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IACIIOPT PABOYEH TPOT'PAMMBI

Kaace 7-9
Ipeamer Pusuka
YpoBeHb NPOrpaMMBbl ba3oBblii

KoaunuyecTBO 4acoB B HeEI10

7-8 xnacc — 2 yaca, 9 xitacc — 3 Jaca

KoaunuyecTBO 4acoB B roj

7 xinacc — 68, 8 xiracc — 68, 9 kiracc — 102

PatGouas nporpamMmma
COCTABJIEHA B COOTBETCTBUM C
TpeOOBaAHUSIMH

dI'oC 000

PatGouas nporpamMmma

COCTABJICHA HA OCHOBE https://edsoo0.ru/wp-

NPOrpaMmblI content/uploads/2025/07/2025 _ooo_frp_fizika-7-9 baz.pdf
YuebHuk A.B. Ileppiikun, A.W. BanoB ®usuka 7 kiacc, M.,

[Ipocseuenue 2023
ITepeimkun .M., UBanos A.W.//®u3uka. 8 kinacc. ba3oBbiii
yposenb. M., [Ipocsemienue, 2025
[Tepeimkun A.B. ®uzuka. 9 knacc, M., [Ipocselenue,
2023

MeTonuyeckuii MaTepuaJ
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuéTom deaepanbHON padouelt mMporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
GbU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamMme mo (¢u3nKe yYUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4ETEe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYYHYIO KapTUHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CJIIEIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnernn Munucrepcrsa npoceienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TTOJIYYECHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopatopHble  pabOTBl M AKCIEPUMEHTAJbHBIC HCCICIOBAHUSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIEHON JIeATEILHOCTH, CBA3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| MO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrmpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl HNpH MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemiecTBa: aTroOMbl W MOJEKYJdbl, HX pa3mepbl. OmnbIThI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBue Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cll0)XeHue CUJI, HallPaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITWYEHUS NaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJICHHSA raza OT oO0BbEMma, TemmepaTypbl. [lepemada naBrmeHus
TBEPABIMH TEJIAMH, KUIKOCTAMH W Tasamu. 3akoH [lackamsa. [THeBMaTmyeckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyImIHONW 000youku 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrpyx’EHHOE B HUX TeJo. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

o vk w N

N

3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

Ilepenaya maBiieHUS )KUJIKOCTHIO M TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.
YcnoBue miaBaHus TeN: IUIABAHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIICHUS INIOTHOCTEH TeNla U KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHON B
JKUJIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEHM Ha  TeEJoO,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

OnbIThl, AEMOHCTPUPYIOIIWE 3aBUCUMOCTH  BBITAJIKUBAIOIICH CHIIBI,
NEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOrpyKEHHOM B
YKUJIKOCTh YaCTH TE€JIa U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WA KOHCTPYUPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecHsi peluara. [IpumeHeHHe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3sMmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
Teruronepesaya U COBEpLICHUE paboTHI. Bunsl TeIUIONEepeaun:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenwe. Kunenme. YnenpHas Temnsora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
0o0b€Ma M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruu Tella B PE3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3apSJI0B U PACCTOSIHUS MEXKIY TEJIaMM).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  AMAJIEKTPUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuna Toka.  DJIEKTPUYECKOE  HAIPsHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jxoyms—JIenna.
DneKTpuYecKre Lenu U MOTPEeOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oJe  3JIEKTpUdeckoro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKass MHAYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYN IOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOTr0 HAIPSHKEHUST BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.

W o N U kAW

T )
o U h W N LR O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLIWU.

OneiTel @apajes.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HAa NPOBOAHUKH U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HANIPSHKCHUST HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHN
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanre neMCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHHe paboThl AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtona. Bropon 3axkoH Herorona. Tperuii 3axkon Herotona.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocMuueckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynbec tena. M3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBrKeHUs Tella Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JCUCTBYIOIICH Ha HEro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIryabca Ipu B3aUMOJEHCTBUH TEI.

[IpeoOpazoBanHus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHue UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM ITaICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia MO/ ICHCTBHEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCSTCS Kak psif HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuiieHTa TPEHUS CKOIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YINPYroCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHU: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaeHnesle — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ' poMKkoCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Halmnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIeOaHUM MOJBEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOHOTO TaeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku — cBera.  I[IpsiMosmHErHOE
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacIpOCTPaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xom nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.

2. M3ydeHue xapakTEpPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
naJIeHus Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIbI cOOMparomen
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHHS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMoroiieHne cBera atoMoM. KBaHThI. JInHEHYaThle CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. HyxionHas wmopens aromHoro szgpa. HWszoromsl. PaanoaxtrBHBIE
npespamienus. [lepuon nonypacnana aTOMHBIX SI€Ep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOIO U MAacCOBOTO YHCEN.
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IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MTPEAHA3HAYEH JI1 CUCTEMATU3aluU
U 000OuIeHHs]  TNPEAMETHOTO  COAEpXaHUS UM ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy n3ydyeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHWKH, OBJAJEHUE YMEHUSAMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIUANBHO AESTENBHOCTHBIN XapakTep AaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl IPOBEPKU TUIIOTE3 U MOMYyUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3ruecKol HayKu;

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPHUUYECKHUM U TEIUIOBBIM 00OPYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpOBaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHON HAIpaBICHHOCTH, TPEOYIOMHUX B TOM 4HCIEC U (DPU3UIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUU [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TMPH BBIMOJHECHUH WCCICIOBAHUN H
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO C yUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALHUIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, IuarpaMMaMi, MTHOU TrpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHHUKATHBHBIEC YHHBEpPCaJbHbIE Y4eOHbIEC JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMIHO TIPEICTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpAaCIpeNeNiaTh pOiH, OOCYXKIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHus: GU3NYECKUX 3HaAHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
TpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUTaHAa MCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBl  JOCTHKEHHUS  (HEIOCTHIXKEHHUS) pEe3yJbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUsS, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (ymopyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpY’XalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKash M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICIT  HUCIHOJIB3YeMBIX  BEJIMYMH, HX
000O3HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJI (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYCCKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
yCIIOBUS 33J]a4 3aIUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (DU3HMUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3NYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy), pas3inyaTb W HHTEPIPETUPOBATH
IOJ[yYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIE
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPENIOKEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBJKEHHS Tena, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHUSI TEJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEPEHUs, CIeIysl MPeaoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW HWHCTPYKUIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE NICKOMOW BEJTMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJIICHUN U HEOOXOAMMBIE (PHU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJEISATH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBHIMOJHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy  (PU3MUECKOTO0  COJIEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHUS O pe3yJsibTaTaX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
OO513aHHOCTH B TpYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHINIEHHBIM Map, BIAXKHOCTH
BO3/IyXa, TEeMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyarh ABJICHUS (TEIJIOBOE pacUIMpEeHUE U CKaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIEHWEe, KpUCTauIn3anusa (OTBEepAEeBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPSAJIOB, ACHCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SIBJIICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHLA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, HHES], CHETa, SJIEKTPUIECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, P 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUYECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAs TEIUIoTa
TUIaBJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHUs, yAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YACIBbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUU
CTpPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMma [ yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THbIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
yCJIOBUS 3aa4yd 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMHU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMBITHI 1O HAONIONCHUIO (PU3MYECKHX SIBJICHUNA WM
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHATHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEeMIepaTrypbl, OTHOCUTEIbHOMN
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C UCIOJb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOIO W IMAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOUHa, amMIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUNW U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATb CXEMbI J3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
WHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH © MyTEM CpPaBHCHHS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (U3MUECKOTO  CONEp)KaHWs, CIPABOYHBIE MaTepHaIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCIAE TMYOJIUYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (DU3UICCKUX
MPOIECCOB paclpeiensaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBHHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeTLHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXAHWYECKOTO NBHKEHUs, Achopmanus
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHMUS U TOTJIONICHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuyath sBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIIUBBI, ABMKEHUE MIaHET COJHEYHON CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTParUOIECTOBOTO M PEHTTCHOBCKOTO HU3JIYYECHHUM, €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEIUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO0 BETUYMHY C JPYTMMU BEJIMYUMHAMH,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CUJI, NPUHIUII OTHOCHUTENbHOCTH ['anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHIA,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIuecss Ha cucremy u3z 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIl PEIICHHMsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$uU3MYECKUX METOMOB, HCIONB3Yysl ONMHCAHME HWCCIICIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (M3yuyeHHE BTOpOro 3akoHa HeroToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3YYCHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY H3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyIMpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DU3MUECKMX BETUYHH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHWs CBETa OT yria MaJeHUs W yria MpeIoMIICHHS OT yria



