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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3MKke Ha YypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE MOJIOKEHUWN U TpPeOOBaHWM K pe3yidbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHOW MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueil porpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanus yueOHoro npeamMera «Ousukay.

Conmepxanne mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alUI0 W3y4YEHUs
¢u3nKn Ha NEATENHHOCTHOW OCHOBE. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yUeHUs T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOIO COJCpXKaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

[IporpamMmma no ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YUUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

dusnka sBiIsIeTCA CUCTEMOOOPA3YIOIIUM I €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OUOIOTHEN, aCTpOHOMHUEH 1 (pu3nuecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUpa, MPEJOCTaBIsIeT Haubosee sCHbIE
o0pa3ipl MPUMEHEHHUs] HAYYHOI'O0 METOJA MO3HAHUs, TO €CTh CIoco0a MOIydYeHHUs
JOCTOBEPHBIX 3HAHUU O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
00pa30BaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTU U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3yyenne ¢u3ukun Ha 0a30BOM ypOBHE MpEANojaraeT OBJIAJCHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYyUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHSATH SIBJICHMUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIlAaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA /ISl TIOTyUYEHUS BBIBOJIOB.

Henu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpemnogaBanusi ydeOHOro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opraHu3anusx Poccuiickoii @expepauuu, peann3yrOMIUX
OCHOBHbIE  00I1€00pa3oBaTebHbIE MPOrPaMMbl, YTBEPKIEHHONM pelICHUEM



Koserun MunuctepcTa npocsenieHusi Poccuiickoit @enepanuu (IpoToKos oT 3
nexadpst 2019 r. Ne [1K-48H).
Heaun uzyyenus ¢pusuku:

NprUOOpEeTeHHEe WHTEpeca W CTPEMIICHHsS] OOydYarolmuxcsi K HaydyHOMY
M3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HWHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MIO3HAHUS M (HOPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIINM SIBIICHUSIM;
(dopMUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YICHHS OCHOB
CTpOCHHMSI MaTepH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dopMupoBaHUE TPEACTABICHUNA O POIM (U3UKH TSI Pa3BUTUSA IPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCUOHATTLHON JIEATEIHHOCTH, CBSI3aHHOW ¢ (PU3UKOMH, MOATOTOBKA K
JaJbHEHIIIeMy OOYYCHHIO B ’TOM HaIpaBJICHUH.

JlocTikeHne 3THUX Iejiel MmporpaMMbl 1o (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

OpuoOpeTeHre 3HAaHWM O JHUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXAHUYECKUX, TEIUIOBbIX, JJIEKTPUYECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

MpUOOpPETeHUE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SIBIICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIIEHUs NPOCTEHINMX pacuy€THBIX 3aJady C
UCII0JIb30BaHUEM duznyeckux MoJIeNIeH, TBOPUYECKHUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUMN HAOJIOAAaTh MPUPOIHBIE SBICHHS U BBIIIOIHITH OIBITHI,
nabopatopHble pabOTBI U OIKCIEPUMEHTAJIbHBIE HCCICNOBAaHUS C
HCII0JIb30BAaHUEM U3MEPUTEIIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuel (U3NIECKOro COIAEPIKAHMS,
BKJIFOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUSX (DU3UKH, aHAIHU3 U
KPUTHUYECKOE OLIEHWBaHUE NH(POpMAIIH;

3HaKOMCTBO €O chepamu po(hecCUOHATBEHON ACITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus otBouTcst 238 vacoB: B 7 knacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 102 yaca (3 vaca B HEZEIIO).

[Ipennaraemslii B mporpaMme 1no (Qpu3uke nepedyeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHATENIbHbIN XapaKTep, yYUTEIb JENAaeT BbIOOP MPOBEACHHUS



Ja00paTOPHBIX PadOT M ONBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
00yyJarommxcs, CIUcKa AKCICPUMEHTAIbHBIX 3aJlaHUM, TpeajiaraéMbIX B paMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMEHa 10 (PU3HKE.



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAONIEro Mupa.

duznka — Hayka o mpupone. SABneHuss npupolbl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, DIIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHas CUCTEMa €/IMHUIL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKd H3Yy4aloT MPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHUE, TOCTAaHOBKA HAyYHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaemMoro apieHus. Onucanue Gu3NUECKuX SBICHUM ¢ MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, JJIEKTPUYECKHE, MAarHUTHbIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbBIX U3MEPEHHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopuwvie padbomul u onvimol.
1. OmpeneneHue UEHbI AeIE€HUs MIKaJIbl U3MEPUTEIBHOTO PUOOpa.
2. M3MepeHune pacCTOAHUM.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OnpeneneHue pa3mMepoB MAJIBIX TEL.
5. W3mepenne Ttemmeparypbl IOpU MOMOUIM >KHAKOCTHOIO TEPMOMETpPA U
JaT4hKa TEMIEPATYPBHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIble, YeM OOJIbIIe BhICOTA
IyCKa.

Pa3pnen 2. [lepBoHaya/ibHbIE CBeICHUSI O CTPOCHUM BellecTBAa.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHMSI 4YacTUL[ C
Temrneparypoil. bpoyHoBckoe nBmwkenue, muddysus. BzammonmericTBue 4acTHI
BELIECTBA: IPUTSKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MEXAy CBOMCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmropenne OpoyHOBCKOTO JIBHXKECHHSI.



2. HaGmonenue quddys3un.
3. HaGmronenme  sBiaeHUl,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopusvie pabomel u onvimel.

1. OueHka JuaMeTrpa aroMa METOAOM psAnoB (C  HUCIOJIb30BaHUEM

dboTorpaduii).
2. OmbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHssi CKOpOCTh HNPH HEPABHOMEPHOM ABHKEHMHU. Pacdér mytu u
BPEMEHH JIBHXKCHUSL.
SBnenue wuHepUMH. 3aKOH HWHEPIUMU. B3auMmopeicTBHe Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH [BH)KEHMS Tel. Macca Kak Mepa HWHEPTHOCTU Tela.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUsA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenune cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 0 OJHOW IpsiMOoM. PaBHOnencTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. HM3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUYKECHUS.
3. HaOnronenue siBaeHUS MHEPLIUH.
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.
6. CroxeHue CuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIKOCTH,
MOJIETTH DJIEKTPUUYECKOTO aBTOMOOWIISI M TaK Jajee).

2. OmnpenenieHre cpeHEd CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa M0
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsiKeHus (aedopmarivu)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. ONbITHl, I€MOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHS CKOJIbKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH W ra30B.



Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT 00bEéMa, Temmeparypsl. llepemaya maBieHUs
TBEPIABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackans. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

Atmocdepa 3emuin u armocepHoe mamieHue. [IpuumHbl CyliecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHHs OT BBHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XUAKOCTU M Tra3a Ha IOrPYKEHHOE B HUX Teno. BriTankusaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBneHue nelcTBUst arMOCPEPHOTO JaBICHHUS.

3aBUCUMOCTbH BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena

S A T o

U IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

8. YcIIOBHE IUIaBaHUS TEJI: JIABAHUE WM MOTPY>KEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIIECHHS INIOTHOCTEH Tella U JKUIKOCTH.

N

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJKOCTb YaCTH TEJIa.

2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
NOTPYKEHHOE B KUAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, ACMCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JICHUCTBYIOIICH Ha TEJO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUKOCTh
YacTH TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.

