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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 MPOTPAMMBbI, 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
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIMUXCS M OPraHM3AIHI0 H3YYCHHS
¢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 CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMS.

[Iporpamma 1o (u3uKe ycTaHaBIMBAET paclpesesieHne yueOHoro Matepuana
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yYeHUs T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOIO COJAECpXKaHUSI U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

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

dusnka sBISETCS CUCTEMOOOPA3YIOLUM ISl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHUEH, OUOIOTHEN, aCTpOHOMHUEH 1 (pu3nuecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAyYHYIO0 KapTHHY MHUpa, NPEJOoCTaBiIseT HauOoJiee sSCHbIE
o0pa3ipl MPUMEHEHHUs] HAyYHOTO METOJa MO3HaHMsI, TO €CTh Croco0a MOIydEeHUs
JOCTOBEPHBIX 3HAHUU O MHUPE.

OnHa M3 TNaBHBIX 337a4 (PU3MUECKOro oOpa3oBaHUS B CTPYKType OOLIEro
0o0pa30BaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOM I'PAaMOTHOCTH U
UHTEpeca K HayKe y 00y4aronuxcs.

WN3yyenne ¢u3ukun Ha 0a30BOM ypOBHE MpEANOiaraeT OBJIAJCHHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMU, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
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 oOpraHuzanusx Poccuiickoii  @eaepauuu, pean3yrOMHUX
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Koserun MunuctepcTa npocsenieHusi Poccuiickoit @enepanuu (IpoToKos oT 3
nekadbps 2019 r. Ne [TIK4BH).

Heaun uzyyenus ¢pusuku:

e TMpUOOpETEHHWE HHTEepPeca U CTPEMJICHUS OOYYaIOIUXCS K Hay4dHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTUE HUX HHTEIJICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (POpMUpPOBaHUE
UCCJIeI0BATEIBCKOTO OTHOILIEHHUS K OKPY>KAIOITUM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MUPOBO33PEHHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKHU;

e (QopmupoBaHue MNpeACTaBICHUN O pOJIM (PUMKHU I Pa3BUTHS JAPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyaymei
npodeccroHanbHON AESTENbHOCTH, CBSI3aHHON C (DU3MKOM, MOArOTOBKA K
nanbHenIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUHU.

JlocTmkeHrue 3THX Iiejied MporpaMmbl MO (PU3MKe HAa ypOBHE OCHOBHOI'O

o011iero oOpazoBaHusi 00€CTIEYMBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

e TmpuOOpeTEeHHWE 3HAHUHW O JUCKPETHOM CTPOCHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBbIX, AJEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

e MPUOOpPETEHHE YMEHUM OIMHUCHIBATH U OOBSCHATH (PU3UUECKUE SBJICHUS C
WCIIOJIB30BaHUEM MOJTYUYCHHBIX 3HAHUH;

e OCBOCHME METOJOB pEIICHUS MPOCTEHIINX PpacUE€THBIX 3aJad C
HCIIOJI30BaHUEM bu3nYecKux MOJIeJIeH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

e Ppa3BUTHE YMEHHI HAONIOAATh MPUPOJIHBIE SIBICHUS U BBIMOJHSTH OIbBITHI,
nabopaTopHble pabOTBI M OKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ HUHpOpMaIuend (PU3NUECKOro coaepKaHus,
BKJIFOYasi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (DU3UKHU, aHAIH3 U
KPUTHUYECKOE OIICHNUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO CO cepamu MPoPecCHOHATEHON NeATeTLHOCTH, CBSI3aHHBIMU
C (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTKEHUAX (PU3UIECKON HAYKHU.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus otBouTcst 238 yacoB: B 7 kiacce — 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 paboT U
Onepatop 34Q.000 "KomnaHus "TeHzop" ———
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Ja00paTOPHBIX PadOT M ONBITOB C YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
0o0yyJarommxcs, CIucKa AKCIEPUMEHTAIbHBIX 3aJlaHUM, TpeajiaraéMblX B paMKax
OCHOBHOT'O I'OCYIapCTBEHHOTO AK3aMEHa 10 (PU3HKE.
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COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAOIIEro Mupa.

duznka — Hayka o mpupone. SABneHuss npupolbl. PU3NYECKHE SBICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepennit. MexxayHapoaHasi CHCTeMa €IMHUIL.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKd H3Yy4aloT MPUPOY.
EcTecTBeHHOHAy4YHBIIT METOJl TO3HAHUWA: HAONIOJEHUE, MOCTAHOBKA HAY4YHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaemMoro aBienus. Onucanue GU3NUECKUX SBICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, DSJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPoLEIypa MPSMbIX U3MEPEHUI 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. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. M3MmepeHne temreparypsl NPU TMOMOIIHA JKMAKOCTHOTO TEPMOMETpa U
JNATYMKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE THIOTE3BI: JAIBHOCTH MOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIble, YeM OOJIbIIe BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHH BellecTBa.

Crpoenne BemecTBa: aTOMbl W MOJEKYNbl, HX pa3Mmepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

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

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpUCTAIIMYECKNX) Tell. B3auMOCBs3b MEXAy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmroenre 6pOyHOBCKOTO B KCHHA. Onepatop 30 000 "Komnarius "Teraop"
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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. OnbIThl 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUSI.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUSL.
SIBnenue uHepuMU. 3aKOH HHEpUUU. B3anMojeilcTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [BH)KEHMS Tel. Macca Kak Mepa HWHEPTHOCTU Tela.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepHCTHKa B3auMojeicTBus Ten. Cuiia ynpyrocTd U 3aKOH
I'yka. U3mepeHne cuibl ¢ TOMOUIBIO AUHAMOMETpa. SIBiIeHHE TATOTEHHS U Cujia
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsAMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue ckoJIb)KEHUs U TPEHUE NOKOsI. TpeHue B IpUpPOAE 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 Macc MO B3aUMOJACHCTBUIO TEN.
6. CroxeHue CuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmpexneneHre CKOPOCTH PAaBHOMEPHOTO JIBUKECHHS (IIApUKa B XKUAKOCTH,
MOJIENIH AEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa II0
HaKJIOHHOM IIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TeNa.

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

5. ONbITHl, IEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH 1 ra30B.
OnepaTtop 340 000 "KomnaHus "TeH3op"
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Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPIABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH llackans. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS >KUIKOCTH OT TiyOuHBI. [mapoctaTudeckuit
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJ YPOBHEM MOPSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JleficTBHE )KUAKOCTU U ra3a HAa MOTPyKEHHOE B HUX TeNO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

S A T o

N

3aBHCUMOCTD JIABJICHHS T'a3a OT TEMIIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTbH BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena
Y IUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMW KUIKOCTH.

Y ciioBue naBaHus TEJl: INIABAHUE WM OTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TJIOTHOCTEN Tella U KUJIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMA MOrPYKEHHOM B
XKUIKOCTh YaCTHU TeJa.

Omnpenenenue  BBITAJKUBAIOIIEHM  CWJIbL, JEHWCTBYIOLIEM Ha  TEJoO,
NOTPYKEHHOE B KUAKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEN CHJIbI, IEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJa.

OnpITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJKUBAIOLIEH  CHUJIBL,
JICHUCTBYIOIICH Ha TEJIO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh
YacTH TeJa ¥ OT IJIOTHOCTHU KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WJIM  KOHCTPYMPOBAaHHE JIOJKH U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. I[IpaBuio
paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€
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npaBmwio» Mexanuku. KIIJ[ mpocTeix Mmexanun3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtMueckas U NOTEHUMAIbHAs DSHEPIHUs.
[IpeBpailieHre 0AHOTO BHUJIa MEXAHUYECKOW SHEPIUU B APYroil. 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. HccnenoBanue yClOBHl paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUs] MEXaHUYECKOU SHEPTHUH.
8 KUIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaurBaHU€ U KaWJUISIpHBIE sIBIIEHUS. TemIoBoe pacliupeHne U CKaTHeE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yacTull. Buytpennsas sHeprus. CrocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpruu:
TeruIonepeaya u coBepiieHrue padotsl. Buabl Temionepenayu: TemiIonpoBOAHOCTb,
KOHBEKIHUS, U3JIyYCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenue w
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

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

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.
Onepatop 340 000 "KomnaHus "TeH3op"
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Ha6monenune nuddyszun.

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

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU

vk W

OXJIaXKJICHUH.
[IpaBuiia u3mMepeHust TemnepaTypsl.

Buas! Teronepenaum.

OxJaxxieHue Ipu COBEpIICHUU padOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

11. Habmonenvie KuneHusl.

12. HaGmroieHre mocTosTHCTBA TEMIIEpATyphl MPHU IJIaBJICHUU.

13. MoJiesiv TEIUIOBBIX ABUTATEIIEH.

Jlabopamopuwvie pabomul u onvimul.

1. OnbITHI IO OOHAPYKEHUIO EHCTBUS CUIT MOJIEKYJISIPHOTO HPUTSKEHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl IO HAONIOACHUIO TEIUIOBOTO PACUIMPEHMS Ta30B, JKHUJKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBlieHUs BO3Ayxa B OAJJIOHE LIIPULA.

OnebITeI, AEMOHCTPUPYIOUIME 3aBUCUMOCTBH JIABJIECHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

6. IIpoBepka runores3nl JTMHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA KUIAKOCTU

B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.
7. HabOmogeHue wu3MEHEHUsT BHYTpPEHHEW OSHEpPruM Teia B pe3yjbTaTe
TeIIoNnepesay U padoThl BHEIIHUX CHUII.

8. HMccinenoBaHue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJIHOM H

ropsi4eu BOJBI.

9. OmpeneneHve KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  NIpH

TEMI000MEHE C HArPEThIM METAJUTHYCCKUM ITUITHHIPOM.

10. OnpeenieHre yAeIbHON TEIUIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCIapeHus.

12. OnpesenieHne OTHOCUTEIBHOM BIAXKHOCTH BO3IyXa.

13. OnpeneneHue yaeabHON TEMIOTHI IUIABJICHUS 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
CyHEepHO3ULIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE

nepaTtop 710 000 "Komnatmsi "TeHzop" ——
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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.

17. MOI[CJ'II/IpOBaHI/Ie MarHUTHBIX I10JIEN MOCTOSHHBIX MAarHUTOB,
Onepatop 340 00O "KomnaHus "TeHzop" ———
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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.

o v oA~ W

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.
N3yuenue aeicTBUS MarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenne KIIJl anexkrpoaBUraTeIbHON YCTAaHOBKHU.

21. OOBITBl IO HMCCIEIOBAHUIO SIBJICHUSA AJIEKTPOMArHUTHOM HWHIYKIIUU:
VCCIIEIOBAHUE W3MEHEHUW 3HAYCHHMS W HAIPABJICHUS HWHIAYKIIMOHHOIO

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.
VYckopenune. PaBHOyckopeHHOE mpsiMoiinHENHOEe JBrkeHue. CBoOogHOE
nageHue. OnbiTel ["anumnes.
PaBHOMepHOE nBMXEHWE MO OKpYKHOCTH. [lepmon m dactota obOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.
[Iepseiit 3akoH HeroroHa. Bropoii 3akon Herorona. Tpernii 3akoH HprotoHa.
[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. JBmxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TEJA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTn.
Nmnynee tena. M3meHenue mMmiyibca. UMIynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHUE.
Mexanuveckass paboTa W MOIIHOCThb. PaboTa CMJI TSXKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHEpruu U padboThl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIManbHast SHEPIrus CxKaToM NpyKuHbl. KuneTnyeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIuMu.
Hemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO JBM)KEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEI
OTCUETa.

2. CpaBHeHME TyTeHd W TPACKTOPUM JIBUKEHUS OJHOIO U TOTrO K€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.

3. HM3mepeHne CKOpOCTH U YCKOPEHHUS MTPSAMOJIMHEUHOTO JIBU>KEHUS.

4. HccnenoBanne MpU3HAKOB PABHOYCKOPEHHOTO JIBHXKEHUS.

Onepatop 340 000 "KomnaHus "TeH3op"
5. Ha6mogLeHHe ABWKEHHA TENIA 110 OKPYKHOCTH.
NOKYMEHT MOANWCAH 3JIEKTPOHH bl

M TIOANN
roCYIAPCTBEHHOE BHO/DKETHOE OBLLIEOBPA3OBATE/IbHOE 15.09.25 07:53 (MSK)  CepTudmkat 6578705DD2B2A84BBE2FA2B5DBBED28E
YUYPEXXAEHWE CPEHSIS1 OGLLEEOGPA3OBATE/IbHAS LLKOJIA N2 706 [Jelictayer ¢ 06.03.25 no 30.05.26

MOCKOBCKOIO PANOHA CAHKT-NETEPBYPTA, Lot NanvHa CepreesHa,
[vpekTop

12



8.
9.

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

Hab6mronenne MexaHMuecKuX SBICHUM, TPOUCXOSAIINX B CUCTEME 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 ABM)KCHHUS.

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
JBIDKCHUS TIapUKA U TEJIEHKKH.

Ornpenenenue cpeaHell CKOPOCTH CKOJIBXKEHUST OpycKa WU JBUXKECHUS
11apyKa I10 HaKJIOHHOM INIOCKOCTH.

Onpenenenue yCKOpEHHsI Tejla MpPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOU IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JB>KEHUU 0€3 HauaJIbHOU 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.

Onpenenenue kodhGUIMEHTAa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

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

Onpenenenne pabOTHl CUJIBI  YIOPYrOCTH TIPH  TMOABEME Tpy3a C
WCIIOJIb30BAaHUEM HEMOJIBIKHOTO U MTOJABMYKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUA M BOJIHBI.

Onepatop 340 000 "KomnaHus "TeH3op"
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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 konebGaHuii Ten moJa AEUCTBUEM CHUIIBI TSDKECTH U CHUJIBI
YOPYrOCTH.

HabGmonenne kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGmronenue BoIHYXIEHHBIX KOJI€OaHUI U pe30HaHCA.

PacnipocTtpaneHue npo10abHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).

HaOmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAHC.

JIaﬂopamopHue paoomoul u onvimol.

1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasTHHKA.

2. OmnpenenieHre 4acTOThHI U IEpUo/ia KoJieOaHUH MPY>KUHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCMMOCTHU MEpUOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

o v AW

4. HccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OaHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJIEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmNbITBl, JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh MepHUoJa  KOJeOaHHIt
IPYXKUHHOTO MasiTHUKA OT MAacChl rpy3a u )KECTKOCTU MPYKUHBI.
7. U3mepeHne ycKopeHusi CBOOOJHOrO NaJcHHUs.
Paznea 10. DiieKTpoMAarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHuTHOE  ToJie.  OJIEKTpOMAarHuTHble  BOJHBL.  CBolicTBa
AJEKTpOMArHuTHeIX BoJH. I[llkana »nexkTpoMarHUTHBIX BOJH. Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnekTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOKCTBA
CBETa.
Hemoncmpavuu.
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
Onepatop 340 000 "KomnaHus "TeHzop" ———
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Jlabopamopuwie pabomel 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.

Xox JIyder B pacCEenBArOIIEH JINH3E.

[Tonyyenue n300paxkeHUii ¢ TOMOIIBIO JINH3.

[Ipunnun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopmens rinasa.

11. Pa3noxeHue 6e1oro cBera B CHEKTP.

12. [lomyyenue 0enoro cBeTa Npu CI0KEHUH CBETA Pa3HBIX L[BETOB.

Jlabopamopusie padbomul u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH YIJIa OTPA)XEHUs CBETOBOrO Jydya OT yrja
naJeHUs.

W X N Uk WD e

2. M3yuenume xapakTepuCTHUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.

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

4. TlomydeHnue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
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

BCTOBEI WJIBTPLI.
LUBETO c (b Tp Onepatop 340 000 "KomnaHusa "TeHsop" ——

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJIbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHUE CPEgHﬂﬂ OBLLUEOBPA30BATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26

MOCKOBCKOIO PAUVOHA CAHKT-NMETEPBYPrIA, Lioii ManuHa CepreeBHa,

[vpekTop

15



Pa3gen 12. KBaHTOBLIE SIBJICHHUS.

Onwitel Peszepdopna u ruraneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTel. JInHeHyaTsie CIEKTPBHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO
saapa. HykimonHas wmozens aromHoro sgpa. HM3zorombsl.  PagmoakTuBHBIE
npeBpauieHud. [lepuoa nomypacnaga aTOMHBIX SIAEP.

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

Anepnas sHepreruka. JeWCTBUS pPaAMOAKTUBHBIX HW3IIYYEHUN Ha KUBBIE
OpTraHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3Ty4EHHS U MOTJIOUICHUSI.

2. CrekTpsl pa3jInYHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUINX U3ITYYECHHUH.

6. Perucrpanus uzinydeHus NpupoIHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmropeHue CrIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTYUYEHHUS.

2. HMccnenoBaHue TpEeKOB: M3MEPEHHE HDHEPIMM YacCTULBI MO TOPMO3HOMY

nytu (mo gororpadusm).

3. M3mepenue paguoakTUBHOTO (hOoHa.

IHoBTOpPHUTEIBLHO-00001AKO LM MOTYJIB.

[ToBTOpHTENHEHO-0000IAIOMINK MOAYJIb MIPEAHA3HAYEH JJI1 CHCTEMATHU3aLUuU
1 00001IEHUS TIPEIMETHOIO COIEPKAHUS U OIBITA IEATETbHOCTH, IPUOOPETEHHOTO
OpU U3YYEHHHM BCEro Kypca (PU3MKH, a TakKe JUIsl HNOJATOTOBKM K OCHOBHOMY
rOCYIapCTBEHHOMY 9K3aMEHY MO (U3HUKE NI OO0y4JaromnXCs, BHIOPABIIMX 3TOT
y4eOHBII npeaIMeT.

[Ipy M3y4eHUM AAHHOIO MOJYJIS PEaJu3ylOTCs U CUCTEMATU3UPYIOTCS BUJBI
JeSITENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBACTCS TOCTIKEHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yNbTaToB  00ydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHass I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEI0BAaHHUS
SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHITH (pu3myeckue
SBJICHUS, NPUMEHSS TOJyYCHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHUCIIE
KAueCTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO NEATEIbHOCTHBIN XapaKTep JAHHOTO pa3jielia peain3yeTcs 3a
C4€T TOTO, 4TO OOYYAIOIINECS BBITIOTHSIOT 33/1aHMsI, B KOTOPBIX UM TIPEIIaracTcs:

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

rOCYAAPCTBEHHOE BIOAXXETHOE OBLLIEEOGPA3OBATEJIbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E

YYPEXXAEHUE CPEgHﬂﬂ OBLLEEOBPA30OBATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26
MOCKOBCKOIO PAUVOHA CAHKT-NMETEPBYPrIA, Lioii ManuHa CepreeBHa,
[npekTop

16



HA OCHOBE TOJYYCHHBIX 3HAHUW pacrno3HaBaTh W HAYyYHO OOBSICHSTH
dbusnueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBaHUSI (PU3UUECKUX SIBJICHUHN, 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

OHCPIrur Ha OCHOBC 3aKOHA IIPCBpAIICHUA U COXPAHCHUA BCCX M3BCCTHBIX BHIOB
OHCPIUH.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JOCTM)KEHHUE TIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX 00pa30BaTEIbHBIX

pe3yabTaToB.

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

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B

JacTu:

e 1) MaTpUOTHYECKOr0 BOCIUTAHUS:

e - IIPOSIBJICHHE MUHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(U3HYECKON HAayKU;

e - [IGHHOCTHOE OTHOIIEHHUE K JOCTHKCHHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e -TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KJICHUHM OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
busnky;

e - OCO3HaHHE BAXKHOCTH MOPAJIbHO-3TUUYECKUX MPHUHILUIIOB B JACSITEIbHOCTU
YYEHOTI0;

e 3)3CTeTHYECKOr0 BOCIIUTAHUSA:

e - BOCIPUATHE ICTETUUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

e - OCO3HAaHUE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHI, Ba)KHEWINEH COCTABIISIIOLIEH
KYJIbTYPBI;

e - pa3BUTHE HAYYHOW JIOOO3HATENBHOCTU, MHTEpPECAa K HCCIEI0BATEIbCKON
NEeSITENbHOCTH;

e 5) dopMupoBaHus  KYJbTYPbl  3A0pPOBbSI W  JIMOUMOHAJBLHOIO
0J1aronmoyumsi:

e - OCO3HaHHE IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWil 0O€30IaCHOTO TOBEACHUS Ha
TpaHCIOpPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIUIOBBIM 00OpYy/IOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - c(hOpMUPOBAHHOCTH HaBbIKA peIEKCUH, IPU3HAHUE CBOETO MPaBa Ha OIMIHUOKY
Y TaKOTO K€ MpaBa y APYyroro YeiaoBeKa;

e 6) TPYIOBOIO BOCIIMTAHUA:

e - AKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a7ad (B pamMKax CEMbH,

oOpa3oBaTeIbHOM  OpraHM3allud, TOpojJa, Kpas) TEXHOJOTUUECKOH U
Onepatop 300 000 "KomnaHus "TeH3oR!, ———
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e - MHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO MPOECcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KO0JOrHYE€CKOro0 BOCIIUTAHUA:

e - OpUEHTAIMs Ha TMpUMEHEHWE (U3MYECKUX 3HAHUM ISl pelIeHUs 3aaad B
00JacTH OKpPY’KaIOIIEeH Cpellbl, TUIAHUPOBAHMUSI TOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCJICICTBUM JIJIs1 OKPY’KAIOILIEN CPEbI;

e - OCO3HAaHHME TIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTed HX

penieHus;

e 8) aganTanMu K M3MEHSIONIUMCS YCJOBHSM CONHUAJBLHOI M NPUPOIHOM
cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICUCTBUM TIPU BBINOJIHEHUU HCCIEIOBAaHUN U
MPOEKTOB (U3UUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
ApYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTUUYECKYIO
JESITENHHOCTD;

e - NOTPeOHOCTH B POPMHUPOBAHUHU HOBBIX 3HAHHI, B TOM YHCIlie (POPMYIHPOBATH
UJIeH, TIOHATUSA, TUTIOTE3bI O PU3MUECKUX 00OBEKTaX U SABJICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
buzuky;

e - [JJAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUI;

e - CTPEMIICHHME aHAJIM3UPOBATh U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HPKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUU;

e - OIICHKA CBOMX JACHCTBHM C YYETOM BIMSHHMS Ha OKPYKAIOWIYIO Cpexdy,
BO3MOXHBIX TJIOOAJIbHBIX MOCTIEACTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOeHMS IpOTpamMMBbl 110 (PU3UKE HA YPOBHE OCHOBHOT'O O0IIIETO
oOpa3zoBaHus y oOyuaromerocs OyayT c(GOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOUINE T03HABATEIbHbIE YHUBEPCATbHBIC yUCOHbIC IEHCTBUS,
KOMMYHUKATUBHBIE  yHHMBEpCajbHble  y4eOHbIE  JEHCTBUS, PETyJSATUBHBIC
YHHUBEpCaJbHbIE YdeOHbIE ICHCTBUSI.

