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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUW K PE3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30OBaTEIbHOM IMPOTPaMMbl, NPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHOI paboueil MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanust yueOHoro npeamera « Dusznkay.

Copmepxanue mporpaMmbl 1O (U3MKE HANpaBieHO HAa (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOUW TPAaMOTHOCTH OOYYAIOIIMXCS W OPTraHU3AlMI0 H3YYCHHS
¢u3nKn Ha NEATENbHOCTHOW OcCHOBe. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXXHOCTH Y4eOHOro mnpeamera B peanusanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOyUYeHUs, a TaKxKe
MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAaYYHBIX Y4YEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[Iporpamma 1o (u3uKe ycTaHaBIUMBAET paclpesiesieHue yueOHoro MmaTepuania
1o rogam o0y4yeHus (1o Kjiaccam), MpejiaraeT NpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3yYeHUs T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEJAMETHOTO COJEP)KAHUSA U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOITUXCHI.

IIporpamMma no ¢Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOJIUYECKON
MOMOIIIM YYUTEINIO B CO3/IaHUU paboyeil mporpamMmsl 0 yueOHOMY MpPEIMETY.

dusnka gBISETCS CUCTEMOOOPA3YIOLIUM Ul €CTECTBEHHOHAYYHbBIX YUEOHbIX
IPEIMETOB, TIOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, ONOIOTHel, acTpOHOMHUEH U Pu3nUecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO0 KapTHHY MHUpa, IPEJOCTaBiseT Haubosee sICHbIE
o0Opasipl MPUMEHEHUs] HAyYHOIO0 METOJA MO3HAaHMsI, TO €CTh CIoco0a MOIydYEeHMUs
JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa M3 TNaBHBIX 337a4 (PU3MUECKOro 0Opa3oBaHUS B CTPYKType OOLIEro
0o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM E€CTECTBEHHOHAYYHOH I'PaMOTHOCTH H
UHTEpeca K HayKe y 00y4aronuxcs.

WN3yyenne ¢usukn Ha 0a30BOM ypOBHE IPEAINOJAracT OBJIAJCHHE
CIENYIOUIMMU KOMIIETEHTHOCTSMH, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSACHSTH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPIPETUPOBATH  JIlaHHBIE W  HCIIOJB30BaThb  HAay4dHBIC
JI0Ka3aTeIbCTBA IS MOJTYy4YEHUs] BBIBOJOB.

[enn wusyueHuss PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenogaBanus ydyeOHoro mnpenvera «®Pusuka» B
oOpa3oBareibHbIX opraHuzanusx Poccuiickoit @exnepauuu, peaTn3yrOIIMNX
OCHOBHBIE  00I1€00pa30BaTeNIbHbIE MPOrPAMMBI, YTBEPKIEHHON pelIeHHEM
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Konnerun Munucrepctsa npocsenienust Poccuiickoit deaeparuu (mpoToKoa oT 3
nexabps 2019 r. Ne [TK4BH).

Ieau uzyyenus pusuku:

e TMpUOOpETEHHWE HWHTEpPeCa M CTPEMJICHUS OOYYaIOIUXCSAd K HAyIHOMY
W3YYCHHUIO TPUPOJIBI, Pa3BUTHUE WX HWHTEIUICKTYyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUA O HAYYHOM METOJI€ TTO3HAHUS U (POpMHUPOBAHHE
MCCJIEI0BATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SBIICHUSIM;

e (opMupoBaHHE HAYIHOTO MHPOBO33PECHHS KaK pe3yibTaTa U3yUEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMECHTAIBHBIX 3aKOHOB (DM3UKH;

e (opmMupoBanme mpeACTaBICHUN O POy (PUBMKH IJIsT PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TMpEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyamyumiei
po¢deCCUOHAIBHOM IESITENbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOATOTOBKA K
JaybHENIIeMy 0OyYeHHIO B ’TOM HAINpPaBJICHUU.

JlocTikeHne 3TUX Teled mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

oOrmiero oopazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

e TmpuoOpeTeHHWe 3HAHUKW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX

e TMPUOOpPETEHNE YMEHHWIA OMHUCHIBATH M OOBIACHITH (PU3NUYECKUE SBICHUS C
MCITOJIb30BAaHUEM TTOTYYCHHBIX 3HAHUM;

e OCBOGHHE METOJOB PEIICHUS TMPOCTEHINX pacu€THBIX 3amad ¢
UCIIOJIb30BAaHUEM buznueckux MoOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUECHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUW HAOJIOAATH MPUPOIHBIC SBJICHHS U BHITIOJIHATH OMBITHI,
nabopaTopHble  pabOTBl M OKCHEPUMEHTAIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOEHHE TPHUEMOB paboOThl ¢ MHpOpMaLUEeH (PUINIECKOTO CoAepKaHUs,
BKJIOYast UHPOPMAIIUIO O COBPEMEHHBIX JOCTWKEHUAX (DU3UKHU, aHATU3 U
KPUTHUYECKOE OlIeHUBaHUE MHPOPMAIINH;

e 3HAKOMCTBO CO cepamu MpoPecCUOHATLHON NeATeTbHOCTH, CBSI3aHHBIMU
C (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JOCTHXKEHUAX (PU3UUECKON HAYKHU.

Ha n3ydenue ¢usuku (0a30BbIi yPOBEHb) HA YPOBHE OCHOBHOT'O OOIIIETO
obpazoBanus otBoautcs 306 yacos: B 7 kimacce — 102 yaca (3 yaca B Hezelio),
BKJIIOYas JIaOOpaTOpHBIN NpakTHKyM 34 yaca; B 8 kiacce — 102 yaca (3 yaca B
HEJIEIII0), BKJII0Yas J1abopaTopHbIi MpakTukyM 34 yaca; B 9 kiacce — 102 yaca (3
yaca B HEJIEIO).

Conepxxanne wMoxyns «lIpaktukym 10 (Qu3MKe» HampaBiIeHO Ha
dbopMHUpOBaHUE  €CTECTBEHHO-HAYYHOM  TPaAaMOTHOCTH  OOyYarOIMXCS |
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OpraHM3allii0 U3y4YeHUs (QU3NKA Ha JACSITEILHOCTHONW OCHOBE, (HOPMUPOBAHUS
WHTEpeca K MpeaMeTy, MPaKTUYECKUX HaBBIKOB pabOThl ¢ mpubopamu. B Momyie
«IIpakTKyM 1O (QU3MKE» YUUTHIBAIOTCSA BO3MOXHOCTH Yy4e€OHOTO MpeaMeTa B
peanuzanuu  TpeboBanuit PI'OC OOO K TUIAHHPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM pe3yJabTaTaM OOydYeHHs, a TaKKe MEXKIPEJAMETHBIE CBSI3H
€CTECTBEHHO-HAYYHBIX Yy4Y€OHBIX NPEIMETOB Ha YyPOBHE OCHOBHOTO OOIIIETO
o0pa3zoBaHUs.
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COJEPKAHUE OBYUYEHUA
7 KIIACC

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

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

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

Kak ¢wusuka u Jpyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT TMPUPOY.
EcTecTBeHHOHAy4YHBIIT METOJl TO3HAHUWA: HAONIOJEHUE, MOCTAHOBKA HAY4YHOTO
BONPOCA, BBIJIBUYKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00bICHEHHE
HaOmoaaemMoro apieHus. Onucanue Gu3NUECKuX SBICHUM ¢ 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. H3mepeHue pacCTOSHUN.
3. U3mepenne o0ObEMa )KUJKOCTU U TBEPAOIO TENA.
4. OrmpeneneHue pa3MepoB MAJIBIX TE.
5. M3MmepeHne temreparypsl NPU TMOMOIIHA JKMAKOCTHOTO TEPMOMETpa U
JNATYMKA TEMIIEPATYPHI.

6. IIpoBenenue wmccienoBaHMs MO NMPOBEPKE THUIIOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIEHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJbIIe BhICOTA
IyCKa.

Paszgea 2. IlepBoHayajibHbIE CBEACHUS O CTPOCHHH BellecTBa.

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

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

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHHUE T'a30B, KUIAKOCTEH U TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMoCBs3b MEXAy CBOMCTBaMH BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.
[IOKYMEHT n&nnm&'ﬁl Qmm&XHOBCKOFO ABMOKCHUAL.
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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 HAOJIOICHUIO TETVIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHssi CKOpPOCTh NPH HEPABHOMEPHOM JABMKEHHH. Pacuér myTtu u
BPEMEHH JIBHXKCHUSL.
SBnenue wuHepUMH. 3aKOH HWHEPIUMU. B3auMmopeicTBHe Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBMXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJEKYJI B €IUHUIIE
00BbEMa BeleCTBa.
Cuna xak xapakTepUCTHKa B3auMoJehcTBUs Ted. Cuila ynpyrocTd U 3aKOH
I'yka. 3mepenune cuiibl ¢ OMOIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsAMoM. PaBHOmelcTByromas cui. Cuia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogenne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. HM3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUYKECHUS.
3. HaOnronenue siBaeHUS MHEPLIUH.
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEJL.
6. CroxeHue CuJjl, HallPaBJIECHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

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

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

5. ONbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJbXKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH W ra30B.
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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.
3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.
Coobmraromuyecst COCY/IbI.
['mapasnuueckuii mpecc.
[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.
3aBUCUMOCTbH BBITAIKUBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHOM YacTH Tena
Y TJIOTHOCTH JKUJKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CUJIBI BECY BBITECHEHHOM JKUIKOCTH.
8. YCJOBHE IUIABAaHUs TEJI: IUIABAHKUE WIIN ITOIPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TeJa U KUIKOCTH.
Jlabopamopuwvie padbomul u onvimol.
1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKUJKOCTb YaCTH TEJIa.
2. OnpenenieHWe  BBITAIKMBAIOIIEW CWIBIL, JEHCTBYIOIIEM Ha  TEINO,
MOTPYKEHHOE B )KUIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MACCHI TENa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JICHCTBYIOIICH Ha TEJIO B )KUJKOCTH, OT 00bEMa MOTPYKEHHOM B )KHJIKOCTh
YaCTH TEJIa U OT INIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio
paBHOBecus pouara. [[pumeHenue npaBusia paBHOBECHS phiuara K 0J10Ky. «30J10TO€
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npaBmwio» Mexanuku. KIIJ[ mpocTeix Mmexanun3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckass dHeprusd. KuHeTtMueckas U IOTCHUMANIbHAs JHEPIUSL.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThI CUIIbI TPEHUS P PABHOMEPHOM JBUKEHUU TeJla TI0

TOPU30HTAIIBHON TOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI 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 M pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHOKUHETHUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJIEKYISIPHO-KMHETUYECKON TEOPHUH.
CmaunBaHUE U KallWJUISIPHBIE SIBJICHUS. TenaoBoe pacliupeHne U CoKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. Buytpenusas sHeprus. CrnocoObl HM3MEHEHUsS BHYTPEHHEW OSHEpruu:
TeruIonepeaya u coBepiieHrue padotsl. Buabl Temionepenayu: TemiIonpoBOAHOCTb,
KOHBEKIHUS, U3JIyYCHHUE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHUE TemioBoro Oananca. [lnaBnenue wu
OTBEpPJACBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEeiIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenue. VYpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(hEepHOTO
JABJICHUS.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

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

3aKOH COXpPAHEHUS U MPEBPAICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.
[IOKYMEHT néﬂnmﬂﬁ%@&@m@m&{HOBCKoro JBUKCHUA.
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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 COBEPIICHUH pabOTHhI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CUJIAMHU.
10. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

11. Habmonenvie KuneHusl.

12. HabmroieHre mocTosTHCTBA TeMIIEpaTyphl IIPH TIJIaBJICHUH.

© o N o

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. OmnbITel IO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS Ta30B, JKUJKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBlieHUs BO3Ayxa B OAJJIOHE LIIPULA.

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

6. IIpoBepka runoressl JMHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA KUIKOCTH

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

8. HMccinenoBaHue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJIHOM H

ropsi4eu BOJBI.

9. OmpeneneHre KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOM  IpHU

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 mnoie. Hanpsox€HHocTh anekTpudeckoro mosst. [lpuHumn
CYIEPIO3UIINU NEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS DIEKTPUUECKOTO TOKA.
HNcToyHMKM TOCTOSSHHOrO TOKa. JIeWCTBUSI 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YIEIbHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
JUIs yuacTka uend. [locneaoBaTenbHOE U TapauieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGota u MomHOCTH »3yeKTpuueckoro Toka. 3akoH JDxoyns—Jlenna.
DneKkTpudecKre ey 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[eHICTBUE MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb
MOCTOSSHHOTO  TOKa. MCnonb30BaHHWE AJIEKTPOJBUTATENCd B  TEXHHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

OnbiTel Dapajnes. SBieHUE 3IEKTPOMArHuTHON MHAYKIMU. [IpaBuino Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS AIEKTPUYECKOU DHEPIUMU.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa pojia 3IEKTPUYECKUX 3apsiI0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M AEUCTBHE DIIEKTPOCKOMA.
DIIEKTPOCTATUYECKAs HHIYKIIUS.
3aKOH COXpaHEHUs PIECKTPUUECKUX 3aPSJIOB.
[IpoBOIHUKY U AUPIAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTounnkn NOCTOSSHHOTO TOKA.
JIelCTBHUS JIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIi pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenune 3JIeKTpUYeCcKOro HapsKEHUs BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoericTBrE NOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH PA3JAEICHUS ITOJFOCOB MarHuTa.
17. MoaenupoBaHKe€ MarHUTHBIX I1OJIEW TOCTOSIHHBIX MAarHUTOB.
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18. OnbIT DpcTena.

19. MarHuTHOE MoJje ToKa. DJIEKTPOMArHHUT.

20. JleicTBME MAarHUTHOTI'O MOJISI HA IPOBOJIHUK C TOKOM.

21. DJEKTpOABUTATEND TOCTOSTHHOTO TOKA.

22. UccnenoBanue sSIBICHUS SJIEKTPOMArHUTHOM UHYKIHH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAIlPaBJICHUS] HHIYKIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHMUSI.

25. DIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimel.

1. OmpITl TO HAONIOACHUIO DJEKTpU3allMU TeJl WHIYKUMEeH U 1pu
CONPUKOCHOBEHUH.

2. WccnenoBanue JEWCTBUS DJICKTPUUYECKOTO IIOJS HA MPOBOJHUKH U

TUDJIEKTPUKH.

COopka u npoBepka padbOThI JIIEKTPUIECKOMN 1IETH TOCTOSIHHOTO TOKaA.

N3mepeHue u peryaupoBaHUe CHIIbI TOKA.

N3mepenue u peryaupoBaHUe HAMPSIKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pe3ucTop, OT

CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

7. ONBITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TIPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAJX MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSKEHUW TPU TMOCIEI0BATEIbHOM
COCJMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Jyisi CUJbI TOKAa MNpPHU TMapauieIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11. OnpenieIeHUEe MOIIHOCTUA  3JEKTPUYECKOTrO TOKAa, BBIJACISEMONW Ha
pesucrope.

12. MccnenoBanne 3aBUCUMOCTH CWJIbI TOKa, UIYIIETO YEPE3 JIAMIOYKY, OT
HaINpsHKCHUS HA HEH.

13. Onpenenenne KIIJ[ HarpeBaTesns.

14. UccrienoBanre MarHuTHOTO B3aUMO/JICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. I3ydeHne MaraHuTHOTO OJIsl HIOCTOSIHHBIX MArHUTOB MPU UX O0BbEIMHEHUU
U pa3JIeJICHUH.

16. McciienoBanue AEMCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.

17. ONBITBI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbl  B3aUMOJECHCTBUS
KATYIIKU C TOKOM M MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KaTyIIKE.

18. I3ydeHue AeiCTBUSI MAarHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.

o v oA~ W
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19. KoHcTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenne KIIJl anexkrpoaBUraTeIbHON YCTAaHOBKHU.

21. OOBITBl IO HUCCIEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHOM WHAYKIUU:
VCCIIEIOBAHUE W3MEHEHUW 3HAYCHHUS W HANpPABJICHHUS WHIYKIHMOHHOTO

TOKa.
9 KUIIACC

Pa3nen 8. Mexann4yeckue siBJICHUS.
Mexannueckoe nBWKeHME. MarepruanbHas Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE MPAMOIMHENHOE
nBkenne. HepaBHoMepHoe npsiMosinHeitHOe ABMkeHue. CpeHsis 1 MTHOBEHHAs
CKOPOCTb T€Ja TP HEPABHOMEPHOM JBHKECHUH.
VYckopenue. PaBHOyckopeHHOE mpsiMonmHeHOe nBKeHue. CBOOOIHOE
nageHue. OnbiTel ["anumnes.
PaBHOMepHOE nBMXEHWE MO OKpYKHOCTH. Ilepmonm m dactoTa oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.
[Tepseiit 3akoH HeroroHa. Bropoii 3akon Herorona. Tpernit 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIUU CHUJL.
Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS TTOKOsI, APYTME€ BUJIbI TPEHUS.
Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOHOTO
najgeHus. J[Bmxkenue mianet Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBecue matepuanbHON TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOTO TEJA C 3aKPEIJIEHHON OChIO BpauleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.
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 3eMJIu. [loTeHInabHAs SHEPTHs CKATOM Npy)UHbl. KnHeTnYeckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXAaHWYECKOU
SHEPIuMu.
Hemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO JBM)KEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEI
OTCUETa.

2. CpaBHeHME TyTE€H W TPACKTOPHUM JBUKEHUS OIJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.

3. HM3mepeHne CKOpOCTH U YCKOPEHHUS MTPSAMOJIMHEUHOTO JIBU>KEHUS.

4. HccnepoBanne MpU3HAKOB PABHOYCKOPEHHOTO JIBUXKEHUS.

[IOKYMEHT néﬂnmﬂam@a@m@ﬁéﬂﬁeHHﬂ T€JIa 110 OKPY>KHOCTH.
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6. HaOnroneHne MexaHHMUECKUX SBJICHUM, TPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUH OTHOCUTEIBLHO
KaOuHeTa (HU3HUKY.

7. 3aBUCUMOCTb YCKOPEHHs Tella OT MacChl Tejla U ACHCTBYIOIIEH Ha HEro
CHUJIBL.

8. HaOmronenue paBeHCTBA CUII PU B3aUMOJICHCTBUH TETI.

9. H3MmeHeHue Beca Tesna NpU YCKOPEHHOM JIBUKEHHUH.

10. [lepenaua uMIynbca npyu B3auMOJICHCTBUU TETL.

11. [IpeoOpazoBaHus SHEPTUH NTPU B3AaUMOICHCTBUH TEII.

12. CoxpaHEHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJEHCTBUHU.

13. CoxpaHeHue UMITyJIbca IPHU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabGmroieHre peakTUBHOTO JIBUYKCHHS.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUHU MPU CBOOOHOM MaCHUHU.

16. CoXxpaHEeHHE MEXAaHUYECKON SHEPTUH MIPU JBUKEHUH TEJIA MO/ IEHCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimeol.