5. KonctpynpoBanue apeomeTpa WIHM KOHCTPYUPOBaHUE JIOAKU U
OIPEAEIICHUE €€ TPY30HOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio

paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€



npaBmwio» Mexanuku. KIIJ[ mpocTteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThI CUIIbI TPEHUS P PABHOMEPHOM JBUKEHUU TeJla TI0

TOPU30HTAIBHON OBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHEHUSI MEXAHUUYECKOW SHEPTUM.
8 KIIACC

Pasnen 6. TenJioBblie siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPXKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogaenun TBEPAOro, JKUJAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJICKYJISPHO--KUHETHYECKOU TEOPUH.
CmaunBaHue U KamWUISIpHBIE ABICHUS. TermoBoe paciupeHue u cxaTue.

Temneparypa. CBsi3b TeMmIepaTrypbl CO CKOPOCTHbIO TEIJIOBOIO JBUXKCHUS
yactull. BuyTtpenHsss sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEH JHEpruu:
TerIonepeaada u coBepiieHue padboTel. Buasl Temonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyUYCHUE.

KomanyecTBo TemnoThl. YIenbHas TEIJIOEMKOCTL BellecTBa. 1eImiooOMeH M
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruloBoro Oananca. IlmaBineHue w
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECCTB. YAEJIbHAd TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYienbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TeMIIEpaTypbl KHIIGHHS OT aTMoC(epHOTo
JIaBJICHMSI.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Ipunnunsl pabotel TermaoBbix aBurateneit KIIJ[ TerioBoro aBurarters.
TermnoBble ABUTATENIN U 3aIUTAa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmopenune OpoyHOBCKOTO JIBHIKEHHSI.



vk W

© o N o

10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OalsIOHE IIPHUIIA.

OneITeI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJIICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHEHHs] BHYTPEHHEH »HHEpruM Tejla B pe3yJibTare
TeIuIonepeaadyu U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEIUIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCnapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUUYECKOTO TOKAa.
HNcToyHMKM TOCTOSSHHOrO TOKa. JIeWCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHnEe MPOBOJHUKA. Y IEIBHOE CONPOTHUBICHUE BellecTBa. 3akoH Oma
JUIs yuacTka uend. [locneaoBaTenbHOE U TapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGota u MomHOCTH »3yeKTpuueckoro Toka. 3akoH JDxoyns—Jlenna.
DneKkTpudecKre Ienu U MoTpeOuTenn dIeKTpuieckoil sueprun B 6piTy. KopoTkoe
3aMbIKaHUE.

[ToctostnabIe MarHuThl. B3anmoaeicTBE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. MarauTHoe mone 3eMJIM M €ro 3HaueHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MarauTHOE MoJie JIEKTPUIECKOro Toka. [I[puMeHeHne 3J1eKTpOMarHuToB
B TEXHUKE. J[eICTBME MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSSHHOTO  TOKa. MCnonb30BaHHWE AJIEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel Dapajnes. SBieHUE 3IEKTPOMArHuTHON MHAYKIMU. [IpaBuino Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS AIEKTPUYECKOU SHEPI'UHu.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa pojia 3IEKTPUYECKUX 3apsiI0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M AEUCTBHE DIIEKTPOCKOMA.
DIIEKTPOCTATUYECKAs HHIYKIIUS.
3aKOH COXpaHEHUs PIECKTPUUECKUX 3aPsJIOB.
[IpoBOIHUKY ¥ JTUBAEKTPUKHU.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTounnkn NOCTOSSHHOTO TOKA.
JIelCTBHUS JIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIi pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3MepeHnune 35IeKTpUYeCcKOro HAps)KEHUs. BOJIbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoericTBrE NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHuTa.
. MonennpoBaHHe MarHUTHBIX I1OJIEW OCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlericTBME MarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TTIOCTOSHHOTO TOKA.

HccnenoBanue ssBICHUS 3JIEKTPOMArHUTHOM UHTYKIIHH.

OnbiTl Dapajnes.

3aBUCUMOCTh HAIpaBJICHUs HWHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel MO HAOMIONEHUIO DJICKTPU3ALMM TEN HWHAYKIUEH U TpHU
COMIPUKOCHOBEHUH.

HccnenoBanne NEHCTBUS DJICKTPUYECKOTO TIONS HA TMPOBOJHUKU U
JINDIIEKTPUKH.

COopka u npoBepka padbOThI JIIEKTPUIECKOMN 1IETH TOCTOSIHHOTO TOKaA.
M3Mepenne 1 peryaTupoBaHre CHUITBI TOKA.

W3mMepenne u peryaTupoBaHnie HAPSKECHUS.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS HA PE3UCTOpE.

OnbITHI, JIeMOHCTPUPYIOIIINE 3aBHCHMOCTb AIIEKTPUIECKOTO
COMPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, TUIOUIAAN TIOMEPEUYHOTO
CEYCHHS U MaTepuaa.

[IpoBepka mpaBuiIa CIOXKEHHS HANPSHKEHUH MPH TOCIEA0BATEIILHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia uis CHUIBI TOKAa MPH MapalieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI SIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
OmnpeneneHre MOUIHOCTH  JJCKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO 4epe3 JamIouyKy, OT
HaINpsHKCHUS HA HEH.

Onpenenenue KIIJ] HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPH UX 00bEeTUMHEHUN
U pa3JIeICHUH.

HccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITBl, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKK C TOKOM M MarHUTa OT CHJIbI TOKA U HAMPABIIEHUS TOKA B KaTYIIIKE.
N3yuyenue aeicTBUS MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM.



19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenne KIIJl anexkrpoaBUraTeIbHON YCTAaHOBKHU.

21. OOBITBl IO HMCCIEIOBAHUIO SIBJICHUSA AJIEKTPOMArHUTHOM HWHIYKIIUU:
VCCIIEIOBAHUE W3MEHEHUW 3HAYCHMS W HAIPABJICHUS HWHIYKIIMOHHOIO

TOKa.
9 KUIIACC

Pa3nen 8. Mexann4yeckue siBJICHUS.

Mexannueckoe nBWKeHME. MarepruanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABMKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBkenne. HepaBHoMepHoe npsiMosinHeitHOe ABMkeHue. CpeHsis 1 MTHOBEHHAs
CKOPOCTb T€Ja TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMonmHeHOe nBKeHue. CBOOOIHOE
nageHue. OnbiTel ["anumnes.

PaBHOMepHOE nBMXEHWE MO OKpYKHOCTH. [lepmon m dactota obOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroroHa. Bropoi 3akon Herorona. Tpernit 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIUU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS ITOKOsI, APYTUE€ BUIABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOHOTO
najgeHus. J[Bmxkenue mianet Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TEJA C 3aKPEIVIEHHON OChIO BpanieHus1. MoMeHT cuiibl. LIeHTp TskecTn.

Nmnynee tena. M3meHenue mMmiyibca. UMIynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexanuveckass paboTa W MOIIHOCThb. PaboTa CMJI TSXKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHEepruu U padbothl. [loTeHIIManbHas YHEPTUs Tena, MOJAHATOrO Haj
MOBEPXHOCTHIO 3eMJIu. [loTeHInabHAs SHEPTHs CKATOM Npy)UHbl. KnHeTnYeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIuMu.

Hemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO JBM)KEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEI

OTCU€Ta.
2. CpaBHeHME TyTE€H W TPACKTOPHUM JBUKEHUS OIJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO IBUKCHMUSL.
4. HccnepoBanne MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.
HaOnronenue aBuxeHust Tejia mo OKpy>KHOCTH.



8.
9.

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

HabGmronenne MmexaHnuecKuX SBJICHUM, TPOUCXOSAIINX B CHCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIHHO
KaOuHeTa (HU3HUKY.

3aBUCUMOCTh YCKOPEHUS Tella OT MAacChl Tella W JCUCTBYIOIICH Ha HETO
CUJTBL.

Habmoienne paBeHCTBa CHIT TIPH B3aUMOJICHCTBUH TEJ.

M3meHeHune Beca Tena mpy yCKOPEHHOM JIBUKCHUH.

[lepenavya uMITyibca mpyu B3aMMOJICHCTBHUH TEJI.

[TpeoOpaszoBaHus YHEPTUH MPU B3aUMOICHCTBUHU TEJL.

CoxpaHeHHe UMITYJIbCA TIPH HEYTIPYTrOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITYJIbCa TIPU a0COTIOTHO YIIPYTOM B3aWMOICHCTBUH.
HaGmroneHne peakTHBHOTO ABMYKCHUS.

CoxpaHEeHHE MEXaHUYECKOW PHEPTUU MTPU CBOOOHOM I1aJICHUH.
CoxpaHeHHe MEXaHUYECKOW YHEPTUU TPU JBIKCHUU TeNa MO JeHCTBHEM
TPYKUHBI.

Jlabopamopuwvie padbomul u onvimeol.

1.

10.

11.

KoHcTpynpoBanue Tpakra Uis pa3roHa U JalbHEWUIIEro paBHOMEPHOTO
JBYDKCHUS TIapUKa U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
11apyKa I10 HaKJIOHHOM INIOCKOCTH.

Onpenenenue yCKOpEHHsI Tejla MpPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBKEHUM 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBXKEHHHM 0€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenne kKodhHUIMEHTA TPEHUS CKOJTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue padbOTHI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH TeJla O
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYrOCTH TIPH  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIOABIXKHOTO U MOABMKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUA M BOJIHBI.



KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUIA: TIEPHUO]I,
4acToTa, aMIUIATYy1a. MateMaTu4eCcKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPTUU MPHU KOJIeOATETHHOM JIBUYKEHUU.

3aryxaromue — koseOaHusa.  BeiHykneHHole — koneOanus.  Pe3onanc.
Mexannueckue BodHBI. (CBoOHCTBA MEXaHWYECKHUX BOJIH. [IpoponbHbiE U
nonepeyHble BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ pPacnpoCTpaHEHUSI.
MexaHnuecKre BOJIHBI B TBEPJOM TENE, CEHICMUYECKUE BOIHBI.

3Byk. I'pomMKoCTh 3Byka M BbicoTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.
1. HaGmiogenune koneGaHuii Ten TOJ IEUCTBHEM CHIBI TSDKECTH M CHIIBI
YOPYTOCTH.

HabGmonenne kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGmronenue BoIHYXIEHHBIX KOJI€OaHUI U pe30HaHCA.
PacnpocTtpanenuie npoAoIbHBIX U IONEPEYHBIX BOJIH (HAa MOJIEIN).
HabGntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKUI PE30HAHC.
JIaﬂopamoprle paoomoul u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasiTHUKA.
2. OmpezeneHne 4acTOThI U IEPHOJA KOJIeOaHU I MPYKUHHOTO MasgTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU TMEepUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JAJUHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH Iepuoia KojieOaHU Mpy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJIEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JEMOHCTPHUPYIOLIME  3aBUCHUMOCTh IMepuUoja  KOJeOaHMIt
IPYXKUHHOTO MasiTHUKA OT MAacChl rpy3a 1 )KECTKOCTH MPYKUHBI.
7. U3mepeHne ycKopeHusi CBOOOJHOrO NaJcHHUs.
Paznea 10. DiieKTpoMAarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHuTHOE  ToJie.  OJIEKTpOMAarHuTHble  BOJHBL.  CBolicTBa
ANEKTPOMAarHuTHeIX BOJdH. [lIkama s1eKTpOMarHWTHBIX BOJH. Mcnonbs3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnekTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOKCTBA
CBETa.
Hemoncmpavuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
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Jlabopamopuwie padbomel u onvimel.
1. M3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOHMIIBHOTO

TenedoHa.
Paznea 11. CBeToBble SIBJICHUS.
JlyueBass  Mmogmenp  cBera.  Mcrounuku — ceera.  IIpsamosnHEnHOE

pacnpoctpaHeHue cBeta. 3atMenuss ConHua u Jlynsl. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MperaomiieHUs cBeTa. llonHOE BHYTpeHHee
OTpaXeHHE cBeTa. lICmonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

JInnza. Xop ydeit B muH3e. OnTudeckas cucrema goToarapara, MUKpOCKOa
u Teneckorna. ['na3 kak ontuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Onbitel HpioToHa. CnoxeHue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Hemoncmpayuu.

[IpssMOTMHEWHOE PACIPOCTPAHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuyenue n3o0paxxeHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenominenue ceera.

OnTuuecknii CBETOBO/I.

Xox nyuel B cCOOMparoNiei IMH3e.

Xon JIyder B pacCEeUBAIOIIEH JINH3E.

[Tonyyenue n300paxkeHUii ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopmens rinasa.

11. Pa3noxeHue 6e1oro cBera B CHEKTP.

12. [lomyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopusie padbomul u onvimel.

W X N Uk WD e

1. HccnenoBanme 3aBHCHMOCTH yIila OTPaKEHUS CBETOBOTO Jyda OT yrIja
najcHUS.

2. M3yuenume xapakTepuCTHUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHUS CBETOBOTO JIy4a OT yTIJia
najcHUs Ha TPAHUIIE «BO3TYX—CTECKIIO».

4. TlomydeHnue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparomen
JIMH3HI.

6. OMBITHI 110 Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OmBITHI TIO BOCTIPUATHIO I[BETA TPEIMETOB MPU MX HAOIIOJEHUU Uepes
I[BETOBBIC (PHIIBTPHI.



Pa3gen 12. KBaHTOBLIE SIBJICHHUS.

Omnwitel Pesepdopna u 1umaneraphas mojensb aroma. Monens aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTel. JInHeHyaTsie CIEKTPBHI.

PanuoaktuBHOCTE. Anba-, 6eTa- U ramma-usnydenus. CTpoeHrne aTOMHOTO
sapa. HykionHas wmopens aromHoro sapa. Mzortombel.  PaanoakTuBHBIE
npeBpauieHusd. [lepron monypacmajia aTOMHBIX SIIIED.

SAnepHble peakuu. 3aKOHbI COXPAHEHHs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Ucrounuku suaeprun ColiHIa U 3BE3I.

Anepnas sHepreruka. JleWCTBUA pagMOAKTUBHBIX H3IYYEHUU Ha IKUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CHexkTphl U3Ty4YE€HUS U MOTJIOUICHHUS.

2. CrekTpsl pa3jInYHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUINX U3ITYYECHHUH.

6. Peructpanus uziydeHusi IpUPOAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HaOnroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HMccnenoBaHue TpEeKOB: M3MEPEHHE HDHEPIMM YacCTULBI MO TOPMO3HOMY

nytu (mo gororpadusm).

