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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENbHON MPOTrpamMMbl, MPECTABICHHBIX
B ®I'OC 000, a takxe ¢ yuérom deaepanbHON pabouel MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWN, W Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOywatonuxcsia. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieeHue yueOHOro MaTepurana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHS IMPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX
MPEAMETOB, TOCKOJbKY (PU3NYECKHe 3aKOHBI JieKAT B OCHOBE MIPOIIECCOB U
SABJICHUN, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u (¢GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MPEeNIOCTaBsieT HamOoJiee SCHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (Ppu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

W3yyenune ¢u3ukun Ha yrIyOJIEHHOM YpOBHE TIpeNrojaraeT YBEpEHHOE
BJIJICHUE CHEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIINMHU
€CTECTBEHHOHAYYHYIO T'PAaMOTHOCTb:

HAy4YHO OOBSCHSITH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJb30BaTh HAy4YHBIE JOKA3aTeIbCTBA IS
MOJTYYEHHUSI BHIBOJOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepcrsa npocetienust Poccuiickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca U CTPEeMJICHUs OOyYarolIuxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYyaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTPOEHUS MaTepUU U PYHIaMEHTAIIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHUH TPUMEHATH (U3HUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(dopMUpOBaHHE NPEACTABICHUA O POJIM (PU3MKK AN Pa3sBUTHUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiein
npodeCCUOHAIBHONW  JCSTEILHOCTH, CBSA3aHHOM C (U3MUKOM, TMOArOTOBKA K
JanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4YeHUIO (U3UKH Ha
yIrIyOlEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiei oOyueHus Ha
YPOBHE CpeAHEro 00I1ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX IIeNied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINUX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUS W UCHOJB30BaHUS (U3MUECKUX MOJENel, BKIIOYas TBOPUYECKHE U
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHWI: HAOMIOIATh SIBICHUS M U3MEPATH
busznyecKkre BEIUMYNHBI, BBIBUTATh TUIOTE3bI U MpEIjaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHATTM3UPOBATh MOJyYEHHbIE JAHHBIE U JIENIaTh BBIBOIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HNYECKOro COAEp KaHMUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIPETALUs 1
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIH;

3HaKOMCTBO €O cpepaMu Mpo(eCcCUOHANBHOIN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrnyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus orBomutcs 340 dacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIETTIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SBieHus NpUpOIbl (IJIEMEHTHI CONEPIKAHUSA,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHHUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuUIBl (GU3NYECKUX BETUYMH.
Usmepenne Qusnuecknx BeauuuH. OTanoHbl. dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyIOoBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHUIBI CH.

Kak ¢usuka u JApyrbe ecTEeCTBEHHbIE HAyKd H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmoaeMoro apyieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

Mexannueckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

®dusnueckre NpubOpsl U MPOIEAypa MPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHne UeHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUdOopa.

N3mepenue paccTOsIHUN.

N3mepenue momaan u o0béMa. MeTo 1 MmajeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTox psaoB.

[IpoBeneHne wHccCiIeIOBaHUSA IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TyIEHHOrO0 TOPU30HTAIBLHO, TEM O0JIblE, YeM OO0JIble BhICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wactuil BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUL[ C
temriepatypoii. bpoyHoBckoe nBwkenue. [uddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE T'a30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.

Habnronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WK OTTaJIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Onenka muaMerpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM (poTorpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBukeHHe U B3aUMOAECTBHE TeJl.

Mexannueckoe naBwxkenue. Ilyte u  nepememenue. PaBHOMepHOE U
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CkopocTh. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér nmyTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BEIWYMH, OMNMUCHIBAIOIIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTEIBHOCTH JBWXKeHUsA. CIIOKEHHE CKOpOCTeH Ui Tel,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEpUUHM. B3amMoaencTBHE TeNl KaKk NPUYMHA
W3MEHEHUS CKOPOCTM JABWXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTyHaTeIbHOM JBWXEHUU. IInoTHOocTh BemecTBa. CBsi3b IIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpEHHWE. TpeHue B NPUpOAE U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBeHust HHEPIIUH.

HaOmronenne n3aMeHeHus CKOpOCTU MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEJI.

CnoxeHue CUJl, HallPaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopusie pabomul u onvimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JABMXKEHHUS (IIapvKa B KUJKOCTH,
MOJIEIIN AJICKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuKa IIo
HAKJIOHHOUW IUTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneITBI, EMOHCTPHUPYIONIME 3aBUCHMOCTH pacTshkeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUW CHUIIBL.

OnbITel, TEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUIUXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl YMEHBIICHHS U YBEJTUUCHHUSI 1aBIICHUSI.
JlaBnenue rasza. 3aBUCMMOCTH [IaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHL.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  [JIYOMHBI  MOTPY>KEHHS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocynel. ['mapaBaudeckue
MeXaHU3Mbl. Vcronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CTpOoiCTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAylHOM o0onouku 3emud. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBre KUAKOCTH M ras3a Ha MOrpyKEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cwiia. 3akoH Apxumena. Y CJI0BUE BOSHUKHOBEHUS BHITAIKMBAIOIIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.

3aBUCHUMOCTh JAAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne necTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJia U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIaBaHUE WA MOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOIIIEHHUS TNIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPY>KEHHOU B
KUAJKOCTb YAaCTH TeJA.

OnpeneneHne BbITATKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH Ha TEJO0, MOrPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIBI, JEHCTBYIOIIEH HA TEJIO B
KUAJKOCTH, OT MacChl TEJA.

OneITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTb YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OIPENICICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexannyeckast paboTa 7151 CHJI, HAIIPABJICHHBIX BJOJIb JIMHUM ITEPEMEIICHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue peryara. [IpaBumo
MoMmeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaswiio» Mexanuku. KIIJ] nmpocTeix MexanuzmoB. [IpocTbie MexaHu3Mbl B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprus. KuHeTtmyeckas W IIOTEHUHWAIBHAS DHEPTHS.
[IpeBpaiieHre OHOTO BUIA MEXaHUYECKOW DHEPTUH B APYTrOW. 3aKOH COXPAHEHUS
Y IIPEBPALLECHUS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

IIpuMepbI IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHUil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3ydenue mpaBuiia pbryara AJis HOJBUKHOTO U HEMOJIBUKHOTO OJIOKOB.

Onpenenenue KIIJ] moaBuKHOTO 1 HEMOABUKHOTO OJIOKA.

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

N3ydeHne 3aK0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHS.

OCHOBHBIC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJI. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUNA. TEeXHOJOrnyh MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OOBbsSCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHUHETUYEeCKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KalWJUISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS rasa oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpaTypbl CO CPEAHEH KHHETHYECKOM JHEPTUeH
TEIUIOBOTO JIBM)KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprug. CnocoObl HU3MEHEHUSI BHYTPEHHEH DHEpruu:
TeIonepeaaya 17} COBEpLICHNE paboTHI. Bunsl TEIUIoNEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyueHHe. Bunpl Teronepenayn B Npupoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecHe. 3akoH HpioToHa-PruxmaHna. YpaBHEHHE TEIIOBOTO OaslaHca.

[InaBieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y I€JIbHAS TEIJIOTA
nasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpPAaTypbl  KUNEHUS  OT
atMoc(epHoro nasieHusi. HachlllleHHBI M HEHaCBIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHeprust TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarerns.
TeruioBple ABUTATENIM M 3alMATA OKPYXKAIOWIEHW cCpenpl. TemninoBble IOTEpU B
TEIJIOCETSIX.

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

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS W
KaNMWUISIPHBIX SIBICHUU.

HabroieHue TenaoBoro paciupenust Ted.

W3meHeHne naBiieHUs ra3a MpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIAXKJECHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJnaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHeHHE TEMIIOEMKOCTEN pa3IMUHbIX BEILIECTB.



HaOnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIEpaTyphl IPH TUIaBICHUU.

Mojenu TennoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OneITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA WJIM caxapa.

N3mepenue TteMmeparypbl MpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpITel MO HaAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

OmnpeneneHue JaBiIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUSA BO3JyXa OT ero oObéMma U
TEeMIEPATYpPHI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

WccnenoBanue sBIEHUS TEIJIOOOMEHAa TMpPU CMEIIMBAHUM XOJOJHOM U
ropstue BOJIBL.

OmnpeneneHue KoJWYecTBa TEIIOThI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIHJIUHAPOM.

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

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH Kynona.

Onekrpudeckoe mnoisie. Hanpsx€HHOCTH 3yekTpudeckoro nosist. IlpuHnmn
CYNEpPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA U TMOJYIPOBOJAHUKUA. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUYECKOe HANPsKEHUE. AMIIEPMETP
Y BOJIBTMETP B IIE€NU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocienoBaTtenbHoe u
napajuiebHOE CoeIMHEHHE NTpOoBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH BJEKTpUYECKOrO ToKa. 3akoH Jlxoynsa-JleHua.
DNeKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OnbeiT Opcrena. MarHutHoe Tone 3JIeKTpudeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK C TOKOM. Cuna Awmmepa U OIpelelieHue €€ HampaBJICHUs.
DNEeKTpOJBUTaTellb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MTOJTyYEHHUS JIEKTPUYECKOU SHEPIUH.
DONEKTPOCTAHIIMM Ha BO300HOBIIAEMBIX HCTOYHHMKAX SHEPIHH. JKOJOTHYECKHE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJIEKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3aLus TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DNeKTpoCcTaTHIEeCKast HHAYKIHUS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOJHUKH M TUDJICKTPUKH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS IT0J0COB MAarHUTA.

MopennpoBaHue MarHUTHBIX TIOJIEW MOCTOSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarnuTtHoOe 1osie Toka. DJIeKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb MOCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OnpITel 10 HAOTIOACHUIO DJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTVRJIEKTPUKHU.

COopka 1 UCTbITaHUE ANEKTPUUECKON 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHDKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTHUBIICHHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue yeabHOTO CONPOTUBIECHUS IPOBOJHUKA.

[IpoBepka mpaBuja CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapauIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOHA OMa JJI OJTHOM 1EMNu.

N3yyeHue BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WIH NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazziejeHuN.

HccnenoBanne neMCTBUS SIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIKE.

N3yuyenue aeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OneITBl 1O  HKCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
UCCJIEI0BAHNE U3MEHEHU 3HAUCHHUS U HaIlPaBJIEHUS UHAYKIMOHHOTO TOKA.



9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHIKECHHS.

BekTopHbIe BEJIMUMHBI, ONEpALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Pannyc-
BEKTOpP MATEPUAIIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBM>KeHUEe. HepaBHOMEpHOE NPSMOJIMHEWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUU.

YckopeHne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBHKEHHUE. Y CKOPEHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpEeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOT0 MOl YTIOM K TOPU30HTY.