1. KoHcTpyupoBaHue TpakTa Hjisi pa3roHa W JajJbHEHUIIEr0o paBHOMEPHOTO
JBIDKCHUS TIapUKA U TEJIEHKKH.

2. OmnpenenieHre CpelHEe CKOPOCTH CKOJBXEHUsI OpycKa WIM JIBHXKCHUS
11apyKa I10 HaKJIOHHOM IUIOCKOCTH.

3. OmnpenesieHHEe YCKOPEHUs Tejla MPU PABHOYCKOPEHHOM JIBJKCHUU 10
HaKJIOHHOM IIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBKEHUU 0€3 HayaJlbHOM CKOPOCTH.

5. IlpoBepka ruUMoOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHUU 0O€3
HAYaJdbHOM CKOPOCTU IyTH OTHOCSTCS KaK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJITUHAKOBEI.

6. MccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenenne kodhPuIeHTa TPEHNUS CKOJIbKCHHUS.

8. OmnpexeneHue KECTKOCTU MPYKUHBI.

9. Ompenenenrie pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHKEHUH TeJIa TI0
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Ompeeniene  pabOTHl  CHJIBI  yIIPYTOCTH TPU  TMOABEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOIBIKHOTO U TTOIBHXKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHUs U BOJIHBI.
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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 BoHBI. (CBolicTBa MeXxaHW4yeckux BoJH. IIpojonbHbie U
nonepeyHble BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ pPacnpoCTpaHEHUSI.
MexaHnuecKre BOJIHBI B TBEPJOM TENE, CEHICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka M BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIbTPa3BYK.

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

HabGmonenne kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmnronenue BBIHYKACHHBIX KOJeOaHUH U pe3oHaHca.
Pacnpoctpanenne mpo0bHBIX U MOMIEPEYHBIX BOJH (Ha MOJICIIH).
HabmtoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAHC.

o v AW

JIaﬂopamopHue paoomoul u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasiTHUKA.
2. OmpezeneHne 4acTOThI U MepUoja KoJeOaHUW MPY>KUHHOTO MAasTHHUKA.
3. HccnenoBanue 3aBUCMMOCTHU TMEpUOJIa KOJICOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JAJUHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH Iepuoia KojieOaHU Mpy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka HE3aBUCHMOCTH IMEpUOJA KOJIEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl rpysa.
6. OmbITBI, JEMOHCTPHUPYIOLIME  3aBUCHUMOCTh IMepuUoja  KOJeOaHMIt
IPYXKUHHOTO MasiTHUKA OT MAacChl rpy3a u )KECTKOCTU MPYKUHBI.
7. U3mepeHne ycKopeHusi CBOOOJHOrO NaJcHHUs.
Paznea 10. DiieKTpoMAarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE  ToJie.  DJIEKTpOMarHuTHele  BoJHbIL.  CBONMCTBa
AJEKTpOMArHuTHeIX BodH. Illkana snekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnekTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOKCTBA
CBETa.
Hemoncmpavuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
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Jlabopamopuwie padbomel u onvimel.
1. M3ydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOHMIIBHOTO

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

pacnpoctpaHeHue cBeta. 3atMenust Connua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH MperaomiieHUs cBeTa. llonHOE BHYTpeHHee
OTpaX€HHE cBeTa. lICronb30BaHUE TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

JInnza. Xop mydeit B muH3e. OnTudeckas cucrema (oTtoarnmnapara, MUKpOCKOIIa
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.

OtpaxeHue cBeTa.

[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.

[Ipunuun aeiictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOMA.

10. Mopmens rinasa.

11. Pa3noxeHue 6e1oro cBera B CHEKTP.

12. [lomyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopusie padbomul u onvimel.

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

W X N Uk WD e

2. M3yuenume xapakTepuUCTUK H300paXEHUS MPEMETA B TUIOCKOM 3epKaJie.

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

4. TlomydeHnue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparomen
JIMH3HI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOTO CBETA B CTIEKTP.

7. OmBITHI TIO BOCTIPUATHIO I[BETA TPEIMETOB MPU MX HAOIIOJEHUU Uepes
I[BETOBBIC (PHIIBTPHI.
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Pa3gen 12. KBaHTOBLIE SIBJICHHUS.

Onwitel Peszepdopna u ruraneraphas mojens aroma. Monens aroma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBanTel. JInHe4aTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO
sapa. HykionHas wmopens aromHoro sapa. Mzortombel.  PaanoakTuBHBIE
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 suaeprun ColiHIa U 3BE3I.

Anepnas sHepreruka. JeWCTBUS pPaAMOAKTUBHBIX HW3IIYYEHUN Ha KUBBIE
OpTraHU3MBI.

Hemoncmpayuu.

1. CHexkTphl U3Ty4YE€HUS U MOTJIOUICHHUS.

2. CrekTpsl pa3JInYHbIX Ta30B.

3. Cnekrtp Boaopoaa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUINX U3ITYYECHHUH.

6. Peructpanus uziydeHusi IpUPOAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HaOnroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HMccnenoBanue TpEKOB: M3MEPEHHE HDHEPIMM YaCTULBI MO TOPMO3HOMY

nytu (mo gororpadusm).

3. M3mepenue paguoakTUBHOTO (hOoHa.

IHoBTOpPHUTEILHO-00001AXO LM MOLYJIB.

[ToBTOpHTENHEHO-0000IAIOMINK MOAYJIb MIPEAHA3HAYEH JJI1 CHCTEMATHU3aLUuU
1 00001IEHUS IPEIMETHOIO COIEPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO
IpU W3YYECHHH BCETO Kypca (PU3UKH, a TaKXKe JIsi MOATOTOBKHM K OCHOBHOMY
rOCYIapCTBEHHOMY 9K3aMEHY MO (U3HUKE JIsi OO0ydJaromIUXCs, BHIOPABIIMX 3TOT
y4eOHBII npeaIMeT.

[Ipyn n3ydyeHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIHHOCTH, HA OCHOBE KOTOPHIX 00€CTIeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3ylbTaToOB  0O0y4deHUs, (QopMupyeTcs
€CTECTBCHHOHAYy4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HMCCIEAOBAHUS
SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHITH (pu3myeckue
SBJICHUS, NPUMEHSS TOJIydYeHHbIE 3HaHMs, pelaTh 3aJadyd, B TOM YHUCIE
KAueCTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMONATBHO JEATEIbHOCTHBIN XapaKTep JAHHOTO pa3ielia peaiu3yercs 3a
C4€T TOTO, 4TO OOYYAIOIINECS BBITIOTHSIOT 33/1aHMsI, B KOTOPBIX UM TIPEIIaracTcs:
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HA OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTh W HAYyYHO OOBICHSTH
dbusnueckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHON KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YyyCIe IS IPOBEPKU TUIIOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HambOOIee BaXXHBIX JOCTHIKEHUUW COBPEMEHHBIX
TE€XHOJIOT'MH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.
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rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 16:18 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METAIIPEAMETHBIX M MPEMETHBIX 00pa30BaTeIbHBIX

pe3yabTaToB.

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

y oOyuaromierocst OyayT cOpMHpPOBaHBI CIEAYIOIIUE JTUYHOCTHBIE PE3YyIbTAaThl B

JacTu:

e 1) MaTpUOTHYECKOr0 BOCIUTAHUS:

e - IIPOSIBJIICHHE MHTEPECA K UCTOPUU 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 BOCIIUTAHUS:

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 PA3BUTUS TEXHOJIOTHM, BaKHEWILIEH COCTaBIISIONIEH
KYJIbTYPBI;

e - pa3BUTHE HAYYHOM JIOOO3HATEIBHOCTH, HMHTEpPECAa K HCCIEI0BATEIbCKON
NEeSITENbHOCTH;

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

e - OCO3HaHHE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWil 0O€30IaCHOTO TOBEACHUS Ha
TpaHCHOpPTE, HA JOPOrax, C DJIEKTPUUECKHUM U TEIJIOBBIM O0OpYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - c(hOpMUPOBAHHOCTH HaBbIKA peIEKCUH, IPU3HAHUE CBOETO MPaBa Ha OIMIHUOKY
Y TaKOTO K€ MpaBa y APYyroro 4eiaoBeKa;

e 6) TPYIOBOIO BOCIIMTAHUA:

e - AKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHUYECKOW U

nokyMeH GO ARBRQMoH AN PEBASHHOCTH, TPEOYIOIIHUX B TOM YUCIE U (PU3NUECKUX 3HAHUN;
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e - MHTEPEC K MPAKTHUYECKOMY M3yUYEHUIO MPOdeCcCuii, CBI3aHHBIX C (DU3UKOM;

e 7)3KO0JOrHYE€CKOro0 BOCIIUTAHUA:

e - OpUEHTAIlMA Ha MpPUMEHEHHE (U3MYECKUX 3HAHUN JUIsl PElIeHUs 3aaad B
00JacTH OKpPY’KaIOIIEeH Cpellbl, TUIAHUPOBAHMUSI TOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCJICICTBUM JIJIs1 OKPY’KAIOILIEN CPEbI;

e - OCO3HAaHME TJIOOAIBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM M IMyTed HX

penieHus;

e 8) aganTanMu K M3MEHSAIOIIUMCS YCJOBHUSM CONMAJIBLHOW M NPHUPOIHON
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 - MOTPEeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HcCIe POPMYIUPOBATH
UJIeH, TIOHATUSA, TUTIOTE3bI O PU3MUECKUX 00OBEKTaX U SABJICHUSX;

e - OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00JacTu
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 - OLEHKA CBOMX JCHUCTBUM C Y4YETOM BIHSHUS HAa OKPYXAIOLIYI Cpeny,
BO3MOXHBIX TJIOOAJIbHBIX MOCTIEACTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHMS PpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromerocs OyayT c(GOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIE T03HABATEIbHBIC YHUBEPCATbHBIC yUCOHbIE IEHCTBUS,
KOMMYHUKATUBHBIE  yHHMBEpCajbHble  y4eOHbIE  JEHCTBUS, PETyJSATUBHBIC
YHHUBEpCaJbHbIE YdeOHbIE ICHCTBUSI.

Ilo3naBaTe/IbHbIE YHHUBEPCAJIbHbIE Yy4eOHbIe 1eiicTBUS

ba3oBble JJjoruueckue AeMcTBUS:
e BBIABIAThP M XapaKTEpHU30BaTh CYIICCTBCHHBbIC IMPU3HAKH OOBEKTOB
(ssBNIEHUI);
e YCTaHABJIMBATH CYIISCTBCHHBIN MPHU3HAK KIaCCH(PUKAIIUN, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,
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e BBISBIISTh 3aKOHOMEPHOCTU U MPOTHUBOPEYUS B pacCCMAaTPUBAaEMbIX (haKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;

e BBIABIATh MPUYUHHO-CJICACTBEHHBIC CBA3U MPU HM3YYCHHH (PU3NYECKUX
SIBJIEHUH U TPOLIECCOB, JIEJATh BEIBOJBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIFOUEHUMN, BBIJABUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bu3MUECKNX BEITNYHNH;

e CaMOCTOSITENIbHO BBIOMPATH CIIOCOO pelieHus yueOHon (hu3nueckoil 3a1auu
(cpaBHeHME HECKOJBKHX BapHaHTOB pelleHusi, BbIOOp Haubosee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOATENLHO BBIJACIICHHBIX KPUTEPUEB).

ba3zoBble uccienoBarebcKue 1eiiCcTBUA !

e HCIIOJb30BATh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA HHCTPYMEHT MTO3HAHMUS;

e TPOBOJUTH MO CAMOCTOSTEIHHO COCTABICHHOMY IIJIaHY OIBIT, HECJIOKHBIN
bu3MYEeCKUl DKCIEPUMEHT, HEOOJbIIOe HCCIIeI0BaHUE (HU3UYECKOTO
SBJICHUS;

e OIICHMBATh Ha TMPUMEHUMOCTh U  JOCTOBEPHOCTh HHGPOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WJIU SKCIIEPUMEHTA;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHHUS], OTIbITA, UCCIICIOBAHMUS;

e TMPOTHO3UPOBATH BO3MOXKHOE JajibHEHIee pa3BuUTUE  (DUINUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e TMPUMEHATH PA3JIUYHBIE METOJbI, HHCTPYMEHTBI U 3aMpPOCHI MPHU MOUCKE U
orOope HMH(pOPMAlMMU WIA JaHHBIX C YY4ETOM MpPEIIOKEHHOU Yy4yeOHOU
dbuznyeckoi 3aaauu;

e AHAJIU3HUPOBATH, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UHGOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CaMOCTOSITEIPHO BHIOWPATh ONTHUMAIBHYIO (QopMy MpeACTaBICHUS
uHDOpMAIIMM W WUTFOCTPUPOBATH peIlacMble 3aJa4d  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi 1 MX KOMOWHAITUSIMH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

e B XOJIe¢ OOCYXIeHHUs y4eOHOrO0 Marepuana, pe3ysbTaToB JIA0OPATOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IAeMON TEMBI U
BBICKAa3bIBaTh WUJIEW, HAIICJICHHbIC HA PEIICHUE 3a/ladyd U MOJJIepKaHue
Onaro)keyIaTeIbHOCTH OOIIEHUS

e COINOCTABJISITh CBOM CYXACHHUS C CYXKICHUSMU JPYIHMX YYaCTHUKOB
Jraora, OOHapy>KMBaTh Pa3jINdMe U CXOJICTBO MO3UITUN;

e BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
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e MMyOJWYHO MPEACTABIATH PE3YyIbTAThHI BBITIOJIHEHHOTO (PU3UYECKOTO OIbITa
(3KcrepuMeHTa, UCCIeA0BaHUs, TPOEKTA);

e TIOHMMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAaHTHOW U WHINBUYaTbHON
paboThI MPU PEIICHUH KOHKPETHON (PU3ndeckoi mpoOIembl;

e TPUHUMATH IEJH COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATH JCUCTBUS
no e€ JOCTIKEHHMIO: pacHpelesaTh PO, 0O0CYXIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

e BBINOJHATH CBOIO YaCTh PabOTHI, JOCTUTAsl KaY€CTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIIPaBJIECHUIO U KOOPAUHUPYS CBOU JCHCTBUS C IPYTUMHU WICHAMU
KOMAaH/Ibl;

e OIICHMBATh KAa4yeCTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(OPMYITMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHUS.

PerynsiTuBHbIC YHHBepcaibHbIe Y4eOHbIe NeliCTBUA

Camoopranuszanus:

e BBIABIATH MPOOJEMBI B )KM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
I petieHust (PU3N4YEeCKUX 3HAHUMI;

e OPHEHTHPOBATHCS B PA3IUYHBIX IOJXO0Jax MPUHATHS  pEUIeHUUN
(MHAMBUAYaTbHOE, NMPUHATHE pEIIEHUS B TpYyIIe, MPUHATHE pPELICHUN
rpynmnom);

e CaAMOCTOSITEJIBHO COCTaBISATh AJITOPUTM pEelIEHUsT PU3NYECKON 3aa4u WU
IJlaHa MCCIIEOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBAaTh NIPeIjaraéMble BApUAHThI PEILICHUN;

e JlenaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PELLICHUE.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBII HHTEJVICKT:

e JIaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluu U Npeaararh IU1aH €€ U3MEHEHMUS;

e OOBSCHATHP TNPUYUHBI JOCTHKEHUS (HEOOCTHIKEHHs) PE3yJbTaTOB
JESTENbHOCTH, JaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

e BHOCHUTHb KOPPEKTHBBI B JEATEIBHOCTHh (B TOM YHMCJIE B XOJ BBINOJIHEHUS
¢u3nyeckoro HCCIEAOBaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHHUBIIMXCS CUTYallUl, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEW;

e OLEHUBATH COOTBETCTBUE PE3YyJIbTATA UEIH U YCIOBHSIM;

e CTaBUTH ce0s HA MECTO JPYTOro 4YeJoBeKa B XOJ€ CIopa WU AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JIPYroro;

e IMpHU3HABaTh CBOE MPABO HAa OMIMOKY MpU peUIeHUH (PU3NYECKUX 3a7a4 WIH
B YTBEPKJAECHUSAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.

HTHPHEFITMETHRLRIT P2V ITILHLTA T[I

N DJ/AVIDTIIDIL Y LOoOJJIDIATD
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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, HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PU3UIECKIX
BEJIMYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHHs BemlecTBa (TBEpPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHsi, PaBHOJCUCTBYIOIIAs
cuna, gedopmanus  (ympyras, — IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbL;

e paznuuath sBIeHUA (AUPPy3Hs, TEIUIOBOE ABMKCHHE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBW)KCHHME, HHEPIHS,
B3aMMOJICHCTBHE TeJl, paBHOBECUE TBEPABIX TEJ C 3aKPEIUVIEHHON OCBIO
BpallleHus, epeaya AaBIeHUs TBEPIABIMU TeIaMU, KUIKOCTSIMH U Ta3aMH,
aTMoc(epHOe J[aBJeHHE, IUIaBaHUE TeJ, MPEBPAICHUS MEXaHWYECKOU
SHEPruM) MO ONHCAHUIO MX XapaKTEPHBIX CBOICTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTJaHHOE (PU3HUECKOE SIBJICHHE;

e pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpY’)KalollleM MHUpe, B TOM 4YHcle (U3UYECKHUE SIBJICHUS B TPUPOJE:
OpUMEpHl JBWKEHHUS C Pa3IUYHBIMU CKOPOCTSMHU B KMBOM U HEXKHUBOU
Opupojie, JAEWCTBUE CUJIbl TPEHHs] B MPUPOJIE W TEXHUKE, BIHSHUE
aTMoc(epHOro JIaBJICHUs Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEeKa, IPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7jauy B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUIA;

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 TPeHHUsI, aBlieHue (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKHUBAIOIIAS
CuJia, MeXaHudeckass paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI,
KOA(G(UIMEHT TMOJE3HOT0 JCUCTBUS MEXaHM3MOB, KHUHETHYECKas U
NOTEHLIMAJIbHASL SHEprusi), NpH ONUCAaHUU TMPABUIBHO TPAKTOBAThH
(bu3MUECKHil CMBICT UCTIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €IUHUIIBI
(Gu3MUeCKNX BEJIUYUH, HAXOJIUTh (POPMYJIbI, CBS3bIBAIOLIME JAaHHYIO
(¢U3NYECKyl0 BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