Ilo3naBaTe/IbHbIE YHHUBEPCAJIbHbIE Yy4eOHbIe 1eiicTBUS

ba3oBble JJjoruueckue AeMcTBUS:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IPHU3HAKH OOBEKTOB
(ssBNIEHUI);
e YCTaHABJIMBATH CYIISCTBCHHBIN MPHU3HAK KIaCCH(PUKAIIUN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,;
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BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUUS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU U3YyYEHUU (U3HUECKUX
SIBJICHUH U MPOLIECCOB, JIEJATh BEIBOJbI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIFOUEHUMN, BBIJABUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bu3MUECKNX BEITNYHNH;

CaMOCTOSATEILHO BHIOUPATh CIIOCO0 pelieHus yueOHou pusndeckoit 3agauu
(cpaBHeHME HECKOJIBKMX BapHAaHTOB pElIeHHs, BbHIOOp Hauboiee
MOJIXOJIAIIETO ¢ YUETOM CaMOCTOATEIBHO BBIICIEHHBIX KPUTEPUEB).

Bba3oBble uccaenoBaTeJbCKHE TeCTBUA .

UCII0JI30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IIPOBOJIUTH IO CAMOCTOATENIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECIIOXKHBIN
(Gu3MUecKuil 3KCIEPUMEHT, HEOOJIbIIOE UCCe0BaHue (PU3NYECKOTO
SBJICHUS;

OIICHMBAaTh HA NPUMEHUMOCTb U  JIOCTOBEPHOCTh HWH(OpMaIHIo,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUST U BBIBOJBI MO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOACHMS, OTIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEIlee pa3BUTHE  (PUBHMUECKUX
MIPOIIECCOB, & TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSATH Pa3IMYHbIE METObl, HNHCTPYMEHTBI U 3alPOChl IPU MOUCKE U
orOope HMH(pOPMAlMMU WIA JaHHBIX C YY4ETOM MpPEIIOKEHHOU Yy4yeOHOU
dbuznyeckoi 3aaauu;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IMYHbIX BUIOB U (OPM MPEICTaBICHHUS;

CaMOCTOSITEILHO ~ BBIOMpaTh ONTUMaJbHYIO (OpMy MpeacTaBICHUS
uHOpMAllMl W WUIIOCTPUPOBATh peIIaeMble 3aJauyd  HECIOXKHBIMU
CXeMaMH, IdarpaMMaMu, HTHOU TpaduKoi 1 1X KOMOMHALIUSMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS:

B XO7e OOCYXICHHS Y4eOHOro MaTepHalsia, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX)AAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HA PCEIICHHE 3aJlaud W IOJJIep KaHue
Onaro)key1aTeIbHOCTH OOIIEHNUS;

COTIOCTABJISATh CBOM CYXACHUS C CYXICHUSAMH JPYTUX YYIaCTHUKOB
uajora, OOHapYyKHUBaTh Pa3Inyne U CXOJICTBO MO3UIINA;

BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJIbHOE
YYPEXXAEHUE CPEgHﬂﬂ OBLLUEOBPA30BATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PAUVOHA CAHKT-NMETEPBYPrIA, Lioii ManuHa CepreeBHa,
[vpekTop

15.09.25 07:53 (MSK)

CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E

[eiicreyet ¢ 06.03.25 no 30.05.26

20



MyOIMYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KcriepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/HON ¥ UHIMBUTyaIbHOU
paboThI MPU PEIICHUH KOHKPETHON (PU3ndeckoi mpoOIembl;

NPUHUMATh 1I€JTd COBMECTHOM JESITENbHOCTH, OPTaHU30BbIBATH JCHCTBUS
no e€ JOCTIKCHMIO: pACHpeNeNsaTh PO, OO0CYXJaThb MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMHU WiCHAMU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

PerynsiTuBHbIC YHHBepcaibHbIe Y4eOHbIe NeliCTBUA

Camoopranuszanus:

BBISIBJISIT MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUAX, TPEOYIOMIMX
I petieHust (PU3N4YEeCKUX 3HAHUMI;

OpUEHTUPOBATbCS B  PANIMYUHBIX  MOAXOJAX MPUHATUSA  PEIICHHM
(MHAMBUAYaTbHOE, NMPUHATHE pEIIEHUS B TpYyIIe, MPUHATHE pPELICHUN
rpynmnom);

CaMOCTOSATEIILHO COCTABJISITh AITOPUTM peLIeHUs (PU3UUECKON 3aauu WU
IUTAHA UCCIIEJOBAHMS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apr'yMEHTUPOBATh NIPEAJaracMble BApUAHTHI PEILICHUN;
JIeJ1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTpOJIL, 3MO].[HOH3.]1])H]>H7[ HHTCJJICKT:

JlaBaTh aJICKBATHYIO OIICHKY CUTYallUH U MpeJjiaraTh IjiaH €€ U3MEHEHHUS;
OOBSACHSITh NPUYUHBI  JOCTHXKEHUS  (HEJOCTH)KEHHUS)  PE3yJIbTaTOB
NEeSTETbHOCTU, JaBATh OLICHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEIBHOCTh (B TOM YHKCII€ B XOJI BBIMIOJTHEHUS
¢u3nueckoro WMCCIENOBaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH CeOsI HA MECTO IPYrOTo YeJIOBeKa B XO€ CIIOpa WU TUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPHU penieHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JIPYroro.
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K xoHiy oOyuenust B 7 kjiacce npeaIMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOyUYAIONTUXCS YMEHHIH:

e HCMONB30BaTh TMOHATHS: (U3MYECKHE W  XUMHYECKHE  SIBJICHHS,
HAOMIO/ICHNE, AKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHHIBI (PU3UIECKIX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHs BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHsi, PaBHOJCUCTBYIOIIAs
cuna, gedopmanusa  (ympyras,  IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

e paznuuath sBIeHUA (AUQQy3us, TEIIOBOE ABMKEHHUE YAaCTHUI BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBW)KCHHME, HHEPIHS,
B3aMMOJICHCTBHE TeJl, paBHOBECUE TBEPABIX TEJ C 3aKPEIUVIEHHON OCBIO
BpallleHus, epeaaya AaBaeHus TBEPIbIMU TeIaMU, )KUIKOCTSIMU U Ta3aMH,
aTMoc(epHOe JaBJeHHE, IUIaBaHWE TeJ, MPEBpAllleHUs MEXaHU4YEeCKOU
SHEPruM) MO ONHCAHUIO MX XapaKTEPHBIX CBOICTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTJaHHOE (PU3HUECKOE SIBJICHHE;

e pacrmo3HaBaTh TPOSBICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’)KalollleM MHUpe, B TOM 4YHcle (U3UYECKHUE SIBJICHUS B TPUPOJE:
OpUMEpBl JBWKEHUSI C Pa3IMYHbIMH CKOPOCTSIMH B KUBOM U HEKUBOU
Opupojie, JAEWCTBUE CUJIbl TPEHHs] B MPUPOJIE W TEXHUKE, BIHSHUE
aTMoc(epHOro JIaBJICHUs Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluaru B
TeJIe YeJIOBEeKa, IIPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3aJjauy B yUeOHYIO,
BBIJICJISITh CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PU3UUYECKUX SIBIICHUN;

e ONKUCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DU3UYECKHUE SBICHUS, UCIIONIb3YSI
¢dusnueckre BeMUYuHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BpeMs, MMy Th,
CKOPOCTb, CPEIIHSISI CKOPOCTb, CHJIa YNPYTrOCTH, CUJIa TSXKECTH, BEC TeJa,
CUJIa TpEHUs, IaBlieHue (TBEPIOTO TeJa, KUIAKOCTH, Ta3a), BRITAIKKBAIOIIAS
CuJia, MeXaHudeckass paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI,
KOA(G(UIMEHT TMOJE3HOT0 JCUCTBUS MEXaHM3MOB, KHUHETHYECKas U
NOTEHLIMAJIbHASL SHEprusi), NpH ONUCAaHUU TMPABUIBHO TPAKTOBAThH
(u3MYECKHUI CMBICT UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €TUHUIIBI
(Gu3MUeCKNX BEJIUYUH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOLIME JAaHHYIO
(¢U3NYECKyl0 BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH;

e XapaKTepH30BaTh CBOWCTBa Tell, (pU3MUECKHe SBICHHUS W TMPOIECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMO), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO paBHOBecUs pbiuara (0s10Ka),

«30JI0TOC IIPaBHIIO» MCXAHUKH, 3daKOH COXpPaHCHHA MEXaHUUYECKOU
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SHEPruM, NpPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3NUECKUE SBJICHUS, IPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMii MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh [IPUUUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX ILIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBAa (PU3UYECKUX
ABJICHUH, PU3NUYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;

e pewmaTb pacy€THbIE 3ajauyd B |—2 JEHCTBUA, MCHOJIB3YS 3aKOHBI M
(Gopmysibl, cBs3bIBatolIMe (PU3NYECKUE BEIIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3UUECKUE
BEJIMUMHBI B (OPMYJIbI U IPOBOAUTH Pacy€rbl, HAXOAUThH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a]]a4, OLIEHUBATh PEATTMCTUYHOCTD
MOJIy4eHHON (PU3NUYECKON BETUUUHBI;

e pacmo3HaBaTh MpOOJEMBI, KOTOPbIE MOYHO PpEUIUTh [pPU IOMOIIU
(u3MUECKUX METOJIOB, B OMIMCAHUM MCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
pEeAnoioxKeHue (TUIoTe3y), pa3indaTh U MHTEPIPETUPOBATH MOTYYEHHBIH
pe3ysbTaT, HaXOJUTh OLIMOKM B XOJ€ OIbITa, J€JaTh BBIBOJABI IO €ro
pe3yabpTaram;

e TMPOBOJUTH ONBITHI MO HAOMIOACHHIO (U3UYECKUX SABJICHUA WIIU
(u3HUECKUX CBOMCTB Tell: (POPMYITHPOBATH POBEPSEMBIE TPEANOIOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHMS, 3aMUCHIBATH XO/1
OmbITa U (OPMYITHPOBATH BHIBOIbL;

e BBINOJHATh NPSIMbIE HM3MEPEHUS PACCTOSIHMS, BPEMEHHU, MAacChl Tela,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/laHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

e TPOBOAMUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DPU3HUECKON BEIMYUHBI OT
IPYrofd C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTH NYTH
PAaBHOMEPHO JABIXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TeJIa, CUIIbI TPEHUS
CKOJI)KEHUSI OT Beca Teja, KadyecTBa OOpaOOTKM IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbl TPEHHSI OT IUIOIIAAU CONPUKOCHOBEHUS TEJl, CHJIbI
YIOPYTrOCTH OT YAJUHEHHs MPYKUHBI, BHITAIKMBAIOMICH CHUJIBI OT 00BEMaA
MOTPYKEHHON YacTH TeJa M OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJI0, YCIOBUM
IUTaBaHMsI TeJl, YCIOBUN paBHOBECHs pbluara M OJOKOB), y4acTBOBaTbh B
IUIAaHUPOBAHUM y4yeOHOrOo HCCIEe0BaHUS, COOUpAaTh YCTAHOBKY U
BBIMIOJIHATh HU3MEpPEHUsl, Ccieaysl MPeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl IMOJYYEHHON 3aBUCHUMOCTH (DU3MYECKUX BEJIMYUH B BHJIE
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NpPEeUIOKEHHBIX TaONUIl U TpadUKOB, JAeJaTh BBIBOJBI IO pe3ysbTaTaM
UCCIIEI0BaHNS;

IPOBOJIUTh KOCBEHHbIE HM3MEPEHUs (U3MUECKUX BEJIWYUH (IUIOTHOCTH
BELIECTBA XKUJKOCTU U TBEPJIOTO TEJA, CUJIa TPEHUS CKOJIbKECHHSL, 1aBIICHHUE
BO3/lyXa, BBITAIKUBAIONIAsA CHJIA, JCHUCTBYIOIIAs Ha IOIPYKEHHOE B
KUAKOCTh  TeIo, KOIPOUIIMEHT TOJIE3HOTO  JIEUCTBUS  IMPOCTHIX
MEXaHU3MOB), CJEAys MPEUIOKEHHON HWHCTPYKIIUU: TPU BBITOJIHEHUH
U3MEpEHUN coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coOJI01aTh MTpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLMUIBI JACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JMHAMOMETp, COOOIAIOIIMNECS COCY/Abl, OapomeTp,
phluar, MOJBUAKHBIN 1 HETIOJBUKHBIN 070K, HAKIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM 4YHUCIE:
NOJLIMITHUKHA, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaXoAWTh  HMH(OpPMALMIO O  IpPHUMEpax)
MPaKTUYECKOIO HCIOIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3[J0POBbS U COOIIOEHUS HOPM
AKOJIOTHYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYLIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popManuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCSA
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBIThH
HEJIOCTOBEPHOM;

HCITOJIB30BaTh IPU BBIIIOJIHEHUU YYE€OHBIX 3aJaHUI HAYyYHO-TIOMYJISPHYIO
JaUTEepaTypy GU3MUECKOTO COAepKaHUs, CIIPAaBOYHbIE MaTepUaIbl, pECYPCHI
cetu VHTepHeT, BianeTb NpUEMAMU  KOHCIIEKTHPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOInYHO JIeNaTh KPaTKUE COOOIIEHUS O Pe3yIbTaTax MPOEKTOB WIN
y4eOHBIX HMCCIEI0BAaHUM, MPU 3TOM T'PAaMOTHO HCIIOJIb30BATh M3YyUEHHBIH
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NOHATUHHBIM ammapaT Kypca (QHU3WKH, COMPOBOXIATh BBICTYIICHHUE
MIPE3CHTALNEN;

e TMpPU BBHINOJHEHUM YYEOHBIX MPOCKTOB M HCCIEIOBAHUN paclpeeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CI€AUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, aJEKBAaTHO OLEHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aUMOJECICTBHUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e HCIOJIb30BAaTh MOHSTHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEUIECTBA, KPUCTAIUINYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsAll, AIEKTPUUYECKOE MOJIE, TPOBOJIHUKU
U JUDJICKTPUKH, IOCTOSIHHBINA SJIEKTPUUECKUM TOK, MATHUTHOE TI0JIE;

e paznuyaTh sIBJIEHUS (TEIJIOBOE paCIIUpPEHHUE U CKaTue, Teruionepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUYMBAaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJIEHCAIIUs, IUIABJICHUE, KpHUCTaUU3alus (OTBEpACBAaHUE), KUIICHUE,
Terionepeaadya (TeTI0NPOBOHOCT, KOHBEKIUS, U3JIy4eHUe),
ANIEKTpHU3AIUs Tel, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINUCAHUI0 MX XApPAaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTaJIbl B mpupope, uzinydeHue ComHila, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
moJie 3eMJtu, Jpeiid MoIFOCOB, POJIh MATHUTHOTO TOJIS [Tl YKU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, MpPU HTOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

e ONUCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DU3UYECKUE SBICHUS, UCIIOIB3YSI
dusznueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, YJEIbHAsl TEIJIOEMKOCTh BEIECTBA, YyJAEIbHAs TEIUioTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa

CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JCHCTBUS —TEMIOBOU
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MAalIVHbI, OTHOCUTEbHAS BIAXXHOCTb BO31yXa, JIEKTPUUECKUM 3apsil, Cuia
TOKa, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTUBJIICHUE IIPOBOJHUKA,
yJIeIbHOE COITPOTUBJIEHHE BELIECTBA, pa00Ta U MOILIHOCTb AJIEKTPUUECKOTO
TOKa), TpU OINHUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUI CMBICI
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUEHUS U €AMHUIIBI (PU3MUECKUX BEIUYMH,
HaXoAUTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C
JAPYTUMHU BEJIMYMHAMM, CTPOUTHh TIpaUKU HU3YYEHHBIX 3aBUCUMOCTEU
(u3nYeCKUX BEITUYNH;

e XapaKTepu30BaTb CBOMICTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKEHMSI MOJIEKYJSIPHO-KUHETUYECKON TEOPHUU
CTPOEHMsI BEILECTBA, MPUHLUI CYNEPHO3ULINH MOJieil (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jxxoyns—Jlenua, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU TOM JaBaTh CIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alMCBIBATh €I0 MATEMATUYECKOE BHIPAIKEHUE;

e OO0BICHATH (DU3MUECKHE MPOILIECChl U CBOWCTBAa TeN, B TOM YHCIE U B
KOHTEKCTE CUTyalUld NMPAaKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISITH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pewmarh pacyE€THBIE 3adaud B 2-3 JIEWCTBUSA, WCHOJIB3YyS 3aKOHBI M
dbopmysibl, cBsi3bIBaIONINE (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHMS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOMpaThb 3aKOHBI U  (QOPMYJIbI,
HEOoOXoauMble Ui €€ peuleHus, NTPOBOJAUTh PACU€Tbl M CpPaBHUBATh
MOJIYYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaTb NPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpPU HTOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBLACIATH
IIPOBEPSAEMOE  NPEIAINOJIIOKEHNE, OLEHUBATh IPABUJIBHOCTh IOPSIKA
IIPOBEJEHUS UCCIIEIOBAHMSA, AEIIATh BEIBOBIL;

e TMPOBOAWUTH OMBITHl MO HAOTIOACHUIO (PU3UYECKUX SBICHUNA WU
(Gu3nYecKuX CBOMCTB Tell (KalWUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3JlyXa OT €ro o0béma, TeMIIepaTypbl, CKOPOCTH IPOLIECCA OCThIBAHUS U
HarpeBaHusl IpU H3IYYEHUM OT I[BETa H3JIydarolled (moriomaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHMsI BOJABI OT TEMIIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJCHUCTBUE
JJEKTPUYECKUX  3apsJlOB, B3aMMOJCHUCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJIEM TIIOCTOSIHHBIX MAarHWUTOB, JEHUCTBUSA
MAarHuTHOI'O TOJII HAa NHPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA  JJIEKTPOABUTraTels IOCTOSIHHOI'O TOKa):p 3u$8£’%k'ﬂﬂ OBaTh
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poBepsieMble MPEANOIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py10BaHMsl, OMUCHIBATH X0 OIBbITa U (OPMYJIUPOBATH BHIBObI;
BBITIOJIHATD IPSIMbIE U3MEPEHUS TEMIIEPATYPBL, OTHOCUTEIBHOU BIaKHOCTH
BO31yXa, CWJIbl TOKA, HANpPSIKEHHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npubOpOB M JATYMKOB (PU3MYECKUX BEJIUYHMH, CPAaBHUBATh PE3YJIbTaThl
U3MEPEHUH ¢ yUETOM 3aJaHHOW aOCOIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOMN BEIUYUHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX  M3MEPEHHM  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLWAAW MOMNEPEeYHOIo
CEYEHHUs U YAEIBbHOIO CONPOTUBIIEHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 INPOBOAHUK, OT HaNpsKEHUs Ha MPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJHUKOB): TUIAHUPOBATH UCCJENIOBaHHE, COOMpATh YCTAaHOBKY U
BBIIOJIHATh WU3MEPEHUs, Clenysl MPEeNIoKEHHOMY IUIaHy, (UKCUPOBAThH
pE3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUI€ TaOJIHII U TpauKOB, A€TaTh
BBIBOJIBI IO pe3yJbTaTaM HCCIIEIOBAHNUS;

OPOBOJAUTH KOCBEHHbIE H3MepeHusi (U3MUYecKux BeNMYMH (yleiabHas
TEIJIOEMKOCTh  BEILIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa W
MOILHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAHMPOBATh H3MEPEHUs, COOMpAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEIOKEHHON HUHCTPYKUUH, U
BBIYKCIIATH 3HAUEHHUE BEJIMUUHBI;

coOr01aTh MpaBuila TEXHUKU 0€30aCHOCTH IIPpH padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OOPOM HA UX ONUCAaHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEPMETP, BOIBTMETP,
CUETUMK DJIEKTPUUYECKOW OSHEPruu, OHIIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MIPEAOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENIb IOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (DM3UYECKUX SIBICHUM M HEOOXOIMMBIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHbBIE
IIPUOOPBI IO CXEMAaM M CXEMATHYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, THMIPOMETP, ABUIATENIb BHYTPEHHETO CrOpPaHMI,
ANIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUYECKHX LENel ¢
[IOCJIEIOBATENIBHBIM M NAPAJIJIEbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WMHGPOPMALMIO O  MpUMEpax)

IPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
OnepaTtop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJIbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHUE CPEgHﬂﬂ OBLLEEOBPA30OBATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26
MOCKOBCKOIO PAUVOHA CAHKT-NMETEPBYPrIA, Lioii ManuHa CepreeBHa,

27



KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpudopaMu H
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUSI 3JI0POBbS 1 COOJIIOICHHSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPYKAIOIIEH Cpelie;

e OCYIIECTBIATh TOUCK HH(POpMAIUU (PUINYECKOTO COJCPKAHHUS B
NuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX UICTOYHUKOB BBIICISATh HH(OpMAIUIO, KOTOpas SBISETCA
IPOTUBOPEUUBON MITH MOKET OBITH HEIOCTOBEPHOM;

e HCIOJb30BaTh MPU BBHINMOJIHEHUU Y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
TUTEPATypy GU3NUECKOTO COJEPKAHMSI, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh MNpUEMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi HHYOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M KpaTKHE YCTHBIE COOOIICHWS,
0000mas wHOpPMALUIO M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
coJiep>KaHusl, B TOM YUCJIe yOIMYHO MPEACTABISTh PE3yIbTaThl IPOSKTHOU
WJIH MCCIIEZI0BATEIHCKON ACSITETbHOCTH, IPH STOM I'PAMOTHO HUCIIOJIB30BaTh
U3YYCHHBIA TIOHATHIHBIA anmapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3EHTALUEH;

e TMPU BBHINIOJIHCHHHM YYCOHBIX TIPOCKTOB M MCCIIEIOBAaHUN (PH3NICCKUX
IPOIIECCOB PACTIPEACATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]a4aMU, CJICTUTH 3a BBHINOJIHCHUEM IUJIaHA JEHCTBHUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIN BKJIaa B
JeSTENHHOCTD TPYIIHI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH paspeniaTh KOH(IUKTHI.