JIBMkeHHE 1O OKPYKHOCTHU. JIMHEHHAas: CKOPOCTh, YIII0BAask CKOPOCTh, IEPUO/T
¥ 4acToTa OOpallleHus Mpyu PaBHOMEPHOM JBUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunsl. PaBHOAEHCTBYIOMAs Cra.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tperuit 3akon HeroTona.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

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

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m noapéMHas cuna Kpbula. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TMOJBOJHBIX KpbUIbSIX, AHTHKPBUIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BHMoKeHHE 1T0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKast CKOPOCThb. HEBECOMOCTB U MEperpy3KH.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tenma. W3meHenune wumnynbca. KMmnynse cuibl.  Yopyroe u
HEYIpPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHHMS W COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TSDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEpPruM 1 padoThl. [loTeHIInanpHas YHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH W3MEHEHHUS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Jlemoncmpayuu.

HaOnroienre MeXxaHU4YeCKOTO JBHXKEHHUSI TeJla OTHOCHUTENIBHO Pa3HBbIX Tell
OTCUETA.

CpaBHeHUE TyTed W TpaeKTOpPUM JIBIKEHHMsSI OJTHOTO M TOTO JKe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHUS IPSIMOJIMHEHHOTO JIBUKECHMUSL.

HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBXKCHUSI.

HaGnronenue nBM>XEHHS Tella 0 OKPY>KHOCTH.

HabGmronenne MexaHUYeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMXKEHHWU OTHOCHUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MaCChl U JIEUCTBYIOIIEH HA HETO CUJIBI.

HaOmnronenue paBeHcTBa CUJI IPU B3aUMOICHCTBUM TEIL.

M3meHeHue Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

[lepemaya uMIryabca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJl.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa MPH YIIPYTOM B3aMMOJICVCTBUH.

HaOmnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHure PHEepruu Ipu ABUKEHHUH Tella MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEMIIEro pPaBHOMEPHOIO
JBIDKCHUS IAPUKA WIIN TEJIEKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa MO HaKJIOHHOW ITIOCKOCTH.

OnpenienieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBHXKCHUHU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBM)KCHUHN 03 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOM
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanre ABUKEHUS TeJla, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHUSI CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU aeopMaIiiy MPy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenue. OCHOBHbIE XapaKTEPUCTUKHU KOJCOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawliue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BoJiHBL. [IpoponbHble W momepedHble BOJIHBI. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTD €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnipoctpanenue m otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yabpTpasByk. HMcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOmronenne kosjeO0aHMii Tel MO JNEUCTBHEM CHIBI TSOKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10JIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICTIH).

HaOmronenune nntepdepeHuun u 1ugpakiiuv BOJH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI pE30HAHC.

Jlabopamopuvie pabomul u onvimel.

OrnpeneneHue 4acTOThI U MEpUOJia KoJeOaHW MaTEMaTUUEeCKOTO MasiTHUKA.

Omnpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH 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. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcTBa
AIEKTPOMArHUTHBIX BOJH. lllkayna »JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakius cBeTa.

Jlabopamopuvie pabomul u onvimaul.

W3yyeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne ONBITOB O HAOIIOIEHUIO HHTEP(EepEeHIINHN U TUPPAKIUH CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta U TE€OMETpUYecKas ONTUKa. VCTOYHHMKHM CBeTa.
[IpsmonuueliHOEe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus csera. IlocTpoeHue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

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

Jlunza, xox mnydern B nuH3e. Popmyna TOHKOM JuH3BL. IlocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToanmapata, MHKpPOCKONAa M Tejeckona. [7ma3, Kak ONTHYEecKas CcucTema.
bim3opykocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxkenue
CHEKTpaJbHBIX LBETOB. J(Hcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300paxeHuit B IIIOCKOM 3€pKaJe.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06e1oro cBera B CIEKTP.

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

Jlabopamopnvie pabomul u onvimaul.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaXKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHue CBOMCTB N300paKEHUS B INIOCKOM 3€pKalie.

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

[Tonyyenue n300paxkeHU ¢ TOMOILIBI0 COOMPAIOIICH JINH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSIHUS M ONTHYECKOW CHIIBI coOuparouieit
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl 1O BOCHPUATHIO IIBETa NPEIMETOB IMPU WX HAOIIOJACHUHM Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
W3JIyYEHUN HA )KUBBIC OPTraHU3MBI. 3alllMTa OT PAAMOAKTUBHOTO U3TyYCHUSI.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CojiHIA W 3BE3A. SepHas »HEpreTHka.
DKOJIOTMYECKHE MPOoOJIeMbl SAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamepe Buinbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Perucrpanus nzmydeHus: IpUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomel u onvimel.

HaOmroienue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

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

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001IAIOMINI MOTYIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAaHWSA ©  OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoOBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJy4aroT
JajabHEeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpEeIMETHBIX M METalpeJIMETHBIX pe3yJbTaToB O0y4YeHus, (OopMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NUECKUX 3HAHHUM, MCCIeA0BaTEeNbCKUE NIEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyY€HHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOM OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

penieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfeslaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYAss PaOOTHI U OMBITH U3
NepeuyHel K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAaHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHusl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYINIOBBIMU WIH UHIWBUAYATbHBIMH MPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3UKH.

N3yueHne MOBTOPUTEIHLHO-0000IIAIONMIETO MOYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YpPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOJIHEHUS
JMarHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETENBCTBOBATh O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIILHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K TIOCTIXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u OyxXo08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4EHOTO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIECH
KYJbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IIPUPOJIHI;

pa3BUTHE HAy4YHOH JIFOOO3HATENILHOCTH, HHTEpEca K HCCIEA0BATEIBCKOM
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOUUOHAILHO20 O1AZONOYUUA:

OCO3HAaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MacCHOrO TIOBEJCHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKUM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIUaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIEe U PU3NYECKUX 3HAHUI;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (U3UKOI;

e 7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlMsS Ha TMPUMCHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH CpeIbl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed ux
pelieHus;

e 8)adanmayuu K UZMEHANOWUMCA YCI08UAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCICIOBAHUM U
MPOEKTOB (PU3MUECKOIN HANTPABIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

nOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
bu3uKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHHH HOBBIX (U3UUYECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJI30BAHUEM (DU3NUECKUX 3HAHU;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYKAIOLIyI Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornyeckue aeficTBuA:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BI€HUI), KITaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JIeNIaTh BBIBOJbLI C HCIIOIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUMIOTE3bl O  B3aMMOCBSI3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemieHus yueOHo (u3nueckor 3agadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT TO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3NUeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh Ha MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUSHHYIO
B XOJI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, UCCIIEOBAHUS;

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATH MPEIIOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
oTOope UH(pOPMAIIUU WU JAHHBIX C YUETOM MPEATIOKEHHON y4eOHOH (hHU3UIeCKOi
3a/1a4y;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAIIHIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHSIM, MPEIIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMmy  mpeacTaBiIcHUS
uHpopMallMu M WJUTIOCTPUPOBATH pEIIaeMble 3a7a4l HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamu, MHOM Tpaukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B X0JIe OOCYXJEeHHs YydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1arokes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABIISATh CBOU CYXKJIEHUSI C CYXACHUSIMU APYIHMX YYACTHUKOB AUANIOra,
OoOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJbHOU
paboThI IPH pelIeHNH KOHKPETHOU (hr3nyeckor mpooOIembl;

NPUHUMATDH LEIU COBMECTHON JEATENIbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: paCHpeNeNsiTh pOoJid, OO0CYXJIaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTh pabOThl, JOCTUTAs KaueCTBEHHOTO pe3yjbTara II0
CBOEMY HAIIPaBICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aHMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEIICHUS (PU3NUECKOW 3aaqd WM
IJIaH HCCIEOBaHUST C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeIjiaraéMbie BApUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CaMOKOHTPOJIb, YMOIIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluH M TIpe/jIarath IjiaH e€ N3MCHCHHSI,

OOBSCHATh  TPUYMHBI  JIOCTHRKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esioBeKa B XOJ€ CHopa WIM JTUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMIMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTaThl HAa YIIIyOJI€HHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKUE W XMMHUYECKHUE SBIICHUS, HAOIIOCHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHHIBI (U3HMYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPHOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOIAsl cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

YBEPEHHO pa3nu4varh sBieHus (auddy3us, TEIIOBOE IBMIKEHUE YAaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE JIBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TIaBAaHUE TEJI, IPEBPAIICHUS MEXAHUYECKOW SHEPTHUH) IO OMMUCAHUIO MX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBJICHHUE,

pacro3HaBaTh  TPOSIBIICHHE  M3YyYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4YHcie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJIE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAE U TEXHUKE, BIUSIHUE aTMOC(EpPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbIO, pblYard B TeJe YeJIOBEKa), MpHU
ATOM TEPEBOJUTH MPAKTHUUECKYIO 3a]ady B y4eOHYIO, BBIJCIATH CYIIECTBEHHbBIC
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
busznueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC TeJa, CUJla TPEHUs,
JaBJieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHu4eckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KUHETHUECKasl U TIOTCHI[MAIbHAs DHEPTHs ), IPU
OMHMCAHWH TPABUIILHO TPAKTOBATh (PU3NYECKUN CMBICI HCTOJIb3YEMbIX BEJIUYUH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEJIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3HYECKUE SBICHUS U MPOIECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOXKEHHSI CHJI (BIOJIb OJTHOM TIpsiMOif), 3aKkoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHWYECKOW DSHEpPruu, NpH STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBhIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOWCTBA



00BEKTOB, MPOIIECCOB, IBICHUM, MPUMEHATh GUZNUECKUE MOJIETH AJIsi O0OBSICHEHUS
(bu3NYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallUd MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, MU pellaTh
KaueCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOylOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUHN (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOUPATH aJE€KBATHYIO
($uU3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIEMOYKY pacCyKJIEHUH C ONOpOod Ha M3yYEHHBbIE CBOWCTBA
(bu3nyeCKUX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 neHCTBUSA) MO M3y4aeMbIM TeMaM Kypca
¢busuku, BeIOMpas aJeKBaTHYIO (PU3UUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GOpMyIl, CBA3BIBAIOIMINX (PU3NUECCKUE BEIMUYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABIATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, MHCIIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEITMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TOITYYCHHON MPH PEIICHUU
3a]a4H;

pacno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU [OMOLIH
bu3nyecKux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWUU  HCCIEIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WK (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPEHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCWCTBUU TeJN, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSIBICHHUE NEHCTBUS aTMOC(HEPHOTO MaBJICHHS, IEUCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TPSMbIE M KOCBEHHBIE HW3MEpeHUs (HU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JCUCTBYIOUIas Ha MOTPYXKEHHOE B >KHUJKOCTh
T€I0, KOAP(PPUIMEHT TOJIE3HOrO  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWs MNPUOOPOB, HAXOAUTH 3HAUEHUE
U3MEPSEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh NOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BEMUYHMH (3aBUCHUMOCTH IMYyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Ted MU HE3aBUCHUMOCTH CHUJIbI
TPEHHsI OT IUIOLIAJM COINPUKOCHOBEHHUS TEJ, CHUJIbl YINPYrOCTU OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTHU OT IUIOTHOCTH Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBHM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (QOpMyJUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPECTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3UUECKUX BEIMYUH B BUJC TAOJIHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaTh BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBAHMS;

coON0aTh TMpaBWia TEXHUKM O€30MacHoro Tpyna mpu pabdoTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIMIIBI ACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OmUcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl U CXEMAaTUYHBbIE PHCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB IpHU
pellieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKM3HM Uil OOECIICUYEHUs
0e30MacHOCTH MpPHU OOpAIlEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJIe;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (OPMYyNHpYys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM MU TYTEM CpPaBHEHHUS PAa3jIMYHBIX HCTOYHUKOB BBIIEIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3UYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpPaTKUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHNM, MPU STOM TPaMOTHO HCHOJIb30BAaTh WM3YYECHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU YUYE€OHBIX MPOEKTOB W HCCIEAOBAHUM pacrpeiesTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJauaMu, CIECIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHMKATHBHOE B3aMMOJICHCTBHE,
YUHUTBIBAsI MHEHUE OKPYKAOLIUX.

