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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOnéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxe ¢ yuéroMm (enepanbHO paboueit mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMNpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOywaronuxca. B mporpaMve 10 (u3MKe  yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeieleHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke paszpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NYECKHE 3aKOHBI JieKaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoTHeH, acTpoHOMUEH ©  (GU3UYSCKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI KapTUHY MU,
IpEeNoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4HOrO0 METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uiznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCT:

HAY4YHO OOBACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusmka» B



oOpa3oBarenbHBIX opraHuzauusx Poccuiickoit denepaunu, peanu3yromux
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOy4YarOMIMXCA K HAyYHOMY H3YYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpMHpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa U3yueHHUsS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

bopMHpOBaHHE YMEHUN NPUMEHATH (U3UUECKUE 3HAHUS M Hay4YHbIE
JI0Ka3aTeNbCTBA Ul OOBSICHEHUS OKPY KAIOIINX SIBJICHU;

(GopMUpOBaHHE NPEACTABICHUNA O pPOIM (PUMKK AJ Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  ICSITEIbHOCTH, CBS3aHHOM C (U3UKOM, TMOJrOTOBKAa K
JanbHeleMy oOy4eHHUIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuYeHUIO (U3UKM Ha
yrayOJ€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Hpoduiield oOydeHHsl Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHue 3TUX Iiesied MporpaMMbl IO (U3UKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICYMBACTCS PEIICHUEM CIEAYIONMINUX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHATH (PM3UUYECKUE SIBIICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEOBATEIbCKUX YMEHMI: HAOMI0JaTh SIBJEHUS U H3MEPATh
¢uznyecKkue BEJIUYUHBI, BBIABUTATh TMIIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEI0BAHUSI, AHATTM3UPOBATH MTOJYYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(pOpMaIel (U3HMUECKOTo COAEpKAHMS,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalud U
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIIH;



3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSIX
buznyecKoil HayKu.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpaszoanus orBoauTcs 340 udacoB: B 7 kiacce — 102 gaca (3 4daca B
HEJIENI0), U3 HUX | Yac BBIAENIAETCS Ha BHYTPUIIPEAMETHBIN MoAyib «IIpakThukym
no ¢usuke g umkeHepoB» wiu  «[Ipaktmkym 1o Qusmke IS
YKEJTIe3HOIOPOKHUKOBY, B 8 Kitacce — 102 gaca (3 yaca B Hejien0), B TOM uucie |
Yyac Ha BHYTPUIIPEAMETHBIA MOAYIb «IIpakTukyM mo ¢pusuke Ajis UHXEHEPOBY, B 9
kiacce — 102 yaca (3 yaca B HeZIEII0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenUuuHbI. PasmepHocTb. EnuHUIBI (U3NYECKUX BETUYMH.
W3mepenne Qusuvecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
Ja0opaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cucrema enuHui. IlepeBoa
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3Y4aloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ] TO3HAHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabogaeMoro aByieHus. Onurcanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

dusnueckre NpubOpsl U MNPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue UeHbl JeJIeHUs MIKaIbl U3MEPUTEIBLHOTO TprOopa.

N3mepenue pacCTOsIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne HcCCIENOBAHUA II0 NPOBEPKE THIIOTE3bI: JAJBbHOCTH IOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BBICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpucTayIMyeckrx) Tell. B3anMOCBs3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX



arperaTHbBIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

HabGnronenue sBieHmid, 0OBICHIIONINXCS TPUTSKEHUEM WIIH OTTAIKHBAHUEM
4acTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka TuaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

Paspnen 3. /IBM:keHne U B3aMMO/IeCTBHE TeJl.

Mexannueckoe gBwxkenue. Ilyte u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrokeHus: Tesl. Ckopoctb. CpenHssi CKOPOCTh MNPH HEPABHOMEPHOM JABUKCHUM.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTU JBIKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Teja B
MOCTyNaTeIbHOM JBWXEHUU. [InoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS W TPEHHE IMOKOs, BSI3KOE€ TpeHue. TpeHue B MpUpojAe U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CuJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKeHHS (1edhopMarivm)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH U ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHUECKNE MAIIINHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpuduHBI CyliecTBOBaHUSA
Bo3aymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE XKUAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITakuBaromas
(apxumenoBa) cwiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEJ: MJIABAHWE WIM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KAJKOCTb YaCTH TeJA.

OrnpeneneHue BhITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KAJKOCTH, OT MacChl TEJA.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJOK, MOJHCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MoMeHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass odHeprus. KuHeTtmyeckas W IOTEHUHWAIBHAS  DHEPTHS.
[IpeBpalieHre OTHOTO BH/IA MEXAaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIbI YIPYTOCTU MPU NOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAaHUYECKON SHEPIUH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHMHETUYeCKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWJUISIPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBs3b TeMHEpPaTypbl CO CPEAHEH KUHETHYECKOM SHEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEpruu:
TeruIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIUIoNEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, M3JIydeHHe. Bupl Teronepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TermaooOMeH u
TEIJI0BO€ paBHOBecHe. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbBHAS TEIJIOTA
iaieHus. [lapooOpasoBanue u konneHncauud. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUNEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHAacBIIIEHHBIH Map. BiaxxHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpunuunel padoThl TeroBbIX aBurateneit. KIIJ TermoBoro mpuratens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOLIEHW cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUN TMOBEPXHOCTHOTO HATSHKEHUS, CMauyMBaHUS U
KaMWUISIPHBIX SIBIICHUU.

Habmro1eHue TenaoBoro paciimupeHust Tedl.

M3meHeHne paBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIU
OXJIQXKJECHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEMIIOEMKOCTEN pa3InuHbIX BEIIECTB.



HaOnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBJIeHUs BO3/lyXa B Oa/JIOHE HITIPUIIA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0néMa H
TEeMIEPaTypPHI.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIAPEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUeCcKUX 3apsaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HanpsiKeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE



CONpOTUBJIEHUE BemiecTBa. 3akoH OMa juist yyactka nenu. [locnenoBarenbHoe U
napasuielibHoe coeuHeHne MpoBOAHUKOB. DJ]C B 1lenM MOCTOSHHOTO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToOKa. 3akoH Jlxoynsa-JleHua.
DneKkTpuYecKre Henu U NOTPeOUTEN 3JIEKTpUUIEcKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone€ 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMAarHUTOB B TEXHUKE. JIEWCTBME MAarHUTHOrO IIOJs HA
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHne 3meKTpoMaraHuTHOM MHAyKuU. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0IeMbl SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Hemoncmpauuu.

DJEeKTpU3aLus TEJL.

JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBanue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[TpOBOJHUKH U JTUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHue Cuilbl TOKa aMIIEPMETPOM.

N3Mepenune 35eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3ACICHUS MTOJIOCOB MATHUTA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.



JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIbITAaHUE NEKTPUUECKON 1IETH MOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/INA [TONEPEYHOTO CEYEHUS U MaTepHaIa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenne /1C 1 BHyTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeinoaHeHUs 3aKkoHa OMa /1 IOJIHOM LENH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKAJIMBAHMS WX MTOJYITPOBOJHUKOBOIO TMO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3UCTop.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3y4yeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU UX OOBEIUHEHUU U
pazziejeHuN.

HccenenoBanne NeMCTBUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MArHUTHOTO MOJISi HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl JJIEKTPOIBUTATEIs.

N3smepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 0  UCCJIENOBAHHUIO  SIBIIEHHUA 3JEKTPOMArHUTHOM  MHAYKIUH:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HAIlPaBJIEHUSI UHAYKIMOHHOTO TOKA.



9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIUH BEKTOpa. Pannyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOIMHEWHOE NBUIXKEHHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBMkeHHE 1O OKPYKHOCTHU. JIMHEHHAas: CKOPOCTh, YIi0Basi CKOPOCTh, IEPUO/T
¥ 4acToTa O0pallleHus Npyu paBHOMEPHOM JBUKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIMIAs cra.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBM>KEHHME TEN O OKPYKHOCTH IO IEVCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapatbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTHUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BHMoKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuna). Ilepmas
KOCMHMYECKasi CKOPOCThb. HeEBECOMOCTB M EPETPY3KH.

PaBHOBecue matepuanbHO TOYKU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsixecTn.

Nmnynec Tenma. W3meHenune wumnynbca. KMmmoynse cuibl.  Ypyroe u
HEYIPYroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas SHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHeprus CxaTtou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Jlemoncmpayuu.

HaOnroienne MeXaHW4YeCKOTO JBHXKCHHUSI Tella OTHOCUTENIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHUE TyTed W TpaeKTOpPUM JBIKEHHMS OJIHOTO M TOTO JKe Tela
OTHOCHUTEJIBLHO Pa3HbIX TeJl OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HabGnronenne MexaHUYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHMXKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€Ia OT €r0 MACChl U IEUCTBYIOUIEN HAa HETO CUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tela Mpyu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbCa MPH YIIPYTOM B3aHUMOJICUCTBUH.

HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHncTpyupoBanue TpakTa Jjisi pa3roHa W JajJbHEUIIEro pPaBHOMEPHOTO
JIBIDKCHUS IApUKA WIIN TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHW 0€3 HauaIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpeMEHA OJMHAKOBBI.

HccnenoBanre ABUKEHUS TeJla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHUSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

OmnpeneneHue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe nuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpoponbHble W momnepedHble BoiHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MHPpa3Byk u ynbTpa3Byk. HMcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOmronenne kosjeOaHMii Tel mOJN JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

OrnpeneneHue 4acTOThI U MEPUOJia KoJeOaHU MaTEMaTUUEeCKOTO MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCHUMOCTH Tiepuojaa KojeOaHUW Trpy3a, MOJBEIICHHOIO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DnekTpoMaraHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne ONBITOB O HAOIOIEHUIO HHTEP(EPEHIINHN U TUPPAKIIIH CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuKa. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaneHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus csera. IlocTpoeHue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesnoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xox mnydern B nuH3e. Popmyna TOHKOM JuH3BL. IlocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh M 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpabHBIX LBETOB. J(ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKae.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Tomryuenue n300pakeHUi C TOMOILBIO JTUH3.

[Tpuniun geictBus ¢hoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MIPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHui ¢ TOMOILIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (POKYCHOTO pacCTOSHUS M ONTHYECKOW CHJIBI COOUparouiei
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna v minanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHevaThie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdanpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
W3JIyYEHUN HA )KUBBIC OPTraHU3MBI. 3alllUTa OT PAAMOAKTUBHOTO U3TyYCHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPrUM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlepHas »>HEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexkTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITyYCHUH.

Perucrpanus n3nydeHus: IpUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopusie pabomel u onvimel.

HaOmronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AI0MINI MOTYIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000IEeHWS TPEIMETHOTO  COACP)KAaHWSA W OMNbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pu3mku yriayOiaEHHOTO ypoOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (HU3HKE.

B nmpomecce wu3ydeHuss JAHHOTO MOMAYJIS PEATU3YIOTCS W MOJYy4aroT
JanbHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEeIMETHBIX M METaNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (OopMUPOBaHKE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, HUCCIeA0BAaTENIbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyY€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM  OCBOEHUST MOAYJSL SIBIAETCA IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PA3JIMYHBIM pa3fenaM M TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJTHEHUE JIAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NEepeyHel K pas3fenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEJIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3agaHusl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNIOBBIMU WM UHAUBUAYATLHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIHLHO-0000MIAONIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHdsl PAa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue pu3MKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha
JTOCTH)KEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30BaTelbHbBIX
pE3ybTAaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare uzydeHus Gu3NKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUS Yy
oOyuarorierocss O0yayT c(opMUpOBaHBI CIEAYIOIIUE JIUYHOCTHBIE pE3yibTaThl B
YacTu:

e l)nampuomuuecxkozo eocnumanus:

IIPOSIBJICHUE HMHTEpPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(bu3nUecKoil HayKu;

[IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

o 2)2pasicoanckozo u Oyxo6HO-HPAECMEEHHO20 60CNUMAHUA:

TFOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMpOoOJieM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTIKEHUMN
busuKy;

OCO3HAHHE BAXHOCTU MOPAIbHO-3THUYECKUX MPUHUUIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIPHSITHE AICTETUUYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHMYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uennocmu HaAyuHO20 NOZHAHUSA:

OCO3HaHMUE IIEHHOCTH (PU3NYECKON HAYKU KaK MOIIIHOTO UHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOMIEN KYJIBTYPHI;

OpUEHTalus B JACATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBL;

pa3BUTHE HAYYHOW JHOO03HATEIBHOCTH, HMHTEpeca K MCCIEI0BATEIbCKOM
NEeSTENbHOCTH;

e 5)ppopmuposanusn Kyavmypul 300p068ba U IMOUUOHATIbHO20 ONA2ONOTIYYUSA:

OCO3HaHWE LEHHOCTH Oe3omacHOro oOpas3a KH3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYJOBAaHUEM B JOMAIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKa peQICKCUM, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

e 6)mpyooeoco eocnumanus:



aKTUBHOE Yy4YacTHE€ B PEIICHHHM MPAaKTUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTeNbHOM OpraHU3allMi, TopojAa, Kpas) TEXHOJOTHYECKONW M COLMAIbHOU
HAMPABIEHHOCTHU, TPEOYIOIIUX B TOM YHCIe U (PU3NUECKUX 3HAHUMH;

