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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma 10 ¢Qu3NKe Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHH W TpeOOBaHUU K pe3yslbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MPOTPAMMBI, MPEACTABICHHBIX B
OI'OC 000, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npenmera «Duzukay.

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOXKEHHM U TpeOOBaHUI K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MPOTPaMMBbl, MPEACTABIECHHBIX B
dOI'OC 000, a Takxe ¢ yaetoM deaepanbHOi pabouel mporpaMmMbl BOCITUTaHUS U
KOHIEMIIMHU MTpenoiaBanus yueOHoro npeamera «Duzukay.

Conepxanue mporpaMMmbl 1Mo (U3WMKE HampaBieHO Ha (HOPMUPOBAHUE
€CTeCTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIOIIUXCSA WU OPTaHU3alMI0 H3y4YEHUsI
Gbu3MKu Ha NEeATeTbHOCTHOM OCHOBe. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mnpeamera B peanusauuu tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAIPEIMETHBIM pe3yJibTaTaM 00y4eHHs, a TaK¥Ke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUsI.

[Tporpamma no (hu3MKe yCTaHABIMBAET paclpeerieHre yueOHOro Matepuanina
o rojgaM oOydeHus (MO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIeI0BATEILHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJEpKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yJarOIIUXCHI.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHHS METOJIUYECKON
MOMOIIM YYUTENIO B CO3JJaHUU paboueil mporpaMMsbl 1o y4eOHOMY MPEeAMETY.

®dusuka ABIAETCA CUCTEMOOOPA3YIOIIMM JIsl €CTECTBEHHOHAYUYHBIX yU4eOHBIX
IpPEAMETOB, TOCKOIBKY (DU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB H
SBJICHUM, W3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHEH u (PU3HUECKOU
reorpadueil, BHOCHUT BKJaJ B E€CTCCTBEHHOHAyYHYIO KApTUHY  MHpA,
peNoCTaBIsseT Hambojee SCHbIE O00pa3ibl MNPUMEHEHHS HAyYHOTO METOJa
MO3HAHUS, TO €CTh CIIOCO0A MOTYyYEeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnnHa w3 THaBHBIX 3a71ad (PU3UYECKOTO 0Opa30BaHUSI B CTPYKTYype 0OIIero
oOpa3oBaHUsS COCTOUT B (DOPMUPOBAHWM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpECca K HayKe y 00yJaromuxcs.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TMpEANoiaraeT OBIIAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

e Hay4HO OOBSCHSTH SIBJICHHUS,

e OIICHWBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;
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e HHTEPIPETUPOBATH JAHHBIC M HCIIOJIH30BATh HAy4YHBIE JOKA3aTEIhCTBA
JUTSI TIOJTyYEHUSI BBIBOJIOBY.

Henn wusyueHus ¢GU3MKM Ha YpPOBHE OCHOBHOTO 001Iero 00pa3oBaHMs
ompeJieNieHbl B KOHIEMIMK TpernojaBanus ydeOHoro mpeamera «DPusnuka» B
oOpa3oBareibHBIX oOpraHuzanusx Poccuiickoit @Dexepanuu, pean3yrOIIMX
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOTPAMMBI.

Henu nzyuenus pu3uku:

e TMpuOOpETEHUE HWHTEpPECa M CTPEeMJICHUS OOYYalolIUXCS K HayYHOMY
U3YYECHHUIO TPHUPOJbI, PA3BUTHE HMX MHTEIUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJie TT03HAaHUS U (HOPMHUPOBAHKE
HCCIIEIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e (QopMHpOBaHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa H3YyUYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmMupoBaHHE TPEACTABICHUN O pONMHM (PUBMKHU JJIS Pa3BUTHSA APYTHX
CCTECTBECHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TNPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHATILHOM JIeATeIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJATOTOBKA K
JanbHelIeMy 00y4eHHIO B 3TOM HallpaBJICHUH.

JlocTikeHre ATHX Iiejed MporpaMmbl MO (PU3MKEe HAa yYpOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEYIOIIUX 3a/1ay:

e TMpUOOpPETEHHWE 3HAHMM O JUCKPETHOM CTPOCHUU BENIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, 3JECKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHHSIX

e MPUOOPETEHUE YMEHUN OMHUCHIBATH U OOBSCHATH (PU3NUECKUE SIBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

e OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX PACUETHBIX 3a1ad C
UCII0JIb30BaHUEM buznuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHHUI HAOIIOIATh MPUPOTHBIC SIBJICHUS W BBITIOJHATH OTBITHI,
nabopatopHbie  pabOTBI MW OKCIEPUMEHTAIBHBIC HCCICAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ MHPOPMANHEH (PUIUIECKOTO COEPIKAHMS,
BKJIOYast MH(POPMAIUIO O COBPEMEHHBIX JOCTMKEHUAX (U3UKHU, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO cO cepamu npodhecCHoHANBHON IeATeIbHOCTH, CBI3aHHBIMU
¢ (U3NKON, W COBPEMEHHBIMH TEXHOJOTHSMUA, OCHOBAaHHBIMH Ha
JOCTKEHUAX (PU3UUECKON HAYKH.
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OO1iee 4ncIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4ueHUs: GU3UKU Ha 6a30BOM
ypoBHe, — 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeno), B 8§ kiacce — 68
gacoB (2 uwaca B Hememo), B 9 kiacce — 102 uaca (3 yaca B HEIEN0).

[Ipennaraemsplii B mporpaMMe 1no (pu3MKe MepedyeHb JadopaTOpHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHATEIbHbIM, YUUTEb JEJIaeT BbIOOP MpU MPOBEICHUU
7a00paToOpHBIX PAadOT M ONBITOB C YYETOM HHAUBUIAYAIBHBIX OCOOEHHOCTEH
oOy4Jaronmxcs, CIHCKa SKCIEPUMEHTAIbHBIX 3a/JlaHui, MpEeJIaraéMbIX B paMKax
OCHOBHOTO roCyJIapCTBEHHOT O DK3aMEeHa 1o dusuke.
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COJEPKAHUE OBYUYEHUA

7 KIIACC
®Du3uKa M €€ poJib B MIO3HAHUU OKPYIKAOIIEro MUpa.

duznka — Hayka o npupone. SBneHus npuponbl. PU3HNYECKHE SBIICHUS:
MEXaHNYECKHUE, TEMIIOBBIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnyeckue BenUuYuHbL. M3MmepeHue Qusnueckux BenuyuH. DuUznyeckue
npubopsl. [Torpemnocts n3mepennii MexxayHapoaHasi cUCTeEMa €IMHHIL.

Kak ¢wusuka u gpyrve ecTeCTBEHHbIE HAyKd H3Yy4aloT MPUPOLY.
EcTecTBEeHHOHay4YHBIII METOJl NO3HAHUA: HAOMIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOTIPOCA, BBIJBWKEHUE THIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HabmoqaemMoro sipneHus. Onucanve GU3NYECKUX SIBICHUN C TIOMOIIBIO MOeNei

Jemoncmpavuu.

1. MexaHu4eckne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBbIC
SIBJICHMUSL.

2. @uznyeckue NpuOOpHl U MpOoIeaypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopmuwvie pabomel u onvimel.

1. Omnpenenenue 1eHbI ASTEHUS Kbl U3MEPUTEIBHOTO Ipudopa.

2. M3mepeHue pacCTOSAHUMN.

3. U3mepenne oObEMa KUIKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepOB MaJIbIX TEN.

5. M3Mmepenue temieparypsl NPU IMOMOIIMA >KUAKOCTHOTO TEpMOMETpa U
JaTYMKa TeMIEPaTyphI.

6. IIpoBenenue wucciieoBaHUs MO MPOBEPKE THIOTE3bI: JAIBHOCTH MOJETA
HIapuKa, MyImeHHOTO FOPU30HTAIIbHO, TeM OO0JIbIle, YeM OOoJIbIlle BhICOTA
ycKa.

IlepBoHaYaIbLHBIE CBEJACHNS O CTPOCHMH BeleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKAa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkenne dactul BemecTtBa. CBsI3b CKOPOCTH JBUKEHHSI YACTHI[ C
Temneparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaumonencTBue yacTHI
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHS BEILIECTBA: CTPOCHHUE ra30B, KUJIKOCTEW W TBEPIbIX
(KpUCTAIIMYEeCKUX) Tell. B3auMoCBs3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.

2 Haomonegue mudbdvzuu
2—HaAOMIOACHUC AP PY3
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3. HaGmronenme  siBieHWi,  OOBACHSAIOMIMXCA  NPUTSDKCHUEM WM
OTTAJIKUBAHMEM YaCTHII BEIIECTBA.

Jlabopamopusie padomul u onvimel.

1. OueHka J[uaMeTrpa aroMa METOAOM psaAnoB (C  HUCIOJIb30BaHUEM

dbotorpaduwuii).

2. OmbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIUPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.

JIBMKeHHMe M B3aUMOAeiiCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuer mytu u
BPEMEHH JIBH>KECHUSL.

SIBnenue uHepuMU. 3aKOH HHEpUUHU. B3anMojeilcTBue Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH [BIDKEHHMsS Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
o0beMa BelIeCcTBa.

Cuna Kak xapakTepUCTHKa B3auMoJehcTBUA Ten. Cuila ynpyrocTd U 3aKOH
I'yka. U3mepeHne cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJIEHUE TArOTEHUS M CHUJia
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW IpsMoW. PaBHOonelcTByromas cui. Cuna TpeHus.
TpeHue ckoJIb)KEHUs U TPEHUE TIOKOsI. TpeHue B IpUpPOAE U TEXHUKE.

Jlemoncmpauuu.

HabGnronenne MexaHM4ecKoro JIBHKEHHUS TENa.
N3mepenune ckopoCcTH MPSMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBieHus: HHEPLIMHU.

CpaBHeHHME MACC IO B3aUMOJACHCTBUIO TEI.
CnoxeHue Cull, HalpaBJICHHBIX 110 OJHON OPSIMOIA.
Jlabopamopusie padbomul u onvimel.

1
2
3
4. HaOmroneHne n3MeHeHUs! CKOPOCTU MTPU B3aUMOJEHCTBUHU TEN.
5
6.

1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IlIapUKa B KUIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpepeneHne CpeaHEH CKOPOCTH CKOJIBKEHHS OpycKa WU IapuKa I
HaKJIOHHOM IUIOCKOCTH.
OrnpeneneHue MI0THOCTH TBEPAOTO Tea.

4. OmBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsikeHus (aedopmarvn)
NPY>KUHBI OT TPUIOKEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIbXEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

JJaBieHue TBEPABIX TeJI, ;KUIAKOCTEH U ra3oB.
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Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Tra3a OT oObema, Temmeparypbl. llepemava maBieHus
TBEPABIMU TEJIAMH, KUAKOCTAMHU U razamu. 3akoH llackans. [IneBmaTnueckue
MAaIIHbl. 3aBUCUMOCTb JABJICHHS >KUIKOCTH OT TriyOuHbl. ['mapocraTudeckuit
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XKUAKOCTU U Tra3a Ha IOrPYKEHHOE B HUX TeJo. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOrPYXKEHHON YacTH
T€Ja U IIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

8. YCIOBHE IUIaBaHUs TeJI: IUIABAHUE WJIM IMOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS IIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccrnenoBanue 3aBUCMMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOMU B
YKHUJIKOCTb YaCTH TeJa.

2. OnpeneneHre  BBITAIKMBAIOLIECH  CHJIBI, JECUCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEJIO
B JKHJIKOCTH, OT MACCHI TENa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JNEUCTBYIOIIE HA TEIO0 B KHUJIKOCTH, OT O0BbEMA MOrPYKEHHOU B
YKHAJIKOCTh YaCTH TeJa U OT IJIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Pa6oTa u MOIIHOCTH. DHeprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio
paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.

S A T o

N
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«3omnoroe mpaBuio» MexaHuku. KosddummeHTt monesHoro neicTBus (mamee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprusa. KuHeTtmueckas U NOTEHLIUAIbHAS SHEPIHUS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBHKEHUU Tela

10 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnenoBaHue yCcioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM IJIOCKOCTH.

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

TemioBble sIBJEHMS.

OCHOBHBIEC TIOJOXXEHUSI MOJICKYJISIPHO-KUHETHYECKOM TEOPUM CTPOCHUS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPXKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYJISAPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHue U KamWUISIpHBIE ABICHUS. TermoBoe paciupeHue u cxaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOIO JBUXKCHUS
yactull. BuyTpenHss sHeprus. CnocoObl W3MEHEHHMs BHYTPEHHEH DHEpruu:
Terionepeaaya 51 COBEPIICHUE paboTHI. Buapl TeIUIONepEIaum:
TETUIONPOBOIHOCTb, KOHBEKLIUS, U3ITyUYCHUE.

KommuecTBo TemnoThl. YenabHas TEIIOEMKOCTH BelecTBa. TermnooOMeH u
TEIJIOBOE paBHOBeCHE. YpaBHEHHWE TeruioBoro Oananca. [lmaBneHue w
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECCTB. YAEJIbHAd TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYienbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TeMIIEpaTypbl KHIIGHHS OT aTMoC(epHOTo
JIABJICHUSL.

BnaxnocTte BO3aYyXA.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

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

3aKOH COXpAHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenue 6po
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Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
HaGnronenue TemioBoro pacuvpeHus Te.

N3menenune naBieHus ra3za Mpu U3MEHEHHH O0bEMA U HATPEBAHUM WIIH
OXJIaXKJICHUH.

[IpaBuiia u3mMepeHust TemnepaTypsl.

Buas! Teronepenaum.

OxJaxxieHue Ipu COBEpIICHUU padOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHbIX BEIIECTB.

11. Habmonenvie KuneHusl.

12. HabmroieHre mocTosTHCTBA TeMIIEpaTyphl IIPH TIJIaBJICHUH.

13. MoJiesiv TEIUIOBBIX ABUTATEIIEH.

Jlabopamopuwvie pabomul u onvimul.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJISIPHOTO MPUTSKCHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUs] Ta30B, KUJIKOCTEH WU

TBEPABIX TEIL.

4. OmnpeneneHue AaBlieHUs BO3Ayxa B OAJJIOHE LIIPULA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTH JABIIEHUS BO3AyXa OT €r0
00bEMa 1 HarpeBaHUs WIN OXJIAXKICHHUS.

6. IIpoBepka runores3nl JTMHEHHON 3aBUCUMOCTH JITUHBI CTOJIOMKA KUIAKOCTU

B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.
7. HabOmogeHue wu3MEHEHUsT BHYTpPEHHEW OSHEpPruM Teia B pe3yjbTaTe
Terionepeaadyu U paboThl BHEITHUX CHUIIL.

8. HMccinenoBaHue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJIHOM H

ropsi4eu BOJBI.

9. OmnpezgerneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJIOM  mOpH

TEMI000MEHE C HArPEThIM METAJUTHYCCKUM ITUITHHIPOM.

10. OnpeneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucnapeHus.

12. OnpenieeHUe OTHOCUTEIBLHON BIIaXKHOCTU BO3/yXa.

13. OnpeneneHue yaeabHON TEMIOTHI IUIABJICHUS JIbJA.

JJleKTpU4YecKre U MATHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspkeHHbIX  Ten. 3akoH Kynona (3aBUCMMOCTh  CHIIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsl.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B JKUJIKOCTSX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE Y MAPAJJIEIBHOE  COEAMHEHUE
IIPOBOJIHUKOB.

PaGorta u MomHOCTh »dyekTpuueckoro Toka. 3akoH J[xoyms—Jlenua.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe none. MarHuTHoOE 1oje 3eMJId U €ro 3Ha4eHUe I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarHuTHOe 1OJE€  DJIEKTPUYECKOro Toka. IIpuMeneHue
3JIEKTPOMArHMTOB B TEXHHKE. J[€MICTBE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTaTENlb MOCTOSIHHOTO TOKa. VCmoyib30BaHME JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanesd. SABnenue snektpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa poa dIEKTPUYECKUX 3apsI0B U B3AUMOJACHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAss UHIYKITHSL.
3aKOH COXpAaHEHUS JIEKTPUYECKHUX 3aPsJIOB.
[IpoBOIHUKY U AUBAEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHnkn NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenue 351eKTpUYeCcKOro Hanpsy)KeHUs. BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUMN.
. BzaumoiericTBrE MOCTOSTHHBIX MATHUTOB.
16. MoaenupoBaHre HEBO3MOXXHOCTH PA3/ICICHUS IIOJIFOCOB MarHuTa.
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17. MoaenupoBaHue MAarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19. MarHuTHOE MoJi€ TOKa. DJIEKTPOMArHHUT.

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

21. DJEKTPOABUTATEND ITOCTOSTHHOTO TOKA.

22. MccnenoBaHue SIBICHUS IEKTPOMArHUTHON MHYKIIHH.

23. OnbiThl @apajes.

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

25. DJEKTPOTreHEPATOP MOCTOSSTHHOIO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1. OnpIThl 1O HAOMIONCHUIO OHJIEKTpU3AIMU Tel WHAYKIMEH U TpHu
CONPUKOCHOBEHUH.

2. HMccnenoBanue [EWCTBUSA DIIEKTPUYECKOTO IO HA MPOBOAHUKH U

JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUIECKON 1IETH TOCTOSIHHOTO TOKaA.

N3mepeHue u peryaupoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HANPSIAKEHUS.

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

CONPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSI Ha PE3UCTOPE.

7. ONbBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOWIAAUd MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSKEHUW TPU TMOCIEI0BATEIbHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Jyisi CUJIbI TOKAa MNpPHU MapauieIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OnpenieIeHUEe MOIIHOCTHA  3JEKTPUYECKOTO TOKAa, BBIJACISEMONM Ha
pe3ucTope.

12. MccrnenoBanne 3aBUCUMOCTH CWJIbI TOKa, UIYIIETO YEPE3 JIAMIOYKY, OT
HaIIpsKEHUS HA HEW.

13. Onpenenenue KII/] narpeBarensi.

14. UccrenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOrO TMOJs MOCTOSHHBIX MArHUTOB MHOpPH  HX
00BeIMHEHUY U Pa3/ICTICHUN.

16. MccrnenoBanue AEMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.
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17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJbl TOKa W HAIpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue nercTBUS MarHUTHOTO T10JIs1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. 3mepenune KIIJI anexkTpoiBUraTeIbHOM YCTaHOBKH.

21. OOBITBL IO HWCCIEOOBAHUIO SIBJICHUSA HJIEKTPOMArHUTHOM WHAYKIIUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYECHUS WM HaIpaBiICHUS HWHIYKIHUOHHOIO
TOKaA.

9 KUIIACC

Mexanuveckue siBJICHUSA.

Mexannueckoe JABWXKEHHE. MarepuanbHas Touka. Cucrtema oOTcuéra.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JABWXKEHHS. PaBHOMEpHOE MpPSAMOJIUHEHHOE
nBkenne. HepaBHoMmepHoe npsiMosinHeitHOe ABuxkeHue. CpeaHsis 1 MrHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe nBwKeHue. CB0OOOIHOE
nageHue. OnbITel ["anumes.

PaBHOMepHOE nBMXkeHWE MO OKpYy>KHOCTH. Ilepmon m dacrtota obOparieHus.
JluneriHasg u yriioBas CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[Iepseiit 3akoH HeroToHa. Broponi 3akon HeroroHa. Tpernit 3akoH HeroToHa.
[IpuHIUII CYyNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHHUS MTOKOsI, APYTUE€ BUbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Bmxkenune mianetr Bokpyr Connua. IlepBas kocmmyeckass CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aAKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. M3meHenue mMmiynbca. UMIynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibCca. PeakTUBHOE IBUKEHUE.

Mexanudeckass paboTa W MOUIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHus. CBsi3b SHEpruu U pabotsl. [loTeHIIManbHas YHEPTUs Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprus cxaTol npyxuHbl. Kunertnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHUS MEXaHWYECKOU

SHEPTHUH.
Hemoncmpayuu.
1. HaGmronenue MexaHUYECKOro JBUKEHUS TeJla OTHOCUTEIBLHO PAa3HbBIX Tl
OTCYETA.
[JOKYMEHT MOAMNWCAH 3MIEKTPOHHOW MNOANMUCHIO
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2. CpaBHeHME MyTe€W W TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenune cKkOpoCTH U YCKOPEHUS MPSIMOITMHENHOTO IBUKEHMUS.

UccnenoBanre npru3HakoB paBHOYCKOPEHHOTO JIBHXKECHUSI.

HaGmronenune nBrmkeHus Tesa no OKPyKHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA

«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUKEHHUH

OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl Tejla U ACHCTBYIOIIEH HAa HETO
CHJIBL.

8. HaOmronenue paBeHCTBaA CUJI IPU B3aUMOJICHCTBUU TEll.

9. M3MeHeHue Beca Tella Ipu YCKOPEHHOM JBUKEHHM.

10. [Tepenaua nmnynbca npu B3aUMOJCUCTBUM TET.

11. [IpeoOpazoBaHus SHEPTUH NIPU B3AUMOJICUCTBUH TETI.

12. CoxpaHeHHE UMITYJIbCA TIPU HEYIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHHE UMITYJIbCa TTPU a0COJIFOTHO YIPYTOM B3aUMOJICHCTBUM.

14. HabGmroieHre peakTUBHOTO JBUYKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUHU MPU CBOOOTHOM MaCHUMU.

16. CoxpaHeHHE MEXaHUYECKOW IHEPTUM TIPU ABUKEHUU TeJla MO/l JeHCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1. KoncTpynpoBaHme TpakTa s pa3roHa W JAJbHEMUIIETO PABHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

2. OmnpenenieHre Cpe/lHEe CKOPOCTH CKOJBXEHUsSI Opycka WIM JIBHXKCHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Tela MPU PABHOYCKOPEHHOM JIBHXKEHHUH I10
HaKJIOHHOM IUIOCKOCTH.

4. HccnepoBaHne 3aBUCHMOCTH IYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOM CKOPOCTH.

5. [IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. MccnenoBaHue 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenenne kodpPuIeHTa TPEHUS CKOJIbKECHHUS.

8. Omnpexnenenue KECTKOCTU MPYKUHBI.

9. Ompenenenrie pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU3OHTAIILHOW MMOBEPXHOCTH.
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10. Ompeenienne  pabOTBl  CHJIBI  yIIPYTOCTH TMPU  TMOAbEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U TTOJABHKHOTO OJIOKOB.
11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTUU.
Mexanuveckue KoJe0aHUS U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEPUO]I,
4acToTa, aMIUTUTyAa. MareMaTuueckuil U NpyXKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxarone — kosieOaHusa.  BeiHykzaeHHble — kosneOanus.  Pe3onanc.
Mexanuueckue BosiHbl. (CBoicTBa MexaHWMYecKuX BOJH. [IpomonbHbie U
nornepeyHble BOJHBL. JIIMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koseO0aHWi Ted IO JEWCTBUEM CHUIBI TIKECTA U CHIIBI
YOPYTOCTH.

HabGmronenue xosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.
PacnpocTtpanenue npo10abHbIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYECKUH PE30HAHC.
JIaﬁopamoprte paoomovl u onvimol.
1. OmpeneneHue YacTOThl M MEpUojia KoJieOaHUM MaTeMaTUYECKOTro
MasTHHKA.

2. OmnpeneneHue 4acTOThI U IEpUoaa KoyieOaHU i MPY>KUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCMMOCTHU MEpUOJia KOJIEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. WccnenoBaHue 3aBUCUMOCTHU MEPHUOJIa KOJI€OAHUN MPYKUHHOTO MasgTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH IMEpUOJA KOJEOAHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITBI, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  MEpHojAa  KoJeOaHuu
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.
DJIEKTPOMATHUTHOE I0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
AJEKTPOMArHuTHhIX BOJH. Illkana snekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.

o v oA W
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DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BosiHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO

TenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBeta. 3atMenus ConHua u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpa)X€HHE cBeTa. lICronp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOIAX.

Jlunza. Xonm onayuedr B guH3e. OnTuyeckas cucrema ¢oToanmnapara,
MHUKpOCKONA M TeJiecKoma. [71a3 kak onTudeckas cuctemMa. bIM30pyKoCTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HptoToHa. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeMBArOLIEH JINH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunmun aevicTBus doToammapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. PaznoxeHue 6enoro cBeta B CIEKTP.

12. [lomy4yenune 6em0ro cBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenoBanne 3aBUCHMMOCTH YIJIa OTPaKEHUSI CBETOBOIO Jiyya OT yria
naJICHUS.