K xoniy oOydeHusi ¢ 8 knacce mnpenMeTHbIE pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKHE U
amop(HbIE TeNa, HACBIILIEHHBII W HEHACBIIICHHBIA Map, CHOCOObI M3MEHEHUS
BHYTPEHHEH »HHEpPruM, »3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsid, TPOBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSIHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMa) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNPU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSDKEHUE, CMAauMBaHUE, KalWJUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
TerIonepeaayn (TermIonpOBOAHOCTb, KOHBEKIIMS, U3TyYEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUs TEJ, B3aUMOJEHCTBUE 3apsiioB, NEHUCTBUS DJIEKTPUUYECKOIO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJCHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MOJS HA
IPOBOJHUK C TOKOM) IO OINHCAHUIO UX XapaKTEpPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh  NPOSBICHHE  M3YyYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpyXxaromeM wmupe (B TOM 4ucie (U3HYECKUE SIBICHHUS B MPHUPOJE:
MOBEPXHOCTHBIE U KaNWUISPHbIE SBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJICKTpUYECKHE SIBICHUS B arMmocdepe, 3IEKTPUYECTBO
YKUBBIX OpPraHW3MOB, MAarHUTHOE MoJie 3eMIIH, APei( MOIOCOB, pOiIb MATHUTHOTO
noyist JUis KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEHATh CYIIECTBCHHBIE CBOMCTBA
(mpu3Haky) HU3HMUECKUX SIBICHMUIA;

OMKCHIBATh M3yYCHHBIE CBOWCTBA TeN W (HU3UYECKUE SIBJICHUS, WCIOJIB3YS
dbu3nueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YZAENbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIoTa NapooOpa3oBaHMs, YAENbHAas TEIUIOTa CrOopaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEIIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsi, CcuUjla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAHMKa, DJ[C B 1enu MNOCTOSHHOTO TOKa,
AIIEKTPUUECKOE VYAENIbHOE COMPOTUBJICHUE BEIIECTBA, padoTa U MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMHUCAHUU TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W EAUMHUIBI (PU3HYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpaUKu N3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS SJEKTPUUYECKOTO
3apsiia, 3akoH KylloHa, NpUHLMN CYNEPNO3ULIUUA BJIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nst yyacTka menu, nmpasuia Kupxroda, 3akon Oma Ji71st MOTHOM 1eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM Pa3iudarTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU peaJbHBIX OOBEKTOB, MPOIIECCOB U
ABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MTPOIIECCOB, SIBICHUMN, MPUMEHATH (PU3HMUESCKHUE MOJICTH JIJIs1 OOBSICHCHHS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHbIC 3a7]aud, B TOM YHCIE TPEOYIOIMHUE YHCICHHOTO OLICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATHh aJICKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JOTMYECKYI0 I1IETMOYKY PACCYyKIACHHM C ONOpPOM Ha W3YyYEHHbIE CBOMCTBA
bu3nUecKux SIBICHUM, (PU3NYecKue 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3ydaeMbIM TeMaM Kypca (pu3MKu, BbIOMpas aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIOMIUX (DU3NYECKUE BEJIMYMHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3aJaud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JIAaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, HCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HA4YeHUA (PU3MYECKOW BEIMYMHBI M ONPEICISITh Pa3MEPHOCTH
bu3nyeCcKoil BETUYNHBI, TOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3nyeCKuX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJENOBAHMS  PAClO3HaBaThb  NPOBEPSIEMOE  MPEIIOJIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMHepaTyphl, CKOPOCTH IIpoliecca OCThIBaHMs (HarpeBaHus) NpU
U3Iy4EHHH OT LBETa H3JIydarouledl (IOIJIOMIAronIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl KUJAKOCTH M IUIOMAAUM €€ MOBEPXHOCTH,
IIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE IEKTPUUYECKUX 3aps0B, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJU3alMsl MarHUTHBIX MOJIEH IMOCTOSIHHBIX MArHUTOB,
JEUCTBUS. MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rUmoTre3y) O  BO3MOXHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa oOOpynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE U KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHMH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJia TOKa, HAIpPSIKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHUPOBATH MOKA3aHUS
npuOOPOB, HAXOAUTh 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3yIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH IKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTb JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WUIIU
OXJIQXKJICHHUS, UCCIIEOBAaHUE SIBJICHUS TEIII000MEHA MPU CMEILIMBAHUY XOJIOJHOU U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIET0 Yepe3 MPOBOJIHUK, OT HAIPSHKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMApaJUIEIbHOTO COEIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaMKoB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI 10 pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe30macHOro Tpyaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTUYECKUX TMPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YHClie: CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK ANEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MPEAOXPAHUTENM W HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Yysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHUM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHuf,
ANEKTPOCKOI, pPEOCTaT), COCTABIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
MOCJIEIOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIOJIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3aj1ay;

IPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIoIIEN CpeIe;

OCYIIECTBIATH MOUCK UH(pOpMarmu Guzndeckoro conepkanus B UnTepHere,
CaMOCTOSITENILHO  (pOpMYIHMpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM W CPaBHEHUS OTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGMOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUUBOM MITU MOXKET OBITh HEJJOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611as1 HHGOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKAHUS, B
TOM  YWCle MyONMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOEKTHOHW WA
UCCIIEIOBATENbCKOM I€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIONIb30BaTh U3YUEHHBIN
NMOHATUUHBIM  ammapar  Kypca  (U3UKHA, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yY4E€OHBIX TMPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJTHCHHEM IUIaHA JCUCTBUUA U KOPPEKTUPOBATH €TO,
aJickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B JACSITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISS TOTOBHOCTH
paspemaTh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce TnpeniMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh y 00YJarOIINXCSl YMEHU:

UCIT0JIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK U yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKaJla IEKTPOMAarHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUs], U30TOIbI, sIAEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU NP PEHICHUHU YYEOHBIX U MPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (pPaBHOMEpPHOE U  HEPaBHOMEPHOE
IPSMOJIMHEWHOE JIBUJKEHUE, PaBHOYCKOPEHHOE IIPSAMOJIMHEWHOE JBUYKEHUE,
CBOOOIHOE TMaJeHUE TeJl, [BWKEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPHAIbHOM TOYKH, PEaKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojieOaTeNIbHOE  JIBWJKEHUE (FapMOHHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kojie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, MHTephepeHIns U TUpaKkius BOJIH), MPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAaXXEHHUE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3yYEHUs]) 1O ONHUCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBIIEHUE  W3YYEHHBIX  (PU3WYECKHX  SBJICHHM B
OKpYyXaroleM MUpe (B TOM yucie (U3MYECKUe SBICHHS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HW3IyYEHHU,
€CTECTBEHHBIN pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOAKTUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JIEWCTBHE PAJMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HM3YyYEHHBIE CBOMCTBA Tell W (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHAss CKOpOCTb Tella Ipu



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEPEMENICHUE NMPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  YIJoBasi  CKOPOCTb,  LIEGHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJla, LEHTP TSHKECTU TBEPIOTO Tela, UMITYJIbC TEJla, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CHKATOU MPYKUHBI,
KMHETHYECKasi DHEpPrus, IOJIHAs MEXaHW4YecKas JHEeprus, NEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IIPEIOMIICHUS
Cpensl), IMpH ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUA  CMBICH
UCIIONB3YEMbIX BEIUYMH, MX OOO3HAYEHUS U €IWHUIBI (U3NYECKUX BEIUYHH,
HaXoJuTh (OPMYJIbI, CBA3BIBAIOLIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3Ysl 3AKOH COXPAHEHUsl dHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLUIT
CYNEpIIO3ULIMA CHUJI, HPUHILMI OTHOCUTENbHOCTH ['anmunes, 3axkoHbl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIimM, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBEeTa, POpMYTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO0 MOJENIb ATOMA, HYKJIOHHYIO MOJIEJIb ATOMHOTO SApa, 3aKOHBI
COXpaHEHUs 3apsiI0BOIO0 U MAacCCOBOIO YHMCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJENIN PEATBHBIX OOBEKTOB, MPOLIECCOB U SIBICHUM,
BBIICTISITh TIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIICHUS YYEeOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE CHUTYyallMil MNPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/adyd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUU (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYXACHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3Y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsi aJeKBATHYIO (PU3UYECKYIO MOJIENb, C HCIOJb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHUE 3aJauyd, BbBIABIATh HEJOCTAIOUIME WJIA H30BITOYHBIC
JnaHHble, OOOCHOBBIBATH BHIOOpP METOJAa pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHBIE, IPUMEHATh METOJbl aHAJIN3a PAa3MEPHOCTEMN, UCIOJIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, [POBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTy4YE€HHOM MPH PEIICHUHU 3a]1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEANOJIOKECHHE
(rumote3y), OILIEHHWBAaTh MPABWIBHOCTh TMOPSAIKA TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (U3MUYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHMsS HMITYJbca, JCHCTBHE 3aKOHa bepHyM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIA, 3aBUCHMOCTh IMEpHOJa KoJeOaHWi MpPY>KHHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBl M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoOJIeOaHWH, MNPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paXKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paK€HUS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIOJIEHUH,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpynoBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHM, OMpeaesnss
CpeqHee 3HAYeHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepuTENBHOTO MPUOOpa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUST (PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najicHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMUeCcKas pabdoTa M  MOIIHOCTh, YacTOTa H TIEpHUOJ  KoJeOaHUM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEeHUus, IUIAHUPOBAaThb HM3MEPEHMs, CAMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAIbHYIO  YCTAaHOBKY,  BBIUHMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJNYYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOJNUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKA OT



JUIMHBl HUTH, OMPEJCICHUE YCKOPEHUS CBOOOJHOTO TAJCHUsS, HCCIIECIOBAaHUC
M3MEHEHHS BEJIMYMHBI U HAMNPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTbH yTJia
OTPaXEHUSI CBETa OT Yyria MaJcHus, yIjia MNpPeJIOMIICHUS OT yrja MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAaMOCTOSITENBHO IJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY, MPEJICTaBISITh
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIWYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yIbTaTaM UCCIIEAOBaAHMUS;

coOIoJaTh MpaBwiia Oe3omacHOro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI TCHCTBUS U3YYCHHBIX TPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YuCle: CHUIOMETp, JTATYUKW TIOJOKEHUs, PACCTOSHUS U YCKOPEHUS, paKeTa,
AXOJIOT, OYKH, MEPUCKOIN, (poToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JTO3UMETpP, kKaMepa BuibcoHa), MCHOJIB3ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBIICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUI B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU IJI OOECrieYeHUs
0e30macHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHHS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKpYKaIoIIEH CpeIe;