K xoHnmy oOyuenus B 9 kjiacce nmpeIMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y O0YUYAIONIUXCS YMEHHIHA:

e HCIONB30BaTh TMOHATHS: CHCTEMa OTCuY€Ta, MaTepuaibHas TOYKa,
TPAeKTOpPHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ynpyrasi, mnjacThyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TENO,
LEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus u
BOJTHBI, 3BYK, HHOPA3BYK U yIbTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IITKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JaTbHO30PKOCTD,
CHEKTPHI UCITYCKAHUS W TOTJIONICHUS, anbda, OeTa- U raMMa-u3JIydeHHs,
W30TOTIBI, SITICPHAS] DHEPTETHKA;

e pasnuyaTh SBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUXKEHHE, CBOOOIHOE
MajicHUue TeJI, PABHOMEPHOE JIBWYKEHUE MO0 OKPY>KHOCTH, B3aMMO/ICHCTBUE
TEJ, PEaKTUBHOE IBUKEHUE, KOJeOATeNbHOE NBIKEHUE (3aTyXalollue u

BBIHY)KJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBIJKCHHE, OTPAKCHUE
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3ByKa, MNPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHUe OeIoro cBeTa B
CIIEKTp U CJOXKEHUE CHEKTPaJbHBIX I[BETOB, JUCIEpPCUSl CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4EHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpyXaromeM Mupe (B TOM 4YHcie (Pu3nuecKue SBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, IBHKEHUE TIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
IBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMU,
3EMIIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 53XO, IBETa Tell,
ONTUYECKUE SIBJICHUS B MPHUPOJIE, OMOJIOTMYECKOE JIEUCTBUE BHUIAUMOTO,
yIbTPAQUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYE€HUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE M3ITyUYEHUE
OPUPOJHBIX MHUHEPAJOB, JEHCTBUE PAJUOAKTUBHBIX M3JIyYCeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM NEPEBOAUTHL MPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

OMUCHIBATh U3YyUYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyeckre BEIUYUHBI (CPEAHSsE M MIHOBEHHas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBU)KCHUH, YCKOpPEHHUE, TMEpeMEIleHHUE, IMyTh, YrJioBas
CKOpPOCTh, CWJIa TpPEHHS, CHUJIa YNPYTrOCTH, CHIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIQJICHHs, BEC Tela, HMIYyJbC TeJla, HUMITYJIbC CHIIBI,
MeXaHuueckas pabdoTa M MOIIHOCTh, MOTEHIUAIbHAS JHEPTUs Tela,
MOJHSTOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS YHEPrUsl CHKaTou
MPY>KUHBI, KHHETUYECKAasi SHEPT U, [TOTHASI MEXaHUYECKast YHEPTHsI, IEPUOJ
M YacToTa KoyjeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTejdb TMPEIOMJICHUSI Cpeibl), MPU ONHCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKHH CMBICT WCTOIb3YEMbIX BEIUYHH,
0003HaUeHUS W CIWHHIBI (U3UYECKUX BEIWYWH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (DHU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TpahrKK U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepHu30BaTh CBOWCTBA TeN, (U3UYECKUE SIBICHUS M IPOIIECCHI,
UCIIOJNB3ys 3aKOH COXPAHEHHsI DHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLKN CYNEPHO3ULIUA CUJI, HPUHUMUII OTHOCUTEIbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPaKEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsJOBOr0 U MacCOBOT'O UKCE
MpU SACPHBIX PEaKIUsIX, MPU TOM JIaBaTh CIIOBECHYIO (HOPMYITHUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHYECKOE BHIPAXKECHHUE;
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OOBSICHATh (U3NYECKUE MPOLECChl U CBOMICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
PUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 2—3 JTOTHYECKUX
IaroB ¢ Omopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHI,
(PU3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniath pacu€THbIC 3a/1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUH ),
UCIIOJIb3YsI 3aKOHBI ¥ POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 33J]a4M 3alMChIBATh KPATKOE yCIOBUE, BHISBIATDH
HEJO0CTAIOIINE WM M30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOIMMBbIE JUISl pEUICHUsl, MPOBOAUTH pacy€Tbl M  OILEHUBATH
PEATUCTUYHOCTh MOJIYYEHHOT'O 3HAaUeHHS (PU3HUECKON BEJIMYUHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO pEIIUTh TPU MOMOIIH
(U3NYECKUX METOJIOB, HCIIONB3Yys OMHCAHHME HWCCIEIOBAHMS, BBIACIATH
IpoBEpsEMOE TMPEANOJNIOKEHNE, OLIEHUBAaTh MPABHIBHOCTh MOpSIKa
NPOBEACHUS  WCCIEIOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUW WU
(u3nueckux CBOWCTB TeNl (M3ydeHue BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUs HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA,
pa3ioxeHue OENoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paXCHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI TpeaMeTa B coOHMparomieit
JUH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HM3ITYUYCHHS):
CaMOCTOAATENILHO ~ COOMpaTh YCTAHOBKY M3 HK30BITOYHOro Habopa
000pyI0OBaHMS, OMUCKHIBATH X0/ OIBITA U €r0 PEe3yIbTaThl, POPMYITUPOBATH
BEBIBOJIBL;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaenss
CpenHee 3HAYCHHE M3MEpAeMON BeIMYMHBI (POKYCHOE paccTOsSHUE
coOuparomeii JUH3bI), OOOCHOBBIBATH BBIOOpP CIMOCO0a M3MEpPCHHUS
(M3MepUTeNbHOro Mpuodopa);

NPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIMYUH C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTD IIyTH OT BPEMEHHU U
PaBHOYCKOPEHHOM JIBIDKEHHM ©0€3 HadalbHOM CKOpOCTH, NEepHUoja
Koie0aHUIl MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBeTa OT yrja MaJeHus W yIiia MPeJoOMIICHHUs OT yria
NajeHus): IUIAHUPOBAaTh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHUMOCTHU
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¢uznuecknx BEIWMYMH B BHUJAE TAOMUIl M TpadUKOB, NelaTh BBIBOJBI IO
pe3yabpTaTaM UCCIIe10BaHuUS;

e IIPOBOAWUTH KOCBEHHBIE H3MEpPEHUS (UINYECKUX BEIUUYMH (CpeaHsis
CKOPOCTb U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JBHKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHUS, MEeXaHuueckass paboTa M MOIIHOCTh, YacTOTa M TEPUOT
KoJie0aHU MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOWparolie JUH3bI, pPaJUOAKTUBHBIN (OH): TIUIAHUPOBATH
U3MEpEeHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH
U3MEpEHUs, CIeAys MPEUIOKEHHON WHCTPYKIMH, BBIYUCIATH 3HAUCHHE
BEJIMYMHBI U aHAJTM3UPOBATH MOJYYCHHBIEC PE3yIbTaThl C YUETOM 3aJaHHON
MOTPEITHOCTH U3MEPECHHUI;

e coOIroaaTh MpaBuiIa TEXHUKU OE30MaCHOCTH TIpH paboTe ¢ 1abopaTOPHBIM
000py0BaHHEM;

e pa3nuuaTh OCHOBHBIC TIPHU3HAKK W3YYCHHBIX (PU3MUECKHX MOJCIICH:
MaTepHualibHasi TOYKa, a0COJIOTHO TBEPAOE TENO0, TOYEHHBIA HCTOUYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUTaHEeTapHasl MOJIeNb aTOMa, HyKJIOHHAs! MOJEIh
aTOMHOTO SJIpa;

e XapaKTepW30BaTh MPHUHIMMBI JCUCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHWS (B TOM YHCIE:
CHHUIOMETp, JNATYMKH TIOJOKEHUS, PACCTOSHUSA M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAUMBbIE  (pU3MUYECKue
3aKOHOMEPHOCTH;

e HCIOJB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOLIECCOB MPH
pelieHnr  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI  JUIs
MOCTPOCHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMpAIOIei TNH3E;

e TMpPHUBOAUTH MNpUMEpPbl  (HaXOOUTh HMHOOpPMALMIO O  MPUMEpPaAX)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTU MpH OOpalleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH cpefie;

e OCYIIECTBIATH TOWCK HUHPOpMAIUKU (PUINYECKOTO COJCPKAHHS B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHUPYS MOUCKOBBIN 3a1poc, HAXOAUTh
MyTU ONpeesieHus] JOCTOBEPHOCTH MOJYUYeHHON MH(OpMaLMU HA OCHOBE
MMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX HCTOYHUKOB,;

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

rOCYAAPCTBEHHOE BIOAXXETHOE OBLLIEEOGPA3OBATEJIbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E

YYPEXXAEHUE CPEgHﬂﬂ OBLLEEOBPA30OBATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26
MOCKOBCKOIO PAUVOHA CAHKT-NMETEPBYPrIA, Lioii ManuHa CepreeBHa,
[npekTop

31



e HCIOJbH30BaTh MPU BBHIMOJHEHUU YU4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TUTEPATYpPy HU3UUECKOTO COJEPKAHMSI, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh mpUEMaMU  KOHCIEKTHPOBAaHUSA  TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
JCSITENFHOCTH, TIPU  OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3YYCHHBIN
NOHATUWHBIA ammapar Hu3y4aeMmoro paszena (U3WKH M CONpPOBOXKIATH
BBICTYIUICHHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanuyecTBO Yyacos DJIeKTPOHHBbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kontpoasnbie | IIpakTnyeckue
n/n NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Pasnes 1. ®usuka u e€ posib B NO3HAHUHM OKPYKAIOIIEro MUpPa
bu6nunoreka [JOK
1.1 ®dusuka - HayKa 0 MIPUPOIE 2
K PHPOA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
1.2 dusnyeckue BETHYNHEI 2 1
https://m.edsoo.ru/7f416194
Bbu6nunoreka [JOK
1.3 EctecTBeHHOHAYUYHEIN METOM ITO3HAHUS 2 1
v A https://m.eds00.ru/7f416194
Hroro mo pazneny 6
Paznen 2. [lepBoHauyanbHble CBeleHHS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 CtpoeHue BemiecTa 1
P - https://m.edsoo.ru/7f416194
99 JIBrmKeHre U B3aMMOICUCTBUE YaCTHI] 9 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIE COCTOSHUS BEIECTBA 2 bubmmorexa [OK
' p https://m.edsoo0.ru/7f416194
Hroro no pazneny 3)
Pa3nen 3. /IBu:keHune u B3auMoaelicTBHE TeJl
Bbub6nunoreka IJOK
3.1 MexaHn4ecKoe JBHKEHUE 3
A https://m.eds00.ru/7f416194
Onepatop 340 000 "KomnaHus "TeH3op"
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YUYPEXAEHME CPE[HSAS OBLUEOBPA3OBATE/IbHAS LLIKOJIA N2 706 [leictayeT c 06.03.25 no 30.05.26
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
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bu6nunoreka [JOK
3.2 Hnepus, Macea, M10THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Crra. Bugst et 14 . 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3oB
41 JHasnenue. [lepenaua gaBrneHus TBEPABIMU 3 bubmuoreka [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Hlapetie xHKoCTA > https://m.eds00.ru/7f416194
Bu6nunoreka [JOK
43 ATMOC(epHOE JaBICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE bubnunoreka [HOK
4.4 7 2 3
B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaGoTa 1 MOIIHOCTB. DHeprus
bubmnoreka [JOK
>1 Pabora i MomHOCTS 3 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 Hpoctere MexarH3MBI > 1 https://m.eds00.ru/7f416194
bubmnoreka IJOK
. M 4 1 1
53 CXAHHeckas Sneprut https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12

Onepatop2A0-000-"KomMraHns"TeHsop™
JOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMMUCHIO
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HauMeHoBaHnue pa3aesioB M TeM (uudpoBbie
Ne ni/m P Konrpoabnbie | IIpakTuyeckue p )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pazpgen 1. TenyioBbIe ABJICHUSA
bu6nuoreka [JOK
1.1 CTpoeHue U CBOIiCTBa BEIIECTBA 7
p m https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 TennoBble IpoOLIECCHI 21 1 5
pon https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznen 2. JjiekTpuUyecKre 1 MATHUTHbIE SIBJICHUS
21 DIIEKTpUYECKUE 3apsibl. 3apsSKEHHBIE Tela F 1 bubnuoreka [IOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
2.2 ITocTOSIHHBIIN DIIEKTPUUECKUNA TOK 20 2 7
p https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MaruuTHEbIE SIBJICHUS 6 1 1.5
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 OJIeKTpOMarHuTHas uH Hs 4
p AYKI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Konrpoabnbie | IIpakTuyeckue
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pazpen 1. Mexannueckue siBJCHUA
11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIMCaHHUs https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
1.2 BsaumogeiicTue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6imoreka [JOK
1.3 3aKOHBI COXPaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznea 2. MexaHn4deckue K0J1e0aHUA U BOJTHBI
bub6mmoreka [JOK
2.1 Mexannueckue KojeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
Bbut6muoreka IJOK
2.2 MexaHH4ecKue BOJIHBL. 3BYK 8 1 3 i
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMArHUTHOE TIOJIE U 5 2 bubnuorexa [IOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeToBbIC SABJICHUA
Onepatop 30 000 "KomnaHus "TeHsop" —
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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
Kypca ¢u3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoJubHbie
padoThI

Jara
IIpakTHyeckue

padoThI

H3yYCHUSA

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTtejibHbIE

pecypcbl

®u3nKa — HayKa O PUPOJE.
SIBnennsa npupoael. Gusndeckue
SBJICHUS

MeX&HquCKHC, TCIIJIOBBIC,
OJICKTPUYCCKUEC, MATHUTHBIC,
CBCTOBLIC, 3BYKOBBIC AABJICHUSA

Ouznyeckre BeIMYMHBI U UX
U3MEpEHME

Ypok-uccnenoanue "M3mepenune
TeMIIepaTyphl IPHU MOMOIIU
AKHUJIKOCTHOTO TEPMOMETpA U
JaT4yuKa TeMneparypsl”

Kak ¢u3nka u gpyrue ecreCTBeHHbBIC
HayKU U3Yy4aroT MIPUPOLY.
EcrecTBeHHOHAay4YHBII METO
no3Hanus. Onucanue GU3nYecKux
SIBJICHUI C TIOMOIIBIO MOJICICH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoBanue "IIpoBepka
THIIOTE3bI: TaTbHOCTh TOJIETA
mrapuka, IymeHHOr o

Onepatop 340 000 "KomnaHus "TeH3op"
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TOPU30HTAJILHO, TEM OOJBIIIE, YEM
0oJbIIIe BRICOTA TTyCcKa"

Ctpoenue BeniecTBa. OMbITHI,

7 JNOKa3bIBAIOIINE JUCKPETHOE buGnuorexa LIOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
8 JIBrmKeHHE J4acTHIl BEIIeCTBa buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Vpok-uccinenopanue «OMbITHI IO
9 HaOIIOACHUIO TEJIOBOTO
pacUIMpPEHHUS Ta30BY
10 ArperaTHble COCTOSIHUSI BELLIECTBA
B3anmocBs3bp Mex 1y CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOoCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHnueckoe IBUKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmuorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
Bubnunorexa [JOK
13 Ckopoctb. EnuHAIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacyer nyru 1 BpeMeHU OBUKEHUS Bu6morexa TOK
T p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIIUH.
P N P bu6numoreka [JOK
15 B3aumoneiicTBue Ten kak mpuurnHa

HN3MCHCHUSA CKOPOCTH ABUKCHHS TCII

https://m.edsoo.ru/ff0a0c10
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IInoTHOCTE BemiecTBa. Pacuet macchl

Bbubnuorexa [JOK

16
1 00beEMa Tejia MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas pabora
17 «OmpeneneHue IOTHOCTH TBEPIOTO
TEIA»
18 Pemenue 3agau mo reme bubmuoreka IJOK
"[ImoTHOCTE BemecTBa"” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3anMonericTeus teir. Cuiia
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabora «3yyeHue
20 3aBUCHUMOCTH PACTSHKCHUS
(e opMmarum) Npy>KUHBI OT
IIPUIIOKEHHOU CHIIBI»
21 SIBnenue tarorenus. Cuia THKECTH
CB43b MEXKY CUJION TSKECTU U
22 Maccoi Teita. Bec tena. Pemenne bubmiorexa HOK
o ' } https://m.edsoo.ru/ff0al778
3amad 1o teMe "Cuia TsHKeCTH
Cuna TsDKeCTH Ha JPYTHX TUTaHeTax.
23 dusnueckue XxapakTEPUCTUKHA bubmmorexa [OK
p P https://m.edsoo.ru/ff0a1502
[LUIAHET
bu6mmoreka [JOK
24 HUsmepenne cui. JIuHaMOMET
p a p https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK
25 Bec temna. HeBecomocTn
https://m.edsoo.ru/ff0al778
Crio)xeHre IBYX CHJI, HallpaBJIEHHBIX
. yx . P bubmuoreka [JOK
26 110 OJHOM MPSMOM.

PaBHOnelcTBYIOIIAsA CHIT

https://m.edsoo.ru/ff0ala70
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27

Pemenue 3amay mo teme
"PaBHozgelcTBYIOIIAsA CHIT"

28

TpeHue cKoNbKEHNs U TPEHUE
1okos. TpeHue B IpUpoe u
TEXHUKE

Bubnuoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JIabopatopHas pabora «/3ydeHue
3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIB)KEHUS OT CHJIbI IABJICHUS U
Xapakrepa COIPHUKACAIOIIUXCS
IIOBEPXHOCTEN»

bubmuoreka IJOK
https://m.edsoo.ru/ff0alcc8

30

Pemienue 3a1au Ha onpeneneHue
PaBHOIECUCTBYIONIECH CUIIBI

31

Pemrenne 3agau mo remaMm: «Bec
tenay, «I'paduueckoe n3o0pakeHne
ciny, «CHIbI»,
«PaBHOAEUCTBYIOIIAS CHUI»

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

32

KontponbHas pabora o remMam:
«MexaHn4ueckoe JBUKCHUEC,
«Macca, IJIOTHOCTBY», «Bec Tena,
«I"paduyeckoe N300pakeHUE CHUIT»,
«Cub»

33

Hasnenune. CiocoObl yMEHBIIICHUS U
YBCINMYCHHUA OJaBJICHUA

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

34

JlaBnenue raza. 3aBUCUMOCTD
JIaBJICHUS ra3a OT 00bEMa,
TEMIIEPATYPhI

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

Onepatop 30 000 "KomnaHus "TeHsop" —
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[Iepenaua naBiieHUst TBEPIABIMU
35 TEJIaMU, KUIKOCTIMU U ra3aMu 1 bubmorexa LHOK
’ ' https://m.edsoo.ru/ff0a25b0
3akon ITackamns
JlaBieHue B )KUJIKOCTH M rase,
36 BBI3BAHHOE JEHCTBUEM CHIIBI 1 bubmnorexa [OK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau no teme «/laBnenue 1 bubmuoreka [JOK
B )KMIKOCTH H raze. 3akoH Ilackaimsy https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 1
Coobmarommecs cocyas: https://m.eds00.ru/ff0a2970
Bubnuorexa [JOK
39 r % 1
HAPABJIHEECKHH Hpece https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopriHeBoi 1
KU IKOCTHEIM HAacoC
Atmocdepa 3emmn. [Ipuunnsl
CVYIIECTBOBAHUA BO3AYIIHON
41 0}6/]:10111(1/1 SemMin 3aB};/ICI/IMOCTL 1 bubmorexa [OK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO TaBJICHUSI OT BBICOTHI
HaJl YPOBHEM MOPS
42 Bec Bozyxa. AtmocdepHoe 1 bubmuoreka [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro 1 bubnmoreka [JOK
napienusi. OnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(EPHOTO
44 aBJICHUSA OT BBICOTEI HA, OBHEM 1 buGnuorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe 1 bubnmoreka [JOK
JABJICHHUE HA Pa3IUYHBIX BHICOTAX Nttps:4m.edsao, ru/ il .

JOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMMUCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHWE CPE[HAS1 OBLLLEOBPA3OBATEJIbHAS LLKOJIA N2 706
MOCKOBCKOIO PAUOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,
[upekTop
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Pemienne 3agad mo teme

46 1
"AtmocdepHoe naBieHue"
Jle¥icTBHe KUAKOCTH M T'a3a Ha
47 IIOTPY)KEHHOE B HUX TEJIO 1 buGnuorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHast pabora
48 «OmnpeneneHue BhITAIKUBAIOIIEH 1 bubnuoreka [JOK
CHUJIbI, IEUCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHJIKOCTH)
JlabopaTopHas pabora 1o Teme
«HccneqoBanue 3aBUCUMOCTH Beca
49 Tena B BOJIE OT 00hLEéMa 1 bubmmorexa [OK
a N https://m.edsoo.ru/ff0a3514
MOTPYKCHHOHN B )KHJIKOCTh YaCTH
TEna»
bubnuoreka [JOK
50 ITnaBanue ten 1
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabora
"KoHcTpynpoBaHue apeoMeTpa uiu
51 KOHCTPYMPOBAHUE JIOAKH U 1
omnpeseneHue eé
rpy30M0 bEMHOCTH"
Pemenne 3amau mo remam:
59 «[InaBanue cynos. 1 bu6mmoreka IIOK
BoznyxomnnaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUJIKOCTEH M ra30B»
bu6mmoreka [JOK
53 Mexanuueckas pabora 1
P https://m.edsoo.ru/ff0a3f82
Bbubnuorexka [JOK
54 MoruHocTh. EMUHUIBI MOIHOCTH 1 " " U —
i UL : OnGRRSR I R O PSS
HAOKYMERT TTOATTMCAH 3SJTERTPOHHOW TTOATTCBHO

[npekTop
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55

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMON MPHU
MoABEME I10 JIeCcTHHIIE"

56

[Ipocteie MexaHu3MBbl. Ppryar.
PaBHOBecue cuit Ha peryare

57

Kontponbnas padora mo reme
«JlaBieHue TBEPABIX Te,
KUAKOCTEHN U ra30B» /
Bcepocculickas npoBepodHast
pabora

58

PesepBHblit ypok. PabGora c
TEeKCcTaMu 110 TeMe «JlaBieHne
TBEPIBIX TEJ, )KUIKOCTEH U Ta30By /
Bcepocculickas npoBepouHas
pabora

bub6nuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, ObITY U IPUPOJE.

JlaGopaTtopHnas pabora
«HccnenoBanue ycinoBuit
paBHOBECHUS phlyara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay no reMe «Y CI0BUSA
paBHOBECHSI pblyara

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

61

Ko umument nonesnoro nencTus
mexaHu3Mma. Jlaboparopnas pabota
«M3mepenne K11/ HaknoHHON
IIOCKOCTH»

0.5

62

Pemenue 3agau mo teme "Padora,
MormHocTh, KIT1"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

Onepatop 340 000 "KomnaHus "TeH3op"

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
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63

MexaHuueckasi JHEpIusl.
Kunernueckas u noTeHuuanbHas
SHEprus

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXPAHEHHSI MEXaHHUUECKOM
SHEPrUu

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

65

YPpOK-3KCIIEPUMEHT MO TEME
"JKCIIEpUMEHTAIIBHOE ONPEEIICHNE
U3MEHEHUs] KHHETUYEeCKOU U
NOTEHIMAIbHON 3HEPTUU NIPU
CKaTBhIBAHMM TEJA [0 HAKJIIOHHON
IJIOCKOCTH "

66

KonTponbsHas pabora o teme
«PaboTa 1 MOIHOCTh. DHEPTHUS»

67

PesepsHblit ypok. Pabora c
TeKCTaMU 110 TeMe "MexaHH4eCcKOoe
nBmxenue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHblit ypok. Pabora c
TekcTamu 1o Teme "Pabora.
MoutHocTs. DHeprus"

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12

Onepatop 340 000 "KomnaHus "TeH3op"

[npekTop
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8 KJIACC

KoanuectBo yacoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasbubie | IlpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
OcCHOBHBIE TIOTOXKEHUS
MOJIEKYJIIPHO-KHHETHUYECKON bubnuoreka IIOK
1 1
TEOPHUU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJATBEPKACHUS
2 Macca n pasmep aTOMOB U MOJIEKYJ 1
Mogenu TBEpAOro, KUIKOTO U
3 ra3zoo0 a3Hol;)"0 COC’TOSIHHI;'I 1 bramorexa LIOK
P https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OO0ObsicHEeHHE CBOWCTB TBEPAOTO,
YKUAKOTO U Ta3000pa3HOro
4 COCTOSIHHUH BELIECTBA HA OCHOBE 1
MTOJIOKEHU N MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannmueckue u amopgHbie 1 bubnmoreka [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KalWIIIPHOCTD. 1 bu6mmoreka IIOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paclIMpeHue 1 cxaThe 1 bubmmorera LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETIOBOTO JIBHKEHUS 1

YACTHI]

Qnepatop 310 000 "KomnaHusa "TeHzop" [—

JOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMMUCHIO
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9 Buyrpennss sneprus. CriocoOsl 1 bub6mmoreka IIOK
M3MEHEHUS! BHYTPEHHEW YHEPTUU https://m.edsoo.ru/ff0a5c60

bu6numoreka [JOK

10 Bunae! Tenionepenauu 1

A pei https://m.edsoo.ru/ff0a6412
Ypok-konpepenuus "[Ipakrunyeckoe

11 HCIOJIb30BAaHKE TEINIOBBIX CBOMCTB 1 1 Bubnunorexa [JOK
BEIIIECTB K MAaTEPUAJIOB B LETSAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuyecTBo TenmitoTel. Y AelibHas 1 bu6mmoreka [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEII0BOTO OanaHca.