2. M3yuenue xapakTepuCTUK H300paXeHUs MPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yIJia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».

© ® N oA W N R
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4. TlomydeHnue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

6. OnbITHI 110 Pa3yIOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OmbITHI MO BOCHPUSTHIO LIBETA MPEIMETOB NPH UX HAOIIOJCHUU 4Yepe3
I[BETOBBIE (PUIIBTPHI.

KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u rutanerapnas mojens aroma. Monens aroma bopa.
Wcnyckanue u norioiieHue ceeta aroMoMm. KBaHThl. JInHelyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
aapa. Hyknonnas wmoxaens aromHoro sapa. M3ortombl.  PanmoakTuBHBIE
npeBpaienusd. [lepuon nonypacnana aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMsS 3apsI0BOTO M MAacCOBOI'O YHCEIL.
DOHeprusi CBsA3M aToMHbIX sjep. CBa3b Macchl M dHepruu. Peakuuu cuHTe3a U
nenenus siaep. Mctounuku sneprun CosiHLa U 3BE3 L.

SnepHas osHepretuka. JleMCTBUS pagUOAKTUBHBIX H3JIyYCHUN HaA JKUBBIC
OpraHUu3MBbl.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YEHHS U MOTJIOUIECHUSI.

2. CHexTpbl pa3au4HbIX T'a30B.

3. Cnekrtp Boaopoaa.

4. HabmroneHue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

6. Perucrpanus usiydeHusi NpUPOIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HabGmroneHue CIIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYUYEHHS.

2. HccnenoBaHue TpEeKOB: W3MEPEHHME IHEPTrUM YACTULBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTUBHOTO GOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpHUTENHEHO-00001IaIOIINI MOTYJIb MIPEIHA3HAYEH JJISl CUCTEMATHU3aAlUU
U 0000meHnsT TPEIMETHOTO  COACPXKAHWS W OMbITa  JCSITEIBHOCTH,
IpUOOPETEHHOTO TPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TaKkKe JUIsl OATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy 10 (Qu3uke [isi OO0y4arommxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MPEMET.

[Ipn M3ydeHUM AAHHOTO MOIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIbI
JesITeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0O0ydeHHs, (OpMHUpPYETCS
€CTECTBEHHOHAY4YHasl I'PaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIEI0BaHHUS
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SBJICHUA TIPUPOJBI M TEXHUKH, OBIAJICHUE YMEHUSMHU OOBACHITH (pu3mdeckue
SBJICHUS, TIPUMEHSS TIONyYCHHbIE 3HAHWSA, pemaTh 3a7adyd, B TOM YHCIE
KaueCTBEHHBIE U DKCIIEPUMEHTAIbHBIC.

[IpuHIIUTIUATBHO JESATENHHOCTHBIN XapakTep JAaHHOTO pasjieia peain3yeTcs
32 C4y€T TOro, 4Yro OOy4yaromuecs BBIIOIHSIIOT 3a/laHusd, B KOTOPBIX UM
TpeJTaracTCs:

Ha OCHOBE IIOJNIyYEHHBIX 3HAHWWA pACIO3HABATh WM HAYYHO OOBSICHATH
du3nYeCcKue SIBICHUS B OKPYKAIOIIEH MPUPOJIC U MOBCETHEBHOM JKHU3HM;

UCTIOJb30BaTh HayYHbIC METOJIBI UCCIICIOBaHMS (PU3HUECKUX SBICHUH, B TOM
YHCIIe ISl IPOBEPKU TUIIOTE3 U MOJYICHHUS TEOPETUIECCKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanboJiee BaKHBIX JOCTIKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUICCKOTO MCIIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB
SHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUH.

Kaxmas w3 TeM JaHHOTO MOJYJsS BKIIOYAET AKCIIEPUMEHTAIbHOC
UCClIeJOBaHHE 0000IIaroero xapakrepa. Moayiab 3aBepiiacTcsl MPOBEJACHUEM
JIMAarHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOI'O OOIIero oOpa3oBaHusl.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3nKu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO

Ha JOCTM)KEHHUE TIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX 00pa30BaTEIbHBIX

pe3yabTaToB.

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

y oOyuatoierocs OyayT cpopMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B

JacTu:

e 1) MaTpUOTHYECKOr0 BOCIUTAHUS:

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

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

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

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

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

e 3)3CTeTHYECKOr0 BOCIIUTAHUSA:

e - BOCIPUATHE ICTETUUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

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

e - pa3BUTHE HAYYHOW JIOOO3HATENBHOCTU, MHTEpPECAa K HCCIEA0BATEIHCKON
NEeSITENbHOCTH;

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

e - OCO3HaHHE IIEHHOCTH Oe30macHoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJIOTMUECKOM MHpPE, BaXXHOCTU MpaBUi O€30IaCHOrO IIOBEJIEHUS Ha
TPaHCIIOPTE, Ha JOporax, ¢ 3JEKTPUYECKHUM M TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

e - chopmMupoBaHHOCTh HaBbIKa pediaeKcHH, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOTO K€ IpaBa y Ipyroro 4eloBeKa;

e 6) TPYIOBOIO BOCIIMTAHUA:

e - AKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a7ad (B pamMKax CEMbH,
00pa30BaTeIbHOM  OpraHM3alM, TopoAa, Kpass) TEXHOJOTMYECKOH U
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COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY M3YUCHHUIO Mpodeccuii, CBI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e - OpUCHTAIlUSd Ha TPUMEHCHHE (U3MYCCKUX 3HAHWMU JJIA pElIeHHs 3aj1ad B
00J1acTH OKpY’KaroIIeH cpenpbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX MTOCTIECJICTBUI JIJI1 OKPY’KAIOIIEH Cpebl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOjeM U MyTel ux

penieHus;

e 8) aganTanMu K M3MEHSIONIUMCS YCJOBHSM COLMAJIBHON W MPUPOTHOM
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BBINOJHEHUH WCCICIOBAHUN W
MPOEKTOB (U3MYECKONM HAMPaABIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIeSTeNTbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM 4HCIIe (POPMYIHPOBATH
UJIeH, TIOHATUSA, TUIIOTE3bI O PU3HUECKUX 00OBEKTaX U SABIICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

e - IUIAHMPOBAaHHUE CBOErO0 pa3BUTUS B MPUOOPETEHWH HOBBIX (PUINYECKUX
3HAHUI;

e - CTPEMIICHHME aHAJIM3UPOBATh U BBIABIATH B3AMMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OICHKA CBOMX JACUCTBHM C YYETOM BIMUSHHMS Ha OKPYKAIOWIYIO Cpexdy,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte OocBoeHHS mporpamMmbl o0 (HU3WKE HA YPOBHE OCHOBHOI'O
oOrmero o6pa3oBanus y oOydaromierocsi Oyayt copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IIO3HABATEIbHBIC YHUBEPCAIbHBIC yUCOHbIC ISHCTBU,
KOMMYHUKATHBHBIE  yHHBEpCaJbHbICe  y4eOHBIC  JICHCTBUS, PETYJSATUBHBIC
YHHUBEpCAJIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble JJjoruueckue 1eficTBUA:
e BBIABIATh M XapaKTEpHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(ssBNIEHU);
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e YCTaHaBJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCHU(PUKAIIMKU, OCHOBAHUS JIJIs
0000111eHNs U CPAaBHEHUS,

e BBIABIISTh 3aKOHOMEPHOCTU U MPOTHUBOPEUUS B paCCMAaTPUBAEMbIX (haKTaXx,
JAHHBIX U HAOIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;

e BBIABIATh MPUYMHHO-CJICACTBEHHBIC CBS3M IMPU H3YYCHUH (DU3UUECKUX
SBJICHUI U MPOIIECCOB, JIENaTh BBIBOJIBI C UCTIOJb30BAHUEM JIETYKTUBHBIX
U WHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTATh TUIIOTE3bl O B3aMMOCBS3SIX
(u3MUECKUX BEITNYHH;

e CaMOCTOSITENILHO BBIOMpATh CIIOCOO pelieHus Yy4eOHOUW (U3NUECKOM
3alayu (CpaBHEHHE HECKOJIBKUX BAPUAHTOB peIleHUs, BHIOOp HamOolee
MOJXOJAIIETO C YIETOM CaMOCTOATENBHO BBIACIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue AelcTBUS:

e HCIOJIB30BaTh BOMPOCH! KaK MCCIIEA0BATEIILCKII HHCTPYMEHT IMO3HAHNS;

e TPOBOJUTH MO CAMOCTOSATEIHHO COCTABICHHOMY IIJIaHY OIbBIT, HECIOKHbBIN
(Gu3nUecKuii 3KCHEpPUMEHT, HEOOJIbIIOE UCCIeI0BaHue (PU3NYECKOTO
SIBJICHHSI,

e OIICHMBATh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HWH(MOpPMAIIHIO,
MOJYYEHHYIO B X0JI€ UCCIICIOBAHUS UJTH SKCTIEPUMEHTA,

e  CaMOCTOSITEILHO (POPMYTUPOBATHL 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTBITA, UCCIICIOBAHMS;

e TMPOTHO3MPOBATh BO3MOXKHOE JalbHeWmee pa3BUTHE (PUINIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHUSI 00 X Pa3BUTUU B HOBBIX
YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

e TPUMEHATH PA3IMYHBIC METOJIBI, HHCTPYMEHTHI M 3aIMIPOCHI MIPU TOUCKE U
orOope HMH(pOPMAlUKU WIA JAHHBIX C YY4ETOM MPEIIOKEHHOU Y4eOHOU
dusznueckoi 3anayu;

e AHAIM3UPOBATH, CHCTEMATHU3WPOBATh U HMHTEPIPETUPOBATH MH(OPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYI0 (QOpMYy MpeACTaBICHUS
uHDOpMAIIMM W WUIIOCTPUPOBATH peEIIacMbie 33Ja4d  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpauKoil 1 1X KOMOWHAITASMH.

KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE YUeOHbI€ /IeiicTBUS:

e B XOJle¢ OOCYXJeHHUsI y4yeOHOro Marepuana, pe3ysbTaToB JIA0OPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMbI U
BBICKA3bIBaTh HJICW, HAIICJICHHBIE HA PEIICHUE 3aJa4d W TMOJJep>KaHue
Onaro)ke1aTeIbHOCTH OOIIEHNUS;

e COMOCTABJISITh CBOM CYXKIEHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB
aranora, OOHapy>KMBaTh Pa3jINiKMe U CXOJICTBO MO3UITUN;
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e BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

e MyOJWYHO MPEACTABIATH PE3yIbTAThHI BBITIOJHEHHOTO (PU3UYECKOTO OIbITa
(aKCTIepuMeEHTa, UCCIIEIOBAHUS, TIPOCKTA);

e TMOHMMATh M  HCIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHOM paboThl TMpPU pEIICHUU KOHKPETHOW (U3MUECKOU
poOJIeMBI;

e TPUHUMATH IEJH COBMECTHOW NEATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no e€ JOCTIKEHMIO: PACHPENeNsaTh POiH, OOCYXAaThb MPOLECCH U
PE3YNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

e BBINOJHATH CBOIO YaCTh PabOTHI, JOCTUTAsi KaY€CTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIpABICHUIO M KOOPAMHHUPYS CBOM JEWUCTBHS C JIPYTUMHU
YJICHAMH KOMAaH/IbI;

e OIICHWBATh KAYECTBO CBOETrO BKJaJa B OOMIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOATENbHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszanus:

e BBIABIIATH MPOOJIEMBbl B )KM3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIIUX
I petieHust (GU3N4YEeCKUX 3HAHUM;

e OPHUEHTHPOBAaTbCA B PA3IMYHBIX TMOJIXO0JAaX MPUHATHS  pEUIeHUM
(MHAMBUAYaTbHOE, NMPHUHATHE PEUIEHUS B TPYyIE, NMPUHATHE pPEIICHUN
rpynmnom);

e CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pELIECHUS (PU3NUECKOH 3a1auu UIu
IJlaHa MCCIIEOBAaHUS C YYETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPeAaracMble BApUAHTHI PEIICHUN;

e JlenaTh BBIOOpP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBII HHTEJVICKT:

e JIaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluu U Npeaararh IU1aH €€ U3MEHEHMUS;

e OOBSACHATH MPHUYMHBI  JOCTIKEHUS  (HEJOCTIIKEHHUS) Pe3yJIbTaToB
JESITENbHOCTH, AaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJTHEHUS
¢u3nyeckoro HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHHUBIIMXCS CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEW;

e OLEHMBATH COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

e CTaBUTh ce0s Ha MECTO JIPYroro 4yejoBeKa B XOJE CIOpa WM AUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e IpHU3HABaTh CBOE MPABO Ha OMIMOKY MpU peUIeHUH (PU3NYECKUX 3a7a4 WIH
B YTBEPXKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYTOro.
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IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce mpeMETHbIC PE3yIbTaThl Ha 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHU:

e HCMOJBb30BAaTh TMOHATHS:  (U3MUECKHE ¢  XUMHUYECKHUE  SIBJICHUS,
HaAOJI0/ICHHEe, HKCIIEPUMEHT, MOJIeb, TUIOTe3a, €AUHMIIBI (U3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPABHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHs, pPAaBHOJEHCTBYIOIIAS
cuia,  gedopmanus  (ympyras, TutacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbBL;

e paznuyath siBIeHUs (Auddy3us, TEMIOBOE IBMKEHHE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JBI)KEHHE, HEPaBHOMEPHOE JBIDKCHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpallleHUs, TMepenada JaBjieHUs TBEPABIMU TeJIaMH, >XUIKOCTIMH U
razamy, armMocdepHoe JaBlieHHE, IUIaBaHHWE TeJ, MpeBpalleHUs
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUIO WX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SBJICHUN B
OKpY>KaloIlleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
npupojie, ACUCTBUE CWJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOI0 JaBJICHUS Ha KUBOW OpraHU3M, IUIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBEKa, IIPU 3TOM MEPEBOIUThH MPAKTUUECKYIO 33a/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MTpU3HAKK) (PU3NUECKUX SIBIICHU;

e OIKCHIBATh W3YUYEHHBIC CBOMCTBA TeNl U (PU3MUECKUE SBICHUS, UCIIOIb3YSI
dbuznyeckue BeNWYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIa TSAXKECTU, BEC
Tena, Cujla TPEHUs, JAaBieHUe (TBEPAOro Tela, >XKUAKOCTH, Tra3a),
BBITAIKMBAIOIIAS CHJIA, MEXaHWYECKass paboTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CWIbI, KOI(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W MOTEHIHAlbHAs SHEPrusi), MPU OMHCAHWU MPABUIBHO
TPAKTOBaTh  (PU3WYECKUA  CMBICI  HMCIOJB3YyeMbIX  BEIUYHH, WX
0003HaueHUs W EIUHUIIBI (U3HUYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYMHAMH,
CTpOUTH TpaprKK N3YUCHHBIX 3aBHCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepH30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBICHUS U MPOIECCHI,
UCTIOJIb3YSI TIPaBWJIA CIIOKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHs pblyara (0sioka),
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«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHHS MEXaHWYECKON
SHEPruM, NpU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

e OOBACHATH (PU3UUECKUE SBJICHUS, IPOLECCH U CBOWCTBA TE€JI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJIATh [IPUUUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKHX ILIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

e pewmaTb pacy€THbIE 3aJadyd B |—2 JEHCTBUA, MCHOJIB3YsS 3aKOHBI M
(Gopmysibl, cBs3bIBarolIMe (U3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJIUTH PacyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a]]a4, OLEHUBATh PEATTMCTUYHOCTD
HOJYyYEHHON (PU3NYECKOMN BEIIMUUHBL;

e pacrmo3HaBaTb NPOOJIEMBbI, KOTOpPbIE MOXXHO pEIUTh MpU MOMOIIU
(u3MYECKUX METOJI0OB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanosioxkenue  (Tumnoresy),  pazauMyaTb M MHTEPIPETUPOBATH
NOJIyYEHHBI pe3yJbTaT, HAXOJIUTh OHIMOKM B XOJI€ OIbITa, JAeNaTh
BBIBOJIBI 10 €T0 pe3yjbTaTaMm;

e TMPOBOJUTH ONBITHI MO HAOMIOACHHIO (U3UYECKUX SABICHUA WIIHU
buzndecKux CBOICTB TEI: dbopmyIUpoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOT0 000pYAOBAHMS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BHIBOIBI;

e BBINOJHATh NPSIMbIE HM3MEPEHUS PACCTOSIHMS, BPEMEHH, MAacChl Tela,
o0béMa, CHUIBI M TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

e TPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOU (PM3MUECKON BEIIMUUHBI OT
IPYroM C HCIOJIB30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU NYTH
PAaBHOMEPHO JBIXKYLIErOCsS Tejla OT BPEMEHU [BUKEHUS TeENd, CHIIbI
TPEHHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUA OT IJIOIIAI CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYrOCTH OT YAJUHEHHS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BbEMa
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJIO, YCIOBUN
IUIaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTbh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIE[OBaHUs, coOUpaTh YCTaHOBKY U
BBIMOJHATh W3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl IMOJYYEHHOH 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHJIE
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NpPEeUIOKEHHBIX TaONUIl U TpadUKOB, JAeJaTh BBIBOJBI IO pe3ysbTaTaM
UCCIIEI0BaHNS;

e IIPOBOJAMUTH KOCBEHHBIE HU3MEpPEHHUS (PU3UUECKUX BEIMYUH (IJIOTHOCTH
BEUIECTBA JKUJKOCTHM M TBEPAOrO TEJA, CHJIA TPEHHSI CKOJIbKEHMS,
JABJICHUE  BO3JyXd, BBITAIKMBAIOIIAS  CHJA, JICHCTBYHOLlas  Ha
HOrpyXKEHHOE B JKMJIKOCTb TeJO, KOA((UIMEHT IO0JIE3HOrO JEHCTBUS
OPOCTBIX MEXAHU3MOB), CHEAysd MPEIOKEHHON MHCTPYKUHU: IIpH
BBIMIOJIHEHUH H3MEPEHUIl coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYEHHE HCKOMOW BEJINYUHBI,

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

e yKa3blBaTh NPUHILMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, JMHAMOMETp, COOOIAIOIIMECS COCY/Abl, OapomeTp,
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 BOJONPOBOJA, TUAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKHUX SABJICHUA U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HMHPOPMALKIO O  M[pUMEpax)
MPAKTUYECKOIO HCIOIb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3JI0POBbSI M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOIIEH cpee;

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

e HCIIOJb30BATh MPHU BBINOJIHEHUU YYE€OHBIX 33JaHUIl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO  COJEpKaHHWs, CIPABOYHbIE MAaTepUalbl,
pecypcel cety HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO37aBaThb COOCTBEHHBIE KpaTKHe MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMaHK (HU3UIECKOTO COACPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOIICHHsS O pe3yibTaTax MpPOEKTOB
WIM Y4eOHBIX HMCCIEAOBAaHUH, MpPU HTOM TIPaMOTHO HCIIOJIb30BAThH
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W3YYCHHBI TIOHSATHUHBIA ammapar Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUICHUE TTPE3CHTAIUEN;

e TMpPU BBHINIOJHEHUM YYEOHBIX MPOCKTOB M MCCIEIOBAHUN paclpeeisTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CI€AUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, aJEKBAaTHO OLEHUBATh
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aUMOJECICTBHE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

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

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

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

e paznuyaTh sIBJIEHUS (TEIJIOBOE paCIIUpPEHHUE U CKaTue, Teruionepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUYMBAaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJIEHCAIIUs, IUIABJICHUE, KpHUCTaUU3alus (OTBEpACBAaHUE), KUIICHUE,
Teruionepeaaya (TeTI0NPOBOHOCT, KOHBEKIUS, U3JIy4eHUE),
ANIEKTpHU3AIUs Tel, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHUCAHUI0 MX XApPAaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTallIbl B mpupoae, usiydeHne ConHua, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
nmoyie 3eMiH, Jpeid TOII0COB, POJIb MAarHUTHOTO TOJS JUIS JKA3HU Ha
3emuiie, MONSIPHOE CHUSTHUE, P 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y 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 BEIIECTBA, YyJAElbHAs TEIUIOTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU
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MallWHbBI, OTHOCUTENbHAA BJIAXXHOCTb BO3JyXa, JJEKTPUUECKUU 3apsf,
CUJa TOKa, JJIEKTPUYECKOE HANPsKEHUE, CONPOTHUBIICHUE IIPOBOJHMKA,
yIeIbHOE  CONpOTUBIEHHE  BeEllecTBa, pabora U MOUIHOCTh
ANIEKTPUYECKOT0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPaKTOBATH
(u3nYecKuil CMBICT HCHOJB3YEMBIX BEIMYMH, 0003HAYEHMS] U €IUHHULIBI
(U3nYeCKUX BEJIUYMH, HAXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(U3nYeCKyt0 BEIUYMHY C JPYrUMH BEIUYMHAMHU, CTPOUTH TpaduKu
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

e XapaKTepu30BaTb CBOMICTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKEHMSI MOJIEKYJSIPHO-KUHETUYECKON TEOPHUU
CTPOEHMsI BEILECTBA, MPUHLUI CYNEPHO3ULINM MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jixoyns—JleHnia, 3aKkOH COXpaHEHHUsI DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3aIlIMChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

e OO0BICHATH (PU3MUYECKHE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUld NMPAKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISTH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIC 3aJayd B 2—3 JACUCTBUS, MCIOJb3yS 3aKOHBI U
dbopmynbl, CBsI3bIBaIONINE (DU3WUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHMSl 3aJlayd 3allHMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOUpaThb 3aKOHBI U  (QOPMYJIbI,
HEOOXoaUMblEe Ui €€ penieHus, NPOBOJAUTh PACUETBl M CpPaBHUBATh
MOJIyYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMYHUHBI C U3BECTHBIMU JAHHBIMU;

e pacmo3HaBaTb NPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh MpPU OMOLIU
($U3NYECKUX METOJIOB, HCIIONb3Yys OMHCAHHME WCCIEIOBAHUS, BBLACIATH
IIPOBEPSAEMOE  IPEAINOJIIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSIKA
IIPOBEJECHUS UCCIIEOBAHMSA, AEIIATh BEIBOBIL;

e TMPOBOAWUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
(Gu3nYeCKUX CBOMCTB Tel (KaMUUIPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHUsl IpU H3IYYEHUM OT I[BETa H3JIydarolled (morionaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHs BOJABI OT TEMIIEPATyphl KUIAKOCTU U
Iomana €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apslOB, B3aMMOJCHCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3YAJIIM3allAsl MArHUTHBIX TI0JIEM TIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOI'O IIOJI Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTa,
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CBOMCTBAa 3JIEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
IpoBepsieMble MPEANOIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHMsl, OMUCHIBATH X0 OIBbITa U (POPMYJIUPOBATH BHIBObI;

e BBIIOJHATH MpsMbIE  HU3MEpPEHUsT  TEeMIepaTypbl, OTHOCHTEIbHOM
BIQKHOCTH BO3/JyXa, CHJIbl TOKA, HANpsOKEHUS C HCIOJIb30BAHUEM
aHaAJIOTOBBIX NPHUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATh
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COJIIOTHOM MOrPEUIHOCTH;

e IIPOBOAMTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYHHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX HW3MEPEHHH  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAW MOMEPEYHOro
CEUEHUs U YAEIBbHOIO CONPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
WAYIIETO Yepe3 TPOBOJHUK, OT HANpPsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEIOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHHUE, COOMpATh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, Clenys MPeajoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynabTaThl MONYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUI] W TpaduKOB,
JeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHMS;

e TMPOBOAWTH KOCBEHHBICE HW3MEpPEHUS (PUINYECKUX BeIMUMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHHE TNPOBOJHWKA, paboTa u
MOIITHOCTh JJIEKTPUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIENysl MPEATOKEHHON WHCTPYKIUHU, U
BBIUMCIISTH 3HAUCHNE BETHUNHBI,

e COOJIIOAATH MpaBUJIa TEXHUKH O0€30MaCHOCTU MpHU padoTe ¢ Ja00paTOPHBIM
000py/1I0BaHUEM;

e XapaKTepU30BaThb MPHUHIUMBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HMX ONucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETYMUK OJJIEKTPUUECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPBI, HarpeBaTEIbHBIE 3IEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTENH, JICKTPOMArHUT, HJIEKTPOABUTaTEIb IOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPONCTBA W H3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETpP, ABUraTeb BHYTPEHHETO
CTOpaHHUs, BJEKTPOCKON, PEOCTaTr), COCTaBIATb CXEMbI 3JIEKTPUUYECKHUX
Henei ¢ mocieoBaTeIbHbIM U MapaljIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasziunuasi yCJIoBHbIE 0003HAUEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETICH;
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e TMPUBOAWTH MpUMEPHl  (HAXOAWTh HMHPOPMALUIO O  MpUMEpPax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3J0POBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEAECHUS B OKPYKAIOLIEH CPENIE;

e OCYIIECTBIATh TNOUCK HHPOpMAIUU (PUIUYECKOTO COJCPKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUMBOM WIIM MOXKET OBITH HEJJOCTOBEPHO;

e HCIOJb30BaTh MPU BBHINMOJIHEHUU Y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JTUTEPATYpPy  (PU3UYECKOrO  COJEp)KaHWs, CIPaBOYHbIE MaTepualbl,
pecypcol cetn MHTepHeT, BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MHGOpPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTb COOCTBEHHBIE IMUCHMEHHBICE U KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
colepXaHusi, B TOM 4YHUCJIe MNYyOIMYHO TMPEACTaBIATh pPE3YJIbTaThl
OPOEKTHOW WJIM HCCIEA0BATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COMPOBOX/IaTh BBICTYINICHUE MTPE3EHTALINEH;

e TpU BBHINOJHEHUU YYEOHBIX MMPOEKTOB M HCCIEIOBAaHUN (DU3NUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 3a BBINOJHEHUEM IUJIaHA JACUCTBHUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJAJ B
NEeSATELHOCTD TPYMIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aNMOICICTBUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHQIUKTHI.