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),
«30JI0TO€ TPABWJIO» MEXAaHUKH, 3aKOH COXpaHEHHUS MEXaHWYEeCKOU
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SHEPruM, NpU H3TOM 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 [IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE 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
(GopMmynibl, cBs3bIBarOLIMe (PU3MUYECKHUE BEJIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMUMHBI B (OPMYJIbI U IPOBOAUTH Pacy€rbl, HAXOAUThH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a]]a4, OLIEHUBATh PEATTMCTUYHOCTD
MOJIy4eHHON (PU3NUYECKON BETUUUHBI;

e pacmo3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PELIUTh MpPU MOMOULIH
(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 HAOMIOACHUIO (U3MYECKUX SABJICHUM WIHU
(u3HUECKUX CBOMCTB Tell: (POPMYITHPOBATH POBEPSEMBIE TPEANOIOKEHHUS,
coOupaTh YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHMS, 3aMUCHIBATH XO/1
OmbITa U (OPMYITHPOBATH BHIBOIbL;

e BBINOJHATh MPSIMbIE HM3MEPEHUs PACCTOSIHUS, BPEMEHHM, MAaccChl Teda,
o0béMa, CHUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/laHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

e TPOBOAMUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DPU3HUECKON BEIMYUHBI OT
JIPYroi € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTHU ITYTH
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 MPY>KUHBI, BHITAIKMBAIOIICH CHJIBI 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  y4e€OHOrOo HCCIEeIOBaHUS, COOUpAaTh YCTAHOBKY W
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;

e IPOBOAMTH KOCBEHHBIE HU3MEPEHHsS (PU3MUECKUX BEIMYUH (IJIOTHOCTD
BELIECTBA XKUJKOCTU U TBEPJIOTO TEJA, CUJIa TPEHUS CKOJIbKECHHSL, 1aBIICHHUE
BO3/lyXa, BBITAIKUBAIONIAsA CHJIA, JCHUCTBYIOIIAs Ha IOIPYKEHHOE B
KHUJIKOCTh  T€NO, KOA(Q(UIMEHT IMOJIE3HOrOo  JEHUCTBUS  NPOCTHIX
MEXaHU3MOB), CIE€Qys NPEJIOKEHHON WHCTPYKIUHU: IPU BBITOJHEHUU
U3MEpPEHU CcOOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIATH
3HAYECHHUE NCKOMOM BEJINYMHBIL;

e coOdrOAaTh NMpaBUiIa TEXHUKU O€30MACHOCTH IIPU padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

e yKa3blBaTh NPUHILMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOIIHUECs COCYAbl, OapoMmerp,
pblyar, NOJBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTB;

e XapaKTepU30BaTh MPUHIUINBI JEUCTBUS HM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM 4YHUCIE:
NOJLIMITHUKHA, YCTPOMCTBO BOJOMNPOBOJAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HMHPOPMALKIO O  M[pUMEpax)
MPaKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B IIOBCEIHEBHOM
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3[J0POBbS U COOIIOEHUS HOPM
AKOJIOTHYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

e OCYIIECTBIATh OTOOp HMCTOYHUKOB HHGpopmanuu B HTepHere B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEOLIUXCS
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBIThH
HEJIOCTOBEPHOM;

e HCIIOJb30BATh MPHU BBINOJIHEHUU YYE€OHBIX 33JaHUIl HAYYHO-TIOMYJISPHYIO
JaUTEepaTypy GU3MUECKOTO COACPHKAHUS, CIIPAaBOYHBIE MaTepUaibl, PECypChI
cetu VHTepHeT, BianeTb NpUEMAMU  KOHCIIEKTHPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO37aBaThb COOCTBEHHBIE KpaTKHe MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHGpOpMAHK (HU3UIECKOTO COACP)KAHUS, B TOM
quciie MyOInYHO JIeNaTh KPaTKUE COOOIIEHUS O Pe3yIbTaTax MPOEKTOB WIN
y4eOHBIX HMCCIEI0BAaHUM, MPU 3TOM T'PAaMOTHO HCIIOJIb30BATh M3YyUEHHBIH

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 16:18 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




NOHATUHHBIM ammapaT Kypca (QHU3WKH, COMPOBOXIATh BBICTYIICHHUE
MIPE3CHTALNEN;

e TMpPU BBHINOJHEHUU YYEOHBIX MPOECKTOB M HCCIEIOBAHUN paclpeneisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CI€AUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, aJEKBAaTHO OLEHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aUMOJCIHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

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 COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsAll, AIEKTPUUYECKOE MOJIE, TPOBOJIHUKU
U JUDJICKTPUKH, TIOCTOSIHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

e paznuyaTh sIBJIEHUS (TEIJIOBOE paCIIUpPEHHUE U CKaTue, Teruionepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUYMBAaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJIEHCAIIUs, IUIABJICHUE, KpHUCTaUU3alus (OTBEpACBAaHUE), KUIICHUE,
Terionepeaadya (TeTI0NPOBOHOCT, KOHBEKIIHS, W3JIyYEHHUE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIECKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
[0 OINHUCAHUI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTAJIbI B mpupoje, uznydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
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 IMEPEBOJUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

e ONUCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DU3UYECKUE SBICHUS, UCIIOIB3YSI
dusznueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, YJEJIbHAsl TEIJIOEMKOCTh BEIECTBA, YyJAEJIbHAsg TEIUIoTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU
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MAalIVHbI, OTHOCUTEbHAS BIAXXHOCTb BO31yXa, JIEKTPUUECKUM 3apsil, Cuia
TOKa, OJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHHWE IIPOBOJHMKA,
yJIeIbHOE COITPOTUBJIEHHE BELIECTBA, pa00Ta U MOILIHOCTb AJIEKTPUUECKOTO
TOKa), TpU OINHUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUI CMBICI
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUEHUS U €AMHUIIBI (PU3MUECKUX BEIUYMH,
HaXoAUTh (OPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIUYHHY C
JAPYTUMHU BEJIMYMHAMH, CTPOUTHh TIpaUKU HU3YYEHHBIX 3aBUCUMOCTEN
(u3nYeCKUX BEITUYNH;

e XapaKTepu30BaTb CBOMICTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKEHMSI MOJIEKYJSIPHO-KUHETUYECKON TEOPHUU
CTPOEHMsI BEIIECTBA, IMPUHLHUII CYNEPHO3ULIUHN MOJEeH (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 OOBICHATH (PU3MUECKHE MPOILIECChl U CBOWCTBA TEJ, 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 pewmarb pacyE€THBIE 3adauu B 2-3 JIEUCTBUS, MCIOJIB3YyS 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 €€ peuieHusl, NPOBOAUTH PACUETHl U CPABHUBATH
MOJIYYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMUYHUHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaTb NPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpPU HTOMOLIU
(U3NYECKUX METOJIOB, HCIIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBLACIATH
IIPOBEPSAEMOE  INPEIIIOJNIOKEHUE, OLIEHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEJEHNUS UCCIIENOBAHUSA, JENIATh BEIBOBI,

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 IpPU H3IYYEHUH OT I[BETAa M3JIyYArOMIed (TOrIoIaroei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHMsI BOJABI OT TEMIIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJCHUCTBUE
JJEKTPUYECKUX  3apsJlOB, B3aMMOJCHUCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHuTOB, JEHUCTBUSA
MAarHuTHOI'O TOJII HAa NHPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBAa 3JEKTPOJBUIATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
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poBepsieMble MPEANOIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py10BaHMs, OMUCKIBATH X0/ OIBITA U (POPMYJINPOBATH BHIBObI;

e  BBINIOJIHATH NIPSMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAKHOCTH
BO31yXa, CWJIbl TOKA, HANpPSIKEHHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npubOpOB M JATYMKOB (PU3MYECKUX BEJIUYHMH, CPAaBHUBATh PE3YJIbTaThl
U3MEPEHUH ¢ yUETOM 3aJaHHOW aOCOIOTHON MOTPEIIHOCTH;

e IIPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BEIUYMHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX  M3MEPEHHM  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLWAAW MOMNEPEeYHOIo
CEYEHHUs U YAEIBbHOIO CONPOTUBIIEHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO 4epe3 MPOBOJHUK, OT HANpSHKEHUS Ha IPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJHUKOB): TUIAHUPOBATH UCCJENIOBaHHE, COOMpATh YCTAaHOBKY U
BBIIOJIHATh WU3MEPEHUs, Clenysl MPEeNIoKEHHOMY IUIaHy, (UKCUPOBAThH
PE3yNbTaThl NOJYYEHHOM 3aBUCUMOCTHU B BHJI€ TAOJIUIL U rpadUKOB, I€TIaTh
BBIBOJIBI IO pe3yJbTaTaM HCCIIEIOBAHNUS;

e TMPOBOJUTH KOCBEHHbIE H3MEPEHHS (U3MUECKUX BeIWYUH (yIelbHas
TEIJIOEMKOCTh  BEILIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa W
MOILHOCTh 3JIEKTPUYECKOTO TOKAa): TUIAHMPOBATh H3MEPEHUs, COOMpAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, ClIeysl MPEII0KEeHHOM MHCTPYKLUUU, U
BBIYKCIIATH 3HAUEHHUE BEJIMUUHBI;

e COOJIIOATH MpaBUJIa TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ Ja00paTOPHBIM
000py10BaHUEM;

e XapakTEepU30BaTh MPUHUUIBI JEWCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOI HA MX OMMCAHUs (B TOM YHUCJIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEPMETP, BOIBTMETP,
CUETUMK DJIEKTPUUYECKOW OSHEPruu, OHIIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MIPEAOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENIb IOCTOSTHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (DM3UYECKUX SIBICHUM M HEOOXOIMMBIE
(pu3nyeckue 3aKOHOMEPHOCTH;

e pacIO3HaBaTh IMPOCTbIE TEXHHUYECKHE YCTPOMCTBA M HW3MEPHUTEIbHbBIE
IIPUOOPBI IO CXEMAaM M CXEMATHYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, THIPOMETP, ABUIATENb BHYTPEHHETO CrOpAHMS,
ANIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUYECKHX LENel ¢
[IOCJIEIOBATENIBHBIM M NAPAJIJIEbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e TMPHUBOAUTH MNpUMEpPbl  (HAXOOUTh  HUHGOPMALMIO O  IMpPUMEpax)
IPaKTUYECKOTO HCMOJIb30BaHUS (PM3NYECKUX 3HAHUN B IOBCEIHEBHOM
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KU3HU JUJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHuH ¢ MpudopaMu H
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOLLEH Cpe/ie;

e OCYIIECTBIATh TOUCK HHPOpMAIMU (PUBMUECKOTO COJEpPKaHUS 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 3aJaHUI HAYYHO-TIOMYJSPHYIO
TUTEPATYPY HU3UUECKOTO COJEPIKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh MNpUEMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi HHYOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIE MHUCHMEHHBIC M KPATKHE YCTHBIE COOOIICHHS,
0000mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (HU3NUYECKOTO
coJiep>KaHusl, B TOM YUCJIe yOIMYHO MPEACTABISTh PE3yIbTaThl IPOSKTHOU
WJIH MCCIIEZI0BATEIHCKON ACSITETbHOCTH, IPH STOM I'PAMOTHO HUCIIOJIB30BaTh
U3YYCHHBIA TIOHATHIHBIA anmapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIIJICHUE IIPE3CHTALUEN;

e TIpH BBIMIOJIHEHWH YYEOHBIX MPOEKTOB W HCCIECIOBAaHUN (PUINIECKIX
IPOIIECCOB PACTIPEACATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]a4aMU, CJICTUTH 3a BBHINOJIHCHUEM IUJIaHA JEHCTBHUHA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILIGHWBAaTh COOCTBEHHBIM BKIAI B
JESITENFHOCTD TPYIIIBI, BEICTPANBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

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

JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y O0YUYAIONIUXCS YMEHHIHA:

e HCIONB30BAaTh TMOHATHUA: CHCTEMa OTCuéTa, MaTepHalbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHHYECKOTO ABIKEHHUA, NedopmMarus
(ynpyrasi, mnjacThyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TENO,
LEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKHE KojeOaHus u
BOJTHBI, 3BYK, HHOPA3BYK U yIbTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IITKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JIadbHO30PKOCTb,
CHEKTPHI UCITYCKAHUS W TOTJIONICHUS, anbda, OeTa- U raMMa-u3JIydeHHs,
M30TOIIbI, /ICpHAst SHEPTeTHKA;

e pasnuyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEHWHOE
JBI)KEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUXKEHHE, CBOOOIHOE
najJicHue TeJ, paBHOMEPHOE IBMKEHHE 10 OKPY)KHOCTH, B3aUMOJIEHCTBUE
TEJl, PEaKTUBHOE JBWXKEHHUE, KoyieOaTelbHOE ABIKEHHE (3aTyXarolue u
BBIHYK/ICHHBIE KOJI€OaHUs1), pe30HAHC, BOJHOBOE ABM)KCHHE, OTpaKeHUE
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3ByKa, MPSIMOJIMHEWHOE pacCIpoCTpaHEHUE, OTPAKEHHUE W TPEIIOMIICHHUE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHUe OeIoro cBeTa B
CHEKTp M CJIOXKEHHE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHUs] CBETa,
€CTECTBEHHAsl PaJMOAKTHBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITyYEHHs) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3HYECKOe SBICHHCE,

e pacmo3HaBaTh TPOSBICHHE W3YyYEHHBIX (U3WUECKUX SBICHUN B
OKpyXarIeM Mupe (B TOM dHcIe (PU3NYCCKUE SIBICHHUS B TMPHUPOJC:
NPUWIKBBI U OTJIUBBI, ABMKEHUE T1aHeT COTHEYHOU CUCTEMbI, pEaKTUBHOE
JBIDKCHHUE JKUBBIX OPTaHW3MOB, BOCIPHSITHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICEHNE, CEMCMHUYECKHWE BOJHBI, I[yHAMH, 9XO, I[BETa Te,
ONTHYECKHE SIBJICHUS B TPHPOJAE, OMOJIOTHYECKOE JIEHCTBHE BHJIUMOTO,
yIbTPauOIETOBOIO W PEHTICHOBCKOTO M3JyYEHUW, CECTCCTBCHHBIM
paZvOaKTUBHBIA (POH, KOCMHUYECKHE Iy4H, PAAMOAKTUBHOE H3ITYYCHHE
NPUPOAHBIX MHHEPAJIOB, JCHCTBHE paTUOAKTUBHBIX W3JIYUCHUH Ha
OpraHU3M 4YeJIOBEKa), MPHU ITOM IEPEBOJUTH IMPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIJICNISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

e OIMCHIBATh U3YYCHHBIC CBOMCTBA Tel M (DM3UYECCKUE SBJICHUS, UCIIOJIB3YSI
¢usnueckre BETWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEePEeMEIICHUEe, MyTh, YIIOoBas
CKOPOCTh, CHWJIa TPEHUWS, CHJIa YOPYTOCTH, CHJIA TSHKECTH, YCKOPCHHE
CBOOOTHOTO TAJEHUSA, BEC TeJa, HMIYJIbC Tela, WMITYIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIBbHAS DHEPrHs TeJa,
MOJTHSTOTO HAJl TMMOBEPXHOCTHIO 3€MJIM, TOTCHITHANIBHAS DSHEPTUs CKATON
MIPY>KUHBI, KHHETUYECKAs SHEPTHUS, TIOJTHAS MEXaHUIECKask SHEPT U, IEPHO,T
M YacToTa KoyjeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TMOKa3aTeldb MPEIOMJICHUS CpEeIbl), MPU OMHCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKHH CMBICT WCTOIb3YEMbIX BEIUYHH,
0003HaueHUS W EIUHMIBI (U3UYECKUX BEIWYWH, HAXOAHWTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (DHU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TpahrKK U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3Ysl 3aKOH COXPAHEHHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHUS,
MPUHITUI  CYMEPIIO3UIIMA CHJI, MPUHIUI OTHOCUTEIHHOCTH [ amumies,
3ak0oHbl HbIOTOHA, 3aKOH COXpaHEHUsS HMMITYJbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YUCEIN
MpU SACPHBIX PEaKIUsIX, MPU TOM JIaBaTh CIOBECHYIO (DOpPMYyIHUPOBKY
3aKOHA M 3aITUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKCHUE;
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e OOBACHATH (PU3MUECKHE MPOLIECChl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Omopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHI,
(PU3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THBIE 3a/1a4U (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YsI 3aKOHBI ¥ POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUSA 3aJ]a4M 3alHUChIBATh KPATKOE yCIOBUE, BHISBISATH
HEJO0CTAIOIINE WM M30BITOYHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOIMMBbIE JUISl pEUICHUsl, MPOBOAUTH pacy€Tbl M  OILEHUBATH
PEATUCTUYHOCTh MOJIYYEHHOT'O 3HAaUeHHS (PU3HUECKON BEJIMYUHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TPU OMOIIH
(U3NYECKUX METOJIOB, HCIIONB3Yys OMHCAHHME HWCCIEIOBAHMS, BBIACIATH
IpoBEpsEMOE TMPEANOJNIOKEHNE, OLIEHUBAaTh MPABHIBHOCTh MOpSIKa
NPOBEACHUS  WCCIEIOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUI U OTIBITOB,;

e TMPOBOAWTH OMBITHI TO HAOTIOACHUIO (QU3NYECKUX SBICHUN WM
(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, MPSIMOJIUHEIHOE PaclpOCTPaHEHUE 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):
CaMOCTOAATEILHO ~ COOMpaTh YCTAHOBKY M3 H30BITOYHOTrO Habopa
000pyI0OBaHMS, OMUCKHIBATH X0/ OIBITA U €r0 PEe3yIbTaThl, POPMYITUPOBATH
BEBIBOJIBL;

e TMPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUHN, OMPEaeIIss
CpenHee 3HAYCHHE M3MEpAeMON BeIMYMHBI (POKYCHOE paccTOsSHUE
coOuparomeid JTUH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MEpEHUs
(M3MepUTeNbHOrO Mpuodopa);

e TMPOBOAWUTH HCCJIENAOBAHUE 3aBHUCHUMOCTEH (IM3MUYECKUX BEIMYHUH 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)X€HUs CBETa OT yIJia MaJeHUs U yria MpeJoMJICHUs OT yria
NajeHus): IUIAHUPOBAaTh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHUMOCTHU
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¢uznuecknx BEIWMYMH B BUAE TAOMWIl M TpaUKOB, JIelaTh BBIBOJBI IO
pe3yJbTaTaM HCCe0BaHus;

e IIPOBOAWUTH KOCBEHHBIE H3MEpPEHUS (UINYECKUX BEIUUYMH (CpeaHsis
CKOPOCTb U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JBHKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHUS, MEXaHuueckass paboTa M MOIIHOCTb, YaCTOTa M TEPUOT
KoJie0aHU MaTeMaTUYeCKOro W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas
cuia coOWparolie JUH3bI, pPaJUOAKTUBHBIN (OH): TIUIAHUPOBATH
U3MEpEeHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH
U3MEpEeHUs, CIeAys MNPEeUIOKEHHON HHCTPYKIIMM, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOIYYSHHBIE PE3yIbTaThl C YUYETOM 3aJaHHOU
MOTPEITHOCTH U3MEPECHHUI;

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

e pa3nuuaTh OCHOBHBIC TIPHU3HAKK W3YYCHHBIX (PU3MUECKHX MOJCIICH:
MaTepHualibHasi TOYKa, a0COJIOTHO TBEPAOE TEI0, TOYEUYHBIM HMCTOUYHUK
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, NATUYMKH TIOJOXKEHUS, PACCTOSHUA 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 CXEMAaTHYHbIE 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 TPUBOAUTH NpHUMEPHl  (HAXOAUTH HWHPOPMALMIO O  TpUMEpax)
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 WHPOpMANUA (PU3MUECKOTO COJEpPKaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHUPYS MOUCKOBBIN 3a1poc, HAXOAUTh
MyTU ONpeesieHus] JOCTOBEPHOCTH MOJYUYeHHON MH(OpMaLMU HA OCHOBE
MMEIOUINXCS 3HAHUN U IONIOJTHUTENbHBIX HCTOYHUKOB,;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 16:18 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
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KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




e HCIOJb30BaTh MPU BBHIMOJHEHUU YUYEOHBIX 3aJaHUI 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 COOOIICHHUS Ha OCHOBE
MHPOpPMAITMM U3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEPIKAHUSA,
MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThI MPOSKTHOW HMITU HUCCIIEIOBATEILCKON
JCSITENFHOCTH, TIPU  OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3YYCHHBIN
NOHATUWHBIA ammapaTr HW3y4aeMmoro paszena (U3WKH M CONPOBOXKIATH
BBICTYIUICHUE TIpe3eHTalMeld ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHHUKOB.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 16:18 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonunyectBo yacos DJIEeKTPOHHbIE
Ne (uudgposrie)
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbl Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl

Pasnes 1. ®usuka u e€ posib B NO3HAHUHM OKPYKAIOIIEro MUpPa

1.1 dusmka - HAyKa O IIPUPOJIE 2 bub6mmorexa [IOK
' K pHpor https://m.edso0.ru/7f416194
bu6mmoreka [JOK
e R 2 ! https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1. E 7 2 1
3 CTeCTBeHHOHaquI)II/I MCETO/A ITO3HAHUA httpS//medsooru/7f416194
Hroro mo pazneny 6

Paznen 2. [lepBoHauyanbHble CBeleHHS O CTPOEHUH BelllecTBa

2.1 CTpoeHHe BelecTBa 1 bub6nnorexa I[JOK
' P B https://m.edso0.ru/7f416194
bubnuorexa [IOK
2.2 i 2 1
JIBM>KEHHE 1 B3aMMOICHCTBUE YACTHII BEIICCTBA o oo ru/7H416194
bubnuorexa [IOK
- ATPETATIIE CocTOI BemecTRa ? https://m.edso00.ru/7f416194
HWroro mo pasaeny 5

Paznen 3. /IBu:keHHe U B3auMOo/ieiicTBHE TeJl

bubmuoreka [JOK

A M
3 CXAMIHECKOC JABIIKCHHE 3 https://m.edsoo.ru/7f416194

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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bub6munoreka [JOK
3.2 Mrepus, Macca, mI0THOCTE 4 1 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bt cun 14 ! 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUJAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBnenus TBEPALIMU 3 bubmmoreka [JOK
' TeJIaMH, KUIKOCTSIMH 1 Ta3aMHU https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 5
Hlaiettie xHKoCTH https://m.eds00.ru/7f416194
bubmmoreka [JOK
4.3 Avocheproe nasenne 6 https://m.edso0.ru/7f416194
JlelicTBHE )KUIKOCTHU U T'a3a HA MOTPYXKEHHOE B bubnuoreka [IOK
4.4 7 2 3
HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaGoTa 1 MOIIHOCTB. DHeprus
bu6mmoreka [JOK
| P 1
> 860Ta i MOLIHOCTS 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
52 Hpocrre MeXaHH3MEI > 1 https://m.eds00.ru/7f416194
bu6moreka [JOK
5.3 M 4 1 1
CXAHHHeCkad SHeprid https://m.eds00.ru/7f416194
Hroro no pazneny 12
Pa3nen 6. [IpakTtukym no gpusuke
6.1 ®duszuka u MUp, B KOTOPOM MBI XKUBEM 6 6
AOKYMEHT FOARMEAH-SAEKTPOHHOV-ROARNCLIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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6.2 CrtpoeHue BeniecTna 2 2
6.3 JIBmxeHue, B3anMOJICHiCTBHE, Macca 5 5
6.4 Cunbl BOKpYT Hac 4 4
6.5 JlaBiieHue TBEPIIBIX TEI, )KUIKOCTEH U ra3oB 3 3
6.6 AtMmocdepa u atmochepHoe 1aBiIeHue 2 2
6.7 3akoH AprnxumMena, IaBaHue Te 4 4
6.8 Pabora, MOIITHOCTE, SHEPTHS 2 2
6.9 [TpocThie MEXaHU3MBI, «30JI0TOE TIPABUIIO» 5 5
MEXaHUKU

Hroro no pazneny 34

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 46

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

01.09.25 16:18 (MSK)
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jesioB U TeM undposbie
Ne ni/m P Kourpoabnbie | IIpakTnyeckue (mupp )
NMPoOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. TenyioBbIe AiBJICHUA
. bubmuoreka [JOK
1.1 Crtpoenue 1 CBOMCTBA BEUIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Terosbie pouecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. JjiekTpryecKre U MArHUTHbIE SIBJICHUS
21 DIIeKTpUYECKUE 3apsIbl. 3apsKEHHBIE Tela 7 1 bubnuoreka [IOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmmoreka [JOK
2.2 ITocTOSIHHBIN JEKTPUISCKUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTICHILT https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
MEKTPOMATHHTHA HH KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pazgen 3. IIpakTukyMm no ¢pusuke
3.1 BuytpeHnnss sneprus 4 4

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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3.2 V3MeHeHMe arperaTHOro COCTOSIHUS 4 4
BEIIIECTBA

3.3 TennoBble ABUraTENU 2 2
3.4 DIEKTPUYECKUN 3apsi]l, JIEKTPUUECKOE TOJIe 1 1
3.5 DNEKTpUUECKUI TOK 6 6
3.6 Pacuer anekTpuueckux mermei 7 7
3.7 MaruuTtHoe nosne ) 5
3.8 DNEKTPOMarHUTHBIE SABJICHUS 5 5
Wroro no pazneny 34

PezepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 48.5

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Pazpen 1. Mexannueckue siBJCHUA
11 MexaHU4YeCKOe IBMYKCHHUE B CITOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
1.2 B 7 20 1 3
SAIMOSIEHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6imoreka [JOK
1.3 3 10 3
AKOHBI COXpAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 40
Paznen 2. MexaHu4veckue KoJed0aHusi M BOJHbBI
bub6mmoreka [JOK
2.1 M o 7 3
CXAHITICCINE RONCOArHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHUYEeCKHE BO. .3 8 1 3
XAHITICCKHE BOMHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
DIIeKTPOMArHUTHOE TIOJIE U bubnuorexa [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Paznen 4. CBeToBbBIE ABJIEHUS

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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41 3aKOHBI pacIPOCTPaHEHUs CBETa 6 2 Pubmsorera [{OK
: pacipocTp 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 OENIoro CBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznena 5. KpanroBble ABJIeHUA

51 Hcnyckanue U MOriomeHue CBeETa aTOMOM 4 1 bubmorexa LHOK
' y B https://m.edsoo.ru/7f41a4a6
bu6munoreka [JOK
5.2 CTpocHHe aTOMHOTO 57pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 Fnepubie peaxiun ! 1 1 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 ¢pusnku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne

/o

KoaudecTBo yacoB

Jlara
Tema ypoka KonTtposasbubie | IlpakTHueckue

padoThI padoTbI

Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE

DJIEKTPOHHbIE
uudposbIe

pecypchl

®dusuka — HayKa O IPUPOJE.
SBnenus npupoabl. Pusnyeckne 1
SIBJICHUS

Mexann4deckue, TCILUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BEIMUUHBI U UX
U3MEpEeHHE

VYpok-uccrnenoBanue "M3mepenne
TEMIIEpATYpPEL IIPHA IIOMOLIH
KUJKOCTHOTO TEPMOMETpaA U
JlaTYuKa TeMIIepaTypsl"

Kak ¢du3uka u Apyrue ecTeCTBEHHBIC
HAayKH U3Yy4aroT NPUPOJY.
EcrecTtBeHHOHAayUYHBIN METO 1
no3Hanus. Onucanue GU3HIeCKuX
SIBIICHHUI C TIOMOIIBIO MOJICIICH

bu6numoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccrnenoBanue "TIpoBepka
TUNIOTE3HL: JaIbHOCTh MOJIETa 1 1

rapuka, IynmeHHOr o

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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https://m.edsoo.ru/ff09f72a

TOPU30HTAJILHO, TEM OOJIBIIIE, YeM
OoJbIIe BRICOTA TTyCcKa"

Ctpoenue BeniectBa. OMbITHI,

7 OKa3EIBAIOIINE JUCKPETHOE 1 buGnuorexa LIOK
a HHe JCKp https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlIeCTBA
8 JIBMKeHHEe 4acTHII BEIIeCTBa 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanue «OMbITHI O
9 HaOIIOAECHUIO TEILIIOBOTO 1 1
pacIIMpPEHHUS Ta30BY
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
B3anmMocBsi3bp Mex 1y CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX M UX 1 bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOoCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHnueckoe IBUKEHUE.
12 PaBHOMEpPHOE 1 HEPABHOMEPHOE 1 bubmuorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
Bubnunorexa [JOK
13 Ckopoctb. EqrHAIEI CKOPOCTH 1
P FHTHIL p https://m.edsoo.ru/ff0a079c
14 Pacyer myru 1 BpeMeHU OBUKEHUS 1 Bu6morexa TOK
T P https://m.edsoo.ru/ff0a0ae4
Hueprust. 3aKk0oH MHEPIIUH.
P N P bu6numoreka [JOK
15 B3anmopeiicTBue Ten Kak npuynHa 1

N3MCHCHUSA CKOPOCTH ABUIKCHHS TCII

https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

ILnotHoCTh BemiecTBa. PacueT macchbl bubmuoreka [JOK
16 1
1 00beMa TeJjia Mo ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas pabora
17 «OmnpeneneHne IIOTHOCTH TBEPIOTO 1 1
TEIa»
Pemenue 3agad mo treme "[lnoTHOCTH bubmuoreka IJOK
18 1
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3anMozercTeus teir. Cuiia 1
ynpyroctu. 3akoH ['yka
JlabopaTtopnas pabora «3yueHue
3aBUCHUMOCTH PACTSHKCHUS
20 1 1
(medopmariun) Npy>KUHBI OT
IIPUIIOKEHHOU CHIIBI»
21 SIBnenue tarorenus. Cuia TKECTH 1
CB43b MEXKY CUJION TSKECTH U
22 Maccoii tena. Bec tena. Pemenne 1 bubmiorexa HOK
e ' } https://m.edsoo.ru/ff0al778
3a1a4 1mo Teme "Cuia TKecTH
Cuna TsDKeCTH Ha JPYTHX TUTaHeTax.
23 dusnueckue XxapakKTEPUCTUKHA 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a1502
IUIAHET
bu6mmoreka [JOK
24 Hsmepenune cui. JIluHaMOMET 1
p A p https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK
25 Bec tenma. HeBecomocTs 1
https://m.edsoo.ru/ff0al778
CrnoxxeHre OBYX CHII, HaIIPaBIICHHBIX
26 10 OJHOM Hﬂﬁ?\;};ﬁ ’ 1 bubmmorexa LIOK
A N p ’ https://m.edsoo.ru/ff0ala70
PaBHOzelicTBYIOIAS CHIT
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pewenune 3agau no reme
"PaBHozgelcTBYOIIasA CHIT"

28

TpeHune CKOMbXEHUS U TPEHUE
nokosi. TpeHue B mpupojie ¥ TEXHUKE

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

29

JlaGopaTtopHas pabora «3ydenue
3aBUCUMOCTH CUJIbI TPEHHUS
CKOJIL)KEHUS OT CUJIBI IaBJICHUS U 1 1
XapakTepa COMpPHUKACAIOIINXCS
IIOBEPXHOCTEN»

bu6numoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha onpeneneHue
PaBHOAEUCTBYIOIIEH CUIIBI

31

Pemenue 3amau mo remam: «Bec
tenay, «I'paduueckoe n300pakeHNE
cuiy, «Cuibly, «PaBHOACHCTBYIOMIAS
CHII»

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

32

KontpomnbHas padora no remMam:
«MexaHN4ecKoe JBIKEHUEY,
«Macca, III0THOCTEY, «Bec Temay, 1 1
«['paduueckoe nzodpakeHHE CHID»,
«Cump»

33

Hasnenne. CriocoObl yMEHBIICHUS U
YBEIIMUEHUS JaBJICHUS

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

34

JlaBneHnue raza. 3aBUCUMOCTh
JIaBJICHHMS Ta3a oT 00bEMa, 1
TEeMIEPaTyphl

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

35

IIepenaya naBiieHUst TBEPABIMU
TeJIaMU, JKUIKOCTSIMH U Ta3aMHU. 1
3axon [lackans

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBlieHHE B )KUIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHUJIBI 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3agau no teme «JlaBneHue 1 bubmmoreka [JOK
B )KMIKOCTH U rase. 3axkon Ilackams https://m.edsoo.ru/ff0a2826
Bubnunorexa [JOK
38 Coo0 1
OODIIATOIHMECA COCY BT https://m.edsoo.ru/ff0a2970
bu6nuoreka [JOK
39 r 7 1
FAIPABIIIICCKMH TIpect https://m.edso0.ru/ff0a3136
40 Manomerpsl. [TopmineBoi 1
JKHUAKOCTHBIM Hacoc
Atmocdepa 3emnu. [Ipuunne
CYIIECTBOBAHHUS BO3 HOMU
41 Ogl(l)lHOqKI/I 3emin 3;};/IH:HMOCTI) 1 bubmorera [OK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBJICHUS OT BBICOTHI
HaJl YyDOBHEM MOPS
42 Bec Bo3nyxa. AtmochepHoe 1 bub6nuoreka [IOK
JaBIICHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMmochepHOro 1 bubnnoreka LHOK
nasnenus. OneitT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM 1 bubmorera [OK
Al AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. Atmocdeproe 1 bubnnoreka [HOK
JTABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemmenue 3agad mo reMe
46 " n 1
ATmocdepHoe naBieHue
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https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JleicTBUE )KUAKOCTH U Ta3a Ha BuGmorexa LIOK
47 HOTPYAEHHOS B HHUX TEIO. L https://m.edsoo.ru/ff0a3276
ApxumezoBa cuia
JlabopaTtopHas pabora
48 «OmnpeneneHue BhITAIKUBAIOIIEH 1 1 Bubnunorexa [JOK
CUJIBL, JCHCTBYIOIIEH Ha TeJlO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUIKOCTH
JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Teja B BOJIE OT 00bEMa 1 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B KHUJKOCTh YaCTH
TeIa
bubnuoreka IJOK
50 Hnapare Ten 1 https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabora
51 "KoHcTpynpoBaHue apeoMeTpa Uiu 1 1
KOHCTPYHUPOBAHUE JIOJIKH U
ornpeaeneHue e€ rpy30noabEMHOCTH"
Pemenue 3a1ay mo remam:
59 «IInaBanue cymos. 1 bubnnoreka LHOK
BosnyxornaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEP/BIX TEJ, KUJIKOCTEH 1 Ta30B»
bubnuoreka [JOK
>3 Mexanieckas padora 1 https://m.edsoo.ru/ff0a3f82
54 MormHocTh. EAMHUITEI MOIITHOCTH 1 EtT;H;;T:;(;IOlﬁ/I; 023782
VYpok-uccnenoBanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMON ITPH 1 1
MOIbEME 110 JIeCTHHIIE" JOKYMEHTINOANUCAH SNEKTPOHHOA NOANUCHIO
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocTeie MexaHnu3Mbl. Peryar.
PaBHOBecue cui Ha pblyare

57

KonTponbsHas pabora 1o teme
«/laBneHue TBEpAbIX TEN, )KUAKOCTEN
u ra3oBy» / Beepoccuiickas
MpoBepoYHas paboTa

58

PesepBHrlit ypok. Pabora ¢ Tekcramu
1o teme «/laBneHne TBEPABIX Tell,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepouHast pabota

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Prruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccnenoBanue ycioBHil
paBHOBECHSI phIYara»

bu6numoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay no teMe «Y CI0BUS
paBHOBECHSI pblyara

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

61

Koadduiment nonesHoro aeicTpus
Mexanu3ma. Jlaboparopnas pabora
«M3mepenne K11/ HaknoHHON
TTOCKOCTH

62

Pemenue 3amau mo teme "Pabora,
MoIntHocTh, KIT/["

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

63

MexaHnueckasi SHeprusi.
Kunernueckas u noreHuuagIbHas 1
SHEprus

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

64

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTHH

Bubnuorexa [JOK
https://m.edsoo.ru/ff0a4360
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https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a4252
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65

YPpOK-3KCIIEPUMEHT 1O TEME
"DKCIepUMEHTAIILHOE ONPEIEICHUE
N3MEHEHUS KHUHETHYECKOU U
MOTEHIIMAIbHOW SHEPTUU IPU
CKaThIBAaHMHM TeJa MO0 HAKIOHHOU
mI0cKocTh"

66

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPTH»

67

[IpakTuyeckas padora
«OnpeneneHue LEeHbl AeJIeHUs
HU3MEPUTETBHBIX TPUOOPOB, 1 1
IpagyHpOBKa U3MEPHUTEIHHOT O
npudopay

68

[IpakTuueckas pabota
«Omnpenenenue o6beMa TBEpIOTO 1 1
TEa

69

[IpakTuueckas pabora «Pabora co
LITAaHT€HLIIUPKYJIEM, MUKPOMETPOM

70

[MpakTuueckas pabora «CpaBHEHUE
TOYHOCTH U3MEPEHHUS Pa3InYHBIMHU
BUAaMU JMHeeK. OnpeaeneHue
MOTPEIIHOCTU U3MEPECHUS

71

[IpakTuyeckas padora
«OmnpeneneHne pa3MepoB MaIIbIX TEIl 1 1
Pa3IHMYHBIME METOJAMID»

72

[TpakTuueckas pabota
«OrnpeseneHue TMHEHHBIX pa3MEpPOB 1 1

PA3JIMIHBIX TCID»
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73

[IpakTuyeckas padora
«Omnpenenenne pa3MepoB aToMa o 1 1
¢doTorpaduu, MOIEKYIBI MacIa

74

[IpakTuueckas pabora «3ydyenue
IpoLecca UCIIapeHUsl pa3Iu4HbIX 1 1
JKAOKOCTEN

75

[IpakTuyeckas padora «M3yuenue
(bU3UYECKUX BEIMYUH,
XapaKTEPU3YIOLIUX MEXaHUYECKOE
JBUYKEHUE»

76

[Ipakrtuyeckas padora «M3mepenune
MacChl TeJIa Ha PhIYaXKHBIX BECAX)»

77

[TpakTuueckas pabota «M3mepenue
MaJIbIX TE€JI METOJIOM B3BEIIMBAHUS

78

[IpakTuueckas pabora «M3mepenue
IIJIOTHOCTH XUAKOCTH C IIOMOIIBIO 1 1
apeoMeTpar»

79

[IpakTuyeckas padora
«OnpeneneHue MIOTHOCTH TeIl B
Pa3IMYHbIX arperaTHbIX
COCTOSTHUSIX»

80

[Ipaktuyeckas pabora «CroxeHue
CHJI, HAaIIPABJICHHBIX BJOJIb OJTHON
IPSAMO»

81

[IpakTnueckas padora
«I"panynpoBka 1uHaMoMeTpa.
Onpenenenue kodpdurnenta

YOPYTOCTH NPYKHUHBI.
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[TocnenoBarensHOE U MapaieIbHOE
COEIMHEHUE MPYKUH»