13 TennooOMeH u TerioBoe 1 bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlabopaTopHas pabora
"UccnenoBanue sBICHUS bubmuoreka [JOK

14 1 1
TETI000MeHa MPH CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOHM U Tops4Yeit BOabI"

PacueT xonuuecTBa TEIIOTHI,

15 HEO0OXOMMOTr0 JIJIsl HarpeBaHUs 1
TeNa U BBIIEISIEMOr0 UM MpHU
OXJIK ICHUH
JlaGopaTopHas pabora

16 "OnpenenaeHue yaeabHoi 1 1 Bubmiorexa OK

P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
OHeprust TOIIMBa. Y ieibHast bubnnoreka LHOK

17 1

TEIJIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHUE CPEHASA OBLLEOBPA3SOBATEJIbHASA LLKOJIA N2 706
MOCKOBCKOIO PAMOHA CAHKT-METEPBYPIA, Lioii FanuHa CepreeBHa,
[npekTop
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18

[InaBneHue u OTBCPACBAHUC
KPpHUCTATINIMYCCKUX TCJI. Y,HGJ'II)HEUI
TCIIJIOTA IIJIaBJICHUA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopaTopHas pabora
"Onpenenenue yaenbHOU TEII0ThI
IJ1aBJIcHUA 1bpaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapoobpazoBaHue M KOHAEHCAIHSL.
Hcnapenue

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

21

Kunenune. Y nenpHas temiora
apooOpa3oBaHus U KOHJEHCAIIUH.
3aBUCHMOCTH TEMIIEPATypPhl
KHUTICHHUST OT aTMOC(HEpPHOTO
JTABJICHUS

bu6numoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3ayxa. Jlaboparopuas
pabora "Onpenenenue
OTHOCHUTEJIbHON BIIaXKHOCTH
BO3IYXa"

Bubnunorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha onpeaeneHue
BJIAKHOCTH BO3yXa

24

[TpuHIHITBEI paOOTHI TETIOBBIX
nsurareneif. [Taposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro gBUraTeis.
TennoBble ABUTaTENN U 3alllATA
OKpY>KarollIe cpeapl

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXPAaHEHHUS U IIPEBPALCHUS
SHEPTUH B TEIJIOBBIX MpOLIECccax

[npekTop

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
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[TonroroBka K KOHTPOJIBHOM paboTe
1o Teme "TenIoBbIe IBJICHHA.

bu6numoreka [JOK

21 W3meHenune arperaTHeIX COCTOSSHAN https://m.edsoo.ru/ff0a83f2
BemecTna"
KonTponbHas pabora mo Teme
28 "TenJII)OBLIe }IBJI')IeHI/I}I. N3menenue brbamorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSIHUH BEIIeCTBA
29 OnekTpusanus tei. J[Ba pona
AIIEKTPUYECKUX 3aps10B
Ypok-uccienoBanue
30 "DnekTpuszanus Te1 UHAYKIUEH 1
MIpY CONPUKOCHOBEHUN"
31 B3aumoneiicTBre 3apsSKEHHBIX TEI. bubnuoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIeKTpUUIECKOe TOJIE.
39 HampskeHHOCTD 31EKTpUYECKOro bubmmoreka [IOK
nosnd. [IpuHuun cynepno3unuu https://m.edsoo.ru/ff0a8al0a
AJIEKTPUYECKUX TTOJIeH
Hocurenu snexTpuyeckux 3apsiioB.
33 OnemenTapHbii 3apsan. CtpoeHue
aToMa
34 [IpoBOAHMKY U TUANEKTPUKH. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS JICKTPUYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npUMEHEHNE bub6nuoreka [IOK
CBOWCTB AJIEKTPUUYECKUX 3aPS/I0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHUI TOK, YCIOBUS €0
36 cymectBoBanus. Mcrounuku bubamorexa LIOK

SJICKTPUYCCKOT'O TOKa

https://m.edsoo.ru/ff0a95a4

[npekTop
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bubnuoreka [JOK

37 E€UCTBUS DIIEKTPUUECKOr0 TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictere

38 AJIEKTPUIECKOrO MOJIs Ha 1
MPOBOJAHUKH U AUIJIEKTPUKH"

DNeKTpUUECKUil TOK B METalIax, bu6mmoreka IIOK

39
JKUIKOCTAX U ra3zax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEeCcKas 1eMb U €
COCTaBHBIE YACTH
Cwuita Toka. JlaboparopHas pabota

41 "Usmepenne U peryIupoBaHue CUIIBI 0.5 bubmiorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOe HaIPSHKCHHE.

42 BonwsT™metp. JlTabopaTopHas pabora 05 bubnnoreka LHOK
"3mepeHue 1 peryinpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

ConpoTUBIEHUE IPOBOIHUKA.
43 Vv eJI;I)HOG coIr OTIEBJ'IGHI/IG bubmorexa HOK
8 p https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHas pabora
"3aBUCUMOCTB 3JIEKTPUUECKOTO
44 COIIPOTUBJIEHUS IIPOBOJHHUKA OT €T0 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0aa738
JUTHHBI, IO TTOIIEPEIHOTO
cedeHus u marepuaia”
3aBUCUMOCTH CHUJIBI TOKA OT
bu6numoreka [JOK
45 HanpsokeHus. 3akoH Oma 1t

ydacTKa Lernu

https://m.edsoo.ru/ff0aa44a

Onepatop 340 000 "KomnaHus "TeH3op"
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JlaGoparopHas pabora
"UccneqoBanue 3aBUCUMOCTH CHJIEI

46 TOKa, U, €ro 4epes3 pe3ucTop, oT bubmiorexa HOK
» YT pe3 b P, https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOpPA U
HanpsHKeHUs Ha pe3uctope”
47 [TocnenoBaTenbHOE U MapalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopnas pabora "IIpoBepka
48 IIpaBWJIa CIIOKEHUS HAaPSLDKEHUI bubmmoreka [TOK
IIPY MOCIEA0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHNH ABYX PE3UCTOPOB"
JlabopaTopnas pabora "I[IpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnunoreka LHOK
MapaJuIeIbHOM COEIMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4 Ha MpUMEHEHNE
50 3akoHa Oma I pa3andHoro bubnuorexa [OK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PabGoTa 1 MOIIIHOCTE
51 3IEKTPUUECKOr0 TOKA. 3aKOH bubmorexa [OK
P ' https://m.eds00.ru/ff0ab124
[xoynsa-Jlenna
JIaGopaTopHas padoTa
52 "Om inengHHe pa60TBI 1 MOIIHOCTHA bubnnorexa [OK
p p ., https://m.edsoo.ru/ff0ab3e0
AIEKTPUYIECKOr0 TOKA
DJIEKTPUYECKUE LIETIH U
53 NOTPeOUTENH ICKTPUUECKOM bubnunoreka [HOK

sHepruu B ObiTy. Kopotkoe
3aMBbIKaHHEC

https://m.edsoo.ru/ff0ab660

Ornepatop 340 000 *KoMraAnst “Tersop™
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ITocTossHHBIE Mar"dmThbl, UX

54 . 1
B3aNMOJICHCTBHE
55 VYpok-uccnenopanue "M3yuenune 1 1 bubnunoreka [HOK
IIOJIEN ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaranTtHOe Tone. MarauTHoe Mmoie
bubnuoreka [JOK
56 3eMJIH ¥ €ro 3HaYEeHUE IS JKU3HA 1
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
[TonroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUYECKUE 3aPSJIbI.
57 3apsKeHHBIE Tela U UX 1 bubnnorexa [OK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBus. I1ocTOSHHBIN
ANIEKTPUYECKUNA TOK"
KonTponbsHas pabora 1o teme
"DneKTpUUecKue 3apsiabl.
3apspKEeHHbIE Tela U UX
. . bubmuoreka [JOK
58 B3anMonencTBUA. I10CTOSIHHBIN 1
. https://m.edsoo.ru/ff0abea8
AICKTPUIECKUH TOK" /
Bcepocculickas mpoBepodHast
pabora
PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "[1ocTOoSHHbII
59 DJIEKTPUUECKUH TOK" / 1 bubnnorexa [OK
P 8 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHast
pabora
OmnsIT OpcTena. MarHuTHoe mose
60 2JIEKTPHUUECKOr0 TOKa MaruuTHOe 1 bubmorexa HOK
P https://m.edsoo.ru/ff0acld2
0JI€ KaTYLIKUA C TOKOM
61 [TpumeHeHne ANEeKTPOMAarHuTOB B 1 0% bub6mmoreka [TOK

texHuke. JlabopaTopHas padoora

A MEHT-F

AT

O HRt58 IMn.edsoo.ru/ffoac da

[npekTop

HURYMICAT T

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
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"N3yueHue neicTBUS MarHUTHOT O
I0JIs1 HA TPOBOJHUK C TOKOM"

62

DneKTpoABUTATEh IIOCTOSHHOTO
ToKa. Mcronp3oBanue
AIEKTPOJBUTATENCH B TEXHUUECKUX
YCTPOICTBAX M HA TPAHCIIOPTE. 1
JlaGopaTopHas pabora
"KoHCTpynpoBaHH€e U N3y4eHHE
paboThI dNIeKTpoABUTATEINS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Omneitel @apanes. 3aKoH
3JIEKTPOMAarHUTHON MHYKIUH. 1
IIpaBuio Jlenna

64

Onexrporeneparop. CriocoOb
MOJTYYCHUS DIICKTPUUCCKON
SHEPruu. DJIEKTPOCTAHIIUN Ha 1
BO306HOBJI$ICMBIX NCTOYHHKAX
SHEPIUU

65

[TonroroBka K KOHTPOJIBHON paboTe
1o TeMe "DIEeKTPUYECKUE U 1
MarHuTHBIE IBJIEHUS"

66

KonTtponbHas pabora 1o reme
"DeKTpUUECKUEe U MarHUTHBIE 1 1
ABJICHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TemnoBrle 1
aBieHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accbe

68

PesepBHbIit ypok. Pabora c
TEKCTaMH 110 TeMe "MarauTHbIe 1

SIBJICHUS"

AV MEHT-RAAFHACA H- D A EKTPAHHAIA-FOARHACKID
AURYMIEAT TTOANTVICAT JJTERNTPOAOvT TTOArvicbro

rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
(1]
‘:;-n Tema ypoka Beero Kontpoabnbie | IlpakTuueckue fl[:;:ennﬂ :gl?;[;(;?;:fenbﬂme
padoThI padoThI pecypebi

1 MexaHuueckoe JBUKECHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCHTEIIBHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOr O JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsIMOSIMHEWHOE 1 bubnnoreka LIOK
JIBUXCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHERHOE

4 newkeHue. CpeaHsis 1 MTHOBEHHAs 1
CKOpPOCTb
[IpsimonuHENTHOE paBHOYCKOPEHHOE bubnnoreka LIOK

5 1
JIBUKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOITMHEWNHOTO

6 PaBHOYCKOPEHHOI'O IBUKEHUS. 1
I'paduk ckopoctu
JlaGopaTopHas pabora

7 "Onpenenenne yCKOpEHUs Tena npu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JABHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"

8 CBobOoauoe nanenue teil. ONbITHI 1
lamunes

9 PaBHOMEpHOE ABUKEHHE O 1
okpyxHocTH. [Iepuon u yacrora S

[npekTop
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oOparenus. JIuneiinas u yrioas
CKOPOCTH
10 LleHTpOCTpEeMHUTENEHOE YCKOPEHUE 1
1 [TepBeiii 3akoH HproToHa. Bektop 1 bubmuoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. 1 bubnnoreka [IOK
PaBHOnelicTBYIOIIAA CHITa https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa. bubnnoreka LHOK
13 1
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
Pemienue 3a1au Ha mpyUMEHEHUE bubnmoreka [JOK
14 1
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [JOK
1 . r 1
> Cuna yupyroctit. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no reme «Cuta 1
YIIPYTOCTH»
JlabopaTtopHas pabora
17 «On IZ CHI;HI/IGI:))KCCTKOCTI/I 1 1 bubmorexa [JOK
et https://m.edsoo.ru/ffOaee28
NP Y>KUHBD)
bu6nmmoreka [JOK
18 C 1
YL TPOHIE https://m.edsoo.ru/ff0af738
19 Pemenue 3amaud mo reme «Cuma 1 bubmuoreka IJOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
20 "On z eJ'IIZHI/Ie I:<03(1)(b1/1 HEHTa 1 1 bubmorexa [JOK
pet " B https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHUS
Pemenue 3amay o reme "3aKOHBI
21 Hprotona. Cuna octu. Cuita 1 bubamorexa LIOK
. YHPYFOeTH. https://m.edsoo.ru/ff0afb8e
TPCHUA Onepatop 5/J0 000 "KoMnaHus "TeHsop" |———

JOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMMUCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
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Cuna TSHKECTH M 3aKOH BCCMHUPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO bubmmorexa [OK
' p https://m.edsoo.ru/ff0af044
HageHus
Vpok-koHbepenius "J[BrmxeHue Ten
23 BOKPYT I'paBUTALMOHHOTO IIEHTPa
(Conneunas cucrema). ['amakTuku"
Pemenue 3amau mo teme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOT'O buGnuorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBast kocMHu4eckast CKOPOCTb. bubnnoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIbHOW TOYKH.
AOGCOMOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOrO TENIA C buGmuorexa [OK
. N p https://m.edsoo.ru/ff0afe36
3aKpErIEHHOW OChIO BPAILIEHUS.
MowmenT cuibl. LleHTp TsbkecTn
PaBHOBecue MarepuaibHOI TOUKH.
AOGComoTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOro TENA C
3aKPETUIEHHOW OCBIO BpPAIICHUS.
MowmenT cuibl. LleHTp Tsxectn
08 Pemenne 3agad mo teme "MomeHT bubnuoreka [JOK
cuibl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padboTe
" bubnnoreka [IOK
29 o TeMe "MexaHuueckoe IBUKEHUE.

BsanmogeiictBue Ten"

https://m.edsoo.ru/ff0b0408

Onepatop 340 000 "KomnaHus "TeH3op"
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Kontponbnas pabora no reme

30 "MexXaHU4EeCKOE IBUKEHUE. bubmorexa HOK
. https://m.edsoo.ru/ff0b06ec
BsaunmoneiicrBue Ten"
Nmnynsc Tena. IMITynbsC CHITBL.

31 3aKOH COXpAaHEHUS UMITYJIbCA. bubnmoreka [JOK
Yipyroe u HEynpyroe https://m.edsoo.ru/ffob07fa
B3anMMOJICHCTBHE
Pemenue 3agad mo teme "3akoH bub6nmoreka [JOK

32
COXpaHEHUs uMnyJsbca" https://m.edsoo.ru/ffob096¢

33 VYpok-koHpepenus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

bubnuoreka [JOK

34 Mexannueckasi paboTa U MOITHOCTh htts://m.edsoo.ru/Ffob0as4

35 PaGoTa cHITBI TSKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora

36 «Onpenenenue pabOThI CUIIBI TPEHUS
IpU paBHOMEPHOM JBM)KCHUHU TeJa
110 TOPU30HTAIILHOM MOBEPXHOCTH

37 CBs13b SHEPTUU U PaOOTHI.

[TorenuumanbHas sHEpPrus

38 Kunerunueckas sueprus. Teopema o bubnmoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKe

40 JlabGopaTopHas pabora «3yueHue bubnnoreka [HOK

3aKOHA COXpaHCHUA SHCPT U

https://m.edsoo.ru/ff0b12fe
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41

KonebaTtenbHoe IBMKEHUE U €TO
XapaKTEepPUCTUKH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaromue KoneoaHusl.
BoinyxaeHHble KoseOaHusl.
Pe3onanc

Bubnuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTuyecKuil U Npy>KUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTb
repuoia KojaebaHui OT KECTKOCTH
MPYXUHBI U MacChl TPy3a»

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

45

[IpeBpanienue 3Heprun npu
MEXaHUYECKUX KOJIeOaHUAX

46

JlaboparopHas pabora
«OnpeneneHne 4acToThl U Iepruoja
Kosie0aHUH NPYKUHHOTO MasiTHUKA

bu6nmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIeproja KojaeOaHmit
rpy3a, MOABEIIEHHOT0 K HUTH, OT
Macchl Ipy3a»

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

48

Mexauunueckue BonHbl. CBOMCTBA
MexaHu4ecKux BOJIH. [IpomonpHbIe U
MONEPEYHbIE BOJIHBI

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "MexaHHUECKHE
BOJIHBI B TBEP/IOM TeJI€.
CelicMuyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’KE€HUE 3BYKa
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51

Ypok-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HaHC

53

Ypok-koHpepermus "YIbTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubmuoreka IJOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "3aKOHbI COXPAHEHUS.
Mexanunueckue KojaeOaHusi U BOJIHBI"

bubmmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas padota no reme
"3aKOHBI COXpaHEHUS.
Mexannueckue KoiaeOaHus U BOJIHBI"

56

DJIEKTPOMAarHUTHOE MOJIeE.
DIIeKTPOMArHUTHHIE BOJTHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

58

VYpok-koudpepennus "llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue 371€KTPOMarHUTHBIX
BOJIH JUISI COTOBOM CBSI3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenopanue "M3yuenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITBHOTO TenedoHa"

Bubnuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha onpeneneHue
YaCTOTHI U IJIMHBI
3JIEKTPOMATrHUTHOMN BOJIHBI

Onepatop 340 000 "KomnaHus "TeH3op"
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DNeKTpOMarHuTHas MPUPOJIA CBETA.
61 Ckopoctb cBeTa. BomHoBbIe 1 bubmorexa [JOK
~ https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETa
Hcrounuku ceera. [Ipsmonuneitnoe
62 pacrpocTpaHeHHe CBETa. 3aTMEHUS 1 bubmmorexa LIOK
https://m.edsoo0.ru/ff0b3658
Connna u JlyHsl
3aKkoH OTpakeHHUs CBeTa. 3epKara.
63 PemeHI/Iep3a21aq Ha anMeHeIime 1 bubmmorera LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKCHHS CBETa
[Ipenomnenue cBeta. 3aKoH bubnnoreka LIOK
64 1
IIPEIOMIICHUS] CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakeHUE
65 cBerta. Mcnonb3oBaHue MOJIHOTO 1 bubnuoreka [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5¢c
ONTHYECKHX CBETOBOJIAX
JlaboparopHas pabora
"UccneqoBaHue 3aBUCUMOCTH yTJia
66 MIPETIOMJICHHSI CBETOBOT'O JIy4a OT 1
yriia najieHusl Ha TpaHulie "BO3ayX-
crekiao™"
VYpok-koHpepeHus
"Mcnonb30BaHKE MOJIHOTO
67 BHYTPEHHETO OTPAYKEHUS: 1
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"
bu6nuoreka [JOK
68 JIunzpl. OnTryeckas cuja JIMH3bI 1 https://m.edsoo.ru/ffob3f2c
69 ITocTpoenure n300pakeHUH B TMH3aX 1 OntngpJ)I H%%%K%KOMQEK "Tersop" |
P p Fittps: Thin.2ds00.ru Obfllf

AOKYMEHT FROARMCAH IAEKTPOHHOM-ROAFMELIO
rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YUYPEXXAEHUE CPEQHASA OBLLLEEOBPA30OBATEJIbHAS LLKOJIA N2 706
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JlaGoparopHas paboTa
"Onpenenenue GpokycHOro

bu6numoreka [JOK

70 pacCTOAHUS U ONTUYECKON CUIIBI https://m.edsoo.ru/ff0b4206
coOuparomeit JTUH3bI"

71 Ypok-koHpepernus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onTuyeckas cucrema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 VYpok-koudepenius "JlepexTor
3penusi. Kak coxpanuts 3penue"

Pasnoxxenue 6enoro ceera B CHEKTP.

72 OneiTel HhtoToHa. ClioxkeHne bubmuoreka [JOK
CIIEKTpaJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTopHas pabora "OnbITH IO
pa3NoKeHuIo OeIoro cBeTa B CIIEKTP

75 U BOCIIPUATHIO I[BETa MPEAMETOB MpHU bubmorexa [JOK

https://m.edsoo.ru/ff0cOe2a
WX HAOJIIOJICHUH Yepe3 1BETOBHIE
¢bunbTpel"
Ypok-npakTukym "BonHoBble

76 CBOICTBa CBETA: AUCIIEPCHS,
uaTepdepentus u qudpakmus"

77 OmneiTel Pe3epdopa u mranerapHas bubnnoreka [IOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Monens atoma

bopa

Onepatop 340 000 "KomnaHus "TeH3op"
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I/ICHYCKaHI/Ie " MOTJIOICHUE CBCTA

. bubnuoreka [JOK
79 aromoM. KBanTtel. JIuneiiuarnie 1 htts://m.edsoo.ru/f0cL44c
CIICKTPBI
VYpok-npaktukym "Habmronenue bubmuorexa [JOK
80 1
CIIEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
N bubmuoreka IJOK
81 P 1
AMOAKTHBHOCTE 1 €€ BHIIb! https://m.edsoo.ru/ff0c1672
Crpoenne aTOMHOT O si7ipa. bubnunoreka [IOK
82 1
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE TPEBpaIICHUS. 1 bubnnoreka LIOK
M3oTtonsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3aga4 mo teme: 1 bubmuoreka IJOK
"PanuoakTuBHbBIE MTpeBpalieHus " https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana 1
Ypok-koH(pEepeHITHI
86 "Ppa HoaKngF:-IBI: HU3IIYUYEHUS B 1 bubmorexa [OK
5 1 " https://m.edsoo.ru/ff0c2126
MPUPOJIE, MEAUIIMHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 ccf[x paHeHEH 3aH51 OBOT'O U 1 bubmnorexa [OK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHCET
88 DHeprus CBsI3U aTOMHBIX SI7EP. 1 bubnmoreka [JOK
CB43b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amgau o treme "AnepHsbie 1
peakun"
90 Peakuuu cuHTe3a u neneHus saep. 1 bub6nmoreka [JOK
Ucrounnku sueprun ColHia u 3BE371 https://m.edsoo.ru/ff0c1e88
o1 Ypok-koupepenmus "SnepHas 1

JHepreruka. Jlencreus

Onepatop 340 000 "KomnaHus "TeHsop" |——
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PaaMOAKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OPTraHU3MBbI"

[ToaroroBka k KOHTPOJIBHOM padoTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [JOK

92
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"
KonTponbnas pabota mo Teme
93 "DJIEKTPOMAarHuTHOE MOJIE.
DNEKTPOMArHUTHEIC BOJHEI.
KBanToBsbIe siBieHUS"
IToBTOpEHne, 0000IIEHHE.
94 Jlabo ETO HbIe pabOTHI IO KypC brbmmorexa LIOK
| P pv P " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
[ToBTOpenue, o6o61eHue. Pemenue
95 ACUETHBIX M KaU€CTBEHHBIX 33124 bubmmorexa LIOK
P | | https://m.edsoo.ru/ff0c2572
1o Teme "TeruioBble MpoLeccsl
[ToBTOpenue, 06061meHue. Pemenue
96 pacyeTHBIX M KAYECTBEHHBIX 3a7a4 bubnuoreka IIOK
o Teme "KIIJI TenmoBbIx https://m.edsoo.ru/ff0c2a22
nBurareaei"
IToBTOpenue, o0o01eHue. Permenue
97 ACYETHBIX U KAYECTBEHHBIX 3a7a4 bubmorexa HOK
P " " https://m.edsoo.ru/ff0c2b30
o teme "KIIJI anexTpoycTraHoBOK
[ToBTOpenue, 06001IeHNE.
bubmuoreka [JOK
98 JlaGopatopHbie pabOThI IO KypCy