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOHM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX NPUOOPOB U TEXHOJOTHMUECKUX IPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHPYs TOMCKOBBIN 3aMpoc, HAaXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOro COAEpXkaHMs, CIPABOUYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
MHpOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAECpIHKaHUS,
nyOJIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHHE TpE3eHTalel ¢ Y4&ToM OCOOEHHOCTEH ayauTOpUHr
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
° a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
>3 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecteCTBeHHbIE
HayKH U3y4aroT IPUPOJY.
EcrecTBeHHOHay4HBIN METOA
no3HaHus. Onucanne GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJEJIEH

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

Ypoxk-uccnenoanue "[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OoJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIIHUE JUCKPETHOE CTPOEHHUE bubmorexa OK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HAOJIIOACHUIO TETIOBOTO PACIIUPEHUS
ra3soB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
BOJbI
MexaHn4decKoe IBIKEHNUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH ¥ BpeMEeHH IBIKECHUSA bubmorexa [JOK
y P a1 https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 BSaI/II)MO,HeﬁCTBHe TerKaK IpUYHHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa Tella MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEJIA»

Pemrenue 3agaud mo teme "IIOTHOCTE

bu6mmoreka [IOK

18 BeuecTa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
yrpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]ly CHIION TSXKECTH U
22 Maccoil Tena. Bec tena. Pemenue bubmmorexa [JOK
| " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTH
93 Cuna TsKecTH Ha IpyruX IUTaHETax. bubnnorexka [JOK
dusnuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAIIPaBJICHHBIX
26 10 OJHOM npﬁfaoﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpelicTByIOIIAS CHIT
97 Pemrenue 3agad mo reMme
"PaBHOnelicTBYIOMIAs CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «3yueHue bubmuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJCHCTBYIOLIEH CHJIIbI
Pemenune 3ama4d mo Temam: «Bec

31 tenay, «['padhuyueckoe n3odpakeHue bubnnoreka [JOK
cuy, «Cunely, «PaBHOACHCTBYOIITAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHn4yecKkoe JIBKEHHE, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe nzo0paxkeHne cuy,
«Cwunb»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMUEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyphl
Ilepenmaua maBieHHS TBEPABIMU
35 TeJ'II;I\jIII/I, )KEJIKOCTﬂMI/I u 1;)alllz«xalvm. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «J/lapnenue B bu6mmorexa [IOK
JKUIKOCTH U Tra3e. 3akoH Ilackamsay https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyabl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 Inapagmirieckinii mpece https://m.edso00.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmochepa 3emmu. [Tpuyannb
TBOBaHUS B ITHOM
41 z}gcl)lnesqle ;eMnH.c;gis};lcm\(/)IOCTb bubmorexa LHOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ ypOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue httos://m.edsoo.ru/ff0azbsa
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YPOBHEM bubmnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue”
JlelicTBue ®KUJIKOCTH U Ta3a HA
47 MIOTPy>KEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOIIEH HA TEJO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«HccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUKOCTb YaCTH TeJIa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy3onoabEMHocTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «IlnaBanue
cyn0B. Bo3nyxonnaBanuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MpU
MOIBEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Phruar.
PaBHOBecue cui Ha peiyare

57

KonTponbHas pabota mo Teme
«/laBieHHME TBEPABIX TEIN, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
mpoBepoyHas pabora

58

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o Teme «/laBinenue TBEpABIX TE,

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U ra3oBy» / Becepoccuiickast
npoBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccrenoBanue ycioBHil paBHOBECHS
pbryara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddumment monesnoro aecTeus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITI"

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas dHEprus.
Kunerndeckas u noTeHaibHas
SHEPIUs

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

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON PHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo teme
«PaboTa ¥ MOIIHOCTH. DHEPTHD)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0a4ee6

68

PesepBHbIi ypok. Pabora ¢ TekcTamu
no teme "Pabora. MoImHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
yIEIbHOM TETJTIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

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

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’KaroIllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenrecTna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

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

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

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJl UHAYKIUEH U MU
CONPUKOCHOBEHUH"



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

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpruueckux 3apsiios.
33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTPUUYECKHUM TOK B METaJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bubmuoreka [JOK
41 "N3mMepeHue u peryJIupoBaHUE CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka

48 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN TTPU 1 bubnnorexka [JOK
[IOCIE€A0BATEIBHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 ITocTosTHHBEIE MAaTHUTEI, UX
B3aUMOJIENCTBUE
Ypok-uccnenosanue "N3yuenue bubnmnorexa [JOK
55 . "
MOJIEU ITOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUIECKHUE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
KonTponbnas pabota mo teme
"DHEeKTPUUECKHE 3aPSAIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3aumoeurcTBus. [locTosIHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKU C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"U3yueHue neicTBUSI MAarHUTHOTO
TOJIs1 Ha MPOBOJIHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
3JIEKTpOJBUraTeneil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpOoaABUTATENS "

OmnsiTel @apanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHS JICKTPUUYCCKON DHEPTHUH.
DJEKTPOCTAHIINK Ha
BO300HOBIIIEMBIX HCTOYHHKAX
SHEPTUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUYECKUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DJIEKTPUYECKHE U MATHUTHBIE 1 Bubmaorexa ITOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHblii ypok. PaGora ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TermnoBele aBiaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblii ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue i[:;:eﬂl/lﬂ :)I;I[?;I;zil;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnuecKoe ABHKEHHE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpexnenenue

7 YCKOPEHUS Teja MpH 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bubnuorexa [IOK

okpyxHocTu. [Iepuon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ]r?tI;I[?sJ:I/P/Ir(r)::(;(se:)(])_.IrOu/I:f Vaeca?
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edsog)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUlleHTa TPEHUS CKOMBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenne 3agaud mo reme "Cuiia
24 TSKECTH U 3aKOH BCEMHPHOI'O bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHaIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa [IOK
. N p https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
28 Pemenue 3agau mo teme "MoMeHT bubnunorexa LIOK
cuisl. L{enTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHU4eCcKOe IBIKEHUE bubnnorexa [JOK
. " ' https://m.edsoo.ru/ff0b0408
BsaunmonelicTBue Ten
KonTponbHas paborta o reme
30 "MexIZlHI/Iqe(:K(I))e IBHKEHUE bubmmorexa TTOK
. | ' https://m.edsoo.ru/ffOb06ec
BzauMmoneiicTtBue Ten
31 Nwmmynse Tema. UMimysbe cuitbl. 3akoH bubnuorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpyroe B3auMOJIEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6mmoteka LJOK
34 Mexanundeckas paboTa U MOIITHOCTh https://m.e dso:)_.lru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBMKCHUU TeJIa 10
TOPU30HTAILHOM MMOBEPXHOCTH»
37 CBs13b SHEpPrUM U PabOTBHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas paborta «3yuenue bubmmnoreka [JOK
3aKOHA COXPaHEHUS YIHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBINA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPY>KUHBI U MAacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUsIX

JlabopaTtopHas paborta «OnpeneneHue
YacTOThI U TIEpUOJIa KOJIeOaHM
MIPYKUHHOTO MasTHUKAa

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BoaHEL. CBOMCTBA
MexaHu4ecKux BoJH. [IponoabHbIe n
MONIEPEYHBIE BOJIHBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u otpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

Ypok-koudepeHnius "YIpTpa3ByK u
nH(]pa3ByK B IPUPOJIC U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

95 "3akoHbI cOXpaHeHus1. MexaHuueckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypox-koupepennus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenne
. bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
Y https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:():TL cBeTa Bomli)osme CBOMCTBa brbmmorexa LIOK
P ‘ https://m.eds00.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [IOK
pacnpoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE buGnnorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

bubnmoreka [IOK

65 Vcrnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKEHHS B ONITUYECKUX CBETOBOAAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-konpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
N bubnuoreka [{OK
69 [TocTpoenne n3o0pakeHHi B TMH3aX https://m.edsoo.ru/ffOb4d4a
Jlaboparopnas pabota "OmnpenencHue
70 (pOKyIc)HorE paCCpTO}IHI/I}I " oiTquCKoﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontnueckas cucrema. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
24 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CHEeKTpaJIbHBIX I[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOcOf4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH MX bubmmorexa [JOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubnnorexa [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI brbmmorexa [IOK
a a https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PanpnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOcib4a
85 Ilepuon nonypacnana
Ypok-koH(pepeHuus "PaguoakTuBHbIE
p Geperiu A but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agau no reme "SnepHoie
peakuu"

Peakiuyu cuHTe3a U AeneHud siaep.
Uctounuku sHeprun CosiHIla U 3BE31T

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3JTyUYECHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBieHHs"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"DeKTPOMAarHUTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBrie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble paboTHI IO Kypcy
"BzanMopencTBrue Tea"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3aa4 10
teme "KIIJ] TennoBeIX aBurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQYECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JIaGoparopHble pabOTEI IO KypC 1 1 bubnnorexa [IOK
" patop P " ypey https://m.edso0.ru/ff0c2¢c52
CBeTOBBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HIOK
\ https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bu6morexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, 06o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa30BaTeJILHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBIACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3UYECKUH CMBICI MCIOJNb3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIWYMHY C JIPYTUMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alucCbiBaTb €ro  MareMaTu4dcCKocC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NMUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 I[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nueckre BeITUUUHBI B (POPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsSl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAaHUS  BBIICISTH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBI pe3ylbTaT, HaXOAUTb OIIMOKU B

XO0JE€ OIbITa, A€JIaTb BBIBOJABI 110 €TI0 pC3yJibTaTaM

1.9

1.10

1.11

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
dbuznyeckux  CBOMCTB  Tel:  (QOpMyIUpOBaTh  IMPOBEPSEMBIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYTOM C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHUI,
y4acTBOBaTh B IIJIJAHUPOBAHUM Y4E€OHOrO HCCIEIOBaHUs, COOMpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEAIOKECHHOMY IUIAHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICOys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBIITOJHCHUN I/I3MCpCHHI>’I CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL ,Z[CﬁCTBPIH N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YyA 3HaHUA 0 CBOMCTBax (I)I/I3I/ILICCKI/IX SIBIICHUM u

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TNPHUMEPHl (HAXOAWTh HH(pOpPMAIUI0 O MpuMepax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BATh pu BBITNIOJTHEHUU yueOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

C03/1aBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
HAa oOcHOBe 2 — 3 HCTOYHHUKOB UHGpOpMaUU (PUINIECKOTO
COJIEpXKaHUsA, B TOM 4YHCJIe MyOJUYHO JeNaTh KpaTKHE COOOIIECHUS O
pe3ylbTaTax MpPOEKTOB WM Y4eOHBIX HCCIENOBAaHHUM, MpPU 3TOM
rPaMOTHO HCIOJb30BaTh HM3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CJIEINTh 3a BBIIIOJIHEHUEM IUIAHA JIEUCTBUM, aJICKBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBast MHEHHE

OKPY’KaFOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIB30BaTh IMOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB ¥ Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOMCTBA Tl U (PU3MUECKUE SBJICHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BETHMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JaHHYIO (PU3MUECKYI0 BEIUYUMHY C JpYyTUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOICTBA

(bI/ISI/I‘leCKI/IX }IBHGHI/Iﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX U1 pelIeHMs] 3a7aud, BbIOMpPATh 3aKOHBI U  (OPMYIIBI,
HEoOXOoUMBIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HadeHUue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUEC UCCICAOBAHNMSA, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (opMysnupoBaThb  MpOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000py10BaHMUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH MPSMbIE HM3MEPEHUSI C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAOIHIl U TPa(uKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA U HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBIISITh CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NYECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUHA y‘le6HLIX 3aJlaHuM HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3UIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATENHOCTb IPYIIBbl, BBICTPAUBAaTh
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XApPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/I3I/ILICCK0€ SBJICHUC
pacno3HaBaTb MPOABJICHHUEC HN3YUYCHHBIX (I)I/I3I/IIICCKI/IX SIBJICHUN B
OKpYyKaromeM MHUpeE, B TOM YHUCIIC (1)I/ISI/I‘~I€CKI/IC SIBJICHUSA B IPHUPOAC,

npu 5TOM NIEPCBOAUTH IMPAKTHYCCKYHO 3a71a4y B yqe6Hon, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

14

OIMMHUCBIBATH H3YYCHHBIC CBOMCTBA TEI M (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OIHUCAHUU [IPABUIIBHO
TPAKTOBAThH (1)H31/I'—IGCKI/II7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAYCHHS U CANHUIbBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOAUTH (bOpMYJ'ILI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux LIaroB ¢ MOMOIIbI0 2 — 3 H3yuyeHHBIX CBOICTBa

(bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (OmUparoIuecs Ha cucTeMy w3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEIOCTAIOIIME  HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HaYCHUS (PU3NIECKON BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWMTL IIPpU ITOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Ysd OINMMCAHUC HCCIICIOBAHHSA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOANTHh TNPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHMHI,
ompefienss CpeAHee 3HAuYeHHE H3MepseMOoil BenuuuHbI ((OKyCcHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUN: MJIAaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I




Fpa(bI/IKOB, ACJIaTh BbIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Cienys MPeAJoKEHHOW HHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPOE TENO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TPAKTHUUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOSHHS M300paKEHUH B MIIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karollel cpee

1.18

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3MUECKOTO COAECPHKAHUS B CETH
WuTepHer, caMmocTosTeNnbHO (OpMYIUpYys TOMCKOBBIM  3arpoc,
HaXOAUTh IyTH  OIpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyUYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBHIMOJIHEHMH Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3UYECKOTO COJepXaHUs, CIpaBOYHBIE
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTre npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX HCTOYHMKOB (DU3NYECKOTrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