OCYIIECTBJIAThH MOUCK UH(MOpMaIuu Gu3nyeckoro cojepxkanus B UutepHere,
CaMOCTOATENLHO (HOPMYITUPYS TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TOJIydeHHONM HH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANIbI, PECYPChl CETU
WNuTepHeT, BianeTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPEeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

Co3/laBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE
nH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJCPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM IOHSITUMHBIA amnmapar u3y4aemMoro



pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUICHHWE IMPE3EHTAIMEH ¢ Y4ETOM
0COOEHHOCTEMH ayJIUTOPHUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audposbie)
Ne i/ P Kourpoabnbie | IIpakruyeckun bp
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI e padoThlI
pecypcbl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bubmnoreka IIOK
1.1 ®du3nKa — HayKa O pUpoje 2
YK PO https://m.edsoo.ru/7f416194
1.2 ®du3nyecKue BeINYUHbI 5 1 3 bubmorexa HOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBeHHO-Hay4HBIN METO/I TO3HAHUS 1 1
https://m.edsoo.ru/7f416194
Uroro no pazneny 8
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BeleCTBA
bubanoreka LIOK
2.1 C 2 1
TPOCHHE BEMecTnd https:/m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 4 ) but6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bubanoreka LIOK
2.3 ArperaTHble COCTOSTHUS BEIIECTBa 1 1
P B https://m.edsoo.ru/7f416194
Hroro no paszueny 7
Paznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHndeckoe IBMKEHHIE 10 1 1 nosmorexa O

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




bubnunorexa LIOK

3.2 n 9
HEPIITL, Macea, THIOTHOCTE https://m.edsoo.ru/7f416194
b K
3.3 Cuna. Bune! cun 15 nbmorexa IO
https://m.edsoo.ru/7f416194
Uroro no pazgeny 34
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. [lepenava napieHusi TBEPAbIMU 5 bubnuorexa [JOK
) TEJIaMH, )KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHne KUJIKOCTH 6 Bubmaorexa ITOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 AtmocdepHoe naBieHne 5
TMOC(epHOE AaaeHn https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 12 bubnmnoreka [HOK
' MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no paszneny 28
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
b K
5.1 Pabota u MomHOCTh 6 momorexa 110
https://m.edsoo.ru/7f416194
bubanoreka LIOK
2 I1
> POCTRIC MEXAHHIMPL 8 https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
5.3 M 5
CRAMIHCCKan JHeprit https://m.edsoo.ru/7f416194
Hroro no paszneny 19
Paspnen 6. [loBTopuTe1bHO-00001IaK01IIMIT MOAYJIb
6.1 [ToBTOpUTENTEHO-0000IAIOIIHI MOTYITH 6 bubanoreka LIOK




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

Wroro no pazueny 6
Ha3Banue moayJis
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoasbnsie | Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmnoreka IIOK
1.1 CtpoeHue U CBOMCTBA BellleCTBA 6 https://m.edsoo.ru/7f4181¢
e
bubmnoreka IIOK
1.2 TenmoBbie IpoLecchl 33 1 6.5 https://m.edsoo.ru/7f4181¢
e
Hroro no paszueny 39
Pasnen 2. DiekTpuyeckne 1 MArHUTHBIE SIBJICHUS
DneKTpruYecKue 3apsiibl. 3apsyKEHHBIE Tela bubmorexa [IOK
2.1 p . p - 4P 9 1 https://m.edsoo.ru/7f4181c
U UX B3aUMOJIECHCTBUS .
bub6anoreka LIOK
22 IToCTOSHHBIN IEKTPUUECKUI TOK 31 1 10 https://m.edsoo.ru/7f4181c
e
bu6nunorexa [IOK
2.3 MaruuTHbIE SIBJICHUS 11 4 https://m.edsoo.ru/7f4181c¢
e
bubnunorexa LIOK
24 DJIEKTpOMArHuTHAsI UHIYKIUS 7 1 1 https://m.edsoo.ru/7f4181c¢
e




Uroro no pazgeny

58

Pa3nen 3. [loBTOpHTEIbHO-00001IAIOIINIT MOTYJTb

bubnunoreka LIOK
3.1 [ToBTOPHUTENBHO-0000IIAOIINI MOTYIIb 5 https://m.edsoo.ru/7f4181¢
€
Uroro no pazueny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoasbnsie | Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
bubmnoreka IIOK
MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro
1.1 30 1 4 https://m.edsoo.ru/7f41a4a
OTHCaHUSA
6
bubmnoreka IIOK
1.2 B3aumoneiictBue Ten 18 1 4 https://m.edsoo.ru/7f41ad4a
6
bubnuorexa [JOK
1.3 3aKOHBI COXPaHEHUS 15 1 2 https://m.edsoo.ru/7f41ad4a
6
Hroro no paszneny 63
Pa3nen 2. Mexanuyeckue KoJe0aHUA U BOJTHBI
bub6anoreka LIOK
2.1 Mexanuueckue KoneOaHus 8 1 3.5 https://m.edsoo.ru/7f41ad4a
6
bu6nunorexa [IOK
2.2 MexaHuyeckue BOJIHBL. 3BYK 10 1 3 https://m.edsoo.ru/7f41ad4a
6
Hroro no paszneny 18

Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJTHBI

3.1

DNIeKTPOMarHuTHOE TOJIE U

6

bubanoreka LJOK




QJICKTPOMArHuTHBIC BOJIHBL

https://m.edsoo.ru/7f41ada
6

Wroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
bubnunoreka LIOK
4.1 3aKOHBI pacpOCTPaHEHHS CBETA 8 https://m.edsoo.ru/7f41ad4a
6
bubnuorexa [JOK
4.2 JIuH3BI U ONTHYECKUE PUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bubnuorexa [JOK
4.3 Pasnoxxenne 6emoro cBera B CIIEKTP 2 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 16
Pazgen 5. KBanTtoBble siBJIeHUA
bu6nunorexa [IOK
5.1 Hcnyckanue 1 MOrionieHue cBeTa aToMOM 4 https://m.edsoo.ru/7f41a4a
6
bu6nunorexa [IOK
5.2 Crtpoenue aTOMHOTO sijipa 5 https://m.edsoo.ru/7f41ada
6
bubnunorexa LIOK
5.3 S nepHblie peakuuun 7 https://m.edsoo.ru/7f41a4a
6
Wroro no pazueny 16

Paspnen 6. [loBTopuTe1bHO-00001IaK01IIMIT MOAYJIb




Mexanndeckue SIBICHUS (HOBTOpI/ITeJ'IBHO-

bubnunoreka LIOK

6.1 . 6 3 https://m.edsoo.ru/7f41a4a
0000 MOJTYJIb) p
but6mmoreka [IOK
TemoBsie siBICHUS (IOBTOPUTEIBHO-
6.2 . 3 https://m.edsoo.ru/7f41ad4a
0000 MOJTYJIb) p
but6mmoreka [IOK
DNEKTPOMArHUTHEIC SIBICHUS
6.3 . 3 1 https://m.edsoo.ru/7f41a4a
(TTOBTOPUTEITHHO-0000MIAOIIII MOTYITh ) 6
bubnuoreka [IOK
CBetoBbI€ sABJICHUS (IIOBTOPUTEIBHO-
6.4 . 1 1 https://m.edsoo.ru/7f41ad4a
0000IIAOIIII MOTYITB) p
bubnuoreka [{OK
6.5 [ToBTOPUTEIIEHO-0000IIAOIINI MOTYITH 4 https://m.edsoo.ru/7f41ada
6
Uroro no pazgeny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 26.5




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYeHH
|

DJIeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

dusuka — HayKa o Ipupoze. AsneHus
MIPUPOJIbI

duznueckue IBICHUSI

du3nYecKue BEIIMYNHBIL.
PasmepHocTh. dU3ndecKue MpruOOpHI.
[TorpemrHOCTH P MPSMBIX
HU3MEpPEHUSIX

Ypok-uccnenosanue "M3mepenue
JIMHEWHBIX pa3MEPOB TEI U
MIPOMEXYTKOB BpeMEHH"

JlabopaTtopHas pabota "3mepenue
00BEMa JKUIKOCTHU U TBEPOTO Tema"

JIaGopartopHas pabota "Onpeznenenue
pa3MepoB MaibIx Tea. Merox psaos”

Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanne GpU3NIECKHUX SBICHHI C
HOMOIILIO MOJEIEN

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Pemtenue 3agaud mo reMe: BBenenue.
[ToaroroBka Kk KOHTPOIBHOM padboTe

KonTponbnas pabora no teme:




Bsenenue

10

Crtpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

11

JlaGopaTopHas pabora "OrneHka
JMaMeTpa aToMa METOJIOM PSIIIOB (C
ucronb3oBanueM (ororpadmii)”

12

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO PACIIUPEHUS Ia30B.
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS
CHJI MOJIEKYJISIPHOTO TPUTSKCHHS"

13

JIBYOKEHME YacTHI] BEIIECTBA.
Huddysus. bpoyHoBckoe ABMKEHUE

bubmnoreka IIOK
https://m.edsoo.ru/ff0a013e

14

VYpok-uccnenosanue "Habmonenue u
00BsICHEHNE OPOYHOBCKOTO JIBUKCHHUS

u nupdysun"

15

B3aumoaelicTBre YacTHIL BELIECTBA:
HpI/ITfDKeHI/Ie " OTTAJIKUBAHUC

16

ArperatHble COCTOSIHHSI BEIIECTBA.
OCc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a0378

17

Mexanunueckoe auxenue. [1yTs,
TPaeKTOPHsl, TEPEMEILICHUE

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a05c6

18

PaBHOMEpHOE U HEpaBHOMEPHOE
neukenne. CKopocTh

but6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

19

HaxoxneHne ckopocTH, IyTH 1
BPEMEHU IIPU PABHOMEPHOM
MIPSIMOJIMHENHOM JBUKEHUH

bubanoreka IJOK
https://m.edsoo.ru/ff0a0ae4




20

JlaboparopHas pabota "Onpenenenue
CKOPOCTHU PAaBHOMEPHOTO JABMKEHUS"

21

I'paduku nmpsMoTHHEHHOTO
PaBHOMEPHOTO JIBUKEHUS

22

Pemrenue 3agaud mo reMme "Pacuer
cpeaHei ckopoctu"

23

JlaboparopHas pabota "Onpenenenue
CpeHel CKOPOCTH CKOJIBKCHHSI
OpycKa WM IIapHuKa 10 HaKJIOHHOU
IJI0CKOCTH"

24

OTHOCUTENBHOCTD JIBHXKECHHUSI.
CrnosxeHue ckopocTei mpu
MapayuieNbHOM JIBUKECHUH

25

[Tonmy4yenne u ananus rpaukoB
3aBHCUMOCTH ITYTH U CKOPOCTH
JBYOKEHUS OT BpEMEHU

26

Pemenue rpadguueckux 3amad 1o teme
"Mexanuka. PaBHomepHoe
MPSIMOJTMHEIHOE JIBIKEHME"