"CBeTroBEbI€ ABICHUA"

https://m.edsoo.ru/ff0c2c52
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IToBTOpenue, o600mmenue. Padora ¢

99 TEKCTaMH 110 TeMe ""3aKOHBI 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHUKE
[ToBTOpenue, o6obmenue. Padora ¢
100 texcrtamu o teme "Komaebanus u 1 bubmorexa [OK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o0menue. Padora ¢
101 TeKCTaIIz/II/I 10 TEME {-'LéBeTOBHe 1 buGnuorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenue, 0600menue. Padora ¢
102 Tekctamu 1o TeMe "KBanrToBast u 1
sanepHas ¢pusnka'
OBIIEE KOJIJMYECTBO YACOB I10 102 97

[NPOT'PAMME
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HNPOBEPAEMBIE IIPEJJMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI OCBOEHHSI OCHOBHOM
NpoBepAEMOro .
0o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTaTta

11 HCIIOJIb30BATb U3YYCHHBIC ITOHATHUA

19 pa3ianyaThb SABJICHUA 110 OMHCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPHUPYIOIIUX JTaHHOC q)HBquCKOC SIBJICHHUC

pacro3HaBaTh MPOSIBIICHWE HW3YYCHHBIX (U3UYECKUX SIBICHUN B
13 OKpY’KarollleM MHpE, B TOM 4uciie pU3ndecKue SBICHUS B IIPUPOIE,
IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIICISTh

CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) PUINIECKUX SIBICHUIN

ONKCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3UYECKHUE SBICHUS,
UCTIONB3YSl (DM3MUECKHE BEIWYMHBI, NPH ONUCAHUU MPABWIBHO
TPAKTOBAaTh (DU3MUYECKUN CMBICI WCIONB3yeMBIX BEIUYHH, WX
1.4 0003HAaUCHUSI W COUHUIBI (PU3NYECKHX BEIWYMH, HAXOAUTh
(bopMyJIbl, CBS3BIBAIOIINME JaHHYIO (PH3UYECKYIO BEIHYUHY C
JIPYTUMU BEJTMYUHAMU, CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN

(bUBUYECKUX BEIMYUH

XapaKTepu30BaTh CBONCTBA TeJ, (PU3MUECKHe SBICHUS U MPOIECCHI,
L5 WCIIOJNb3Yysl HM3YYECHHBIE 3aKOHbI, NPU 3TOM JaBaThb CIIOBECHYIO
GOpMyTHpPOBKY 3aKOHa H 3allUCHIBaTh €r0 MaTeMaTUYeCKOe

BBIPa’XXCHUC

OOBACHATH (PU3MUECKHE SBJICHHUS, IIPOIECCHl U CBOIMCTBA TEJ, B TOM
quciIe M B KOHTEKCTE CHUTyallMid NPaKTHKO-OPHEHTHPOBAHHOIO
16 XapakTepa: BBIABIATh MPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOHUTH
' oObscHeHue u3 | — 2 jormyeckux ImaroB ¢ omopoi Ha 1 — 2

U3YYCHHBIX CBOWCTBA (DU3MUYECKUX SIBICHUH, (PU3MYECKUX 3aKOHA

VJIH 3aKOHOMEPHOCTH Onepatop 340 000 "KomnaHus "TeHzop" |—
[OOKYMEHT ‘ROARNCAH-IAEKTPOHHOM-ROARUELIC
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pemaTths pacy€THble 3a1a4u B 1 — 2 neCcTBUS, UCIIONB3YS 3aKOHBI U
dbopMynbl, CBS3bIBalONIME (U3NYECKUE BEIMYMHBI: HAa OCHOBE
aHaM3a YCIIOBHSI  3aJadd  3alKChIBAaTh  KPaTKoe  YCIIOBHE,
1.7 MOJCTABJIATh (U3MYECKHE BEIUYMHBI B (HOPMYJIBI M TPOBOIUTH
pacuéThl, HAaXOIUTh CIPABOYHBIC JaHHbIE, HEOOXOAMMBIE [T
pelieHus  3aJad, OICHUBATh  PEATHCTUYHOCTh  TOTYYCHHOU

(U3UYECKON BEITMUYUHBI

pacrio3HaBarh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIN
(1)I/I3I/I‘-I€CKI/IX METOOOB, B OIMCaHHUM HMCCICAOBAHHSA BbIACIATH
1.8 MPOBEpPSEMOE  MPEANONOKeHHEe  (THUIOTE3y),  pa3inuyarb |
UHTEPIPETUPOBATH TOJNYYCHHBIH PE3y/IbTaT, HAXOJIUTh OIIUOKH B

XOZ¢C OIIbITa, ACJaTh BBIBOJBI ITO €T0 PE3YyJIbTaTaM

IPOBOJUTH OMBITHI O HAOMIOJCHUIO (U3NYECKUX SIBICHUH WM
19 ¢usnueckux  CBOWCTB  Ten:  (OpMYIMpOBaTh  IPOBEpsieMble
OPEINOIIOKEHUs, COOMpaTh YCTAaHOBKY M3  MPEIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH X0/ OIbITAa U (POPMYJINPOBATh BBIBOJIbI

BBITOJIHATH MPSMbIE U3MEPEHUS C MCIOIB30BAaHHEM AHAJIOTOBBIX U
1.10 U(POBBIX MPUOOPOB, 3aMKUCHIBATH MTOKA3aHUS MPHOOPOB C YUETOM

3aJIaHHOM a0COTIOTHOM MOTPEITHOCTA U3MEPECHUI

NPOBOJUTH HUCCIEJAOBAaHME 3aBUCUMOCTH ONHOW  (pusmueckoit
BEJIMYMHBI OT JPYrod C HUCHOJIb30BAHHWEM TMPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOI'O HMCCIelOBaHMsA, cOOUpaTh
1.11 YCTAaHOBKY U BBINOJHATHE M3MEPEHUs, CIENYs IPEII0KECHHOMY
wiaHy, (UKCUPOBATh pe3yabTaThl TOJIYYEHHOW 3aBHCHUMOCTH
¢bu3znyecKuX BEIIMYUH B BUJE NMPEATIOKEHHBIX TaOIHUI] U rpaHKOB,

JCJIaTb BBIBOJbBI 11O pE3yJIbTaTaM UCCICIOBAHU S

MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS (PU3NUECKUX BEITUYHH, CICTys
112 NPEUIOKEHHON  MHCTPYKIUHU: TPU  BBIIOJIHEHUH H3MEpEeHUi
coOupaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCISATH 3HAUCHUE

UCKOMOU BEJINYNHEI

113 coONroIaTh MpaBWJIa TEXHWKA O€30MacHOCTH TpH padoTe ¢
J1a00paTOpHBIM 000pYyI0BaHUEM

YKa3bIBaTb  IMPUHIIHIIBI HeﬁCTBHﬂ HpI/I60pOB Hn TCXHHYCCKHUX

1.14 YCTPOMCTB, XapakTepU30BaTh NPUHIUIBI JEHCTBUS H3YYEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOHUCTB C, TIOMOUABIO WK QIHCATH
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HCIIOJIB3YysA 3HAHUA O CBOICTBax (1)I/IBI/I‘{CCKI/IX SIBICHHUH H

HeoO0XoMble (PU3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTH TNPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TpUMepax)
MMPAKTUYCCKOI O HUCITOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAaHUU B
MOBCETHEBHOM JKM3HM i1 oOecredeHus Oe30MacHOCTH MpH
oOpamieHUM ¢ TpuUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHS 3I0pPOBbS U COONIOACHUS HOPM OSKOJIOTHYECKOTO

MOBEJICHHS B OKPYXKAIOLIEH cpee

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB HH(pOpMAINK B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIpOCOM, Ha OCHOBE
UMEIOUINXCS 3HAaHUN M IyTEM CPAaBHEHMsS Pa3IMYHbIX MCTOYHUKOB
BBIIEIATh MH(POPMAIINIO, KOTOpasl SBJISETCS MPOTHBOPEUMBON HWIIH

MOJKET OBITh HCHOCTOBepHOﬁ

1.17

UCIOJIb30BAaTh npu BBINIOJTHEHUH y4eOHBIX 3alaHui
HAyYHONONYJISIPHYIO  JIUTEpaTypy (U3NYECKOrO  COAEp KaHMs,
CIPaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BIaJeTh
npuéMamu KOHCIIEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus

uH(OpMaIuu U3 OHON 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

C03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIEC U YCTHBIE COOOIIECHUS
HA OCHOBE 2 — 3 HCTOYHHUKOB WHoOpMANHK (UHUECKOTO
COJICp)KaHUs, B TOM YHCIIE MMyOJUYIHO JeNIaTh KPaTKUE COOOMIECHUS O
pe3ynbTaTax MPOCKTOB WM YYEeOHBIX HCCICIOBAHUM, MPHU ITOM
TPaMOTHO HCIOJb30BaTh M3YYCHHBIN MOHATUHHBIN ammapar Kypca

(U3UKH, COMPOBOXK/IATh BBHICTYINICHHE MTPE3CHTAIHEH

1.19

OpU  BBIOJIHEHWHM  y4EOHBIX TMPOEKTOB U  HCCIEeNOBaHUM
pacmpenensite O0S3aHHOCTM B TPYIIE B  COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJaa4dyaMH, CJICIUTh 3a BbIIIOJIHCHHUEM IIJIaHa
JIEWCTBUIM, aJeKBaTHO OIEHMBaTh COOCTBEHHBIA BKJIad B
JIeSITeILHOCTD TPYIIIIbI, BBICTPAUBaTh KOMMYHUKaTUBHOE

B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

8 KUIACC

Onepatop 340 000 "KomnaHus "TeHzop"
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Kon
NpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHON NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

11 HUCIIONb30BaTh NOHATHASA

12 pa3inyaThb SABJIICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBEC OIIBITOB, ACMOHCTPUPYIOIUX OAHHOC (1)I/I3I/I‘-IGCKOC SBJICHHUC

pacro3HaBaTh MpPOSBIEHHE H3YYCHHBIX (QHU3UUYECKUX SIBICHUN B
13 OKpY>KaIOIIeM MHUpE, B TOM 4Hcie GU3NUECKUe SBICHHS B IPUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1auy B YU€OHYIO, BBIIEISTh

CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) PU3NUECKUX SBICHUIN

ONKCHIBATh WM3Yy4CHHBIC CBOHCTBA Tl M (PUINUYCCKHE SIBIICHUS,
UCTIONB3ysl (DM3WUECKHE BEIWYWHBI, TPH ONMUCAHWUU IPABWIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJNB3YEMBIX  BEIHYUH,
1.4 0003HaYCHHUS W CIUHUIBI (U3HYECKUX BEITUYMH, HAXOIUTh
GopMyIbl, CBS3BIBAOIINAE JAHHYIO (DH3UYECKYI0 BEIHUUHY C
JIPYTUMHU BEJTMYUHAMH, CTPOUTD TPpa(UKH H3yICHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IeCKI/IX BCINYNH

XapaKTCpU30BaTh CBOICTBaA TECII, q)HSI/IlIeCKI/Ie SABJICHUA U IMPOLICCCHI,
15 HCIIOJIB3YysA H3YYCHHBIC 3aKOHBbI, IIPpH OJ3TOM JaBaTb CJIIOBECHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW 3alnucbiBaTb €ro MATCMAaTHYCCKOC

BBIpaXKEHHE

O0BSCHATH (YU3UYECCKUE MPOIIECCHI U CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTe CHTYaIlMii MPaKTHKO-OPHUEHTUPOBAHHOTO XapakTepa:
16 BBISIBJIATH HpI/I‘-II/IHHO-CJIeIICTBeHHBIe CBA3H, CTpOI/ITB O6T)$ICHCHI/I€ nu3
1 — 2 noruyeckux maroB ¢ MOMOMbBID 1 — 2 W3yYEeHHBIX CBOMCTBA

(1)I/I3I/I‘IeCKI/IX HBHGHHﬁ, (i)I/ISI/I‘ICCKI/IX 3daKOHAa WJIKM 3aKOHOMCPHOCTHU

peuarh pacy€THbIE 3aa4d B 2 — 3 JICUCTBHS, UCIIOJIb3YSl 3AKOHBI U
dbopmynbl, cBs3bIBatonre (U3NYECKUE BEIMYMHBI: HAa OCHOBE
aHalM3a YCJIOBHS 3a/a4d 3aIIMCHIBATh KPAaTKOE YCIIOBHE, BBISABIATH
1.7 HEIOCTAaTOK JIAHHBIX Ui PELICHUs 3aJadd, BHIOMpAaTh 3aKOHBI U
bopmynbl, HeOOXOAUMBIE ISl €€ pelIeHHs], TPOBOIUTh Pacu€Thl U
CpaBHHMBaTh I[OJIyUeHHOE 3HayeHHE (HU3MUECKONH BEIUYUHBI C

HU3BCCTHBIMHU JaHHBIMU

18 pacro3HaBarh MpPoOJIEMbl, KOTOPhIE MOXXHO PEHIUTh MPU TOMOLIA
bu3MYeCKUX METOAOB, MHCIONb3ysd OINHCAHUE HCCIIEOBAHMUS,

unepartop 540U VUU "ROMIMTaHNA T €H30D
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BBIACIIATH MPOBEPACMOC MPCAITOTIOXKCHUC, OLICHUBATL MTPAaBHUJIbBHOCTDH

nopgaakKa NpoBCACHUS UCCIICA0BAHUA, NCJIATh BbIBOAbI

1.9

IPOBOJUTH OIBITHl 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOWCTB  Tel:  (OpMYIHpOBAaTh  IPOBEpsiEeMbIe
NPEINOIIOKEHUs, COOMpaTh YCTAaHOBKY W3  IPEAJIONKESHHOTO

000py10BaHusl, ONMUCKIBATH X0 OIbITa U (DOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSMBIE U3MEPEHUS] C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoB W JAaTYUKOB (U3WYECKUX BEJIMYUH, CPABHUBATh
pe3ynpTaThl U3MEpPeHHH ¢ y4yéToM 3aJaHHOM  abCONIOTHOMN

MMOrpCIIHOCTH

1.11

MPOBOJIUTh  HMCCIICJIOBAaHUE 3aBUCHMOCTH OJHOW  (pU3HYECKON
BEJIMYUHBI OT JPYrod C HCIOIb30BAHUEM MPSIMBIX H3MEPEHUI:
HJIaHI/IpOBaTB HUCCIICOOBAHUC, CO6I/IpaTB yCTaHOBKy W BBIIIOJIHATH
U3MEpEHMs], Clelys MPEeAJoKEHHOMY IUIaHy, (UKCHUpOBATh
pe3ynbTaThl OJYICHHOW 3aBUCUMOCTH B BHJIe TaOIUIl U rpaduKOB,

ACJIaTb BBIBOALI 110 PE3YJIbTATaM HCCICAOBAHUA

1.12

IMPOBOIUTH KOCBCHHBIC U3MEPCHUA q)HSI/I‘IeCKI/IX BCJIIMYNH:
IIJIAHUPOBATDH HU3MCPCHHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJIEAyd HpeﬂHOX(eHHOﬁ HHCTPYKIIMU, W BBbIYUCIATH

3HAa4YCHUC BCINYNHBI

1.13

CO6J'IIOI[8.TB InpaBHJia TCEXHUKU 0e30IMacCHOCTH npu pa60Te C

71a00paTopHBIM 000pYyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHLMUIIBI JEHCTBUS H3YUYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HUX ONUCAHUS, HCIONb3YS
3HaHHMSI O CBOMCTBaX (U3MYECKUX SBJICHUW H HEOOXOIUMBIC

bu3HYecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaThb MPOCTHIC TCXHUUCCKHUEC yCTpOfICTBa U UBMCPUTCIILHBIC
HpI/I60pI)I 10 CXEMaM M CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXCMbI
QJICKTPHUUYCCKUX ueneﬁ C IMOCICAOBATCIbHBIM M IapaJlJICIbHBIM
COCAUHCHHUEM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHUS

9JICMCHTOB 3JICKTPUYCCKUX Lernei

1.16

NPUBOJMUTH TPHUMEpPHl (HaXOOUTh HH(OPMALUMIO O MpHUMepax)
MMPAKTUYCCKOI' O HUCII0JIb30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUM B
MOBCEIHEBHOW O KM3HM i1 oOecriedeHHst O€30MacHOCTH TPH

obpanieHun ¢ OpubopaMy U TEXHWHESKHMID ooyORPAIGTEAMIE:
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COXpaHCHUA 300pOBbd U CO6.IIIO,[[CHI/I${ HOPM 3KOJOI'HYCCKOro

MOBEJICHHS B OKPYXKAIOLIEH cpene

OCYILIECTBIIATh HMOUCK HH(pOpMaLMU (PU3HUECKOr0 COAEp’KaHUS B
117 cetu IHTEpHET, HA OCHOBE UMEIOLIUXCS 3HAHUM U ITyTEM CPaBHEHUS

JOIIOJTHUTEIBHBIX HCTOYHUKOB BbIIACIATH I/IH(i)OpMaIII/IIO, KOTOpasa

ABJISIETCS IPOTUBOPEUYMUBOM HIJIM MOXKET OBITH HEIOCTOBEPHON

UCIIONB30BaTh TMPH BBHIMOJIHCHUH YYeOHBIX 3aJaHU HAYYIHO-
HOMYJIAPHYIO JIUTEPaTypy (PU3MUECKOro CoJepKaHUs, CIPAaBOYHBIE
1.18 MaTepuanbl, pecypchl ceTu VHTepHeT; BiaaeTh MNpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusi HHGOPMAITUU U3 OJTHOM

3HAKOBOM CUCTEMBI B IPYT'YIO

co3llaBaTh COOCTBCHHBIC IUCHbMCHHBIE W  KpaTKUE YCTHbBIC
cooOmeHusi, 0000mas WHPOPMAIUI0 U3 HECKOIbKHX HCTOYHHUKOB
119 (bu3nyecKoro coaep:KaHusi, B TOM 4YHUCJIE MYyOJIMYHO NMPEACTABIATH
' Pe3y/IbTaThl IPOSKTHOM MIIN MCCIIEIOBATEIbCKOMN eI TEIbHOCTH, ITPH
3TOM TPaMOTHO HCIOJb30BATh HM3YUCHHBIH MOHITHHHBIN ammapar

Kypca (PU3HKH, COMPOBOXK/IATh BRICTYILICHUE TIPEe3CHTAIINEH

NP BBITOJHEHUH Y4eOHBIX ITPOEKTOB M MCCIEAOBAHNHN (PU3MUECKUX
IPOLIECCOB PACHPEIEIATh 003aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTAaBJICHHBIMHU  3aJ]auyaMH, CIEAWTh 3a BBIOJHEHHEM IIJIaHA
1.20 JNEUCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO  OIEHUBATh
COOCTBEHHBII BKJIaJ B JEATEIBHOCTh TPYIIBI, BBICTPAHBAThH
KOMMYHHKATHBHOE  B3aUMOJICHCTBUE, MpPOSBIAS  TOTOBHOCTh

paspemats KOHQIHKTHI

9 KUIIACC

Kon

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
NpoBepPsSIeMOro

00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yabTaTa

11 HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

19 pasiinydaTth ABJICHHA 110 OIMMMCAHUIO HMX XAPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/ISI/I‘IGCKOC SABJICHUC

paciio3HaBaTb IPOABJICHUC HW3YUYCHHBIX (1)I/ISI/II-IGCKI/IX SIBJICHUA B

OKPYIKAIOIIEM MUPE, B TOM YHCIe PU3NUGEKIE TRIICTIIRoBnlpIPOID; |

1.3
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IIpU 5TOM NCPEBOAUTH MPAKTUYCCKYIO 3a/lavdy B yqe6Hy10, BBIACIIATDH

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) PUINICCKUX SIBICHUI

14

ONUCHIBATh HM3y4EHHBIE CBOMCTBA Ted W (PU3MYECKUE SIBICHUS,
UCTIONIB3YSl (U3WYECKUE BEIMYUHBI, TPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICT  HUCIOJNB3YEeMBIX  BEIHYHH,
0003HaUYEeHUSI U €IUHUIBl (U3NYECKUX BEIUYMH, HAXOIUTh
dbopmMynbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYI0O BEIMYUHY C
JIPYTUMH BEJTMUYMHAMHU, CTPOUTH IPaUKN U3YUEHHBIX 3aBUCUMOCTEN

(U3UYECKUX BEITMYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeN, (PU3MUECKUE SBICHUS U TPOIIECCHI,
WCIIOJNb3Yysl WM3YYEHHBIE 3aKOHbI, IPU 3TOM JaBaThb CIIOBECHYIO
GbOpMyTHpPOBKY 3aKOHa H 3allUChIBaTh €r0 MaTeMaTUYeCKOe

BBIPA’XXCHUC

1.6

OOBSCHATH (PU3HUYECKUE TTPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMid NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYEeCKUX IIaroB C MOMOIIBIO 2 — 3 M3yYEHHBIX CBOWCTBA

du3nUecKux SABICHUH, GU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTts pacuéTHbIC 3a/Ja4yd (OMUpPAIOIIMEcs Ha CUCTeMY U3 2 — 3
YpaBHEHUH), WCIONB3yS 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIUE
¢uznyeckue BENUWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJauu
3aMKMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEAOCTAIOIINE WIU
M30BITOUHBIE TAaHHBIE, BRIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOTUMBIE
JUISL pellIeHUs, MPOBOJUTh PACUYEThl U OLEHUBATH PEATUCTUYHOCTD

MOJTy4YEHHOT'0 3HaYeHUs (PU3MUECKOM BETNYMHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO pEIIUTh IMPU MOMOIIH
(bHU3MYECKUX METOJI0B, UCIIOJIB3YsI ONMCAHKUE UCCIIEI0BAHUS, BBIJIENATh
IpoBepsieMoe MPEANONIOKEHHE, OLIEHUBATh IPABUIBHOCTH IMOPSIKA
NIPOBEJICHUSI HUCCIIEN0BAHUSA, [JElaThb BBIBOJBI, HMHTEPIPETHUPOBATH

pe3yNbTaThl HAOOICHUHN H OIBITOB

1.9

IPOBOJUTH OMBITHI MO HAOMIOJCHUIO (U3NYECKUX SIBICHUH WM
(u3MUeCKuX CBOICTB TEJ: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
U30BITOYHOTO HaOOpa 00OpYyIOBaHMUs, OMUCHIBATH XOJ OIBITA M €r0

pe3yabpTaThl, GOPMYJINPOBATH BHIBOJIBI

Onepatop 340 000 "KomnaHus "TeHzop"
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1.10

MPOBOAUTH TPU HEOOXOJUMOCTH CEpPHUI0 TMPSMBIX H3MEpPEHUH,
OIIpeelisis cpelHee 3HAueHHe H3MepsieMOd BeIMYuHBI ((hOKYCHOE
paccTositHue cobuparoiield JTUH3bI), 00OCHOBBIBATH BHIOOP crocoda

HU3MepeHust (M3MEPHUTEIILHOT0 MTPUOOpa)

1.11

MPOBOJIUTH HMCCIICAOBAHNE 3aBUCUMOCTEH (PU3NYCCKUX BEITUYHH C
WCITOJIb30BAaHUEM IIPSMBIX U3MEPEHUN: IIJIAHUPOBATh UCCIIEI0BAHKE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (PUKCHPOBATH PE3YIbTAThI
MOJyYEHHOW 3aBUCHMOCTH (PU3WYECKUX BEIUYHH B BHJE TaOIUIN