O0COOEHHOCTEN ayUTOPUH CBEPCTHUKOB

1.21

IPU BBIOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenesTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B TIO3HAHMU OKPYXAIOIIEI'O MHUPA

1.1

@uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
Qusnuyeckue SBICHHA: MEXAHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeIMYUHBL.  V3MepeHne — (QHU3MUECKUX
BenuuuH.  Pusudeckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAyuyHBI METOJ| MO3HAHHWA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIABM)KCHHE TMIIOTE3,
OKCHEPUMEHT T1I0 TPOBEPKE THUIOTe3, OOBsICHEHUE

Ha0II01aEMOT0 SIBIIEHHUS
Onucanue GU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIEICH

[TpakTueckue paboThI:

H#HHPar###113MepeHne paccTosHUI.
#H##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
###Par#t#13smepenne  TemmepaTypsl TpU  TTOMOIIH

KUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

###Par##CTpoeHue BeleCcTBa: aTOMbI U MOJIEKYJIbI, UX
pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###]lpmkenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWKEHHS  YacTUIl C  TEMIepaTypou.

BpoyHnoBckoe nBuxenue, mupdysus

2.3

B3aHMO}IeﬁCTBHe YaCTHILl BEIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC




###Par#H# ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocCBA3b MEXKy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 OCO0OEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H##Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM ¢Gotorpaduit).

2.6 #HHPar###0OneITEI 1m0 HAONIONEHWUIO  TEIUIOBOIO

pacIIMpeHusl Ta30B.
#HAHPar#H#OnbITEL 10 OOHAPYXKEHUIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JABM)KEHUE
#HH#Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JBW)KeHUU. Pacdy€r mytw M BpeMeHHU
JIBUKECHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEPTHOCTH Teja
34 #H#Par### Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIe 00BbEMa BellecTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIECHCTBUS TeEIl
36 Cuna ynpyroctu u 3axkoH ['yka. M3mepenue cuibl ¢
' MIOMOMUIbIO AUHAMOMETpA
3.7 H#eHPar###SIBnenue TaroteHus u cuna Tsokectd. Cuiia
' TSKECTU Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HHH#Par###Crnoxxenue cui, HaNpaBJICHHBIX IO OJHOU
' npsiMoil. PaBHOAEMCTBYIOIAs CUIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBMKEHUS
(wrapuka B KMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTomMoOmIIT W Tak panee). OmpeneneHue cpemHen
CKOPOCTH CKOJIBXKEHUS Opycka WIM HIapuKa 10
HAaKJIOHHOM  IuIocKOocTH. OmnpeneneHue  IIOTHOCTH
TBEPJIOTO TeJa. OnbITHI, JI€MOHCTPHUPYIOILHE
3aBUCUMOCTh PACTSDKEHUS (nedopmanyu) NIpyKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa COImpuKaCarInxcs HOBCpXHOCTCfI

DusnuecKue sBICHUS B IPUPOAE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOU IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

[aBnenue TBEpaoro tena. CrnocoObl yMEHbIIEHUS U

1 YBEJIMYECHUS JABICHUS
49 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a oT 00bEMa,
' TEeMIIepaTypbl
43 [lepenava naBienust TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKrE MaIlIMHBI
3aBUCHUMOCTh  JAaBJICHHUS JKUJKOCTH OT TJIyOWHBIL.
4.4 IMuapocratndeckuit mapagokc. CooOIIArONIHUECs COCYIBI.
['uppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armochepHoe naBienue. [IpuanHbl
A5 CyIIECTBOBaHUSI BO3AYIIHOM 00010uku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBICHUS OT
BBICOTHI HaJ] YDOBHEM MOPSI
16 Wsmepenune armocdepHoro npaeneHus. [lpubopsl ans
' U3MepeHus aTMOC(HEPHOro AaBJICHUs
[eiicTBue XKUAKOCTH M Ta3a HA NOTPYKEHHOE B HHUX
4.7 Teno. BelTankuparoomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckune paboOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTrpYKEHHOH B IKHMIKOCTb YacTH Tela.
Onpenenenre BbITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
Teno,  NOrpy>k€HHOE B JKHAKOCThb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teja. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IUIOTHOCTH
JKUIKOCTH. Kounctpyupoanue apeoMerpa WIIH
KOHCTPYMPOBAaHHE  JIOAKM M  OmHpeAelieHHe €€

rPy30MOABEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoae: BIIMAHHC
aTMOC(i)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

TexHUUeCKne YCTPOWCTBA: COOOINAIOMIMECS COCYIHI,
YCTPOHCTBO BOAONPOBOJA, THAPABIMYECKUN IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHuueckas MOIIHOCTh
£ 3 [IpocTbie MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKOoCTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpuMeHeHMe TpaBuiIa paBHOBECHS pbluara K OJIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koadpdurnment
9.5 MI0JIE3HOTO nercTBUsS MEXaHHU3MOB. [IpocTeie
MEXaHU3MBbI B ObITY U TEXHUKE
5.6 [ToreHimanbHast SHEPrUM TeJa, MOJHITOr0O HaJl 3eMIEN
5.7 Kunernueckas sneprus
£ g [TomHast mMexaHWUYecKas PHEPTUs. 3aKOH HM3MEHEHHS U
' COXpaHEHMsI MEXaHUYECKOH SHepruu
5.9 [TpakTyeckue paboOTHI:




#H#Par###Onpenenenne  pabOThl CUJIBI TPEHUS TpU
pPaBHOMEpPHOM JBM)KCHMM Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciIoBHMl paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIOHHOH IJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJABUXKHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KMHETHYECKON
6.1 TEOpUM CTpPOEHHUs BemlectBa. Macca U pa3mepsl
' MoJnieKys.  OmBITBI,  TOATBEPKIAIOIINE  OCHOBHEBIC
MTOJIOKEHHSI MOJIEKYJIIPHOKUHETUIECKON TEOpUH
Mopgenn  TBEPAOrO, OJKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsiCHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIAPHOKHHETHUECKON
TEOPHH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHye u cxxaTue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO JIBMXKEHHSI YaCTHUI]
6.7 BuyTtpennsist sneprus. CrocoObl H3MEHEHHs BHYTpEHHEH
' SHEpruu: Tersionepeaya 1 copepiieHue padoThbl
6.8 Bunbl Termionepenayn: TEIIONPOBOIHOCTD, KOHBEKIIHS,




H3JIy4yeHue

KomnuectBo  Temmorel. YaenbHasd — TEIIOEMKOCTDH

6.9
BeIlleCTBA
TemmooOMeH u TemIOBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEraoTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUS
[Mpuanumel  pabotel  TeruioBbiX  aurarenei  KI1J]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3alluTa
OKPYKAaroIIel cpeibl
3aKOH COXpaHEeHHMsI U MPEBPAILECHUS JHEPTHH B TETIJIOBBIX
6.16
rpolieccax
[IpakTudeckue pabOTHI:
#HHPar##H#ONbITE 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO MPUTSKEHUS.
#H#HPar#H###0OnbITEl 1O  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#HH#Par###OnbITEL 10 HAONIOACHHWIO  TEMJIOBOTO
6.17 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#H##Par###0Onpenenenue naBlieHUs] BO3ayxa B OauioHE
HIIpHIIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIONINE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HarpeBaHHs WU
OXJIaXKICHUSI.