27

SBnenue uHepIu. 3aKOH UHEPITUU

bubanoreka LIOK
https://m.edsoo.ru/ff0a0c10

28

B3anMopeicTBre Ten Kak NpuynHa
W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTHU TeJia IpU
MOCTYMATENbHOM JBUKEHUU

29

VYpok-uccnenosanue "CpaBHeHHE
Macc 110 B3aUMOJIEUCTBHIO TeT"

30

IlnoTHOCTH BeliecTsa

bubanoreka IJOK




https://m.edsoo.ru/ff0a0fee

31

Jlaboparophas pabota "Onpenenenue
IJIOTHOCTU TBEPIOTO Tesa"

32

Pemrenue 3agau mo reMme "Macca Tena.
IImorHOCTE BemecTBa'

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

33

Cwmecu u cruiaBsl. [loBepxHOCTHAs U
JIMHEWHAS IJIOTHOCTD

34

[ToaroroBka K KOHTPOJILHOM paboTe
o teme "®Pu3uka — Hayka o
npupoje. lleppoHadanbHble cCBEAEHUS
00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHUH
BeniecTBa. Mexanuka"

35

KonTponbhas pabota no teme
"®u3uka — Hayka 0 IpUPOJE.
[lepBoHayanbHbIe cBeIeHUS 00
ATOMHO-MOJICKYJIIPHOM CTPOCHUH
BemecTBa. Mexanuka"

36

Cuna. SIBnenue tarorenus. Cuia
TAKECTHU

bu6nunorexa [IOK
https://m.edsoo.ru/ff0al778

37

N3o6paxenue cun. Pemenue 3aga4 mo
teme "OnpeneneHue Cuibl TsHkecTu"

bubanoreka LIOK
https://m.edsoo.ru/ff0al502

38

Cuna ynpyroctu. 3akoH ['yka

bubanoreka LIOK
https://m.edsoo.ru/ff0al8cc

39

Bec Tena. 3mepenue cuit.
Junamomerp

but6mmoreka [IOK
https://m.edsoo.ru/ff0al778

40

Ypok-uccnenosanue "Habmronenue
W3MEHEHUs CKOPOCTH MpHU
B3auMogercTBuu Tea"




41

Pemtenue 3amau mo treme "Cuiia
ynpyroctu. Bec Tena"

42

JlaGopaTtopHas padota "OTBITHI,
JEMOHCTPHPYIOIIUE 3aBUCUMOCTh

pactshxenus (nedopManyn) IpyKHUHBI

OT MPUJIOKEHHON CUJIBI"

43

Cuna tpenus

but6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

44

Cnoxenue cuil. PaBHosielicTByOILIAs
cuia

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

45

Pemenue 3amau mo teme "CiaoxxkeHue
cui. PaBuoaeiictByromas cuia”

46

Pemrenne 3ama4d mo reme
"B3zanmonenicreue tei1. CHUIIbl B
MexaHuke"

47

Pewenune 3anau no teme "Cuia
TpeHus". YPOK-UCCIEJOBAHUE T10
teMe "MccnenoBanue 3aBUCHMOCTH
CWJIBI TPEHUS OT IJIOIIAIN
COTMPUKOCHOBEHUS"

48

JIaGoparopHas pa6oTa "OnbIThI,
J€MOHCTPHPYIOIIUE 3aBUCUMOCTh
CHJIBI TPEHUS CKOJIBKEHHSI OT CUIIBI
TaBIICHUS U XapaKTepa
CONpUKAacaroluxcsi HoBepxHocTen"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0alcc8

49

Pemenue 3amau mo teme
"B3zanmonericrsue tei. CUIIbl B
Mmexanuke"

bubnunorexa LIOK
https://m.edsoo.ru/ff0alde0




KonrponsHas pabora o Teme

30 "B3aumoneiictBue Ten"
51 JlaBneHue TBEPABIX TeEI bubmmorexa IOK
https://m.edsoo.ru/ff0a20a6
Ypok-3kcniepumerT "Crocoosl
52 OIIpe/IeNICHUS 1aBJICHUS TBEPJOTO
Tena"
53 VYpok-uccnenoBanue "3aBUCUMOCTh bubnmnoreka [HOK
JABJICHUS Ta3a OT TeMIeparyps” https://m.edsoo.ru/ff0a2376
54 JlaBiieHue XUIKOCTEN U ra30B. 3aKOH bubmuorexa [JOK
ITackans https://m.edsoo.ru/ff0a25b0
55 [IHeBMaTHUeCKUEe yCTpOKCTBA
56 3aBHCUMOCTD JIaBJICHUS KUJIKOCTH OT bubmuorexa [JOK
TITyOUHBI https://m.edsoo.ru/ff0a2718
57 I'mppocratnyeckuit napagokc
53 VYpok-nipoekt "U3yuenue bubnuotexa [JOK
COOOMIAOIUXCS COCYTOB" https://m.edsoo.ru/ff0a2970
59 VYpok-koHpepeHius bubnuotexa [JOK
"I'mapaBnuyueckre MeXaHU3MbI" https://m.edsoo.ru/ff0a3136
60 Hcnonbs3oBanne BHICOKUX JaBJICHUN B
COBPEMEHHBIX TEXHOJOTHUSIX
61 Pemenne 3agau o teme "JlaBneHue bu6nuorexa [IOK
KuAKOCTH" https://m.edsoo.ru/ff0a2826
& ATtmochepa 3eMiIM U IPUYKHBL €€ bubmuorexa [IOK
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
63 VYpok-uccnenosanue "l[IposiBnenue bubnuotexa [JOK

neiicTBusl atMocdepHoro aapiaeHus"

https://m.edsoo.ru/ff0a2b5a




H3mepenne atMochepHOTo JTaBJICHHS.

but6mmoreka [IOK

64
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
65 JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM bubnuotexa [JOK
Mopst. [TpuGops! 1715 n3MepeHus https://m.edsoo.ru/ff0a2fc4
aTMoc(hepHOro JaBICHUS
66 bapomerp-anepouns. Atmocdeproe bu6muoreka [IOK
JIaBJIICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
67 Brrtankuparomias cuna. 3akoH bubmnoreka IIOK
Apxumena https://m.edsoo.ru/ff0a3276
68 Pemrenue 3amau o reme "3akon
Apxumena"
Ypoxk-uccienoBanue
69 "DKcnepuMeHTanbHOe OOHApYKEHHE
JIEWCTBUS KUJIKOCTH U Ta3a Ha
MIOTPYKEHHOE B HUX Ten0"
JlabopaTtopHas pabota "OnpeneneHue
70 BBITAJIKMBAIOIICH CHUJIIBI, bubanoreka LIOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B J)KHUIKOCTE"
bubnuotexa [JOK
71 [InaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
7 "HccnenqoBaHue 3aBUCUMOCTH Beca but6mmorekxa [IOK
TeNa B BOJE OT 0ObeMa MOrpyKEeHHOM https://m.edsoo.ru/ff0a3514
B J)KHIKOCTH 4acTH Tena"
73 Bosnyxomnasanue. [inaBanue cynos
74 Pemrenue 3amay mo reme "3akoH bubanoreka IJOK




Apxumena. YcnoBus miaBaHus ten'"

https://m.edsoo.ru/ff0a3654

Pemenne 3agau o teme "JlelicTBre

75 YKUJIKOCTH M Ta3a HA MOTPYKEHHOE B
HHX TeJo"
Ypoxk-npoekT "KoHcTpynpoBaHue
76 apeoMeTpa WM JIOAKU U ONpeeIeHUE
rpy30n0abEMHOCTH"
[ToaroroBka K KOHTPOJILHOM paboTe
77 o Teme "JlaBiieHue TBEPbIX T,
SKUOKOCTEN U ra3oB"
KonTponbhas padbota no teme
78 "JlaBieHue TBEPbIX TEJ, )KUAKOCTEH
Y razoB"
bubnuorexa [IOK
79 Mexanunyeckas padora 3
https://m.edsoo.ru/ff0a3{82
bubnmnoreka [JOK
80 MomHOCTh 1
https://m.edsoo.ru/ff0a3f82
31 Pemrenue 3a1au Ha onpeneneHue
paboThI U MOIITHOCTH
82 PaGota cuibl TSKECTH M CUJIBI TPEHUS
23 Pemenue 3amau mo teme "Pabota
CHWJIBI TSDKECTHU M CUJIbI TpEeHUS"
VYpoxk-uccienopanue "Pacuér
84 MOIITHOCTH, Pa3BUBAEMOM IIPH
MobEME 1O JeCTHHIE"
85 [IpocTbie MeXaHU3MBI
86 MowmenT cusl. [IpaBuno MomMeHTOB bubnmnorexa [JOK




https://m.edsoo.ru/ff0a478e

JlaboparopHas padota "MN3ydenue

bubnunorexa LIOK

87 MpaBuJjIa pbryara Jyisi MOJBUKHOTO U
P P 6 " https://m.edsoo.ru/ff0a48a6
HETOBUXKHOTO OJIOKOB
88 "3o0510TOC MPaBUIIO" MEXAHUKHU
29 Pemenue 3agau no teme: "l[IpaBuiio
MOMEHTOB. Y CJIOBUS paBHOBECHUsI Te"
Ypok-koudepenuus "IIpocTtsie
bubmnoreka IIOK
90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
" https://m.edsoo.ru/ff0a4c48
Opranu3Max
91 KoaddurmenT mone3noro neicTBus
MPOCTBIX MEXaHU3MOB
JlaboparopHast pabota "Onpenernenue
bubmnoreka IIOK
92 KIIJI mogBM>XHOTO ¥ HETIOIBU>KHOTO
5 " https://m.edsoo.ru/ff0a4c48
JIOKOB
Mexannyeckas SHEpIHusl.
bu6nunorexa [IOK
93 Kunerndeckast u moTeHIMaibHas
https://m.edsoo.ru/ff0a4252
SHEPTUs
94 3aKOH COXpaHEHHUs MEXaHUYECKOU bubnmnoreka [JOK
DHEPTUHU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT
"DKCIIEpUMEHTAIBHOE OIIPENIETICHHE
95 H3MEHECHHUS KHHETUYECKOU 1 bubnunorexa LIOK
MOTEHIMATBHON YHEPTUU TTPU https://m.edsoo.ru/ff0adee6
CKaTBHIBAHUHM TeJIa TI0 HAKIIOHHON
IJTOCKOCTH "
96 [ToaroroBka Kk KOHTPOJIBHOU paboTe bubmuoteka [IOK

o teMe ""Padota 1 MOIITHOCTE.

https://m.edsoo.ru/ffO0adffe




Oneprus"

KonTponbhas pabota no teme

o7 "PaboTa u MomHOCTh. DHEprus" I

08 Pabora ¢ TekcTamu 1o Teme |
"MexaHnueckoe IBHKenue"

99 Pabora ¢ TekcTamu 1o Teme 1
"Ctpoenue BemecTBa"

100 Pabora ¢ Tekcramu 1o Teme "Cuitbl B q
npupoae”
Pabota c TekcTtamu 1o Teme

101 "JlaBieHue TBEPIBIX TEJ, )KUAKOCTEH 1
1 ra3oB"