3. M3mepenue paguoakTUBHOTO (hOoHa.

IHoBTOpPHUTEILHO-00001AXO LM MOLYJIB.

[ToBTOpHTENBEHO--00001IAOIIMI MOAYJIb TPEAHAZHAYEH JJIsl CUCTEMATHU3alu1
1 00001IEHUS TIPEIMETHOIO COIEPKAHUS U OIBITA IEATETbHOCTH, IPUOOPETEHHOTO
IpU W3YYECHHH BCETO Kypca (PU3UKH, a TaKXKe JIsi MOATOTOBKHM K OCHOBHOMY
rOCYIapCTBEHHOMY 9K3aMEHY MO (U3HUKE JIsi OO0ydJaromIUXCs, BHIOPABIIMX 3TOT
y4eOHBII mpeaMerT.

[Ipyn n3ydyeHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIPHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYNBACTCS JTOCTHUKEHUE MPEAMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaToOB  0O0y4deHUs, (QopMupyeTcs
€CTECTBCHHOHAYy4YHass I'PAMOTHOCTb: OCBOCHHME HAy4YHBIX METOAOB HCCIICIOBAHUSA
SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHITH (pu3myeckue
SBJICHUS, NPUMEHSS TOJyYCHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIIE
KAueCTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMONATBHO JEATEIbHOCTHBIN XapaKTep JAHHOTO pa3ielia peaiu3yercs 3a
C4€T TOTO, 4TO OOYJAIOIINECS BHITIOTHSIOT 3aIaHMs], B KOTOPBIX UM TIPE/IJIaracTcs:



HA OCHOBE TOJYYCHHBIX 3HAHUW pacrno3HaBaTh W HAYyYHO OOBSICHSTH
dbusnueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIEAOBAHUS (PU3UUYECKUX SIBJICHUH, B TOM
YyyCIe IS IPOBEPKU TUIIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanbOoOJiee BaXXHBIX JOCTHKECHUN COBPEMEHHBIX
TE€XHOJIOT'MH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uydyenus: pu3NKyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHus

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YJaCcTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS S

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3HYECKON HayKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CYK/I€HUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUUECKUM MPUMEHEHHEM JIOCTHXKEHUM
buzuky;

— OCO3HAHUE BAXXHOCTU MOPAJbHO--3TUYECKUX IPUHIIMIOB B JIEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

— BOCIPHUSTHE ICTETUYECKHX KauecTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

— OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKHM KakK MOIIHOTO HHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaAXXHEUILIECH COCTABIISIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4yHOW II00O3HATETBPHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NESATENbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HaHME IIEHHOCTH Oe3omacHoro oOpasza >KM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MUpPE, BaXKHOCTH MpaBWI 0€30IIaCHOrO MOBEACHHUS Ha
TpaHCIIOpTE, HA JOpOorax, ¢ 3JEKTPUUYECKHM M TEIUIOBBIM 00OpYyIOBaHHEM B
JOMAILIHUX YCIIOBUSX;

— c(hopMHPOBAHHOCTH HABbIKA PEIICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHUOKY
Y TAKOTO K€ MPaBa y IPyroro 4ejoBeKa,;

6) Tpya10BOI0 BOCIIMTAHMS:



e — AKTUBHOE YYacTH€ B pPELICHHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHW3alluu, Topoja, Kpas) TEXHOJOTHUYECKOW U
COIMAJIbHOW HAPABIEHHOCTH, TPEOYIOIINX B TOM YKCIie U (PU3UYECKUX 3HAHHM;

e — MHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ecCHii, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JOrHY€CKOro BOCIIUTAHUSA:

e — OpHUEHTAIMS HA TMPUMEHEHHE (PUINUECKUX 3HAHUM IJi1 pelnieHus 3a7ad B
0o0JacTh OKpY’Karoled cpenbl, IJIAaHUPOBAHUSI TOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCIIEJICTBUH JIJIsI OKPY’KAIOIIEH CPEbI;

e — OCO3HaHHWE II00ALHOTO XapakTepa KOJIOTMYECKUX MpoOjeM M MyTed HX
penieHus;

e 8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLHUAJBHOW M NPHUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBHITOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HAMPABIECHHOCTH, OTKPBITOCTh OMBITY MW 3HAHUSAM
APYTHX,

e — TIOBBIIIEHUE YPOBHA CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIEATENbHOCTb;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHnciie (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX 00BEKTaX U SBICHUSAX;

e — OCO3HaHME Je(HHUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e — IUJAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUH HOBBIX (PU3UUECKHUX
3HAHMU;

e — CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3U MPUPOIbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHCJI€ C UCII0JIb30BaHUEM (DU3NUECKUX 3HAHUI;

e — OIIGHKa CBOUX JEUCTBUU C Y4YE€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeidy,
BO3MOJKHBIX TJIOOQTBHBIX MOCIIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHMS pOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocss OyayT c(GOpMHpPOBaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE T03HABATEIbHBIC YHUBEPCATbHBIEC yUEOHbIE IEHCTBUS,
KOMMYHUKATUBHBIE  yHHMBEpCajbHble  y4eOHbIE  JEHUCTBUS, PETYyJSATUBHBIC
YHHUBEpCaJIbHbIE YdeOHbIEC TEHCTBUS.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE Yy4eOHbIe 1eiicCTBUS

Bba3oBble JJjoruueckue 1eiicTBUA:



BBISIBJIAT M XapaKTePU30BaTh CYIIECTBEHHBIC TPHU3HAKH OOBEKTOB
(ssBNIEHUI);

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHHS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBJICHUSIM;
BBISIBJIAITH TTPUYMHHO--CJICJICTBEHHBIC CBS3M TMPU H3YyYCHUH (PHU3UICCKUX
SIBIICHUH M TIPOIECCOB, JAEJIaTh BHIBOJBI C UCIOJIb30BAHUEM JICTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYCHHA, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(U3NIECKUX BEITUYHH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 perieHns yaeOHo# pusndeckoit 3aaadu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEIICHHs, BbIOOp HaumOoee
HOJIXOISIIEr0 ¢ Y4ETOM CaMOCTOSITSIIBHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble HccaenoBaTeJbCKHE 1eCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOKHbBIN
(u3MUeCKUil 3KCHEPUMEHT, HEOOJIBIIOE UCCIeI0BaHue (PU3NYECKOTO
SABJICHUS;

OLICHUBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOTIO HAOMIOJEHUS, OTIbITA, UCCIIEIOBAHNUS;

MIPOTHO3MPOBAaTh  BO3MOXKHOE JalibHEWIlee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nHpopmanmei:

MPUMCHSTH Pa3IUYHbIC METOMbI, HHCTPYMEHTHI M 3aIPOCHI TIPU MTOUCKE U
orOope WHGPOPMAIUU WM JIAHHBIX C YYETOM TPEUIOKCHHON ydeOHOMH
dusznueckoi 3anayu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO
pa3IMYHBIX BUIOB U ()OPM IIPEIICTABICHHS;