###Par###IpoBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHAKOCTH B TepMOMeTqueCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

#it#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUU Tejla B Pe3yJsibTaTe TeIulonepeaayd U padoTh
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIPH
CMCIIMBAHUH XOJIOTHOM U TOpsiYeid BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIYYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJLUTUICCKUM IIHITUHAPOM.

#H##Par###Onpenenenue  yACIbHOW  TETUIOEMKOCTH
BEIICCTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue  OTHOCUTENIBHON  BIaKHOCTH
BO3/IyXa.

###Par##Onpenenenue yaeabHOM TEIUIOTHI IJIaBJICHUS

JbpJaa.

dusnueckue SBICHHS B TPUPOAC: IMOBEPXHOCTHOE
HATSDKEHUE W KalmWwULIPHBIC SBICHHS B TPHPOJIE,
KpUCTaJUIBI B ipupoae, u3inydenue CoiHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIONb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPAaTypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJAEHCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aPs1/I0B U PACCTOSIHUS MEXTY TEIaMH)

23 Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHLII/IH Cynepno3uauun JSJICKTPUICCKUX oJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IIlpoBonHuku n
JUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKHN OCTOSIHHOTO TOKa
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onekrtpuueckass nenb. Cuna TOKa. OJNEKTPUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 yyacTka uenu
[locnenoBarenbHOe M MapajljiesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenna
213 DONeKTpUuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe mnoje 3eMiId U  €ro
7.15
3HaYEHHE IS )KU3HU Ha 3eMiie
216 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
717 DNEeKTPOABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJBUTATENEH B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHcnopTe
7.18 Oneitel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN




naaykuuu. [Ipasumno Jlenna

DIEeKTPOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOACHHUIO JEKTPU3AIUHN T HHIYKIIUCH

U TIPU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBHl AJICKTPUUECKON IeTH

IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymupoBaHUe HAMPSIKCHHSI.

HccnemoBanne 3aBUCHMOCTH CHITBI TOKA, MAYIIETO Yepe3

PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOPA M HAIPSHKCHUS

Ha PEe3UCTOpE.

OIIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUIOMIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHala.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX pPE3HCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
JNEKTPUYECKOTO TOKA, MIYLIErO0 4Yepe3 PpPe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIIEISIEMON Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYILIETO YEPE3 JaMIIOUKy, OT HalpsKEHUS
Ha Hel. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
W3y4yeHrie MarHuTHOTO TMOJISl HTOCTOSIHHBIX MarHuTOB MpHU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI




BBaHMOI[efICTBI/IH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTyIIKE. HSyquI/Ie

ﬂCﬁCTBHﬂ MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

KoncrpyupoBanue u A3y4YEeHUE paboThI
JIIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTATEIbHON  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHCKTpOMaFHI/ITHOﬁ HHAYKIOUUN:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlTpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SBICHUS B  aTtMocdepe, IJIEKTPUYECTBO  HKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoiicTBa: 3JIEKTPOCKOI, aMIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeiIbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JIEKTPUYECKUE
MIPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
Mexannueckoe JBHKEHHE. MarepuanpHas TOYKa.
51 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTD MEXAaHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
##HPar##HHepaBHOMepHOE MPSIMOJIIMHEHHOE JIBUKEHUE.
8.4 Cpennsis ¥ MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCPHOM ABHKXCHUUN




VYckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE

8.5
JIBIDKEHUE
8.6 #HHPar###Cro0onH0e nanenue. OnplTel [ammies
###Par###PaBHoMEpHOE JBMIKEHHUE TI0 OKPYKHOCTH.
8.7 [lepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOpEHNe
8.8 [TepBrrit 3akoH HeroToHa
8.9 BTtopoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 HH#Par###] [puHuUn cyneprno3uiuu cui
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H#H#Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
5.13 CHJIa TPEHMS [TOKOs, IPYTHe BUAbI TPEHUS
814 #A##Par#H##(Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
' TATOTCHUA. Y CKOPEHHE CBOOOIHOTO MaCHHUS
IBwxkenne  miaHer  Bokpyr  Cosnnpa.  Ilepsas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMoCTh 1 meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
510 TEJOo
###Par##PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. U3menenne nmiynbca. MMnyiibe cusl
8.19 3aKOH COXPaHECHHS UMITYJIbCA
8.20 #H##HPar###PeakTHBHOE JBIKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun Tsxectu, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U paboThI
) [lorennmaneHast dHEpPrus TeNa, TMOIHITOTO  HAJ
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPYKUHBI
###Par###Kunetnueckass ~ sHeprua.  Teopema 0
5.5 KUHETUYECKON SHEPTUU
8.26 ##HHPar##H#3aKoH coxpaHeHHs] MEXaHUYEeCKOM SHEpTUH




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cperHeil CKOPOCTU CKOJIbKEHHsI Opycka
WM JIBWJKEHUS IIapuKa I10 HAaKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JIBUKEHUM 0O€3 HadaJlbHOM CKOpPOCTH IIyTH OTHOCATCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CuUJIbl HOpMaJIbHOTrO JaBieHusd. OmnpexneneHue
ko3(duuuenta TpeHus ckoibxkeHus. OmnpezneneHue
KECTKOCTU MpykuHbl. OmnpezneneHue padOTbHl CUIIBI
TPEHUS TpU PABHOMEPHOM JBIKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmpexneneHue padOTHI
CWJIBI  YOPYrocTM  Npu  HoabEMe  Ipy3a ¢
UCIIOJIb30BAaHUEM  HEMOABM)KHOIO M IOABHXKHOI'O

0J10KOB

duznyeckue sSBIEHUS B MPUPOJIE: MPHIUBHI U OTJIHBBHI,
nBrkeHre TutaHeT COJTHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB

Texnuyeckue  ycTpoWCTBA:  CIOUIAOMETP,  JATYUKHU

ITOJIOYKEHUS, PACCTOSIHUS M YCKOPEHUsI, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarensnoe JABWKCHUC. OcHOBHBIE XapaKTCPUCTUKHU

o1 KOJIeOaHUM: TIePHO/I, YaCTOTa, aMILTUTY1a
9.2 Maremarnueckuit U MIPYKUHHBIN MasITHUKU.
' [IpeBpaienne sHepruu npu KojaedaTeTbHOM ABMKCHUN
0.3 3aryxawmue kojebaHus. BrIHyXIeHHBIE KoJeOaHUs.
' Pe3sonanc
Mexanndeckne BoHbI. CBOMCTBa MEXAHUYECKUX BOJIH.
9.4 [IpononbsHbie W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHU4eCKHUE BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wnudpas3Byk u yabTpazByK
[IpakTuueckue padOTHI:
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOI0 MasiTHUKA.
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MPY>XKMHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MIOJIBEILIEHHOT0 K HWUTU Ipy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
MPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
[IOJIBEILIEHHOTO K HUTH, OT MAacchl Ipy3a U KECTKOCTU
npyxunbl. 3Mepenue yckopeHus cBoOOIHOTO NaieHUs
@dusnyeckue SBICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHE, CEHCMUYECKHE BOJIHBI,
LlyHaMH, X0
9.9 TexHu4ecKkue YCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOC IoJic. 3J'ICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa DIIEKTPOMArHUTHBIX BOITH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

102 OnexkTpoMarauTHas mnpupoga cera. CKOpPOCTh CBETA.

' BoiHOBBIE CBOCTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Ouznueckue SBICHUS B TPUPOAE: OMOJIOTHYECKOe

