPOJIC, KPUCTALIBI B mpupoje, uzinydenue ConHIla, 3amep3aHue
BOJIOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHUe POCHI, TYMaHa, MHEs, CHera
Texnuueckue ycmpoticmea. KalWLIsApbl, IPUMEPHI UCIIOJIb30BAHMSI KPUCTAILJIOB,
517 JKUJKOCTHBIM TEPMOMETP, AATYHUK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOILICHHUS
. JIOMOB, TUTPOMETpBI, IICUXpPOMETp, MapoBas TypOMHA, JBUTATElb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpusanys Tei. /[Ba Buaa 31eKTpUUECKUX 3apsI0B
3.2 Bsaumopeiictue 3apskeHHbIX Tel. 3akoH Kynona
33 3aKOH COXpaHEHHUs IEKTPUIECKOTO 3apsaa
34 Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. I[IpuHiun
' CYTIEPIO3UIMH HTEKTPUUYECKUX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn »snexrtpudeckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO IOJISL HA
' ayIeKTpuueckue 3apsaasl. [[pOBOAHUKY U AUAIEKTPUKU
3.6 [TocTosiHHBIN neKTpUYeCKuil TOK. JlelcTBUA AneKTpudeckoro Toka. Cuia Toka.




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

:‘)HCKTpI/I‘IeCKOC COIIPOTUBJICHUC. yI[eJ'H:HOC QJICKTPHUICCKOC COIIPOTUBJICHUC!

3.7 R =pl/S
18 3akon Oma a1 yyacTka aekTpuueckoit nernu: [ = U/R
ITocnenoBarenbHOE COEMHEHNE TPOBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapamiensHOE COeIMHEHNE TPOBOIHUKOB PABHOT'O COITPOTHUBIICHHUS:
U=U;I=I+1; rR=5
2 2 -
CMeliaHHble COEJUHEHMSI IPOBOJHUKOB
310 Pabota 1 moiHOCTh 351ekTpuyeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
319 OnpiT Opcrega. MarHuTHOE IMoJie NMPSMOrO MNPOBOJHMKA C TOKOM. JImHumM
MarHUTHOM MHIyKLIUH
313 MarautHoe 10JI€ TOCTOSHHOTO MarHuTa. BsaumopeicTBue NOCTOSHHBIX
MarHuToB
3.14 JleficTBHe MarHUTHOTO TOJIS HA IIPOBOJIHUK C TOKOM
3.15 Oneitel Dapanes. SIBnenue aaeKTpoMaraHuTHOM HHAYKIMK. [IpaBuiio Jlenna
Ipaxmuueckue pabomul
W3mepeHre  JIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOpPA;  MOLIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI NIEKTPUIECKOTO TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOMIETO B IPOBOJHHUKE

(pe3ucTopsl, TaMIOYKa), OT HAMPSDKEHUS HA KOHIIAX MPOBOIHUKA; 3aBUCHMOCTH
COTIPOTHUBIICHUS OT IJUHBI MPOBOJHKKA, TUIOIIA/H €TO IMOMEPEYHOT0 CEUSHUS U

YACIBbHOTO COITPOTUBJICHUS.




[TpoBepka mpaBuia JUisi AJIEKTPUUYECKOTO HANPSHKEHUS MPHU MOCIEN0BATEIbHOM
COCIMHEHUM TMPOBOJHMUKOB; MpPaBWJIA JJISI CUJIbl 3JIEKTPUUECKOrO0 TOKa MpHU

nmapauiCJibHOM COCIUHCHUU ITPOBOIHHUKOB (peBI/ICTOpBI u J'IaMHOLIKa)

Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKUE SBJIEHHs B aTmocdepe,

3.17 AJIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMITH, Apei( MOI0COB,
POJIb MATHUTHOTO TOJIA JUIS KU3HU Ha 3emiie, OJISIpPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOcCTart,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  DIEKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
MPEIOXPAHUTENN, BJIEKTPOMArHUT, JJIEKTPOJBHUraTeilb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKTpoMarHuTHbIe BOIHBIL. [lIkana 3neKTpoMarHuTHBIX BOJIH
3.20 JlydeBas monenb cBeta. [IpsiMonnHeitHOe pacnpoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lmockoe 3epkaio
3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyuerr B nmH3e. DokycHOe paccrosiHue JMH3BL. OnTUyYeckas CHUil
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cuctema. OnTudeckue npudopsl
IIpakxmuueckue pabomsi
#i#HtPar#H##lI3Mepenne ONTHYECKON CHIIBI coOuparommield JUH3BL, (OKYCHOTO
paccTosiHus COOMpArOIIE TUH3HI (TI0 CBOMCTBY PaBEHCTBA Pa3MEPOB MIPEAMETA U
n300pakeHHsi, KOTJa MpeAMET PacIoNioKeH B JBOMHOM (OKyce), MoKazarems
3.26 IIPEIOMJICHUS CTEKIIA.
##HtPar#H##llccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparomield JHMH3bI; M3MEHEHHUs (OKYCHOTO PpACCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTHM YIJIa MPEJIOMJIEHUs CBETOBOIO Jiyya OT yIja MaJieHUs Ha
TPaHUIIE «BO3IYX — CTEKIIO»
327 Qusuueckue senenuss 6 npupooe: 3armenus Connna u JlyHbl, 1mBeTa Ted,
' ONTUYECKUE SBICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEpPHCKOI, ¢oToanmapaT, ONTHYECKHE
. CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, raMma-uznydeHus. Peakuuu anbda-u Oera-




pacnana

4.2 OmnbiTel Pe3epdopaa no paccesuuro anbda-vactuil. [Imanerapnast Mmoaens atoma

4.3 CocTtaB aToMHOTrO sifjpa. M30Tomnsl

4.4 Ilepuon nosypacmnana aTOMHBIX sJI€p

4.5 SnepHblie peakiyu. 3aKOHbI COXPAHEHHUS 3aps10BOTO M MACCOBOT'O YHCE
Qusuueckue a61eHUs 6 nNpupode: E€CTECTBEHHBIM paIMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyYd, PaJdOaKTHUBHOE HW3JyY€HHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PAANOAKTUBHBIX U3IyYECHUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea. CIIEKTPOCKOI, UHANBUAYAJIbHBIN T03UMETP, KaMepa

BI/IJ'IBCOHa, AACpHAadA OHCPreTuKa




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

[Tepeimkun .M., iBanoB A.W. ®u3uka: 7-i kiacc: 6a30Bblid YPOBEHb:
y4eOHUK; 3-¢ u3aaHue, nepepadoraHHoe. AKIIMOHEPHOE OOIIECTBO
"UznarensctBo "[Ipocemenue” 2023

[leppiikun MU.M., I'yrhuk E.M., UBanoB A.W. u npyrue. ®uszuka: 8-ii kiacc:
0a30BbI YpOBEHB: yUeOHUK; 3-€ n3Ianue, nepepadbotanHoe. AKITMOHEPHOE
obmectBo "M3natennctBo "[Ipocsemenne"” 2024

[Teppiikun MU.M., I'ytHuk E.M., UBanoB A.U. u npyrue. ®usnka: 9-i1 knacc:
0a30BbIl YPOBEHb: YUeOHUK; 3-€¢ U3/laHue, epepadoTaHHOe. AKITMOHEPHOE

obmectBo "M3narensctBo "IIpocBemenne” 2024

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46
	Страница 47
	Страница 48
	Страница 49
	Страница 50
	Страница 51
	Страница 52
	Страница 53
	Страница 54
	Страница 55
	Страница 56
	Страница 57
	Страница 58
	Страница 59
	Страница 60
	Страница 61
	Страница 62
	Страница 63
	Страница 64
	Страница 65
	Страница 66
	Страница 67
	Страница 68
	Страница 69
	Страница 70
	Страница 71
	Страница 72
	Страница 73
	Страница 74
	Страница 75
	Страница 76
	Страница 77
	Страница 78
	Страница 79
	Страница 80
	Страница 81
	Страница 82
	Страница 83
	Страница 84
	Страница 85
	Страница 86
	Страница 87
	Страница 88
	Страница 89
	Страница 90
	Страница 91
	Страница 92
	Страница 93
	Страница 94
	Страница 95
	Страница 96
	Страница 97
	Страница 98
	Страница 99
	Страница 100
	Страница 101
	Страница 102
	Страница 103
	Страница 104
	Страница 105
	Страница 106

		2025-09-30T14:33:21+0300