82

[TpakTuueckas pabota

«HMccnenoBanue 3aBUCUMOCTH CHITBI
TPEHUSI CKOJIBKEHUS U CHIIBI TPEHUS
MOKOS OT yIila HAKJIOHA TTOCKOCTH

83

[IpakTuyeckas padora «M3yueHue
cun ynpyroctu. Haxoxaenue
PaBHOJECHUCTBYIOIIEH HECKOJIBKUX
CHJI, HAIIPABJIEHHBIX BJOJIb OJHON
MPSAMON»

84

[IpakTrueckas padora
«OnpeneneHune JaBIeHUs dTAIOHA
KHAJIOTpaMMa

85

[IpakTuyeckas padora
«OrnpeneneHue 3aBUCUMOCTU MEXKY
[IIYOUHOM MOTrpYKEHUS TAKEIbIX
TBEPABIX TEJ B IIECOK U 1aBICHUEM»

86

[IpakTuyeckas padora
«HccnenoBanue mporecca
BBITCKaHUS BOAbBI U3 OTBEPCTUA B
cocyne»

87

[IpakTuyeckas padora
«M3roroBieHmne «0aHOYHOTO
OGapomeTpay

88

[TpakTuueckas pabota
«DKCIIEPUMEHTHI, I0KA3bIBAIOIINE
CY’)XECTBOBaHHE aTMOC(EpHOT0o

JaBJICHU

[OKYMEHT

MNOAMNUCAH 31

EKTPOHHOW NOAMNMUCHIO
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89

[IpakTuyeckas padora «M3mepenue
BBITAIKHUBAIOIIEH CHIIBI,
JICWCTBYIOLIEH HA TEJIO,
HaxoJs1Ieecsl Ha TpPaHulLIe pa3jena
JIBYX KHIKOCTEI»

90

[IpakTuueckas pabora «3ydyenue
YCJIOBUY IJIABAHUS TEID)

91

[IpakTnueckas pabota
«OrnpeseneHue MmIoTHOCTH
JIEPEBSIHHOM JIMHEUKHU
THIPOCTaTHYECKUM METOIOM»

92

[IpakTrueckas padora
«Omnpenenenne 00bemMa MOIOCTH
Tena»

93

[Ipaktuyeckas padora «M3yuenue
MeXaHU4eCKOl paboThl U
MOIIHOCTH

94

[IpakTnueckas pabora
«MccnenoBanue 3aKoHa COXpaHEHUs
SHEPTUN»

95

[IpakTuueckas pabota
«Omnpenenenue kodpduimenta
MOJIE3HOT'0 ACHUCTBHS IIOABIIKHOIO
O10Ka»

96

[IpakTuyeckas padora
«Omnpenenenune koddduimenrta
IIOJIE3HOI'0 NEUCTBUS CUCTEMEI

OJIOKOB»
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[IpakTuyeckas padora «M3yuenue

o MOJIMCIIACTOB IEPBOI0 POIA»

98 [TpakTruueckas padora «M3yuenune
MOJIMCIIACTOB BTOPOT'O POIa
[IpakTnueckas padora

99 «OrnpeneneHue MojJoKeHUs HEeHTpa
TSOKECTHU TIIIOCKON (UTYPBI»

[IpakTuueckas pabota

100 «OmpeneneHne MoJIOKESHHS IIEHTPa
Macc TIOCKON (UTYPBI»

101 PesepsHblitl ypok. Pabora ¢ Tekcramu 1 bubnnoreka LIOK
no Teme "MexaHudeckoe JABHXeHue" https://m.edsoo.ru/ff0a4ee6
Pesepsublit ypok. Pabora ¢ Tekctamu

102 o Teme "Pabdora. MOILIHOCTE. 1
Oueprus"

OBUIEE KOJIMYECTBO YACOB I10 102 4 485

[NPOT'PAMME
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8 KJIACC

KoanuectBo yacoB JIeKTPOHHBbIE
Hara uudgposbie
Ne ni/m Tema ypoka Kontpoasbubie | IlpakTHueckue
Bcero U3y4eHusi | oOpa3zoBaTejbHbIe
padoThI padoThI
pecypcsl
OcCHOBHBIE TIOTOXKEHUS
MOJIEKYJIIPHO-KHUHETHYECKON bubnuoreka IIOK
1 1
TEOPHUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mogenu TBEpAOro, KUIKOTO U
3 razoo0 a3HoI;0 COC’TOHHI/Iﬁ 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEIIeCTBA
OO0bsicHEHHE CBOWCTB TBEPAOTO,
JKUAKOTO U Ta3000pa3HOro
4 COCTOSIHHUH BEIIECTBA HAa OCHOBE 1
MTOJIOKEHU I MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucranmmieckue u amopHbie 1 bubnmoreka [JOK
TEla https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KalWIISIPHOCTbD. 1 bu6mmoreka IIOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliMpeHue u cxaThe 1 bubmmorera LIOK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsA3b TEMIIEpPATYpPbI
8 CO CKOPOCTBIO TETIOBOTO JIBHKEHUS 1
YaCTHII
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9 Buyrpennss sneprus. CriocoOsl 1 bub6mmoreka IIOK
W3MEHEHUS! BHYTPEHHEW YHEPT U https://m.edsoo.ru/ff0a5c60
bu6numoreka [JOK
10 B 1
HApL TEIIONEpenat https://m.edsoo.ru/ff0a6412
Ypok-koH(pepeHuus
"IIpakTHYeCKOE UCIIONb30BAHHE
11 TEIUIOBBIX CBOMCTB BEIIIECTB U 1 1 bubmorera [OK
IH https://m.edsoo.ru/ff0a65c0
MaTepUaIOB B LEJIX
sHeprocOepexeHus"
12 KomuuecTBo TemoTel. Y nenpHas 1 Bubnunorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJI0BOro OajgaHca.
13 TennooOMeH | TEeII0BOE 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaboparopHast pabora
14 "UccaenoBaHue IBIEHUS 1 1 bubnuoreka [JOK
TEIJI000MEHa TTPU CMEIIUBaHUHU https://m.edsoo.ru/ff0a6a98
XOJIOIHOM U Topsiueit BoabI"
Pacuer konu4uecTBa TEIIOTHI,
15 HEOOXOMMOTr0 JUIS HarpeBaHUS 1
TeJa ¥ BBIICISIEMOT0 UM TIPH
OXJIaXK ICHHH
JlaGoparopHuas pabora
16 "On E CJIIG)HI/Ie g CIBHOM 1 1 bubmorera [OK
ped 7 | https://m.edsoo.ru/ff0aébb0
TEIUIOEMKOCTH BEIlleCTBa
17 DHeprus TOIMBA. Y IelbHas 1 bubnmnoreka [IOK
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

01.09.25 16:18 (MSK)

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

[InaBneHue u oTBEpEBaHUE
KPUCTAJUTMUECKUX TeJ. Y IebHast 1
TETJIOTA TIJIaBJICHUS

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

19

JlaGopaTtopHas pabora
"Onpenenenue yieabHON TEMIOThI 1 1
IJ1aBJIcHUA 1baa"

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

20

[TapoobpazoBaHue M KOHACHCAIHSL.
Hcnapenue

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

21

Kunenune. Y nenpHas Teniora
apooOpa3oBaHUs U KOHJEHCAIIHH.
3aBUCHMOCTH TEMIIEPaTypPbl 1
KHUTICHUST OT aTMOC(HEPHOTO
JTABJICHUS

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

22

BnaxnocTs Bo3nyxa. JlabopaTropHas
pabora "Onpenenenue
OTHOCUTEJIbHON BIIaXKHOCTH
BO3IYyXa"

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

23

Pemenue 3ama4 Ha onpeaeneHue
BJIAKHOCTH BO3yXa

24

[TpuHIHITBI paOOTHI TETUIOBBIX
nsurareneif. [TapoBas TypOuHa. 1
JlBurarens BHyTPEHHETO CrOpaHus

25

KIIJI TenmoBoro gBUraTeis.
TennoBble ABUTaTEAN U 3alllATa 1
OKpY2Karolle cpepbl

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

26

3aKOH COXPAaHEHHUs U IIPEBPALLICHUS
SHEPTUH B TEIUIOBBIX MpoIeccax
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[TonroroBka K KOHTPOJILHOM paboTe
1o Teme ""TerIoBbIC SIBICHUS. bubnuoreka [JOK
27 . 1
N3MeHeHue arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna"
KourponsHas pabora 1mo reMe
" P P bubmuoreka [JOK
28 Tennosnie aBieHus. U3menenue 1 1
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHHI BEIECTBA
29 OnekTpusanusd Tei. J[Ba pona 1
AIEKTPUUECKHUX 3apsiIOB
Ypok-uccienopanue
30 "DOnekTpuszanus Tel1 UHAYKIUEH 1 1 1
MIpY CONPUKOCHOBEHUN"
31 B3aumoneiicTBre 3apsSKEHHBIX TEI. 1 bubnuoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIeKTpUUIECKOE TOJIE.
39 HanpsikeHHOCTB JIEKTPUYECKOro 1 bubmmoreka [IOK
nosid. [IpuHuun cynepno3unuu https://m.edsoo.ru/ff0a8al0a
AJIEKTPUYECKUX TTOJIEH
Hocutenu snekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsaa. CtpoeHue 1
aToMa
IIpOBOJHUKHN U JUIJIEKTPUKH. 3aKOH
34 COI; aHEHUS DIIEK qucrl)(oro 1 bubmmorexa [OK
p R https://m.edsoo.ru/ff0a8ef6
3apsa
35 Pemenue 3a1ay Ha npuMeHEHNE 1 bu6nmoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aPs10B https://m.edsoo.ru/ff0a90cc
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DNeKTpUUYECKUI TOK, YCIIOBUS €TI0

36 cymiectBoBanus. MicTouHukn 1 brbamorexa LIOK
e ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
bubmmoreka [JOK

37 i 1
JLGHCTBHS SICKTPHHECKOIO TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JleiictBue

38 AIEKTPUYECKOTO MO Ha 1 1
MIPOBOJIHUKH M TUDJICKTPUKH"

39 DJIEKTPUYECKUN TOK B METaJIIaxX, 1 bubmuoteka [JOK
JKHIIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYEecKas LeMnb U e€ 1
COCTaBHBIEC YACTH
Cuna Toka. JJaboparopHas padora

41 "3mepeHue u peryinpoBaHue 1 0.5 brbamorexa LIOK

P . peryimp ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNeKTpUUECKOe HaIIPSKEHHE.

42 Bonber™merp. JlabopaTtopnas pabora 1 05 bubmmoreka IIOK
"N3MepeHne U peryaupoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

CormnpoTuBiieHUE TPOBOJHUKA.
43 b CJII)BHOC cor OTIEBJIGI?I/IG 1 bubmmorera LIOK
A p https://m.edsoo.ru/ff0aa738
BelecTBa
JlaGoparopHas pabora
"3aBHCUMOCTD 3JIEKTPUUECKOTO
Bbubnuoreka [JOK
44 COIPOTUBIICHUS IIPOBOJIHUKA OT €ro 1 1

JJIMHBI, TUIOIIaAU IMOIIEPEIYHOT O

ceyeHus U marepuana

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTb CHUJIBI TOKA OT

45 HanpsbkeHus. 3akod Oma s bubmmorexa [OK
P ) a https://m.edsoo.ru/ff0aad44a
ydacTKa Ienu
JlaGopaTtopHas pabora
"UccaenoBaHue 3aBUCUMOCTHU CUJIBI
46 TOKa, UAVIIEr0 YEPE3 PEZUCTOD, OT bubmorexa LHOK
» Y pe3p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHUS PE3UCTOpPA U
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MAPAIIICIBHOE
COETMHEHUS TIPOBOTHUKOB
JlaGoparophas pabota "IIpoBepka
48 MpaBuia CIOKEHUS HANTPSYKEHUI bubnunoreka [HOK
IIPU TIOCIIEA0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHHH JIBYX PE3UCTOPOB"
JlaGoparophas pabora "IIpoBepka
49 MIpaBuJIa ISl CHUJIbI TOKA TIPH bubnuoreka [JOK
MapasuieIbHOM COEAUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3agau Ha npuMeHeHNHE
50 3akoHa OMa IS pa3IugIHOro bubmorexa [OK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora 1 MOIITHOCTE
51 9JIEKTPHUYECKOr0 TOKA. 3aKOH bubmiorexa HOK
P ’ https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
JlaGoparophas pabora
" bubmuoreka [JOK
52 Onpenenenrie paboOThl U MOIITHOCTH

AIEKTPUUECKOro TOKA"

https://m.edsoo.ru/ff0ab3e0
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53

DNEeKTpUUECKUE e U
MOTPEOUTENH IIEKTPUIECKON
sHepruu B ObiTy. Kopotkoe
3aMbIKaHNE

bu6numoreka [JOK
https://m.edsoo.ru/ff0ab660

54

ITocTostHHBIC MAar"dmThbl, UX
B3aHMO,I[eI>lICTBI/Ie

55

Ypok-uccnenosanue "M3yuenne
MOJIEH TOCTOSIHHEIX MAarHUTOB"

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

56

MaruautHoe nojie. MaruuTHoe moJjie
3eMIId ¥ €ro 3HaYEeHUE T KU3HUA 1
Ha 3emie

Bbub6nuorexa [JOK
https://m.edsoo.ru/ff0acOba

57

[TonroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPUYECKUE 3aPsJIbl.
3apspKeHHBIE Tella U UX 1
B3aumoaercTBus. IlocTOSHHBIN
AJIEKTPUYECKUI TOK"

Bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KontposbHas pabora 1mo Teme
"DIIeKTpUUYECKUe 3apsiabl.
3apspKeHHbIE Tela U UX
B3auMoercTBUsA. I10CTOSHHBIN 1 1
AIEKTpUYECKHil TOK" /
Bcepocculickas npoBepodHast
pabora

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PabGora c

TekcTaMu 110 TeMe "TIocTOsHHBIM
AIEKTPUICCKHI TOK" / 1 1
Bcepocculickas nposepouHas

pabora

Bubnuorexa [JOK
https://m.edsoo.ru/ff0acdc6
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60

OmneiT Opcrena. MarautHoe nosne
JIEKTPUUYECKOTr0 TOKa MaruuTHoe 1
M0JI€ KaTYIIKU C TOKOM

bubmmoreka [JOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHue 37EeKTPOMAarHUTOB B
texnuke. JlaboparopHas padota
"N3yuyeHue neicTBUS MarHUTHOT O
TIOJIS Ha POBOJIHUK C TOKOM"

Bubnunorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOIBUTATENb TTOCTOSHHOTO
ToKa. Mcronb3oBanue
AIEKTPOIBUTATENICH B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE. 1
JlaboparopHast pabora
"KoHcTpyHnpoBaHue 1 u3ydeHue
paboThI BNIeKTpoABUTATENA "

bubnuoreka IJOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apajes. 3aKOH
AJIEKTPOMAarHUTHON UHAYKIIMH. 1
IIpaBuno Jlenna

64

Dnekrporeneparop. CriocoObl
MOJTYYCHUS DIIEKTPUUCCKON
SHEPrUU. DIIEKTPOCTAHIIMHN HA 1
BO306HOBHHCMBIX NCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOW padboTe
1o TeMe "DIEeKTPUIECKHUE U 1
MAarHuTHBIE IBJIeHUS"

66

Kontponbnas pabora mo reme
"DeKTpuuecKue U MarHUTHBIE 1 1

SIBJICHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acb14
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67

[IpakTuueckas padora «M3yuyeHnue
KOHBEKIUU B KUIKOCTH

68

[TpakTiueckas pabota «3yuenue
TETIJIOBOTO U3TyUEHUs Pa3TUIHBIX 1 1
TE

69

[IpakTuyeckas padora
«Ornpenenenue cKOpocTu 1 1
TEMI000MEHa

70

[TpakTruueckas padora
«W3roroBienne «0aHOYHOT 0% 1 1
KaJOpUMETPa»

71

[TpakTuyeckas pabora
«PacTBOpeHNE KPUCTALITHIECKUX 1 1
TEN B JKUJKOCTIX»

72

[IpakTnueckas pabora
«HccnenoBanue miaBiIcHUS
KPUCTAJUTHYECKUX 1 aMOP(HBIX
TEI»

73

[IpakTruueckas padora
«HccienoBanue n3MEeHEHUA
TEMIEpaTyphbl OCTHIBAIOIIEH BOJBI C
TEYCHUEM BPEMEHN»

74

[TpakTuyeckas pabora
«Omnpenenenue yaeabHON TETIOTHI 1 1
napooOpa3oBaHUs»

75

[TpakTuyeckas pabora
«Omnpenenenue KIIJ TemioBoi 1 1
MalIuHb»
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76

[TpakTuyeckas pabora
«CocTaBiieHe pe3eHTallH 110
teme «Vcropust nzodpeTeHus
TEIUIOBBIX MAIIUH U ABUTATEIEH»

77

[TpakTuueckas pabora
«U3roroBienne «0aHOYHOT 0% 1 1
AJIEKTPOCKOITA

78

[IpakTnueckas pabora
«M3roToBneHne raJbBaHUYECKOr O
3JI€MEHTa U3 JIMMOHA UJTU
KapTodes»

79

[IpakTrueckas padora
«HccnenoBanne npoBOJIMMOCTH 1 1
ra3oB U KHIKOCTEM)

80

[IpakTuueckas pabota
«OmnpeneneHne yaeabHOro 1 1
COTIPOTHUBIICHUS MTPOBOTHUKAY

81

[IpakTnueckas pabora
«HeomHopoaHast anekTprueckas 1 1
11 (S119%

82

[IpakTuyeckas pabora «3yuenue
Pa3HOCTH HaIPSDKEHUS UCTOYHUKA C 1 1
Harpy3koi u 6e3 Harpy3Ku»

83

[TpakTrueckas pabora « XuMu4eckoe
JEMCTBHE IEKTPUUYECKOTO TOKA,
BbIJICJIEHHE YHCTOM MeIn Ha
IIEKTPOJE»
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84

[TpakTuyeckas pabora
«Pe3ynupoBanue cuibl Toka 1 1
peocTaTom»

85

[TpakTrueckas padora «3yuenue
[IOCJIE0BATEILHOI0 COETUHEHUS 1 1
IIPOBOIHUKOB)

86

[Tpaktuyeckas padora «3yuenue
MapajuIeIbHOrO COEIUHEHUS 1 1
IIPOBOJTHUKOBY

87

[IpakTuueckas padbora «3aBUCUMOCTh
MOIIIHOCTH, BBIIEISEMON Ha
HarpeBareisix, B 3aBUCUMOCTH OT
BUJIA UX COETUHEHUS

88

[Ipaktrueckas padora «UepHbrit
AIIUK», OTPEJETICHNE KOMIIOHEHTOB 1 1
CKPBITOM AJIEKTPUUECKOMN ST

89

[Tpaktuyeckas pabora «3mepenue
BHYTPEHHETO COIIPOTUBIICHUS 1 1
amIepMeTpa»

90

[TpakTnueckas padora «3mepenue
BHYTPEHHETO COIIPOTUBIICHUS 1 1
BOJIBTMETPA»