MHTEPEC K MPAKTUIECKOMY M3YUYEHHIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

o 7)IKO02UUECKO20 6OCRUMAHUA:

OpUEHTAallUs Ha MpPUMEHEHHE (UBMYECKUX 3HAHUM [UIsl pelieHus 3ajad B
00JIaCTH OKpYXAaloLEel Cpeibl, NIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX BO3MOXHBIX
MTOCJIEICTBUI JJIs1 OKPY KarOLIEH Cpeibl;

OCO3HaHHUE TIJIO0ANIBHOTO XapaKTepa 3KOJIOTMYECKHUX Mpo0ieM U myTed HX
pelIeHMUS;

e 8)acanmayuu K uZMEHAOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

MOTPEOHOCTH BO B3aUMOJICHCTBUY TP BBINIOJIHEHUH HCCIIEJOBAaHUMN U MPOEKTOB
(bu3UYECKON HAMPABICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSIM JPYTHUX;

NOBBIIICHHE  YPOBHS  CBOEH  KOMIIETEHTHOCTH  4Y€pe3  IPAKTHYECKYIO
NEATENBHOCTD;

MOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHM, YMEHUI (POPMYJIUPOBATH UIIEH,
MIOHATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

oco3HaHue JAePUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00yacTH
busuKy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NUYECKUX 3HAHUM;

CTPEMJICHHE aHAJIU3UPOBATh M BBISABIIATH B3aUMOCBS3M MPHUPOJIbI, 00IIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OLICHKAa CBOMX JEHCTBHHA C YYETOM BIMSHUSA HAa OKDPYXAIOLIYI Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS MporpaMMbl 10 (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydatomerocss OyayT cpopMHUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAIbHBIC YUeOHBIC NEWUCTBUS,
KOMMYHUKATHUBHBIE  YHHMBEpCAJIbHbIE  y4eOHbIE  JEHCTBUS,  PETYJIATUBHBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble J1oruuyeckue qeMCTBUA:
BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKU OOBHEKTOB (SIBJICHUN),
KJ1acCU(UIIMPOBATH UX;
BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUUs] B paccMaTpuBaeMbIX (¢akTax,
JTAHHBIX ¥ HAOIFOACHUSAX, OTHOCSIIMXCS K (DU3UUESCKUM SIBICHUSM;



BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSA3H IIPU U3yUYEHUU (PU3UUYECKUX SIBJICHUN
U TIPOIIECCOB, JIENaTh BBIBOJBI C HCIOJIb30BAHUEM JEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (PU3NUYECKUX BEIIUUHH;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus y4eOHON (u3uueckor 3amauu
(cpaBHEHHE HECKOJIBKMX BapHUaHTOB pEILIEHUs, BbIOOp HauOoyiee MOAXOIAIIETO C
y4€TOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

MCIIOJI30BaTh BOIIPOCHI KaK MCCIIEI0BATENbCKA NHCTPYMEHT ITO3HAHUS;

POBOJUTH 110 CAaMOCTOSITENIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(u3nyeCcKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHNE (DU3UUECKOTO SIBJICHMUS,

OLIEHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIMIO, TOJIYYEHHYIO B
XO/JI€ UCCIIETOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMyJIMpoBaTh OOOOIIEHHS U BBIBOJABI IO pe3yJibTaTaM
IpOBEAEHHOTO HAOJIOICHUS, OIBITA, UCCIEIOBAHNUS;

IIPOrHO3UPOBATh BO3MOXKHOE JlajibHEIIee pa3BUTHE (DPU3HUECKUX MPOLIECCOB, a
TaKk)K€ BBIJIBUTATh NPEANONOKEHUS 00 HX pPa3BUTHM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

OPUMEHATh pa3jMyYHble METO/bl, MHCTPYMEHThl M 3alpoChl MpPH MOUCKE U
otbope MH(pOpPMALUK WM JAHHBIX C YYETOM MPEAJIOKEHHOW YyueOHOH (usnueckoin
3a/1auu;

aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HHOOPMALINIO
pa3IMYHbIX BUJOB U (YOPM IMpeICTaBICHHUS;

OLICHMBATh HAAEKHOCTb HWHGPOPMALMU 1O KPUTEPHUSIM, MPEasIOKEHHBIM
YUUTENEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSTENIbHO BEIOUPATh ONTUMANIBbHYIO (POpMY MpeicTaBlIeHUs HHPOpMaln
¥ WUTIOCTPUPOBATH PEIIaeMble 3aJ]a4i HECIIOKHBIMHU CXEeMaMH, TuarpaMmMamMu, HHOM
rpauKoi 1 MX KOMOWHAIIUSAMH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

B X0JIe 00CYXKJIeHUsI yueOHOTO MaTepuaia, pe3yiabTaToB JIA0OPATOPHBIX PabOT U
MIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl U BBICKA3bIBATb
ujeu, HalleJIeHHble Ha peIICHUE 3aJadd U TMOJJIep)KaHue OarokeaaTebHOCTU
OOIIIEHHUS;

COMOCTAaBIIATh CBOM CYXACHHUS C CYXICHHUSIMHU JIPYTUX YYaCTHUKOB JHMAJIOTa,
OoOHapyXUBaTh pa3InyKMe U CXOACTBO MO3UIIHII;

BBIPAYKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO MPEACTaBIATh PE3YNbTAThl BBIMOJIHEHHOTO (DPU3UYECKOTO OIbITa
(aKCrIepuMEHTa, UCCIIEIOBAHUS, TPOEKTA);



MOHMMAaTh M HCIIOJIB30BaTh MPEHMYIISCTBA KOMAHIHOW W WHIAMBUIYaJTbHOMN
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH TIEJIM COBMECTHOM NIEATETLHOCTH, OPTaHU30BbIBATh JCHCTBUS 10 €€
TOCTIDKCHUIO: PaCIpeesATh POJId, 0OCYKIATh MPOIECCH U PE3yIbTAThl COBMECTHOM
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOIO YacTh PaOOThI, JOCTUTAs KA4eCTBEHHOTO pe3yJbTaTa II0
CBOEMY HAIpAaBICHUIO W KOOPAWHUPYS CBOHM JEHCTBUS C APYTHMH YJICHAMU
KOMaH/IbI,

OIICHMBATh KA4eCTBO CBOErO BKJIaJa B OOMMH NPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSTEIIbHO COPMYITMPOBAHHBIM YUYaCTHHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepPCcaJbHbIe YueOHbIE JelCTBUSA
Camoopranuzamnus:

BBISIBIISITh MPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CUTYalMsIX, TPEOYIOUX s
pereHus GU3NIEeCKIX 3HAHUH;

OpPHCHTHPOBAThCA B PA3IMYHBIX  MMOAXOAAX  MPHUHATUS  PEIICHUN
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUMN TPYIIION );

CaMOCTOSTENIbHO COCTABJISITh AJITOPUTM pelieHusT (GU3NIECKON 3a]ja4uM WIIH TJIaH
UCCIIEZIOBaHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEM,
apryMEHTHUPOBATH MpeAiaraeéMble BApUaHThI PEIICHUH;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIA HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYyAIlUH U MpeJjiarath riaH e€ N3MEeHEHNUS,

OOBSICHATH MPUYNHBI JOCTHKCHUSI (HEAOCTHKCHHS) PE3yTbTaTOB JIEATEIHHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCJI€ B XOJ BBITIOJHEHUS
(GU3HUECKOTr0 UCCIENOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB,
MU3MEHHBIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIITUX TPYTHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHUSIM.

CTaBUTH ce0s HA MECTO APYroro 4YejoBeKa B XOJE CIOpa WM TUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MPABO Ha OMIMOKY MpU PEIIeHUH (PU3NYECKUX 3a/1ad WA B
YTBEP)KJICHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPABO JPYTroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus ¢ 7 knacce npeaMeTHbIE pe3ybTaThl HA YIUIyOJIEHHOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSATHA: (PU3NUYECKHE M XUMHUYECKHE SIBICHHUS, HaAOI0JEHUE,

HKCIIEPUMEHT, MOJIEJb, TUMOTE3a, EAUHUIIBI (PU3NYECKUX BEIUUYHMH, aTOM, MOJIEKYIIa,



arperaTHbIe COCTOSIHMS BelecTBa (TBEpAOE, KUIKOE, ra3000pa3HOe), MEXaHUUECKOe
JIBIKEHUE  (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE), TpaeKTOpHs,
paBHOACHCTByIOMMas cui, aedopmarus (ymnpyras, IDIaCTHYECKas), HEBECOMOCTD,
COOONIAIONINECS COCYbL;

YBEPEHHO pa3nuyarh siBleHUus (auddys3us, TEIIoBOe IBUKEHUE YaCTHUIL
BEILIIECTBA, PABHOMEPHOE JIBIDKCHHE, HEpPAaBHOMEPHOE JBWKEHUE, HHEpLUs,
B3aMMO/JICUCTBUE TEJI, PABHOBECHUE TBEP/ABIX TEN C 3aKPEIVIEHHON OChIO BpallCHUS,
nepefada JaBiCHUS TBEPABIMUA TeEJIaMH, JKUIKOCTSAMH M Ta3aMH, aTMochepHoe
JaBJICHUE; MJIABAaHUE TeJl, MIPEBPAIICHUS MEXaHUYECKON SHEPTUu) MO0 OMUCAHUIO UX
XapaKTEpPHBIX CBOMCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nyuecKoe BICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3UUYECKUX SIBICHUN B OKPYKAlOIIEM
Mupe (B TOM uwuciie (U3UYECKHE SBJICHUS B MPUPOJC: MPUMEPHI JBIKCHUS C
Pa3IUYHBIMU CKOPOCTSIMU B >KMBOM M HEXKHMBOUW MPUPOJIE, JEHCTBUE CUI TAKECTH,
TPEHUs, YIPYTOCTH B MPUPOJEC U TEXHUKE, BIUSHUE aTMOCHEpPHOro JaBICHUS Ha
KUBOW OpraHu3M, IUIaBaHUE PHIO, pblYard B TEJIe YeJ0BEKa), MPU ITOM MEPEBOAUTH
MPAKTUYECKYIO 33/1auy B y4e€OHYIO, BBIJEIATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH)
(pU3HYECKUX SBICHMIA;

OMKCHIBATh W3YYCHHBIE CBOMCTBA Tel M (DU3UYECKUE SBICHUS, MCIOIb3YS
dusnueckue BeIMUMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMs, yTh, CPEAHSISA
CKOpPOCTbh, CHJIA YOPYIOCTH, CHUJIa TSKECTU, BEC Tejla, CUja TPEHUs, JaBJICHHE
TBEPJIOTO TeEJIa, IaBJICHUE CTOJ0a KUIKOCTH, BBITAIIKMBAIOIIAS CHJIA, MEXaHUYECKas
paboTa, MOIITHOCTb, TJIEY0 CHJIBI, MOMEHT CHJIbI, KOO(DPHUITUEHT MOIE3HOTO JIEHCTBHUS
MEXaHU3MOB, KUHETHUYECKasi M TOTCHIIMAJIbHASL DHEPTHs ), PU OMHCAHUH TPABUIBHO
TPaKTOBaTh (PU3MUECKHN CMBICT HCIOJb3YeMbIX BEJIWYMH, HUX OO0O3HAYCHUS U
SOVHUIBI (DU3UYCCKUX BEIMYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BENMYHMHY C JAPYTHUMH BEIMYWHAMH, CTPOUTH TPaPUKA H3YUECHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Te, (PU3NUYECKUE SBJICHUS U MPOLIECCHI, HCTIOIB3YS
MpaBuJia CI0XKEHUs Cuil (BAOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBWIO paBHOBecUs pbluara (0Ji0Ka), «30JI0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAHCHHUSI MEXaHUYeCKOW »DSHEpruu, IMpH OTOM JaBaTh CJIOBECHYIO
(bOopMyTHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKCHHUE;

CTPOUTH MPOCThIE (U3MYECKUE MOJEIH PEATbHBIX OOBEKTOB, MPOILECCOB U
SIBJICHUM, BBIACISATHL TMPU OTOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOWMCTBA
00BEKTOB, MPOIIECCOB, SBJICHUM, MPUMEHATh (DU3NUECKUE MOJACIH JIJisi OOBSICHEHUS
(u3HUeCcKUX MPOIECCOB U PEIICHHS YYEOHBIX 3a/1a4;

OOBACHATH (PU3MUECKHE SIBJICHUS, TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCJE B
KOHTEKCT€ CHUTyalluii TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, H  pemiaTh