K koHIy 00yueHus B 9 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

e HCIOJb30BAaTh MOHATHS: CHUCTEMA OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TENO,
LEHTpP TSKECTU TBEPJOrO TeJla, pABHOBECHE, MEXAHUYECKUE KOJIeOaHUus U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaTbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS W TOTJIOMICHUS, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIIbI, SIIEpHAsl SHEPIeTUKA;

e pa3nuyaTh SBIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIUHEUHOE
JBI)KEHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BUKEHHE, CBOOOIHOE
NaJIeHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
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TEJ, PEaKTUBHOE JBUKEHUE, KOJeOATeNbHOE NBIDKEHUE (3aTyXalolne u
BBIHY)KJICHHBIE KOJIeOaHUs), pe30HAHC, BOJHOBOE JIBIJKCHHE, OTPa)KEHUE
3ByKa, MPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CIIEKTp U CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS  CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHMKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

e pacro3HaBaTh IMPOSIBJICHUE H3YYEHHBIX (U3MUECKUX SBICHUU B
OKpyXaromeM Mupe (B TOM 4YHcie (Qu3nuecKue SBICHUS B MPHUPOJIE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBKCHHE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJICTpSICEHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 53XO, IIBeTa Tell,
ONTHUYECKHE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEHCTBHE BHUAMMOIO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
paauoOaKTUBHBIN (DOH, KOCMUYECKHE JIYy4Yd, PaJUOaKTUBHOE H3JIyUEHHUE
OPUPOJIHBIX MHUHEPAJOB, JEHCTBUE PAJUOAKTUBHBIX M3JIyYCeHUH Ha
OpraHu3M 4YeJIOBEKAa), MPU ATOM NEPEBOAUTHL MPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

e OIKCHIBATh M3YUYEHHBIC CBOMCTBA TeN U (PU3NUECKUE SIBICHUS, UCIIOIb3YS
dbu3nyeckre BEIMYUHBI (CPEAHSII U MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBU)KCHUH, YCKOpPEHUE, TMepeMeIleHHue, IMyTh, YIJioBas
CKOpPOCTh, CHJIa TpPEHHS, CUJIa YINPYrOCTH, CHIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIAJICHHs, BEC Tela, HMIYJbC TeJla, HUMITYJIbC CHIIBI,
MeXaHuueckas pabdoTa M MOIIHOCTh, MOTEHIUAIbHAS JHEPTHs Tela,
MOJHSTOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS YHEPrUsl CHKaTou
NPY>KUHBbI, KUHETUYECKash DJHEpPrusi, IOJHAs MeEXaHW4yecKasi JHeprus,
MEepUOJ U YacToTa KoJieOaHU, IIMHA BOJHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEIOMIIEHUS CPEJibl), IPU ONKUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKHH CMBICT WCIOJIb3YEMbIX BEIUYHH,
0003HaueHUS W CAWHHIBI (HU3UYECKUX BEIWYWH, HAXOJWUTH (DOPMYIIBI,
CBSI3BIBAIONTNE JAHHYIO (PHU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TpahrKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEepH30BaTh CBOWCTBA TeJ, (U3MYecKue SBICHUS U MPOIECCHI,
UCIIOJb3Ys 3aKOH COXPAHEHHUsI PHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLKN CYNEPHO3ULIUA CUJI, HPUHUMUII OTHOCUTEIbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPaXEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MAaCCOBOIO YUCET
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OpU SJACPHBIX PEaKIUsIX, IPU 3TOM JlaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

e OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluld MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Omnopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THhlEe 3a7aud (omMparolmuecs Ha cucreMy wu3 2-3
YpaBHEHHMI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (DU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3aJa4Md 3alKChIBaTh KpPAaTKOE
yCIIOBUE, BBISBISATH HEJAOCTAIOIINE WU M30BITOYHBIE TAHHBIC, BHIOUPATH
3aKOHBI B (DOPMYITBI, HEOOXOAUMBIE TSI PEIICHHsI, TPOBOJAUTD PAcCUEThI U
OLICHMBATh PEATUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBL;

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh TPU MOMOIIH
(U3NYIECKUX METOJIOB, HCIIONB3Yys OMNHCAHHE WCCIEIOBAHMS, BBIACIATH
NpoBepsieMOe  TMPEANOI0KEHHE, OICHUBATh MPABWIBHOCTH MOPSIKA
NPOBEACHUS  WCCIEJOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUI U OTIBITOB,;

e TMPOBOAWTH OMBITHI TO HAOMIOACHUIO (UINYECKUX SBICHUM WIH
(u3nUecKuX CBOWCTB Tesl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMILUTUTYAbl MAJIbIX KOJCOAHUH, MPIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTP, MU3YUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHsl MpeaMeTa B cOoOMparolen
JMH3Ee, HAOMIOJCHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOAATEJILHO ~ COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0opynoBaHMs, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupoBaTh BHIBOJIBI;

e TMPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSAMBIX MU3MEPEHUH, OMpPEeaesiss
CpeqHee 3HAYCHHE M3MEpAEMON BeIMUYMHBI (POKYCHOE paccTOsSHUE
coOuparomeid JMH3bI), OOOCHOBBIBATH BBIOOpP CMOCO0A M3MEpPCHHUS
(M3MepUTeNbHOrO Mpuodopa);

e IMPOBOAWUTH HCCJIENOBAHUE 3aBUCUMOCTEH (IU3MUYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUM (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUU 0€3 HayallbHOM CKOPOCTH, NEpHUoAa
KoJieOaHUIl MaTeMaTHYEeCKOro MasiTHUKa OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yIiia OTpa)K€HUsl CBETa OT yIyia MaJeHUs U yrjla MpeoMJIEHUs OT yria
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HajeHus1): IUJIaHUPOBaTh HCCIIEIOBAaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (pUKCHpOBaThb pe3yJbTaThl MOJYyYEHHOW  3aBUCHUMOCTHU
bU3MYECKUX BEJIWYUH B BHUJAC TaOIUIl M rpadUKOB, JieJaTh BBIBOJBI IO
pe3yabpTaTaM UCCIIeI0BaHuUS;

e IIPOBOAUTH KOCBEHHBIE H3MEpPEHUS (UINYECKUX BEIUUYMH (CpeaHsis
CKOPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHUE CBOOOJHOTO MaJIeHUs, >KECTKOCTh MPY>KUHBI, KOAIDPUIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTb, 4YacTOTa U
nepuoJ, KoyieOaHWH MaTEeMaTUYEeCKOro U MPYXUHHOTO MAasiTHUKOB,
onTUYECKass CWia CcOOMparomieil JIMH3bI, PAJAMOAKTUBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOTHITh U3MEPEHHUS, CIEMys NMPEUIOKCHHOW MHCTPYKIIUU, BBIYHCIISATH
3HaYCHHNE BEJIMYUHBI U aHATH3UPOBATH MOJYYCHHBIE PE3YIbTAThl C YUYETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

e COOJIIOAATH MpaBUJIa TEXHUKHU O0€30MAaCHOCTHU MpHU padboTe ¢ Ja00paTOPHBIM
000py10BaHUEM;

e pa3nMuaTh OCHOBHBIC TPHU3HAKK W3YYCHHBIX (PU3MUECKHX MOJIEIICH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPAOE TENO0, TOYEHHBIA HCTOUYHHUK
CBETa, Jyd4, TOHKas IIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

e XapaKTepU30BaThb MNPHUHIMUMBI JCUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CHHUIOMETp, TATYMKH TIOJNOKEHHUsS, PACCTOSHUSA M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAuUMBbIE  (PU3MUYECKUE
3aKOHOMEPHOCTH;

e HCIOJB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEUIEHUH Y4eOHO-PAKTHUUECKHX 3a/Jad, ONTHYECKHE CXEMBbI IS
MOCTPOCHHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMparoLIeil TNH3E;

e TMPHUBOAUTH MNpUMEpPbl  (HaXOOUTh HMHOOPMALMIO O  MPUMEpPax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEICHUS B OKPYXKAIOLIeH cpene;

e OCYIIECTBIATH TOWCK HWH(POpMAIUKM (PUINYECKOTO COJCPKAHHS B
HuTepHeTe, caMOCTOATENBHO (HOPMYNIHUPYS MOUCKOBBINA 3a1poc, HaXOAUTh
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MyTH OTPEAENICHUs JOCTOBEPHOCTH MOTYYCHHONW MH(OPMAIIMU Ha OCHOBE
MMEIOUIUXCS 3HAHUW U TOTIOJIHUTEJIbHBIX HCTOYHUKOB;

e HCIOJb30BaTh MPU BBHIMOJIHEHUU YU4E€OHBIX 3aJJaHUN HAYYHO-TIOMYJISPHYIO
TUTEPATYpy  (PU3UUYECKOTO  COJEp)KaHHs, CIPABOYHbIE MaTepualbl,
pecypcbl cet IHTepHET, BlaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(DOpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(pOPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (DPU3UYECKOTO COJEp>KaHMUs,
MyOIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON MM UCCIEI0BATEIbCKON
NEATEIbHOCTH, MpPH HATOM TIPaMOTHO  HCIOJb30BaTh  HM3YYEHHBIN
NOHATUIHBIA anmapar u3y4yaeMoro paszzena (U3UKA U COMPOBOXKIAThH
BBICTYIUICHUE [MpE3eHTalUed C Yy4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:42 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaunMenoBaHue pa3ieioB U TeM (uugposbIe)
KoHTpoabHbI IIpakTnyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypchl

Pa3gen 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOLIEro MUpa

1.1 dusmnKa - HayKa O TIPHPOJIE 2 Bubnmnoreka [JOK
' K pHpoa https://m.edso0.ru/7f416194
bubnmnoreka [HOK
H rstecie semy 2 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
1.3 E I 2 1
CTECTBEHHOHAYYHBI METO]] TO3HAHUS o 16104
HWroro no pazneny 6

Pa3znen 2. HepBonaqa.m)HLle CBE€ACHUSA 0 CTPOCHUM BeIllECTBA

bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetecTRa https://m.edsoo.ru/7f416194
99 JBrKeHHE U B3aMMOJICHICTBUE YAaCTHI] 9 1 bubnuoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
Bbu6nunoreka [JOK
2. A 2
3 TPETATHHE COCTORHIA Bemectsa https://m.edso0.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /IBu:xkeHUe U B3auMo/ieiicTBHE TeJ
bu6munoreka [JOK
3.1 M 3
CXAHIICCIOT ABIDKCHHE https://m.edso00.ru/7f416194
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Bubnunoreka [JOK
32 Hepuis, Macea, mI0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Cra. Bugst et 14 . 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua gapieHus: TBEPABIMU 3 bubmuotexa [{OK
' TellaMU, )KUJIKOCTIMM M ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerue sxuAKoCTH > https://m.edso00.ru/7f416194
Bbub6nunoreka [JOK
43 ATMOCpepHOE JaBICHHC 6 https://m.edsoo.ru/7f416194
[lelicTBHE JKUIKOCTHU U Ta3a Ha MOrPYKEHHOE bubnmnoreka [HOK
4.4 7 2 3
B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazmeny 21
Pa3nen 5. PaGoTa m MOIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Pabora i MOMHOCTS 3 L https://m.eds00.ru/7f416194
bubmnoreka I[JOK
52 Hpoctbie MeXaHU3MEI > 1 https://m.edso0.ru/7f416194
bub6munoreka [JOK
. M 4 1 1
>3 CRATRECKAT SHeprt https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12
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8 KUIIACC

KoumnuecrTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kontpoabnbie | IpakTuueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTbI
pecypcbl
Pa3nen 1. TenJioBble siBJICHUS
bub6mmoreka [JOK
1.1 CrpoeHue 1 CBOMCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181c
e
bu6moreka [JOK
1.2 TemmoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/7f4181c
e
Hroro mo pazneny 28
Pa3nen 2. JjekTpruyecKue ¥ MArHUTHBIE SIBJIEHUS
DJIEKTPUYECKUE 3apsbl. 3apsKCHHBIC Tella bubmiorexa HOK
2.1 P . PAARL 3P 7 1 https://m.edsoo.ru/7f4181c
Y UX B3aUMOJICHCTBHE 6
bu6mmoreka [JOK
2.2 ITocTOSHHBIN AIIEKTPUYECKHIA TOK 20 2 7 https://m.edsoo.ru/7f4181c
e
bu6nuoreka [JOK
2.3 MarHuTHBIC SBIICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
e
bu6nuoreka [JOK
24 DneKTpOMarHuTHAas UHYKIHS 4 https://m.edsoo.ru/7f4181c
€
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Hroro no pazneny 37
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KUIIACC

KoumnuecrTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jiesioB U TeM undpoBbIe)
Ne i/m P Kontpoabnbie | IpakTtuueckue (tubp
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTbI
pecypcbl
Pa3nen 1. Mexanuveckue siBJIeHUs
MexaHHYecKOe TBUKCHHUE U CITOCOOBI €T0 bubmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OIUCAHUS
6
bu6moreka [JOK
1.2 BsaumoeiicTeue Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [JOK
1.3 3aKOHBI COXpaHEHUs 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro mo paznery 40
Pa3nen 2. Mexanuveckue KoJjie0aHUs U BOJIHbBI
bu6mmoreka [JOK
2.1 Mexannueckue KoneOaHusl 7 1 3 https://m.edsoo.ru/7f41ada
6
bu6nuoreka [JOK
2.2 Mexanuveckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 15
Paznen 3. Di1eKTPOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJTHBI
3.1 DNEeKTpOMarHuTHOE 0JIE U 6 2 bubnuoreka ITOK
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3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41ada
6
Hroro mo paznery 6
Pa3nen 4. CBeToBbIE SIBJICHUS
bub6mmoreka [JOK
4.1 3aKOHBI paCpPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a
6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada
6
bubmuoreka [JOK
4.3 Paznoxxenue 6emoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 15
Pa3pen 5. KBanroBble siBJIeHUSA
bubnuoreka [JOK
5.1 Hcenyckanue v MOromeHue cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41ada
6
bubmuoreka IJOK
5.2 CtpoeHue aTOMHOTO siJIpa 6 1 https://m.edsoo.ru/7f41ada
6
bubmuoreka IJOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe/IbHO-0000111a101IIMI MOYJIb
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[ToBTOpeHue u 0000IIEHIE CONEPIKAHUS bubmorexa [JOK
6.1 P P 9 2 https://m.edsoo.ru/7f41ada
Kypca ¢pu3mku 3a 7-9 xnacc 6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 27
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IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoTbI

JlaTa

H3YyYCHHU

A

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTesibHbIE

pecypchl

®u3uka — Hayka o pUpoJeE.
SBnenus npupoapl. GUznvecKue
SIBJICHUS

MexaHnyeckue, TEIIoBhIe,
AIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznyecKkre BETUUUHbBI U UX
U3MEpEHHE

VYpok-uccnenoBanue "M3mepenue
TEMIEPATYPhI IPU TOMOILN
KHUJIKOCTHOTO TEPMOMETPA U AATUHKA
TeMneparypsl"

Kaxk ¢usuka u qpyrue ectecTBEeHHbIE
HayK{ U3Yy4aioT IPUPOJY.
EcrecTBeHHOHAay4YHBIN METO
no3Hanus. Onucanue GU3NYECKUX
SIBJICHUH C TTOMOIIIBIO MOJICIICH

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

VYpok-uccnenoranue "IIpoBepka
TUIOTE3bI: JATBHOCTH MOJNETA MIApUKa,
MYIIEHHOTO TOPU30HTAILHO, TEM
OosbIre, yeM OoJbIIe BhICOTa mycka'"
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Crtpoenue BemecTBa. ONBITHI,

7 OKa3bIBAIOIIHNE TUCKPETHOE CTPOECHUE 1 bubmorexa LHOK
a HWE JHCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBM>KeHHEe JacTHIl BElleCTBa 1 bubmorexa [OK
Hosert https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «ONbITH IO
9 HaOJII0/IEHUIO TETJIOBOTO PACHIMPEHUS 1 1
rasoB»
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
B3auMocBs3b Mex 1y cBOMCTBAMU
BEIIIECTB B PAa3HBIX arperaTHbIX
11 COCTOSTHUSIX U MX 1 bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHndeckoe IBUKECHHUE.
12 PaBHOMEpPHOE 1 HEPABHOMEPHOE 1 buGmorexa OK
p P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bubmuoreka IJOK
13 Cxopoctb. Equaunsl ckopoct 1
P . H p https://m.edsoo.ru/ff0a079c
14 Pacuer nyru ¥ BpeMeHH IBUKCHUS 1 bubmnorexa [OK
T p A https://m.edsoo.ru/ff0a0ae4
Nneprus. 3axkoH HHEPIIAU.
15 BSaI/II)MO elficTBUE TeJIpKaK [IpUYrHa 1 buGmnorexa [OK
a P https://m.edsoo.ru/ff0a0c10
WU3MEHEHUS CKOPOCTH JIBHIKEHUS Tell
16 [InoTHOCTH BemecTBa. Pacuet macchl 1 bubmuoreka IJOK
1 00beEMa TeJla M0 €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparophas pabota «Onpenenenue 1 1
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IIJIOTHOCTHU TBEPAOIO TEIIa»
Pemenue 3amad mo teme "[lmoTHOCTD bu6mmoreka [JOK
18 1
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XapakTepHucTUKa
19 B3anMoencTBua Tei1. Cuia 1
ynpyroctu. 3akoH ['yka
Jlaboparopnas padora «/3yuenue
3aBUCUMOCTH PACTSHKCHUS
20 P 1 1
(medopMarum) Mpy>KUHBI OT
MIPUIIOKEHHON CHIIBI
21 SBnenue taroreHus. Cusa TSKECTU 1
CBsi3b MEX]Ty CUIION TSKECTH U
22 Maccoii tena. Bec Tena. Pemenue 1 bubmorexa [JOK
. ) | https://m.edsoo.ru/ff0al1778
3agad4 1mo treMe "Cuia TKeCTH
23 Cuna TsKECTH Ha IPYTruXx IJIaHeTax. 1 bubnuoreka [IOK
OuU3NYECKHE XapaKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0a1502
bu6nuoreka [JOK
24 N3amepenune cuin. J{lunamomer 1
P A P https://m.edsoo.ru/ff0al8cc
bubnuoreka IJOK
25 Bec tena. HeBecomocTth 1
https://m.edsoo.ru/ff0al778
CrnoxeHHe JIBYX CHUII, HallpaBJIECHHBIX
26 10 OJTHOM IT 51?\}4);1?1 ’ 1 bubmorexa [OK
A . P ) https://m.edsoo.ru/ff0ala70
PaBHOpeicTBYIOIIAs CHIT
97 Pemrenne 3amau mo teme 1
"PaBHonelicTByromast cui"
28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. 1 bubmmoreka IIOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
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JlaGoparopHas pabota «3yueHue
3aBUCHUMOCTH CHJIbI TPEHUS
29 CKOJIbKEHUS OT CHJIBI JaBJICHUSA U 1 1 Bubmrorexa HOK
o https://m.edsoo.ru/ff0alcc8
XapaKkTepa CONPHUKACAIOLIUXCS
MOBEPXHOCTEH»
30 Pemenue 3aay Ha ornpezeneHue 1
PaBHOJICUCTBYIOIIECH CUIIBI
Pemienue 3amau mo temaM: «Bec
31 tenay, «I'padhuueckoe n3oOpakeHue 1 bubnuoreka [IOK
cuy, «Cunbly, «PaBHOACHCTBYIONIAS https://m.edsoo.ru/ff0alde0
CUID»
32 KonrtponbHas padora 3a 1 monyroaue 1 1
33 Hasnenue. CiocoObl yMEHBIICHUS U 1 bubmuorexa [JOK
YBEJINYEHUS TaBJIECHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCUMOCTh
34 JaBJICHUS ra3a oT o0béMa 1 Bu6morexa OK
’ https://m.edsoo.ru/ff0a2376
TeMnepaTypbl
Ilepenaua naBieHus TBEPIABIMU
35 TCJ‘II;MI/I JKUIKOCTSIMU U EaSaMI/I 3akoH 1 buGnuorexa LOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackams
JlaBiieHue B JKUIKOCTH U Ta3e, bubmuorexa [JOK
36 . 1
BBI3BAHHOE JICICTBHEM CHJIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «JlaBieHue B 1 bu6mmoreka [JOK
JKUIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 CooOmraromuecs cocyasl 1
o A https://m.edsoo.ru/ff0a2970
bubnuoreka [JOK
39 I'mapaBiuueckuii mpecc 1
AP P https://m.edsoo.ru/ff0a3136
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40 Manowmerpsl. [Topminesoi 1
YKUJIKOCTHBIA HAcOC
Atmocdepa 3emnu. [Tpuannbt
CVIIIECTBOBAHUS BO3IYIIHON
41 OZI(])-IJIOLIKI/I 3emim 3aByIf(-:II/IMOCTI> 1 bubmorexa [OK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOr0 JaBJICHUS OT BHICOTHI
HaJ[ ypOBHEM MODSI
bubnuoreka [JOK
42 Bec Bo3myxa. ATMocepHOE 1aBiIcHHE 1
X (bep A https://m.edsoo.ru/ff0a2b5a
N3mepenne armochepHOro qaBieHuUs. bubnuoreka [IOK
43 1
OmneiT Toppuueniau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOT0
44 aBJICHHUS OT BBICOTHI HQ, OBHEM 1 bubmorera [OK
A AP https://m.edsoo.ru/ff0a2fc4
MopsI
45 bapomerp-anepoun. AtmocdepHoe 1 bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo reme 1
"AtmocepHoe naBieHue"
JleiicTBrE JKHAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO0 1 bubmmorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabora «Onpenernenue
48 BBITAJIKUBAIOIICH CHIIBL, 1 1 Bbubnuoreka [JOK
JICUCTBYIOLIEH HA TEJIO0, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb
JlabopaTtopHnas pabora 1o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca 1 1 bubmorexa [JOK
. . https://m.edsoo.ru/ff0a3514
TeNa B BOZAE OT 00bEMa MOrpyKEeHHON
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B XKHJKOCTb 4aCTH TCJ1a»