102 'I"a60Ta c ”ieKCTaMI/I o TeMe |

DHeprus

103 Pa6ora c Tekctamu o reme "[Ipocteie 1

MEXaHU3MBI"
OBUIEE KOJIMYECTBO YACOB I10 103 2

[TPO'PAMME




8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Jara
Ne uugposbie
Tema ypoka KonrpoJubnbie | IIpakTHyeckue | H3YUCHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypchbl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubnuorexa [JOK
1 KMHETUYECKON TEOPUU U X ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mojaenu TBEpIOro, JKUAKOTO U | bu6nunorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
Vpok-koH(pepennus "Kpucrammnueckue
4 u Ia),MO q)HI(EepTena r aqr:eH [Honyuenue 1 bubamorexa LOK
P - © baler. Loy https://m.edsoo.ru/ff0a5800
HCKYCCTBEHHBIX aJIMa30B
5 CmauvBaHMe M KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
6 TermoBoe paclIMpeHUe U C)KATHE 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
7 Termnosoe aBuxkenue. Temneparypa 1
TemneparypHble IIKaJIbI 1
9 BHyTpeHHss sHEprus u cnocoObl €€ 1 bu6muoreka [JOK
U3MEHEHUA https://m.edsoo.ru/ff0a5c60
b K
10 Bunel rerionepenaun 1 nbmmorexa IO
https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "Mcnonp3oBanue bubnmnorexa [JOK

11

TEIUIOBBIX CBOMCTB BCIIECTB U

https://m.edsoo.ru/ff0a65c0




MaTCpraJIOB B LEIAX
sHeprocoepexeHus"

12

KomnnuectBo TeruioTrl. Y aenbpHas
TEILIOEMKOCTD

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

13

VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3bI JIMHEHHON 3aBUCHUMOCTH
JUIMHBI CTOJIONKA KHUJIKOCTH B
TEPMOMETPHUECKOH TpyOKe OT
TeMmeparypbl”

14

YpaBHEHHE TEIJIOBOTO OajlaHca.
TennooOMeH U TeTIOBOE pPaBHOBECHE.
3axkoH Hprorona—Puxmana

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7088

15

JlaGopaTopHas padora "HccienoBanue
SIBJICHHS TETUIOOOMEHA MpH
CMEILIMBAaHUU XOJIOJHOU U ropsiueit
BOIBI"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a6a98

16

Pemenne 3amau o teme "TemmooOmen
U TEIIOBOE paBHOBecHE"

17

JlabopaTtopHas pabota "OnpeneneHue
KOJINYECTBA TEIJIOTHI, IIOJyYEHHOTO
BOJION TIPpH TEII00OMEHE C HarpeThIM
METAJUIMYECKUM [IUIMHAPOM.
Omnpenenenue yaeabHON TEMIOEMKOCTH
BEIIECTBA HMJIMHAPA"

bu6anoreka LIOK
https://m.edsoo.ru/ff0a6bb0

18

OHeprus ToIMBa. Y iejabHas TEMIoTa
CTOPaHHUs

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a7b5a

19

[InaBnenue u oTBEpIEBaHUE
KPUCTAJNINYECKHX BEIIECTB. Y J€NIbHAs

bubanoreka IJOK
https://m.edsoo.ru/ff0a71d2




TCILIOTA IIJIaBJICHHUA

Pemrenue 3agaud mo treMe "IlnaBienue u

20
OTBEPIEBAHUE KPUCTAIUINYECKHUX TEN"

21 JlaboparopHas pabota "Onpenenenue 1 bubmmoreka [JOK
YAEIbHOM TEIUIOTHI TIaBJIEHUs Jibaa" https://m.edsoo.ru/ff0a72fe

” Pemenue 3amau o reme: "YpaBHeHnue |
TEIUI0BOro Oananca"

23 [TapooOpa3zoBanue U KOHACHCAIHS. bu6nuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora

24 napooOpa3zoBaHusi. 3aBUCUMOCTb bubnmnoreka [HOK
TEMIEPATypPbl KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHUS

25 Pemenue 3agay mo teme bubmuorexa [JOK
"[TapooOpa3zoBanue u kuneHue" https://m.edsoo.ru/ff0a786¢
Ypok-uccienoBanue "OO0bsiCHEHNE

26 3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUS OT 1
naBieHus"

7 HacpImeHHblif 1 HEHACHIIIEHHBIN Tap. bubanoreka LIOK
Brnaxxnocts Bo3nyxa https://m.edsoo.ru/ff0a7628
BiraxxHOCTB BO311yXa U €€ U3MEpEHHUE.

28 JlabopaTtopHas pabota "OnpeneneHue 0.5
OTHOCUTENbHOM BIaXXHOCTHU BO3ayXxa"

29 Pemenue 3amgad no reme "BnaxHocTs"

Pemenue 3agau u ananus cutyanui,

30 CBS3aHHBIX C SBJIICHUSIMHU UCHIAPEHUS U

KOHJIeHCAIlNH




[TpuHIUIBL pabOTHI TETIIIOBBIX

31 o
JIBUTaTEIIeH
1 [TapoBas TypOuHa. JIBurareins
BHYTPEHHETO CrOpaHus
bubmuoreka IHOK
33 KIIJI TenmoBoro aBurares a
https://m.edsoo.ru/ff0a7c7c
34 Pemenne 3agau mo teme "KII1/]
TEIIOBOr0O ABuraresis"”
Ypok-koHpepenius "TemnnoBsie
35 JIBUTATENH U 3aIIUTA OKPYKAOIIEH
cpeant”
36 TennoBbie TOTEPU B TEIIOCETIX
3aKOH COXpaHEHUS U ITPEBPALLICHUS
bubmnoreka IIOK
37 SHEPTUM B MEXAHUUYECKHUX U TEIIJIOBBIX
https://m.edsoo.ru/ff0a86ae
rpoiieccax
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
. bu6nunorexa [IOK
38 TeMe "TemnoBole siBiaeHus. MU3Menenne
. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHI BEIIECTBa
KonTponbhas padota no teme
39 "Temnosble siBiIeHUA. M3MeHenne
arperaTHBIX COCTOSIHUH BeriecTa"
40 Onektpusanus Ten. [[Ba pona 3apsanoB
VYpok-uccnenoBanue "IaeKTpU3aLUL
. bubnuoteka [JOK
41 TeJl UHAYKIUEN U IPU
; https://m.edsoo.ru/ff0a87e4
CONMPUKOCHOBEHUH
42 B3anMopeicTBre 3apsyKeHHBIX TEIl.

3akoH Kynona




OnexTpuueckoe nojie. Hanpspk€HHOCTD

but6mmoreka [IOK

43 anekTpudeckoro noiis. [punmun
p p - https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JICKTPUUECKHUX MOJICH
44 Hocurenu snekrpuyueckux 3apsios.
DneMeHTapHbIi 3apsia. CTpoeHue aroma

45 3aKOH COXpaHEHUs INEKTPUIECKOTO
3apsa

46 [IpoBOIHUKY, TUITIEKTPUKHU U bubnuorexa [IOK
IOJIYIIPOBOIHUKU https://m.edsoo.ru/ff0a8ef6

47 Ypok-koH(DepeHIHs "DIeKTpU3aus B
MMOBCETHEBHON KU3HH"

43 Pemenue 3agad mo teme "3akoH bubmuorexa [JOK
COXpaHEHUS AJIECKTPUIECKOTO 3apsiaa' https://m.edsoo.ru/ff0a90cc

49 Onektpruyeckuil Tok. lctouHuku
3JEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Mccnenopanue

50 JEMCTBUS 2JIEKTPUUECKOTO MO Ha
MIPOBOJIHUKY U IUDJIEKTPUKH"

51 DNEeKTpUYECKHUil TOK. Y CI0BUS bubnuotexa [JOK
CYILIECTBOBAHMA 3JICKTPUIECKOI'O TOKA. https://m.edsoo.ru/ff0a95a4
HcTouyHNKH TOCTOSHHOTO TOKA.

. but6mmoreka [IOK
52 JIenCTBUA DIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
(TemioBoe, XMMHUYECKOE, MATHUTHOE).

53 DNEeKTPUUYECKHUI TOK B METaJIJIaX. bubnmnorexa [JOK
ConpoTHBieHNE NPOBOJHUKA https://m.edsoo.ru/ff0a9838

54 DNEKTPUYECKHUM TOK B )KUJIKOCTSAX U bubnmnorexa [JOK

rasax

https://m.edsoo.ru/ff0a9838




bubnunoreka LIOK

55 DneKkTpruyecKas 1erb
P i https://m.edsoo.ru/ff0a9838
bubnunoreka LIOK
56 Cwuia Toka. AMriepme
PMETP https://m.edsoo.ru/ff0a8bd6
57 DIEeKTpUYECKOEe HaAIIPSKEHUE. bubmmoreka [JOK
BonbtmeTp https://m.edsoo.ru/ff0a%e14
JlaboparopHas padota "COopka u
58 HCIBITaHUE YJIEKTPUUECKON LIEIH
MOCTOSIHHOTO TOKA"
3aBUCHUMOCTD CHJIBI TOKA OT
59 HanpspkeHus. 3akoH OMa 1715 yyacTka
enu
JlaboparopHas padota "Hccrnenoanne
3aBUCUMOCTH CHUJIBI TOKA,
bubmnoreka IIOK
60 MPOTEKAIOIIETO Yepe3 Pe3UcTop, OT
https://m.edsoo.ru/ff0aa04e
HaMpsKEHUS Ha PEe3UCTOpe U
COIIPOTHUBIIEHUS pe3ucTopa”
61 DNEeKTPUUECKOE CONIPOTUBIICHHUE. bubmuoreka [JOK
VY ienpHO€E CONPOTUBIICHUE https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "OnpeneneHue
patopHai p P bubmuorexa [JOK
62 YAEIBHOTO CONPOTUBIICHUS
" https://m.edsoo.ru/ff0aa738
MTPOBOTHHKA
Pemenwue 3anay mo Teme
63 "DJIEKTpUYECKOE COIPOTHUBIICHHUE.
VY nenbHOE conpoTuBIieHHE"
bubnmnorexa [JOK
64 Pemenue 3amay mo reme "3axoH Oma" &
https://m.edsoo.ru/ff0aad44a
65 [TocnenoBarenpHOE U MapaJLIETBHOE




COCAUHCHUA IMTPOBOAHUKOB

JlaGopaTopHas padora "IIpoBepka
MpaBUJIa CIIOKCHUS HAMPSDKEHUH MPH

but6mmoreka [IOK

66
IIOCJIEAOBATEIIBHOM COEIMHEHNH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
Pemenue 3amau mo treme
67 "I[TocnenoBarenbHOE U TTapaLICIbHOE
COCMHEHUS TTPOBOJHUKOB"
JlabGopaTopHas padora "IIpoBepka
68 IpaBuJIa Il CUIbI TOKA IIPU bubnuorexa [IOK
apajuieIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA
bubmnoreka IIOK
69 Oma Ji71s1 pa3IM4HOro COeAMHEHUS
https://m.edsoo.ru/ff0aaf8a
MPOBOJTHUKOB
70 OJIC B 11enu MOCTOSHHOTO TOKA.
71 3akoH Oma i1 TIOJIHOM LIETIH.
7 ITpaBuna Kupxroda. Pacuér mpocTbix
AIEKTPUUYECKUX LeneH.
73 Pewrenue 3anad Ha pacu€T MPOCTEUILINX
AIEKTPUYECKUX Ienei
74 Pabota snekTpuyueckoro Toka. bubnuotexa [JOK
MOIIHOCTB 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue
but6mmorekxa [IOK
75 PaboOTHI M MOIITHOCTH JIEKTPUUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
76 3akon Jlxxoynsa-Jlenna. [Torpedurenn bubnuotexa [JOK