KaueCTBEHHbIC 3a/layd, B TOM YHCIE TPEOYIOIHME YUCIECHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (U3MUECKUX BEIWYWH, TPU ITOM BBIOMpATH aJCKBATHYIO
(GU3UYECKYI0 MOJENb, BBISBISATH MPUYUHHO-CICICTBEHHBIC CBSI3M W BBICTPAUBATH
JIOTHUYECKYIO IIETIOYKY PACCYKIECHUM ¢ OMOpPOil Ha M3YyUYECHHBIE CBOMCTBA (PU3UUECKUX
SABJICHUM, (PU3NUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEINH;

pemiath pacu€THble 3afauu (B 2—3 JeHCTBUS) MO U3y4aeMbIM TeMaM Kypca
¢u3uku, BeIOUpas aleKBaTHYIO (PU3HUECKYIO MOJIENb, C UCIIOIh30BAaHUEM 3aKOHOB U
dopMmy, CB3bIBAIONINX (U3NYECKUE BEIWYMHBI, 3aMHCHIBATH KPATKOE YCJIOBHE U
Pa3BEPHYTOE pPEILICHUE 3a/1a4H, BBIABISTH HEAOCTAIONIINE WM U30BITOYHBIC JTAHHBIE,
000CHOBBIBaTh BHIOOP METOa PEIICHUs 3aJ]a4H, UCII0JIb30BaTh CIIPABOYHBIE JAHHBIE,
OPOBOJUTh  MaTeMaTHYeCKWe  MpeoOpa3oBaHuss W pacu€Thl,  OILEHUBATH
PEATUCTUYHOCTh TOJTYYEHHOTO 3HA4YeHHs (PU3MYECKON BETUYMHBI U OIPEHEISThH
pa3MepHOCTh (PM3UYECKON BEIIMUUHBI, TOTYYEHHOUN MpU PEIICHUH 3a/1a4K;

pacno3HaBaTh MpoOJIEMbl, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIHN (HU3HUECKUX
METOJIOB, U Tpeajaratb OPUEHTUPOBOYHBIM CHOCOO pElIeHHs, B OMNUCAHUU
UCCJEOBAaHMS  paclno3HaBaThb  IPOBEPSIEMOE  MPEANOJOKeHHe  (TUIOTE3Y),
MHTEPHPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

MIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3NYECKHUX SIBICHUN WU (PU3MUYECKHX
cBoiicTB Ten (audQys3us, TEMIOBOE paclIUpeHHE Tra30B, SBJICHHE WHEPIHH,
WU3MEHEHHUE CKOPOCTH IIPU B3aWMOJICUCTBUU TEJl, Mepelaya aBICHUS KUJIKOCTbIO U
ra3oM, IMpOSIBICHHE JACHCTBUSA AaTMOC(EPHOrO [aBJIEHUS, JEUCTBUE MPOCTHIX
MEXaHM3MOB): (OpMYIUPOBaTh MPEANOJOKEHHE (THUMOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHUI, CaMOCTOSTEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U HOPMYIUPOBATH BHIBOIHI,

IPOBOJUTH TMpPSIMbIE W KOCBEHHBIE H3MEpEHUsT (PU3NYECKUX BEIUYUH
(paccrosinue, MPOMEXYTOK BPEMEHHU, Macca Tena, oObEM Tella, Cuila, TeMIeparypa,
IJIOTHOCTh JKUJAKOCTH M TBEPAOrO Teja, CWila TPEHUS CKOJBXKEHUS, JaBJICHHE
BO3/1yXa, BBITAJKHUBAIOIIAS CUJIA, ACHCTBYIOIIAs HA MOTPYXKEHHOE B )KUAKOCTh TEJIO,
KOA(pGUIUEHT MOJIE3HOTO JAEUCTBHUS MPOCTHIX MEXaHMW3MOB) C HCIOJIb30BAHUEM
aHAJOroBBIX M IU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METOAA M3MEPEHUS,
(¢uKcHpoBaTh MOKa3aHUsl NPUOOPOB, HAXOAUTH 3HAYEHUE U3MEPSIEMOI BEIUYUHBI C
MOMOILBIO YCPEIHEHUS PE3YJbTATOB CEPUU U3MEPEHUI U OLICHUBATH MOTPEIIHOCTh
W3MEpPECHUN;

IIPOBOJIUTH HECIJIOKHBIE 3KCIEPUMEHTAIBHBIE MCCIEIOBAaHUS 3aBHCHMOCTEN
(¢u3NUecKuX BETUYMH (3aBUCUMOCTH NYTH PABHOMEPHO JIBHIKYIIErocs Teia OT
BPEMEHU [IBWJKEHUSI TeNa, CHJIbI TPEHUS CKOJIbKEHUS OT CHJIbBI HOPMAJIbHOTO
JaBJICHUS, KauecTBa 0OpabOTKH MOBEPXHOCTEH TET M HE3aBUCUMOCTH CHUJIBI TPEHUS
OT IUIOIIAJIM COMPHUKOCHOBEHMS TE€J, CHJIbl YIPYrOCTU OT YJJIMHEHHS MPYKUHBI,
BBITAIKUBAIONIEH CHIBI OT 00bEMa MOTPYXKEHHOM dYacTH Tejda M OT IUIOTHOCTH



KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHUI IUIABaHUS TEJ, YCIOBUM PAaBHOBECHUS pbluara U OJOKOB):
COBMECTHO C yuuTenaeMm ¢GopMyIupoBaTh 3aJadyy M TUIOTE3y HCCIEIOBAHMUS,
CaMOCTOSATENIbHO  IUIAaHUPOBATh  MCCIIEIOBAaHUWE, CaMOCTOSITEIBHO  COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY C HCIOJIb30BAaHUEM HWHCTPYKLUH, MPEICTABIATH
[OJyYEHHBIE 3aBUCUMOCTU (PU3MYECKUX BEIMYMH B BUJE TaOMUI U TIpaduKoOB,
OLICHMBATh NOTPEIIHOCTH, JAEJIaTh BHIBOBI IO pE3YyJIbTaTaM UCCIEI0BAHHS,

coOJII0aTh MpaBuiia TEXHUKU 0€30MacHOro TpyAa npu padboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh NMPUHIUIBI AEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYAbI, 0apOMETp, phluar, MOJABWKHBIN U
HEMOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTD;

XapaKTepU30BaTh MPUHIHUIBI JACUCTBUA HM3YyYECHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOIMUECKUX MPOLIECCOB C OMOPOM HA UX OMHMCAHUA (B TOM YHCIIE:
HNOJUIMITHUKHM, YCTPONCTBO  BOJONPOBOJA, TUIPABIMYECKUN Tpecc, CHUGOH,
MaHOMETpP, BBICOTOMEP, MOPIIHEBOM HACOC, apEeOMETP), HCIOJIb3ys 3HAHUS O
CBOMCTBax (PM3MYECKUX SIBICHUM M HEoOXonuMble (DU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M CXEMAaTHUUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUUECKUX MPOLECCOB MPU PELICHUN
y4eOHO-TIPAaKTUYECKUX 3a7aY;

MIPUBOAMUTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEpPax) MPaKTUYECKOIro
UCTIOJb30BaHUSl (PU3NUYECKUX 3HAHWW B TMOBCETHEBHOW XHU3HU IJs OOecreueHus
0e3omacHOCTH TpU OOpalleHHH C MpUOOpaMU M TEXHUUYECKHUMH YCTPONCTBAMU,
COXPAHEHHUS 3/I0pOBbS U COOJIIOJEHUS HOPM SKOJOIMYECKOrO TIOBEIEHUS B
OKpYXarUIen Cpee;

OCYUIECTBJISATH OTOOP MCTOYHUKOB MH(POPMALMKM (PU3HUECKOTO COJAEPKAHHS B
WNuTepHere, camMocTOSTENbHO (OPMYNHUpYys TOWUCKOBBIM 3alpoc, Ha OCHOBE
UMEIOIINXCA 3HAHUH M NYyTEM CPaBHEHMS pPAa3IMYHBIX HCTOYHHMKOB BBLACIATH
uH(POpMAIIMIO, KOTOpas  SIBJISIETCS  MPOTHUBOPEYMBOM WM MOXKET  OBIThH
HEJIOCTOBEPHOM;

UCTIONb30BaTh TIPHU BBITIOJIHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISAPHYIO
aUTepaTypy (PU3MUECKOro CoOJEep)KaHus, CIPABOYHBIE MAaTE€pHANIbI, PECYPChl CETH
WuTtepHer, Bnaaerb mnpuéMamMu KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHbIE KPATKUE MTUCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
2—-3 WCTOYHMKOB MHGPOpMAIHK (PU3NIECKOTO CONEPKAHUS, B TOM YUCIE MyOIMIHO
JieNiaTh KpaTKue COOOIIEHUS O pe3ysibTaTaX MPOEKTOB MM Y4eOHBIX MCCIIeIOBaHUM,



IIPY 3TOM IPaAaMOTHO UCIIOJIb30BATh U3YUYEHHBIN NOHATHIHBIN anmapat Kypca GU3uKH,
CONPOBOX/IATh BHICTYIUICHHE MTPE3CHTALINEH;

IpU  BBINOJHEHUH YYE€OHBIX TPOEKTOB M HCCIIENOBAaHUM pachpenenirhb
003aHHOCTH B TPYIIIE€ B COOTBETCTBUHU C IOCTABJIECHHBIMHU 3a/ladyaMU, CIEAUTH 3a
BBITIOJIHEHUEM IUJIaHA JEHCTBUM, aJ€KBAaTHO OIEHMBATh COOCTBEHHBINM BKIIAJl B
NEATEIIbHOCTh TPYMIIbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJCICTBUE, YUUTHIBAS
MHEHHE OKPY’KAIOIIHX.

K koHily oOyuenus ¢ 8 knacce npeIMeTHbIE pe3yIbTaThl HAa YIIyOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIIINXCS YMEHUM:

WCIIOJB30BaTh MOHATHS (Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB UM MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(dHbIe TeNa, HACHIIICHHBIA W HEHACHIIICHHBIH Map, CHOCOOB H3MEHEHUs
BHYTPEHHEW DJHEPIWM, JJIEMECHTApPHbIA JJIEKTPUYECKUU 3apsil, IPOBOJIHUKHU,
MOJYIPOBOJHUKHU, NUAICKTPUKHA, UCTOYHUKNA MOCTOSTHHOTO TOKAa, 3JIEKTPUYECKOE U
MarHUTHOE TIOJsl, ONTHYECKas CHUCTEMAa) W CHUMBOJIMYECKUM SI3bIK (PU3UKK TIpU
pEelIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pasiinyaTh SBICHUS (TEIUIOBOE pacIHIMpeHue (CkKaTHE), TEIIOBOE
paBHOBECHE, ITOBEPXHOCTHOE HATSHKEHUE, CMAYUMBAHUE, KANWJUISIPHBIC SIBJICHUS,
WCIIApEHHE, KOHJEHCAlUs, IUIaBJICHUE, KpUCTAIIU3AIusl, KUIECHUE, CIIOCOOBI
Terionepeaayn (TErIONPOBOIHOCTb, KOHBEKIIMS, WU3IYyYEHHE), TEIJIOBBIE MOTEPH,
JJIEKTpU3auMs TeJ, B3aUMOJCHCTBUE 3apsllOB, JACHUCTBUS JIIEKTPUUECKOTO TOKAa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHUCTBUE MArHWTOB, JEMCTBUE MArHUTHOIO TOJIS Ha
MPOBOAHUK C TOKOM) IO OMHCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX SIBJICHUN B OKpYKaloleM
mupe (B TOM uwucie (U3UYECKUE SBIECHUS B TMPUPOJE: TOBEPXHOCTHBIE U
KaNWUIApHBIC SIBIICHUS B TMPUPOAE, KPHUCTAUIbI B mOpupoie, uziaydenue ColHIIA,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE POCHI, TYMaHa, UHEs, CHEra,
AJIEKTpUUYECKUE SIBJIEHUS B aTMocdepe, DICKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMJId, Apeid MOJIFOCOB, POJIb MATHUTHOTO MOJS IS JKM3HU Ha
3emiie, OJISIPHOE CUSIHUE), TIPH 3TOM MEPEBOIUTH MTPAKTUIYECKYIO 3a/1a4y B YUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

OTNMUCHIBATh HW3YYCHHBIC CBOWCTBA TEJ W (PU3MYECKUE SIBJICHUS, HCIOJIb3YS
dbu3uYecKre BEIMUUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIrusi, KOJIMUYECTBO TEIUIOTHI,
paboTta raza, ynenbHas TEIUIOEMKOCTh BEIIECTBA, YACNIbHAs TEIJIOTa IUTABJICHHS,
yAeNbHAs TeIJIoTa TMapooOpa3oBaHusi, YAelbHAs TEIJIOTa CropaHus TOIUIMBA,
KOA(PPUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS BJIIAXKHOCTh
BO3/lyXa, OJJEKTPUYECKUU 3apsl, CHJA TOKa, DJJIEKTPUYECKOE HaIpsKEHUE,
CONpOTHUBJIEHUE TPOBOJHMKA, DJIC B MENU MNOCTOSHHOTO TOKA, JJIEKTPUYECKOE



ylIebHOE CONMPOTHUBIICHUE BEIIECTBA, pabOTa W MOIIHOCTH AJIEKTPUUECKOTO TOKA),
MIPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PM3UUECKHUIA CMBICI HCTIOIB3YEMbIX BETUYHH,
UX OOO3HAYEHUS W EOUHUIGI (U3WUECKUX BEJIWYWH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEIUYHHY C APYTMMH BEIWYMHAMH, CTPOUTH
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUHM CTPOCHHsS BEIIECTBa,
ypaBHEHHE TEIJIOBOTO OajiaHca, 3aKOH COXpPAHEHHs SJICKTPUUYECKOTO 3apsja, 3aKOH
Kysnona, npuHIumn cynepro3uiuu 3JIeKTPUYECKUX mojeH, 3akoH OMa sl yyacTka
nenu, npaBuna Kupxroda, 3akon Oma nnsi moigHoM uenu, 3akoH [[xoynsa-Jlenna,
3aKOH COXPAaHEHUS YHEPTUH, IIPU 3TOM Pa3INdaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA
Y €r0 MaTeMaTUYECKOE BBIPAKEHUE;