10.5 JeiicTBre BUJUMOTO, yIBTPaduoIETOBOTO "
PEHTTE€HOBCKOTO M3ITyYeHUN

106 Texanueckue YCTpOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBGBIE ABJIEHUA

111 JlyueBast monens cBera. McTouHMKHY cBETa
11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTPaXKEHUS
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBeTa.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETa
11.5 Jlunza. Xop rydei B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
' TEJecKoIa
117 I'ma3 kak omnrTudeckass CcUCTeMa. bIM30pPYKOCTh H
' JAIbHO30PKOCTh
s Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnoxeHne CrieKTpalIbHBIX IIBETOB. Jlucmepcust cBera
[IpakTuueckue padbOTHI:
#HHPar###1ccienoBanue 3aBUCUMOCTH yria
OTpaKEHHsI CBETOBOTO JIy4ya OT yTJjia MaJcHuUs.
###Par##113yuenue  XapakTepUCTHK  H300paskeHus
IpeIMeTa B INIOCKOM 3epKalie.
#H#Par###1ccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jiyya OT YIJIla TaJeHUs Ha
119 IPaHUIIE «BO3JyX — CTEKIION.
' ###Par#Ht#lonyuenne u300pakeHUH € MTOMOLIBIO
coOuparoIen JTMH3HI.
#H##Par###0npenenenue (POKyCHOro pacCTOSHHS U
ONITUYECKOH CHJIBI COOMparOIel TUH3BI.
#HHPar##H#OnbpITEl 110 pa3ioXeHuto Oeloro ceera B
CTIEKTP.
##HHPar###OnbITHl 10 BOCIIPHUATHIO I[BETa NPEIMETOB
MIPHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI
dwusnueckue sBICHUS B npupoze: 3aTMeHus CoJHIa H
11.10 JIyHbl, 1[BE€TA TeJN, ONTHYECKUE SIBIECHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texauueckue YCTpOKCTBA: OYKH, IIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHass MOAETb aTroma.
' Mogens aroma bopa
122 Hcenyckanue u moriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMMa-u3nyyeHHs
194 Crpoenne aromHoro sgpa. Hykionnas Moxens
' aTOMHOTO sapa. M3oronsl
128 PaguoaxkTtuBHble npeBpaimeHus. llepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUs 3apslOBOrO U
' MaccOBOI'0 YHCEI
12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouyHUKN sHEprun
' CoiHIa u 3BE3]1
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' U3JIy4YE€HUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabmtonieHne CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoOB: M3MEPEHHME SHEPTUU YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (hoTorpadusm).
N3mepenue pagnoakTuBHOro (hoHa
®usnyeckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE TyuH,
12.11 palMOaKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PAaJUOAKTUBHBIX W3JIyYEHUH HaA OpraHUu3M
YyelioBeKa
1212 Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaHLHHﬁ AO3UMETP, KaMeEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonumanue ponum  QU3MKKM B  HAy4HOH  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DKCICPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (M3MYECKOH CYIIHOCTH SBICHUH MPUPOJBI
(MexaHI/I'-ICCKI/IX, TCIUIOBBIX, OJOJICKTPOMArnuTHLBIX U KBaHTOBI)IX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHX JAHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
A3bIKa (PU3UKHU W UCIONB30BaHUE UX JUISl pElIeHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MpoNHeCChl, UCIIOJIb3Y Q)YH)IaMeHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOTO TMO3HAHHS C YYETOM
coOrofieHHsI MpaBuWiI 0€30MacHOTrO Tpyaa: HaOMoIeHHEe (PUINISCKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BHIBO/IbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HAa4YeHUE BEJIIMYMHBI U AHAJIU3MPOBATh IOJYYEHHBIE PE3yJbTaThl C
y4E€TOM 3aJaHHOU MTOIPEIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIICOBaHMUIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIAThH
MOJTyYCHHbIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yycji€ M B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe Il €€ pelIeHus, UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIUYUHBI; YMEHHUE OIPENeNATh Pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMUCAHUIO, UCIIOJb3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPAHEHUS 370pPOBbSI M  COONIOJNCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3MYECKOro COAEp)KaHUs C MCIOJIb30BaHHMEM HH(POPMAIlMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBIIOJIHEHUM YYEeOHBIX 3a/JaHUil HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHHUKOB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'd 110 ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 MEXAHWYECKUE SBJIEHW
11 Mexannueckoe JBumxkeHue. MarepuanbHas Touka. Cucrema OTCuéTta.
' OTHOCHUTENBLHOCTD ABHKCHHUS
PaBHoMepHOe u HepaBHOMepHOe ABMkeHHE. Cpeansia ckopocts. Dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMOJIMHEMHOE NBMKEHHE. 3aBUCHMOCTh KOOPJWHATHI TeJa
OT BPEMEHH B Clly4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KECHHUSI:
13 xX(1)=x,+vt
I'paduku 3aBHCHMOCTH OT BPEMEHH IS MPOCKIMHU CKOPOCTH, IMPOCKIUU
MepeMeNnieHus, IMyTH, KOOPAMHATHl MPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBIKCHUHN
3aBUCUMOCTh KOOpAMHATHI TeJla OT BPEMEHMU B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBY>KCHHUSI:
5
Sy} =Vg, *f+ay* ;
2
dopMybl Ul TPOEKIINU TIEPEMEICHUsI, TIPOEKIIMH CKOPOCTH U TPOCKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(a‘)=vox-a‘+ax-3.
U_\'('f) =Upx T4, L,
a.(f)=canst,
Ulrl - l"}l:r: zza:rsrc
I'padviky 3aBUCHMOCTH OT BPEMEHHU JUIsl TMPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOEKIMH TEpPEeMENICHHs, KOOPJAUHATH MPU PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KEHUH
CBobogHoe manenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJieHUE Tela
15 10 BepTUKAIH (JIBM)KCHHUE Tela BHU3 WM BBEPX OTHOCHUTEIHHO TTOBEPXHOCTH

3emnn). I'padmku 3aBUCUMOCTH OT BpPEMEHM MJIsi NMPOEKLUUU YCKOPEHHS,




MPOEKIIUM CKOPOCTH W KOOPAMHATHI TPU CBOOOJHOM TaJeHHHM Teja IO

BEPTHUKAIH
CKopocTh paBHOMEPHOTO JIBIXKEHHUS Tella MO OKpYKHOCTH. HampaBnenue
CKOpPOCTH.

dopmyna i BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH U MEPUOJ]

oOpareHus:
2R
L=
T

IentpocTpeMuTenpbHoe yckopenue. HarpapiieHue LEHTPOCTPEMUTEIBLHOIO

1.6 yckopenus. opmyria 1uist BBIYMCIEHUS YCKOPEHUS:
2
a. — L
R
®opmyiia, cBsI3bIBaIOLIAst IEPUOA U YaCTOTY OOpalCHUS:
v = !
T
Macca. [InotHOCTH BemecTBa. @opmMyia Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuurHa. CloxeHue cuil
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CHUJIBI,
JIEWCTBYIOIIEH HA TEJIO
B3anmopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 F. p I _P-I—Q
1.12 Tpenne Mokost U TpeHUe CKOJIbKeHHs. Dopmysia i BBIYUCIEHUS MO




1.13

1.14

CHJIbI TPCHUSA CKOJIbXKCHUS:

szp-;"-f

Hedbopmanus Tena. Ynpyrue w Heynpyrue nedopmanuu. 3aKOH YNpyrou

nedpopmaruu (3axox ['yka):