50 [ImaBanue Ten bubmorexa [IOK
https://m.edsoo.ru/ff0a3a96
JlaGoparophas pabota
51 "KoHcTpynpoBanue apeomeTpa uin 1
KOHCTPYHUPOBAHUE JOJKH U
onpeaenaeHue e€ rpy3onoabEMHOCTH "
Pemenue 3agau mo temaM: «IlnaBanue
cynoB. BoznyxomnnaBanuey, bubnuoreka [JOK
52 .
«/laBieHue TBEpIbIX TEJN, )KUAKOCTEH https://m.edsoo.ru/ff0a3654
W ra30By
bu6mmoreka [JOK
53 Mexanndeckas pabora
p https://m.edsoo.ru/ff0a3f82
Bbubnuoreka [JOK
54 MomHocTh. EAMHUIIBEI MOIITHOCTH
H S - https://m.edsoo.ru/ff0a3f82
Ypok-uccinenosanue "Pacuér
55 MOIITHOCTH, pa3BUBAEMOM MpU 1
moabEMe 110 JecTHuIe"
56 IIpocTeie MexaHu3Mbl. Poryar.
PaBHOBecHe cui Ha ppryare
S7 BIIP. I'ogoBast koHTpOsIbHAs paboTa
Pesepubrii ypok. Pabota ¢ Tekctamu
58 o Teme «JlapneHue TBEPABIX Tell bubmorexa [OK
8 P ’ https://m.edsoo.ru/ff0a4ffe
JKHJIKOCTEH U Ta30B)
Prraaru B TexHuke, OBITY B IPUPOJIE.
59 JlabopaTtopHas pabora 05 bubnunoreka [IOK

«MccnenoBanue ycioBUi paBHOBECHS

pbIyara»

https://m.edsoo.ru/ff0a478e

HukonaesHa, AVNPEKTOP
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60

Pemenue 3agay no teMe «Y CI0BUA
paBHOBECHS pblyara

bubmuoreka IJOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nonesHoro aeicTpus
MexaHusma. Jlaboparopnas pabora
«M3mepenue KIIJI HakIOHHOM
TUIOCKOCTHY

0.5

62

Pemrenne 3amgad mo teme "Padora,
MoIHOCTh, KIT/["

bubmuoreka IJOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnunueckas SJHEprusl.
Kunernueckas u noreHunaibHast
SHEprus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUHU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-?KCIIEPUMEHT MO TEME
"JKCcrepUMEHTAIIBHOE OIPEEIICHNE
W3MEHEHUS KUHETUYEeCKOU 1
MOTEHUUATbHON YHEPTUH MPU
CKaTBhIBAHWH TeJIa IO HAKJIOHHON
MJI0CKOCTH "

66

KontponbHas pabora mo reme
«Pabora 1 MOIIHOCTB. DHEPTHS»

67

PesepBHbIit ypok. Pabota ¢ Tekcramu
o TeMe "MexaHnuyeckoe aBrKeHue"

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

68

PesepBHbIit ypok. Pabota ¢ Tekctamu
o teme "Padora. MOLIHOCTE.
Ouneprus"

OBUIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

3
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8 KUIIACC

KoimuecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoasbnbie | IIpakTuyeckue | H3Y'UCHH
n/n Bcero o0pa3oBaTesibHbIE
padoThI padoThI b
pecypchl
OCHOBHBIE MOJ0KEHUS] MOJIEKYIISIPHO-
1 KHUHETUYECKOW TEOPUU U UX OIBITHHIE 1 brommorera LIOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUIKOTO U 1 bubnuoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOMCTB TBEPAOTO,
4 KHUJKOTO M Ta3000pa3HOr0 COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJ0KEHU I
MOJIEKYJISIPHO-KMHETUYECKOM Teopuu
bu6nuoreka [JOK
5 Kpucrammueckue u amopdHbie Telna 1
P Po https://m.edsoo.ru/ff0a5800
5 CmaunBaHMe U KaWUISIPHOCTbD. 1 bubnnoreka [IOK
IToBepXHOCTHOE HATSIKECHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimMpeHue U CKATHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsizb TEMIIEpaTyphl CO
8 CKOPOCTBIO TETJIOBOT'O JBUKEHUS 1
YaCTHI]
9 Bayrpennsis sueprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenaun 1 bubnuorexa ITOK
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https://m.edsoo.ru/ff0a6412
VYpox-koHpepenuus "[IpakTnyeckoe
11 HCIIOJIb30BaHNE TEILIOBBIX CBOMCTB 1 1 bubmuoreka [JOK
BEIIECTB U MATEPHUAJIOB B LIETAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonugectBo TemnoTel. Y aenpHas 1 bu6mmoreka [JOK
TENJI0EMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OanaHca. 1 bub6mmoreka [IOK
TemooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora
"UccnenoBanue siBICHUS bubmuoreka [JOK
14 1 1
TEIJI000MEeHa TPU CMEIIUBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsiueit Bojb!"
PacueT xonmuecTBa TEIJIOTEHL,
15 HEOOXOMMOTr0 /I HarpeBaHuUs TeNa 1
U BBIIEISIEMOT0 UM MPU OXJIAKICHUH
16 JlaGoparopHas pabota "Onpenenenue 1 1 bub6muoreka IIOK
yAEIbHON TEMJI0EMKOCTH BellecTa " https://m.edsoo.ru/ff0a6bb0
DHeprus TOIUIMBa. Y IenbHas TEIIoTa bubnnoreka [JOK
17 1
CropaHust https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEepAEBaHUE
18 KPUCTALIUYECCKUX Tel. Y IeTIbHAas 1 bubmorexa [JOK
P ' https://m.edsoo.ru/ff0a71d2
TEIIOTA TIABICHHS
19 JlaboparopHast pabora "Onpenenenue 1 1 bubnmoreka [JOK
yJI€JIbHOM TEIJIOTHI IJIaBJIeHUs Jpaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue U KOHACHCAIHS. 1 bu6mmoreka ITOK
Hcnapenue https://m.edsoo.ru/ff0a740c
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21

Kunenue. VI[GJIBHaH TCIJII0TAa
apooOpa30BaHusl U KOHJICHCALIH.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS
OT aTMOC(hEepHOro aBICHUS

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

22

BnaxuocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHue 1 1
OTHOCHUTEJIbHOM BJIAXXHOCTH BO3yXa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agay Ha OIIPEACIICHUC
BJIAXKHOCTH BO3ayXa

24

[TpuHIMIIBI pabOTHI TEIIOBBIX
neurareneif. [lapoBas TypOuHa. 1
JIBurarenab BHYTPEHHETO CTOPAHUS

25

KIIJI TeryoBoro aBurares.
TenmoBble ABUTATEIN U 3alllUTa 1
OKpY’Karollel cpeibl

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

26

3akoH COXpPAaHCHUS U ITPECBPALICHU A
OHEPIUH B TCIJIOBBIX IIPOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOM padboTe
o TeMe "TennoBble IBICHUS.
N3menenune arperaTHbIX COCTOSIHUM
BerecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas pabora 3a 1 momyroaue. 1 1

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzaius tein. JIBa pona
AIEKTPUUECKUX 3apsIIOB

30

Ypok-uccienopanue "IaeKTpU3aLus
TeJ UHAYKIHUEN U U 1 1
COIPUKOCHOBEHHUH "

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

18.09.25 10:42
(MSK)

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTBre 3apsSKEHHBIX TEIL.

bubmuoreka IJOK

31
3akoHn Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TTOJIE.
39 HanpskeHHOCTB 3JIEKTPUYECKOT0 bubnuoreka [IOK
nosi. [IpuHIMn cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
JJIEKTPUYECKUX I10JIEN
Hocurenn anexrpudeckux 3apsaos.
33 OnemeHTtapHslil 3apsa. CTpoeHune
aToma
34 [1poBOIHUKY U IUDIIEKTPUKH. 3aKOH bubnunoreka [IOK
COXpaHEHUS IEKTPUUECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha npuMeHeHUE bubnuoreka [IOK
CBOMCTB 2JICKTPUUYECKUX 3aPsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUS €r0
36 cymiecTBOBaHuUs. MIcTOUHMKHI bubmmorera LIOK
y ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSI SNIEKTPUUYECKOT O TOKA bubmmorera LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "Jleiicteue
38 3JIEKTPUIECKOTO TTOJIs Ha TIPOBOJTHUKH 1
U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUN TOK B METaJlIaxX, bubmuoreka [JOK
JKMIIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1elb U €€ COCTaBHbIE
JacTu
Cuuna Toka. JIabopatopnas padora
" bubmuoreka [JOK
41 W3mepenue u peryinupoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6

HukonaesHa, AVNPEKTOP
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DJEeKTPUUECKOe HaNpsHKEHHUE.

42 BonwsT™merp. JTabopaTophas pabora 1 05 bubnunoreka [IOK
"M3Mepenue U peryaupoBaHue https://m.edsoo.ru/ff0a9%e14
HaIpsOKEHUs"

43 ConpoTuBIieHHE TPOBOTHUKA. 1 bubnuoreka [JOK
VY enpHOE COPOTUBIICHUE BEILLIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabora "3aBHUCHMOCTh

44 3JEKTPUYECKOTO COMPOTUBICHUS 1 1 bubnuoreka [IOK
MPOBOJHUKA OT €r0 JJIUHBI, IJIOMIAI1 https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOr 0 CEUeHUs U Marepuana”
3aBUCUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH Oma Ju1s ydacTka 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0aa44a
1enu
JlaGoparophas pabota
"UccnenoBanue 3aBUCUMOCTH CHIEI
46 TOKa, UAYILIEr0 Yepe3 pe3ucTop, OT 1 1 bubmmorera LIOK
https://m.edsoo.ru/ff0aa04e
CONPOTUBIICHHSI PE3UCTOpA U
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE 1
COEJIMHEHHMSI IPOBOTHUKOB
JlaboparopHas pabdora "TIpoBepka

48 MpaBuia CIOKEHUS HATPSKEHUN TTPU 1 1 bubnuoreka [IOK
[IOCJIEAOBATEIbHOM COEAUHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

JlaGoparopnas pabota "IIpoBepka

49 MpaBWJIa JJIs CUIIBI TOKA IIPU 1 1 bubnuoreka [IOK
MapajyieIbHOM COEAUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
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Pemenne 3anay Ha npUMEHEHUE
50 3akoHa Oma I pa3IundHOro 1 bubmorexa [OK
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHMUSI TIPOBOAHUKOB
51 Pabota 1 MOIITHOCTH JIEKTPUUECKOTO 1 bubnuoreka [IOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas padora "Onpenenenaue
52 a60TpI)1 u I1:40 }II)OCTI/I aneKTqueCKoro 1 1 bubmorexa [JOK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTpUUYECKHUE TISTTH U TOTPeOUTeH
53 3JICKTPUYECKON SHEPTUU B OBIT 1 bubmorexa [OK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 [TocTostHHBIE MarHUTHI, UX 1
B3aMMOJICUCTBHUE
Ypok-uccienoanue "M3yuenune bubnuoreka [IOK
55 . " 1 1
IOJIEN MOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nosie. MarHuTHOE IoJjie
56 3eMIIM B €r0 3HAYCHHE JIJIS )KU3HHU Ha 1 bubmorera [OK
a https://m.edsoo.ru/ff0acOba
3emite
[TonroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUYECKUE 3aPSJIbI.
S7 3apspKeHHBIE TeNa U UX 1 bubmmorera LIOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoJIeUcTBUsI. [locTOSTHHBIN
AJIEKTPUYECKUN TOK"
bubnuoreka [JOK
58 BIIP. I'ogoBast KoHTpOJIbHAs paboTa 1 1
A P P https://m.edsoo.ru/ff0abea8
PesepHbIii ypok. Pabota ¢ Tekctamu
59 o Teme "T1oCTOsTHHBIH 1 bubmorexa [OK
. https://m.edsoo.ru/ff0acdc6
AIEKTPUYECKUI TOK
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60

OmneiT OpcTrena. MarauTHoe nose
JIEKTPUUYECKOI0 TOKa MarHuTHoe 1
M0JI€ KaTYIIKU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?

61

[IpuMeHeHue 2JIEKTPOMAarHUTOB B
texuuke. JlabopaTopHas pabora
"N3yueHue neicTBUS MarHUTHOT O
TOJIs1 HA TPOBOAHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DneKTpoABUTaTENb IIOCTOSHHOTO
ToKa. cnonp3oBanue
3JIEKTPOJABUIATENIEH B TEXHUYECKUX
YCTpOICTBax U Ha TPAHCIIOPTE. 1
JlabopaTtopHnas pabora
"KoHCcTpynpoBaHUE U U3yYEHHE
paboThl AneKkTpoaBuraress”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86c

63

Omneitel @apanes. 3akoH
3JIEKTPOMAarHUTHON MHIYKIIUH. 1
[IpaBuito JIenna

64

Onekrporeneparop. Criocoob!
MTOJTYYCHUS JIEKTPUUECKOW SHEPTHH.
DNEeKTPOCTAHIINU Ha 1
BO300HOBJISIEMBIX HCTOUHUKAX
SHEPTUHU

65

[ToaroroBka Kk KOHTPOJIBHOM padboTe
10 TeMe "DJIEKTPUUYECKHE U 1
MarHuTHBIC SIBJICHUS"

66

KonrtponbHas pabora 1o reme
"DJIeKTpUUECKUE U MarHUTHbBIE 1 1
ABJICHUS"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0ach14
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67 PesepsHblil ypok. Pabora ¢ TekcTamu 1 bu6mumoreka [IOK
o reme "TenoBsle sABIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepHblil ypok. Pabora ¢ Tekctamu 1
1o reme "MarauTHseie ABIeHUS"
OBIIEE KOJMYECTBO YACOB I1O 68 3 145
IMPOI'PAMME '
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9 KUIIACC

KoumnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoasnsie | IIpakTnyecku
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoTbI e padoThbl
pecypcsl

1 MexaHn4yeckoe JBHKEHUE. 1
MartepuanbHas Touka

5 Cucrema orcuera. OTHOCUTENBHOCTh 1 bubmuoreka [JOK
MEXAHNYECKOI'0 IBHKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMOSTUHEHHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOIMHEHHOE

4 nBuxkeHue. CpeaHsisi © MTHOBEHHas 1
CKOpPOCTb
IIpssMonMHEHOE PaBHOYCKOPEHHOE bubnuoreka LIOK

5 1
JIBUKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSI. 1
I'paduk ckopoctn
JlabopaTopHas pabora "OnpeneneHue

7 YCKOPEHHS Tela Mpu 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JABVIKEHHUH 110 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOM m1ockocTu"

8 CoboaHoe nagenue tei. OnbIThl 1
lNanunes

9 PaBHOMEpHOE BUKEHUE 110 1 bu6nuoreka ITOK
okpyxxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ael76
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oOparienus. JIuneinas u yriosas
CKOpOCTH
10 L{eHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 ITepssiii 3akoH HproToHa. Bektop 1 bubmmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 1 bubmmorexa [TOK
PaBHonelicTByIOIIAsA cua https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. 1 bubnuoreka [TOK
Cyneprno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha npUMEHEHNE 1 bubnuoreka [JOK
3aKk0HOB HproToHa https://m.edsoo.ru/ff0aeb6c
bu6nuoreka [JOK
15 Cua ynpyrocri. 3ako I'yka 1 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anaq mo reme «Cuia 1
YIPYTOCTH
17 JlabopaTtopHas pabora «OnpeneneHue 1 1 bubmuorexa [JOK
JKECTKOCTH IIPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna Tperms 1 https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna 1 bubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabora "Onpenenenue 1 1 bubnuoreka [IOK
KodhpuIeHTa TpeHus CKOJIbKEeHUs " https://m.edsoo.ru/ff0af8be
Penrenue 3amau no teme "3aKOHEI
21 Hpiorona. Cuna octu. Cuna 1 bubmmorera LIOK
. YHPYRoetH. https://m.edsoo.ru/ff0afb8e
TpEeHHUS
22 Cuna Ts>KeCTH M 3aKOH BCEMUPHOTO 1 bubmmoreka [TOK
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TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
HaCHUs

https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "JIBrxeHue Ten

23 BOKPYT T'PaBUTAIMOHHOTO IIEHTPA
(Conueunas cucrema). ['amaktuku"
Pemenne 3anau mo teme "Cuia Bu6 10K
HOINOTEKA
24 TSKECTU U 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5f8
TATOTEHUSI
o5 ITepBast kocMHUYECKasi CKOPOCTb. bubmmorexa [TOK
HeBecoMocTs u neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprUaATBHOW TOYKH.
AOGComoTHO TBEPIOE TEIIO. Bu6 10K
.. HOINOTEKA
26 PaBHOBecue TBEpHOro TENa © httos://m.edsoo.ru/ff0afe36
3aKPETUIEHHON OChIO BpAICHHSI. T '
MowmenTt cuitbl. [leHTp TsbkecTn
PaBHOBecHe maTepuanbHOW TOYKH.
AOGComOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpaOrO TENA C
3aKpEIUIEHHONW OCBIO BPAILICHMUS.
MowmenTt cuiibl. [leHTp TsbkecTn
bubnunoreka [JOK
Pemenue 3amau mo teme "MoMeHT 1
28 crum, Lerp TsokecTi” https://m.edsoo.ru/ff0b02b
. P 4
[TonroroBka K KOHTPOJIBHOU paboTe Mo bubnmoreka [JOK
29 TeMe "MexaHn4ecKoe NBHKECHHE. https://m.edsoo.ru/ff0b040
Bzaumoneiicreue Ten" 8
30 KonTponbsHas pabora o teme bubnuoreka [IOK

"MexaHndecKoe IBUKEHIE.

https://m.edsoo.ru/ff0b06ec
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BzaumopeiictBue Ten"
Nmnynsc Tena. UMnynbe cuibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YIIPyroe u 1 bubmorexa [JOK
p Y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPyroe B3auMOJICHCTBHE
32 Pemenue 3ama4d mo teMme "3akoH 1 bu6nuoreka [JOK
COXpaHEeHUs umnyJsbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHbpepeHius "PeakTuBHOE 1 1
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6nuoreka [JOK
34 Mexanunueckasi paboTa 1 MOIITHOCTb 1 https://m.edsoo.ru/ffob0ag4
bubmuoreka IJOK
PaGota cUJIbl TSHKECTH, CHIIBI
35 1 https://m.edsoo.ru/ffob0db
VIPYTOCTH U CUJIBI TPEHUS g
JlabopaTtopHnas pabora «OnpeneneHue
36 paboThI CHITBI TPEHUS TPU 1 1
PaBHOMEPHOM JIBH)KCHHH TeJla 10
TOPU30HTAIBLHON TTOBEPXHOCTH
37 CBs13b 2HEPTUU U PabOTHI. 1
IToTennuanbHas YHEPrus
Kunernueckas sueprus. Teopema o bubmuoreka [JOK
38 . 1
KMHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B 1
MEXaHHUKE
JlabopaTtopHas pabora «3y4uenue bubmuorexa [JOK
40 1 1
3aKOHA COXPaHEHHUs YHEPTUU» https://m.edsoo.ru/ff0b12fe
bubmuoreka [JOK
KosebarenpHO€e IBMKEHNUE U €T0
41 1 https://m.edsoo.ru/ffob185
XapaKTePUCTUKH 3
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42

3aryxaromue KoneoaHusl.
BrinyxaeHnble konebanus. Pezonanc
MaremMaTn4yecKknil U pyKUHHBIN
MasTHUKH

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

43

KonTtponbsHas pabora 3a 1 monyroaue 1 1

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KoiaeOaHuil oT KECTKOCTH 1 1
MIPYKUHBI U MacChl rpy3a»

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

45

IIpeBpaleHue SHEpruu npu
MEXaHUYECKUX KOJIEOaHUAX

46

JlaboparopHas pabora «Onpenenenue
YaCTOTHI ¥ TIEpHOJIa KOJIeOaHU 1 1
INPYKUHHOI'O MAsITHUKA)

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

47

JlabopaTtopHnas pabora «IIpoBepka
HE3aBUCHMOCTH TIeproa KojaeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl rpy3a»

bubnuoreka IJOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHbl. CBOMCTBA
MexaHu4eckux BOJH. [IpogonpHbIe 1 1
MOMEPEYHbIE BOJIHBI

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

49

Ypok-koHpepenuus "MexaHudeckue
BOJIHBI B TBEPJIOM TEIIE. 1 1
CelicMn4eckue BOIHBI"

50

3Byk. PacnipocTpaneHue u oTpaxkeHue
3ByKa

o1

Ypok-uccnenopanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 1 1

4acTOTHI"
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52 I'poMKOCTB 3ByKa M BBICOTA TOHA. 1
AKYCTUYECKUH PE30HAHC
53 VYpok-koHpepeHuus "YIpTpa3Byk u 1 1 bubnuoreka ITOK
nH(}ppa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOM paboTe Mo
54 TeMe "3aKOHBI COXpaHEHUS 1 bubmmorexa [JOK
P ' | https://m.edsoo.ru/ff0b25f0
Mexannueckue KoneOaHus U BOJTHBI
KonTtponbHas pabora o teme
95 "3aKoHbI coxpaHeHus. MexaHndeckue 1 1
Koyie0aHus ¥ BOJTHBI"
DIEeKTPOMAarHuTHOE IOJIE. bubnuoreka IIOK
56 1
DJIEKTPOMAarHuTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
VYpok-koHpepenuus "kana
58 3JIEKTPOMArHUTHBIX BOJIH. 1 1 bubnuoreka ITOK
Hcnonp30BaHue 3JI€KTPOMArHuTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIsl COTOBOM CBSI3K"
VYpok-uccnenosanue "U3yuenue
P . i bub6nuoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C 1 1
| https://m.edsoo.ru/ff0b2c6c
MOMOIIIbIO MOOMIJIBHOTO TenedoHa
Pemienue 3aau Ha onpezaeneHue
60 YaCTOTHI ¥ JUTUHBI DJICKTPOMarHUTHOM 1
BOJTHBI
DIIeKTpOMarHuTHasi IPUPO/IA CBETA. bubnuoreka [IOK
61 CkopocTb cBeTa. BonmHoBBIE cBOiiCTBa 1 https://m.edsoo.ru/ff0b31d
CcBETa 0
62 Wcrounuku ceeta. [Ipsmonuneiinoe 1 bubmumoreka [IOK
pacrpocTpaHeHUe cBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b365
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Connua u Jlynst 8
3aKOH OTpakKeHUs CBETA. 3epKaia.
63 Pemienne 3a1au Ha npyUMEHEHUE 1 bubamorera LIOK
A P https://m.eds00.ru/ffob38c4
3aKOHa OTpPa)KEHUs CBETa
64 ITpenomnenue cBera. 3aKoH 1 bubnuoreka [TOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJ‘IBSOBZ;EIG nonHorpo BHYTPEHHETO 1 bubmmorexa LOK
yIP https://m.edsoo.ru/ff0b3c5¢c
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabora "MccnenoBanue
66 3aBUCHUMOCTH YTJIa TIPEIOMIICHHS 1 1
CBETOBOI'0 JIy4a OT yIJia NaJIeHUs Ha
rpaHuue "Bo3yX-CTeKkno""
VYpok-koupepenmus "Mcnonb3oBanue
67 IIOJIHOI'O BHYTPEHHET O OTPAXKEHUS: 1 1
CBETOBOJIbI, OITUKOBOJIOKOHHASI CBSI3b"
bubmuoreka [JOK
68 Jlua3pel. OnTUdeckast cuia JINH3BI 1
https://m.edsoo.ru/ff0b3f2c
bub6nuoreka [JOK
69 [TocTpoenune n300paskeHUid B THH3AX 1
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabora "Onpenenenue bubnuoreka [IOK
70 (OKYCHOTO pACCTOSIHUS U OTITUYECKOM 1 1 https://m.edsoo.ru/ffob420
CHJIBI coOMparotel TuH3b" 6
71 Ypok-koHpepenmus "OnTudeckue 1 1 bubnmoreka [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnuoreka [JOK
72 ['ma3 xak onTuyeckas cucrema. 3peHue 1 https://m.edsoo.ru/ff0b468
4
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Ypok-koupepentus "JlepexTs

73 " 1 1
3penusi. Kak coxpanuts 3peHue
Paznoxxenue 6emoro cBera B CIEKTP.