CTPOUTH TPOCThIe (PHU3UUECKHE MOJAETU peajbHBIX OOBEKTOB, MPOIECCOB U
SABJICHUM, BBIACIATh MPU ITOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOWMCTBA
00BEKTOB, MPOLIECCOB, SIBICHUN, MPUMEHITh (PU3MUECKHE MOJEIH JJIsi OOBSICHEHUS
(pM3HUECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBSCHATH (PUBNYECKUE SBJICHHS, MIPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CHTyalluii TPAaKTUKO-OPUCHTUPOBAHHOTO XapakTepa, H  peIiaTh
KaueCTBEHHbIC 3a/ladyd, B TOM 4HCJIE TPEOYIOIMHUE YHUCIECHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEIWYUH, MPU STOM BBIOMpATH aJEKBATHYIO
(GU3UYECKYI0 MOJENb, BBISBISATH MPUYUHHO-CICICTBEHHBIC CBS3M W BBICTPAUBATh
JIOTUYECKYIO I[ETIOYKY PACCYXKIECHUM ¢ OMOpPOil Ha M3yUYECHHBIE CBOMCTBA (PU3UUECKUX
SABJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO peliaTh pacuéTHble 3anauu (C omopoi Ha 2-3 ypaBHEHHs) TIO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BbIOMpas aleKBaTHYIO (PU3UYECKYIO MOJIENb, C
WCIIOJIb30BaHWEM 3aKOHOB M (OpPMYyJ, CBS3BIBAIONIMX (U3MUYECKHUE BEIHMYMHBI,
3aMHChIBATh KPAaTKOE YCIOBHE W Pa3BEPHYTOE pEIICHUE 3aadH, BBISBISTH
HEJI0CTAIONINE WM M30BITOYHBIC JIAHHBIE, OOOCHOBBIBATh BBHIOOP METO/JA pPEIICHUS
3a/lauyd, WCMOJb30BaTh CIIPAaBOYHBIC JIAHHBIC, TMPUMEHITH METOJbl aHajIu3a
pa3MepHOCTel, MCIOJIb30BaTh TIpaduueckre METOAbl PEIICHUs 3adad, MPOBOIHUTH
MaTeMaTHUeCKHe TMpeoOpa3oBaHWsi M pAacuy€Thl, OICHUBATh PEATHUCTHYHOCTD
MOJy4YEHHOTO 3HAueHUs (U3NYECKON BEIWYHHBI M ONPEICISITh Pa3MEepPHOCTh
(u3HUeCKO BEIMUUHBI, TOTYYECHHOU MPU PEIICHUH 3a1a4H;

pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh MPU MOMOIIHN (HU3HIECKUX
METOJIOB, M TpeAsiaraTh OPHEHTUPOBOYHBIA CMOCOO peIIeHHs, B OMNHUCAHUU
UCCIICJIOBAaHMUSI ~ pPAaclo3HABaTh  IPOBEpPSEMOE  MPEINOoJIoKeHHe  (THIOTE3Y),
MHTEPIPETUPOBATH MOJYYCHHBIN PE3yJIbTAT;

MIPOBOJIUTH OMBITHI TIO HAOMIOACHUIO (PU3NUYECKHUX SBICHUN WU (PU3MUECKHUX
CBOMCTB TeJ (KamWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3/IyXa OT €ro 00b&éMa



U TeMIepaTypbl, CKOPOCTH MpOIECCa OCThIBaHUS (HArpeBaHUs) MpPHU HU3ITYYECHUU OT
[BETAa M3JIy4aronieil (IOIJIOMAaronIeil) MOBEPXHOCTH, CKOPOCTh UCIAPEHUSI BOABI OT
TEMIIEpaTypbl JKUJIKOCTH W IUIOWAAM €€ TIOBEPXHOCTU, JIJIEKTpHU3aLUUs Tel H
B3aUMOJICHCTBUE JIEKTPUUYECKHUX 3aPSI0B, B3aUMOJEHCTBHAE MOCTOSTHHBIX MarHUTOB,
BU3YyaJu3allsl MAarHUTHBIX TOJEH MOCTOSIHHBIX MAarHUTOB, JNEHCTBUS MAarHUTHOIO
MoJis Ha TPOBOJHUK C TOKOM, CBOWCTBa  dJEKTPOMAarHuTa, CBOMNCTBa
ANEKTPOJBUTATENSl ~ TMOCTOSHHOIO  TOKA): dopMynupoBaTh  MpPOBEPSIEMOE
MPEANOJOKEeHHe  (TUIOTE3y) O  BO3MOXHBIX  pe3yibTaTax  HaOJIOJCHHI,
CaMOCTOSTENIbHO COOUpaTh YCTAaHOBKY W3 H30BITOUHOrO Habopa 000pyIOBaHUA,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIbI;

IPOBOJUTH TMpPSIMbIE W KOCBEHHBbIE M3MEpEHUsi (PU3NYECKUX BEIUYUH
(Temmeparypa, OTHOCUTENbHAas BIAXHOCTb BO3JyXa, CUJa TOKa, HaNpsLDKEHHE,
yAelbHAsE TEIUIOEMKOCTh BEILECTBA, COMNPOTUBIEHUE MPOBOJHHMKA, padoTa M
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKa) C HCIOJB30BAHHWEM AHAJIOTOBBIX U IM(PPOBBIX
npubopoB, OOOCHOBBIBATH BBIOOp METOAA HU3MEpEHMs, (UKCUpPOBATh MOKa3aHUs
MpUOOPOB, HAXOAHUTHh 3HAUCHHE HM3MEPSEMOIl BEIMYMHBI C MOMOIIBIO YCPEIHEHUS
PEe3yJbTaTOB CEPUM U3MEPEHUHN U OLIEHUBATH OTPELIHOCTD U3MEPEHUM;

MIPOBOJIUTH 3KCIIEPUMEHTAIbHBIE HCCIEIOBAHUS 3aBUCUMOCTEN (PU3MYECKHX
BEJIMYMH (3aBHUCHMOCTb JaBJICHUS BO3JyXa OT €ro oObEéMa W HarpeBaHUs WU
OXJIQKICHUSI, UCCIIEJOBAaHUE SIBJICHUS TEIUIOOOMEHA MpU CMEIIMBAHUU XOJIOJIHON U
ropsiyeil BOJbl, 3aBUCUMOCTh COMPOTUBIIEHUS MPOBOJIHUKA OT €ro JJIMHBI, MIOMIAIN
MONEPEYHOTO CEYEHUS] M YJEIbHOTO CONPOTHUBIICHMS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, NPOTEKAIOIIEr0 Yepe3 IMPOBOJHUK, OT HANpPsKEHHWs Ha IPOBOJHUKE,
UCCIIEJIOBAaHUE TIOCIIE0BATEIBHOIO U MapajljIeIbHOTO COEAMHEHUH IPOBOJHUKOB):
COBMECTHO C yuuTenaeM ¢GopMyIupoBaTh 3aJadyy M TUIOTE3y HCCIIEIOBAHMUS,
CaMOCTOSATENIbHO  IUIAHUPOBATH  KCCIIEIOBAHUE, CAMOCTOSITEIbHO  COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C MCIOJb30BAHUEM HWHCTPYKIMH, MPEICTABISATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3WYECKUX BEJMYMH B BHJIE TAaOMUIl U TpaduUKOB,
OLICHMBATb MOTPEIIHOCTH, JAEJIaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIICJOBAHMUS;

coOyrofaTh MpaBwia O€30MAacCHOrO Tpylna mOpu padbore C Ja00OpaTOpPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHLMUIBI ACHCTBUS HM3YyUYEHHBIX NPHUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX ITPOLIECCOB C ONOPOM HA UX OMMCAHUSA (B TOM YHUCIIE:
CHUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MMapoBasi TypOUHA, aMIIEPMETpP, BOJIBLTMETD,
CUETUUK ANEKTPUYECKOU SHEPIUH, AIEKTPOOCBETUTEIILHBIE pUOOPBHI,
HarpeBaTelIbHbIE JIEKTPONPUOOPHI (TPUMEPHI), MPETOXPAHUTEIN U UX IPUMEHEHHUE B
ObITYy M TEXHHUKE, TMPUMEHEHUE [OCTOSHHBIX MArHUTOB, 3JEKTPOMAarHUTOB,
AJIEKTPOIBUTaTENb TOCTOSIHHOTO TOKA), UCIOJIB3YS 3HAHUS O CBOMCTBaX (PU3NUECKUX
SIBJICHHM, HEOOXOANMMbIEC (PHU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHBIE MPUOOPHI
[0 CXeMaM M CXEMaTU4YHbIM pPHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHHUS, SJIEKTPOCKOI, PEOCTAT),
COCTABJISITh CXEMbI 3JEKTPUUYECKUX LENEH C MOCIEAOBATENbHBIM M NapaJIIeIbHBIM
COCIMHEHHEM  DJIEMEHTOB, pa3jiuyas  YCJIOBHbIE  O0OO3HAYEHHUS  DIIEMEHTOB
ANEKTPUYECKUX LIETEN, UCIOIb30BAaTh CXEMbI U CXEMAaTHYHbIC PUCYHKH W3YYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKHUX MPOLIECCOB
IIPU PEIIEHUN YY€OHO-IIPAKTUYECKUX 3a]a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUN B TOBCEAHEBHOM >XKM3HM HJisi oOecreyeHus
0e3omacHOCTH MpHU OOpalleHHH C MNpUOOpaMU U TEXHUYECKHUMH YCTPONCTBAMU,
COXpaHEHUsl 3/J0pPOBbS U COONIOACHUS HOPM D3KOJIOTHUECKOTO TIOBEACHHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIIATh MOUCK MH(pOpManuu Quandeckoro coiepxanus B MHrepHere,
CaMOCTOSITENIEHO (POPMYIIUPYS MOMCKOBBIN 3apOC, HA OCHOBE UMEIOIINUXCS 3HAHUN U
CpaBHEHUSl JOMOJHUTEIbHBIX HCTOYHUKOB BBIAEHATH HMH(POPMAILMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUYMBON MM MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh IMPU BBINOJHEHUH YYEOHBIX 3alaHUi HAyYHO-TIOMYJISIPHYIO
aUTEepaTypy (PU3MUECKOro COJEp)KaHus, CIPABOYHBIE MATE€pPUANIbI, PECYPChl CETH
WuTtepHer, Bnaaerb mnpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIUU U3 OJJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

cO371aBaTh COOCTBEHHbIE MTUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 00001as
MHPOPMAIUIO U3 HECKOJBKUX UCTOYHUKOB (PU3MYECKOTO COAEPNKAHMS, B TOM YHCIIE
nyOJIMYHO TPEACTaBIATh PE3ydbTaTbl MPOEKTHOW WM  HCCIEN0BaTENbCKON
NEeSATENBHOCTH, IPU 3TOM I'PaMOTHO MCIOJI30BaTh M3YUYEHHBIN MOHATUMHBIN annapar
Kypca (pU3HKH, COMPOBOXK/IaTh BHICTYINICHUE MTPE3CHTALINEH;

MpPU BBINOJHEHUH YYEOHBIX NPOEKTOB M MCCIENOBAHUNA (PU3NYECKHUX MPOLIECCOB
pacnpenenaTb 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MTOCTABJICHHBIMU 3a/1a4aMH,
CIIEIUTHh 32 BBINOJHEHUWEM IUIAHA JEWCTBUH M KOPPEKTHUPOBATH €ro, aJ€KBAaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B JEATENBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, TPOSBIISISl TOTOBHOCTh pa3peliaTh KOH(MIUKTHI.