F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

my -1,
F=G.—L1_2
R
Cuna TsokecTH. Y CKOpeHHe CBOOOIHOIO MaIeHHs.
®dopmyiia TS BHIYMCIIEHHS CHIIBI TSDKECTH BOJIM3U MOBEPXHOCTH 3emun: F =
mg.
JIBmkenwne mianet Bokpyr Counnna. I[lepBas kocMuYecKast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmmynbe Tena — BekTopHas (pu3ndeckas BeIMYnHa.
p=mi

Nmnynse cucremsl Ten. M3Menenne umiyinbca. MMiynbe cusbl

1.16

1.17

1.18

3aKkoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
p=nyUy +n, Ly =const
PeakTtuBHOE ABHKEHHUE

Mexann4deckas pa60Ta. d)opMyna JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fscosc

Mexannyeckast MOIIITHOCTD:

nv=24
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIs1 BBIYUCIICHU S

KUHETUYECKON YHEPTUH:




}JEJE
By

Teopema o kuHeTnyeckoi sneprun. opmysa AJisi BEIYUCICHUS

HOTGHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanndeckas OHEPIu-i:

E=E;+E p
1.19 o
3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opmyia sl 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbl. «30JI0TOE TPABUIIO» MEXAHUKHU.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToasuxHbIN 1 HeTOABWXKHBIN O0510KU. KITJI mpocThIx MEXaHU3MOB,
n= Anonesman
Aaarpaqenﬂaﬂ
JlaBiieHune TBEPAOTO TENa.
®opMyna 1151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMocepHOe TaBlIeHUE.
I'mppocraTnyeckoe naBiieHUE BHYTPHU KUJIKOCTH.
dopMyna 1151 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+p,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
193 3akoH Apxumena. @opMmyna sl ONPEACICHHUS BBITAIKUBAIOIIECH CHIIBL,

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:




1.24

F A T pgv
yCHOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie Cya0B U BO3HyXOHHaBaHI/Ie

MexaHndeckue KojaeOaHus. AMHJ'H/ITy,I[a, nepuoa M 4YacCcTtoTa KOJIeOaHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJIECOAHNUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii U NpYKUHHBIA MasTHUKH. lIpeBpalneHue sHepruu Inpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxneHHbie konebanus. Pezonanc

MexaHU4YeCKHe BOJIHEI. HpOI[OJII)HI)Ie " IMONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=v-T

3By1(. FpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/IC 3BYKOBOI>'I BOJIHBI HAa I'PaHHUIIC

nByx cpenl. MH(Dpa3ByK U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepeHue cpenHell MIOTHOCTH BEIECTBA; apXUMEIO0BON CHJIIBL; HKECTKOCTU
MPYXUHBL, K03(pPUIIMEHTa TPEHUS CKOJIbKEHUS; paOOTHI CUJIBI TPEHUS, CHIIbI
yIPYTOCTH; CpeAHEN CKOPOCTH ABMKEHHs OpyCKa MO HaKJIOHHOW MJIOCKOCTH;
YCKOpeHUusi OpycKa MpH ABUKEHUU MO HAKJIOHHOW TUIOCKOCTH; YacTOTHI U
nepuosia KojeOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHOAa
KoseOanuii MPY’>KUHHOI'0O MadTHHWKA, MOMCHTA CHIJIbBI, }leﬁCTBYIOHIGFO Ha
pblyar; paboThl CHJIBI YHOPYTOCTH MpH HOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TNpPU TMOABEME Tpy3a C
MIOMOIIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMA MOrpyKEHHOU
4acTU Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BbITAJIKMBAIOLIEH
CHUJIBI OT MACChl TE€ja;, CHUJIbI TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JaBIEHUS M OT pOJa IOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HUKAIOLIEH B
MpY>XUHE, OT CTENeHH AeQopMaliy MPY>KUHBI, YCKOPEHUs] Opycka OT yria
HAKJIOHA HaNpaBIIAIOLIeH; mepuoAa (4acToThl) KoJeOaHUM HHUTSHOTO
MasATHHUKa OT JJIMHBI HUTHU, IIEpHOOA KoJie0auuit IMPY>XUHHOI'O MasgTHHUKaA OT
Maccel Ipy3a M KECTKOCTH NPYXKHUHBI; HCCIEIOBAaHUE HE3aBUCUMOCTH

nepuosa KoneOaHW HUTSHOTO MasTHUKa OT Macchl rpy3a. [IpoBepka




YCJIOBUS PABHOBCCHUSA pblvara

Qusuyeckue s6neHUs 6 npupode. TPUMEPHI IBWKEHHUSI C pa3IU4YHBIMHU
CKOPOCTSIMM B KMBOW M HEXUBOH MpuUpOJe, NEHCTBUE CHIIBI TPEHUS B

npupoac M TCEXHHUKE, MPUIMBBI U OTJIIMBBI, ABUXCHHUC ILIAHCT ConHeuHoM

1.30 CHUCTEMBbI, PEaKTUBHOE JBMKEHHUE >XUBBIX OPraHU3MOB, pbIUYard B TeJe
YelloBeKa, BIUSHUE aTMOC(HEPHOro IaBIeHUS Ha )KUBOW OpPraHU3M, IJIaBaHHUE
pbIO, BOCIHPHUSATHE 3BYKOB KHUBOTHBIMH, 3EMJICTPSICECHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: COUAOMETP, TaTUYUKH MOJO0KEHHUS, PACCTOSHHS H
YCKOPEHUs, TUHAMOMETp, IOAIIUITHAKHA, PaKEThl, pblYar, IMOJBIKHBIA H

131 HEMOJIBWXKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY,

' COOOIIAIOIITUECS COCY/IBI, YCTPOKWCTBO BOJOIPOBO/IA, THAPABIHUSCKUN TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHM S
OCHOBHBIE TIOJIO)KEHUSI MOJICKYJSIPHO-KHHETHUECKONH TEOPHUH CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, JKHJIKOTO W Ta3000pa3HOTO COCTOSHUUN
BemectBa. Kpucrammmdaeckue u amopHbIie Tena

25 JlBwkeHne dacTul] BemiecTBa. CBS3b CKOPOCTH JBHKCHHS YaCTHI[ C

' TeMrieparypoil. bpoyHoBckoe aBmxenue, iuddys3us

2.3 CMaunBaHUE U KaWUISIPHBIC SBICHUS

2.4 TemmoBoe pacmmpeHne U cXaTue

2.5 TeroBoe paBHOBECHE

26 BryTtpennsst sHeprus. Pabora u Terionepenada Kak CrocoObl M3MCHCHHS

' BHYTpPEHHEH YHEPTUH

2.7 Bune! Temonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKIINS, U3TYyUCHHE
HarpeBanne wu oxnaxzaenwe Ten. KonaumdecTBO TEIUIOTHL. Y eibHas
TEMI0EMKOCTb:

2.8

O=cml(t,~t)
3aK0H COXpaHCHHS SHEPTUU B TEIUIOBBIX MpOIeccax. YpaBHEHUE TEIUIOBOTO
29 OaaHca:

O +0,+..=0




2.10

Ucnapenue u xonaeHcanusi. MI3MeHeHue BHYTpPEHHEH SHEPrUU B MPOIIECCE
hcnapeHuss M KoHJAeHcauuu. KurneHwe KHUAKOCTH. VYAenbHas TeIioTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTs BO3ayXa