Fpa(l)I/IKOB, ACIaTh BbIBOALI IO PE3YJIbTATaAM MCCICAOBAHUA

1.12

MPOBOAUTH  KOCBEHHBIE HM3MEpeHUs  (U3MYECKUX  BEIUYHH:
IUTAHUPOBATh ~ U3MEPEHHs,  COOMparh  AKCIEPUMEHTAILHYIO
YCTAHOBKY M BBINOJHATH M3MEPEHUS, CIEAyS MPeII0KEeHHON
WHCTPYKLIMY, BBIYUCIATH 3HAYECHHWE BEIWYMHBI U aAHAJIU3UPOBATh
IOJIyYEHHBIE PE3YyJbTaTbl C YYETOM 33aJaHHOM MOTPELIHOCTH

MU3MEpPEHNI

1.13

CO6J'IIOI[&TB IIpaBujia TCXHUKHU 0e301macHOCTH IIpu pa60Te C

J1a00paTOpHBIM 000pYyI0BaHUEM

1.14

pas3iindyaTb OCHOBHBIC IMPHU3HAKKW U3YUCHHBIX (bl/IBI/I‘IeCKI/IX MOHCHCﬁZ
MaTcpualibHass TOYKa, a0COIOTHO TBépI{Oe TCIIO, TOYECYHBIN
HCTOYHHUK CBCTAQ, JIYy4, TOHKAsA JIMH34, IIJIAHCTApHAsA MOJCJIb aroMa,

HYKJIOHHAs MOJ€JIb aTOMHOI'O dapa

1.15

XapaKTepu30BaTh MPHUHLHUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINHUCAHMS, UCIOJB3Ys
3HAHUS O CBOMCTBaX (U3UYECKUX SBIEHUH U HEOOXOIUMbIE

(1)1/1314%01(1/16 3dKOHOMCPHOCTHU

1.16

UCIIOJb30BaTh CXEMbl U CXEMAaTUYHble PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPUTEIbHBIX  HPHOOPOB U
TEXHOJIOTMYECKUX TMPOIIECCOB MPH PEHICHUH YueOHO-TTPAKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOESHUS U300paKEHUN B TIJIOCKOM

3epKajie ¥ cOOMparomieil JTH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOPMAIUI0 O TNpUMeEpax)
IPAKTUYECKOTO  HUCHOJB30BaHUS  (U3MYECKUX  3HAHUW B
NIOBCEIHEBHOM KM3HM M oOecrneueHus Oe30MacHOCTH HpHU

06paH_[eHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHUMU YCTpOﬁCTBaMH,
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COXpaHCHUA 300pOBbd U CO6JIIO,[[CHI/I$I HOPpM 3KOJOI'HYCCKOro

MOBEJICHHS B OKPYXKAIOLIEH cpene

OCYILIECTBIISITh MOMCK HMH(pOpManuu (PU3NYECKOro CONEp’KaHUS B
cetr UHTEepHET, CaMOCTOATEIHHO (OPMYIUPYS MTOUCKOBBIN 3armpoc,
1.18 HaxOQUThb IIyTHM ONpPENENCHHWs JOCTOBEPHOCTH  IOJYyYEHHOHU
nH(pOpMaIMU Ha OCHOBE MMEIOIIMXCS 3HAHUN M JOMOJIHUTEIbHBIX

HCTOYHUKOB

UCTIONb30BaTh TPH  BBHIMOJHEHUM YYEOHBIX 3aJaHMi HAydHO-
HONYJISIPHYIO JINTEpaTypy (GHU3HMUECKOro COJEp KaHUs, CIIPaBOYHbBIC
1.19 Marepuaibl, pecypchl ceth MHTepHer; BianeTh NpuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(GOPMALIUU U3 OJJHON

3HAKOBOW CHCTEMBI B IPYT'YIO

co3/laBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHUs Ha
OCHOBE WH(pOpPMANUU U3 HECKOIBKAX HMCTOYHHKOB (PU3MUECKOTO
CoJiep KaHus, MMyOJIMYHO MPEJCTABIATh PE3yIbTaThl IPOEKTHON MM
1.20 UCCIIEJOBATEIbCKOM  NEATENIBHOCTH, IPU  3TOM  I'PaMOTHO
UCIIOJIB30BaTh W3YYCHHBIM IIOHATUHHBIM ammapar M3y4aeMoro
pa3nena (U3MKKA U CONMPOBOXKIATH BBICTYIUICHHUE IPE3CHTAIUCH C

y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

IIPY BBITIOJTHEHUHU YY€OHBIX MPOEKTOB U UCCIIETOBAHUNA (PU3MUECKIX
MIPOLIECCOB PACIIPEAETATh 00sI3aHHOCTH B IPYIIIE B COOTBETCTBUU C
MOCTABJICHHBIMUA 33/1a4aMHU, CIEIUTh 32 BBIOJIHEHUEM IUIaHA
1.21 JNEUCTBUM M KOPPEKTUPOBaTb €ro, aJcKBAaTHO  OLCHUBAaTh
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJEWCTBHE, TPOSBISIE  TOTOBHOCTb

pazpemaTh KOHQJIUKTHI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiembIie 3JieMeHTHI COJEPKAHUS
pasaena 3JieMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA
®dusvka — Hayka O npupoze. SIBineHus NpUpOIBbL.
1.1 dusnueckue SABJICHHUA: MEXaHWYECKHe, TEIJIOBEIE,
3JIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBHIC
Ousnueckue BenUUMHBL M3MepeHue QusmuecKkux
1.2 BenuuuH. @Dusnueckue npubopsl. [lorpemHoctsb
n3MepeHuil. MexayHapoiHas CUCTEMa €TUHUIL
EctecTBeHHOHAy4YHBI METO]I MO3HAHUSI: HAOIIOAEHUE,
13 MOCTaHOBKA HAyYHOr0 BOMPOCA, BBIIBH)KEHUE THIIOTES,
1 ' JKCIIEPUMEHT M0 TPOBEpPKE THUIIOTE3, OOBICHEHUE
HaOII0IaEMOT0 SIBIICHUS
1.4 Onucanne PU3NUECKUX SBJICHUM C TIOMOIILI0 MOJIEIEH
[IpakTuueckue pabOThI:
#it#Par#H##l3mMepenne pacCTOSHUMN.
###Par##l13mepenne 00bEMa KUIKOCTH U TBEPAOTO
1.5 Tena.
#H#Par#H#H##OnpeneneHue pa3MepoB MaJIbIX TEJ.
#H##Par#H##lI3mMepenne TeMriepaTypbl TpH  TTOMOIIH
XKHUJKOCTHOTO TEPMOMETpPA U JaTYUKA TEMIIEPATYPHI
IMEPBOHAYAJIbHBIE CBEJJEHV S O CTPOEHUU BEIIECTBA
###Par###CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI,
2.1 ux pasMepbl. ONBITHI, JOKa3bIBAIOUIME TUCKPETHOE
CTpOCHHE BeleCTBa
2 #i#Par###lBuokenne  wactun,  BemiectBa.  CBs3b
2.2 CKOPOCTH JIBHKEHHSI YaCTHUI[ C TEMIIepaTypoOu.
Bpoynosckoe neuxenue, quddysus
B3anmMopeiicTBre YacTHIl BEIIECTBA: IPUTSIKECHUE U
2.3 OTTAIKABALTIE Onepatop 30 000 "KomnaHnus "TeHsop" |———
JIOKYMEHT ROARACAH-SAEKTPOHHOR-ROARACHIO
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##H#Par### Arperatusle COCTOSIHUSA BEILECTBA:

CTpOCHUE rasos, JKUJKOCTEN u TBEPIBIX
2.4 (kpucTayiiyeckux)  Tel.  B3auMocBA3b  MEXIy
CBOICTBaMHM  BEIIECTB B  pPa3HbIX  arperaTHhIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0EeHHOCTH arperaTHhIX COCTOSTHHUI BOJIbI
[IpakTuyeckue paboOTHI:
#H##Par####0Onenka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIOJIb30BaHuEM (hoTorpaduii).
2.6 #HH#HPar###OneITEl 10 HAOMIOAEHHUIO  TEIJIOBOIO

pacIIMpEeHHUs Ta30B.
H#HHHPar#H##OnBITEI 10 OOHAPY)KCHHUIO JIEHCTBHS CHJI

MOJICKYJIAPHOI'O IIPUTSKCHU A

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JBUKECHHUE. PaBHOMepHOE "
' HEPaBHOMEPHOE JIBUJKEHUE
###Par##H##Cxopocts.  CpenHsisi  CKOpOCTh  IIPH
3.2 HEpPaBHOMEPHOM JBM)KEHUHU. Pacuér myTu M BpeMeHu
JIBUKCHHUSI
SIBnenue nHepuuM. 3aKOH MHepUuU. B3auMonelicTBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS] CKOPOCTU JIBUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Tena
34 ###Par###1lnotHocTs BeniecTBa. CBA3b IJIOTHOCTU C
3 ' KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMA BELIEeCTBA
3.5 Cuna xak XapakTepUCTHUKA B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl
' MIOMOIIBIO TWHAMOMETpa
37 #H##Par###IBnenne tarorenus u cuia TsokectH. Cuna
' TSDKECTH Ha JIpYrux miaHerax. Bec rena. HeBecomocth
38 Cuna Ttpenusa. TpeHHE CKOJIBXKEHHUS U TPEHHUE TOKOA.
' Tpenue B mpupoje 1 TEXHUKE
3.9 #HH##Par##H##Cnoxenue cui, HaIpaBJICHHBIX IO OTHOMN
' npsiMoil. PaBHozelcTByrOIIas CHIT
3.10 [IpakTuueckue padbOTHI:

Onepatop 310 000 "KomnaHus "TeHzop"
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OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JIBUYKEHUS
(wapuka B JKUAKOCTH, MOJAEIH 3BJIEKTPUUECKOTO
apTomMoOmUiisi u Tak pganee). OmnpenerneHue CpeaHei
CKOPOCTH CKOJBXEHHUS Opycka WMIM IIapuka IO
HaKJIOHHOM IulocKocTH. OrmpeneneHue IUI0THOCTU
TBEépaoro  Ttema.  OmbBITBL,  JEMOHCTPUPYIOLIUE
3aBHCUMOCTH PacTsDKEHUS (edopManun) mpy>KUHBI OT
NPUIOKEHHOW cuibl. ONBITEL, JEMOHCTPUPYIOLIUE
3aBHCUMOCTb CUJIBI TPEHHSI CKOJIBXKEHHUS OT Beca Tesla U

XapakTepa COMPHKACAIOMINXCS TOBEPXHOCTEN

dusnueckue SBICHUS B IpUPOAC: MPUMCEPLI IBHMIKCHUA C

3.11 pa3IMYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU IPUPOJIE,
JIEWCTBHUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: IMHaAMOMETP, MOAINITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTE 1 TA30B

4.1

Hasnenne tBEpmoro Tena. CrocoObl yMEHBIIEHUS |

YBCIUYCHHUA NJAaBJICHUA

4.2

JlaBnenue Trasza. 3aBUCHUMOCTb [IaBJIEHUS Ta3a OT

00bEMa, TeMnepaTypsl

4.3

Hepenaqa JaBJICHUA TBépI[LIMI/I TCJIIaMU, KUAKOCTAMU U

razami. 3akoH Ilackais. ITHeBMaTHYEeCKHE MAIIMHEL

4.4

3aBUCUMOCTb JIaBJICHUS JKUJIKOCTH OT TJIYOWHBI.
I'mapocratnueckuit  mapagokc.  Coobmiaromuecs

cocynsl. ['mapaBnuyeckne MeXaHu3MbI

4.5

ATtmocdepa 3emnm U arMocepHOE  JIaBJICHUE.
[IpuunHbl  CyliecTBOBaHMS BO3AYIIHOM  00OIOYKU
3emutu. OmnbIT Toppuuemnm. 3aBHCUMOCTD
aTMoc(epHOro MaBJCHHS OT BBICOTHI HaJl YPOBHEM

Mopsi

4.6

N3mepenue armocdeproro nasneHus. [Ipubopsr mms

HU3MCPCHUA aTMOC(I)CpHOI"O JaBJICHU

4.7

JlelicTBUE XKMAKOCTH M Ta3a Ha MOTPYKEHHOE B HHX
Teno. BelTankuBaromias (apxumenoBa) cuiid. 3aKOH

Apxumena
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4.8

[LnaBanue ten. Bo3gyxonnasanue

4.9

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa TOrpYKEHHOH B JKUIKOCTH YAaCTH Tea.
OrnpezenieHne BBITAIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH
Ha TeJNo, MOrpyXEHHOE B KUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEII0 B JKHAKOCTH, OT Macchl Tella. OMBITHL,
JNEMOHCTPUPYIONTUE 3aBUCUMOCTh BBITAIKUBAIOMICH
CHWJIBI, ICUCTBYIONICH Ha TEJO B KUIKOCTH, OT 00BEMaA
MOTPY>KEHHON B KUIAKOCTh YaCTH TeJla U OT IUIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomerpa WM
KOHCTPYMPOBAHUE JIOJKM W  OmpeaesneHue  e€

Irpy30MO0AbEMHOCTH

4.10

®dusnyueckue  SABIEHUS B MPUPOJE:  BIUSIHHUE
aTMOC(EepHOr0 JaBJIEHHWS Ha JKUBOW OpPTaHU3M,

IIJIaBaHUE PBIO

411

TexHuueckre yCTpOWCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJOMNPOBOJA, THJPABIUYECKUNA Mpece,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON HAcoC,

apeomerp

PABOTA, MOIIHOCTD, OHEPI'MA

5.1 Mexanunyeckasi pabora
5.2 Mexanunueckasi MOIIHOCTb
£ 3 [IpocTeie MexaHW3MBI: pbluar, OJOK, HaKJIOHHAs
' MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K 0J10Ky
5 «3omoroe  mpaBwio»  MexaHukd. Koaddunment
5.5 MOJIC3HOTO  JCHCTBUA  MexaHu3MmoB.  [IpocTeie
MEXaHHU3MbI B OBITY U TEXHUKE
5.6 [ToTenmanpHas SHEPTUH TeJa, TTOTHATOTO HaJ 3eMIIEn
o.7 Kunernueckas sneprus
55 [Tonnas mMexanuyeckasi Heprusi. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHHUYECKOM OHCPIrun

e

ya¥ A1O0-000 T "
UNcpatop oAU 000U ROMITafviA TTR30UP
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5.9

[IpakTuyeckue paboTHI:

##HPar##H##Onpenenenue pabOTHl CWIBI TPEHHS TPH
PAaBHOMEPHOM [BHKCHHM Tejla I0 TOPU3OHTAIBHON
oBepxHOCTU. [ccnenoBanue yCIOBHN pPaBHOBECHUS
peiuara. Msmepenune KIIJ[ HaxIOHHONH IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHHUS] MEXAHUYECKON YHEPTrUuun

5.10

duszndyeckue SIBJICHUS B npupoac: pbluaru B TCIC

YCJIOBCKAa

5.11

TexHuyeckue yCTpPOMCTBA: pblYar, MOABUKHBIA H
HEMOJIBHKHBIN OJIOKM, HAKIIOHHAS TIOCKOCTh, TPOCTHIC

MEXaHU3MBI B OBITY

8 KUIIACC

Kon
pasaena

Kon
JIeMEeHTAa

IIpoBepsiemble 31eMeHTHI COIePKAHUS

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUM CTPOCHMsS BewiecTBa. Macca U pa3Mmepbl
MoJieKyl. OmbIThl, MOATBEPXKAAIOIINE OCHOBHBIE

MOJIO’KEHUSI MOJIEKYIISIPHOKHHETHUECKON TEOpUH

6.2

Mopenu  TBEPHOro, IHKUAKOIO U Ta3000pa3HOro
cocTosiHUI BemiecTBa. Kpuctaminueckue u amopgHbIe

TEJ1a

6.3

OObscHEHNE CBOMCTB Ira30B, JKUJIKOCTENH U TBEPIBIX TEI
Ha OCHOBE MOJOXEHUH MOJEKYJISIPHOKHHETHYECKOM

TEOPUHU

6.4

CMauuBaHue U KalmuJIJIAPHBIC ABJICHUA

6.5

TemnoBoe paciiupCHuC U CKaTuc

6.6

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O IBUXXCHUA YaCTHUI]

Onepatop 340 000 "KomnaHus "TeHzop"
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6.7

BuyTtpeHHsss ~ »Heprus. CrocoObl  M3MEHEHUus
BHYTPEHHEH HSHEpruu: Terionepeaaya U COBEpPLICHUE

paboTsI

6.8

Bungpl TCINIONCPC AN TCILIOIIPOBOJHOCTD,

KOHBCKI M, U3JTYYCHUC

6.9

KomnuectBo  TerioTrel.  YaenbpHasg  TEIUIOEMKOCTD

BEIECTBA

6.10

TermmooOMEH M TEIJIOBOE paBHOBECHE. YPaBHEHUE

TEIIOBOro OajlaHca

6.11

IInaBneHue u OTBCPACBAHUC KPUCTATINIMICCKUX

BCIICCTB. ylleJ'H)Haﬂ TCIIJIOTA ITJIaBJICHU A

6.12

[TapooOpazoBanue u  KoHaeHcanus. Vcmapenwue.
Kunenune. VYaenpHas Temnora mnapooOpa3zoBaHUs.
3aBHCUMOCTh TEMIIEPATYpPbl KUIIEHHUS OT aTMOC(EPHOTo

JaBJICHH A

6.13

Brnaxnocts BO3myxa

6.14

SHGPFI/ISI TOIIJIMBA. y}leHBHaﬂ TCIJIOTAa CropaHusa

6.15

[MpuHnmmer  paboTel  TemioBeix aBuratenedd  KITJ
TEIUIOBOrO JABUrarelis. TerioBble ABUTaTeIn U 3allATa

OKpY’Karollen cpeibl

6.16

3aKkOH COXpaHEHMs] M T[pPEBpallleHUusT HHEPruu B

TCIIOBBIX IIpoHeccax

6.17

[IpakTrueckue paboTHI:

#HPar##H#OnbITel 10 OOHAPYKEHUIO JEHCTBUS CUII
MOJIEKYJISIPHOTO MIPUTSKEHHUS.

#HHPar##H#OnbITel 0 BBIPAIIMBAHUIO  KPHCTAJIOB
MOBAPEHHOW COJIM WJIH caxapa.

#HHPar##H#OnbITel 10 HAOMIONEHUIO  TEMJIOBOTO
paciIipeHusi ra3oB, )KUJKOCTEH U TBEPABIX TEJI.
##H#Par####Onpenenenue naBieHus Bo3ayXa B OajuioHe

HIIpUILIA.

Onepatop 340 000 "KomnaHus "TeHzop"
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H#HHH#Par###OnbITEL, TEMOHCTPUPYIOUINE 3aBUCHMOCTH
JABJICHUSI BO3JyXa OT €ro 00bEéMa W HarpeBaHUs WIH
OXJIAXKJICHHUSI.

###Par###1 IpoBepka TUITOTE3BI JIMHENHON
3aBUCHMOCTH  JUIMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPUICCKON TPYOKE OT TeMIIEPATyPHI.
#i##Par###Habmonenne  M3MEHEHHS  BHYTPEHHEH
SHEPruu Tejla B pe3ysbTaTe TEIIonepeaayn U padoThbl
BHEIITHUX CHUII.

###Par### ccnenoBanue SBJICHUS TEIUIOOOMEHa MPHU
CMEILIMBAHUU XOJOJHON U TOpAYEH BOJIBI.
#HH#Par####0Onpenenenune KOJIMYECTBA TETLJIOTHI,
MOJIyYEHHOT0 BOJON NpU TEMI000MEHE C HarpeThiM
METAITMYECKAM ATUHAPOM.

#H##Par####OnpenencHue  yIeabHOM — TEIUIOEMKOCTH
BELIECTBA.

#H##Par#H##lccnenoBanue mpoliecca UCIapeHus.
##HPar##H##Onpenenenue OTHOCUTEIBHOM BIIAXKHOCTH
BO3/TyXa.

###Par##Onpenenenue YAEIbHON TEIJIOTHI

IIJIaBJICHUA JIbAA.

@u3nyecKkre SBICHUS B IPUPOJE: INOBEPXHOCTHOE
HATSDKEHHE W KaWUIAPHBIE SIBICHHWS B TPHUPOE,
6.18 KpUCTAJUIBI B IpUpoe, u3nyuenune ColHIa, 3aMmep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEesl, CHera.

TexHuueckue YCTPOWCTBA: KalWLIAPBL, IIPUMEPHI
HCIIOJIBb30BaHUS KPUCTAJUIOB, )KUAKOCTHBIN TEPMOMETD,
6.19 JaT4YuK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, 'MTPOMETPBI, IICUXPOMETp, NapoBasl TypOHHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

7
7.1 OnexTpu3anud Tell. J[Ba poaa dJIEKTPHUECKUX 3apIa0B
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BzaumopeiictBue 3apsbkeHHBIX Tel. 3akoH Kymona
7.2 (3aBUCHMOCTh CHUJIBI B3aMMOJCUCTBUS 3apSKEHHBIX TeEIl
OT BEJTMUMHBI 3aPSI0B M PACCTOSHUS MEXKITY TETaMH)
DIIEeKTpUYECKOe nose. Hanpsxénnocts
7.3 ajeKkTpudeckoro mnoms. [lpuHnunm  cynepno3uuuu
AIEKTPUYECKHUX MoJiel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siekTpudeckux 3apsaoB. DJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsia. Crpoenue atoma. IIpoBonHnkM
U JTUDJIEKTPUKU
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
6 DOneKTpUYecKuid  TOK.  YCIOBHSL  CYLIECTBOBAHMS
. 3JIEKTPUYECKOr 0 TOKa. FICTOUHMKHM MOCTOSSHHOTO TOKa
JeicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
7.7 XMMHYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX U razax
- OnekTpuyeckass uenb. Cuila ToKa. DJIEKTPUUECKOE
' HaIpsHKEHUe
29 ConportuBnenue MIPOBOIHUKA. VY nensHoe
' CONPOTHUBJICHUE BEIIECTBA
7.10 3akon OMa a1 y4acTKa 1enu
[TocnenoBarenbHOe ¥ THApaJUICIIBHOE COCIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora m MOMIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenua
213 DNEeKTpUUYECKUE LEeNHU U TMOTPEOUTENN IIEKTPUIECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTosiHHbIE MarHuThl. B3auMo1elicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHoe nojie. MarHutHoe mojie 3eMJd U €ro
7.15
3HA4YEHME IS )KU3HU Ha 3emiie
- 16 Oneir Opcrena. MarHuTHoe 1OJE 3JIEKTPUYECKOIO
' ToKa. [IpMMeHEHHE SIEKTPOMAFFHEND BOBOKRIWHNE: "Tersop” |
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I[CﬁCTBHe MAarauTHOIO IOJIA Ha MPOBOAHUK C TOKOM.

DIIeKTPOABUTATEIb TIOCTOSTHHOTO TOKa. Mcronb3oBanue

A 3JIEKTPOJIBUraTeseil B TEXHUUECKUX YCTPOMCTBAX U Ha

TpPaHCIIOpTE

Onpitel  ®apanes.  SIBneHue  3IEKTPOMAarHUTHOU
7.18

unaykiuu. [Ipasuio Jlenna

DJIEKTpOreHeparop. Croco6s1 MOJTy4YEeHUS
7.19 AJEKTPUYECKOM  SHEPruu.  DJEKTPOCTAHIIMM  HaA

BO300HOBJISIEMBIX HCTOUHUKAX SHEPTUU

[IpakTuueckue pabOThI:

OMnBITHI IO HAOIIOICHUIO STIEKTPU3AIUH TNl UHYKIIHEH

Y TIPU CONTPUKOCHOBEHUH.