K xonmy oOyuenus ¢ 9 Knacce npeaMeTHbIE pe3ysbTaThl HA YriTyOJEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUSA (CHUCTEMa OTCYETA, OTHOCUTEIBLHOCTh MEXAHUYECKOTO
JIBWKEHUS, HEBECOMOCTb U MEPETPY3KH, LEHTP TIKECTH, MEXAHUYECKUE BOJIHBI, 3BYK,
nH(Dpa3ByK U YIBTPA3BYK, DJICKTPOMATHUTHBIE BOJHBI, PEHTT€HOBCKOE HU3IIyUYCHHE,
[IKajga  JJEKTPOMArHUTHBIX  BOJIH, MCTOYHHUKM  CBeTa, OJM30PYKOCTh U
JaNbHO30PKOCTh, CIEKTPbl WCIYCKAHMS W TMOIJIONIeHMs, anb(a-, OeTa- U ramma-



U3Ty4YEHUs], U30TOIBL, SACPHAs U TEPMOSIIEpHAs JHEPIeTUKA) U CUMBOJIMYECKUH SI3bIK
(GU3MKH NP pEIIeHUH yUYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  SIBICHHUA  (PaBHOMEpPHOE W  HEPAaBHOMEPHOE
OpsIMOJIMHEHHOE  JIBIDKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE  JBUKCHHE,
cBOOOJHOE TMaJeHUE TeJ, JBWKEHUE II0 OKPYKHOCTH, B3aUMOJCHCTBUE Te,
paBHOBECHE MaTEpPUAIBHOM TOUYKHM, PEAKTUBHOE JBU)KEHHE, HEBECOMOCTD,
KojeOaTenbHOE  JBWKEHHE  (TapMOHMYECKWE,  3aTyXarollhe, BBIHYXXJCHHBIC
KOJieOaHus1), p€30HAHC, BOJIHOBOE JIBXKEHHE (PACIPOCTPAHEHHE U OTPAKEHHE 3BYKa,
uHTepdepeHMsT W AUPPaKIUs BOJIH), HOPSIMOJIMHEMHOE paclpoCTpaHEHUE,
OTpaXEHHE U TIPEJIOMIICHHE CBETa, I[IOJIHOE BHYTPEHHEE OTPAXEHHE CBETA,
pasjoxeHue Oenoro cBeTa B CHEKTP U CJIOXEHHE CHEKTPaJbHBIX I[BETOB,
€CTECTBEHHAs PaIMOAKTUBHOCTh, BOBHUKHOBEHUE JTMHEHYATOTO CIIEKTpa M3ITyUICHHUS)
M0 OMHCAHUIO0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
HaHHOE (PU3UYECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE M3YYEHHBIX (PM3UUYECKUX SIBJICHUN B OKpYXKaroIleM
Mupe (B TOM 4Hciie (pU3HUecKue sIBICHUS B PUPOJIC: IPUIUBBI U OTJIHUBBI, IBUKCHHE
mwianeT COJHEYHOM CHCTEMBbI, PEaKTUBHOE JBIDKEHHE JKHBBIX OPTraHHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHaMH,
9X0, LBETa TeJ, ONTHUYECKHE SBJICHHUS B NpPUpOJE, OHOJIOTUYECKOE JAeHCTBHE
BUIUMOIO, YJIbTPa(pUOJETOBOIO U PEHTTEHOBCKOTO M3IYYEHHH, €CTECTBEHHBIN
pPaIMOaKTUBHBIN (POH, KOCMHUYECKHE Y4, PAAHMOAKTUBHOE H3ITYYCHHE MPHUPOIHBIX
MUHEPAJIOB ICUCTBUE PAIMOAKTUBHBIX M3YYEHUI Ha OPraHU3M YelIOBEKa), IPU ITOM
NEePEeBOAUTH NMPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIICISTh CYIIECTBEHHbIE CBOWCTBA
(npuzHaku) GUNIECKUX SIBJICHUM;

ONUCHIBATh H3YYECHHBIE CBOMCTBA Tel M (PU3UUYECKUE SIBICHHUSA, MCIIONb3YS
¢uznyeckue BeITMUMHBI (CPEAHSSI 1 MTHOBEHHAs! CKOPOCTh TeJa MPU HEPABHOMEPHOM
IBWKCHUH, YCKOpPEHHUE, TMEepEeMEIICHHe IpPH PaBHOYCKOPEHHOM MPSMOJIUHEHHOM
IBUKEHUM, YTJIOBas CKOPOCTh, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TPEHMUS,
CWJIa YIOPYIOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOJIHOTO MaJeHUs, BEC Tela, LEHTP
TSOKECTH TBEPAOTO TejNa, HWMIYIbC Tejla, WMIYJIbC CHIIBI, MOMEHT CHIIBI,
MeXaHn4yeckas paboTa U MOIIHOCTh, MOTEHIIMAIbHASA DHEPTUS Tela, MOJHATOT0 Hajl
MOBEPXHOCTHIO 3€MJIH, TMOTEHI[MAIbHAS DHEPTUS CXKATOW TPYKUHBI, KHHETHYECKas
SHEprusi, MoJIHAs MEXaHWYecKas SHEprus, MepHoj W YacToTa KoyieOaHUi, mepuon
MaTEMaTHYeCKOr0 M MPYKHMHHOTO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U
BHICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CPEAbl), IPU OMHMCAHUN
NpaBWJIBHO TPAaKTOBaTh (PU3WYECKUII CMBICT HCIIOJB3YEeMbIX BEIWYUH, HX
0003HAUYECHUS U €IUHUIBI PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;



XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YS
3aKOH COXPaHEHHUs DHEPTUH, 3a4KOH BCEMHUPHOIO TATOTEHUS, IPUHIIUI CYIIEPIIO3UIIUN
CUJI, IPUHLMII OTHOCUTeNbHOCTH [anmmnes, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHHUs
HMITYJIbCA, TEOPEMY O KNHETUYECKOM YHEPIUH, 3aKOH | yKa, 3aKkOoH bepHyiun, 3aKOHbI
OTpa)XE€HUsI U MPEJTOMIICHUS CBeTa, (POPMYIy TOHKOM JIMH3BI, TUIAHETAPHYIO MOJENb
aToMa, HYKJIOHHYI0 MOJEJIb aTOMHOIO Sipa, 3aKOHBl COXPAHEHHUs 3apsgoBOro H
MAacCOBOT'O YHCEJI TPU SNEPHBIX PEAKIUAX, I[PU ITOM pPa3JINYaTh CJIOBECHYIO
(GopMyTHUPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTpPOUTh (U3UYECKUE MOJEIN PealbHBIX OOBEKTOB, MPOIECCOB W SBIICHH,
BBIICNIATh IPU 3TOM CYIIECTBEHHBIE U BTOPOCTEICHHBIE CBONCTBA OOBEKTOB,
IPOLIECCOB, SABJICHUM, MPUMEHSTH (PU3UUECKUE MOJIEIN JIs1 OOBSICHEHUS (PU3NUYECKUX
MIPOIIECCOB U pPEelIeHUs YUEOHBIX 3a/1ad;

OOBACHATH (PU3HUYECKHE SIBJICHUS, POLECCHl U CBOICTBA TE€l, B TOM YHUCIE B
KOHTEKCTE€ CHUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, W  pelarhb
KayeCTBEHHbIE 3aJaud, B TOM 4YHCJIE€ TpeOylolUe YHUCIEHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAYEHUN (PU3MUECKUX BEJIMYUH, NPU 3TOM BBIOMpATh aJEKBATHYIO
(U3HUECKYI0 MOJENb, BBISBIATH MPUYMHHO-CIECICTBEHHBIE CBSI3M U BBICTPAUBATH
JIOTUYECKYIO0 IIENMOYKY PacCyXKJI€HUW W3 2—3 1aroB ¢ OMNOPOM HAa H3YYCHHBIC
CBOMCTBA (PU3NUECKUX SIBJICHUM, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pellaTh pacu€THbIE 3aJaud IO M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMPAs aIEeKBaTHYIO (PU3NYECKYIO MOJIEIb, C UCIOJIb30BAHUEM 3aKOHOB U (OpMYII,
CBA3BIBAIOIIUX (PU3MUYECKHUE BEJIMUMHBI, 3aIMHCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE
pelleHre 3a]a4l, BbISBIISTh HEJOCTAIOIINE WIIK N30bITOYHBIE JAHHbBIE, 00OCHOBBIBATD
BbIOOp MeTOAa pEelIeHUs 3a/ayd, MCMHOJIb30BaTh CIPABOYHBIE JIaHHBIC, MPUMEHSThH
METOJbl aHallM3a pa3MEpPHOCTEH, HCIOJB30BaTh TIpadHUuecKkue METOAbl PEIICHUs
3a/a4, NPOBOAUTH MaTeMaTHYECKHME NpeoO0pa3oBaHUsi W PACUEThI, OLEHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HAueHHsI (PU3MYECKON BETUYMHBI U OINPEHCNSThH
pa3MepHOCTh GU3NYECKON BETMUMHBI, TOJYyYEHHOHN NpHU pEeLICHUH 3a1a4u;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOILIN (PU3NYECKUX
METO/I0B, M TpeajaraTb OPUEHTUPOBOYHBINM CHMOCOO penieHusi, B OMNHUCAHUU
MCCJIEIOBaHMS PAcO3HaBaTh MPOBEPSIEMOE MPEANOoNIokKeHue (TUMoTe3y), OLEHUBATh
NPAaBWIBHOCTh  MOPSiAKA  IPOBEAEHUS  MCCIEHOBAaHUS,  HMHTEPIPETUPOBATH
IIOJIyYEHHBIA Pe3yJIbTaT;

MIPOBOJIUTH OTBITHI TIO HAOMIOACHUIO (PU3NUYECKHUX SBICHUN WU (PU3MUECKHUX
CBOMCTB Ten (M3ydyeHwe BToporo 3akoHa HbroTOHa, 3aKOHa COXpAaHEHHsI SHEPIUH,
3aKOHAa COXPAHEHUS HWMIIYJbCa, JEHWCTBUE 3aKOHA DEpHY/UIM W BO3HHKHOBEHHE
NOIBEMHON CHIIBI KpbUIa, 3aBUCMMOCTb NEpHOAa KOJIeOaHUM MPY>KUHHOTO MasTHUKA
OT MAaccChl I'py3a U KECTKOCTH INPYKUHBI U HE3aBUCUMOCTH OT aMIUIATYAbl MaJbIX
Kosie0aHuM, NPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pas3yiodkeHHue Oeoro cBeTa B



CHEKTp, H3y4YeHHUE CBOMCTB M300paKeHUsI B IUIOCKOM 3€pKajie M CBOMWCTB
M300paKeHMsI TIpeMeTa B COOMparomieil JimH3e, HAOMIOMEHWE CIUIONIHBIX M
JUHEHYATHIX CIEKTPOB U3ITydeHHUsI): POPMYIHPOBATH MPOBEPSIEMOE MPEITOI0KCHHIE
(TUmoTe3y) O BO3MOXKHBIX PE3yJbTaTax HAOIIOICHUN, CaMOCTOSATEIHLHO COOHMpAaTh
YCTAaHOBKY M3 M30BITOYHOrO Habopa oOOpYIOBaHHUsS, OIMHUCHIBATH XOJI OIbITA U
(GbopMyIHpOBATH BHIBOIBI;

MPOBOAUTH MPU HEOOXOJAUMOCTH CEPUI0 TPSMBIX H3MEPECHUH, ONpeaenss
cpeaHee 3HAYCHUE M3MEPSEMON BEIMYMHBI U OMPEIENisisl MOTPEUIHOCTh PE3YIbTAaTOB
NPSIMBIX HM3MEPEHHM, 00OCHOBBIBATH BHIOOP criocoba M3MepeHus (U3MEPUTEIbHOTO
npuodopa);

IPOBOJUTH KOCBEHHbIE M3MEpeHUsT GU3HUECKUX BEIMYUH (CPEAaHssi CKOPOCTh U
YCKOpEHHE Teja TpU PABHOYCKOPEHHOM JIBHKEHUM, YCKOPEHHE CBOOOIHOTO
MajeHus, KECTKOCTh MPYKUHBI, KOADOUIIMCHT TPEHHS CKOJIBLKCHUS, MEXaHUIECKas
paboTa W MOIIHOCTb, YacTOTa M TEPUOJ KoOJeOaHW MaTEeMaTUYECKOro W
NPYXKUHHOTO MAsSTHUKOB, (OKYCHOE pacCTOsIHUE coOuparonieil JHUH3B U €€
ONTHYECKAsT CWIa, pPaguOaKTHUBHBIM (OH) C KCHOJIB30BAHHEM aHAJIOTOBBIX M
nM(ppoBbIX TPUOOPOB: OOOCHOBBIBATH BHIOOP METOJIa W3MEPEHHUA, IUIAaHUPOBATH
M3MEPEHUS, CAMOCTOSTEILHO COOMPATh YKCIIEPUMEHTAIBHYIO YCTAHOBKY, BBIUUCIISITh
3HAUCHHUE BEJIMYMHBI M AaHAJIM3UPOBATh IMOJYYEHHBIE PE3yJbTAThl, OICHUBAS
MOTPENIHOCTh PE3YJIHTATOB KOCBEHHBIX U3MEPEHUIA;

MPOBOAUTL JKCIEPUMEHTAIBHBIE HCCIEAOBAaHUSA 3aBUCUMOCTEH (U3UUYECKUX
BEJTUYMH (3aBUCUMOCTh MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBIKCHHH 0e€3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHHSI OT  CHJIbI
HOPMAJILHOTO JaBJICHUS, IEPHO/Ia KOJCOaHUI MaTEMaTHYECKOTO MAasITHUKA OT JIJTUHBI
HUTH, ONpENIeJICHue YCKOPEHUsi CBOOOIHOTO TMAJEHUs, UCCIEIOBAaHUE WU3MEHEHUS
BEJTMYMHBI W HANPABJICHHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTHh YIjla OTPaKEHUS
CBETa OT yIJla MaJeHMs, yria MpeJoMJIEHUs OT yIJla MaJeHHs CBETOBOIO JIyya,
UCCIICJOBAHUE TPEKOB: HU3MEPEHUE HSHEPIMHM YaCTHUIBI MO TOPMO3HOMY IyTH (11O
doTorpadgusiMm)): COBMECTHO ¢ yuuTeraem (opmMyaupoBaTh 3ajadyy M THUIOTE3Y
UCCJIEIOBAHMS, CAMOCTOSITENBHO IUJIAHUPOBATh MCCIEAOBAHUE, CAMOCTOSITEIBHO
coOupaTh  JIKCIEPUMEHTAJILHYIO  YCTAaHOBKY,  NPEACTaBISATH  IOJYyYCHHBIC
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUAEC TaOMUIl W TrpadUKOB, OIICHUBATH
MOTPENTHOCTH, J€JIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

coOmro/laTh MpaBWiia 0€30MacHOTO TpyJda mpu pabore ¢ JabOpaTOPHBIM
000opy10BaHUEM;