74 Omngsitel HetoToHa. ClioKeHNE 1 bubnuoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. [Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHas pabora "OnbIThI 11O
pa3ioKeHHIo OeJI0ro CBeTa B CIEKTP U

75 BOCIIPUSTHUIO LIBETA IPEIMETOB MIPH UX 1 1 bubmmorexa LIOK

P 1 pedt p https://m.edsoo.ru/ffOcOe2a
HaOJII0/ICHUH Yepe3 LIBETOBbIE
bunbTpeI"
Ypok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETa: IUCIICPCHS, 1 1
uHTepdepeHus u nuppaxus'

77 OneiTel Pesepdopia u muranerapHas 1 bubnuoreka [IOK
MOJIEIIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Toctynater bopa. Monens atroma bopa 1
Hcnyckanue 1 MOTJIONIEHHE CBETa

79 atomoM. KBanTel. JInneituareie 1 bubmmorexa LOK

' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
VYpok-npaktukyMm "Habmronenne bubmuorexa [JOK
80 " 1 1
CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550
N bubnmoreka [JOK
81 P 1
VIHOAKTHBHOCTD H €€ BHAR https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sijpa. Hykinonnas bubnmoreka [IOK

82 1
MOJIEIb https://m.edsoo.ru/ff0c18ac

83 PanroakTuBHbBIE pEBpaILEHUS. 1 bubnuoreka ITOK

M30To01ms!

https://m.edsoo.ru/ff0clal4d
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84 Pemenue 3amad mo teme: 1 bubmuoreka [JOK
"PagroakTuBHBIE IpeBpanieHus " https://m.edsoo.ru/ff0clb4da
85 ITepuon nmonypacnana 1
Ypok-koupepenuus "PagmnoakTuBHbIE
86 I/IZS'I eHI/If({b Bpn HUpOJIE, MCIMIINHE 1 1 bubmorexa [OK
i \ PHPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakiuu. 3aKOHbBI
87 CcOX paHeHII/:;I 3apsIIOBOr0 U MacCOBOI'0O 1 buGmuorexa LOK
P P https://m.edsoo.ru/ff0c1c58
qucen
OHeprust cBsi3u aTOMHBIX siiep. CBsA3b bubnuoreka LIOK
88 1
MacChl U DHEPTUHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau no reme "Snepubie 1
peakun"
Peakiuu cunTe3a u ieneHus saep. bubnmoreka [JOK
90 , 1
Uctounuku sHeprun CosHIla v 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koupepennus "SAnepras
o1 sHepreTuka. JlencTpus 1 1
PaIMOAKTUBHBIX U3ITydCHUH HA KUBBIC
OpraHu3mbl"
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJIE. bubnuoreka ITOK
92 1
DJIEKTPOMAarHUTHHIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KsanrtoBbie sBieHus"
KonTtponbHas pabora o teme
"JNeKTpOMarHuTHOE TOJIE.
93 P 1 1
DNEeKTPOMarHUTHHIE BOJTHBI.
KBanToBbie siBneHus"
94 [ToBTOpEHME, 000OIICHUE. 1 1 bubnuorexa ITOK
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JlaGopatopHbie pabOoTHI IO KypCy https://m.edsoo.ru/ff0c245a
"Bzaumoneicrtsue ten"

[ToBTOpenue, o606meHue. Pemenue

bu6mmoreka [JOK
95 PacCYETHBIX M KAYECTBEHHBIX 3a/1a4 110 1

https://m.edsoo.ru/ff0c2572

teme "TemnoBeie mporiecch”

[ToBTOpenue, o600meHue. Pemenne
bubnuoreka [JOK

96 ACYETHBIX U KAYECTBEHHBIX 3a7a4 110 1
p s https://m.edsoo.ru/ff0c2a22

teme "KIIJ] TerioBbix ABurarencii"

[ToBTOpenue, o6o6meHue. Pemenue

bub6mmoreka [JOK
97 PacYeTHBIX M KAYECTBEHHBIX 3a/1a4 10 1

https://m.edsoo.ru/ff0c2b30

teme "KIIJ] anekrpoycTraHoBOK"

[ToBTOpEeHme, 0600IICHHE.
98 JlaboparopHbie pabOTHI IO KypCy 1 1
"CBeTOBEBIE ABJIEHUA"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, o606menue. Pabora ¢
bubnmmoreka [JOK

99 " 1
TCKCTAMHU 10 TEME "3aKOHbI https://m.edsoo.ru/ff0c2d6a

COXpaHEHUs B ME€XaHUKe"

IToBTOpenue, o606meHue. Pabora ¢

bubmuoreka [JOK
100 "Koieb 1
TeKCTa:m fo TeMe “ROJICOanuA 1 https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o06obmenue. Padora ¢
101 TekcTaMu 110 TeMe "CBETOBBIE 1 bubmorexa IOK
.\ https://m.edsoo.ru/ff0c3044
SIBIICHUS

[ToBTOpenue, o606menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHrtoBas u 1
anepHas ¢pusuka'

OBUIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 102 4 2t
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IMPOBEPSIEMBIE NIPEJMETHBIE PE3YJIBbTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS] OCHOBHOIM
NPOBEPSIEMOro

o0pa3oBaTe/IbHOIT MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yabTarta

1.1 HCIIOJIb30BATb U3YYCHHBIC ITOHATHUA

19 pa3in4yaTrh ABJICHHUA II0 OIMMCAHUIO HX XapaKTEPHBIX CBOICTB W Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘leCKOC SABJICHUC

pacro3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B
13 OKpY’KarollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBJICHHS B MPUPO/IE,
IIPU TOM IEPEBOAUTH MPAKTUUECKYIO 3a7auyy B y4yeOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NYECKUX SBICHUN

OIMCHIBATh HM3yUEHHBIE CBOWCTBA Tel W (U3MYECKHE SIBJICHUS,
UCTIONB3Yysl (U3WYECKHe BEIMYUHBI, TIPU OINUCAHWU TPABUIBHO
TPaKkTOBaTh (PU3MYECKUII CMBICT HCIONB3YEMBIX BEIHYUH, UX
1.4 0003HaYeHUS M €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOJUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYIHUMH
BEIMYMHAMH, CTPOUTH  TpapuKd  H3YYEHHBIX  3aBHCUMOCTEU

(1)I/I3I/I‘ICCKI/IX BCINYNH

XapaKTCpU30BaTh CBOMCTBa TECII, (1)I/ISI/I‘I€CKI/IG SABJICHUSA W IIPOLCCCHI,
15 HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpK J3TOM JaBaTb CJIOBECHYIO
q)OpMy.]'II/IpOBKy 3dKOHa MW  3allMChiIBaTb €Ir0 MaTCMaTH4YCCKOC

BBIPAKECHUE

OOBSICHATh (DU3UUYECKUE SBJICHHMSI, MPOLECCHl U CBOWCTBA TEN, B TOM
yucjlie W B KOHTEKCTE CHUTYallUd MPaKTUKO-OPUEHTUPOBAHHOIO
16 XapaKkTepa: BBIABIATL MMPUYUHHO-CIICACTBCHHBIC CBA3HW, CTPOUTH
' oOBsicHeHHEe W3 1 — 2 JOrMYecKux ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:42 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




pemaTts pacy€THbIE 3a1aud B 1 — 2 AeWCTBUSI, UCHONb3Ys 3aKOHBI U
(dbopMyIibl, CBSI3BIBAIONINE (PH3MUECKUE BEIIMYMHBI: HA OCHOBE aHAIN3a
17 YCIOBUSL 33/layd  3alHUCBIBaTh KpaTKoe YCJIOBHE, MOJCTaBIISThH
' ¢u3nyeckue BeIMUUHBI B (YOPMYJIIBI U POBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIC JaHHBIC, HEOOXOUMBbIE JUI PELICHUs 3a/1a4, OLEHUBATh

PEATMCTUYHOCTH MOYYCHHOU (PU3NUYECKON BETUYMHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEUIUTh TpPU MOMOIIH
(1)I/I3I/I‘-ICCKI/IX METOAOB, B OIIMCAaHNU HCCJICAOBAHUA BBIACIISTH
1.8 MpOBEpSEMOE  TPEANoNoXKeHue  (THmores’y),  pasauyaTbh |
UHTEPIPETUPOBATh TOJNYYCHHBIH pe3yJbTaT, HAXOIUTh OIIMOKU B

XOJ¢ OIIbITa, ACJIaTb BBIBOJBI 110 €T'0 PC3YyJIbTaTaM

IPOBOJUTH OMNBITBl IO HAOMIOAEHUIO (DU3MUECKUX SBICHUH MIN
L9 ¢usnueckux ~ CBOMCTB  Ten:  (OPMYIMpPOBATH  MPOBEpSEMBIC
NPEINOIIOKEHUs, CcOOMpaTh  YCTAaHOBKY M3  TNPEATIOKECHHOTO

000py10BaHus, 3aIIUCHIBATH X0/ OMBITa U (POPMYJINPOBATH BHIBOIBI

BBIIIOJIHATE TMPAMBIC H3MCPCHHUA C HCIOJB30BAHWEM aHAJIOI'OBBIX M
1.10 U (ppOBBIX TMPUOOPOB, 3aNMUCHIBATh MOKa3aHUs MPHOOPOB ¢ y4&TOM

3aJJaHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHU I

MPOBOJIUTh  WCCJICIOBAHUE 3aBUCUMOCTH  OJHOW  (pu3nueckoi
BEJIMYMHBI OT JPYrod C MHCIOJIB30BAHMEM IIPSAMBIX HW3MEPEHMI,
y4acTBOBaTh B IUIAHMPOBAHWU YUEOHOTO HCCIEAOBaHUS, COOMpATh
111 YCTaHOBKY U BBINOJHATh U3MEPEHHUS, CIIEys MPEUIOKEHHOMY IUIaHy,
(UKCHPOBATH PE3yJIbTATHI IOITYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TAOIUI] U TpapHKOB, JeIaTh BbIBOJIbI

Mo pe3yJibTaTaM UCCICIOBAHUA

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (U3MYECKUX BEIWYMH, CIenys
112 NPEIOKEHHON MHCTPYKIMH: TIPY BBITOJTHEHUH U3MEPEHHI coOUpaTh

OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOH

BCIIMYHUHBI

113 coOmolaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu padbore ¢
nabopaTopHbIM 000pyI0BaHUEM

VKa3pIBaTh TMPHUHIUIBI  JICHCTBUS TPHOOPOB U TEXHHUYECKUX
114 YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HM3YyUYCHHBIX
npruOOpOB M TEXHUYECKHX YCTPOWCTB C TOMOIIBIO WX OMHCAHMS,

UCTONB3Yysl 3HAHMA O CBOMCTBaX (U3WYECKUX SIBICHUH U

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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HeoOXouMble (PU3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOIUTH TMPHUMEPhl (HAXOAWUTh HH(MOpMAIMIO O MpUMEpax)
MPAaKTUYECKOT 0 UCIIOIb30BaHMs (PU3NUECKUX 3HAHUI B IMOBCEIHEBHOM
1.15 KU3HU JUig  oOecrieueHHs O€30MacHOCTH TMpHU  OOpaIllEeHUH C
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbS U

CO6J'II-OI[CHI/IH HOPM 3KOJIOrHY€CKOIr'o 1noBCACHUA B oxpyxcaromeﬁ cpeac

OCYILIECTBIIATh OTOOp MCTOYHMKOB MH(OpManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
1.16 UMEIOUINXCA 3HAHUM M NMyTEM CpPaBHEHUS pa3IMYHbIX HMCTOYHUKOB
BBIIETIATh MHQOpMAILMIO, KOTOpas SBJSETCS NPOTHUBOPEUMBON WU

MOXET OBITh HEJIOCTOBEPHOM

UCIIOJIb30BaTh npu BBITIIOJTHEHUH y4eOHBIX 3aaHui
Hay4YHONONYJISIPHYIO ~ JUTEparypy  (U3MYECKOro  COAEpKaHUs,
1.17 CIpaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeTr, Biaxersb
npuéMaMy KOHCIIEKTHUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPpOpMAIH

13 OHOW 3HAKOBOM CUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIE M YCTHbBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHUKOB WHGPOPMAIUU (PUINIECKOTO
118 COJIEp’KAaHUA, B TOM 4YMcie MyOJUYHO AeaaTh KpPaTKUE COOOLIEHMS O
' pe3ynbTaTax IPOEKTOB MM YYEOHBIX WCCIEAOBAHUH, NpPU ITOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM IOHATHUHHBIM amnmapar Kypca

(GU3HKH, COPOBOXAATH BBICTYIIJICHHE MTPE3eHTAI[UeI

MIPY BHITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIICIOBAHUIN pacmpeaesiTh
00S13aHHOCTH B TPYIINE B COOTBETCTBUHU C MOCTABIICHHBIMU 3a/1a4aMH,
119 CIIEIUTHh 3a BBINONIHCHWEM IIJIaHa JIEHCTBUM, aJleKBAaTHO OIICHHBATH
' COOCTBEHHBI BKIAJA B JAEATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAS MHEHHE

OKPYXKaFOIINUX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

11 HUCIIONb30BaTh NOHATHUSA

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMCHIO
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12 pa3inyaTthb ABJICHHUA IO OIMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX OAHHOC (i)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUYECKUX SABICHUHA B
13 OKpY’KalollleM MHpE, B TOM 4Hclie (pU3NYECKHE SBJICHUS B MPHUPOJIE,
IPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/auy B y4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PUINUECKUX SIBICHUIN

OIUCBIBaTh HM3YyUYEHHbIC CBOWCTBA Te€l W (DU3MYECKUE SBIICHMUS,
UCMONB3ysl (U3WYECKHE BEIMYUHBI, I[PU OMNUCAHUU MPABUIBHO
TpakTOBaTh  (PU3MYECKHII  CMBICH  HUCHOJB3YEMBIX  BEJIMYMH,
1.4 0003HaYCHHS ¥ €AWHUIBI (PU3UUECKUX BETUYNH, HAXOJUTH ()OPMYIIEI,
CBA3BIBAIOIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYrMMHU
BEIMYMHAMHU, CTPOMTH  TpapUKd  H3Y4EHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BETUYHH

XapakTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U IPOIECCHI,
L5 WCIIOJNb3Yysl HW3YYCHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIOBECHYIO
GOpMyTHpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCKOe

BBIpaXXCHHE

OOBSCHATH (PM3WUECKUE MPOIECCHl U CBOMCTBA TEII, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluii TPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
1.6 BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHUE U3 1
— 2 JIOTMYECKMX MIAaroB C momMompio 1 — 2 u3ydeHHBIX CBOICTBa

¢buznyecKkux ABJICHUN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

pemiatb pacu€THbIe 3a7a4d B 2 — 3 ACHCTBUS, UCIONB3YS 3aKOHBI U
(dbopMyITBI, CBSI3BIBAIONINE (DU3NUECKUE BEIMUUHBI: HA OCHOBE aHAIIN3a
YCIIOBHSI 33/1a41 3aIMCHIBATh KPATKOE YCIOBHUE, BBISIBIATH HEJOCTATOK
1.7 JAHHBIX JJIs pPEUIeHUs 3aJaud, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIE IS €€ pelIeHHs], MPOBOIUTh PacuéThl U CPaBHUBATH
MOJTYYeHHOE 3HAueHHe (U3NYECKOH BEIMYMHBI C HM3BECTHBIMH

JaHHBbIMHA

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPHU MOMOIIH
18 (GU3NYEeCKUX METOJ0B, UCIIOJIb3Ys ONMCAHUE UCCIIE0OBAHMS, BBIACISTh
[IPOBEPAEMOE MPEANOI0KEHUE, OLEHUBATh IPABWIBHOCTh IOpPsIKa

MMPOBCACHUA UCCIICAOBAHUS, NCTIATHh BBIBO/IbI

19 OPOBOJUTH OMNBITHI 1O HAOMIOAEHUIO (PU3MUYECKUX SBICHUH MU
¢usnyeckux  cBOMCTB  Ten:  (OPMYIMPOBATH  MPOBEPSEMBIC

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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OpPEINONIOKEHUs,, COOMpaTh  YCTAHOBKY M3  TNPEIIOKEHHOTO

000pyAOBaHUSs, OMMUCHIBATH XOJ OIBITAa U (POPMYITHPOBATH BHIBOJIBI

BBIIIOJHATh MpPSIMbIE H3MEPEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
1.10 npuOOpPOB U AATYMKOB (PU3UUYECKUX BEJIWYUH, CPABHUBATH PE3YJIbTaThl

WU3MEPEHHI ¢ YI€TOM 3aJIaHHON aOCOIOTHON MOTPEITHOCTH

MPOBOJIUTh  HWCCJICIOBAHUE  3aBUCUMOCTH  OJHOM  (pu3nueckoi
BEJIIMYMHBI OT JPYrod C HCIOJb30BAHUEM MPAMBIX H3MEPECHUN:
111 IUIAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAaHOBKY U BBIMOIHATH
' U3MEpEeHHs, CIeAys TMPeaIoKEHHOMY IUTaHy, (UKCHPOBAThH
pe3yNIbTaThl MONYICHHON 3aBUCUMOCTH B BHUJC TAOJMIl U TrpaduKOB,

JACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

MPOBOJUTh  KOCBEHHBIE  W3MEpPEHUs]  (UBHMYECKUX  BEIUYHUH:
112 IUTAHUPOBATh M3MEPEHUS, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY,
clenys TpPeNIOKEHHOW HMHCTPYKIIMH, U BBIYUCIATH 3HAUYCHUE

BCJINYHHBI

113 coONroaTh TpaBWJa TEXHHKH O€30MacHOCTH Ipu pabore ¢
J1a00paTOpHBIM 000pYyI0BaHUEM

XapaKTCprU30BaTb IMMPUHIUIIbLI ﬂeﬁCTBHH HU3YyUCHHBIX HpI/I60pOB n
114 TCXHUYCCKUX yCTpOfICTB C OHOpOI71 Ha HUX OIUCAHUSA, HCIHOJb3YA

3HaHHUA O CBOWCTBAaX (U3NYECKUX SABJIEHUH U HEoOXOJUMbIe

(1)I/I3I/I‘ICCKI/IC 3aKOHOMEPHOCTHU

paciiodHaBaTh IMPOCTBIC TCXHUYCCKUC yCTpOI\/’ICTBa 1 U3MCPHUTCIIbHBIC
HpI/I60pr 0 CX€MaM U CXEMaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
1.15 SJICKTPHUYICCKUX LEIell C IIOCIeAOBAaTEIbHBIM M napauiC/ibHbIM
COCANMHECHUECM 9JICMCHTOB, pasiinvas YCJIOBHBIC 0003HaUYCHH S

AJIEMEHTOB JJIEKTPUYECKUX LeNen

NPUBOIUTH TMPUMEPHl  (HAXOMUTh HMHGPOPMAIIMIO O MpHUMEpax)
MIPAKTHYECKOT 0 UCIOB30BaHUs (PU3NICCKIX 3HAHUH B IMTOBCETHEBHON
1.16 KU3HU U1 OoOecrieueHHs O€30MacHOCTH TP OOpalieHuH ¢
npubopaMu U TEXHUYECKHUMH yCTPOWCTBAMH, COXPAHEHHUS 3I0POBBS U

COOJIIO/ICHHSI HOPM 3KOJIOTUYECKOT0 TIOBEJICHUSI B OKPYKAIOIIeH cperie

OCYILECTBIIATh MOUCK MH(OpMAIUK (PU3NYECKOTO COAEPKAHUS B CETH
1.17 HHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IIyTEM CpPaBHEHMUS

JOIIOJTHUTEIBHBIX MCTOYHHKOB BBIJICIIATH PIH(bOpMaHI/IIO, KOTOpasd
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SBIISICTCS IPOTUBOPEUMBOM MITM MOXKET ObITh HETOCTOBEPHOM

UCMOJIb30BaTh MPHU  BBIMOJHEHMM Y4YEOHBIX 3aJaHUA  Hay4dHO-
HONYJSIPHYIO JTUTEPATypy (HU3UYECKOrO COAEP)KAHUS, CIPABOYHBIC
1.18 MaTepuaybl, pecypcbl cetu  VHTepHeT; BIajeTb INpUEMaMU
KOHCIIEKTUPOBAaHMs TEKCTa, MpeoOdpa3oBaHUs MH(GOPMALUU U3 OIHOU

3HAKOBOH CHCTEMBI B APYTr'yro

C03/1aBaTh COOCTBCHHBIC MMCbMEHHBIC M KpaTKUE YCTHBIC COOOIICHUS,
0000mas uHpOpMaNMIO U3 HECKOIBKUX HCTOYHHKOB (DPU3UYECKOro
119 COJIEp’KaHUsl, B TOM 4YHUCIIC NyOJMYHO TMPEICTABIATh PE3YIbTAThI
' MPOSKTHOM WJIM HCCIICIOBATEILCKON  JIEATEIIbHOCTH, TIPH  ITOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM MOHSITUWHBIA amnmapar Kypca

(1)I/I3I/IKI/I, COIMPOBOXAAaTh BBICTYIIJICHUC npeseHTauI/Ieﬁ

IpY BBITIOJIHEHWN Y4eOHBIX HMPOEKTOB M HMCCIIETOBAHUI (DHU3MUECKHX
IPOLIECCOB PACIPEACIATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
NOCTAaBJICHHBIMM  3a7ladyaMM, CJIEIUTh 32 BBHINOJIHEHUEM IUIaHA
1.20 JEUCTBUM M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLIEHHUBATh
COOCTBEHHBI BKJaJ B JEATENBHOCTh TPYIIBL, BBICTPAHBAThH

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, IIPOABJIAA T'OTOBHOCTBb

paspermiath KOH(IUKTHI

9 KUIIACC

Kon
NMpoBePsSieMOro
pe3yJjbTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1 KCIIOJIb30BaTh U3YUYECHHBIEC TOHATUSA

19 pa3in4aThb SABJICHHUA IO OIMMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX OAHHOC (1)I/I3I/I‘-IGCKOG SBJICHHUC

pacrio3HaBaTh MpPOSBICHHE W3YYCHHBIX (U3MUYECKUX SABICHUM B
13 OKpY’KaloIIeM MHpE, B TOM 4HcCiIe (pU3HUECKue SBICHHUS B MPHPOJE,
IIPU 3TOM TEPEBOIUTH MPAKTUUECKYIO 3a7jauyy B y4eOHYIO, BBIJIEIATh

CYILIECTBEHHbBIE CBOMCTBA (IPU3HAKHM) (PU3NUYECKUX SBICHUIN

14 OIMIKUCbIBATh M3YUYCHHBIC CBOWMCTBA TE€I U (1)I/IBI/I‘ICCKI/IG SIBJICHUA,

HCIIOJIB3YA (bHSI/I‘{eCKHe BCJIMYMHBI, IIPpHU OIIHMCAHUKW IIPABHIIBHO
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TpPakTOBaThb  (PU3MYECKHII  CMBICH  HUCHOJB3YEMBIX  BEJIMYMH,
0003HaYCHHS ¥ €AWHUIBI (PU3MUECKUX BEIMYHH, HAXOJUTH (hOPMYIIHI,
CBA3BIBAIOIIME JAHHYHO (HU3WYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOMTHh  TpapUKd  H3YYEHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BETUYHH

XapakTepu30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS U IPOLECCHI,
L5 HCIIONB3ysl HW3YYCHHBIE 3aKOHBI, IIPU OTOM JIaBaTh CIOBECHYIO
GOpMyTHpPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIpaXXKCHHE

OOBSCHATH (PU3HUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPaKTHKO-OPHMEHTUPOBAHHOIO  XapakTepa:
1.6 BBISIBJISATh IPUUUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBsSCHEHHE U3 2
— 3 JOrMYecKMX MIaroB € IMOMOIIbI0 2 — 3 M3yYeHHBIX CBOMCTBa

¢uznyecKux ABJICHUH, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

pewmiatb pacu€THble 3aja4yM (OMMparolmuecss Ha cucrtemy u3 2 — 3
YpaBHEHHI), WCHOIB3ysd 3aKOHBI ¥ (POPMYJBI, CBS3BIBAIOIINE
¢u3nyeckue BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
1.7 3allUCBhIBaTh KPATKOE YCJIOBUE, BBIIBJIATh HEJOCTAIOIIUE WM
U30BITOUYHbIE JTaHHBIC, BHIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBbIE
JUIL pelIeHus, TMPOBOAWTH pacuéThl W OIEHHUBATH PEATTMCTHYHOCTD

MOJTy4YE€HHOT0 3HaYeHUs (PU3NUECKOMN BETNYMHBI

pacro3HaBaTh MPOOJIIEMBI, KOTOPbIE MOXHO PEHIMTh IpPU ITOMOILIU
(GU3MYECKUX METO/OB, MCHONb3Ysl ONMMCAHUE MCCIIEIOBAHMSI, BBIIEIATD
1.8 HpoBEpseMOe MPEANOIOKEHHE, OLIEHUBAaTh IPABUIBHOCTh IOpPSIKA
NPOBEJICHUSI UCCIICAOBAHMs, JeiaTb BbIBOJbI, HHTEPIPETUPOBATD

pe3yibTaThl HAOIIOICHUI U OTBITOB

MNpOBOJAUTL OIBITBHI I10 Ha6JIIOIIeHI/IIO (I)I/ISI/I'-ICCKI/IX SIBJIECHUU WJIH
19 ($U3NUIECKUX CBOWMCTB TEN: CAMOCTOSTEIHHO COOMpAaTh YCTaHOBKY M3
n30bITOYHOrO0 Habopa 00OpYTOBaHUS, OMUCHIBATH XOJ OIMbBITA M €T0

pe3ynbTaThl, POPMYIUPOBATH BHIBO/IBI

OPOBOJUTH MpPU HEOOXOAUMOCTH CEpPHIO MPSIMBIX H3MEPCHUH,
110 omnpeessisi CpelHee 3HAYCHHE H3MepsieMol BelWYHHBI ((POKyCHOE
paccTosHue coOmparoleil JUH3bI), 000CHOBBIBATH BBIOOp crocoba