CaMOCTOSITEITLHO ~ BBIOMpaTh ONTHMAJIbHYIO (opMy MpeacTaBiIcHUS
uHPOpMAIMM W WILIIOCTPUPOBATh pelIacMble 3aJaud  HECIOXHBIMU
CXeMaMH, TnarpaMMaMi, HHOU TpaduKoOi ¥ MX KOMOWHAITUSIMHU.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

B X0j¢ OOCyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYX)IaeMOM TEMBI U
BBICKA3bIBaTh HJICW, HAICJICHHBIC HA PEIICHUE 3aJa4l W TMOJJep>KaHue
Onaro>kej1IaTeIbHOCTH OOIIECHUS;



COMNOCTABJISATh CBOM CYXKICHUS C CYXACHUAMH JPYTUX YYaCTHUKOB
Jranora, OOHapy>KHBaTh Pa3jINdKre U CXOJICTBO MO3UIIUN;

BbIpa)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(aKCTIepuMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaH/IHOM U UHAUBUIyaIbHOMN
paboThI MPU PEIICHUH KOHKPETHOU (pU3ndeckoi mpoOiembl;

IPUHUMATH LIEJIM COBMECTHOW JEATEIbHOCTH, OPTaHU30BbIBATh JECHCTBUS
no e€ JOCTIKEHHIO: pacHpelesaTh PO, OO0CYXIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3ysbTaTa 1o
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOU ACHUCTBUS C APYTUMU YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CHUTYyaIUSX, TPEOYIOIIUX
I petieHust (PU3N4YEeCKuX 3HAHUM;

OpUEHTUPOBATbCS B  PA3JIMYHBIX MOAXOAAX HNPHUHATUS  PELICHUN
(MHAMBUAYaTbHOE, MPUHATHE PEUIEHUS B TpYyIIe, NMPUHATHE pPELICHUN
rpynmnom);

CaMOCTOATEIBHO COCTABJISITH AJITOPUTM pELICHHs (PU3UUECKON 3a/1auu Uu
IUTAHA UCCIIEJOBAHMS C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPEIIaraéMble BAPUAHThI PEILICHU;
JIeJ1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CﬁMOKOHTpOJIL, 3MOHHOHaﬂbHLIl7[ HHTCJJICKT:

JABaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIPEJIaraTh IUIAH €€ N3MECHEHUS;
OOBSCHATh TPHUYUHBI  JOCTIKCHHSI  (HEIOCTHIKEHHSI)  PE3YJIbTaTOB
JeSITEIPHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHKCIIE€ B XOJI BBIIIOJTHEHUS
¢u3nuecKkoro WMCCIENOBAaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIINXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH CeOsl HA MECTO IPYroTo YelIOBeKa B XO€ CIIOpa WU IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JJOTUKY APYroro;



NpU3HABaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUHN (HU3NIECKUX 3a]1a4 WK
B YTBEPKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (U3MYECKHE U  XMMHUYECKHE  SIBJICHUA,
HaAOJIIOICHUEe, DKCIIEPUMEHT, MOJIENb, TUIMOTE3a, €IWHHULBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHs, pPAaBHOJEHCTBYIOIAS
cuia,  gedopmauus  (ynopyras, — IUIacTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOe JBMXEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEpPHOE  JIB)KEHUE,  HHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUVIEHHOM OCHIO
BpallleHuUs], epeiaya JaBjIeHUs TBEPIBIMU TEJIaMHU, KUJKOCTSIMU U Ta3aMu,
aTMoc(epHOE J[aBlieHHE, IUIaBaHUE TeJl, MPEBPALECHUS MEXaHUYECKOU
SHEPIruM) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYECHHBIX  (DU3WYECKUX  SBJICHUU B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
pupose, JACUCTBUE CHUJIBI TPEHUST B TPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(epHOTo JaBJICHUS Ha *KUBOW OpraHU3M, IUIaBaHHWE PbIO, phIUaru B
TEJIe YeNIOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SIBIICHU;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA TeJl U (PU3UUECKUE SIBJIICHUS, UCIIOJIb3YS
¢dusnueckue BemnuuHbI (Macca, 00BEM, INTIOTHOCTH BEIIECTBA, BpeMSs, My Th,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSHKECTH, BEC Tela,
cuJia TpEHUs, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BITAJKUBAIOIIas
CUJIa, MEXaHW4YecKass paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIBI,
KOO (PHUIMEHT TOJIe3HOTO JCHCTBUS MEXAHU3MOB, KHHETHYECKAs W
MOTEHUUAJIbHAsL JHEPrusi), MpPU ONUCAHUMU TMPABHIBHO TPAKTOBATh
(bu3MUECKHil CMBICT UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €IMHUIIBI
¢u3nuecKnX BEIWYWH, HAXOJIUTh (OPMYIBI, CBSI3BIBAIOIINE JIAHHYIO
¢uznuecKkyro BEIWYMHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITHYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3YysI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, NpaBuJIo paBHOBecUsl pblyara (0s10ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHU4ECKOU
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMChIBATh €T0 MATEMATHUYECKOE BBIPAXKEHUE;

OOBSCHATH (PU3UYECKUE SIBICHHUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallUd MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISIT PUYMHHO--CJIEICTBEHHBIEC CBSI3H, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiath pacu€rHble 3ajadyd B 1—2 JEHCTBUSA, MCMOJb3YysS 3aKOHBI U
dopMyIbl, CBsI3bIBaIONIME (DU3MYECKUE BEJIIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 33J1a4Ml 3aIIUChIBATh KPATKOE YCJIOBUE, MOACTABISTh (PUINYECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJUTH PAcyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE NIl PEIICHMs 3a]a4, OLIEHUBATh PEATTMCTUYHOCTD
NOJIyYeHHON (PU3UYECKON BEJIMUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEUIUTh MpPU HNOMOLIU
(u3MYECKUX METOJIOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IIPOBEPSIEMOE
MPEANOoI0KeHNE (TUIIOTE3Y), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyUECHHbBIN
pe3yNbTaT, HaXOJUTh OLIMOKM B XOJ€ OIbITa, J€JaTh BBIBOJABI IO €ro
pe3yabpTaram;

MPOBOJUTH OMBITBI 1O HAOMIONEHUIO (PU3UYECKHX SBJICHUN WIH
(pu3HUECKUX CBOMCTB Tell: (POPMYITHPOBATH IPOBEPSEMBIE MTPEANOIOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOIO 000PYJOBaHUs, 3alIUChIBATh X0/
OmnbITa U (OPMYJIHPOBATH BHIBOIbL;

BBIIIOJIHATHh MPSAMbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUA MPHOOPOB C YUYETOM
3a/IaHHOM a0COOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PM3MYECKOM BEIMUYUHBI OT
IpYrofd C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTH NYTH
PAaBHOMEPHO JBMXKYLIETOCS TeJIa OT BPEMEHU JIBUKEHUS TEJIA, CUIIBI TPEHUS
CKOJIb)KEHHUSI OT Beca Tella, KayecTBa OOpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOLIAAU COINPUKOCHOBEHUS TEJI, CHJIbI
YIOPYTrOCTH OT YAJUHEHHs MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Teja, OT TNIYOUHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUN
IUIaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTbh B



IUIAaHUPOBAHUM y4yeOHOro HCCJeOBaHUs, COOMpaTh YCTaHOBKY U
BBIMOJHATh WU3MEPEHUs, Clenys MpeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl IOJYYEHHOH 3aBHUCHUMOCTH (U3MUYECKUX BEJIMYMH B BHUJE
NpEeUIOKEHHBIX TaONull U TrpauKOB, JAejaTh BBIBOJBI MO pe3ysbTaTaM
UCCJIeIOBAHNUS,