XapaKTEPHU30BaTh TPHUHITUIIBI JACHCTBUS HM3YyYCHHBIX NPHOOPOB, TEXHUYECKHX
YCTPOMCTB M TEXHOJOTHUUYECKUX MPOILECCOB C OMOPOIl HA UX ONUCAHUs (B TOM YHUCIIE:
CIUJOMETp, JATYUKHU TOJIOKEHUS, PACCTOSHUS U YCKOPEHHUsI, paKeTa, XO0JIOT, OUKH,
nmepuckon, Qoroamnmapar, MHUKPOCKOI, TEJIECKON, ONTHYECKUE CBETOBOIBI,



CIEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), UCHONB3ys 3HAaHUA O CBOMCTBAX
duznyecKkux SBICHUM U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH, UCTIOTIH30BATh
CXeMbl M CXEMAaTHYHbIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX  YCTPOMCTB,
M3MEPUTENbHBIX TPUOOPOB M TEXHOJOTHYECKHX MPOIIECCOB MPU PEIICHUU Y4eOHO-
IPAaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIsl TIOCTPOECHUS N300pakeHUH B IIIIOCKOM
3epKajie U coOuparouiei JuH3e;

MPUBOIUTH MPUMEPHI (HAXOAUTh MH(GOPMALMIO O MpHUMEpax) MPAKTUYECKOTO
MCIONIb30BaHUsl (DU3UYECKUX 3HAHWM B TIOBCEIHEBHOM >XU3HU i OOECIEUEHHUs
0€30MacHOCTH MpU OOpalleHUH € NpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUSl 3/I0pOBbS U COOJIOJEHUS HOPM DKOJOTUYECKOTO TOBEACHUS B
OKpPYXKaloIEH Cpeae;

OCYUIECTBJIATh MOUCK MH(popManuu (unyeckoro coaepxxkanus B MHTepHere,
CaMOCTOATENbHO (OPMYIUPYsS MOMCKOBBIM 3aMpoc, HAXOAUTh IMYTH ONpPENETICHUs
JOCTOBEPHOCTH TOJYYEHHOW HHQOpPMAIMM Ha OCHOBE HMEIOIIMXCS 3HAaHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IMPU BBIIIOJHEHUH YYEOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO
JTUTEPATYpPy (PU3NYECKOTO COnepkKaHUs, CHPABOYHBIE MaTEpUalbl, PECYpPChl CETH
WNurepHer, BiageTh MNpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHuUs
MH(pOpPMaIMU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(}OpMaMU U3 HECKOJIBKUX HCTOYHHUKOB (PU3MYECKOTrO COJEpKAHMS, MyOJIUYHO
MPEACTABISATh PE3YyJbTaThl MPOEKTHON WJIM HUCCIEHOBATENbCKON NEATENbHOCTH MpU
3TOM TPaMOTHO MCIIOJb30BaTh W3YyUYECHHBIM MOHSATUWHBIM ammapar u3y4aemMoro
pasznena (U3MKM M COMPOBOXKIATh BBICTYIJICHUE TMpE3eHTaluel ¢  ydérom
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne HaunmenoBanu

11/_ € pa3jieioB U
TeM

1

Paznen 1. ®usuka u e€ posb B

NPOrpaMmbl

KoanuecTBo 4acoB

Bce
ro

KouTtpous DJIeKTpoHHbIe (LM (poBbIE)
IIpakTH4yec
HbIe o0pa3oBaTe/bHbIE PeCypChl
KHe padoThl
padoThI

MO3HAHHUM OKPY:KAI0IIEro Mupa

https://rosuchebnik.ru/material/uro

o _
11 nshKa 1 k-po-teme-fizika-nauka-o-prirode-
’ Hayka o fizicheskie-yavleniya-7412/
pupoJie
https://videouroki.net/razrabotki/fiz
dusnueckue ika-i-metody-nauchnogo-
1.2 2 1 -
BCIIMIUHBI poznaniya.html
EcrecTBenno- https://resh.edu.ru/subject/lesson/26
1.3 Hay4HBIA METO]I 1 02/main/
ITIO3HAHUA
Uroro no pazneny 4

Pa3znen 2. [lepBoHayaibHble CBeJIeHUS 0 CTPOEHUH BelIeCTBA

CrpoeHH e https://resh.edu.ru/subject/lesson/15
2.1 p 2 1 33/start/
BEIeCTBa
JBr>xeHue u .
e — https://resh.edu.ru/subject/lesson/15
2.2 a 2 34/start/
€ YaCTHI] I
BEIECTBa
https://www.yaklass.ru/p/fizika/7-
klass/stroenie-veshchestva-
ArperarHbie ) i .
11123/izmenenie-svoistv-
2.3 COCTOSHUS 2 .
veshchestv-agregatnye-sostoianiia-
BCIICCTBA veshchestva-11335
Hroro no paszneny 6

Pa3nen 3. /IBu:xeHue 1 B3auMo/ieiicTBUE TeJl

3.1

3.2

3.3

Mexanuueckoe
JIBMOKEHUE

Nuepuus,
macca,
IJIOTHOCTE

Cuna. Bunsr

https://resh.edu.ru/subject/lesson/14
2 88/start/

https://resh.edu.ru/subject/lesson/15
1 1 31/start/

1 2 https://www.yaklass.by/p/fizika/7-



https://rosuchebnik.ru/material/urok-po-teme-fizika-nauka-o-prirode-fizicheskie-yavleniya-7412/
https://rosuchebnik.ru/material/urok-po-teme-fizika-nauka-o-prirode-fizicheskie-yavleniya-7412/
https://rosuchebnik.ru/material/urok-po-teme-fizika-nauka-o-prirode-fizicheskie-yavleniya-7412/
https://videouroki.net/razrabotki/fizika-i-metody-nauchnogo-poznaniya.html
https://videouroki.net/razrabotki/fizika-i-metody-nauchnogo-poznaniya.html
https://videouroki.net/razrabotki/fizika-i-metody-nauchnogo-poznaniya.html
https://resh.edu.ru/subject/lesson/2602/main/
https://resh.edu.ru/subject/lesson/2602/main/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/izmenenie-svoistv-veshchestv-agregatnye-sostoianiia-veshchestva-11335
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/izmenenie-svoistv-veshchestv-agregatnye-sostoianiia-veshchestva-11335
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/izmenenie-svoistv-veshchestv-agregatnye-sostoianiia-veshchestva-11335
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/izmenenie-svoistv-veshchestv-agregatnye-sostoianiia-veshchestva-11335
https://www.yaklass.ru/p/fizika/7-klass/stroenie-veshchestva-11123/izmenenie-svoistv-veshchestv-agregatnye-sostoianiia-veshchestva-11335
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/sila-sila-tiazhesti-2628/re-db5597d9-aaec-42e5-987b-036999ec48e5

CHI klass/dvizhenie-i-sily-2617/sila-sila-
tiazhesti-2628/re-db5597d9-aaec-
42e5-987b-036999ec48e5
Wroro mo pazneny 23
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
[laBiienue.
[Tepenaua
JaBJICHUS https://resh.edu.ru/subject/lesson/29
4.1 TBEPABIMHU 5 71/start/
TeJIaMHU,
JKUOKOCTSIMU U
razamu
Tlasene https://resh.edu.ru/subject/lesson/15
4.2 5 37/start/
KUIKOCTH
Armocdeproe https://resh.edu.ru/subject/lesson/15
43 p 3 1 35/start/
aBJICHUE
[elictBue .
https://resh.edu.ru/subject/lesson/29
FHAROCTI ] 68/start/
4.4 rasa Ha 10 1 2
MOrPYKEHHOE B
HUX TeJIO0
Wroro mo pazneny 23
Pa3nea 5. PaGora n MoHOCTh. JHEprus
PaGora i https://resh.edu.ru/subject/lesson/29
51 2 65/start/
MOIIHOCTD
MpocThic https://resh.edu.ru/subject/lesson/29
5.2 p 6 2 63/start/
MCXAHU3MBbI
53 Mexannueckas 4 1 1
SHEPTUs
Hroro mo pazaeny 12
Pa3nes 6. BHyrpunpeaMeTHblii MOLY1b
6.1 BHyfpnnpe;lMe 34
THBIN MO}IyJ'II)
Hroro no paszneny 34
OBIIEE
KOJIMYECTBO 102 4 13

YACOB I10



https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/sila-sila-tiazhesti-2628/re-db5597d9-aaec-42e5-987b-036999ec48e5
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/sila-sila-tiazhesti-2628/re-db5597d9-aaec-42e5-987b-036999ec48e5
https://www.yaklass.by/p/fizika/7-klass/dvizhenie-i-sily-2617/sila-sila-tiazhesti-2628/re-db5597d9-aaec-42e5-987b-036999ec48e5
https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2965/start/
https://resh.edu.ru/subject/lesson/2965/start/
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2963/start/

I[TPOTPAMME




8 KVIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumenoBaHue
Ipakrtuyec  (unpposbie)
n/ pa3iesioB U TeM KoHnTtpoJbHbIe
Bcero KHe o0pa3oBaTe/ibHbIE
n NPOrpamMmMbl padoTbI
padoThI pecypcbl

Pasznen 1. TenyioBbI€ ABJICHUS

https://foxford.ru/wiki/f
izika/osnovnye-

Crpoenue u

1.1 N 5 polozheniya-mkt-i-ih-
CBOICTBA BEIECTBA ]
opytnoe-obosnovanle
T
12 €IUIOBbIE 20 1 )
TIPOIIECCHI
Utoro no pazneny 25

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

https://www.yaklass.r

?aHZKTIEquCKHe u/p/fizika/8-
2.1 DAL 6 1 1 klass/izuchaem-

3apsHKEHHBIE Tela U ) ;
P elektricheskie-

WX B3aUMOJIEUCTBUI ; -
iavleniia-12351

https://www.yaklass.ru/
p/fizika/8-
klass/izuchaem-
o TosHHEL elektricheskie-iavleniia-
2.2 . 19 1 5 12351/elektricheskii-
SCKIPHACCIHH TOK tok-elektricheskaia-
tcep-galvanicheskie-
elementy-12359

https://www.yaklass.r

u/p/fizika/8-
2.3 Marnuthere 7 1 klass/izuchaem-
SBJIICHUA .
elektromagnitnye-
iavleniia-18851
Hroro mo paszneny 32

Pasnen 3. CeToBEbIE ABIICHUSA

2.4 CBETOBBIE SIBJICHUS 11 1 3 ‘

Hroro no paszneny 11

Paspnen 3. BHyTpupeaMeTHbIi MOAYIb

31 BuyTtpunpeameTHs 34

U MOJyJIb



https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://foxford.ru/wiki/fizika/osnovnye-polozheniya-mkt-i-ih-opytnoe-obosnovanie
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektricheskie-iavleniia-12351/elektricheskii-tok-elektricheskaia-tcep-galvanicheskie-elementy-12359
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851
https://www.yaklass.ru/p/fizika/8-klass/izuchaem-elektromagnitnye-iavleniia-18851

Hroro no pazneny

34

OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

102

12




9 KUIIACC

Ne Koan4yecTBO 4acoB
HaumenoBan
y e pasienos . Konrpon  Ilpakruy = JJeKTpoHHBbIE (HH(ppOBLIE)
/ U TEM bHBIE ecKue oﬁpasoBaTeanme PE€CYPChI
oy | TPporpamMMel padoThI padoThI
Pa3zgen 1. Mexanu4deckue siBJICHUSA
Mexattireck https://www.yaklass.ru/p/fizika/9-
1.1 Eeciipclfg;m 9 1 3 klass/zakony-dvizheniia-tel-
osnovy-kinematiki-12594
€ro OIUCcaHus
Bsamvoxciicr https://www.vak_lass.rH/p/fizika/9-
1.2 9 1 3 klass/zakony-dvizheniia-tel-osnovy-
Bue el kinematiki-12594
13 3aKOHEI 6 1
COXPaHCHHUS
Htoro no pazneny 24

Pa3zgen 2. MexanndecKne KOJe0aHUA U BOJTHBI

https://www.yaklass.ru/p/fizika/9-

21 MexaHngCK 1 klass/mekhanicheskie-kolebaniia-
M KOJICOAHMS zvukovye-volny-18755
Mexanuueck

2.2 1€ BOJHBL 6 1
3ByK

Hroro mo pasueny 12

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

OnexTpomar
HUTHOE I10JIe

31 13 1
AIIEKTPOMarH
UTHBIC
BOJTHBI
Hroro no pazneny 13

https://www.yaklass.ru/p/fizika/9-
klass/elektromagnitnoe-pole-
535026

Pa3znen 5. KBaHTOoBBIE ABJIEHHUA
Hcenyckanune
51
51 IIOTJIOIIEHHE 3
cBeTa
aTOMOM

5.2 Crpoenue 5

https://resh.edu.ru/subject/lesson/59
09/start/48492/

https://resh.edu.ru/subject/lesson/58



https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/zakony-dvizheniia-tel-osnovy-kinematiki-12594
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/mekhanicheskie-kolebaniia-zvukovye-volny-18755
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026
https://www.yaklass.ru/p/fizika/9-klass/elektromagnitnoe-pole-535026
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5845/start/151635/

aTOMHOTI'O
sanpa

45/start/151635/

5.3

S nepHblie
peakuuu

6 1 1

Wroro no pazueny 14

Pa3nes 6. Buyrpunpeamernsiii Moayab — 34 yaca
OBLIEE

KOJIMYECTBO

102 6 9

YACOB I10
[NPOT'PAMME



https://resh.edu.ru/subject/lesson/5845/start/151635/

ITOYPOYHOE INTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. ABineHus 1

PUPO/IbI

DuznyecKue sIBICHUs 1

dusnyecKkue BeMYruHbl. Pa3MEepHOCTD.