U3MepeHUsl (M3MEPUTENILHOrO pudopa)

111 NPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIWYHH C
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UCIIOJIb30BAaHUEM IIPSIMBIX M3MEPEHMI: IUIAHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTaHOBKY, (DPUKCHPOBATh pPE3YNIbTaThI
MOJTyYeHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE TaOIUIU

Fpa(I)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTATAM UCCICAOBAHUA

IPOBOJUTH  KOCBEHHbIE  M3MEPEHUs  (PU3MUECKUX  BEIUYMH:
IUIAHUPOBATh MU3MEpPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
1.12 U BBIIOJNHATh H3MEPEHUS, ClENys NPEUIOKEHHOW MHCTPYKINH,
BBIUMCIATh 3HAUYEHHWE BEIMYMHBI W aAHAIM3UPOBATh IOJIyYEHHBIE

pPEe3yAbTATHI C YUETOM 33IAHHOW MOTPEITHOCTH U3MEPEHMI

113 coOnroaTh TpaBWJIa TEXHUKH O€30MacHOCTH Tpu  pabore ¢
nabopaTopHbIM 000pyI0BaHUEM

pa3iauyaTh OCHOBHBIE MPHU3HAKA H3YYEHHBIX (PU3MUYECKUX MOJIENIEH:
r MaTepHaabHas TO4Ka, a0COIMIOTHO TBEPIOE TENO, TOUEUHBIH HCTOYHUK
CBEeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas

MOZACJIb ATOMHOI'O dJpa

XapaKTCpHU30BaTb IMMPUHIIUIIbLI L[eﬁCTBHH HU3YyUCHHBIX HpI/IGOpOB n
115 TCXHUYCCKUX yCTpOfICTB C OHOpOI71 Ha WX OIKUCAaHUA, HCIOJIb3Yy:d

3HaHUS O CBOMCTBAaX (U3WYECKUX SBICHUH W HEOOXOIMMBIC

(bu3IecKre 3aKOHOMEPHOCTH

UCTIONIb30BaTh CXEMbl W CXEMAaTHYHbIE PHCYHKH H3YYE€HHBIX
TEXHHUYECKUX  YCTPOMHCTB, U3MEPHUTENBHBIX ~ MPUOOPOB U
1.16 TEXHOJIOTMYECKUX IPOLECCOB MpPHU PpEIIeHUH Y4eOHO-IIPAKTUYECKHX
3aJa4, ONTHUYECKHE CXEMBI JJIsl TOCTPOCHUS M300paKEHHI B MIIOCKOM

3epKajie ¥ cOOMparoIeit JT1H3e

NPUBOIUTH TMPUMEPHl  (HAXOMUTh HMHGPOPMAIMI0 O MpHUMepax)
MPAKTUYECKOI 0 UCIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
1.17 KU3HH I oOecrieueHuss O€30MacHOCTH TMpU  OOpamieHuu ¢
npuOopaMu U TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHSI 3I0OPOBbS U

COOJIIO/ICHHSI HOPM 3KOJIOTUYECKOT0 TIOBEJICHUSI B OKPYKAIOIIeH cperie

OCYILIECTBIIATH MOUCK MH(POpMAIUHN (HU3HUECKOTO CONEPKAHUsI B CETH
WuTepHer, CcaMoOCTOSTETbHO (QOPMYIUpPYsT TOWCKOBBIA  3ampoc,
1.18 HaxOOUThb IIYTM  ONpPENENIEHHs  JIOCTOBEPHOCTH  IOJYYEHHOH
uH(pOpMaAIIM Ha OCHOBE MMEIOIIMXCS 3HAHUW M JOMOJHUTEIbHBIX

HNCTOYHHUKOB
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UCMOJNIb30BaTh TPHU  BBHINOJHEHUM Y4YEOHBIX 3aJaHUN  HAydHO-
HOMYJSIPHYIO JTUTEPATYpy (HU3UYECKOTO COACP)KAHUS, CIPABOYHBIC
1.19 MaTepuasbl, pecypcbl ceth MHTepHeT, BiIageTb INpUEMaMU
KOHCIIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHUs MH(POPMALMU U3 OIHOM

3HAKOBOW CUCTEMBI B JIPYTYIO

co3/laBaTb COOCTBEHHBIC NHMCbMEHHBIE M YCTHbIE COOOIIEHHS Ha
OCHOBE HMH(OPMALMU M3 HECKOJIbKUX HCTOYHUKOB (PU3HUECKOTO
coJiep’KaHusl, MYOJUYHO MPEACTABIATH PE3YyJIbTaThl MPOESKTHOM WU
1.20 HCCIIEN0BATEIBCKON JIESITENILHOCTH, npu 3TOM TPaMOTHO
MCIIOJIb30BaTh U3YYEHHBIN MOHATUIHBIN anmnapar u3y4aeMoro paszieina
(GU3MKN U CONPOBOXKIATh BBICTYIUIGHHE MpPE3CHTAlMed ¢ y4EéToM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB U MCCIEHAOBAHUNA (DU3NUYECKUX
MPOIIECCOB PACIpPENeNaTh O0S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMA  3a/1a4aMH{, CIEAWTh 3a BBIIOJIHEHUEM IUIAHA
121 JEUCTBUM U KOPPEKTUPOBaTh  €ro, AaJeKBaTHO  OIICHUBATH
COOCTBEHHBI BKJIAJ, B JICITENBHOCTb TIPYIIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aMMOJEHCTBHE,  MpOSABIsAS  TOTOBHOCTh

pasperarh KOHMIUKTHI
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INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
IIpoBepsieMble 3J1eMEHTBI COIEPKAHUS
pasneJa 3JIeMEHTAa

®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIETO MHUPA

®usuka — Hayka O Ipupone. SBieHus NPUPOABL.
1.1 dusnyeckue  ABJICHHSA. MEXaHHMYECKHE, TEIUIOBEIC,

SJICKTPUYCCKHUE, MAarHUTHBIC, CBETOBLIC, 3BYKOBBIC

O®uznyeckne BeNWYUHBL.  M3MepeHue — (pu3NUECKUX
1.2 BenmuunH.  Dusmyeckue  npubopel.  I[lorpemHocTh

I/I3MepeHI/II7L MG)K,I[YHapO,Z[HaH CHUCTCMAa CAMHUIL

EcTecTBeHHOHAyYHBI METON TO3HAHUSA: HaOJIIOJECHUE,
13 MOCTAHOBKA HAay4YHOr'0 BOMNPOCA, BBIABUKEHUE TUIOTE3,
1 DKCIIEPUMEHT TI0 TPOBEPKE THIIOTE3, OOBSICHCHHE

Ha0II01aeMOT0 ABJICHUSI

1.4 Onucanue GU3NYECKUX ABJICHUN C ITIOMOILBIO MOJIenei

[TpakTuyeckue paboThI:

##HPar#H#113mepenue pacCTOSHUM.
###Par#HH#13mepenne 00bEMa JKUIKOCTH M TBEPIOTO
1.5 Tena.

###HPar##OnpeneneHne pa3MepoB MajbIX TeJ.
#H#Par###I3mMepenue  Temmneparypsl [pU  [TOMOILIHU

JKUJKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATypPhI

ITEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEIIIECTBA

H#HH#Par###CTtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, HX
2.1 pasMepbl.  OmbITBI,  JOKa3blBalOLIUME  JUCKPETHOE

CTPOCHUC BCUICCTBA

#H##Par###/lpiokenrie  vactun,  BemiectBa.  CBs3b
2.2 CKOPOCTH  JBWIKEHHS  YacTUI[ C  TEMIIEpaTypoHu.

bpoyHoBckoe nBmxenue, muddy3us

2.3 B3anMoeiicTBHEe YacTHIl BEMIECTBA: TPUTSHKECHUE U

JOKYMEHT MNOAMNNCAH 3IEKTPOHHOM NOANNCLIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:42 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




OTTaJIKUBaHHC

#H#H#Par#t# ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOCHHUE
ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTALUIMYECKUX) TEIL.
2.4 BzaumocCBsI3p Meky CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[TpakTrueckue paboThI:

##H#Par###01eHka quamMeTpa aToMa METOJIOM PSIIOB (C
UCTIOIb30BaHueEM (oTorpaduii).

2.6 #HHPar###OnpITBL  TO  HAOMIOJIEHUIO  TETUIOBOTO
pacIIMpeHHs Ta30B.

#HHAPar###0nbITEl IO OOHAPY)KCHHWIO JIEUCTBHUS  CHUI

MOJICKYJIAPHOT O HPUTSKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBI)KEHUE
#H##Par###CropocTs. Cpennsist CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JBMXKEHHH. Pacuér myTM W BpeMeHu
JIBUKEHUS
SlBnenue uHepiuu. 3aKoH WHepuuH. B3aumoneiicTBre
3.3 TeJ Kak MpUYMHA U3MEHEHHUsI CKOPOCTU ABUKEHUS Tel.
Macca kak Mmepa HHEPTHOCTH Tella
34 ###Par#t# lnotHocth  BemiecTBa. CBsI3b IUIOTHOCTH C
3 ' KOJIMYECTBOM MOJICKYJI B €TUHUIIE 00bEMa BEIIeCTBA
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TEN
36 Cuwia ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO IMHAMOMETpPA
37 ###HPar#Ht#IBnenne Tarotenus U cuna Tsbkectu. Cuna
' TSKECTU Ha Apyrux miaHerax. Bec Tena. HeBecomocThb
38 Cuna Tpenus. TpeHHE CKONBXEHUS M TPEHHUE IOKOS.
' Tpenue B IpupoAe U TEXHUKE
3.9 HH#HPar###CrioxkeHre CWII, HaNpaBJIEHHBIX I10 OJHOM

npsmMoii. PaBHoaelCTByrOIIas CUIT
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[TpakTuyeckue paboThI:

OmnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBMIKCHHS
(mrapuka B OKHJAKOCTH, MOJEIH  DIIEKTPUYECKOrO
aBTOMOOWIA W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIb)KCHUS Opycka WM [IapuKa 10
3.10 HAKJIOHHON  miockoctd.  OrmpeneneHne  MIOTHOCTH
TBEPIOTO Terna. OnbITHI, JIEMOHCTPHPYIOIIHE
3aBUCHMOCTh pacTshKeHUs (nedopmanuu) mpyXuHBI OT
NPWIOKEHHOW  cwiibl.  ONBITBL, JEMOHCTPUPYIOIIUE
3aBUCHMOCTh CHJIBI TPEHUS CKOJILKEHHs OT Beca Teya M

XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue sBlIEHUS B mpupoac: NpuMEpbl IBUKCHUA C
3.11 pPa3IMYHBIMUA CKOPOCTSIMH B JKHUBOW M HEXKHUBOHW TPUPOJIE,

HeﬁCTBHe CHJIbI TPCHUSA B IIPUPOAC U TCXHUKE

3.12 TexHu4eckne ycTpocTBa: JUHAMOMETD, MTOAMIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA3OB

11 Hasnenne TBEpAoro tema. CrocoObl YMEHBIICHHS U

YBCINYCHUA JaBJICHUA

49 JlaBnenue raza. 3aBUCUMOCTh JAaBIICHHS raza oT 00bEMa,
TeMITepaTyphl

43 Ilepenaya naBneHust TBEPABIMU TEIIAMH, KUJIKOCTIMH U

razamu. 3axkoH [lackansd. [THeBMaTHUeCcKre MallInHBI

3aBHCUMOCTD JAaBJICHUS KUAKOCTHU oT FJIy6I/IHBI.
4.4 Iuapocrarnueckuii mapagokc. CoOOIIArOITHECS COCY/IBI.

4 FI/II[paBJ'II/I‘ICCKI/Ie MCXAaHU3MBbI

Atmocdepa 3emnn u atmochepHoe gaBiaeHue. [IpuanHb
A5 CyIIIECTBOBaHUS BO3AYITHOW oOomoukn 3emin. OTbIT
Toppuyeniau. 3aBUCUMOCTh aTMOC(EPHOro aBIEHUS OT

BBICOTHI HAZA YPOBHEM MOPA

46 Wsmepenue armocdepHoro mapneHus. [Ipubopsr st
U3MEPEHHS aTMOC(EPHOTO JIaBIICHUS

JlefictBue KUOKOCTH U Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apxuMenoBa) cuia. 3aKOH

Apxumena
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4.8 IInaBanue ten. Bo3gyxomiaBanue

[TpakTrdeckue paboTHI:

HccnenoBanve 3aBUCMMOCTM Beca Tejla B BOJE OT
o0béMa TMOrpyKEHHOM B JKUAKOCTh YacTU Telna.
OnpeneneHne BHITAIKUBAIOIIECH CUJIBI, TEHCTBYIONIECH HA
TEno, NOorpyxéHHoe B KuakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOLIEH
4.9 Ha TEJIO B JKHJAKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHBAIOIICH
CWJIBI, IEHCTBYIOIIEH Ha TeNO B >KUIKOCTH, OT 00bEMa
MOTPYKEHHOW B KUIKOCTh YacCTU Tejla U OT IUIOTHOCTH
JKUIKOCTH. KonctpynpoBanue apeomeTpa WJIN

KOHCTpYMpOBaHUE  JIOAKM M  ompezeieHue  eé

TPy30I0IbEMHOCTH

Owusnueckue  SABJICHHUA B NPUPOAC:  BIUSHUE
4.10 aTMOC(EPHOT0 TaBJICHUS Ha )KMBOW OPTaHM3M, TIJIaBaHUE

pbIO

TexHuueckue ycTpoHCTBa: COOOLIAIOIIUECS COCY/bI,
411 YCTPOMCTBO BONOIPOBOJA, T'HMIAPABIMYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOW HAacoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPT'UA

5.1 Mexannueckasi pabora
5.2 Mexannyeckass MOIIHOCTh
53 IIpocThie  MeXaHWU3MBI: pbIUar, OJOK, HaKJIOHHAs
' mockocThb. [IpaBuiio paBHOBECHS pblyara
5.4 [IpuMeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
5 «3omoroe  mpaBuio»  MexaHWku.  Koaddunuent
55 MOJIE€3HOr0 JIefcTBUA MeXaHU3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumnanbHas SHEPTUM TeJla, MOJHATOr0 Haa 3eMIIEN
5.7 Kunerndeckas aHeprus
5 g [Tonnast MexaHwW4eckas SHEpPrHs. 3aKOH HM3MEHCHHS H

COXpaHECHUA MEXaHHYECKOM SHEpruun
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[TpakTuyeckue paboThI:

###Par#H#O0npeneneaue pabOThl CUIIBI TPEHHUS IPU
- PaBHOMEPHOM IBMKCHHU TeJla 10 TOPWU3OHTAIHHON
' noBepxHocTH. MccaenoBaHue yciaoBUH — paBHOBECHS
peiyara. HMsmepenne KIIJ[ HaxIOHHOW IUIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUS MEXaHUYECKON YHEPTUr

dusznueckue sBJICHUSI B npupoaec: pbluaru B TCIIC
5.10
YCIOBCKa

TexHuueckue yCTpPOMCTBA: pblUar, TMOJABHXKHBIA U
5.11 HETOABM)XHBIA OJOKH, HAKJIOHHASI TUIOCKOCTb, MPOCTHIC

MEXaHU3MBbI B OBITY

8 KUIACC

Kon Kon
paszjiena JIeMEHTA

TEIIIOBBIE ABJIEHUA

IIpoBepsiemble 3JIeMEHTbI COIePKAHUSA

OCHOBHBIE  TIOJOKEHUSI  MOJIEKYJISPHO-KUHETHUECKON
6 TEOPHH CTPOSHHUS BemecTBa. Macca U pa3Mepsl
1
Mosiekysl.  OTBITBI,  TOATBEPKIAIONINE  OCHOBHBIE

MTOJIOKEHUS MOJIEKYJIIPHOKHHETHYECKON TEOPHUH

Mopenun  TBEpAOro, IJKUIKOTO W Tra3000pa3HOrO
6.2 coctosiHMI BemiecTBa. Kpucramnmueckue u amopQHbie

TCIa

OObsicHEHHE CBOMCTB ra3oB, )KUJKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIO)KEHUH MOJEKYJIIPHOKUHETHYECKON

TEOpUU

6.4 CMaumnBaHue U KalWUISIPHBIE SIBICHUS

6.5 TeroBoe pacuIMpeHne U CKaTue

66 Temneparypa. CBsi3b TeMIepaTypbl €O CKOpPOCTHIO

TCIIJIOBOI'O ABHMKCHUS YaCTHUIL

6.7 Buyrpennss sueprusi. Crioco0bl H3MEHEHHs BHYTpEHHEH
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SHEPrUU: TEIJIoNepeiaya U COBEpIIeHE paboThI
5.8 Buasl Tensonepenaun: TEIONPOBOIHOCTh, KOHBEKIIUS,
' U3ITy4eHHE
KomuyectBO  TemioThl. YaenabHas  TEIUIOEMKOCTH
6.9
BEILIECTBA
TernooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHue U OTBEp/IeBaHNE KPUCTAUIMUYECKUX BEUIECTB.
' VY aenpHas TEIIOTA MJIABJICHUS
[TapooOpa3zoBanue u  KoHJeHcanus. VcmapeHue.
6.12 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMoc(epHOro
JTaBJICHUS
6.13 BraxxaocTh BO3myXxa
6.14 DHeprus TOIIUBaA. Y IelbHas TEIIOTa CrOpaHus
[Ipunnuner  paborel  TerioBbix — aurarenend  KITJ]
6.15 TEIUIOBOTO JBHUTAaTeNs. TeIUIoBbIE JBHTaTeNd WU 3allUTa
OKpPYXarollen cpeapl
3aKOH COXpaHEeHMsI U MPEeBpAlleHNs YHEPTHUH B TEIJIOBBIX
6.16
nporeccax
[IpakTudeckue pabOTHI:
HHAPar###0nBITEI MO OOHAPYKEHUIO JIEWCTBHS CHJI
MOJIEKYJISIPHOTO IPUTSHKEHHUSL.
HHHPar#H###0nbITel IO BBIPAIIMBAHUIO  KPHUCTAJUIOB
MOBAapEHHOW COJIM MJIU caxapa.
6.17 #HHPar###0neITel 10 HAOIIOIEHUIO TEILUIOBOIO
' pacIIMpPEHHUsl Ta30B, KUIKOCTEH U TBEPABIX TEIl.
#HH#Par###Onpenenene AaBIeHUS BO3IyXa B OalioHe
HITPUIIA.
HHHPar###0nbITEI, JIEMOHCTPUPYIONIUE 3aBUCHUMOCTD
JABJICHUS BO3[yXa OT €ro o0béMa M HarpeBaHUs WU
OXJIAXKICHMUSL.
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##HPar###11poBepka TMIOTE3bl JIMHEWMHON 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJKOCTH B TEPMOMETPHUUYECKON
TpyOKe OT TeMIEpaTyphl.

###Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPruu Teja B pe3yibTaTe Teruionepenaadyd u padoThl
BHEIIHUX CHUIJI.

###Par#t#lccnenoBanne sBIEHUS TeIUiooOMeHa MpHU
CMEILIMBAaHUM XOJOIHOW U TOPSIYEH BOIBI.
###Par##Onpenenenue KOJINUEeCTBA TEILIOTHI,
MOJTyYEHHOI'0 BOJOW TIPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITHITHHIPOM.

##HPar#H#Onpenenenue  yIenbHOM — TEMIOEMKOCTH
BEIIECTBA.

#H#Par###ccneqoBanue nporecca uCrapeHusl.
##H#Par###OnpeneneHie OTHOCUTEIBLHOM  BIIAXXKHOCTH
BO3/TyXa.

#H#H#Par###OnpeneneHne yaelIbHON TETUIOTHI TIIaBICHUS

Jbpaa.

OusnuecKkue SABICHHS B MPUPOJAE: IOBEPXHOCTHOE
HATSDKCHWE W KAaWUIAPHBIC SIBJICHUS B TIPUPOJE,
6.18 KpUCTAJUIBI B Ipupoje, nsnydeHue ConHua, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI, TYMaHa,

HNHCA, CHCTA.

TexHudeckue  yCTpPOWCTBA:  KalWJULAPBI, IPUMEpPHI
UCIIOIb30BaHUS KPUCTAIOB, JKUJKOCTHBIM TEPMOMETD,
6.19 JAaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CTOpAHUA.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onekrpusanus Ten. [[Ba poaa 3J1eKTpUUECKUX 3aps/10B
7 BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kysona
7.2 (3aBUCUMOCTH CHJIBI B3aIMOJICHCTBHSI 3apPsHKEHHBIX TET OT

BCJIMYUHBI 3apsA 0B U PACCTOSHUSA MCKIAY TeJ'IaMI/I)
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Onexrpuueckoe nojue. Hanpsyk€HHOCTh 3JEKTPUUECKOrO
7.3 nosst. [IpuHIUI Cynepro3uiuy 3JIEKTPUUYECKUX TOJIeH
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenn »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIN
7.4 anextpudeckui 3apsan. Ctpoenune aroma. [IpoBogHuky u
TUDJIEKTPUKU
7.5 3aKOH COXPAHEHHUs JIEKTPUUYECKOT 0 3apsiia
- ONeKTpUYecKuii  TOK.  YCIIOBUS  CYLIECTBOBAHMS
' 3JEKTPUYECKOT0 TOKA. MICTOUHMKYM MOCTOSITHHOT'O TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKHMI TOK B
KHUJKOCTSAX U razax
. Onektpuueckass 1enb. Cuna Toka. OJIEKTpUUYECKOE
' HaIpsDKEHUE
29 Conpotusienue IIPOBOJIHUKA. Y nenbHoe
' CONPOTHUBJICHUE BEIIECTBA
7.10 3akon Oma 15 ygacTka 1enu
IlociienoBarenbHOe W MApPALIEIbHOE  COCIWHEHHE
7.11
IIPOBOIHUKOB
PaGora M MOIIHOCTH JJIEKTPUYECKOI'O TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DneKTpUYecKrue Ienu U MOTPEeOUTENH SJIEKTPUUECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanue
[ToctosiHHBIE MarHUTHL. B3anmoznelcTBHE NOCTOSHHBIX
7.14
MarHuToB
215 MarautHoe mnone. MarautHoe mone 3eMiIM U €ro
' 3HAUEHUE JUIS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE 10JIE IEKTPUYECKOT O TOKA.
' [IprMeHeHre AIEeKTPOMAarHUTOB B TEXHUKE
217 [leficTBe MarHMTHOrO NOJs HAa IPOBOJHUK C TOKOM.
' DneKTpoABUrareiab MOCTOSIHHOIO ToKa. Mcmnonbs3oBanue
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DJIIEKTPOJBUraTEIe B TEXHUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe
Onbitel @apaned.  SIBiaeHue  3JIEKTPOMArHUTHOU
7.18
uHaykuuu. [Ipasuno Jlenna
DIIeKTpOreHeparop. CriocoOsI MOJTy4YEHUs
7.19 3JIEKTPUYECKOIN SHEPIUU. DJEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOUHUKAX YHEPTHH
[IpakTuyeckue paboOTHI:
OnbITHI 10 HAOMIOACHUIO JIEKTPU3ALNH T UHAYKIHEH
Y TIPU CONIPUKOCHOBEHHUHU.
UccnenoBanne nAelcTBUS AJIEKTPUYECKOrO TOJS Ha
MPOBOJHUKH U IUAJIEKTPUKH.
COopka u mpoBepka pabOTHI AJIEKTPUUYECKON IemH
MOCTOSIHHOT'O TOKA.
W3mepenue u perynupoBaHue CUiIbl TOKA.
W3mepeHne u peryampoBaHue HanpsHKeHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEpe3
PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.
290 OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh

AJIEKTPUYECKOI0 COINPOTUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIAIU TTOIEPEYHOro CeUEeHUs U MaTepuaia.