UccnegoBanue AeMCTBUSA 3JIEKTPUYECKOrO MOJIS HaA

MIPOBOJIHUKH U JIUDJICKTPUKH.

COopka u mpoBepka pabOTBHl SMEKTPUUYECKON IIeTH

MTOCTOSIHHOT'O TOKA.

W3mepenne u peryaupoBaHUe CHIIBI TOKa.

N3mepenne u peryaupoBaHue HapsHKSHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HUAYLIETO

4yepe3 PpEe3UCTOp, OT COMNPOTHBJIICHUS PE3UCTOpa W
290 HaIpsKEHUs Ha PE3UCTOpE.

OnpITsI, JEMOHCTPHUPYIOIIUE 3aBHCUMOCTD
3JIEKTPUYECKOT0 COMPOTUBIICHUSI MPOBOJHUKA OT €ro
JUTUHBI, TTOMIAIM TTOMEPEYHOr0 CEUeHUs 1 MaTepHara.
[IpoBepka mpaBwiIa CIHOKEHUA HANPSHKEHUH TpU
IIOCJIE0OBATEIBHOM COEAMHEHUU JIBYX pE3UCTOPOB.
[IpoBepka mpaBuiIa Ajsl CUJIBI TOKA MPU MapaiIeIbHOM
coeMHEHUH pe3uctopoB. OmnpezneneHue  pabOTHI
ANEKTPUYECKOr0 TOKa, UAYIIETO Yepe3 pe3ucTop.
OnpeneneHne MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BbIIETISIEMON Ha pe3ucTope. UccnenoBanue
3aBHCUMOCTH CHJIbI TOKA, UIYLLIET 0 Yepe3 JIaMIOUKY, OT

HanpsbkeHus Ha Hell. Onpenenenue KI1J[ narpesarens.

JIOKYMEHT MOAMUCAH 3IEKTPOHHOW MOAMNMUCHIO
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HccnenoBanue MarHUTHOI'O B3aMMOJICHCTBUS
MMOCTOSSHHBIX MAarHuToOB. M3ydeHWe MarHUTHOTO TOJIA
MOCTOSTHHBIX MArHUTOB TpPU UX OOBEIUHEHUU U
pazaenenunu. MccnenoBanue AEMCTBUS AIEKTPUYECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnBITHI,
JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHUIBI
B3aUMOJICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIBI
TOKa W HampaBlieHUs Toka B Karymke. W3yuenwue
NEHUCTBUS MarHUTHOTO TOJISI HAa TPOBOJAHHK C TOKOM.
KoucrpynpoBanue u U3y4eHue paboTHI
3JIEKTPOJBUTATEIISI. H3mepenne KII/
3JIEKTPOJIBUTATEIbHOM  yCTaHOBKU.  OmBITBI 1O
HCCIIEIOBaHUIO SIBJICHUS 3JIEKTPOMAarHUTHOMN
WHJYKIUW: HUCCJIEIOBAHME W3MEHEHUW 3HAUYCHUS W

HaIrpaBJICHUA HHAYKIIHOHHOI'O TOKa

dusnyueckre SBICHUS B TPHUPOAC: DICKTPUUECCKUE

SABJICHHUA B aTMOC(I)Cpe, QJICKTPHUYICCTBO  JKHUBBIX

7.21 OpPraHU3MOB, MarHUTHOE MOJIe 3eMJTd, Apend MmoICcoB,
POJIb MAarHUTHOT'O TIOJIST [UIS )KU3HH Ha 3eMiie, MOJISIPHOE
CUSTHUE
TexHuyeckne ycTpoMCTBA: AJIEKTPOCKON, aAMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUNK HIICKTPUICCKON SHEPTHH,
79 AIEKTPOOCBETUTENILHBIE TMPUOOPHI, HArpeBaTEIbHBIE
' AJICKTPOITPUOOPHI (mpumepsl), AJICKTPUIECKHE
MIPEIOXPAHUTEIN, JIEKTPOMArHUT, SJEKTPOIABUTATEITH
MOCTOSIHHOT'O TOKA, TEHEPaTOpP IMOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMbIe IIEMEHTHI CONIEPIKAHHSI
paszzaena JJIEMEHTa
8 MEXAHUWYECKUE SABJIEHUA
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8.1 Mexanuueckoe JABMKEHHE. MarepuaiabHas TOUKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOT O JIBUKECHUS
8.3 PaBHOMEpHOE MPSAMOJIMHEHHOE JBUKCHHE
###Par#H#HepaBHoMepHOE IIPSIMOJIMHENHOE
8.4 nBuxkeHune. CpeHss 1 MTHOBEHHAasi CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBUKEHUU
8.5 Vckopenne.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEWHOE
' JIBU)KEHUE
8.6 #HH#HPar###CroboaHoe magenue. OnbiTol ["anunes
#H##HPar#t#PaBHOMepHOE JBIMKEHHE TIO OKPYXHOCTH.
8.7 [Tepuon u yacrora obpamenus. JlnHelHas u yrioBas
ckopoctH. LleHTpocTpeMuTensHOe yCKOpEHNe
8.8 ITepsslii 3akoH HproToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H##Par###] [puHLIUN Cyneprio3UIINU CUIT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 ###Par#H##Cuna TpeHus: cuila TPEHHsI CKOJIbKEHUS,
' CHJIa TPEHMs ITOKOs, IPYTHe BUbI TPEHUS
8.14 #A#HPar#H##Cuna  TSOKECTH W 3aKOH  BCEMHMPHOTO
' TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaJICHUS
8.15 JBuxenne miaHer Bokpyr Comnua.  Ilepsas
. KOCMUYecKast CKOpocTb. HeBecoMocCTh 1 nieperpy3ku
8.16 PaBHOBecue MarepuambHOW  TOYKH. AOCOIIOTHO
' TBEPAOE TEIO
H###Par####PaBHoBecre TBEPIOro Teja ¢ 3aKPEIUIEHHOM
847 ocblo BpauieHus. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmnynsc Tena. 3menenne nMiyibsca. MMmynsc cuisl
8.19 3aKOH COXpaHCHHS UMITYJIbCA
8.20 #HiHPar###PeakTHBHOE TBIDKEHUE
8.21 Mexanunueckast paboTa ¥ MOIIHOCTh
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8.92 Pabora cun TsbkectH, ympyroctd, TpeHus. CBs3b

SHEPIUuu u paboThI

8.93 [ToreHuuanbHast SHEpPrus Tena, TMOAHITOrO Haj
MOBEPXHOCTHIO 3eMJIN

8.24 [ToTeHIManbHAS YHEPTUS CIKATOU MPYKUHBI

8.05 #H##Par###Kunernueckass  sHeprus. Teopema o
' KUHETUYECKON YHEPTUU

8.26 H##HPar###3aKoH coxpaHeHHS MEXaHUYECKOW YHEPTHU

[TpakTudeckue paboTHI:

Ornpenenenne CpeHel CKOPOCTH CKOJBKEHUsT Opycka
WIA JIBWKCHUS INApUKa IO HAKIOHHOW TUTOCKOCTH.
OrmpenienieHne yCKOpEHUs Tesa Mpu PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM  JBW)KGHWH  0€3  HavyaJlbHOU
CKOpPOCTH.

[TpoBepka rumoTe3bl: €cau IMpH PABHOYCKOPEHHOM
JBYDKEHUHM 0€3 Ha4aJlbHOW CKOPOCTH MYTH OTHOCSTCS
8.27 KaK psJ HEYETHBIX YMCEI, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHH OJAMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUIBI TpPEeHUS
CKONIBXEHUSI OT CWJIBI HOPMaJbHOI'O JaBJICHHUS.
Omnpenenenne kKod(PUIMEHTA TPEHUS CKOJIBXKEHUS.
Onpenenenne MKECTKOCTH MNpYyxuHbL. OnpeneneHue
paboThl CUJIBI TPEHUS MPH PABHOMEPHOM JIBUKEHUU
TeJa MO TOPU3OHTANBHON MOBepXHOCTH. OmpeneneHue
paboThl CHJIBI YIOPYTOCTH TIpU TMOIBEME Tpy3a C
UCIIOJIb30BaHUEM HEMOABM)XKHOIO U MOJBHUXKHOTO

0JIOKOB

du3nyecKkue SIBICHUS B IIpUpPoOAC: MPUIINBEI U OTJIMBBI,
8.28 JBHXXCHHUC IIIIAHCT Conaeunoi CUCTCMBbI, PCAKTUBHOC

JABWIKCHUC KUBBIX OPraHU3MOB

8.29 Texuanueckue YCTpOﬁCTBai CIIUAOMCTpP, OAaTYUKHU
MOJIOKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTBI

9 MEXAHUYECKHUE KOJIEBAHU S Y BOJIHDbdreparop 310 000 "Komnarms "Tewsop” |
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KonebarensHoe JIBMOKEHUE. OcHOBHBIE
9.1 XapaKTePUCTUKNA  KOJIeOaHWU: TepHoj, YacroTa,

aMILIUTY1a

MaremMatuyeckuii M IPYXKUHHBII ~ MAasTHUKH.
9.2 [IpeBpamenrie  »HepruM  TpU  KoJeOATEIHLHOM

JBHWXKCHUU

. 3aryxaromue kKonebanus. BoiHykaeHHBIE KOIeOaHuUs.
Pe3onanc

Mexanndeckne BONHBL CBOMCTBA MEXaHHYECKUX
BOJMH. [IpononmbHbIE M monepedHble BOJHBL. JlnmHa
94 BOJMHBI W CKOPOCTb €€  pacmpoCTpaHEHHS.
MexaHnuecKkre BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE

BOJIHBI

9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpa)KeHHUE 3BYKa

9.6 WNHubpa3Byk U yIbTpa3ByK

[TpakTueckue pabOTHI:

OmpenenieHne 4YacTOTHI W TEpUoJa  KOJeOaHWA
MaTeMaTHYECKOro MasgTHHKA.

OmnpeneneHne 4YacTOTBI M IEepUoAa  KojeOaHUU
MPYKHHHOTO MasiTHAKA

WccnenoBanne 3aBUCMMOCTH TepUoja KoJeOaHUM
9.7 MOJBEIICHHOT0 K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBHCHUMOCTH IIepHOAa  KOJCOaHHIA
NPYKHHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTHU nepuoaa KoJieOaHmit rpy3a,
MOJIBEIIICHHOT'O K HUTH, OT MAcChl I'Py3a U KECTKOCTH
NPYXKHHBL.  M3MepeHHe  yCKOpEHHUsS  CBOOOIHOTO

naaCHUuA

du3nyeckue SIBICHUS B IpUupoac: BOCIIPUATUC 3BYKOB
9.8 JKUBOTHBIMH, 3CMIICTPSCCHUC, ceiicMUu4YecKue BOJIHBI,

LIYHaMH, 3XO0

TexHuueckue YCTpOﬁCTBaZ 9XO0J0T, HCIIOJIBb30BaHUC

9.9

YJIBTPa3ByKa B OBITY U TEXHUKE

10 SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbBI
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101 DNEeKTPOMarHuTHOE ToJIe. DIEKTPOMArHUTHBIEC BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxaya 371€KTpOMArHUTHBIX BOJIH
103 DJeKkTpoMarHuTHas npupoga csera. CKopocTh CBeETa.
' BonHoBbI€ cBOMCTBa CBETA
[TpakTrueckue paboThI:
104 N3yueHne CBOWCTB AJICKTPOMArHUTHBIX BOJH C
MOMOIIIbIO MOOMIJIBHOTO TenedoHa
@dusznyeckue SBICHUS B NpHUPOJE: OHOIOrHYECcKOe
10.5 NIEACTBUE BHIHMOTIO, yAbTpa(HOIETOBOTrO u
PEHTTEHOBCKOT'O U3JIy4YeHUN
10.6 Texnuyeckue yCTpOiicTBa: MCIIOJIb30BaHNE
' AIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOW CBSI3U
CBETOBBIE SABJIEHUA
111 Jlyueast moniens cBera. MicTouHuku cBera
11.2 ITpsimonuHENHOE pacpoCTpaHEHUE CBETA
113 Otpaxxenne cBerta. Ilmockoe 3epkano. 3aKoH
' OTpa)KeHUsI CBETa
114 [Ipenomnenue cBera. 3akOH TPETOMIICHUSI CBETA.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop tyden B JIMH3E
116 OnTudeckast cucrema QoroarmmapaTa, MUKPOCKOIA H
11 ' TeJnecKona
117 ['ma3 kak onTHueckas cuctema. bIM30pyKOCTh W
' JATbHO30PKOCTh
118 Pasnosxxenue 6enoro ceera B criektp. OnbiThl HploTOHA.
' CrnoxxeHue CreKTpaIbHBIX IBETOB. Jlucmepcus cBera
[TpakTueckue paboTHI:
#H#Par###ccnenoBanne 3aBUCHUMOCTU yria
11.9 OTPAKEHUS CBETOBOI'O Jiy4a OT yIJIa MaJeHUs.
###Par#Ht#13yuene  XapakTepUCTUK H300pakeHus
peaMeTa B IITOCKOM 3epKalle.
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#H#Par### A ccnenoBanne 3aBUCHUMOCTU yria
NpPEJIOMIIEHUSI CBETOBOTO Jiyya OT yrja MaJeHUs Ha
TpaHUIlEe «BO3IYX — CTEKIIO».

###Par### lonyuenne M300paKEHUH C TOMOIIIBIO
coOuparoIei JTUH3BIL.

###HPar##Onpenenene (OKYCHOrO pACCTOSHUSA H
ONTUYECKOW CHIIBI COOMPAFOIIICH JIMH3BI.
H#HHAPar###OnBITEI IO pa3IOXKEHUIO OENoro cBeTa B
CIIEKTD.

H#AH#Par###OnbITEl IO BOCIIPUATHIO LIBETA IIPEIMETOB

IIpU UX HAOJIIOJEHUU Yepe3 LIBETOBbIE (PUIbTPHI

®du3nUYeCcKHe SIBICHUS B npupoac: 3aTMCHHUA COJ'IHL[a )51

11.10 JlyHBI, TIBETa TEJ, ONTUYCCKHUE SBJICHHS B aTMocdepe
(uBeT HEOa, pedpakius, paayra, MUPaXK)
111 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' ¢dotoarnrmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
191 Omneitel Pesepdopna u mmanerapHas Moneiab aroma.
' Mopens atoma bopa
199 Hcnyckanue u MOrJoIMIEeHHe cBeTa aToMOM. KBaHTHI.
' JIuHenyaTele CIIEKTPHI
12.3 PamnoaktuBHOCTE. Anb(ha, OeTa- U raMMa-U3ITyICHUS
194 Crpoenne aroMHoro siapa. HykinonHas wmonenb
' aToMHOTO sapa. M30Tomnsl
PanuoaktuBHbie nipeBpamienus. [lepuoa nmonypacmnana
12 12.5
ATOMHBIX SITIEP
126 S nepHble peakiuu. 3aKOHBI COXPAHEHUS 3PS 0BOrO U
' MaccOBOI'0 YHCET
OHeprus cBsi3u aTOMHbIX sAep. CBs3b Maccel U
12.7
SHEPTUU
128 Peaknuun cuHTe3a u genenus spep. VcrouHuku
' sHeprun CoHIA U 3BE3]
12.9 Snepnas »Hepreruka. JleiicTBUE pagMOAKTUBHBIX

U3JIy4CHHM Ha )KUBBIE OPraHU3MBbI

e

Fay A1O0-000
UlNcpaop o4quoouu
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12.10

[TpakTuyeckue paboThI:

HaGnroseHue CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB
U3ITY4CHHUS.

HccnenoBanue TPEeKoB: W3MEPEHHE YHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue painoakTuBHOro hoHa

12.11

dusuyeckre SBIEHUS B MPHUPOJE: €CTECTBEHHBIH
pPaavOaKTUBHBIN ¢om, KOCMHYECKHUE IIy4H,
panvoaKkTUBHOE H3JIyYE€HHE IPUPOAHEBEIX MUHEPAIOB,
JICWCTBUE PATMOAKTUBHBIX HU3JIYYEHUU Ha OpraHu3M

YCJIOBCKaA

12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
roCYIAPCTBEHHOE BHO/KETHOE OBLLEOEPA3OBATE/IbHOE
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBaHNUSA K NMPEIMETHBIM pe3yabTaTaM
NPoBepsIeMOro 0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
TpedoBaHus NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[lonumanue pomu GU3MKM B HAYYHOHM  KapTHHE  MHUPa;
c(OpMHUPOBAHHOCTh 0a30BBIX TNPEICTABICHUNA O 3aKOHOMEPHOMH
CBSI3U M TI03HABAEMOCTH SIBJICHUIN MPUPOJIBI, O POJIH IKCIIEPUMEHTA B
¢usuke, o cucremoobpasyomeil ponu (U3UKH B Pa3BUTHH
1 €CTECTBEHHbIX HayK, TEXHUKHM U TEXHOJOIMi, 00 3BOIIOLUU
(bu3nyecKkux 3HaHUN U UX POJIU B LIEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIAJ€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPY>KAIOIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOIOT I

3HaHus O BUJAX MaTepuu (BEHIECTBO W TOJIE), O ABUKEHUU KakK
crioco0e CyIIeCTBOBAaHHMS MAaTepHH, 00 AaTOMHO-MOJEKYJISIPHON
TEOPUM CTPOEHHUS BEHIECTBA, O (PU3UUECKOW CYIIHOCTH SIBICHHI
npupoabl (MEXaHUYECKHX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX H
2 KBaHTOBBIX); YMEHHUE pa3iuyaTh SBICHUS IO ONUCAHUIO UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JaHHoe (U3MyYecKoe sBIIEHHE; YMEHHUE pacro3HaBaTh IMPOSBICHUE
M3YYEHHBIX (PU3WYECKHX SBJICHHUM B OKPYXKAIOIIEM MHUPE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH )

BJ'IaI[CHI/IC OCHOBaMH TOHATHHHOI'O arIiapara U CUMBOJMYCCKOI'O

sA3bIKa (bI/ISI/IKI/I H UCIOJIB30BAHUC HUX JIS1 PCLICHUA y‘le6HLIX 3a1aa4,

3 YMCHHE XapaKTepU30BaTh CBOWCTBA TeN, (DU3MUECKHE SIBICHUS U
MPOLIECCHI, UCTIONB3YS (PyHIaMEHTaIbHbIE U SMITUPUIECKHUE 3aKOHBI
4 YMeHHue OonuchiBaTh H3Y4YCHHBIE CBOWCTBA Tel U (PU3HUECKHE
SABJICHUS, UCITIOJIb3YA (1)I/I3I/I‘~IGCKI/I€ BCJIINMYUHBI
Brnagenne ocHOBaMH METOJOB HAyYHOT'O TIO3HAHHS C Y4ETOM
5 coOTI0IeHUs TPaBUII OE30MaCHOTO TpyAa: HAOMI0ACeHHE (PU3UUECKHIX

SIBJICHU
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YMEHHE CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY
U3 TJaHHOT'0 Habopa 000PYIOBAHUS 110 WHCTPYKIIUHU, OMUCHIBATH XO]]
OIIBITA U 3aMHUCHIBATH €0 PE3YJIbTaThl, (POPMYIHPOBATH BBHIBOJIBI,
NPOBECHHE TMPSAMBIX M KOCBEHHBIX HM3MEpPeHHN (DHU3HUECKHUX
BCIMYMH: YMEHHE IUIAHUPOBATh WM3MEPEHHS, CaMOCTOSTEIbHO
coOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY 110 HWHCTPYKIIHH,
BBIYHCIIATh 3HAYCHUE BEIMYMHBI W aHAIU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl ¢ YY€TOM 3aJaHHOM MOTPEUTHOCTH PEe3yJIbTaTOB
U3MEPEHUN;

NPOBEJCHUE HECIOKHBIX HSKCIECPHUMEHTAIBHBIX HUCCIICIOBaHUM;
CaMOCTOSITENIHO COOMpaTh OSKCHCPUMEHTAIbHYIO YCTAaHOBKY H
NPOBOJUTH  WCCIENOBAaHWE TI0  HMHCTPYKIMH, TIPEACTaBIAThH
MOJTYYCHHBIC 3aBUCUMOCTH (PM3UYCCKUX BEIHYUH B BHUJIC TaOJUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, JEJaTh BBIBOJABI IO

pe3yibTaTam Hccaea0BaHus

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojeneit
(MatepuanbHas TOYKa, a0CONIOTHO TBEPAOE TEIIO, MOJICIIA CTPOCHUS
6 rasoB, KUIKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7ipa) ¥ yMEHHE MPUMEHSTh HX JUIs

00bsCHEHUS (PU3NUECKUX MTPOLIECCOB

VYMeHne o0bACHATh (U3NYECKUEe IPOLIECChl U CBOMCTBA TEJ, B TOM
YuClI€ U B KOHTEKCTE CHUTYyallMd IPaKTUKO-OPUEHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBEHHBIE CBSA3H
U CTPOUTh OOBSCHEHHWE C ONOPOH Ha M3yYEHHbIE CBOWMCTBA
Gu3nyeckux sABIEHUM, (U3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJIEITH

YMenue pemarth pacu€THbe 3aja4d (Ha 0aze 2 — 3 ypaBHCHHI),
UCTIONIB3Ysl 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE (PU3UUCCKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATHL KPATKOC YCJIOBUC 3alavu,
BBISIBIISIT HEJIOCTAIOIIUE JaHHBIC, BEIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOIMMBIE JIJIS €€ pelICHHs, UCTIOIb30BaTh CIIPABOYHBIC JaHHEIC,
NPOBOJUTH PACYEThl U OLEHHBATh PEATHMCTUYHOCTH TOITYYEHHOTO
3Ha4YeHUs (PU3UUECKON BETMUMHBI; YMEHUE ONPEACIISATh Pa3MEPHOCTh

(¢u3nYeCKOi BETMYHUHBI, IOTYYEHHOH NpU PELIEHUH 331a4U
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YMeHHE XapaKTepu3OBaTb IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJe OBITOBBIX NMPHOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKHX IIPOLIECCOB 10 UX ONUCAHUIO, HCIIONb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUH U HeoO0Xonumble (GU3NYECKUe

3aKOHOMCPHOCTHU

10

VYMeHue WHCHONb30BaTh 3HAHUS O (U3WYECKHUX SIBICHHAX B
NOBCETHEBHOW JKM3HM JUIS OOecredyeHus: Oe30MacHOCTH IIpH
oOpamieHnn ¢ OBITOBBIMH  NpUOOpaMH U TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3lI0pOBbsI W COOJIOJACHUS HOPM
9KOJIOTMYECKOr0 TOBEICHHUS B OKpPYKAIOUICH Cpeie; MOHWMaHHE
HEoOXOMMOCTH TPUMEHEHHUSI TOCTHKEHUN (DU3UKU M TEXHOJIOTHH