91

[TpakTruueckas padora «3yueHue
MOBEICHUSI MAarHUTHOM CTPEJIKU B
MarHUTHOM I10JI€ IPSIMOTO
MIPOBO/IHUKA C TOKOM)
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92

[Tpaktuyeckas padora «Coopka
9JIEKTPOMArHUTA U UCIIBITAHUE €r0 1 1
JNEHCTBHUS

93

[TpakTrueckas padora «3yuenue
B3aHMOI[eﬁCTBHH IIOCTOAHHBIX 1 1
MarHuTOB»

94

[TpakTrueckas pabora «Co3nanue
Mpe3eHTANK Ha TeMy «MarHuTHoe
1ojie 3eMIIM, MarHUTHBIC aHOMAJINH,
CMEHa MarHUTHBIX ITOJFOCOB»)

95

[IpakTuyeckas pabora
«HccnenoBanue HaTsHKEHUE HUTH B
MOMEHT OTpaBa CTAJIbHOI'O IIapHKa 1 1
OT Pa3HbIX TOYEK I10JIOCOBOTO
MarHuTa»

96

[TpakTuueckas padora «M3yuenue
IPUHLINIA PAOOTHI 1 1
AIEKTPOJBUTATENS (HA MOJIEIIH )>»

97

[IpakTuueckas pabora «3yueHue
IEVCTBUSA MarHUTHOTO I10JIA Ha
3apsOKEHHBIC YaCTUIIBI B KaMEpe
Bunbcona (o Bugeo)»

98

[Ipakruyeckas padora «CpaBHEHHE
CBOWCTB 3JIEKTPUYECKOTO U 1 1
MarHUTHOT'O MOJISD»

99

[TpakTruueckas padora «3yueHue
MPUHLMIA ACHCTBUS 1 1

AJIEKTPOMArHUTHBIX IIpEPBIBATEIICH»
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YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC




100

[IpakTuueckas pabota
«OnpeneneHne MoarCcoB HCTOYHUKA
10 ICHCTBHIO HA IPOBOJHUK C TOKOM 1 1
MarHUTHOTO TOJISI TOCTOSSHHOTO
MartuTa (MpaBwUIIO JICBOU PYKH )»

101

PesepBHblii ypok. Paborta ¢
TekctaMmu 110 TeMe "TeruioBeie 1
sIBJICHUS"

bubmuoreka IJOK
https://m.edsoo.ru/ff0acc5e

102

PesepBHblii ypok. Pabora c
TEKCTaMU 110 TeMe "MarauTHbIE 1
sBJIeHUs"

OBIIEE KOJMYECTBO YACOB I10
[NPOI'PAMME

102 4 48.5
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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. OTHOCHUTEIIBHOCTD 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 bubnunoreka [HOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76
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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 Pemenne 3amau o reme «Cuiia 1
YIIPYTOCTH»
JlabopaTtopHas pabora
17 «On IZ CHI;HI/IGI:))KCCTKOCTI/I 1 1 bubmorexa [JOK
et https://m.edsoo.ru/ff0aee28
NP Y>KUHBD)
bu6nmmoreka [JOK
18 1
Cuna Tpetis 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 ioa(i)(bn HMEHTa 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
TpEHUS

JIORYMEHT TIOZNMVICAH 3JTEKTPOHHOW TIOATNCEO
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Cuna TSHKECTH M 3aKOH BCCMHUPHOI'O

22 TATOTEHHUsI. Y CKOpPEHHE CBOOOIHOI0 1 bubmiorexa HOK
’ P https://m.edsoo.ru/ff0af044
nagcHus
VYpok-koHpepenuus "J[Brkenue Ten
23 BOKPYT I'PaBUTALIMOHHOIO LIEHTpa 1 1
(Conneunas cucrema). ['amakTuku"
Pemenne 3agau o teme "Cuna
24 TSPKECTH U 3aKOH BCEMUPHOT'O 1 bubmorera [OK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBast kocMHu4eckast CKOPOCTb. 1 bubnnoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIbHOW TOYKH.
AOGCOMOTHO TBEPIOE TEIIO.
26 PaBnoBecue TBEpPHOro TENA C 1 bubmorera LOK
. 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 1
3aKPETUIEHHOW OCBIO BpPAIICHUS.
MowmenT cuibl. LleHTp TshkecTn
08 Pemenne 3agad mo teme "MomeHT 1 bubnuoreka [JOK
cuibl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padboTe
" bubnnoreka [IOK
29 o Teme "MexaHH4ecKoe IBMIKCHUE. 1

BsanmogeiictBue Ten"

https://m.edsoo.ru/ff0b0408
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KonTponbnas pabota mo Teme
30 "MexXaHU4EeCKOE IBUKEHUE. 1 1 bubmorexa HOK
. https://m.edsoo.ru/ff0b06ec
BsaunmoneiicrBue Ten"
Nmnynsc Tena. IMITynbsC CHITBL.

31 3aKOH COXpAaHEHUS UMITYJIbCA. 1 bubnmoreka [JOK
Yipyroe u HEynpyroe https://m.edsoo.ru/ffob07fa
B3anMMOJICHCTBHE
Pemenue 3agad mo teme "3akoH bub6nmoreka [JOK

32 1
COXpaHEHUs uMnyJsbca" https://m.edsoo.ru/ffob096¢

33 VYpok-koHpepenus "PeakTuBHOE 1 1
JBUKEHHE B IPUPOJIE U TEXHUKE"

bubnuoreka [JOK

34 Mexannueckasi paboTa U MOITHOCTh 1 httos://m.edsoo.ru/ff0b0a84

35 PaGoTa cHITBI TSKECTH, CHITBI 1 bubmuoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora

36 «Onpenenenue pabOThI CUITBI TPSHUS 1 1
IpU paBHOMEPHOM JBM)KCHUHU TeJa
110 TOPU30HTAIILHOM MOBEPXHOCTH

37 CBs13b SHEPTUU U PaOOTHI. 1
[TorenuumanbHas sHEpPrus

38 Kunerunueckas sueprus. Teopema o 1 bubnmoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUS SHEPTUU B 1
MEXaHUKe

40 JlabGopaTopHas pabora «3yueHue 1 1 bubnnoreka [HOK
3aKOHA COXPAHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
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41

KonebatenbHoe ABMKEHUE U €T0
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 1 1
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 "3aKOHBbI COXPaHCHHS. 1
Mexanunueckue KojaeOaHusi U BOJIHBI"

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

55

KonTponbhas padota no reme
"3aKOHBI COXpaHEHUS. 1 1
Mexannueckue KoiaeOaHus U BOJIHBI"

56

DJIEKTPOMAarHUTHOE MOJIeE.
DIIeKTPOMArHUTHHIE BOJTHBI

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

57

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH 1

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 AJIEKTPOMAarHUTHBIX BOJIH C 1 1
MTOMOIIIbI0 MOOMITBHOTO TenedoHa"

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

60

Pemenue 3amau Ha onpeneneHue
YaCTOTHI U IJIMHBI 1

SHCKTpOMaFHHTHOﬁ BOJIHBI
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DNeKTpOMarHuTHas MPUPOJIA CBETA.
61 CxopocTh cBeTa. BoHOBEIE 1 bubmmorexa [OK
P ) https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBeTa
Hcrounuku ceera. [Ipsmonuneitnoe
62 acIIpPOCTpaHEHHUE CBETA. 3aTMEHUS 1 bubmorexa [OK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connna u JlyHsl
3aKOH OTpakeHHUs CBeTa. 3epKaja.
63 PemeHI/Iep3a21aq Ha I HMeHeIime 1 bubmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHUS 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
ONTHYECKUX CBETOBOLAX
JlaboparopHas pabora
"UccneqoBaHue 3aBUCUMOCTH yTJia
66 MIPETIOMJICHHSI CBETOBOT'O JIy4a OT 1 1
yriia najieHusl Ha TpaHulie "BO3ayX-
crexiao""
VYpok-koHpepeHus
"Ucmonp30BaHMeE ITOIHOTO
67 BHYTPEHHETO OTPAKCHUS: 1 1
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3B"
bu6nuoreka [JOK
68 JInazel. OnTudeckast cujia JIUH3EI 1
https://m.edsoo.ru/ff0b3f2c
. bubmnoreka [IOK
69 [TocTpoeHre N300paKeHHH B IMH3AX 1 : 1
[OKYMEHT NOAMMUCAH S/EKTPOHHOM MOAMMCHIO https://m.edsoo.ru/ffOb444a
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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
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I/ICHYCKaHI/Ie " MOTJIOICHUE CBCTA

bu6mmoreka [JOK
79 aromoM. KBanTtel. JIuneiiuarnie 1
https://m.edsoo.ru/ff0c144c
CHEKTPHI
VYpok-npaktukym "Habmronenue bubmuorexa [JOK
80 1 1
CIIEKTPOB UCIyCKaHUS" https://m.edsoo.ru/ff0c1550
Bubnuorexa [JOK
81 PanroakTUBHOCTE U €€ BUIBI 1
s A 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:-IbIe HU3IIYUYEHUS B 1 1 bubmorexa [OK
5 1 " https://m.edsoo.ru/ff0c2126
MPUPOJIE, MEAUIIMHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 ccf[x paHeHEH 3apsAI0BOro U 1 bubmnorexa [OK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHCET
OHeprusl CBsI3U aTOMHBIX SIZIEP. bubmmoreka IIOK
88 1
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 1
JHepreruka. Jlencreus -
HORYMERT TIOANVICAR JJTER TPORRUVT TTOATNTVICBRY)
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PaaMOAKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OPTraHU3MBbI"

[ToaroroBka k KOHTPOJIBHOM padoTe

1o TeMe "DIIEKTPOMAarHUTHOE TOJIE. bubnnoreka LIOK
92 1
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"
KonTponbnas pabota mo Teme
"DNeKTpOMarHuTHOE TOoJIe.
03 P 1 1
DNEKTPOMArHUTHEIC BOJHEI.
KBanToBsie siBieHus"
IToBTOpEHne, 0000IIEHHE.
94 Jlabo ETO HbIE paOOoTHI TTO KypC 1 1 bubmorexa [JOK
| P pv P pey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue Ten"
[ToBTOpenue, o6o61eHue. Pemenue
95 ACYETHBIX M Ka4YeCTBEHHBIX 3aj1a4 1 bubmorexa [JOK
P | | https://m.edsoo.ru/ff0c2572
1o Teme "TernnoBbie MPOoIEeCChl
[ToBTOpenue, 06061meHue. Pemenue
96 pacyeTHBIX M KAYECTBEHHBIX 3a7a4 1 bubnuoreka IIOK
o Teme "KIIJI TenmoBbIx https://m.edsoo.ru/ff0c2a22
nBurareaei"
IToBTOpenue, o0o01eHue. Permenue
97 ACYETHBIX U KAYECTBEHHBIX 3a7a4 1 bubmorexa HOK
P | \ https://m.edsoo.ru/ff0c2b30
o teme "KIIJl 351ekTpoycTaHoBOK
[ToBTOpenue, 06001IeHNE.
bubmuoreka [JOK
98 JlaGopatopHbie pabOThI IO KypCy 1 1

"CBeTroBEbI€ ABICHUA"

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

99 TEKCTAMHU 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHS B MEXaHUKE
[ToBTOpenue, o6obmenue. Padora ¢
100 tekcramu 110 teMme "Konebanus u 1 Bubmaorexa OK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o6o0menue. Padora ¢
101 TeKCTaI;/II/I 10 TEME {-'LéBeTOBHe 1 Brbmaorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenue, 0600menue. Padora ¢
102 TekcTaMu 110 TeMe "KBaHToBas u 1

sanepHas ¢pusnka'

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102 3 27
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Kon

IIpoBepsieMble MpeIMeTHbIE Pe3y/JIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro

o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTaTa

1.1 WCITOJIb30BaTh NU3YUYEHHBIC TOHATHS

12 pPasiinvdaTth ABJICHHA 110 OIMMMCAHUIO HMX XAPaKTCPHBIX CBOMCTB W Ha
OCHOBEC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (bHSI/I‘—IGCKOG SBJICHUC

pacro3HaBaTh MPOSBICHHE HW3YYCHHBIX (PHU3UYECKUX SIBICHUN B
13 OKpYKAIOIIeM MHpE, B TOM YHcie GU3NIECKUe SBICHHS B IPUPOE,
[P 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIICISTh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) PU3NUECKUX SBICHUIN

ONMKCHIBATh HM3YYCHHBIC CBOMCTBA TeN W (DHU3WUYECKUE SIBIICHUS,
UCIIONIB3YS (DU3WYECKHE BEIMYMHBI, TMPH ONUCAHUHM TPABUIBHO
TPaKTOBaTh (U3MUECKUN CMBICI WCIOIB3YEMBIX BEIWYHH, HX
1.4 0003HAUEHUSI U EOUHUIBI (PU3MYECKUX BEIWYMH, HAXOAUTh
GbOopMyIBI, CBSI3BIBAIOIIME JaHHYIO (U3HUYECKYI0 BEIHMYUHY C
JPYTUMU BETUIMHAMU, CTPOUTH TpaHUKN N3YICHHBIX 3aBUCHUMOCTEH

(I)I/I3I/I‘-ICCKI/IX BCINYNH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKHUE SIBJICHUS U MPOLIECCHI,
15 UCIIONIb3Ysl M3YUYEHHBbIE 3aKOHBI, MPU HTOM JaBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa U 3allUChIBaTh €r0 MaTeMaTH4YeCcKOoe

BBIPAKECHUE

O0BACHATH (PU3HUECKHE SBJICHHUS, NIPOLIECCHI U CBOICTBA TEJ, B TOM
Yyhclie U B KOHTEKCTE€ CHUTyalMil MpakTUKO-OPUEHTHUPOBAHHOIO
16 XapakTepa: BBIABIATH MPUYUHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH
' o0OBbsicHeHHEe W3 | — 2 JIOrMYecKWX IIaroB ¢ omopoit Ha 1 — 2
U3YYCHHBIX CBOMCTBA (DM3MYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH
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pemaTts pacy€THbIe 3a1a4u B 1 — 2 MeCTBUS, UCIONB3YS 3aKOHBI U
dbopmMynbl, CBS3bIBAIONIME (U3MUYECKUE BEIUYHUHBI: HA OCHOBE
aHaM3a YCIIOBHSI  3aJadd  3alKChIBAaTh  KPaTKoe  YCIIOBHE,
1.7 MOJCTABJIATh (U3MYECKHE BEIUYMHBI B (HOPMYJIBI M TPOBOIUTH
pacuéThl, HAaXOIUTh CIPABOYHBIC JaHHbIE, HEOOXOAMMBIE [T
pelieHus  3aJad, OICHHUBATh  PEATHCTHUYHOCTh  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¢ OIIbITa, ACJIaTh BBIBOJBI 110 €T'0 pC3yJIbTaTaM

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

000py10BaHus, 3aIIUCHIBATH X0/ OMBITa U ()OPMYJIMPOBATH BHIBOJIbI

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 JPYrol C HUCHOJIb30BAaHUEM IMPSMBIX 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 BBIBOJBI 11O PE3YyJIbTaTaM HCCIICIOBAHU

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

UCKOMOU BEJINYNHEI

113 coONroIaTh TpaBWJIa TEXHWKA O€30MacHOCTH TMpH  paboTe ¢
J1a00paTOpHBIM 000pYyI0BaHUEM

yKa3plBaTh NPUHLUIBI JEHCTBUS HPUOOPOB U  TEXHUYECKUX
1.14 YCTPOMCTB, XapakTepU30BaTh NPUHIUIBI JEHCTBUS H3YYEHHBIX

NpuOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOIIbIO WX OIMUCAHUS,
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HCIIOJIB3YysA 3HAHUA O CBOICTBax (1)I/IBI/I‘{CCKI/IX SBICHUH U

HeoO0XoMble (PU3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOIUTH TNPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TpUMepax)
MMPAKTUYCCKOI O HUCITOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAaHUU B
115 MOBCETHEBHOM JKM3HM i1 oOecredeHus Oe30MacHOCTH MpH
' oOpamieHUM ¢ TpuUOOpaMH H TEXHUYECKHMMH YCTPOHCTBAMH,
COXpaHEHHS 3I0pPOBbS U COONIOACHUS HOPM OSKOJIOTHYECKOTO

MOBEJICHHS B OKPYXKAIOLIEH cpee

OCYILIECTBIISITH OTOOP UCTOYHUKOB HH(pOpMAINK B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIpOCOM, Ha OCHOBE
1.16 UMEIOUINXCS 3HAaHUN M IYTEM CPAaBHEHMSI Pa3IMYHBIX MCTOYHHKOB
BBIIEIATh MH(POPMAIINIO, KOTOpasl SBJISETCS MPOTHBOPEUMBON HWIIH

MOJKET OBITh HCHOCTOBepHOﬁ

UCIOJIb30BAaTh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHONONYJISIPHYIO  JIUTEpaTypy (U3NYECKOrO  COAEp KaHMs,
1.17 CIPaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BIaJeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

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

C03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIEC U YCTHBIE COOOIIECHUS
HA OCHOBE 2 — 3 HCTOYHHUKOB WHoOpMANHK (UHUECKOTO
118 COJICp)KaHUs, B TOM YHCIIC MMyOJUIHO JIEJIaTh KPATKHE COOOIICHUS O
' pe3ynbTaTax MPOCKTOB WM YYEeOHBIX HCCIECAOBAHUM, MPHU ITOM
TPaMOTHO HCIOJb30BaTh M3YYCHHBIN MOHATUHHBIN ammapar Kypca

(U3UKH, COMPOBOXK/IATh BBHICTYINICHHE MTPE3CHTAIHEH

OpU  BBIOJIHEHWHM  y4EOHBIX TMPOEKTOB U  HCCIEeNOBaHUM
pacmpenensith O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
1 19 IIOCTaBJICHHBIMU 3aJaa4dyaMH, CJICIUTh 3a BbIIIOJIHCHHUEM IIJIaHa
' JIEWCTBUIM, aJeKBaTHO OIEHMBaTh COOCTBEHHBIA BKJIad B
JIeSITeILHOCTD TPYIIIIbI, BBICTPAUBaTh KOMMYHUKaTUBHOE

B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

8 KUIACC
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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

OIHCHIBATh WM3YyYCHHBIC CBOWCTBA TN M (PU3NUYCCKHE 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 T'PpaUKH 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 (PU3NYECCKUE MTPOIIECCHI U CBOMCTBA TEJN, 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, (1)I/I3I/I‘leCKI/IX 3daKOHA WJIK 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, BHIOMpATh 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,
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BBIACIIATH MPOBEPACMOC MPCAITOTIOXKCHUC, OLICHUBATL MPAaBHUJIbHOCTDH

nopgaakKa NpoBCACHUS UCCIICA0BAHUA, NCJIATh BbIBOAbI

1.9

IPOBOJUTH OIBITHl 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOWCTB  Tel:  (OpMYIHpOBAaTh  IPOBEpsiEeMbIe
NPEINOIIOKEHUs, COOMpaTh YCTAaHOBKY M3  MPEIJIOKEHHOTO

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  HWCCIICIOBAaHUE 3aBUCHMOCTH OJHOM  (U3HYECKOU
BEJIMYUHBI OT JPYrod C HCIOIb30BAHUEM MPSIMBIX H3MEPEHUI:
HJIaHI/IpOBaTB HUCCIICOOBAHUC, CO6I/IpaTB yCTaHOBKy W BBIIIOJIHATH
U3MEpEHMs], Clelys MPEeAJoKEHHOMY IUIaHy, (UKCHUpOBATh
pe3ynbTaThl IOJYICHHOW 3aBUCUMOCTH B BHJIe TaOIHUIl U TpadHUKOB,

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 TCXHUKU 0e30IMacHOCTH 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

bu3HIecKre 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

AJIEMEHTOB JJIEKTPUYECKUX LETIEeH

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

o0pamnieHuu ¢ IpudopaMu M TeXHUYECKHUMH _ YCTPOHUCTBAMH

[OKY!