[IpoBepka mpaBwiia CJHOXKEHHS HAOPSDKEHUM  IIpU
IIOCJIEJOBATEIBHOM ~ COEJMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia Juisl CUIIBl TOKA P MapajljieIbHOM
coeMHeHUN  pe3uctopoB.  Ompenenenue  paboOTHI
DJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Pe3UCTOop.
OmnpezneneHue  MOIIHOCTU  BJIEKTPUYECKOIO  TOKa,
BbIIEISIEMON Ha pe3ucTope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIEr0 4Yepe3 JIAMIIOYKY, OT HaIlpsHKEHHS
Ha Hel. Onpenenenue KI1J[ narpesarens. Mccnenosanue
MarHUTHOTO B3aWMOJEWUCTBUSI TOCTOSIHHBIX MAarHHUTOB.

I/I3yquI/Ie MAaravTHOI'O I1OJIA ITOCTOSAHHBIX MAIrHUTOB IIPpU
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uX OoObenmuHEHWH u pazneneHun. VccnempoBaHue
JEHCTBUS AJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIbI
B3aUMOJICUCTBUS KATYIIIKA C TOKOM W MAarHUTa OT CHJIBI
TOKA W HallpaBJICHUS TOKa B Karymke. M3yueHue

I[GI\/'ICTBI/ISI MAaroiMTHOrO IoOJid Ha HOPOBOJHHUK C TOKOM.

KoncTpyupoBanue u U3y4CHHE paboThI
3JIEKTPOJBUTATEIISA. H3mepenne KII/
3JIEKTPOABUTATENBHON YCTAHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHGKTpOMaFHHTHOfI HHAYKIOWUHA:
HCCIICAOBAaHHC W3MEHEHUH 3HAaYeHHus | HaIlpaBJICHUSA

HHAYKIIHUOHHOI'O TOKa

Ousnyeckue SABICHUS B TPUPOAC: JIICKTPUICCKHE
SBIICHUST B  aTrMocdepe, DAIEKTPHUUECTBO  JKHBBIX
7.21 OpPTaHW3MOB, MAarHUTHOE MMoJe 3eMid, aperd TOoITCoB,
POJIb MAarHUTHOTO TIOJIS JIUTsI XKU3HHU Ha 3emiie, MOJISIPHOE

CHUAHUC

TexHU4ecKue YCTPOMCTBA: JJIEKTPOCKOI, aMIepMerp,
BOJIETMETP, PEOCTAT, CYETUUK IIEKTPUUYECKON DHEPIHUH,

3JIEKTPOOCBETHTENbHbIE ~ MPHUOOPHI,  HarpeBaTeNIbHBIC

r.e2 3JIEKTPOIIPUOOPHI (mpumepsr), AJICKTPUUECKHE
MPEIOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJIBUTATEIH
MOCTOSTHHOT'O TOKa, TeHEPATOP IMOCTOSTHHOTO TOKA
9 KJIACC
Kon
pasnen Kon siemenra [IpoBepsiemMbIe PJIEMEHTHI COACPIKAHUS
a
MEXAHWYECKUE ABJIEHW A
8 8.1 Mexannyeckoe JBWXKeHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENIFHOCTE MEXaHUYECKOTO IBIKEHUS
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8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHHE
###Par#t#HepaBHOMepHOE TIPSIMOIMHEIHOE JABHKEHHUE.
8.4 CpenHdAss W  MIHOBEHHass CKOpOCTb Tejla  IIpU
HEPaBHOMEPHOM JIBUKCHUHU
Yckopenue. PaBHOyCKOpeHHOE IIPSMOJIMHEWHOE
8> JIBYKEHUE
8.6 ###Par###CroboaHoe manenue. OnbiTel [anmes
###Par##PaBHoMepHOE NBIDKEHUE 10 OKPYKHOCTH.
8.7 [lepuon m wacrora obpameHus. JluHeiHas u yrioBas
ckopocTH. LleHTpocTpeMuTensHOE YyCKOpEeHHe
8.8 IlepsrIii 3axkoH HeroToHa
8.9 Bropoii 3akoH HproToHa
8.10 Tpernii 3axon HeroTOHA
8.11 HH#HPar###] [puHIUTT CYIEPIIO3UITNH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: Ccuila TPEHUs CKOJIbKEHUS,
813 CHJIa TPEHHUS TTOKOSI, IPYTUE BUIBI TPEHUS
#H#Par###Cuna  TSOKECTM W 3aKOH  BCEMHUPHOTO
814 TATOTCHHUS. Y CKOpEHUE CBOOOIHOTO MaJICHUS
IBmwxenue  mimaner  Bokpyr  Comnma.  Ilepsas
815 KOCMHYecKast CKOpocTb. HeBecoMOCTh 1 Tieperpy3ku
8.16 PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE
' TEJ0
#HH##Par###PaBHoBecue TBEPAOro Teja C 3aKPEIIEHHOU
817 OCb10 BpaieHuss. MoMeHT cuiibl. LIeHTp TsokecTn
8.18 Nmnynsc tena. 3menenue umnyibsca. Mmynbsc cuitbl
8.19 3aKOH COXpaHECHUS UMITYJIbCA
8.20 Hi##Par###PeakTUBHOE IBH)KEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTh
29 PabGora cun Tsxectw, ynpyroctd, TpeHus. CBs3b
8 SHEPTUuu U paboThI
8.23 [ToTenmuanpHass dSHEpPrus Tejia, TMOAHITOrO  Haj
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MMOBEPXHOCTHIO 3eMJIU

8.24 [ToreHunanbpHast SHEPTUS CKATOM MPYKUHBI

8.95 #H##Par###Kunetnueckas ~ sHeprusa.  Teopema o
' KMHETUYECKOU YHEPTUU

8.26 #H##Par####3akoH coxpaHeHUs MEXaHUYECKON dHEPTUN

[IpakTuueckue pabOThI:

Omnpenenenue cpemHeld CKOPOCTH CKOJNBXEHHS Opycka
WIM JBW)KEHHUS IIApUKa MO HAKIOHHOM IIOCKOCTH.
Omnpenenenne yCKOpeHUs Tela MPH PaBHOYCKOPECHHOM
JBVKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanrie 3aBUCHUMOCTH IYTH OT BpPEMEHH IPHU
PaBHOYCKOPEHHOM JBIM)KEHHH 03 Ha4aJlbHON CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIUM MPH PABHOYCKOPEHHOM
JBIDKEHUHM 0e3 HadaJbHOW CKOPOCTH ITYTH OTHOCSTCS
8.97 KaK psJ  HEUYETHBIX YHCET, TO COOTBETCTBYIOIIWE
' MIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCMOCTH CHITBI TPEHHS CKOJBKEHUS
OT CWIBl HOpMaJbHOrO JnamieHusi. OmnpeneneHue
kod(dduimenTa TpeHUs CKOIbXeHHsA. OrmnpenerneHune
KECTKOCTU MpYXuHBL. OrnpeneneHue paboOTbl CHIIBI
TPEHUS TIPU PABHOMEPHOM JIBIDKCHHMHM Tela IO
TOPU30HTAIbHONW MOBepXHOCTH. OmnperneneHue padOThI
CIWJIBI  YOPYrOCTM  Npu  THoabéMe  TIpy3a  C
UCIONB30BAaHUEM  HEMOABM)KHOTO M TMOJBHXKHOTO

OJIOKOB

dusnueckue SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI,
8.28 nBukKeHHe IutaHeT COJIHEYHOM CUCTEMBI, PEaKTUBHOE

ABHUIKCHUC KMBBIX OPraHUu3MOB

8.29 TexHuyeckue  yCTpOMCTBA:  CHUJOMETP, JATYUKH

ITOJIOXKEHUS, PACCTOSHUS M YCKOPEHUS, PAKETBI

MEXAHWYECKUE KOJIEFAHMA 11 BOJIHbI

9 01 KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU
Kosie0aHMil: Iepuol, 4acToTa, aMILIUTY1a

9.2 Maremarnueckuit u IPY>KMUHHBII MasiTHUKH.
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[IpeBpaiieHne SHEPTUn MpH KOIEOATEIIEHOM JIBHKEHUN

93 3aTYX8.IOH_II/Ie KoJIeOaHus. BBIHY)KI[eHHLIe KoJIEOaHHSL.

Pezonanc

Mexanuyeckue BoiHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 HpOI[OJILHLIG " TONCPCHYHBIC BOJIHBI. I[.HI/IHa BOJIHBI U
CKOPOCTB €€ pacrpocTpaHeHHs. MexaHn4eCKHEe BOJIHbI B

TBEPJIOM TeJIe, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['pomkocTs 1 BbicoTa 3ByKa. OTpakeHue 3ByKa

9.6 Wudpa3Byk U yIbTpa3ByK

[IpakTuyeckue paboTHI:

Onpenenenne 4YacTOThl W Iepuona  KosieOaHUM
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHne 4acToThl M Hepuoja  KoseOaHui
MPY>KUHHOTI'O MasiTHUKA

97 HccnenoBanne 3aBUCHMOCTH — Iepuoja  KoieOaHHi
' MOJBEIICHHOTO K HHTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH —Ilepuoja  KoseOaHHi
NPYKUHHOIO MasTHUKAa OT Macchl rpysa. llpoBepka
HE3aBHCHUMOCTH nepuoaa KosneOaHui rpy3a,

IMOABCIICHHOI'0O K HUTHU, OT MACCBHI I'py3a U JKECTKOCTHU

npyXuHbL. M3MepeHue yckopeHusi CBOOOIHOrO MaJIeHus

dusnueckue SBICHUS B MPUPOJE: BOCHPHUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJICTPSICEHHUE, CEHMCMHYECKHE BOJIHBI,

IIyYHaMH, 5X0

9.9 Texandeckue YCTpOﬁCTBai 9XO0JO0T, HCIIOJIB30BaHUC

yIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 QHGKTpOMal"HI/ITHOG I10JIC. QHCKTpOMaFHI/ITHI)Ie BOJIHBI.
CaoiicTBa QJICKTPOMArHUTHBIX BOJIH

10 10.2 [Ikaya »I€KTPOMAarHUTHBIX BOJTH

103 OnekTpomMarauTHas mnpupona cBera. CKOpPOCTh CBeTa.
BonHoBEIE cBOMCTBA cBETa

[IpakTiueckue pabOThI:
10.4 .
W3ydeHne CBOICTB  3JEKTPOMAarHUTHBIX BOMH C
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MIOMOIIBI0 MOOMIJIBHOTO TenedoHa

dusnyeckue SABICHUS B TPHUPOJIE: OUOIOTHYECKOE
10.5 JeicTBUe BUJUMOTO, yIABTPauOIETOBOrO "

PEHTITCHOBCKOI'O I/ISJ'IyLIeHI/Iﬁ

106 TexHuueckue YCTpOMCTBA: UCIIOIb30BaHUE

OJICKTPOMArHMTHBIX BOJIH IJIA COTOBOH CBSI3H

CBETOBbBIE ABJIEHUA

111 JIydeBast monenb cBeTa. MIcTouHMKM cBeTa

11.2 [IpssMmonuHEHOE pacpocTpaHEHUE CBETa

Ortpaxenue cBera. [1nockoe 3epkanio. 3aKOH OTpaKeHUS
11.3
cBeTa

114 [Ipenomnenue cBera. 3akOH TIPEIOMIICHUS CBETA.
[TonHOE BHYTpEeHHEE OTpakKeHHE CBETa

11.5 Jlunza. Xop mydeii B IMH3E

116 OnTuueckas cucreMa QoroarnmnapaTa, MUKPOCKONA H
TeJIeCKOomna

117 I'maz kak onTudeckass cucrema. bian3opykocTb U
JATTbHO30PKOCTb

118 Paznoxxenue Oenoro ceera B cnektp. OnbiTel HptoTOHA.
11 CrnoxeHue crieKTpalbHbIX LBETOB. Jlucnepcus ceera

[IpakTuueckue paboThI:

#H#Par###1cciienosanue 3aBUCUMOCTH yria
OTpaXXEHMs CBETOBOTO Jy4a OT yIJa MaJeHusl.
#H#HPar##H##13yuenne  XapakTepUCTUK — M300paKeHHS
IpeaMeTa B INIOCKOM 3epKalle.

#H#Par###1cciienosanue 3aBUCUMOCTH yria
NPEJIOMIIEHUS] CBETOBOIO Jy4a OT Yrja MaJeHHus Ha
119 TPaHUIIE «BO3IAYX — CTEKIIO».

###Par##lonyyenue U300pa)keHUHM € [OMOIIBIO
cobuparorei JUH3BL.

##HPar###Onpenenenne (QOKYCHOIO PpacCTOSHUS U
ONTHYECKOW CHIIBI COOMPAIOIEH JTMH3BI.

H#HAHPar#H##OnbITEl 110 pa3jokeHHIo OeIoro cBera B

CHIEKTD.
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HHHPar###OMNBITE IO BOCHPUATHIO I[BETA IIPEIMETOB
IpH UX HAOJIOAEHUY Yepe3 I[BETOBBIC (DMIIBTPHI
dusnyeckue ABIEHUS B npupoje: 3arMeHus ComHua u
11.10 JlyHbl, 1IBETa TE€J, ONTHYECKUE SIBJICHUSA B armMocdepe
(uBet HEOa, pedpakus, paayra, MUPaK)
1111 TexHnueckue YCTpOMCTBA: OUKH, [IEPUCKOII,
' ¢doroamnmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna m maHerapHas MOJENb aTOMA.
' Mopens atoma bopa
192 Hcnyckanve M NOIIOLIEHHE CcBeTa aTOMOM. KBaHTHI
. JInHenyaThle CIIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, OeTa- u raMma-u3mTydeHHs
124 Crpoenne aromHoro szapa. HyknoHHas wmonens
' aTOMHOr O sAzpa. M3oromnsl
125 PamnoaktuBHbie mpepauieHus. [lepuon momypacmana
' aTOMHBIX S7ep
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsA0BOr0 U
' MacCcOBOI'0 YHCET
12 12.7 OHeprus cBs3U aTOMHBIX s7iep. CBsI3b MacChl U SJHEPTUU
128 Peakuuu cunresa u genenus suaep. McrouHuku sHeprun
' Connua u 3BE37
12.9 SnepHas odHepreruka. JlelicTBUE  paaMOAKTUBHBIX
' U3JIy4EHUI Ha )KUBbIE OpraHU3MBI
[IpakTuyeckue paboTHI:
Habmtonenue crjaomHbIX M JIMHEMYaTBIX CIIEKTPOB
19.10 U3IIy4ECHHUS.
HccnenoBanne TPEeKOB: M3MEPEHUE JHEPIUM YacCTHIIbI
0 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenune paanoakTuBHOro hoHa
@dusnueckue SBJICHUSA B IPUPOAC. €CTECTBEHHBIN
12.11 pasvoaKTUBHBII ¢om, KOCMHYECKHE Ty4H,
PaZMOaKTUBHOE M3JIYYEHHE MPHUPOAHBIX MHUHEPAJIOB,
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JCUCTBUE PAJUOAKTUBHBIX MW3IYyYCHUH HA OpPraHU3M

YCJIOBCKA

1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

VHJIMBUAYAJIbHBIA TO3UMETP, KaMepa Bunscona
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INPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHU A

Kon IIpoBepsiemble TPeOOBaHHUS K NMPEAMETHBIM pe3yJibTaTaM
MpoBepsAEeMOro 0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOM
TpedoBaHus NPOrpaMMbl OCHOBHOI0 0011ero oopasosanust Ha ocHoBe PI'OC

[lonumanue ponu  puU3MKM B HAYYHOM  KapTUHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOM CBs3U
U TI03HaBa€MOCTH SBJIEHUH NPUPOABI, O POJIU HKCIHEPUMEHTa B
¢usuke, o cucremooOpasymoomeil poiru (UIMKM B Pa3BUTUH
1 €CTECTBEHHBIX HAyK, TEXHUKM ¥ TEXHOJOTHWU, 00 IBOJIOIUHU
(Gu3nyeckux 3HaAHUW U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAayYHOH
KapTUHE MHpa, O BKJIAJ€ POCCHMCKMX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE INPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT U

3HaHus O BUJAX Marepuu (BELIECTBO M IIOJIE€), O JBMKEHUM Kak
crocobe cylecTBOBaHUsI MaTeprr, 00 aTOMHO-MOJIEKYIISIPHON TeopuH
CTPOCHHS BeleCTBa, O (U3UYECKOW CYIIHOCTH SIBICHHUH MHPUPOIBI
(MEXaHUYECKUX, TEIJIOBbIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX);
2 YMEHHUE pa3inyaTh SBJICHUS [0 OMMCAHUIO UX XapPAKTEPHBIX CBOUCTB H
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NUYECKOE SBJICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOIleM MHpE, BBIJCHAS MX CYLIECTBEHHbIE CBOWCTBA

(mpu3HaAKK)

Bnanenue ocHOBaMM HOHSITHITHOIO amnrapara M CHMBOJIMYCCKOIO

SI3bIKa (I)I/I3I/IKI/I " HCIOJB30BAHUC UX IJId PCIICHUA yqeGHHx 3a1aa4,

3 YMCHHE XapaKTepPH30BaTh CBOWCTBA TeJ, (PU3NUCCKUE SIBICHUS H
MPOIIECCHI, UCTIONB3YS (PYHIaAMEHTATBHBIC U IMITUPHUUECKUE 3aKOHBI

4 YMeHue onuchIBaTh N3YYCHHBIC CBOWCTBA TNl U (PU3HUCCKUE SBIICHHS,
UCTIONB3Ys (PU3NUECKUE BETUIUHBI
BrnajgeHne oOCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C yIETOM

5 coOmroieHrst TpaBuil Oe30macHOro TpyAa: HaOmoaeHHe (PU3NUECKUX

SIBJICHUU:
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YMEHHUE CaMOCTOSITENIbHO COOMpAaTh IKCIEPHUMEHTAIbHYIO YCTaHOBKY
U3 JTaHHOTO Habopa 00OpynOBaHMS MO WHCTPYKIMH, OMHCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
IPOBEJICHHE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIUYHH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSTEIBHO COOUpAaTh
DKCIIEPUMEHTAJIBHYK0  YCTAaHOBKY II0 HMHCTPYKLIMH, BBIYHUCIATH
3HAYECHHE BEJIMYHMHBI M AHAIM3UPOBATH IOJYYEHHBIE PE3YNIbTATHI C
Y4€TOM 3alaHHON MOTPELIHOCTH PE3YJIBTATOB U3MEPEHMUIA;
IIPOBEICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIEAOBAHUM;
CaMOCTOSITEIbHO COOMpPAaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOJUTH  MCCIIEIOBAHME IO  WHCTPYKUUH,  IPEICTABIATH
NOJTY4YEeHHBIE 3aBHCUMOCTU (DU3MUYECKMX BEIMYUH B BHJE TaONUIl U
rpauKOB, YUUTHIBATh MOTPEITHOCTH, JIETIaTh BHIBOJIBI IO Pe3yIbTaTaM

HUCCICOOBAaHUA

[Tonumanue  XapakTepHBIX  CBOWCTB  (U3MYECKMX  MOAeJeH
(MaTepuasibHasi TOYKa, aOCOMIOTHO TBEPJOE TEIO, MOAETH CTPOCHHS
6 ra3oB, JKHJIKOCTEH U TBEPIBIX TeN, IUIAaHETapHas MOJeNb aTroma,
HYKJIOHHAasi MOJIeNb aTOMHOIO sJpa) U YMEHHE NPUMEHSTh HX JUIs

00BbACHEHUS (PU3MUECKUX TPOLIECCOB

VYMeHne oObSICHATh (pU3MUECKHE MPOLECCHl U CBOMCTBA Tel, B TOM
4uclie W B KOHTEKCTE CHUTYallUd MPaKTUKO-OPUEHTUPOBAHHOIO
7 XapakTepa, B YaCTHOCTH, BBIABIIATH IPUIMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSCHEHHE C ONOPOW Ha M3ydeHHbIE CBOMCTBA (PU3UUECKUX

HBHCHHﬁ, Q)HBI/I‘ICCKI/IG 3aKOHbI, 3aKOHOMECPHOCTHU U MOACIIN

YMenue pemarth pacu€THbie 3amaun (Ha 0a3ze 2 — 3 ypaBHEHUH),
UCTIONIB3Ysl 3aKOHBI W (OPMYJIBI, CBS3BIBAIONINE (DU3HUCCKHUEC
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KPAaTKOE YCIOBUE 3aJ]ayH,
BBISIBIIITh HEAOCTAIONINE JlaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOXOIUMBIE ISl € PEelICHUs], HCIIOb30BaTh CIIPABOYHBIC JaHHBIC,
NPOBOJUTh PAcCY€Thl M OLCHUBATh PEATHCTUYHOCTH IOJTYYEHHOTO
3HaueHUsl (PU3NYECKO BETMUYMHBI, YMEHHUE OMPEIEsITh Pa3MEepHOCTh

($U3nUeCKOi BETMUMHBI, ITOIYYEHHOH MPH PEIICHUH 33aJa91

YMeHue xapakTepu3oBaThb INPUHLUIBI JEUCTBUS TEXHUUYECKUX
9 YCTPOWCTB, B TOM 4HCJI€ OBITOBBIX NMPUOOPOB, U TNPOMBIIIJIEHHBIX

TEXHOJIOTMYECKUX IMPOUECCOB IO UX OMMCAHWIO, WCIIOJIb3ysA 3HAHUA O
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CBOMCTBaX (PM3MYECKUX SBJICHUH M HEoOXoauMmble (u3NYecKue

3aKOHOMEPHOCTHU

Ymenune HUCITOJIB30BAaTh 3HaAHUA (6] (I)I/I3I/I‘-ICCKI/IX ABJICHUAX B
MOBCETHEBHOM KW3HM s oOecrieueHuss O€30MacCHOCTH MU
oOpamieHUM ¢ OBITOBBIMH ~ TpHOOpaMHM ¥ TEXHUYECKUMU
10 YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbSI W  COOJNIOJICHUS  HOPM
HKOJIOTUYECKOTO TOBEJACHHUS B OKPYXAlOMIe cpene; MOHMMaHUE
HEOOXOJUMOCTH TMPUMEHEHHS] JOCTHMKEHUH (DU3MKKM M TEXHOJIOTUH

AJI1 palfMOHAJIBHOI'O IMPHUPOAO0ITIOJIb30BaHUSA

OneIT moucka, mnpeoOpa3oBaHUs M IMpPEJICTaBICHUS HH(OpManuu
(UBUYECKOTO COACpPKAHUSA C HCIONB30BaHUEM WH(OOPMAIIOHHO-
KOMMYHHUKAaTUBHBIX TE€XHOJOIMI; YMEHHE OLEHUBATh 1OCTOBEPHOCTH
MoNydYeHHOW WH(OpPMAlMK HA OCHOBE WMEIOIINXCSA 3HAHUA W
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB,  YMEHME  HCIOJIb30BaTb  IpU
11 BBITIOJIHCHUHM YYEOHBIX 3aJaHUi HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY
bu3nYeCKOro colepkKaHus, CIpaBOYHBbIE MaTEepHANIbl, PECYPCHl CETH
WutepHer; BiageHue Oa30BBIMH  HaBBIKAMH  MPEOOpa3OBaHMS
uHpoOpMaIIUM W3 OJHOM 3HAKOBOM CHCTEMBI B JPYryl0; YMEHHUE
CO3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIICHMSI Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HCCKOJIBKUX UCTOYHHUKOB
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IHEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannyeckoe aBwxkeHue. MarepuanbHas Touka. (CucremMa  OTCUETA.
' OTHOCHUTENBHOCTh JBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBMKeHUEe. CpeaHsas ckopocTs. Dopmyna ams
1.2 BBIYKCIICHUSI CpeHeit ckopocTh: V = S/t
PaBHOMepHOE NPSIMONMHENHOE OBUKEHUE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT
BPEMEHHU B Cllydae paBHOMEPHOrO MPSIMOJIMHEUHOIO JIBUKEHUS:
13 xX(1)=x,+ut
I'paduku 3aBUCHMOCTH OT BpEeMEHHU JUIsl TPOEKIHMH CKOPOCTH, MPOEKIHH
NepeMeNieHus, IyTH, KOOpPAMHATBl NPU PABHOMEPHOM MPSMOJIMHEITHOM
JBUKEHUU
3aBUCUMOCTh KOOpPAMHATHI TE€la OT BPEMEHU B CIIy4a€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBUKEHHUS:
3
Se(f) =V, #1+ay* ;
2
@opMynbl UIsI TPOCKUUU IEPEMENICHUs, MPOCKIUU CKOPOCTH U IMPOCKUUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSAMOJIMHEIHHOM JIBUKEHUU:
2
1.4 5. ()=vy, -t+a, EX
U.\'('f] =Up, T4 1,
a.(f) =canst,
U:x: - lez =2a,s,
I'paduku 3aBHCHUMOCTH OT BPEMEHU MJIsi TNMPOCKUUU YCKOPEHUS, IMPOEKIIHH
CKOPOCTH, MPOEKIHMH MEepEeMEUIEHUs, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUKEHUU
CBobogHoe magenue. @opmMymbl, OMHCHIBAIOIIUME CBOOOJHOE MaJeHHE Tela IO
1.5 BEpTUKAIN (JABUYKEHUE TeJla BHHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTU
3emmu). ['padmkm 3aBUCHMOCTH OT BPEMEHH IS TIPOCKIMU YCKOPEHUS,
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MPOCKIIMM CKOPOCTU M KOOPAMHATHI TpPU CBOOOJHOM TaJeHHHM Tela IO

BEPTUKAIIN

CKOpOCTh pPaBHOMEPHOTO JBIDKEHHS Tejla IO OKpyKHocTH. Hampasnenue
CKOPOCTH.