2.12

2.13

[InaBnenue u Kpucraumsauusd. l3MeHeHHE BHYTPEHHEH DSHEpPruM IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

BHYTpeHHHH OHCPrusa CropaHusa TOILIMBA. VaenpHas TeEIIoTa Cr OpaHHuA

torutuBa: ( = Q/m

2.14

[Ipunuuns! pabots! Temnosbix aurareneil. KIT/[ rerninosoro asurarens

2.15

IIpaxmuueckue pabomul

W3mepenne  ynenapbHOW — TEINIOEMKOCTM — METAUIMYECKOrO0  LMJIMHIPA;
KOJIMYECTBA TEIUIOThI, IOJyYEHHOTO BOJOM KOMHAaTHON TeMIepaTyphl
(GuKCUpOBaHHON Macchbl, B KOTOpPYIO OIyIIEH HarpeTblii IWINHAD;
KOJIMYECTBA TEIIOThI, OTAAHHOIO HAarpeThiM IWJIMHIPOM, MOCIE OIMYCKaHUS
€ro B BOJly KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTENBHON BIaKHOCTH BO3/1yXa;
YACNbHOM  TEIUIOTHl  IUIaBlieHUs Jipjaa. MccienoBaHue  U3MEHEHMS
TeMIepaTypbl BOJbl MPU PA3JIUYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHA INpH

CMEUIMBAaHUH XOJIOAHOW U ropsiue BOJBIL; IPOIECca UCTIapEHUS

2.16

2.17

3.1

Qusuyeckue AeneHus 6 npupode: TOBEPXHOCTHOE HATSKEHHE U
KallWJULSIPHBIE SIBJICHUS B IPHUPOJAE, KPHUCTAUIBI B MPHUPOJAE, H3IyUCHHE
Connua, 3amep3aHue BOJAOEMOB, MOpCKHE Opusbl; 0Opa3oBaHHE POCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmea:  KaNWUIAPbl, TNPUMEPHl  HUCIOJIb30BAHMS
KPUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, AaT4UK TEMIIEpaTypsl, TEPMOC,
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHUHa,

JIBUTaTEJIb BHYTPEHHETO CTOPAHMS
OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BHUJIAd SJICKTPUUYCCKUX 3apsA 0B




3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHECHHSI SJCKTPUUECKOTO 3apsiia
34 Onexktpuueckoe moje. Hampsk€HHOCTh anekTpuueckoro mousid. [lpunimn
CYNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiaoB. JleficTBHE 3JE€KTpUUYECKOro MOJs Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U IUAIEKTPUKH
[TocTtosHHBIN 35eKTpUYecKUil TOK. JlelcTBUS 3nekTpuyeckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 | =qg/t,U=Alq
DNEKTPUUECKOE COIPOTUBIICHHE. Y IETBHOE ANEKTPUUECKOE CONPOTUBIICHUE!
3.7 R =pl/S
38 3akon Oma ayis yyactka snekrpuueckon renu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+I;R=2.
2 2 -
CwMmelanHble COETMHEHUS TTPOBOJHUKOB
Pa6ora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHuTHoe Mojie OpsIMOTO MPOBOJHHMKA C TOKOM. JIluHuum
MarHUTHON WHTyKITUU
313 MarHuTHOe 1O0J€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBrE MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM




3.15

OnsiTel Dapanes. SBneHue 3nekTpoMarHuTHOM MHAyKuuu. [lpasuino Jlenua

IIpaxmuueckue pabomul

W3mepenue SIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE

(pe3ucropbl, JaMIo4ka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBUCHMOCTH COIIPOTHUBJIEHUS OT JUIMHBI TIPOBOJHHKA, IUIOMIAAN €ro
MOTIEPEYHOT0 CEYSHHS U YJCIIHOTO COTPOTUBIICHUSI.
[lpoBepka  mpaBmia Ui OJEKTPUYECKOTO  HANPSDKEHHS — IIpH
MOCTICIOBATEIbHOM ~ COSIMHEHHH IPOBOJHUKOB;, TMpaBWJIA ISl CHIIBI
ANIEKTPUYECKOT0 TOKAa TMPH MapaUIeIbHOM COEAMHEHHH ITPOBOJHHKOB
(pe3ucTOophI U JIaMITIOYKa)
Dusuueckue s6IeHUs 6 npupoode: DIIEKTPUYECKHE SBICHUS B arMocdepe,

3.17 AJNEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHUTHOE Ioje 3emiid, Jpeud
MIOJIFOCOB, POJIb MArHUTHOTO ITOJIS [UIs )KU3HU HA 3emMJie, TIOJISIPHOE CHSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEOCTaT,
CU€TUMK DJIEKTPUUECKOW HSHEPrHH, DIEKTPOOCBETHTENBHBIE MPHOOPHI,

3.18 HarpeBaTelIbHbIC 3IEKTPOIPHOOPHI (mpuMepsI), AJICKTPUUYECKUE
MPEOXPAHUTEIHN, AJIEKTPOMArHUT, SJIEKTPOJBUTATENb TOCTOSTHHOTO TOKa,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DneKkTpoMarHuTHble BoJHBI. [1IKkana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas Mojens cBerta. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Hucnepcus cera

3.94 JIunza. Xox myuelt B inH3e. POKYCHOE pacCTOsHUE JIMH3BL. OnTHYecKas cuia

' mum3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul
#H##Par###l3mMepenne ONTUYECKON CHIIBI COOMpAroIieil JTMH3BI; (POKYCHOTO

326 paccTrosHus coOuparomieil JuH3bI (M0 CBOMCTBY paBEHCTBA pPa3MEpOB

npeaMeTa U u300pa)xKeHusl, Korja NpeMeT paclojioKeH B IBOHHOM Qokyce),
MOKAa3aTels MPEeIOMIICHHS CTEeKJIa.

#H##Part###lccnenoBanre cBOMCTBA N300paXKEHUS, TTOTYIYEHHOTO C TTIOMOIIBIO




coOuparomiel JTUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSIHUS JBYX CIIOKCHHBIX
JIMH3; 3aBUCHMOCTH yTJia IPEJIOMIICHUSI CBETOBOTO JIy4a OT yrja MaJeHus Ha

TPaHUIIE «BO3AYX — CTEKIIO»

Qusuueckue sasnenus 6 npupooe: 3arMmenus Comnua u JlyHbl, 1[BeTa Ted,

327 ONTHYECKHUE sABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpPHUCKOI, (oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBUBGIE SABJIEHUA
41 PagnoaktuBHOCTh. Aub(a-, Oera-, ramma-usznydeHus. Peaknum anbga-u
' Oera-pacmaga
42 OmneiTel Pesepdopna mo paccesHuro anbda-gacturl. [lmanerapHas moJenb
' aTroma
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon nosypacmaia aTOMHBIX SIEP
4.5 SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOTO UUCEI
Qusuueckue sA6IeHUs 8 Npupode: €CTECTBEHHBIH pPaAMOaKTHUBHBIN (OH,
4.6 KOCMHYECKHE JY4YH, PAaTUOAKTUBHOC H3JIY4YCHUE NPHUPOJHBIX MHHEPAJIOB,
JEHCTBHE PaJIMOAKTUBHBIX U3ITyUYEeHUH Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYaJIbHBIN JTO3UMETD,

KamMepa BI/IJIBCOHa, AACPHAA SHEPTCTUKA
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