EAT TTOATTMCAH 3SJTEKTPOHHO

A TIOANACHIO
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COXpaHCHUA 300pOBbd U CO6.IIIO,[[CHI/I$I HOpM 3KOJIOTHYECKOro

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

ABJIETCS IPOTUBOPEUYMUBOM HJIK MOXKET ObITh HEIOCTOBEPHOU

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 IPYTYIO

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 HM3YYCHHBIH MOHATHHHBIA ammapar

Kypca (PU3HKH, COMPOBOXK/IATh BRICTYILICHUE TIPEe3CHTAIINEH

NP BBITOJHEHUH Y4eOHBIX ITPOEKTOB M MCCIEAOBAHNHN (PU3MUECKUX
IPOLIECCOB PACHPEIEIATh 003aHHOCTH B TPYIIE B COOTBETCTBUH C
NOCTAaBJICHHBIMHM  33J]a4aMH, CIEAUTh 32 BBIIIOJIHEHUEM IUIaHa
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 0CBOCHUSI 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

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

OKPVXKAKIIIECM MUDEC, B TOM YUCHIC duzuyecKUe SBICHUSL B OPUPOIC
rJ = r=7 T r—r o

JOKYMERT TTOAMCARSMEKTPORROV TTOAMACHIO
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IIpU 5TOM NCPEBOAUTH MPAKTUYCCKYIO 3a/lavdy B yqe6Hy10, BBIACIIATDH

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) PUINICCKUX SIBICHUI

OIUCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (U3NYCCKUE SIBICHUS,
UCTIONB3Ys (DM3MUECKHME BEIWYMHBI, TPH ONUCAHUU MPABWIBHO
TPaKTOBAaTh  (U3MUECKUN  CMBICT  HCIOJNB3YyEMBIX  BEJIMYHH,
1.4 0003HAaUCHUSI W COUHUIBI (PU3MYECKHX BEIWYMH, HAXOAUTh
(bopMyJIbl, CBS3BIBAIOINNME JaHHYIO (PH3UYECKYI0O BEIHYUHY C
JIPYTUMU BEJTMYUHAMH, CTPOUTH TpaUKH U3y4CHHBIX 3aBUCUMOCTEMN

(U3UYECKUX BEITMYUH

XapaKTepu30BaTh CBOMCTBA TeN, (PU3MUECKUE SBICHUS U TPOIIECCHI,
L5 WCIIOJNb3Yysl WM3YYEHHBIE 3aKOHbI, IPU 3TOM JaBaThb CIIOBECHYIO
GbOpMyTHpPOBKY 3aKOHa H 3allUChIBaTh €r0 MaTeMaTUYeCKOe

BBIPA’XXCHUC

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

du3nUecKkux SABICHUNA, GU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemaTts pacuéTHbIC 3a/Ja4yd (OMUpPAIOIIMEcs Ha CUCTeMY U3 2 — 3
YpaBHEHUH), WCIONB3yS 3aKOHBI U (OPMYIBI, CBS3BIBAIOIIUE
¢uznyeckue BENUWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJauu
1.7 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEAOCTAIOIINE HIIN
M30BITOUHBIE TAaHHBIE, BRIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOTUMBIE
JUISL pellIeHUs, MPOBOJUTh PACUYEThl U OLEHUBATH PEATUCTUYHOCTD

MOJTy4YEHHOT'0 3HaYeHUs (PU3MUECKOM BETNYMHBI

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO pEIIUTh IMPU MOMOIIH
(bHU3MYECKUX METOJI0B, UCIIOJB3YsI ONMCAHHUE HCCIIEI0BAHUS, BBIJIENSATh
1.8 IpoBepsieMoe MPEANONIOKEHHE, OLIEHUBATh IPABUIBHOCTH IMOPSIKA
NIPOBEJICHUSI HUCCIIEN0BAHUSA, [JElaThb BBIBOJBI, HMHTEPIPETHUPOBATH

pe3yNbTaThl HAOOICHUHN H OIBITOB

IMPOBOJAUTL OIIBITHI I10 Ha6J'IIOI[CHI/IIO (I)I/ISI/IIICCKI/IX SIBJICHUHA WIIN

19 (u3nUeCKuX CBOICTB TEJ: CAMOCTOATEIBHO COOMpATh YCTAHOBKY U3
U30BITOYHOTO HaOOpa 00OpYyIOBaHMUs, OMUCHIBATH XOJ OIBITA M €r0

pe3yabpTaThl, GOPMYJINPOBATH BHIBOJIBI

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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MPOBOAUTH TPU HEOOXOJUMOCTH CEpPHUI0 TMPSMBIX H3MEpPEHUH,
110 OIIpeelisis cpelHee 3HAueHHe H3MepsieMOd BeIMYuHBI ((hOKYCHOE
paccTosiHue cobuparoiield JTUH3bI), 00OCHOBBIBATH BHIOOP crocoOa

HU3MepeHust (M3MEPHUTEIILHOT0 MTPUOOpa)

MPOBOJIUTH HMCCIICAOBAHNE 3aBUCUMOCTEH (PU3NYCCKUX BEITUYHH C
UCTIOJI30BaHUEM IPSIMBIX U3MEPEHUH: TUNIAHUPOBAThH UCCIICOBAHHE,
111 CaMOCTOSAITENIbHO COOMpAaTh YCTaHOBKY, (PUKCHPOBATH pE3yIbTaThl
MOJyYEHHOW 3aBUCHMOCTH (PU3WYECKUX BEIUYHH B BHJE TaOIUIN

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

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

MU3MEpPEHNI

113 COOMIOaTh MNpaBHJIa TEXHUKH OC30MacHOCTH mpu paboTe ¢
J1a00paTOpHBIM 000pYyI0BaHUEM

pa3iindyaTb OCHOBHBIC IMPHU3HAKN M3 YUCHHBIX (bPISI/I‘leCKI/IX MO,HGJI@I;'IZ
114 MaTcpualibHass TOYKa, a0COIOTHO TBépI{Oe TCIIO, TOYECYHBIN
HCTOYHHUK CBCTAQ, JIYy4, TOHKAsA JIMH34, IIJIAHCTApHAsA MOJCJIb aroMa,

HYKJIOHHAs MOJ€JIb aTOMHOI'O dapa

XapaKTepu30BaTh MPHUHLHUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB H
115 TEXHUYECKUX YCTPOMCTB C OINOPOM Ha UX OINHCAHMSA, UCIOJb3Ys
3HAHUS O CBOMCTBaX (U3UYECKUX SBIEHUH U HEOOXOIUMbIE

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

UCTIONb30BaTh CXEMbl W CXEMaTWYHbIE PHUCYHKH H3YYCHHBIX
TEXHHYECKUX  YCTPOMCTB,  M3MEPUTEIBbHBIX  NPHOOPOB U
1.16 TEXHOJIOTMUECKUX MPOLIECCOB NMPHU PEIICHUN Y4eOHO-TPAKTHUECKUX
3aJa4, ONTUYECKNE CXEMBI JIJIsl TOCTPOCHUS N300paKEHUH B IIIOCKOM

3epKajie ¥ cOOMparomieil JTH3e

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOPMAIUI0 O TNpUMeEpax)
117 IPAKTUYECKOTO  HUCHOJB30BaHUS  (U3MYECKUX  3HAHUW B
NIOBCEIHEBHOM 1 KM3HM s oOecrieueHuss O€30MacHOCTH IpHU

06paH_[eHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHUMU YCTpOﬁCTBaMH,

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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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, CaMOCTOSATEIHHO (OPMYIUPYS MTOUCKOBBIN 3aI1mpoc,
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 MaTtepuaibl, pecypchl ceth VHTepHeT; BiaaeTh NpuéMamu
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, MMyOIMYHO MPEJCTABIATh PE3yIbTaThl IPOSKTHON 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 UCCIIEIOBAHUNA (PU3HMUECKIX
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 KJIACC

Kon Kon
pasaeia 3JIeMeHTa

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

11

®dusvka — Hayka O npupoze. SIBineHus NpUpOIBbL.
®usnyecKkue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,

OJICKTPUYCCKNEC, MArHUTHBIC, CBCTOBLIC, 3BYKOBBIC

1.2

Ousnueckue BenUUMHBL M3MepeHue QusmuecKkux
BenmuunH. @usnueckue npubopel. [lorpemHocTh

n3MepeHuil. MexayHapoiHas CUCTEMa €TUHUIL

1.3

EctecTBeHHOHAy4YHBI METO]I MO3HAHUSI: HAOIIOAEHUE,
IIOCTaHOBKA HAy4YHOI'0 BOIPOCA, BBIABM)KEHUE TUIIOTES,
9KCHEPUMEHT IO TMPOBEPKE TIHIOTE3, OObSICHEHUE

Ha6J'IIOI[aCMOF O ABJICHUA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIILI0 MOJIEIEH

1.5

[IpakTuueckue pabOThI:

#it#Par#H##l3mMepenne pacCTOSHUMN.
###Par##l13mepenne 00bEMa KUIKOCTH U TBEPAOTO
Tena.

#H#Par#H#H##OnpeneneHue pa3MepoB MaJIbIX TEJ.
#H##Par#H##lI3mMepenne TeMriepaTypbl TpH  TTOMOIIH

KUIKOCTHOT'O TCPMOMETpPA U JATUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHUU BEIIECTBA

2.1

###Par###CTpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasmepsl. OIBITHI, JOKa3bIBAIOIIAE JUCKPETHOE

CTPOCHHUEC BCIICCTBA

2.2

#HH##Par#### ] pmkenne  vactui;  BemectBa.  CBA3b
CKOPOCTH JIBFDKEHHS 4YacTHII C TEeMIIepaTypou.

Bpoynosckoe neuxenue, quddysus

2.3

BzanmopeiicTBHe YacTHI BEIIECTBA: MPUTSIKEHUE U

[OKYMEHT NOAMWUCAH 3/IEKTPOHHON NMOANUCHIO

OTTAJIKMBAaHHUC
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##H#Par### Arperatusle COCTOSIHUSA BEILECTBA:
CTpOCHUE rasos, JKUJKOCTEN u TBEPIBIX
2.4 (kpucTtainyeckux)  Teia.  B3auMocBsS3p  Mexay
CBOMCTBAaMM  BEUIECTB B  pa3HbIX  arperaTHbIX

COCTOSHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5 Oco0EeHHOCTH arperaTHhIX COCTOSTHHUI BOJIbI

[IpakTuyeckue paboOTHI:

#H##Par####0Onenka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIOJIb30BaHuEM (hoTorpaduii).

2.6 #H#H#Par###OnbITel 0 HAOMIOACHUIO  TEIIOBOTO
pacIIupeHusl Ta30B.

#HHHPar###OnbITE 10 OOHApYXKEHHUIO JEMCTBUS CHII

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:
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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

®duznyecKkue ABICHNS B IPUPOJIE: IPUMEPDI IBUKEHUS C
3.11 pa3IMYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU IPUPOJIE,

I[GﬁCTBPIC CWJIbI TPCHUA B TIPHUPOAC N TCXHUKEC

3.12 TexHuyeckue ycTpoicTBa: IMHaAMOMETP, MOAINITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTE 1 TA30B

41 Hasnenne tBEpmoro Tena. CrocoObl yMEHBIIEHUS |

YBCIUYCHHUA NJAaBJICHUA

42 JlaBnenue raza. 3aBHCHMOCTh JIaBJIEHUS Tras3a oOT
00bEMa, TeMnepaTypsl

43 [Iepenaua naBneHus TBEPABIMU TEIIAMU, )KUIAKOCTIMU U

razami. 3akoH Ilackais. IITHeBMaTHYeCKHE MAIIMHEI

3aBUCUMOCTb JIaBJICHUS JKUJIKOCTH OT TJIYOWHBI.
4.4 I'mppocrarnueckuii  mapajokc. Coobmarommecs

cocynsl. ['mapaBnuyeckne MeXaHu3MbI

ATtmocdepa 3emnm U arMocepHOE  JIaBJICHUE.
[IpuunHbl  CyliecTBOBaHMS BO3AYIIHOM  00OIOYKU
4.5 3emn. OnpIT Toppuuernu. 3aBUCHMOCTD
aTMOC(epHOro JaBICHHWsI OT BBICOTHI HaJ YpPOBHEM

Mopsi

46 N3mepenue armocdeproro nasneHus. [Ipubopsr mms
M3MEpeHHs aTMOCHEPHOTO TaBIICHUS

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

Apxumena
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4.8 [InaBanue ten. Bo3nyxomiaBanue

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBHCMMOCTH Beca Tejla B BOJIE OT
00béMa TOrpYKEHHOH B JKUIKOCTH YAaCTH Tea.
OrnpezenieHne BBITAIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH
Ha TeJNo, MOrpyXEHHOE B KUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, IEUCTBYIOIICH
4.9 Ha TEII0 B JKMAKOCTH, OT MacChl Tella. OIBITHI,
JNEMOHCTPUPYIONTUE 3aBUCUMOCTh BBITAIKUBAIOMICH
CHWJIBI, ICUCTBYIONICH Ha TEJO B KUIKOCTH, OT 00BEMaA
MOTPY>KEHHON B KUIAKOCTh YaCTH TeJla U OT IUIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomerpa WM
KOHCTPYMpPOBAaHHUE JIOJKHM U  ompeneneHue  eé

Irpy30MO0AbEMHOCTH

®dusnyeckue  ABJIEHUS B NPUPOJE:  BIUSHUE
4.10 aTMoc(epHOr0 J1aBJIEHUST Ha JKUBOM  OpraHu3M,

IIJIaBaHUE PBIO

TexHuueckre yCTpOWCTBA: COOOIIAIOIIMECS COCYBI,
411 YCTPOMCTBO BOJOMNPOBOJA, THJPABIUYECKUNA Mpece,
MaHOMeTp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON HAcCOC,

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 paBHOBECHS phluara K 0J0Ky
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 mMexaHuyeckasi SHeprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHHUYECKOMU SHCPIUn
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[IpakTuyeckue paboTHI:

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

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUuun

duszndyeckue SIBJICHUS B npupoac: pbluaru B TCIC
5.10
YCJIOBCKAa

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

MEXaHU3MBI B OBITY

8 KUIIACC

Kon Kon
pasneia 3JIeMEHTA

TEIIJIOBBIE ABJIEHUA

IIpoBepsiemble 31eMeHTHI COIePKAHUS

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

MOJIO’KEHUSI MOJIEKYIISIPHOKHHETHUECKON TEOpUH

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

6 TEeIa

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

TEOPUHU

6.4 CMaunBaHue U KalnWUISIPHBIE SIBICHUS

6.5 TemoBoe paciimpeHue u cxatue

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO
6.6

TCIIJIOBOI'O IBUXXCHUA YaCTHUI]
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BuyTtpeHHsss ~ »Heprus. CrocoObl  M3MEHEHUus
6.7 BHYTPEHHEH HSHEpruu: Terionepeaaya U COBEpPLICHUE

paboTsI

BI/I,I[BI TCINIONCPC AN TCILIOIIPOBOJHOCTD,
6.8
KOHBCKI M, U3JTYYCHUC

KomnuectBo  TerioTrel.  YaenbpHasg  TEIUIOEMKOCTD
6.9
BEIIlECTBA

TermmooOMEH M TEIJIOBOE paBHOBECHE. YPaBHEHUE
6.10
TEIUIOBOro OanaHca

IInaBneHue u OTBCPACBAHUC KPUCTATINIMICCKUX
6.11
BCIICCTB. yI[@J'H)HaSI TCIIJIOTA ITJIaBJICHU A

[TapooOpazoBanue u  KoHaeHcanus. Vcmapenwue.
Kunenune. VYaenpHas Temnora mnapooOpa3zoBaHUs.
6.12
3aBHCUMOCTh TEMIIEPATYpPbl KUIIEHHUS OT aTMOC(EPHOTo

JaBJICHH A

6.13 BraxxnocTs BO3myxa

6.14 DHeprus TOIIuBa. Y ielbHasl TeIoTa CropaHus

[MpuHnmmer  paboTel  TemioBeix aBuratenedd  KITJ
6.15 TEIJIOBOr0 ABUTATEIs. TelIoBhIe IBUTaTeIN U 3allluTa

OKpY’Karollen cpeibl

3aKkOH COXpaHEHMs] M T[pPEBpallleHUusT HHEPruu B
6.16
TEIJIOBBIX IIPOLIECCax

[IpakTrueckue paboTHI:

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

#HHPar##H#OnbITEl 0 BBIPAIIMBAHUIO  KPUCTAJIIOB
6.17 MIOBapEHHON COJIM WM caxapa.

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

HIIpUILIA.
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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

7.1 DnexTpusanus Ten. /[Ba poaa aNeKTpUYECKUX 3apsiI0B
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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. [IpuMeHeHne AJIEKTPOMArHUTOB B TEXHUKE
[IOKYMEHT ROAFMEAHSAEKTPOHHOM ROARMCHIO
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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.

OnpIThI, 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 MapasijieIbHOM
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 KIIJ[ HarpeBarens.
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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 CHLIBI
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
HCCIIEI0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOMN
WHJYKIUW: HUCCJIEIOBAHME W3MEHEHUW 3HAUYCHUS W

HaIrpaBJICHUA HHAYKIIHOHHOI'O TOKa

®dusnyeckre SBICHUS B TMPUPOJAC: DIIECKTPHUCCKHE
SABJICHUS B arMocdepe, DIEKTPUUYECTBO HKUBBIX
7.21 OpPraHU3MOB, MarHUTHOE MOJIe 3eMJTd, Apend MmoICcoB,
POJIb MArHUTHOT'O TOJIS JUIS KU3HU Ha 3eMJie, OIsIpHOe

CHUAHUC

TexHuyeckne ycTpoMCTBA: AJIEKTPOCKON, aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKON IHEPTHH,

AJIEKTPOOCBETUTEbHBIE MPHOOPHI, HAarpeBaTelbHbIC

7.22
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 KOJIEBAHUA Y BOJIHbI
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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 Wubpa3Byk 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
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[TpakTuyeckue paboThI:

HaGnroseHue CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB
U3ITy9CHUSI.