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEJIUYUH (IUIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPIOTO TeJa, CUJjla TPEHUS CKOJIbKEHHUSI, 1aBIICHNE
BO3/lyXa, BBITAJIKMBAIOIIAs CUJIA, JCUCTBYIOIIAs Ha TMOrPYKEHHOE B
KUAKOCTh  TeIo, KOIP(UIMEHT TOJIE3HOTO  JIEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJeAys MPEUIOKEHHON HHCTPYKIMHU: TPHU BBINOJIHEHUH
U3MEpEHUN coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIATH
3HAUYEHHUE UCKOMOM BEJIMYMHBIL;

coOJI01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH P padoTe C 1abopaTOpHBIM
000py0BaHHEM;

yKa3blBaTh MPUHLHUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phlyar, MOJBUAHBIN 1 HETOJBUAKHBIN OJ0K, HAKIOHHAS! TTIOCKOCTh;
XapaKTepu3oBaTh NPUHLMIBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHus (B TOM 4YHUCIE:
MOJAIIMITHAKY, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, aPEOMETP), UCIIOJIb3Yys 3HAHUS
0 CBOMCTBAX (PU3MYECKUX SIBICHUI U HEOOXOIUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaxXoAWTh  HMH(OpPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUU B IOBCEJIHEBHOM
KU3HH JUIs oOecriedyeHrs 0e30MacHOCTU MpHU oOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPaHEHHUS 3/I0POBbS U COOJIOJICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYILECTBIATH OTOOp HWCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM M NyTEM CpPaBHEHHsA pPAa3JUMYHBIX HCTOYHUKOB BBIACIATH
uH(POpPMAIMIO, KOTOpas SBISIETCA MNPOTUBOPEUYMBONW MM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOT0 COAepKaHus, CIIpaBOYHbIE MaTepUalbl, pECYPChI
cetu VHTepHer, BianeTb NpUEMAMU  KOHCIIEKTHPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



YHUCJIC MyOJIMYHO JeIaTh KPaTKHE COOOIICHMS O Pe3ysIbTaTax MPOSKTOB UITH
y4eOHBIX HCCJICAOBAHUN, IIPH 3TOM I'PaMOTHO HMCIIOJIb30BaTh M3yUCHHBIN
NOHSATUMHBIA ammapar Kypca (HU3UKH, COMPOBOXIATh BBICTYIUICHUE
MIPE3CHTAlNEN;

IIPU BBHITIOJIHEHUN YYEOHBIX IPOCKTOB W HMCCIICJIOBAHUN paclpeeisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C IIOCTABJIICHHBIMH 3ajadaMH,
CIICIUTh 3a BBINOJHEHHEM IIJJaHA JSUCTBHM, aJIeKBaTHO OIICHUBATH
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTb  TPYIIbI, BBICTPAaUBaTh
KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 Kkjacce npeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JIBU)KECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEILIECTBA, KPUCTAIIIINYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3/yXa, TEMIepaTypa, BHYTPEHHS OHHEpPrusi, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FJIEKTPUUYECKOE M0JI€, TPOBOAHUKHI
U JUDJICKTPUKH, IOCTOSIHHBIN SJIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaThe, Terionepesaaya,
TEIUIOBOE€ PABHOBECUE, CMAYMBAHUE, KANWJUISIPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uiM3auusi (OTBEpJEBaHUE), KHUIICHUE,
Temionepeaaya (TeTI0MPOBOJHOCT, KOHBEKIIHS, W3JIyYEHHUE),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBHUE 3aPANIOB, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHUE, B3aUMOJCHCTBUE MATrHUTOB, JCHUCTBUE
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
10 ONHUCAHUI0 HUX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3MUECKUX  SBICHUUA B
OKpY’KaIOIIEeM MHpE, B TOM 4Hcie (U3UUYECKUE SIBIICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIIa, 3aMEp3aHUE BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHNE POCHI, TYMaHa, UHES, CHETa, DIICKTPHUUECKHUE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
mmosie 3eMiIu, peid MoIr0CoB, POJIb MArHUTHOTO TTOJIS JIJIS )KU3HU Ha 3emuie,
MOJSPHOE CHUSIHUE, TPU OSTOM IIEPEBOJAMTH IMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJACIIATH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HYECCKUX
SIBIICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TENI U (PU3UYCCKHE SBICHUS, UCIIONB3YS
bu3nuYecKre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHS, KOJUISCTBO
TEIUIOTHI, YJieJibHAsg TEIUIOEMKOCTh BEIIECTBa, VYJEiIbHAas TEIjIoTa



IUTaBJICHUS, yJENbHAs TeIJIoTa IapooOpa3oBaHMs, YJelbHas TeIioTa
CrOpaHHs TOIUIMBA, KO3()PPUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAaIlVHbI, OTHOCUTEIbHAS BIAXXHOCTb BO3/1yXa, JIEKTPUUECKUM 3apsil, CUia
TOKa, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHHWE IIPOBOJHMKA,
yJIeIbHOE COITPOTUBJIEHHE BELIECTBA, pa00Ta U MOILIHOCTb AJIEKTPUUECKOIO
TOKa), TpU OINHUCAHUU TPABUIbHO TPAKTOBAaTh (PU3UYECKUII CMBICI
UCIOJIb3YEMBIX BEIMUUH, 0003HAYEHUSI U €UHUIIBI (PU3NUECKUX BEJTUYMH,
HaXoAUTh (OPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C
JAPYTUMHU BEJIMYMHAMM, CTPOUTHh TIpaUKU HU3YYEHHBIX 3aBUCUMOCTEN
(pu3nYeCKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KUHETUYECKON TEOpUU
CTPOEHHS BEIEeCTBA, NMPUHLHUI CYNEPHO3UIMU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa ajs ydacTKa LEenu, 3aKOH
Jxoyns—JleHua, 3aK0H COXpaHEHHUs SHEPTUH, IIPU 3TOM J1aBaTh CIIOBECHYIO
(OpMyYIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYalHl MPAKTUKO-OPUEHTUPOBAHHOTO XapAKTEPA: BBIABIISTH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYecKux
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhle 3aJadyd B 2—3 JEWCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmynibl, cBs3bIBaIONIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBMS 3aJayd 3aIllHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl PpELIeHUA 3aJadd, BbIOMpATh 3aKOHBI U  (QOpPMYJIbI,
HEOOXOoaUMbIE g €€ penieHus, NPOBOAUTH PACUEThl U CpPAaBHUBATH
MOJIyYEHHOE 3HAUYCHHUE (PU3NYECKOI BETMYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPHIE MOXKHO pEUIUTh HNpPU HOMOIIU
($U3NYECKUX METOJIOB, HCIIONb3YysS OMHCAHHME HWCCIEIOBAHMS, BBLACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLIEHUBATh IPABUWIBHOCTh ITOPSIKA
IIPOBEJCHUS UCCIIEIOBAHMSA, AEIIATh BBIBOBIL;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKHX SIBICHUNA WU
(¢u3nYecKuX CBOMCTB Tell (KalWJUIAPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusl IpU H3JIYYEHHH OT IBETa H3JIydarolled (Morionaronen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alus TEel W B3aUMOJEUCTBUE
JJIEKTPUYECKUX  3apslOB, B3aMMOJICHCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3YyAJIIM3allAsl MArHUTHBIX II0JIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBUSA



MAarHUTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBAa 3JEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
IpOBEpsIEMbIE MPEON0KEHHS, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMUCHIBATH XO/J1 OMBITA U (POPMYITHUPOBATH BHIBO/IBI;
BBIIOJIHATH IPSIMbIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIBbHON BIAKHOCTH
BO3/lyXa, CHWJIbl TOKA, HAMNPSHKEHUS C MCIHOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (DU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUH ¢ yuéTOM 3aJaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BETUYMHBI OT
Ipyrol ¢  HCHOJB30BAHMEM  MPSIMBIX HU3MEPEHHHM  (3aBUCHUMOCTH
CONPOTHUBIICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAANA TONEPEYHOIO
CEYEHMS U YACIbHOIO CONMPOTHUBIICHUS BEUIECTBA MMPOBOJIHMKA, CUIIBI TOKA,
UAYLUIErO0 4epe3 [MPOBOJHUK, OT HANpsDKEHUsT Ha  [POBOJIHUKE,
UCCIIEOBAHNE TIOCJIEAOBATEIBHOTO W MAPAJUIEIBHOTO  COEAVMHEHUU
IPOBOJHUKOB): IUIAHUPOBATH HCCJEJIOBaHHE, COOMpPATh YCTAHOBKY M
BBITIOJIHATh M3MEpPEHHUs], Cileays MNpPeJIOKEHHOMY IUIaHy, (PUKCHUpOBAThH
pEe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUIL U TPa(UKOB, JI€TaTh
BBIBOJIBI 10 pe3yJbTaTaM HCCIIEIOBAHNUS;

OPOBOJAUTH KOCBEHHbIE H3MepeHusi (U3MUYecKux BeNMUMH (ylenbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE MNPOBOAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHHUs, cOOUpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKUUU, H
BBIYUCTISITh 3HAYEHUE BEJIMUUHBI,

coOJI01aTh MTpaBuila TEXHUKU 0€30aCHOCTH IIPH padoTe ¢ J1abopaToOpHbIM
000py1I0BaHUEM;

XapakTepu3oBaTh MPUHIMUINBI  JACHUCTBUS M3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOI HA MX OMHUCAHUSA (B TOM YHUCJIE: CUCTEMA
OTOTUICHUSI TOMOB, TUTPOMETD, MapoBasi TypOrHa, aMIepMeTp, BOIbTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIruH, 3IIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
MPEJOXPAHUTEIU, STIEKTPOMATHUT, SJIEKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIONB3YSl 3HAHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIIbHbBIC
MPUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKAM (KUJKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, THUIPOMETP, ABUIATENIb BHYTPEHHETO CrOpaHMS,
ANEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel ¢
MOCJIEA0BATENbHBIM U HapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3anyas
yCJIOBHBIE 0003HAUEHUS HIEMEHTOB JIEKTPUUECKHX 1IeTel;



OPUBOAMTH  NpUMEpPHl  (HAXOAUTh  MHPOpPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPaHEHUsI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOT0 TIOBEICHUSI B OKPYXKAIOLIEH CpeJIE;

OCYHIIECTBJISATh TMOUCK HWHGOpMaMK  (HU3UYECKOTO COACpKAHUA B
NHTepHere, Ha OCHOBE HWMEIOLIMXCA 3HAHUA U MYyTEM CpaBHEHUS
JIOTIOTHUTENIbHBIX KICTOYHUKOB BBIACIATh HHPOPMAIIHIO, KOTOPAs SIBISIETCS
IPOTUBOPEUUBON MU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUU YUEOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPaTypy GU3NUECKOT0 COJEPKAHMSI, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BianeTb MNpUEMAMU  KOHCIEKTHMPOBAaHUS  TEKCTa,
npeoOpazoBaHusi MH(YOpPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
coJiep>KaHusl, B TOM YUCIIe MyOIMYHO MPEACTABISTh PE3yIbTaThl IPOSKTHOU
WM UCCJIEI0BATEIbCKOM IS TEIbHOCTH, IIPU 3TOM IPAMOTHO UCIIOIb30BATh
U3YYCHHBIA TIOHATHMHBIA anmaparT Kypca (QU3UMKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3EHTALUEH;

MpPU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3MUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTH 32 BBINOJHEHUEM IUJIaHA JACUCTBUI U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKIIAJI B
NS TENbHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 Kkiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

WCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ympyrasi, mnjacThyeckasi), TpPEHHUE, IIEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPETPY3KH, HMEHTP THKECTH, a0COIIOTHO TBEPJOE TEO,
IIEHTP TSOKECTH TBEPJOTO Tella, PAaBHOBECHE, MEXAHMUECKUE KOJICOAHUS U
BOJTHBI, 3BYK, HHOPA3BYK U yIbTPa3BYK, IEKTPOMATHUTHBIC BOJHBI, IITKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JTaTbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, alib(a-, 0eTa- U raMMa-u3JIydeHHUs,
U30TOIIbI, SIIEpHAsl SHEPIeTHKA;

paznuuath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIcHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, PEaKTUBHOE JBMXKEHUE, KoyieOaTelIbHOE ABIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJ€OaHus1), pe30HaHC, BOJIHOBOE JBI)KEHUE, OTPAKEHUE
3ByKa, IPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OesIoro cBeTa B
CHEKTPp M CIIOXKEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCHS CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4YHucie (QU3NYECKHE SIBICHHUS B TIPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIHPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITyUYEHUE
OPUPOAHBIX MMHEpAJIOB, JCHCTBUE pAaJMOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M YeJIOBEKa), MpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

ONKCHIBATh M3yYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCIOIb3YS
(u3znueckre BeNWYUHBI (CpEeIHSAs] M MIHOBEHHAs CKOPOCTb Tejla MpH
HEpPaBHOMEPHOM JIBHDKEHUM, YCKOPEHHE, MepeMelleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TAJEHUs, BEC TeJla, HMMIYJbC Tejld, HMILYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, MNOTEHIMAIbHAs >SHEpPrus Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMANIbHAS SHEPrus CKaTou
MPYXUHBI, KHHETUYECKAs SHEPT U, TOTHASI MEXaAHUYECKAsl SHEPIHsl, IEPUOL
¥ 4YacToTa KoyieOaHu, [UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpelbl), MpPU ONHCAHUHU
NPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJB3YEMBIX BEJIWYHH,
0003HAUYCHUSA U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMUYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYNH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHWs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHLUI CYNEPIO3ULIHMH CHWJI, HNPUHUUII OTHOCHTEIBHOCTH [ 'amuies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMIIYJIbCA, 3aKOHbl OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHMSI 3apsI0BOTO U MACCOBOIO YHCEI