AJIg palflMOHAJIBHOI'O TPpHUPOAOITIOJIb30BAHUSA

11

OnbIT moMCKa, NMpeoOpa3oBaHUs U TPEACTaBICHUS HHPOpMAIUH
(bu3MYECKOro copepkaHus C HMCMOJIb30BaHHEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLIEHUBATH JOCTOBEPHOCTH
MOJIy4YeHHOW WH(OpMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUN |
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh IIPHU
BBHITIOJTHEHUH Y4EOHBIX 3aJaHUil HAay4dHO-TIONMYISAPHYIO JTUTEpaTypy
(U3HYECKOT0 CONIEepKaHNs, CIIPABOYHBIC MAaTEPUANIBI, PECYPCHI CETH
WNHtepHer; BnameHue 0a30BBIMH HaBBIKAMH  IpeoOpa3oBaHUS
uH(pOpMaMU M3 OJHOM 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBE MH(OPMAITUHU 13 HECKOIbKUX UCTOYHHUKOB

Onepatop 340 000 "KomnaHus "TeHzop"

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJ/IbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHUE CPEgHﬂﬂ OBLLEEOBPA30OBATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26
MOCKOBCKOIO PAUVOHA CAHKT-NMETEPBYPrIA, Lioii ManuHa CepreeBHa,

[npekTop




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe JBuKeHHe. MarepuanbHass Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBMKeHUE. CpenHsis ckopocTs. Dopmyrna s
1.2 BBIUMCIIEHHUS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMOTMHEWHOE TBUKECHNE. 3aBUCUMOCTh KOOPIMHATHI Tella OT
BPEMEHH B CIIy4yae paBHOMEPHOT'O MPSMOIUHEHHOTO JABM)KECHUS:
13 (1) =x,+vt
I'padvkn 3aBUCUMOCTH OT BpPEMEHHU I MPOCKIMH CKOPOCTH, TMPOCKIIUU
MepeMenieHusi, MyTH, KOOpJIWHAThl TMPU PABHOMEPHOM MPSIMOIMHEHHOM
JIBUKECHUH
3aBHCHMOCTh KOOpPJIMHATHI TEJNa OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOT O ABM)KECHHUS :
2
S(fi=vy s+ ay= %
DopMysbl I TPOSKIIUN TIEPEMEIICHUS, TPOSKIIUA CKOPOCTH U IPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIUHEIHOM BUKCHHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a,(f)=canst,
szz - le: =la.s,
I'padviku 3aBUCUMOCTH OT BPEMEHHU Ui MPOCKIIUU YCKOPEHUS, TPOCKIIUU
CKOPOCTH, TIPOCKIIMU TePEMEIICHUs, KOOpIUHATH TpPH PAaBHOYCKOPEHHOM
MPSMOJIMHEHHOM JABM>KEHUU
CBoOoanoe naaenue. @opMyIIbl, OMUCHIBAIOIINE CBOOOHOE MAJCHUE TeJa MO
1.5 BEpTUKAIN (IBM)KCHHE Tela BHHU3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTH
3emnu). ['paduku 3aBUCUMOCTH OT BpPEMEHHU ISl MPOEKIMH YCKOpPEHHUS,

OrepaTop 3710 000 *KoMmanws “TeR30p
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MNPOCKIUU CKOPOCTH U KOOpPAWHATHI IIPpH CBO60)1HOM nmaaCHuu TCjaa II0

BEPTUKAIH

CkopocTh PaBHOMEPHOI'O JBM)KEHHS Tella IO OKpYXHOCTH. Hampasienue
CKOpPOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTH 4Y€pe3 paauyC OKPY>KHOCTH U TEPHOJ

oOparieHus:
U= MR
T
LenTpocTpemutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO
1.6 yckopeHusi. @opmyiia il BBIYUCICHHUS YCKOPEHUS
2
a. = L
"R

CDopMyna, CBA3bIBAIOIIAd IIEPHUOA U HaCTOTY 06pameHI/151:

Macca. IInorHocTs Benjectsa. @opMyiia sl BBIYMCIECHUS TUIOTHOCTH

_m

17 P=7
1.8 Cuna — BekTtopHas ¢pusnueckas BenrnurnHa. CloxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akon Herorona

Bropoii 3akon HerotoHa:

F=m-a
1.10
ConamnpaBjeHHOCTh BEKTOPa YCKOPEHUS TeJla ¥ BEKTOPA CHJIBI, IeHCTBYIONIEH
Ha TEeJI0
Bzaumoneiictue tein. Tperuii 3akoH HeroToHa:
1.11 F. P _‘F.I.—2~2
112 Tpenne nokos u TpeHue cKoapxkeHus1. Popmyna Juisi BBIMUCICHHS MOIYJIS CUJIbI
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Hedopmamnus Tema. Ympyrue u Heynpyrue aegopMmanuu. 3aKoH YIPYrou
nedopmariu (3akoH ['yka):

1.13 F=k-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHPHOI'O TATOTCHUSA:

m, -,
F=Gg.—L1 2

R -
Cuna TsKecTH. Y CKOpEHHE CBOOOIHOTO TTaICHHUS.

1.14
(DOpMyJ'Ia JJIs1 BBIYHUCJIICHHSA CHJIBI TAXKCCTHU BONIH3H MMOBCPXHOCTHU Bemin: F =

mg.
JBmwxenue manet Bokpyr Comnnia. [lepas kocMudeckas CKOpOCTb.

HeBecoMocTs u neperpy3ku

NMmynse Tena — BeKTopHas pu3ndeckasi BeIMYMHA.
1.15 p=mo

Nmnynbe cuctemsl Ten. M3menenne umiynbsca. UMIynbe cuiisl

3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOI\/JI CHUCTCMBI TCJI:
1.16 p=mmU, +in,U, =const

PeakTtuBHOE IBUXKEHIE

Mexanunueckas padora. @opmMyna 11t BHIYUCIEHUS PaOOTHI CHIIBI:

A=Fscosc

Mexannueckast MOIITHOCTD:

1.17
A
N=2
I
Kunetnueckas u MMOTCHIUAJIbHAA OHEPIrui. (DOpMyJ'Ia IJIs1 BBIYUCIICHUS
KUHETHUYECKON IHEPTUU:
1.18
2
n
E.=—
2 Onepatop 340 000 "KomnaHus "TeHsop" |——
JOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANMUCHIO
roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJ/IbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHUE CPEAHSASA OBLLEOBPA3SOBATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26

MOCKOBCKOIO PAMOHA CAHKT-NETEPBYPTA, Lot NanvHa CepreesHa,
[npekTop




TeopeMa 0 KUHETUYECKOH OHCPIUH. d)opMyna JUISA BBIYHMCIICHUA
HOTCHI.[I/IEUILHOﬁ OHCPIruu TCj1a, IOAHATOr 0

HaJ 3eMIIEH:

E,= mgh

1.19

MexaHuueckas SHEpIruAi:
E=E,+E,

3aKOH COXpaHEHUsI MEXaHUUeCKOH 3Heprun. Gopmyia Juis 3aKoHa
COXpaHEHHUsI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE Ul TpeHus: E = const.

HpeBpameHI/Ie MEXaHHYECKOMN QHEPTUM IIPHU HAIINYNU CUJIBI TPCHUS.

1.20

[TpocTeie MeXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKH.
Ppruar. Momenrt cunbl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
[MoaBuxHbIN 1 HEMOABMXKHBIN O0510KK. KIIJ] mpocThix MexaHU3MOB,

n= Anonesnas
A—a&rpaq:::

1.21

JlaBiienue TBEpIOrO TENA.
®opMyita 1Sl BBIYUCIECHUS TaBJIEHUs TBEPIOro Tela:

- £
p_S'

JaBnenue raza. ATMocepHoe TaBiIeHHUE.

FH,Z[pOCTaTH‘ICCKOC JaBJICHUC BHYTPH KUAKOCTH.

CDopMlea JJIsL BBIYHUCJIICHUS OAaBJICHUA BHYTPH KUAKOCTHU!

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBianueckuii npecc

1.23

3akon Apxumena. dopmyna ans onpeneneHus BbITAJIKABAIOUIEH CHIIBI,

JNENCTBYIOLIEH Ha TEJIO, IOrPYKEHHOE B KUAKOCTh WIIM T'a3:

F_&m. =pgv
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YcaoBue mnaBanus tena. IlnaBanue CYAOB U BO3YXOIIJIAaBAHUEC

Mexanudeckue KojeOaHWs. AMIUIUTYA, TEPUOJ M YacToTa KoJeOaHMi.

q)OpMy.]'Ia, CBA3bIBAOMIAA YaCTOTY U ICPUOJ KOJIEOaHMIA:

1.24
v = 1
T
195 MareMaTtnyeckuii M IPYKUHHBIA MasTHUKH. lIpeBpaienue sHepruu npu
KoJ1e0aTeIbHOM JIBHXKEHUU
1.26 3aryxatomue Konebanusi. BernyxaeHusie konedanus. Pesonanc
Mexannueckue BoaHbL. [IpogonsHble U nonepeuHbie BONHBI. J[I1MHA BOIHBI U
CKOpPOCTb paclpOCTPaHEHUS BOJIHBI:
1.27
Lh=v-T
198 3Byk. ['poMKOCTB U BhIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI HA TpaHUIIE

nByx cpen. UHdpa3Byk U yapTpa3ByK

Ilpakmuueckue pabomul

N3mepenne cpenHeil MIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPYXHUHBL;, KOd(h(UIIMEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUIIBI TPEHUS, CHUIIBI
YIIPYrOCTH; CPEAHEN CKOPOCTH JBIIKEHUS OpyCKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpEHHsI Opycka MpH JBMKCHUH 10 HAKJIOHHOM TUIOCKOCTH; YacTOTHl U
HepI/IO)Ia KOJ'Ie6aHI/II7I MaTeMaTH4YE€CKOIo MasTHHKA, 4YaCTOThl H Hepnogla
Kosie0aHUI MPY>KUHHOTO MAasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YIIPYTOCTH TpPH MOABEME Tpy3a C MOMOIIBI HEMOABUKHOIO
0J10Ka; pabOoThI CUJIBI YIIPYTOCTH MPHU MOABEME TPy3a C IOMOIIBIO TTOIBHIKHOTO
1.29 OnoKa.

HccnenoBanre 3aBUCHUMOCTH apXUMEIOBOM CHJIBI OT 00bEMa MOrpyXEHHOM
YacTH TeJIa ¥ OT INTOTHOCTH KUIKOCTH; HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CHIIBI
OT MacCcChI T€Jla, CHUJIbI TpCHI/IH CKOJIBKCHUS OT CUJIBI HOpMaJII)HOFO JOABJICHUS U
OT pOJia MOBEPXHOCTH; CUJIBI YIPYTOCTH, BOZHUKAIOIIEH B IPYKUHE, OT CTEIICHU
neopMaIuu MpyKUHbBI; YCKOPEHHUsS OpycKa OT yIiia HaKjIOHa HalpaBIIsIOLICH;
neprozaa (4acToThl) KoJeOaHWi HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIEpUO/Ia
KoJleOaHU# MPYKMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBL;
HCCTIEIOBAaHUE HE3aBUCUMOCTH TIEPHOJia KoJeOaHUW HUTSHOTO MasTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS pbluara
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U TEXHUKE, IPWIUBBI U OTJIUBBI, JBWKeHUE IUIaHEeT CONHEYHON CHCTEMBI,
PEaKTUBHOE ABUKEHUE )KUBBIX OPIraHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIMSHUE
aTMoc(epHOro JaBJCHHUS Ha >KMBOM OpraHM3M, IUIaBaHHE pbIO, BOCIIPUSATHE

3BYKOB KUBOTHBIMH, 3CMIJICTPACCHUC, CeMCMHYECKHE BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CUUIOMETP, AATUYUKU TOJOKEHUS, PACCTOSIHUS U
YCKOpEHUs, AMHAMOMETp, MNOAUIMITHUKH, DPAKEThl, pblYar, MOJABUKHBIA U
HEMOJBMKHBIA OJIOKH, HAKJIOHHAS IIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
cooOIaromecs cocyabl, YCTPOMCTBO BOJONPOBOIA, THIPABIMYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHW A

2.1

OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KMHETUUECKOM TEOPUM CTPOCHUS
BeliecTBa. Mojienu TBEPIOro, KHUIKOT0 U Ta3000pa3HOr0 COCTOSHUH BEIIECTBA.

Kpucraimuaeckue u amopdHbIC Tena

2.2

I[BI/I)KCHI/IC qacTul BCIICCTBA. CBs3b CKOpOCTH IBWIKCHUA YaCTHL C

Temrieparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3

CMauuBaHue U KalmnJJIAPHBIC ABJICHUA

24

TerioBoe pacuipeHue U CKaTHe

2.5

TennoBoe paBHOBECHE

2.6

BHYTpeHHSISI OHCPIrus. Pabora u TCIUIOIICpCaaYa Kak CIIOCOOBI U3MECHEHHMS

BHYTPEHHEHN YHEPrun

2.7

Bungpl TCIUIonepeaaun: TCIIONNPOBOAHOCTb, KOHBCKI U, U3JTYYCHUC

2.8

HanCBaHI/IG n  OXJaXACHUEC  TCII. KonndecTBO  TEIIOTHI. y)IGJ'IBHaﬂ

TEIUIOEMKOCTD

O=an(t,—1)

2.9

3akoH COXPAHCHUS SHEPTrUU B TCIUIOBBLIX IMpOLECCaX. YpaBHeHHe TCIIJIOBOI'O

Oataxca:

Q+0, +..=0

2.10

Hcnapenune m koHueHcausa. MI3MeHeHUE BHYTPEHHEH SHEPruu B MPOIECCe
WCIapeHuss M KoHJeHcauuu. Kumenwe KUAKOCTU. YJenbHas TemaoTa

napooOpazoBanusi: L = Q/m

Onepatop 340 000 "KomnaHus "TeHzop"
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BnaxHocTh BO3yXa

2.12

[lnaBnenne wu kpucrtamuzanus. 3MeHeHWEe BHYTPEHHEH JHEpPruu MpHu

IUIABJICHUU U KPUCTAJUIW3alluu. VY aenpHas TEenjaoTa IJIaBJICHUS:

2.13

BHyTpeHHs11 dSHeprus CropaHus TOIUIMBA. Y JEIbHAs TEILIOTa CrOpPaHUs

torumBa: ¢ = Q/m

2.14

[Ipunmns! padots! TernoBbix asurareneil. KITJ[ teroBoro nurarens

2.15

IIpaxmuuecxue pabomoi

N3mepenne yaenbHOU TeMI0EMKOCTH METAUINYECKOT0 LIMJIMHIPA; KOJIMYECTBA
TEIUJIOTHI, TOJIYYCHHOTO BOJOM KOMHATHOW TeMIMepaTypbl (DUKCUPOBAHHOU
Macchl, B KOTOPYIO ONYIIEH HarpeTbld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJAaHHOTI'0 HAarpeThIM LWJINHIPOM, IOCJIE ONYCKaHUs €ro B BOJYy KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEJIBHON BIJIAXXHOCTU BO3/yXa; YJEIbHON TEIJIOThI
IJlaBieHud JbAa. MccnenoBaHue W3MEHEHHs TeMIeparypbl BOIBI  MPHU
Pa3IMYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA NMPHU CMEUIMBAHUU XOJOAHON U

l"OpSI‘-ICfI BOIBI; IIponecCa UCIIapCHUSA

2.16

Duszuueckue A61eHUS 8 npupode.‘ IMMOBCPXHOCTHOC HATAXKCHHUC U KAIMUIJISIPHBIC
SABJICHUA B IIPUPOAC, KPUCTAJJIBI B IIPUPOAC, U3TTYUCHHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJIOEMOB, MOpCKUE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texunuueckue  ycmpoiuicmeq: — KalWUIAPBL,  NPUMEPbl  HCIIOJIB30BAHUS
KPUCTAJUIOB, )KMAKOCTHBIN TEPMOMETP, NATYUK TEMIIEPATYPhI, TEPMOC, CUCTEMA
OTOIJICHUS JIOMOB, TUTPOMETPHI, TICHXPOMETp, MapoBas TypOHWHA, BUTATENb

BHYTPEHHETO CrOpaHus

3

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

SHGKTpI/ISaI_[I/I}I TCII. I[Ba Bua SJICKTPUUCCKUX 3apsa10B

3.2

B3aunmopeiicTBre 3apsoKeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHMsI dJIEKTPUUECKOT O 3apsia

3.4

BJ'ICKTpI/I‘IeCKOC I10JIC. HaprI}KéHHOCTB QJICKTPHYCCKOI'O II0JIA. HpI/IHL[I/IH

CYINEPIIO3UIINH JICKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPUUYCCKUX 3apsaoB. HCﬁCTBHe QJICKTPHUYCCKOI'O IIOJIsI Ha

JISKTpUUecKue 3apsaabl. IIpoBOJHUKHN U IUDJICKTPUKHU
SJICKTPUICCKHC 3apsi/l POBOA AUIJICKTD Onepatop 340 000 "KomnaHus "TeHzop"
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[TocTostHHBIN 35eKTpUUecKuil TOK. JleficTBUS nekTpuueckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 l=qg/t,U=A/
DIIEKTPUUYECKOE COMPOTHUBIICHUE. Y ICTBHOE DJIEKTPUUECKOE COMTPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma as yuactka snekrpudeckoit menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOAHUKOB
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE CoeIMHEHKE TPOBOIHUKOB PABHOTO COMPOTUBIICHHUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelanHbIE COEIMHEHHS IPOBOAHUKOB
Pabota u momtHOCTSH 51ekTpruueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenna:
3.11 2
: O=I"-R-t
312 OnbiT Dpcrega. MarHuTHOE MOJI€ MPSAMOTO MPOBOAHMKA C TOKOM. JIMHUUM
MarHUTHOW UHIYKIIUH
313 MarauTtHoe moOJ€ IIOCTOSHHOIO MarHuTa. Bi3amMoaeiicTBHE IOCTOSHHBIX
MarduToB
3.14 JlelicTBME MAarHUTHOTO TOJIL HA IPOBOJAHUK C TOKOM
3.15 Omnebitel @apanes. SBiaeHue snmekTpoMariuTHON HHAYKUMK. [TpaBumno Jlenua
Ilpakxmuueckue pabomol
HN3mepenne  2JIEKTPUYECKOTO  CONPOTHUBIICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 ANEKTPUYECKOTO TOKA; PAa0OTHI SJIEKTPHUUECKOT0 TOKA.

HccnegoBanne 3aBHCHUMOCTH CHIIBI TOKa, BO3HHUKAOUICTO B IIPOBOJHUKEC

(pe3ucTOopHI, JIAaMITIOYKA), OT HANTPSKEHUS Ha KOHIIaX IPOBOJHUKA; 3aBHCUMOCTH
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COIIPOTHUBJICHUA OT IUIMHBI IPOBOJHUKA, IIJIOMIAAN €ro MMOIICPEUYHOT0 CCUCHUA U
YACIBbHOI'O COITPOTHUBIICHUS.

HpOBepKa npaBujia JJisd SJICKTPUICCKOr O HAIIPAKCHUA ITPU ITOCIIC0BATCIIBHOM
COCAMHCHUU IIPOBOJHUKOB,; IIpaBUJia JId CHJIbI JJICKTPUYCCKOI'O TOKa IIPpH

napaJisieJIbHOM COCIUHCHUHN ITPOBOAHNKOB (pCSI/ICTOpLI u naMnqua)

Qusuueckue s6neHUs 6 Npupode. DIEKTPUUYECKHE SBJICHHUS B aTMmocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPTraHU3MOB, MATHUTHOE T10JIe 3eMJIH, Jpeiid MoocoB,
POJIb MAarHUTHOTO TIOJISL JUIs1 )KU3HM Ha 3eMiie, MONIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIIEpPMETp, BOJIBTMETP, PeocTart,
CUéTUMK  3JIEKTPUYECKOM DSHEPruu, HIEKTPOOCBETHTENbHbIE MPUOOPHI,

3.18 HarpeBaTebHbIE AJIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MPEIOXPAHUTEIH, DSJICKTPOMArHUT, JIIEKTPOJBHTATeNh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOI'O TOKa

3.19 DrekTpoMarHuTHBIC BOTHBL. 11IKasa 31eKTpOMarHuTHBIX BOJIH

3.20 JlyaeBast Mmonenb ceta. [IpsmonnHeliHoe pacpocTpaHEeHHe CBEeTa

3.21 3akoH oTpaxkeHus cBeta. [limockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Jucnepcus cera

3.94 JIunza. Xona nydei B nuH3ze. okycHOe paccTosiHue JUH3bI. ONTHYECKAs CHIa

' mun3el: D = 1/F

3.25 I'na3 kak ontuueckas cucreMa. Onruyeckue npudopbl
Ipakmuyeckue pabomol
#HH##Par#H##lI3MepeHne ONTUYECKON CHIIBI COOMparomeld JIMH3BI, (HOKYCHOTO
paccTosiHus coOMparoleit TMH3HI (110 CBOMCTBY PaBEHCTBA pa3MepoOB IIpeIMeTa
1 U300pakeHus1, KOT/1a IPeIMET PacoNOkKeH B ABOMHOM (oKyce), oKa3aTes

3.26 MIPEIOMJICHUS CTEKIIA.
#H##Par###lccnenopanue CBOMCTBA M300paKEHUS, TTOJYYCHHOTO C TTOMOIIBIO
coOuparomiei JUH3bI;, U3MEHEHHUS! (OKYCHOTO PACCTOSHUS ABYX CIOKEHHBIX
JIUH3; 3aBUCUMOCTH yIJia MPEIOMIICHHSI CBETOBOTO Jy4a OT yIjia MaJieHus Ha
IpaHMIIE «BO3AYX — CTEKIIO»

3.97 Qusuueckue serenus 6 npupoode: 3arMmenus Connua u JlyHbl, 1Bera Ted,

' ONITHYECKHE ABIEHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
328 Texuuueckue ycmpouicmea: OUYKH, TEPUCKOI, QoToanmapar, ONTHYECKUE

CBE€TOBObI

e
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4 KBAHTOBBGIE SIBJIEHUA
41 PannoaktuBHOCTE. Anbda-, 6eTa-, ramMmma-u3nydeHus. Peakuun anbda-u Oera-
' pacmajia
49 Oneitel Pesepdopna mo paccesnuro anbda-dactuil. IlnanerapHas Mojenb
' aToma
4.3 CocraB aromHOro siipa. M3otomnst
4.4 [Tepuox momypacmajia aTOMHBIX SAEP
4.5 SlnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOr0 M MACCOBOTO YHCEI
Qusuueckue s61eHUs 6 npupode. €CTECTBEHHBINM pPaTUOAKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4H, DPaTdOaKTUBHOE W3JIy4YCHHWE NPUPOIHBIX MHHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX U3TyYEHHUI Ha OpraHU3M YeloBeKa
47 Texnuueckue ycmpoiicmea: CIIEKTPOCKOI, HHIMBUIYaJIbHBIN JO3UMETP, KaMepa
' Bunbcona, siiepHast SHepreTuka

Onepatop 340 000 "KomnaHus "TeHsop" ———

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHODKETHOE OBLLEOBPA30BATEJ/IbHOE 15.09.25 07:53 (MSK) CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E
YYPEXXAEHUE CPEAHSASA OBLLEOBPA3SOBATEJIbHAS LLIKOJIA N2 706 [eiicreyet ¢ 06.03.25 no 30.05.26

MOCKOBCKOIO PAMOHA CAHKT-NETEPBYPTA, Lot NanvHa CepreesHa,

[npekTop

[y



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

®duswuka. 7 knacc. ba3zoBwiii ypoBeHb. YueOHuk, [lepeimkun .M., BanoB A.U., 2025
®dusuka. 8 kiacc. ba3zoBsiil ypoBeHb. YueOHuk, [lepoimkun .M., UBanos A.U., 2025

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bub6nunoreka [JOK
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