12.10
HccnenoBanue TPEeKoB: W3MEPEHHE YHEPTUU YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue painoakTuBHOro hoHa

dusuyeckre SBIEHUS B MPHUPOJE: €CTECTBEHHBIH
pPaAOaKTUBHBIN ¢oH, KOCMHYECKHUE JTy4H,
12.11 pPaIMOaKTUBHOE W3JIyYECHHE MPUPOJHBIX MHUHEPAIIOB,
JICWCTBUE PATMOAKTUBHBIX HU3JIYYEHUU Ha OpraHu3M

YCJIOBCKaA

1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona
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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 cucremooOpasyromeil ponu (GUIUKM B Pa3BUTHU
1 €CTECTBEHHbIX HayK, TEXHUKHM U TEXHOJOIMi, 00 3BOIIOLUU
(bu3nyecKkux 3HaHUN U UX POJIU B LIEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIA/J€ POCCUHCKUX M 3apyOEIKHBIX 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 BEIIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBICHHUI
npupoabl (MEXaHUYECKHX, TEIUIOBBIX, O3JEKTPOMAarHUTHBIX H
2 KBaHTOBBIX); YMEHHUE pa3nuyaTh SBJICHUS IO ONUCAHUIO UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
naHHoe (u3MyYecKkoe sBIIEHUE; YMEHHME pPaclo3HaBaTh IMPOSBIICHUE
M3YYEHHBIX (PU3WYECKHX SBJICHHUM B OKPYXKAIOIIEM MHUPE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH )

BJ'IaI[CHI/Ie OCHOBaMH TIOHATHHHOI'O arrIapara U1 CUMBOJMYCCKOI'O

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

3 YMCHHE XapaKTepPU30BaTh CBOWMCTBA TeN, (U3HUECKUE SIBICHUS U
MPOLIECCHI, UCTIONB3YS (PyHIaMEHTaIbHbIE U SMITUPUIECKHUE 3aKOHBI
4 YMeHHe onHchIBaTh HM3Y4YCHHBIE CBOMCTBA Tel W (hU3HYECKHE
SABJICHUS, UCITIOJIb3YA (1)I/I3I/I‘~IGCKI/I€ BCJIINMYUHBI
Brnagenne ocHOBaMH METOJOB HAyYHOT'O TIO3HAHHS C Y4ETOM
5 coOTI0IeHUs MPaBUII 0€30MaCHOTO TPy/Ia: HaOMIoAeHUE PU3UIECKUX

SIBJICHU
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YMEHHE CaMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY
U3 JaHHOT'0 Habopa 000PYAOBAaHUS 110 UHCTPYKIIUHU, ONUCHIBATH XOJ]
OIIBITA U 3aMHUCHIBATH €0 PE3YJIbTaThl, (POPMYIHPOBATH BBHIBOJIBI,
NPOBENECHHE TMPSAMBIX M KOCBEHHBIX W3MEpPEHHH (PHU3HUECKuX
BCIMYMH: YMEHHE IUIAHUPOBATh WM3MEPEHHS, CaMOCTOSTEIbHO
coOMpaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY TI0 HWHCTPYKIIHH,
BBIYHCIIATh 3HAYCHUE BEIMYMHBI W aHAIU3UPOBATH IMOJYYCHHBIC
pe3ynbTaThl ¢ YY€TOM 3aJaHHOM MOTPEUTHOCTH PEe3yJIbTaTOB
U3MEPEHUN;

NPOBEJCHUE HECIOKHBIX HAKCIEPHUMEHTAIBHBIX HCCIICOBAHUN;
CaMOCTOSITENIHO COOMpaTh OSKCHCPUMEHTAIbHYIO YCTAaHOBKY H
NPOBOJUTH  WCCIECNOBAHWE TI0 HWHCTPYKIMH, TPEACTABIATH
MOJTYYCHHBIC 3aBUCUMOCTH (PM3UYCCKUX BEIHYUH B BHUJIC TaOJUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, JEJaTh BBIBOJABI IO

pe3ysbTaTaM MCCeq0BAHUS

[Tonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojeneit
(MaTtepuanbHas TOYKa, aOCOIIOTHO TBEPOE TEJIO, MO/ CTPOCHUS
6 rasoB, KUIKOCTEM W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7ipa) ¥ yMEHHE MPUMEHSTh HX JUIs

00BbsCHEHUS (PU3NUECKUX MPOLIECCOB

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

MOACIN

YMeHnne pemath pacu€THble 3amayu (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONIB3Ysl 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE (PU3UUCCKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATHL KPATKOC YCJIOBUC 3alavu,
BBISIBIISITh HEJIOCTAIOIINE JTAHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOIMMBIE JIJIS €€ pelICHHs, UCTIOIb30BaTh CIIPABOYHBIC JaHHEIC,
NPOBOJUTH PACYEThl U OIEHHUBATH PEATUCTUYHOCTH TOJY4ECHHOTO
3Ha4YeHUs (PU3UUECKON BETMUMHBI; YMEHUE ONPEACIISATh Pa3MEPHOCTh

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

3aKOHOMCPHOCTHU

VYMenue WuCHONB30BaTh 3HAHUS O (U3NYECKUX SIBICHHUAX B
NOBCETHEBHOW JKM3HM JUIS OOecredyeHus: Oe30MacHOCTH IIpH
oOpamieHun ¢ OBITOBBIMH  NpHOOpaMM ¥ TEXHUYECKUMHU
10 YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M COOJIOJICHUS HOPM
9KOJIOTMYECKOr0 TOBEICHHUS B OKpPYKAIOUICH Cpeie; MOHWMaHHE
HEoOXOMMOCTH TPUMEHEHHUsI TOCTHKCHUH (DU3UKU U TEXHOJIOTH

AJIg palflMOHAJIBHOI'O TPpHUPOAOITIOJIb30BAHUSA

OneIT moMCKa, TpeoOpa3oBaHUs M TMPEACTaBICHUS HHQPOPMALUU
(bu3MYECKOro copepkaHus C HMCMOJIb30BaHHEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLIECHUBATH IOCTOBEPHOCTh
MOJIy4YeHHOW WH(OpMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUN |
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BaTh IIPHU
11 BBHITIOJTHEHUH Y4eOHBIX 3aJaHUI Hay4YHO-TIONMYISPHYIO JTUTEpaTypy
(U3HYECKOT0 CONIEepKaHNs, CIIPABOYHBIC MAaTEPUANIBI, PECYPCHI CETH
WUutepuer; BnageHue 0a30BbIMM HaBBIKAMHU  IpeoOpa3OBaHUs
uH(pOpMaMU M3 OJHOM 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHE

CcO31aBaTb COOCTBEHHBIC MHUCHMEHHBIC H YCTHBIC COO6IJ.I€HI/I$I Ha

OCHOBE MH(OPMAITUHU 13 HECKOIbKUX UCTOYHHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D
11O PU3UKE

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
BpPEMEHH B CIIy4yae paBHOMEPHOTO MPSMOJIUHEHHOTO JIBUKEHUS:
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 TPOSKIIUU TICPEMEIICHUS, TPOCKIIUA CKOPOCTH W IPOCKITUH
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'padvikn 3aBUCUMOCTH OT BPEMEHH JUIsl TPOEKIIMH YCKOPEHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIMU TePEMEIICHUs, KOOpIUHATH TpPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBHKEHUU
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,
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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:
2mR
L=
T

LenTpocTpemutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

1.6 yckopenus. @opmysa Juist BBIYUCIEHUS YCKOPEHHUS:
2
a. - L
" R
®opmyiia, cBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIlleHus:
v = L
T
Macca. IInorHocTs Benjectsa. @opMyiia sl BBIYMCIECHUS TUIOTHOCTH
_m
1.7 V
1.8 Cuna — BekTtopHas ¢pusnueckas BenrnurnHa. CloxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-d
1.10
ConamnpaBjeHHOCTh BEKTOPa YCKOPEHUS TeJla ¥ BEKTOPA CHJIBI, IeHCTBYIONIEH
Ha TeJo
Bzaumoneiictue tein. Tperuii 3akoH HeroToHa:
1.11 F. P _‘F.I.—2~2
112 Tpenne nokos u TpeHue cKoapxkeHus1. Popmyna Juisi BBIMUCICHHS MOIYJIS CUJIbI

’T‘pPHI/I‘}I CKOIOBXXCHU4A.

[IOKYM

PSRESEC PN TPy
CAT TTOANVICA]

TN TS SOV -V W P T TPV
IJTIERTPOURAOVT TToArviCoro
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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==
I
Kunernueckas u noreHuuanbHas 3Heprus. @opmyiia sl BBIYUCICHUS
KUHETHUYECKON IHEPTUU:
1.18
H!U'E
AN
AOKYMEHT NOANWUCAH SNEKTPOHHOM NMOANMUCHIO
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TeopeMa 0 KUHETUYECKOH OHCPIUH. d)opMyna JUISA BBIYHMCIICHUA
HOTCHI.[I/IEUILHOﬁ OHCPIruu TCj1a, IOAHATOr 0

HaJ 3eMIIEH:

E,= mgh

Mexanu4deckas SHEpIruAi:

E:Ek+Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHUUeCKOH 3Heprun. Gopmyia Juis 3aKoHa

COXpaHEHHUsI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE Ul TpeHus: E = const.

HpeBpameHI/Ie MEXaHHYECKOMN QHEPTUM IIPHU HAIINYNU CUJIBI TPCHUS.

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

YcnoBue paBHOBCCHS pblyara:
M +M,+..=0

[MoaBuxHbIM 1 HEMOABMXKHBIN O0510Ku. KITJ[ mpocThix MexaHU3MOB,

1.20

n= Anonesnas
A—a&rpaq:::

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

- £
p_S'

191 JaBnenue raza. ATMocepHoe TaBiIeHHUE.
l'unpocratnueckoe naBIeHUE BHYTPH KUAKOCTH.

CDopMlea JJIsL BBIYHUCJIICHUS OAaBJICHUA BHYTPH KUAKOCTHU!

p=pgh+p_,

1.22 3akoHn [lackans. ['mapaBaudeckuii mpecc

3akon Apxumena. dopmyna ans onpeneneHus BbITAJIKABAIOUIEH CHIIBI,

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

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

1.24

Mexanudeckue KojeOaHWs. AMIUIUTYA, TEPUOJ M YacToTa KoJeOaHMi.

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

1.25

MareMaTtnyeckuii M IPYKUHHBIA MasTHUKH. lIpeBpaienue sHepruu npu

KOJIEOATEIFHOM JIBUKECHUH

1.26

3aryxatomue Konebanusi. BernyxaeHusie konedanus. Pesonanc

1.27

MexaHU4ecKrue BOJIHBI. HpOI[OJ'IBHBIe " IMOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1

CKOPOCTh PacpOCTPAHEHUS BOJHBI:

L=v-T

1.28

3Byk. ['poMKOCTB U BhIcOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI HA TpaHUIIE

nByx cpen. UHdpa3Byk U yapTpa3ByK

1.29

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
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

1.30

Qusuueckue sA6IeHUA 6 Npupooe: TPUMEPHl ABUKEHHUS C Pa3IMUYHBIMU

CKOpPOCTSIMH B )KMBOM W HEXHUBOW MPUPOJE, ACUCTBUE CUJIbI TPEHUS B PUPOJIE

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYOAPCTBEHHOE BHODKETHOE OBLLIEEOBPA3OBATEJIbHOE 01.09.25 16:18 (MSK) Ceptudukat 1694D4352E31D15D68FO0ED1FEBEOFDC

YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.
KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




U TEXHUKE, MPUIUBbI U OTJIMUBBI, JABWXKEHHE TuIaHeT COJIHEYHOH CHUCTEMBI,
PEaKTUBHOE ABUKEHUE )KUBBIX OPIraHU3MOB, PblYaru B TEJE YEJIOBEKA, BIUSHUE
aTMOC(EpHOr0 JaBJICHUS Ha >KUBOW OpraHu3M, IJIaBaHHWE PbHIO, BOCIIPUATHE
3BYKOB KMBOTHBIMHU, 36 MJICTPSICCHHE, CEHCMUUYECKHE BOJIHBI, IlyHAMH, 9XO
Texnuueckue ycmpotiicmea: CUUAOMETD, NATYUKU TOJOXKECHHS, PACCTOSHUS U
YCKOpPEHHS, TUHAMOMETp, IOIIIMITHUKKN, PAKEThl, pblYar, IOABMXHBIA |
131 HETIOBMKHBIA OJIOKHM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXaHWU3MbI B OBITY,
' COOOIIAIONINECS] COCY/IBI, YCTPOUCTBO BOJOMPOBO/IA, THAPABIUYECCKUIA TpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC, apeOMETp, IXOJOT,
HCIIOJIB30BAaHUE YIIBTPA3ByKa B OBITY U TEXHHUKE
2 TEIIJIOBBIE SBJIEHU A
OCHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOpUU CTPOEHUS
21 BelecTBa. Mozenu TBEPIOT o, )KUIKOTO U Ta3000pa3HOr0 COCTOSTHUIA BEIIECTRA.
Kpucraimuaeckue u amopdHbIC Tena
25 JIBxeHue dactuil BemiecTBa. CBA3b CKOPOCTHU JIBMIKEHHUS YacCTHUI[ C
' Temnepatypoii. bBpoyHoBckoe nBmkenue, muddysus
2.3 CmaurBaHMe ¥ KalWJUISIPHbBIE SIBJICHUS
2.4 TerutoBoe pacmpeHue u cxatue
2.5 TerioBoe paBHOBECHE
25 Buytpennss sueprus. PaGora u Teronepenaya Kak crocoObl M3MEHEHUS
' BHYTPEHHEN SHEPrUun
2.7 Bune! Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKITUS, H3TyUCHUE
HarpeBanne wu oxmaxaeHue ten. KomuuecTBO TemmoTsl. Y aenbHas
TEILIOEMKOCTD:
2.8
O=an(t,—1)
3aKOH COXpaHEHUsl YHEPTrUU B TEIUIOBBIX MpoOIleccax. YpaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Hcnapenune m koHueHcausa. MI3MeHeHUE BHYTPEHHEH SHEPruu B MPOIECCe
210 WCIapeHuss M KoHJeHcauuu. Kumenwe KUAKOCTU. YJenbHas TemaoTa
' napoo6pazoBanus: L = Q/m
OOKYMEHT NOAMNUCAH SNEKTPOHHOM NOANUCKI
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211 Bnaxuocts Bo3ayxa

[lnaBnenne wu kpucrtamuzanus. 3MeHeHWEe BHYTPEHHEH JHEpPruu MpHu

IUIABJICHUU U KPUCTAJUIW3alluu. VY aenpHas TEenjaoTa IJIaBJICHUS:

2.12
2=2

BHyTpeHHs11 dSHeprus CropaHus TOIUIMBA. Y JEIbHAs TEILIOTa CrOpPaHUs

2.13 toruBa: = Q/m

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

IIpaxmuuecxue pabomoi

N3mepenne yaenbHOU TeMI0EMKOCTH METAUINYECKOT0 LIMJIMHIPA; KOJIMYECTBA
TEIUJIOTHI, TOJIYYCHHOTO BOJOM KOMHATHOW TeMIMepaTypbl (DUKCUPOBAHHOU
Macchl, B KOTOPYIO ONYIIEH HarpeTbld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 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

Qusuueckue a61eHUs 8 Npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KalMUJUISIPHBIE
2.16 SIBJICHUS B TIPUPOJIE, KPUCTAILIBI B MpUpoae, uznydeHue CoiHIla, 3aMep3aHue

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

Texnuueckue ycmpoﬁcmea: KallWJIIAPHI, IIPUMCEPHI HCIIOJIb30BAaHUA

KpHUCTAJJIOB, JKUJIKOCTHBIN TCPMOMETP, AATYHUK TEMIICPATYPhI, TCPMOC, CUCTEMA

247 OTOIUICHHSI JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBasi TypOHHA, JABHUIraTellb
BHYTPEHHETO CrOpaHHsI

3 SJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 Onekrpuzanus Tel. [[Ba Buaa 3JIeKTpHYECKUX 3apsI0B

3.2 B3aumoneiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IEKTPUIECKOro 3apsaa

34 Onekrpudeckoe mone. Hanpsok€HHOCTH ayekTpuyeckoro mons. [IpuHium
' CYIEPIIO3UIIMHU JICKTPHYECKUX MOJIEH (Ha KAYEeCTBEHHOM YPOBHE)

35 Hocurenn »snexkrpuyeckux 3apsfoB. JlelicTBHE SJEKTPHYECKOTO MO Ha

QJICKTPHUYICCKUC 3aps/bl. HpOBO)IHI/IKI/I " JUDJICKTPHUKU
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[TocTostHHBIN 35eKTpUUecKuil TOK. JleficTBUS nekTpuueckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I =g/t,U=A

DJIEKTPUYECKOE COMPOTHBIICHHE. Y JICTBHOE DIICKTPHIECKOE COMPOTHBIICHHUE:
3.7 R =pl/S

38 3akon Oma as yuactka snekrpudeckoit menu: | = U/R

[TocnenoBarenbHOE COETMHEHUE IMPOBOAHUKOB!
1, =1, U=U,+U,. R=R +R,
3.9 HapaHHeJILHOG COCAMHCHHUC IIPOBOJHHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UgI=I+I;R=2.
- - 2

i

CMeniaHHBIC COCANHCHUS ITPOBOAHHUKOB

3.10 Pabota u momtHOCTSH 51ekTpruueckoro Toka. A = Ult, P = Ul

3akon J[xoyns — Jlenna:

3.11 O=I"-R-t

OneiT Opcrena. MarHuTHOE Moje MPSAMOro MPOBOJHUKA € TOKOM. JIMHHMM

3.12 .
MarHUTHOW UHIYKIIUH
313 MaruuTHoe T1OJ¢ IIOCTOSHHOIO MarHuTa. B3ammojeiicTBHE MTOCTOSHHBIX
' MarHuTOB
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 naMnoqxa)

Qusuueckue s6neHUs 6 Npupode. DIEKTPUUYECKHE SBJICHHUS B aTMmocdepe,
3.17 AIEKTPUYECTBO KUBBIX OPTraHU3MOB, MATHUTHOE T10JIe 3eMJIH, Jpeiid MoocoB,

POJIb MAarHuTHOI'O MMOJIA JJIA JKU3HU Ha 3€MJIG, MOJISIPHOC CUSHUC

Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, PEOCTar,
CUéTUMK  3JIEKTPUYECKOM DSHEPruu, HIEKTPOOCBETHTENbHbIE MPUOOPHI,
3.18 HarpeBaTebHbIE AJIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MPEIOXPAHUTEIH, DSJICKTPOMArHUT, JIIEKTPOJBHTATeNh IOCTOSHHOTO TOKa,

T'CHEPATOP MOCTOSAHHOI'O TOKA

3.19 DrekTpoMarHuTHBIC BOTHBL. 11IKasa 31eKTpOMarHuTHBIX BOJIH

3.20 JlyaeBast Mmonenb ceta. [IpsmonnHeliHoe pacpocTpaHEeHHe CBEeTa

3.21 3akoH oTpakeHHs cBeTa. [lmockoe 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'ma3 xak ontuyeckas cucrema. OnTudecKre TPUOOPHI
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
JIMH3; 3aBUCUMOCTH YIJla MPeJOMJICHHUs CBETOBOrO JIyya OT yIJla MaJCHUs 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
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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
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