OpU SJACPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CJIOBECHYIO (DPOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOPOM Ha 2—3 W3YYEHHBIX CBOMCTBA (PM3UYECKUX SIBICHMI,
(U3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelaTh pacu€THbIE 3a7a4u (ONMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSA3BIBAONINE (PU3UUECKUE BEITMUMHBL: Ha
OCHOBE aHaJIM3a yCJIOBMsI 3aJjau 3alMChIBaTh KPATKOE yCIOBUE, BBISBIATh
HE/IOCTAIOIINE MM W30BITOUYHBIE JIaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUIS pEUICHUs, TPOBOAWTH pPACUEThl M  OLIEHWBATh
PEATMCTUYHOCTH MOTYYCHHOTO 3HAaYCHHS (PU3NIECKON BEJTMYMHBI;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpEUIUTh [pPU IOMOIIHU
(GU3NIECKUX METOJIOB, HCIIONIB3Yys OMNHCAHHWE WCCIEIOBAHMS, BBIACIATH
IpoBepsieMOe  TMPEANOI0KEHNE, OICHUBATh MPABUIBLHOCTH IOPSAJIKA
NPOBEJCHUS  HCCIEAOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOJUTH OMBITHI MO HAOMIOACHWI0 (U3HUECKUX SBICHUH WU
(u3nUecKuX CBOWCTB TeNl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUs HHEPTUH, 3aBHUCHUMOCTh TEpHoAa KoJeOaHWW NPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHM, MPSIMOIMHEHHOE pacIIpOCTPAaHEHNE CBETA,
pas3ioxeHue Oeoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXCHUS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs TpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HM30bITOYHOro Habopa
000py10BaHUS, OMUCKHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, POPMYIUPOBATH
BBIBO/IBI;

MPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUMN, OMPEaeIIss
CpeqHee 3HAaYeHHE M3MEpAeMON BelIMYMHBI (POKYCHOE paccTOsSHUE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpEHUs
(M3MepUTebHOro Mpuodopa);

IPOBOJUTH HCCJIENOBAaHUE 3aBUCUMOCTEH (M3MYECKHUX BEIMYHUH C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU U
PaBHOYCKOPEHHOM JIBIJKEHHM ©0€3 HadallbHOM CKOpOCTH, NEepuoja
KojieO0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHus W yrjia MpeJOMIICHUs OT yria
NajeHus): IJIaHUPOBaTh HCCIEIOBaHHE, CAMOCTOATEIbHO COOUpPAThH



YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BEIMYMH B BHUAE TAOMWIl M T'paUKOB, JelaTh BBIBOJIBI IO
pe3ysbTaTam HCCIIeIOBAHUS;

POBOJUTh KOCBEHHbIE U3MEpPEHUs (PU3NUYECKUX BETUYUH (CpemHsis
CKOPOCTb U YCKOPEHUE TeJla IPU PAaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHHE
CBOOOJHOTO TMAaJNEHUsI, KECTKOCTh TNPYKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHUSI, MEXaHuueckass paboTa M MOIIHOCTb, YacCTOTa U TMEPUO]
KoJie0aHU MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cCuia CcoOHWparIie JUH3bI, pPaJUOAKTUBHBIM (OH): TIUIAHUPOBATH
U3MEpEeHHUs, COOMpaTh HKCIEPUMEHTAIBbHYIO YCTAHOBKY U BBIMOJHSATH
U3MEpEeHUs, CleAys MPeUIOKEHHOW HHCTPYKIHMH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOyUYEHHBIC PE3YJIbTaThl C YIETOM 3aJaHHON
MIOTPEITHOCTH U3MEPEHUI;

coOJI01aTh MpaBuiia TEXHUKU 0€30aCHOCTH P padoTe ¢ 1abopaTOpHBIM
000py10BaHHEM;

pa3iauuaTh OCHOBHBIC TMPH3HAKA M3YyYEHHBIX (PUINYECKUX MOJICICH:
MaTepualibHasl TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUTaHeTapHasi MOJIeNb aTOMa, HyKJIIOHHAs! MOZEIh
aTOMHOTO SJIpa;

XapaKTepU30BaTh NPHWHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIIUIOMETp, MATYMKH TIIOJOKCHHS, PACCTOSHHUSI W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HCHONB3YyS 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAUMBbIE  (PU3MUYECKue
3aKOHOMEPHOCTH;

MCITOJIH30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTUIECKHUX MPOLIECCOB MPH
pEeIICHNN  YYEOHO--TIPAKTUYECKUX  3a7a4, ONTHYSCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHHI B TUTOCKOM 3€pKalie U cOOUparome TnH3e;
MPUBOAUTH  NpUMEpPHl  (HaxoauTh  WHDOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIh30BaHUS (U3MUECKUX 3HAHUNA B TIOBCEIHECBHOM
KU3HH JUIs1 oOecrieueHrs 0€30MacHOCTH TIPU OOpaIleHn: ¢ MpudopaMu 1
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHUSI 3JI0POBBS 1 COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY>KaloIlEeH cpeie;

OCYHIICCTBJIATh TMOUCK WHGOpMauK (HU3UYECKOTO COACpPKAHUA B
WNuTepHeTe, caMOCTOSTENNBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTpEAENICHUs TOCTOBEPHOCTH MOJYYSHHOW WH(POPMAIIMK HA OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTENBHBIX UCTOUYHUKOB;



MCIIOJIH30BATh MPU BHITIOJTHEHUN YYCOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
TUTEPATYpPy HU3UUECKOTO COJEPKAHMSI, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTb mpUEMAMU  KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJINYHO TPEJCTABIISATh PE3YJIbTATHI IIPOSKTHOM I MCCIIEIOBATEIbCKOM
JCSITENFHOCTH, TIPU  OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3YYCHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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bu6nunoreka [JOK
3.2 HHepuus, macca, MI0THOCT 4 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
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Wroro no pazneny 21
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bu6mmoreka [JOK
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Bu6nunoreka [JOK
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Hroro no pazneny 21
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bubmnoreka [JOK
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypchl
Pazpen 1. TenyioBbIe AiBJICHUA
. bubmuoreka [JOK
1.1 CrtpoeHue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Terosbie pouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznen 2. JjiekTpuUyecKre 1 MATHUTHbIE SIBJICHUS
21 DIIEKTpUYECKUE 3apsibl. 3apsKEHHBIE Tella F 1 bubnuoreka [IOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bub6mmoreka [JOK
2.2 [TocTOSTHHBIN PTEKTPUICCKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHIL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 MICKTPOMATHHTHA HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pazpen 1. Mexannueckue siBJCHUA
11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
1.2 B 7 20 1 3
SAIMOSICHCTBHE TN https://m.edsoo.ru/7f41a4a6
bu6imoreka [JOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. MexaHu4veckue KoJed0aHusi M BOJHbBI
bub6mmoreka [JOK
2.1 M o 7 3
CXAHITICCINE RONCOArHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHUYeCKHE BOJIHEL. 3 8 1 3
XAHITICCKHE BOMHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
DIIeKTPOMArHUTHOE TIOJIE U bubnuorexa [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
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4.1 3aKOHEI PacIpPOCTPAHCHHS CBETa 6 2 bubmiorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE MPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4. P 2
3 a3JI0’KeHUE 0eI0ro cBeTa B CIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ sIBJIEHHS
bu6mmoreka [JOK
51 Hcnyckanue u MoryionieHue CBeTa aTOMOM 4 1 httos://m.edsoo.ru/741a4a6
bu6munoreka [JOK
52 CTpocHHe aTOMHOr0 A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepubie peakii ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. [loBTopuTe/ibHO-00001a01IIMIT MOY.Ib
[ToBTOpEHME 1 0000IICHUE COlePKAHUS bu6mmoreka [JOK
6.1 9 2
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