@dopmyna A7 BBIYMCICHHUS CKOPOCTH uepe3 paJuyc OKPYKHOCTH W TEepUOJ

oOparieHus:
_InR
T
LenTtpoctpemMuTensHOe yCKOpeHHe. HampaBiieHue EHTPOCTPEMHUTEIHHOTO
1.6 yckopeHusi. Dopmyiia /Uit BBIYUCICHUS YCKOPCHHUS :
2
o
"R

17 P=7
1.8 Cuna — BekTtopHas ¢puznueckas BenuunHa. CIoKeHue Cui
1.9 SIBnenune nunepunu. [lepBoiit 3akoH HproToHa

Bropoii 3akon HeroTOHa:

F=m-d
1.10
ConanpaBieHHOCTbh BEKTOPa YCKOPEHUS Tela U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TENO
Bzaumoneiicteue tein. Tperunii 3akoH HeroToHa:
1.11 Fy g=-Frn
1.12 TpeHue nokos U TpeHUE CKOIbXKEHUs. DopmyIia AJisl BBIYUCICHUS MOJYJISI CHJTBI
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TPCHUSA CKOJIbKCHUS:

Hedopmanuss Tena. Ymopyrue u Heymnpyrue aedopmanuu. 3aKoH yOpyrowu

nedopmanuu (3axkoH ['yka):

113  F=k-Al

BC@MI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOI'O TAT'OTCHUA:

m; -m,
F=g. .1 2
R
1.14 Cuna TspKecTd. Y CKOpeHHEe CBOOOHOTO TaCHHUS.
®opmya JUIs BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMuueckas CKOpOCTb.

HesecomocTs 1 nneperpysku

Nmnynbe Tena — BekTopHas (hu3nyeckasi BeJIHInHa.
1.15 p=mo

I/IMHyJ'IBC CHUCTeMEI Tel. I3MeHeHune HUMITYyJIbCA. I/IMHyJ'IBC CHIJIbI

3akoH COXpPAaHCHUS UMITYJIbCa IJIsA 3aMKHYTOﬁ CHUCTCMBI TCJI:
1.16 D=0+, U, =const

PeakTuBHOE IBH)KEHHE

Mexannueckas pabora. opmysna ist BBIYUCIEHUS PaOOThI CUIIBI:

A=Fscosct
Mexannueckasa MOIIIHOCTHb:
1.17
A
N==2
t
KI/IHCTI/I‘IGCKaﬂ U MOTCHIOUAJIbHAA 3HepFI/IH. CDopMyna JJIs1 BBIYUCJICHUA
KI/IHeTI/I“IeCKOI\/’I 3HepFI/II/IZ
1.18
muz
By
JOOKYMEHT NOANNCAH 3NEKTPOHHON noanncbro
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Teopema o kuHeTHueckoy 3Heprud. Popmyra 1 BBIYUCICHUS IOTEHIUAIBHON
SHEPIUHM Tella, IOJHATOrO

HaJ 3eMIEn:

E,= mgh

MexaHudeckast SHEPTHs:

E=E£r+Ep

1.19 .
3aKOH COXpaHEHUs MeXaHU4YecKol sHeprun. Gopmyra JUis 3aKOHa COXPaHEHUS

MeXaHNYeCKOU OHEPIUU B OTCYTCTBHUC CHUJI TPCHUA: E = const.

HpeBpaLueHHe MEXaHHUYECKOM OHCPIruv Npu HAJIMYUU CUJIbI TPCHUS.

[TpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

[ToauxHbIM 1 HeTOABMXKHBIN O0710KK. KIIJ] mpocThix MeXaHU3MOB,

1.20

n= Anonesmss

"4'3&11:&115{

JlaBneHnue TBEpAOro TENA.
dopmyiia s BBIYMCICHHS JaBJIECHUS TBEPAOrO TENa:

_E
p_S'

191 Jasnenue raza. ATMocqepHoe AaBICHHE.
I'uppocraTnueckoe AaBieHUE BHYTPH KUIKOCTH.

@opMyita JUIsl BBIYUCICHUS JAaBICHUS BHYTPH )KUJIKOCTH:

p=pgh+p_,

1.22 3axoH ITackans. ['uppaBnuueckuii mpece

3akon Apxumena. Dopmyna i ONpEACTICHUS BbITAJKUBAIONIEH CHIIBI,

1.23 JICI‘/’ICTBYIOH.ICI\/II Ha TCJI0, norpyxcéHHoe B XXUJKOCTb MUJIK Tra3:

Fam =pgV
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VYcnoBue nnaBanus Tena. IlnaBanue CYZAOB M BO3QYXOILIaBAHUC

MexaHnnyeckue KoJieOaHHs. AMHHI/ITy,ZLa, nepuoax M 4YacTtora KOJIEOAHUH.

dopmyina, cBI3BIBAIOIIAS YACTOTY U NIEPUOJ] KOJeOaHUI:

1.24
v = 1
T
195 MaremaTuueckuii W TPYKUHHBIM MaaTHUKH. [IpeBpamienue sHepruv mnpu
KOJIe0ATEILHOM ABUKCHUN
1.26 3aryxaromiue Konedanus. BeiHy)aeHHbIe KonieOanus. Pe3onanc
Mexanndeckue BOJHBL. [Ipo/oNbHBIC M TIONIEpEeYHbIe BOJHBL JIJIMHA BOJHBI U
CKOPOCTh PacipOCTPaHEHUS BOJHBI:
1.27
Lh=v-T
128 3Byk. ['poMKOCTh M BBICOTa 3ByKa. OTpakeHUE 3BYKOBOH BOJHBI HA T'PAHHIIC

InByx cpeln. MH@pa3Byk U ynpTpa3ByK

Ipaxmuueckue pabomoi

N3mepenne cpenHell IMIOTHOCTH BEIIECTBA; apXMMEIOBOW CHJIBI; KECTKOCTH
OpYXUHBI; KOd(h(dULIMEHTAa TPEHHsI CKOJIbKEHUS; pabOThl CUJIBI TPEHUS, CUJIIbI
YIIPYTOCTH; CPeTHEH CKOPOCTH ABM)XEHUS Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUsi Opycka MpH ABMKCHUHM IO HAKIOHHOM TUIOCKOCTH; YacTOTHI U
nepuosa KojeOaHWil MaTeMaTHUYeCcKOoro MasTHHKA, YacTOTHl M IepHoja
Koyie0aHuil MPY>KMHHOTO MasiTHUKA; MOMEHTA CUJIBL, ICHCTBYIOIIErO HA phIYar;
paboThl CHUIIBI YOPYTOCTH TPHU TOABEME Tpy3a C TMOMOIIBI0 HEMOJIBUKHOTO
0510Ka; paOOTHI CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C MOMOIIBIO TOABUKHOTO
1.29 OI0Ka.

HccnenoBanne 3aBUCUMOCTH apXHUMEIOBOH CHJIBI OT 00bEMa MOTpYyKEHHOU
YacTU Tella U OT IJIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTHU BBITATKUBAIOIIEH CHUITBI
OT MACCEI TCJIa; CUJIbI TPCHUA CKOJIB)KCHHUA OT CUJIBI HOPMAJIbHOI'O AABJICHUSA U OT
poia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HHMKAIOUIEH B MPYKHHE, OT CTEIEHHU
negopMauu MpYKUHBL, YCKOPEHHs] OpycKa OT yriia HakjOHA HalpaBJIsIoNIeH;
nepuosa (4acToThl) KOMeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; TEpuoja
KoNeOaHU MPYKUHHOI'O MAasATHUKA OT MAacChl Ipy3a M KECTKOCTH NPYKUHBL;
UCCIICJIOBAHNE HE3aBUCUMOCTH TEpHOJa KOJeOaHW HUTSHOIO MAasTHUKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

130 Qusuueckue s6NeHUs 6 Npupoode: TIPUMEPHl IBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOM U HEXXKUBOM MPUPOJE, AEHCTBUE CHIIBI TPEHHS B IPUPOJIE U
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TEXHHUKE, TPWINBBI W OTIUBBI, JBIKEHHE T1UiaHeT COTHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUKCHHE KUBBIX OPTaHU3MOB, PhIYard B TeJE YEIOBEKa, BIUSHUC
aTMOC(EpHOr0 JaBJICHUS Ha >KUBOW OpPraHU3M, IUJIaBaHWE PBHIO, BOCHPHUSITHE
3BYKOB KUBOTHBIMH, 36 MIIETPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO
Texnuuecxkue ycmpoticmea: CUUAJIOMETP, TATYUKW TIOJOKEHUS, PACCTOSHUS M
YCKOpEHUS, ITUHAMOMETpP, MOAUIMIHUKN, pPaKeThl, pblYar, TMOIABMXHBIA U
131 HEMOJIBMKHBINM OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCThIE MEXAHHU3MBI B OBITY,
' COOOIIAIOIINECS COCY/IbI, YCTPOMCTBO BOJIONPOBOA, THAPABIUYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMETp, 3XOJOT,
UCIIOJIb30BaHME YIbTPa3BYKa B OBITY U TEXHHUKE
2 TEITJIOBBIE SIBJIEHU S
OCHOBHBIE  TIOJNIOKCHHSI ~ MOJICKYJSIPHO-KMHETUYECKOW TEOPHH  CTPOCHUS
2.1 BemecTBa. Mojenu TBEPAOro, JKUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsbie Tena
95 JIBmwxenne wyactuiy BemiecTBa. CBS3pb CKOPOCTH JBHKCHHUS YacTHI[ C
' Temnepatypoil. bpoyHoBckoe nBuwxkenue, mupdysus
2.3 CmauvBaHUe M KalWJUSIPHBIE SIBJICHUS
2.4 TemoBoe pacmupeHue u cxaTie
2.5 TerioBoe paBHOBECHE
26 Buyrtpennss sHeprus. Pabora u Temomepenada Kak CrocoObl HW3MEHEHUS
' BHYTPECHHEHN SHEPrun
2.7 Buns! Teronepenaun: TeMIOMNPOBOAHOCTh, KOHBEKITUS, H3TYyYCHHE
Harpesanue wu oxnaxaenne Ten. KomuuecTBo — TemnoTel. Y enbHas
TEIJIOEMKOCTb:
2.8 ) .
Q=cm(t,—1,)
3aK0H COXpaHEHHWs SHEPrUU B TEIUIOBBIX IpoIleccax. YPaBHEHHUE TEIIOBOTO
OamaHca:
2.9
Q1 _Qz +...=0
HUcnapenune u koHueHcanus. M3MeHeHHWe BHYTPEHHEN SHEpPruyd B IPOLECCE
2.10 WCTIApeHUsT W KOHJEHcanuu. KumeHue IKUAKOCTH. YeiabHas TeIioTa
napoo6paszoBanus: L = Q/m

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:42 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




211 BraxxHocTh BO3TYXa

[ImaBnenne w kpuctamsanus. I3MeHeHWe BHYTpEHHEHW DSHEpPruu NpHu

IJIaBJICHUU U KpUCTAJIIN3aluU. VY aenbHas TENjaoTa MIaBJICHUS

2.12 .0

BryTrpeHnHss dHEeprus cropanus TOILIMBA. Y IebHAs TEIJI0Ta CTOPAHUSI TOILJIUBA:

2.13 q=Q/m

2.14 [pununs! padots! TernoBbix asurareneil. KIIJ[ teroBoro nurarens

IIpaxmuueckue pabomol

N3mepenue yaenpHOM TEIIOEMKOCTH METaNIMYECKOro LMIUHAPA; KOJIWYeCcTBa
TEIUIOTHI, TMOJYYEHHOrO0 BOJOW KOMHATHOM TeMIepaTrypbl (pUKCHpOBAaHHOU
Macchl, B KOTOPYIO OIYIIEH HArpeTbld UWJIUHAP; KOJIMYECTBA TEIIOTHI,
2.15 OTJIaHHOT'O HAarpeThiM LUJIUHIPOM, IOCJIE OMYCKAaHUS €ro B BOJY KOMHATHOM
TEMIIepaTyphbl; OTHOCUTEIHHOM BIAXHOCTH BO31yXa; YIEIbHOH TEIUIOTHI
IaBieHuss JbAa. MccnepoBaHue WM3MEHEHHUs TeMIlepaTypbl BOJBI  MpHU
pa3MUHBIX YCIOBUSX; SBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU H

ropsiueil BO/Ibl; Mpoliecca UCTIapeHus

Qusuueckue A61eHUs 6 npupode. TIOBEPXHOCTHOE HATSIKEHUE M KalWJUISPHbIE
2.16 SIBJICHUSI B MPUPOJIE, KPUCTAIBI B Tpupoje, udnydenue ColHIla, 3aMmep3aHue

BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoﬁcmea: KalmuJJIapbl, OIPpUMEPhI UCIIOJIB30BaHUA KPUCTAJLJIOB,

KUJKOCTHBIM TEPMOMETp, JATUYUK TEMIEPATYphbl, TEPMOC, CUCTEMA OTOILICHUS

247 JIOMOB, TUTPOMETPBI, TICKXPOMETp, MapoBasi TypOMHA, BUTATEb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATHUTHBIE SABJIEHU A
3.1 Dnektpuzarus Tenl. J[Ba Buaa 3JIeKTPUIECKUX 3apsiIoB
3.2 B3aumoneiictBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXPAaHEHUS IIEKTPUIECKOTr0 3apsia
34 Onekrpudeckoe mone. Hanpsok€HHOCTh AmekTpudeckoro mons. [IpuHium

CYIEPIIO3ULIMH JIEKTPUUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:42 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




Hocurenn snexktpudeckux 3apsaoB. JleMCTBHE 3JIEKTPUYECKOrO MOJsA HA

3.5
3JIeKTpUYecKue 3apsnl. [[pOBOAHUKY U TUIIEKTPUKU
[TocTrosiHHBIN AnekTpudeckuil Tok. [leficTBus anexkrtpudeckoro Toka. Cuma Toka.
Hanpsxenne.
3.6 l=g/t,U=A/
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE DJIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
3.8 3akon Oma st yuactka snekrpuueckoit enu: | = U/R
[TocnenoBarenbHOE COETMHEHNE TPOBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannensHOE coeAMHEHNE MPOBOIHUKOB PAaBHOTO COMPOTUBIICHHUS:
U=U;I=I+I; R:%.
CwMmelianHble COSTMHEHHS TTPOBOJHUKOB
3.10 PaGora u momHOCTE 251ekTpudeckoro Toka. A = Ult, P = Ul

3axoH Jlxoyns — JleHna:

3.11 O=I"-R-t

Oneir Opcrega. MarHuTHoe mojie NPsIMOrO NPOBOJHUKA € TOKOM. JImHum

3.12 .
MarHuTHOM MHAYKIIHH

313 MarnutHOe 10JI€ ITOCTOSSHHOTO MAarHuTa. B3auMOoAencTBHE IOCTOSHHBIX

' MarHuTOB

3.14 JleficTBHEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM

3.15 Omneiter @apanes. SIBnenue anexkTpoMarauTHON HHAYKIUK. [IpaBuio Jlenna
Ipakmuueckue pabomul

3.16 N3mepeHne  3IEKTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH

OJICKTPHUYCCKOI'O TOKA, pa60TI>I QJICKTPHUYCCKOI'O TOKA.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:42 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HHUKAKOIIETO B IPOBOJHHUKE
(pe3ucTopsl, JamMIouka), OT HalPsHKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU
COMPOTHUBJIEHUS OT JIJIMHBI MPOBOJAHUKA, IUIOMIAMA €r0 MONEPEYHOr0 CEUYECHHS U
YAEIBHOTO COITPOTUBIICHUS.

[IpoBepka mpaBuiia I 3JIEKTPUUECKOIO HANPSLKEHUS MPU TOCIEN0BATEIBHOM
COCAMHEHUU NPOBOJHUKOB; IpaBWiIA Il CHUJIbl AJEKTPHUYECKOrO0 TOKA IMpHU

NapajuieIbHOM COEIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuyeckue s6NeHUs 6 npupoode: DIEKTPUUECKUE SBICHHS B aTMmocdepe,
3.17 3JICKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE TOJIE 3eMJIH, Apei( MmoIocoB,

POJIb MaruHuTHOI'O ITOJIA AJIA J)KU3HU Ha 3CMJ'IC, MMOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea: 3JEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTart,
CU€TUMK  DJIEKTPUYECKOHM  DHEPruH,  AIJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelbHbIE AIIEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKUE
NPEIOXPAHUTENH, DJIEKTPOMAarHUT, SJEKTPOJBUTATENb IOCTOSHHOTO TOKa,

TreHepaTop MOCTOAHHOI'O TOKa

3.19 DnekTpoMarHuTHBIE BOHEL. L1IKama 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojiensb cBeta. [IpsimonuHeitHoe pacnpocTpaHEeHUE CBETa

3.21 3aKkoH oTpaxkeHHus cBeta. [limockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucniepcus ceeTa

394 Jlunza. Xon nydeit B nuH3e. DOKyCHOE paccTosHME JUH3bI. OnTHueckas cuiia

' mun3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npudopsI
Ilpakxmuueckue pabomul
###Par###lI3MepeHre ONTHYECKON CHJIBI COOMpAroIIeld JUH3BI;, (OKYCHOTO
paccTosiHusl coOuparoiei JIMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MpeIMeTa U
U300pakeHUs, KOrja MpeIMeT pacrlojoXKeH B ABOWHOM (okyce), moKa3aTels

3.26 MIPEIOMJIEHUS CTEKIIA.
#H##Par#H##lccnenoBanue CBOMCTBA M300paXEHUs, MOIYYCHHOTO C TOMOIIBIO
coOuparomiel JIMH3bI;, U3MEHEHUs: (POKYCHOTO pACCTOSHHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO Jy4ya OT yrja HajJeHus Ha
IpaHUIIEe «BO3AYX — CTEKIO»

3.97 Qusuueckue senenus 6 npupooe. 3atmMeHus ConHua u JlyHbl, 1Bera Ted,

ONITHYECKHE ABIEHHS B aTMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
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328 Texnuueckue ycmpoticmeéa: OYKH, TIEpUCKOIN, (oTroanmapar, ONTUYECKHUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
41 PaguoaktuBHOCTh. Anb(a-, Geta-, ramma-uznydenus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmnsiThl Pesepdopaa o paccesHuto anbda-uactul. Ilnanerapuas Mmoaens aroma
4.3 CoctaB aromHoOro sapa. M3otormst
4.4 [lepuon momypacnaja aTOMHBIX siIep
4.5 SnepHble peakuyu. 3aKOHbI COXPaHEHUS 3aps0BOI0 U MacCOBOI'0 YUCEN
Qusuyeckue s6leHUs 8 Npupode: €CTECTBEHHBI paJUOAaKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4YH, pPaJHOAKTUBHOE W3Iy4YeHHUE TPUPOIHBIX MHUHEPAIOB,
JIeWCTBUE PaIMOAKTUBHBIX M3JIy4E€HUI Ha OPraHu3M 4YelloBeKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOII, WHIAWBHIYaTbHBIN JTO3UMETpP, KaMmepa
' Bunbcona, siaepHast sHepreTuka
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YYEBHO-METO/JNYECKOE OBECIMEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

 ®uszuka, 9 xmacc/ lleppimikun A.B., I'ythuxk E.M., OOmectBo ¢
OrpaHUYEHHOW  OTBETCTBEHHOCTBbIO  «/IPO®DA»; AxumonepHoe oOLIECTBO
«3marenscTBO «IIpocsemenne»

 ®usuka, 8 xkimacc/ Ileppimkun A.B., OOmecTBo ¢ OrpaHUYCHHOU
OTBETCTBEHHOCThIO  «/[PODA»;  AxkuuonepHoe oOuiectBo  «M3maaTenbcTBO
«IIpocsenienue»

 ®usuka, 7 xnacc/ Ileppimkun A.B., OOmecTBo ¢ OrpaHu4eHHOMN
OTBETCTBEHHOCThIO  «/IPODA»; AxkmnuonepHoe oOmiectBo  «M3m1aTenbcTBO

«HpOCBCHIGHI/IC»

METOINYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Jlykamuk B.U., UBanosa E.B. COopuuk 3amau no gusuke ais 7-9 kiaccoB
oOmieoOpa3zoBaTenbHbIX yupexaeHuil. — 13-e uzn. — M.: [Ipocsemenue, 2000.

2. Maporn A.E. ®usuka. 7 kiacc: ydebHO-MeTtoamueckoe mocodme / A.E.
Mapon, E.A. MapoHn. — 7-e u3z., crepeorurt. — M.: JIpoda, 2009.

3. Mapon A.E. ®wusuka. 8 kmacc: ydeOHO-meTogmdeckoe mocodme / A.E.
Maposn, E.A. Mapos. — 8-¢ u3., crepeorutnt. — M.: [lpoda, 2010.

4. Mapon A.E. ®uszuka. 9 knacc: yuyebHO-meToauueckoe mnocodue / A.E.
Maposn, E.A. Mapos. — 6-¢ u3a., crepeorutt. — M.: [lpoda, 2008.

5. Mapon A.E. COOpHUK KadyecTBEHHBIX 3ajgay mo ¢usuke: A 7-9 KL
obieoopazosar. yupexaeHuit / A.E. Mapon, E.A. Mapon. _ M.: IIpocsenieHue,
2006.

6. OpnoB B.A. Tematuueckue tectsl o usuke, 7-8 kinaccel. — M.: BepOym-

M, 2000.
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7. OpnoB B.A. Temarnueckue tectsl mo ¢usmuke, 9 xknacc. — M.: Bepoym-M,
2000.

8. Kupux JI.LA. ®wusuka-7. Pa3HOypoBHEBBIE CaMOCTOSITEIbHBIE U
KOHTpOJIbHBIE paboThl. — M.: Unekca, 2003.

9. Kupux JILA. ®wusuka-8. Pa3HOypOBHEBBIE CaMOCTOATEIBHBIE U
KOHTpOJIbHBIE paboThl. — M.: Mnekca, 2003.

10. Kupux JLLA. ®wuszuka-9. Pa3HOypoBHEBbIE CaMOCTOSATENbHBIE H

KOHTpOJIbHBIE paboThl. — M.: Mnekca, 2003.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. http://school-collection.edu.ru - eaunas  xomiekiuss  I{udpoBbix
OopasoBarenbHbIX PecypcoB

2. http://www.fizika.ru - anekrpoHHbIe Yy4eOHUKHU TI0 HU3KKE.

3. http://class-fizika.narod.ru - uaTEepecHBIC MaTepHaIbl K ypokaMm (QU3MUKU 11O
TEMaM; TECThI IT0 TeMaM; HaIJIAHbIC M/M MTOCOOUS K yPOKaM.

4. http://fizika-class.narod.ru - BuaeoonbpIThl HA ypOKaXx.

5. http://www.openclass.ru - mudpoBbie 00pa3oBaTeIbHbIC PECYPCHI.

6. https://resh.edu.ru/ - Poccutickas 3eKTpoHHAs IITKOJIA

7. https:/ffipi.ru/ - ®OI'BHY «®DenepaiabHblii WHCTUTYT IIEJIarOTHYECKHX

VU3MEPEHUIN
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