®wusnueckue npubdopsr. [lorpemuoctu npu 1

IPSIMBIX U3MEPEHUAX

Ypok-uccnenosanue "M3mepenune

JIMHENHBIX pa3MEpPOB TEI U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpenenenue 1 1

pa3MepoB MaJibIX Ted. MeTtoa psanoB"

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(bu3NYECKUX SIBICHUHN C ITOMOILBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bl: AATBHOCTD MOJIETA ILIAPHKA, 1 1

MYIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMNbITHI, 1




JOKa3bIBAOIHNE JUCKPETHOC CTPOCHUC
BEIICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIH30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO paciIupeHus ra3oB. ONbITH MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenue yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBrkeHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mupdyzun"

14

15

16

B3anMonelicTBre YacTHI] BENIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI

Mexanunyeckoe nBuxenue. [1yTp,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxosieHre ckopocTH, MyTH U BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUXKCHUUN

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




I'paduku npsSAMOIHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3agau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHnas pabota "Onpeznenenue

22 CPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapyKa 10 HaKJIOHHOM miockocTy"”

93 OTHOCUTENBHOCTH ABMXKeHUA. CloxxeHue
CKOPOCTEH Mpu napauieIbHOM ABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH TIYTH ¥ CKOPOCTHU JABUKCHHUS
OT BpEMEHHU
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHOE
psIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEpUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMATeNLHOM JIBUKEHUHN

28 Vpok-uccnenopanue "CpaBHEHHE MacC IO
B3aMMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlaGopaTtopHnast pabota "Onpenenenue
MJIOTHOCTHU TBEPIOTO Tesa"

31 Pemenne 3amgau o reme "Macca Tena.
II;moTHOCTE BemecTna'

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUPO/IE.

33 [TepBOHaUYaNbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtposbhas padora nmo teme "dusuka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS] 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

35 Cuna. SIBnenue Tsrorenus. Cuina TsyKecTu

36 N3o06paxkenue cui. Pemenue 3aga4 no
teme "OnpeaesneHue CUibl TIKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpok-uccnenosanue "HabnroneHue

39 WU3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec rena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (nedopMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIas cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHopeiicTBytomas cuia”




Pemenne 3agau o reme "B3aumoneicraue

4 ten. Cuiel B MeXaHuke"
Pemenue 3amgau no reme "Cua tpenus'.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaboparopHuas pabota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPUKACAIOLINXCS
noBepxHocrei"”

48 Pemenue 3agau mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbHas pabota mo Teme
"B3zaumonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBleHuUs TBEPOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIepaTypsl”

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS YKHJIKOCTH OT
TITyOUHBI

56 I'unpocraTnyeckuii napamoke

57 Ypok-nipoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapapauueckue

58 "
MEXaHU3Mbl

59 Hcnonb30BaHne BHICOKMX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAOKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL €€
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EpPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenu
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! s
U3MEpEeHUs aTMOC(EepHOro J1aBiIeHUs

65 bapomerp-anepoun. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuna. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBanue

68 "JKcrnepuMeHTalIbHOE OOHApYKEHUE
NEeNCTBUS )KUJKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, JEUCTBYIOIIEN Ha

TE€JI0, MOTPYKEHHOE B KUJIKOCTH"

70

IInaBanue Ten




JlaboparopHnas pabota "HccienoBanue

71 3aBHCUMOCTH Beca TeJla B BOJIe OT 00beMa
MOTPYKEHHOU B )KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [naBanue cynos

73 Penrenue 3amaud mo teMe "3akoH
Apxumena. YcioBus miaBaHus tea"
Pemenue 3agau mo teme "JlelicTBue

74 JKUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30M0aBEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

76 teme "JlaBieHue TBEPABIX TeIl, KUAKOCTEH
U ra3oB"

77 KonrtponsHas padora no reme "/laBnenue
TBEPJBIX TeN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTs

80 Pemenue 3amad Ha onpeneneHue paboOTh U
MOIIIHOCTHU

a00Ta CUJIBI TSDKECTU U CUJIBI TPEHUS

81 Pa6
Pemenue 3amau mo Teme "Pabora cuiibt

82 TSDKECTH U cuilbl TpeHus" / Beepocceuiickas
poBepouHas pabora

83 VYpok-uccnenopanue "Pacuétr MOIIHOCTH,
pa3BUBaeMoi IpH MOoABEME 110 JecTHULE"

84 [IpocThie MEXaHNU3MBI




85

MowmeHT cuisl. [IpaBuino MOMEHTOB

JlaGopaTtopHas pabota "M3yueHue npaBuia

86 phIuara Juist oABMKHOTO U HETIOABUKHOTO
0J10K0B"

87 "30J10TOC MPaBUIIO" MEXaHUKH

88 VYpok-nipoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepenmus "[Ipoctsie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranuzmax"

90 Koadduruent nose3Horo neicTpust
MIPOCTHIX MEXaHU3MOB
JlaGopaTtopHast pabota "Onpeznenenue

91 KIIJI moaBu>XKHOTO M HEMOABHUXKHOTO
0110K0B"

92 Mexannueckas sHeprus. Kunernueckas u
MOTEHITUATbHAS DHEPTUS

03 3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPrumn
Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE

94 onpeJieJIeHue U3BMEHEHUS! KHHETUYECKOU U
MOTEHIMATBHOM SHEPTUH MPU CKAThIBAHUHU
TeJa M0 HAKJIOHHOM MIOCKOCTH"

95 [ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Pabota u MoutHOCTh. DHEprus"

96 KonTtponsHas padora no teme "Pabora u

MOIIHOCTb. DHeprus"

97

PaGora ¢ Tekcrtamu o teme




"MexaHndeckoe ABrKeHue"

Pa6oTa ¢ Tekctamu 1o Teme "CtpoeHue

98 " 1
BEILECTBA

99 Pa6oTa ¢ Tekctamu 1o Teme "Cuiibl B 1
npupojae"

100 Pa?OTa C TEKCTaMH I10 TeU:Me "JlaBiaeHue 1
TBEPJBIX TEJ, )KUIKOCTEH U Ta3oB"
Pemenue 3amau nmo teme "3010T0€E

101 npaBuiIo MexaHuku'" / Becepoccuiickast 1
IpoBepoyHas pabora

102 PaGora ¢ TekcTamu 1o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
OCHOBHBIE TOJ0XKEHUS MOJIEKYIISIPHO-
1 KUHETHUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aJIMa3oB"
5 CmaunBaHue U KanWIISPHOCTD. 1
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa
TemmnepaTypHbIe Kbl 1
9 BHyTtpenHsist sHeprus u crnocoosl eé 1
WU3MEHEHUS
10 Buasl Tenonepenaun 1
Ypoxk-koHdpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
HeJsX HeprocoepexeHus"
12 KonunuectBo Tennotsl. Y aenbHas 1

TCIINIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEeHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

16

17

JlaGopaTtopnast pabota "HccinenoBanue
SIBJICHHS TETNIOOOMEHA PU CMEIINBAHUT
XOJIOJIHOM U ropsiuel Boab!"

Pemenue 3amay no teme "TemnooOmeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH
pH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM [TUINHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0TA TUIABJICHUS

19

20

21

Pemenue 3agad mo reMme "Ilnasinenue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

JlaGopatopHas pabota "OnpezneneHue
yJIeNbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAJUTHUECKUX TET U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

TCJI

22

[TapooOpa3oBaHue M KOHACHCAIIHS.




Hcnapenue

Kunenune. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

24 Pemenue 3amay o reme "[lapooOGpazoBanue
U KuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacplileHHbIil 1 HEHACBIEHHBIA ap.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHuas padota "OnpenencHue 0.5
OTHOCHUTEIILHON BIAXHOCTH BO3ayXa"

28 Pemenue 3amau nmo teme "BiaaxxHoCTh"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOIUMBA. Y IebHas TeIIoTa
CTOpaHHUS

31 [IpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KII/] TersmoBoro aBuraTess

34 Pemenwne 3agau mo Teme "KIIJ] TemioBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATEIN




U 3alllMTa OKPY>KaIoIIen cpesnl"

36 TennoBbie TOTEPH B TETUIOCETAX

37 3aKOH COXpaHEeHHSI U IPEBPAICHHS SHEPTUN
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

38 "TemuoBbie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUH BeriecTa"
KoHnTtposbhas padota mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa"

40 DOnektpu3zanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Mccnenopanue

41 CIoCO00B Pa3TUYHBIX BEIIECTB
HadJIeKTPU30BHIBATHCS "

42 B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe noje. Hampsok€HHOCTD

43 anexTpudeckoro noss. [IpuHuun
CYTEPIO3UINH SICKTPUUECKUX TOTEeH

44 Hocurenu anekTpudeckux 3apsiioB.
DnemeHTapHbIi 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
IIOBCEIHEBHOM XU3HH"

48 Pemienne 3agau no teme "3akoH coXpaHEHUS

3JIEKTpUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnegopanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUAJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUECKON LIETIH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U COMPOTUBIIEHUS pe3nucTopa”

59 DJIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE 1
COTMPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHHSI MPOBOTHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
CONPOTHUBIICHHE. Y IEIBHOE COMPOTHUBIEHUE"

62 Pemenue 3amay o teme "3akon Oma" 1

63 [TocnenoBarenbHOE U MapaieIbHOE 1

COCIUHCHUA ITPOBOIHHNKOB




64

JlaboparopHuas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCIMHEHUS TIPOBOTHUKOB"

66

67

68

JlabopaTtopHast padota "[IpoBepka npasuia
JUISI CUJIbI TOKA MPU NapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSMHEHHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
UCTOYHUKA ToKa. 3akoH OMa sl TOJTHOM
enu

69

Pemenue 3amau o reme "DJIC, BHyTpEeHHEE
COIPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
IS MOJTHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IC
N BHYTPCHHET'O COIMMPOTHUBIICHUSA UCTOYHHKA
TOKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3JIEMEHTOB"

74

Pabora snexkrpuueckoro Toka. MoIuHoCTb




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpezaenenue
paboThl U MOIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenn
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI ACHCTBUS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsHKEHHBIE Tea
" UX B3aumojeucTBus. I1ocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DrekTpuuecKue 3apsabl. 3apsHKEHHbBIC Tena
n X B3aumoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3yuenue
MarHUTHOT'O MOJIS TOCTOSIHHBIX MarHUTOB
py UX 00bETUHEHUH U Pa3/IeiICHUN.
Busyanuzanus nosst mOCTOSIHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruuTtHoe mose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
ToKOM. [IpMeHeHne AMeKTPOMaruuToB B
TEXHUKE

84

Cuna Amnepa u onpeneneHue eé




HaIpaBJICHUSA

Pemenue 3amaud no reme "Cuna Amnepa u

8 omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.

86 Hcrnonp30BaHKE 3EKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 JlaGopaTtopHast pabora "M3yuenue aeicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

88 Ypoxk-koudepenuus "[IpakTuueckoe
IPUMEHEHHUE AIeKTpoBUraTenei"

89 JlaboparopHnas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarens"

90 JlaGopaTtopnast pabora "U3zmepenne KII1/]
AJIEKTPOJIBUTATEILHON YCTAHOBKH"

01 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [Ipasuino Jlenna
VYpoxk-uccnenosanue "MccnegoBanue

92 W3MEHEHUH 3HAaYeHUsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3amau mo teme "3akoH

93 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

94 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU
Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

95 BO300HOBIISIEMBIX HCTOYHHUKA SHEPTHUU.

[TpoGnemsbl sxonoruu. TormmuBHEIE
3JIEMEHTHI U AJIEKTpoMoOuIn"




96 Bcepoccuiickas mpoBepouHas pabota 1

97 KoHnTtposnbHast pabora "DneKTpoMarHuTHbIC 1
siBICHUS"

08 Pa6oTa ¢ Tekctamu 1o Teme "TernoBbie 1
sBieHUS"
Pabora ¢ TekcTamu 1mo Teme

99 "JeKTpUUecKre 3apsabl. 3apsHKCHHBIE Tela 1
U UX B3aumoencraue"

100 Pa6ota c Texcramu 1o Teme "IlocTosiHHBII 1
ANEKTPUIECKUHN TOK"

101 PaGora ¢ Tekctamu no Teme "MarHuTHbIe 1
SIBIICHUS U DJIEKTPOMArHUTHASI UHTYKITHS"

102 Bcepoccuiickas mpoBepoyuHas paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 102 995

[NPOTPAMME




9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTudeckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexannueckoe nBukeHue. MarepuanbHas
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO IBUKEHUS
5 Cucrema orcyera. OTHOCUTENBHOCTD 1
MEXAHUYECKOTO IBUKEHUS
3 BexTopHbIE BEIMUNHBI, ONIEpaLlUU C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
4 Panuyc-BekTOp MarepualbHON TOYKH, 1
nepeMelIeHre Ha INIOCKOCTH
5 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE 1
6 Pemenue 3amgau o reme "PaBHOMepHOE 1
NpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMEpHOE NPAMOIUHENHOE
7 nBuxkeHue. CpeaHsisi 1 MTHOBEHHas 1
CKOPOCTb T€Jla IIPU HEPABHOMEPHOM
JBUKEHUHI
JlaGopatopHas pabota "OnpezneneHue
8 CpeIHel CKOPOCTH CKOJIbKEHUs OpycKa 1 1
VI IBUKEHMS IIApHUKa 110 HAKJIOHHOM
IJIOCKOCTH"
9 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1

JBUOKEHUE. Y CKOPEHHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemernieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU II0CKOCTH"

14

Pemenue 3amau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBHKeHUH"

15

JlaGopaTtophast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJIbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MEpEMEIICHUS TS TPSMOJIMHENHOTO
JOBUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduueckas
WHTEpIPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBob6ogHOTO nageHwus. OmbIThI
lanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BOOOHOTO MaxeHus"

20 JIBukeHHE Tena, OPOIIEHHOTO MO/ YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBMkeHHE TEa,
OpOIIIEHHOTO O] YTJIOM K TOPU30HTY"
JlaGopaTtopnast pabota "HccinenoBanue

22 JBUKEHHS TeJia, OPOIIIEHHOTO TIOJT YIJIOM K
ropu30HTY"
Pemenne 3agau mo teme "JIBrkeHue mo;

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHe 10 OKPY>KHOCTH

o5 JInneliHas n yriooBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKEHUH TI0
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
Vpoxk-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO JABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onmucaHus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKOe IBUKEHNUE U CIIOCOOBI €0

onucanus"




31

[Iepssiit 3ak0oH HproToHa. Bextop cuiibl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
JlabopaTtopnast pabora "HccnenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaluu Ipy>KUHbI"

37 Cuna tpenus. KoapdunmenT tpenns

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puimeHTa TpeHHs CKOIbKEHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHME Te 0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akoH bepHyM ¥ noIbEMHAs cujia Kpblia
VYpoxk-koHdepenuus "CoBpeMeHHbIE
JeTaTeNbHBIE alllapaThl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUISIX. [IBUKeHHe
1oe3/1a Ha MarHUTHOM MmoAyike"

43 Cuia TSKeCTU U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALMOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBecHe MaTepUaNbHON TOUKH.
AGCOMI0THO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 Vpok-uccnenopanue "OnpeneneHue
LEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. 3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u HEynpyroe
B3aUMOo/IeicTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITYJIbCa

51 PeakTuBHOE ABM>KEHNE
Pemenne 3amad o teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOITHOCTb

54 Pabota cuibl TSDKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabora "OnpezneneHue

S7 paboThI CUJIBI YIPYTOCTH IIPU TOABEME

T'py3a € UCIIOJIb30BAHUCM HETIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTrUuu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pemenue 3amau no teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "B3aumopnelicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTponbHas padbora no teme
"B3auMoaencTBrE TeI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KOJIeOaHUil: epuo,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NPy KUHHBIN

MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanve 3aBUCUMOCTH TTEpUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IepHoa KoueOaHu
IIPY’KNHHOT'O MasATHUKA OT Macchl Ipy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopatopHas padora "U3smepeHue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxatomue Konedanusi. BeiHy ) /1eHHbIC
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBH)KCHUU
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MepHOJa KoJeOaHui
rpy3a, MOJBEIICHHOT'O K JICHTE, OT MacChl
rpysa"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeHn U TUpaKIuU BOJIH HA
MMOBEPXHOCTH BOJBI"

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxeHnue

3BYyKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAILHOE OIPEIETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpok-uccnenosanue "Habmonenue n




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

NHudpa3Byk u ynprpasByk. Kondepenmus

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJeKTpOMarHUTHOE NOJIEe U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-konpepennus "llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JUTHHBI SJIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxopocTh cBeTa

87 BosmHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpaxuus

88 JlydyeBasi MOJieIb CBETA U T€OMETpUYecKas
ontuka. MlcrouHnKy cBera

89 [IpsimonuHeitHOe pacpocTpaHEeHUE CBETA.
3armenus Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso

01 [Toctpoenue nzodpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cseta. [lonHoe oTpaxkeHue cera.

93 JlaGopaTtopnast padota "HccnenoBanue




3aBUCHUMOCTH yTJja MPeIOMJICHUS OT yriia
MaJICHUsT CBETOBOT'O JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccinenosanue "AHanus u

%4 00BsICHEHHE ONITHYECKOIO MUpaxa"
Ypok-koupepenius "Mcnonp3oBanue

95 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 Jlun3a, X0/ My4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ TOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLlel JIMH3
VYpoxk-koupepenuus "Ilpuniun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poToarnmapar)"

101 ['na3 xak onTHyYecKas CUCTEMA.

bru3opyKkocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKT).

102 Onrbitel HetoTona. Cnoxenue
CHEKTpalbHBIX I[BETOB. [lucnepcus ceeTa

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

L[BETA MIPU CJIIOKEHUHU 1IBETOB"

104 OmnbiTel Pe3epdopa u mranerapHas




MOJICNIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue v moryionieHue CBeTa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "HaGmonenue

107 CIUIOUIHBIX U JINHENYATBIX CIIEKTPOB
W3JIy4CHHS U UCITyCKaHus"

108 PannoaktuBHOCTB. Allb(a-, OeTa- u
ramMmma-u3JIy4eHHs

109 Ctpoenue aToMHOTO siipa. Hykinonnas
MOJIeJIb aTOMHOTO Spa

110 PannoaktuBHbIe npeBpamnienus. M3oromnsl

111 [lepuon nonypacnana
VYpok-kondepennus "JleiicrBue

112 paIuoOaKTUBHBIX U3TyYEHUM HA KUBBIS
OpraHU3MBI. 3aIUTa OT PaJHOAKTUBHOTO
n3iyyeHus"

113 Snepubie peakuuu. 3aKOHBI COXPAHCHHS
3apsIZIOBOTO ¥ MacCOBOTO YUCEI

114 DHeprusi CBsI3u aTOMHBIX siep. CBs3b
MaccChl U SHEPTUU

115 Pemenue 3agau no reme "SAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakiiuu cuHTE3a M IETICHUS SAIEP.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIEMBbI
SICPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

TEM ose0anus 1 BoJIHLI. CBETOBLIE U

118 eme "Koieb Cse e
KBAHTOBEIE SIBJICHUA"
KonTtponpHas padora o teme "Konebanus

119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"

120 Pemrenne pacyeTHBIX 1O TEMe
"MexaHndeckoe aBrKeHne"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruH U UMIyjbca'

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOoTHI 11O TEME
"B3zaumonencTBue Tea"

125 Jla6opaTtopusie padoTsl o Teme "[IpocTrie
MEXaHU3MBI"

126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aaa4 no teme "TemnoBsie mpouecch”

127 Pemenme pacdeTHBIX U KAY€CTBEHHBIX
3aga4 no teMe "BiaxxHocTh"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacueTHBIX M KAYECTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbBIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 PaGora C"TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUSI

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. ®wusuka. 7, 8, 9 xmaccel. Yueonuku (aBtop [lepsimkun A.B.).

2. Ousuka. Tematudeckoe ranupoBanue. /7, 8, 9 kimaccol (aBTOphI ['yTHUK
E.M., llaponuna E.B.)

3. ®wusuka. Tectnl. 7, 8,9 knaccel (aBTopsl [lepwimkun A.B.)

4, duzuka. Jlupaktuueckue Mmarepuansl. 7/, 8, 9 kmaccel (aBTopel A. E.
Mapomn, E. A. Mapon).

5. Coopnuk 3anau 7—9 knaccel (aBTopsl B.1.Jlykamuk, E.B.1BaHnoBa).

METOAUYECKHUE MATEPHUAJIbBI JJISA YUUTEJIA

1. ®wusuka. bubnuoreka HarasAHBIX MocoOuid. 7—11 kiaccsl (Mo penaxkue
H. K. XannaHoBa).

2. JlabGopatopHble paboTel 1O  (u3mke (BUpTyaimpHas  (QuU3NYECcKas
naboparopusi).

3. DnektponHas 6ubnuoteka «Harnsannas gusukay.

4. DIEeKTpOHHBIN COOPHUK JEMOHCTPAIIMOHHBIX SKCTIEPUMEHTOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1. https://lwww.yaklass.ru- «Slkmaccy» — oOpa3oBaTeabHBII HHTEPHET - PECypc
JUTS TIEJIarOTOB, YUaluxcs U ux poauteneil. [loaHoeH bl Kype AUCTaHIIMOHHOTO
o0pa3oBaHMsI HE TOJIKO MPEJOCTaBISET MPOrpaMMy JEKIWWA, HO U OpPTaHU3yeT
nporiecc OOydeHHs TakKuM o00pa3oM, 4YTOOBl Y4YE€HHKaM ObLJIO JOCTYIIHO U
uHTepecHo. Tompko oOecrneunB MHTEpEC K MpEeAMETY, a3apT, JKeJaHUe MOIyvarTh
3HaHUS, MOXHO JOOWUTBHCA OT ydaluxcsh Xopolieil ycmeBaemocTH. [loaTomy
nporpaMMa JUCTAaHIIMOHHOTO OOpa3oBaHMs HaleleHa WMEHHO Ha IOJHOE
BOBJICUEHUE U MOIPY>KEHUE YUEHUKOB B 00pa30BaTEIbHBIN MPOLECC U JAajbHEellIee
camoo0Opa3oBaHue.

2. https://uchi.ru/- «YUW.py» 310 oHnaiH-tuiathopma, Iie YICHUKH M3 BCEX
pernoHoB Poccuy W3y4arOT MIKOJBHBIE TPEAMETHl B WHTEPAKTUBHOU (opMme.
Yuu.py — 3T0 CucTeMa aJalTUBHOTO MHTEPAKTUBHOTO OOpa30BaHUS, TIOJHOCTHIO
cootBeTcTByIOmass @I'OC 1 3HAYUTETHHO YCUIIMBAIOIIAs KIIACCUYECKOE HIKOJIBHOE
oOpa3oBaHue

3.https://resh.edu.ru- «Poccuiickast 371eKTpOHHAS IIKOJIa» 3TO MHTEPAKTHUBHBIC
YPOKH II0 BCEMY ILIKOJIBHOMY Kypcy. MHTepakTuBHBIE Yypoku «PoccHiicKon
DJIGKTPOHHOW IIKOJBD) CTPOSATCS HA OCHOBE CIENHaIbHO pPa3padOTaHHBIX
aBTOPCKUX MPOTpPaMM, YCIEIIHO TMPOIIEANINX HE3aBUCHUMYIO SKCIEPTH3Yy. OTH
YPOKHA  TIOMHOCTBIO  COOTBETCTBYIOT  (pelepalibHbIM  TOCYAapCTBEHHBIM



oOpazoBaTenbHbiM  cTtagapram  (®I'OC) wu  npumepHO  OCHOBHOM
oOpa3oBaTenbHOM  mporpaMMe  oO0mero  oOpa3oBaHUsA.  YIPAKHEHHS |
IIPOBEPOYHBIE 3a/IaHUS B YPOKaX JIaHbI M0 TUITY 3K3aMEHAIIMOHHBIX TECTOB U MOTYT
OBITH UCIOJIB30BAHBI ISl HOJATOTOBKHU K TOCY/IapCTBEHHOM WTOTOBOM aTTECTalliU B
dopme OI'D u EI'D.

4. https:/Inewschool.pcbl.ru. HIIIT —  »1ekTpoHHass  WHPOPMAIMOHHO-
oOpazoBarenbHass cpena lllkonmpHas tmdposas mmatdopma. Bce marepuainsl,
npencrasinennbie B LTI, B ToM wucne cpencrBa oOy4yeHUs W BOCIUTAHUA,
MPEACTABICHBl B A3JEKTPOHHOM BHJE, B MYJIbTUMEIMNHON M WHTEPAKTUBHOU
dbopme, BKIItOUas U300pakeHUsl, SIECKTPOHHbIE (POPMBI YUEOHUKOB, BUCO3AIUCH,
ayJIn03aMnuCh, TEKCThI, 3aJlaHus, TpaduKH, JOTOTUMBI U WHBIE MaTepUaibl, B TOM
YuCIIe MPEACTABISIONINE COO0I COCTaBHbIC TPOU3BEICHUSI.

5. https://foxford.ru/  ®okchopa — oHIaMH-mIKONA I ydeHHkoB 1—11
KJIACCOB, yuwWTelew W poxaurened. Ha oHmalH-Kypcax W HMHAUBHIYaIbHBIX
3aHATHSAX C PENETUTOPOM IMIKOJIbHHMKHA roToBATCA K EI'D, OI'D, omumnmanam,
M3Y4YaloT IIKOJIBHBIE IpeAaMeThl. 3aHAThs BeAayT npenoaasarenu MIY, MOTH,
BIID u npyrux BeAymux By30B CTPAHBI.

6. https://olimpium.ru/. TTnarpopma «Omummym» i ipoBeaeHuss OIUMITAAT
U KypCOB