SJICKTPHUYCCKOI'O TOKA. KOpOTKOe
3aMbIKaHHUEC

https://m.edsoo.ru/ff0ab660

77

Ypok-koudepennus "OO0bsiCHEHUE U
MPUHIUI IEHCTBUS JOMAITHUX
3JIEKTPOHArpeBaTeIbHBIX TPUOOPOB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

78

[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "DJIEKTPUUECKUE 3apsiIbl.
3apsKEeHHbIE TENa U UX
B3auMoiercTBUs. [loCcTOSTHHBIN
AIEKTPUUYECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

79

KonTponbhas pabota no teme
"DnekTpuuecKue 3apsaabl. 3apsKEHHbIE
TeJla U UX B3aUMOJICHCTBUS.
[TocTosiHHBIM 31eKTpUYeCKUil TOK"

80

ITocTossHHBIE MATHUTHL. MarHuTHoe
OJIE€ 3EMIIM U €T0 3HAYEHUE IS KU3HU
Ha 3emiie

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acOba

81

VYpok-uccnenosanue "Mzydyenne
MAarHUTHOTO MOJISI TOCTOSTHHBIX
MarHuTOB TIPU UX OOBETUHEHUHU U
pazaenenuu. Buzyanusanus nosus
MMOCTOSIHHBIX MarHUTOB"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ac3d0

82

OmneIT OpcTena. MarauTHoe nosne
JIEKTPUUECKOTO TOKA

bu6nunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

83

OmneiT AMnepa. MarauTtHoe mosie
KaTyIKH ¢ TokoM. [Ipumenenue
JIEKTPOMAarHuTOB B TEXHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

84

Cuna Ammnepa u onpeeneHue eé




HAaINpaBJICHUSA

85

Pemenue 3agaud no reme "Cuna Amnepa
U onpejiesieHre e€ HarpaBIeHus "

86

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue eKTpoaBUTaTeNeii B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpPaHCIIOPTE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

87

JlaboparopHas pabota "H3yuenue
JEHCTBHS MATHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM"

88

VYpoxk-koupepenuus "[IpakTnyeckoe
MPUMEHEHHUE JIEKTPOIBUTaTeIei"

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

&9

JIaboparopHast pabota
"KoHCTpynpoBaH#e U H3y4eHHE paObOTHI
aJeKTpoaBUrarens"

90

SIBneHue AIEKTPOMAarHUTHON MHAYKIIMU

91

OmnbiTel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

92

VYpok-uccnenosanue "MccnenoBanue
W3MEHEHUI 3HaYECHMSI MU HAaIIPABJICHUS
MHIYKIIMOHHOTO TOKa"

93

Pemenue 3amau mo treme "3akoH
3JEKTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenna"

94

Onektporereparop. CriocoOs
MOJTy4EHUS DIIEKTPOIHEPTUU




Ypok-koHpepeHIHs "DIeKTPOCTaHITUN
Ha BO300OHOBIIIEMBIX HCTOYHUKA

95 sHepruu. [Ipodaembl FKOIOTHH. 1
TomiMBHBIC AJIEMEHTBI U
aneKTpomMoouIn"
96 [ToaroroBka K KOHTPOJILHOU paboTE MO 1
Teme "DJIeKTpOMarHUTHbIE SIBIEHUA"
97 KontponbHas pabota |
"DJIeKTpOMAarHuTHLIE SIBJICHUS"
08 Pabora ¢ Texctamu o Teme "TemnoBbie 1 bubmnoreka IIOK
SIBIICHUSA" https://m.edsoo.ru/ff0accSe
Pabora ¢ Tekctamu 1o Teme
99 "DnekTpuuecKue 3apsabl. 3apsHKEHHbIE 1
Tella U UX B3auMoaeicTaue"
100 Pabora ¢ TekcTamu 1o Teme | bu6nunoreka [IOK
"TIoCTOSHHBIN PIEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
101 Pa6ora ¢ Tekctamu o Teme |
"MaruuTHEIC IBJICHU"
102 Pabota c TekcTtamu 1o Teme |
"JJIeKTpOMarHuTHasA UHIYKIUA"
OBHIEE KOJIMYECTBO YACOB I10 102 15

I[TPOT'PAMME




9 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoasbnbie | IlpakTtuyeckn
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI e padoThbl
pecypcsl
MexaHnueckoe IBUKEHHE.
1 MartepuanbHas Touka. CriocoObl 1
ONMCAHUS MEXAaHUYECKOTO IBUKEHUS
) Cucrema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHHUYECKOT0 JBUKEHUS https://m.edsoo.ru/ff0ad474
3 BexTopHbIE BEIMUNHBI, ONEpaLliU C |
BEKTOPAMHU, IPOEKILIUH BEKTOPOB
4 Panuyc-BekTOp MarepuaibHON TOUKH, |
nepeMelIeHNe Ha IUIOCKOCTH
5 PaBHOMEpPHOE NpSAMONIMHENHOE | bubnuoreka [IOK
JBIDKEHUE https://m.edsoo.ru/ff0ad19a
Pemenue 3ana4 no teme
6 "PaBHOMEpPHOE NMPSMOJINHENHOE 1
IBHKeHHne"
HepaBHOMepHOE NpsAMOIUHENHOE
7 nBrxkeHue. CpeqHss 1 MTHOBEHHAs |
CKOPOCTb T€JIa IPU HEPABHOMEPHOM
JBUKEHUU
JlabopaTtopHnas paborta "Onpenenenne
2 CpeHEN CKOPOCTH CKOJIBKEHHUS | !

6pyCKa WJIM ABHUXKCHUS HIapUKa 110
HAKJIOHHOH IIJTIOCKOCTH"




PaBHOYyCKOpEeHHOE PSIMOJIMHEWHOE
JIBUOKEHUE. Y CKOpEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

10

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

11

Pemenue 3amaud no teme "CkopocTh
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
nBmxeHus"

12

[lepemernieHne npu paBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABMXKEHUU

13

JlabopaTtopnast pabora "Onpeznenenue
YCKOpEHUS Tella pH
PaBHOYCKOPEHHOM JIBH)KEHUU 110
HaKJIOHHOM IIJIOCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

14

Pemenne 3amag mo Teme
"Ilepemerienue npu
PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM
IBHKeHUH"

15

JlaGopaTtopHast pabota
"UccnenoBanue 3aBUCUMOCTH IMYTH OT
BPEMEHHU MPH PaBHOYCKOPECHHOM
JBUKEHUH 0e3 HayalbHOU cKkopocTH"

16

['padmueckas uHTEpHIpETALUS
YCKOpEHUS, CKOPOCTH, IPOHAEHHOTO
IyTU U TIEPEMEIIECHUS IS
HPSIMOJIMHENHOTO JBUKECHHUS

17

Penrenue 3amad mo teMe
"I'paduueckast UHTEPIIPETALIS




YCKOPEHHUSI, CKOPOCTH, TPOUIEHHOTO
MyTH U TIEpEMEIIECHUS JIJIs
MPSIMOJIMHEMHOTO JIBH>KEHUS"

13 YckopeHnue cBOOOIHOTO TaJCHUSI. bubnunoreka [HOK
OmnpiTel I'anunes https://m.edsoo.ru/ff0af044
19 Pemenue 3amau no teme "Yckopenue bubmuorexa [JOK
c¢BOOOHOTO MaxeHus" https://m.edsoo.ru/ff0af5{8
20 JIBmxeHue tesna, OpOIICHHOTO MO/
YIJIOM K TOPU3OHTY
Pemenue 3agau mo teme "JIprmkeHue
21 Tena, OPOIIEHHOT0 MO/ YIJIOM K
rOpU30HTY"
JlaGopaTtopHast pabota
22 "UccnenoBanue OBUKEHHUS TEa,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
Pemenne 3amau o Teme "JIBrxeHue
73 . . A bubmuorexa [JOK
O] ICHCTBHEM YCKOPEHHUS
ale y F,)' https://m.edsoo.ru/ff0af33c
¢BOOOIHOTO MAEHNUSA
24 it oc bubmuorexa [JOK
BIDKCHUE 110 OKPY)>KHOCTH
Py https://m.edsoo.ru/ffO0ac176
75 JInHeliHas 1 yriooBasi CKOPOCTb,
MEepPHOJI U 4acToTa
2% CKOpOCTh U yCKOPEHHE NTPU
JBIKEHUH 110 OKPYKHOCTH
7 Pemenne 3agau mmo Teme " JIBrokeHne
M0 OKPYXHOCTH"
28 VYpok-koHdepenuus "Pacno3naBanue




U IpUOIMKEHHOE ONMCAHNE
pa3IMYHbIX BUJOB MEXaHUYECKOIO
JBIKEHUS"

[ToaroToBKa K KOHTPOJIBHOM paboTe

29 o Teme "MexaHu4ecKoe JABUKEHUE U
CrocoOkbI ero onucanus"
KoHTponbHas pabota 1o Teme
30 "MexaHU4YeCcKOe ABMKEHUE U
CrocoOkbI ero onucanus"
31 IlepBeiit 3akon HerotoHa. Bektop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHonelicTByrO1IAs cuiia https://m.edsoo.ru/ff0ae72a
3 Tperuii 3akoH HeroToHa. bubnnorexa [HJOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
bu6mmoreka [IOK
34 Cuia ocTH. 3akoH ['yka
yrpyT - https://m.edsoo.ru/ff0aeca2
35 Pemenue 3agau mo teme "Cuna bu6mmoreka [IOK
ynpyroctu" https://m.edsoo.ru/ff0aebbe
JlaGopaTtopHast pabota
"UccnenoBanue 3aBUCUMOCTH CHJITBI
. bubnuotexa [JOK
36 YIPYTrOCTH, BOSHUKAIOIICH B
https://m.edsoo.ru/ff0ace28
MpYy>KWHE, OT CTETIeHH edopmarun
py>KUHbI"
bu6mmorexa [IOK
37 Cuna tpenus. Koadgdurment tpenns
p pprn P https://m.edsoo.ru/ff0af738
38 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK

Kod(UIIMEeHTa TPEHUS CKOIbKCHHS "

https://m.edsoo.ru/ff0af8be




JlaGopaTtopHnast pabora
"UccnemoBanue 3aBUCUMOCTH CHIIBI

bu6mmoreka [IOK

39
TPEHUS CKOJIBXKEHUS OT CHJIBI https://m.edsoo.ru/ff0afa26
HOPMAaJILHOTO JIaBJeHus"

40 JIBr>KeHuUe Te MO OKPY>KHOCTH TO]1
JIEUCTBUEM HECKOJILKUX CHUII

41 3akoH bepnyiu u nogbéMHas cuia
KpbLIa
Ypok-koHpepenius "CoBpeMeHHbIE
JIeTaTeNbHbIE allllapaThl, Cy/1a HA

42 MOABOJIHBIX KPBUIbSX, AHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUJISIX.

JIBr>keHue mnoes3aa Ha MarHUTHOM
noaymke"

43 Cuita TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS https://m.edsoo.ru/ff0af044
JIBr>xeHUE Ten BOK

44 I'paBUTALIMOHHOIO II_I)zI-I;T a. IlepBasa bubmmorera [TOK

P pa. 1lep https://m.edsoo.ru/ff0af5f8
KOCMHYECKasi CKOPOCTh
45 HesecoMocTs u neperpys3ku bubmmorexa [TOK
PeIpy https://m.edsoo.ru/ff0af33c

46 PaBHOBecHe MaTepUanbHON TOUKH. bubnmnoreka [JOK
AOGCOmIOTHO TBEPOE TENIO https://m.edsoo.ru/ffOafe36

bu6mmoreka [JOK

47 MowmeHT cuibl. [IpaBuino MOMEHTOB https://m.edsoo.ru/ff0b02b

4

43 VYpoxk-uccnenosanue "OnpeaeneHne

HCHTpA TAXKCECTHU PaA3JIMIHBIX Ten"




Nmnynsc tena. 3menenue

49 uMmnyiabca. mMnynsc cuiel. Yopyroe bubmmorexa [OK
g ' 4 . Py https://m.edsoo.ru/ff0b07fa
Y HEYNPYroe B3auMOICICTBUE
50 3aKOHbBI U3MEHEHUS U COXPAaHEHUS
UMITyJIbCa
51 PeakTuBHOE IBUXKEHUE
Pemenue 3agau o teme "3akoH
bubmuorexa [JOK
52 COXpaHEeHHUsI UMITyNibca. PeakTuBHOE
" https://m.edsoo.ru/ff0b096¢c
JIBUKCHHE
bubnuorexa [JOK
53 Mexanndeckas paboTa U MOIITHOCTh &
https://m.edsoo.ru/ff0b0a84
bubmuorexa [JOK
Pabota cuibl TSKECTH, CHIIBI
54 https://m.edsoo.ru/ffO0b0db
YOPYTOCTH U CUJTBI TPEHUS g
JlabopaTtopHast pabora "Ornpezenenue
55 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIB>KEHHUH TeJla 1o
TOPU30HTAJIBHOMN MOBEPXHOCTH"
56 CBs13b HEpruu U paboThI
JlaGopaTtopHast pabota "Onpeznenenue
paboThI CHIIBI YIIPYTOCTH IIPU
57 noabEME Irpy3a C UCTIOIB30BaHUEM
HEIOABHUKHOTO M TIOJIBI’KHOTO
0110K0B"
58 IToTeHumanbHas SHEPrUs
59 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
60 3aKOH U3MEHEHHS U COXPAHECHUS bubnmoreka [JOK




MEXaHUYECKON IHEPIUn

https://m.edsoo.ru/ffOb12fe

61

Penrenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXPaHEHUS
MEXaHU4eCKOM sHepruun"

62

[ToaroToBKa K KOHTPOJIBHOM paboTe
o teme "B3auMonelicTBue Tel.
3aKOHbI COXpaHeHus"

63

KoHTpoinbHas pabota 1o Teme
"B3anMonelCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

KonebarenpHoe IBHKEHHE.
OCHOBHBIE XapaKTEPUCTHKH
KOJIeOaHHU: TIEPHO/I, YacTOTa,
aMILIATYa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b185
8

65

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKH. JJabopaTopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
nepuojia KojaeOaHuii rpy3a Ha HUTH OT
JUTMHBI HUTH"

0.5

66

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
nepuoJia KojaeOaHui MpyXKMHHOTO
MasiTHUKa OT Maccel rpys3a"

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

67

FapMOHI/ILICCKI/Ie KoJieOaHMs

68

JlaboparopHnas padora "H3mepenne
paTopHas p p
YCKOPEHHSI CBOOOTHOTO TajeHus"

69

3aryxaromiye KojaeOaHusl.
Bremyxaennsie konebanus. Pesonanc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0




70

IIpeBpalenue 3Hepruu npu
K0JIeOATEIbHOM JIBUKECHUHU

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

71

VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MEepHO/ia KoJeOaHui
rpy3a, HOJABELIEHHOI'O K JIEHTE, OT
Macchel rpysa"

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

72

MexaHandecKre BOJIHBI: IMPOJO0JIbHBIC
H IIOIICPCYHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

73

CBoiicTBa MEXAaHUYECKUX BOJIH.
JIJIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

74

Ypok-uccnenosanue "HabmroaeHue
uHTephepeHIUU U TUPPAKIIUNA BOJTH
Ha MOBEPXHOCTH BOABI"

75

Ypok-korpeperuus "MexaHu4IecKre
BOJIHBI B TBEPJIOM TEIIE.
CeilicMuueckue BOIHEBI"

76

3Byk. Pacnipoctpanenue u orpaxeHue
3ByKa

77

Pemenue 3amau mo reme "3ByK"

78

Ypok-uccnenoBasue
"JKCIIEpUMEHTAJIBHOE OIIPEIEIIEHHE
IPaHUILl YaCTOTHI CJIBIIINMBIX
3BYKOBBIX KOJeOaHMit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

Ypok-uccnenoBanue "Habmonenue u
00BSICHEHUE aKyCTUYECKOTO




pe3onanca"

Wndpa3Byk u yabTpa3ByK.
Kondepennus "Hcnons3oBanue

bu6mmoreka [IOK

81
YIBTPa3ByKa B COBPEMEHHBIX https://m.edsoo.ru/ff0b23ca
TEXHOJIOTHSX"
2 DJIEKTPOMAarHuTHOE MOJE U bubmmoreka [JOK
3JIEKTPOMAarHUTHEIE BOJITHEI https://m.edsoo.ru/ffOb2abe
83 CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepennus "lkana
AJIEKTPOMAarHUTHBIX BOJIH. Bu6 LIOK
noInoTeKa
84 Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
5 https://m.edsoo.ru/ffOb2fe6
BOJIH J1JI1 COTOBOM CBSI3H.
Pagunomokanus. Kocmuueckas cBs3b "
Pemenue 3agau Ha onpeneneHue BuG 10K
. noInoTeKa
85 YacCTOTHI U JJIUHBI JJIEKTPOMArHUTHOMN
https://m.edsoo.ru/ffOb2c6c
BOJIHBI
bubnnoreka [JOK
DJNIeKTpOMarHuTHas Ipupoja CBeTa. &
86 CKODOCTE CBETa https://m.edsoo.ru/ff0b31d
P 0
37 BosHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus
JIydeBas monens cBeTa u bubnnorexka [JOK
88 reoMeTpuueckas onTuka. Microunuku https://m.edsoo.ru/ff0b365
cBeTa 8
29 IIpssMonMHEHOE pacIpoCTpaHEHUE
ceeta. 3atmenus ConHua u JIyHbt
90 3akoH oTpaxeHus cera. [lnockoe bubnnorexka [JOK

3epKaio

https://m.edsoo.ru/ff0b38c4




[TocTpoenne n300pakeHHi,

91
c(hOpPMHUPOBAHHBIX 3€PKATIOM
[Ipenomnenue cBera. 3aKOH
bu6mmoreka [IOK
92 npesnomieHus ceera. [lonnoe
https://m.edsoo.ru/ffOb3aeca
OTpPa’KEHUE CBETA.
JlaGopaTopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia
93 [IPEJIOMIIEHUS OT yIJla MaJIeHUs
CBETOBOTO JIyya Ha TPAHUIIE «BO3IYX-
cTeKIo»"
04 Vpok-uccienopanue "AHaIu3 u
0OBSICHCHHE ONTUYECKOT0 MUpaxa'
VYpok-koHpepennus "Vcronp3oBanue
95 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS: bubmuoreka [JOK
CBETOBO/IbI, ONTUKOBOJIOKOHHAS https://m.edsoo.ru/ffOb3c5c
CBsI3b"
bu6mmoreka [JOK
96 JIuH3a, Xom Iy4yel B TMH3E
A https://m.edsoo.ru/ff0b3f2c
. bubmuorexa [JOK
97 ®dopmya TOHKOM JTUH3BI 1
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabota "Onpeznenenue bubnunorexa [JOK
98 (OKYCHOTO pacCTOSIHUSI U ONITUYECKOM https://m.edsoo.ru/ff0b420
CHJIBI COOMPArOIIEH JTUH3HI" 6
[Toryuenue n3o00paxeHui ¢
99 MTOMOIIBIO COOMparoiel u
paccenBaroNIei JINH3
100 Ypok-koHpepennus "[punumn bubnuorexa [IOK

JIEHCTBUSI ONITUYECKUX TTPHOOPOB

https://m.edsoo.ru/ff0cOa7e




(MHKPOCKOII, TEJIECKOII,
doroanmapar)"

I'ma3 kak onruueckast CHCTEMA.

bu6mmoreka [IOK

101 https://m.edsoo.ru/ff0b468
bnn30opykoCTh U 1abHO30PKOCTh 4
Pasnosxenue 6enoro ceera B CHEKTP.

102 Omngeitel HetoToHa. CoxxeHue bubmuorexa [JOK
CIIEKTpaJbHBIX I[BETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Ypok-npaktukym "Habnonenue u

103 00BSCHEHUE OIBITOB MO PA3TI0KEHHUIO bubnnoreka [JOK
Oenoro ceera B criekTp. [lonydyenue https://m.edsoo.ru/ff0cOe2a
0eJIoro 1BETa MPHU CI0KEHUH 1IBETOB"

104 OmnbiTel Pezepdopaa u mianerapHas bubnuorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
IToctynatel bopa. Monens aroma

105 bopa. Mcniyckanue u noriouieHue
CBETa aTOMOM.

bu6mmoreka [IOK
106 KBanThl. JIuneiiuaTeie CIEKTPhI
P https://m.edsoo.ru/ff0c144c
VYpok-tipaktukym "HaOmronenue
107 CI'E'IOH_IHiIX u ni:zeﬁanHX CIIEKTPOB bubmmorexa [TOK
 crertp https://m.edsoo.ru/ff0c1550
U3IIy4EeHHS U UCITyCKaHUs

108 PaguoakTuBHOCTE. Anbda-, 6eTa- u bu6mmorekxa [IOK
ramMMa-usiIy4eHus https://m.edsoo.ru/ff0c1672

109 CTpoeHune aTOMHOTO siApa. bu6mmorexa [IOK
HyxkiionHast Mogienb aTOMHOTO siapa https://m.edsoo.ru/ff0c18ac

110 PannoakTrBHBIE TPEBpAILICHMS. bubnnorexka [JOK




N30TomEI

https://m.edsoo.ru/ffOclal4

bu6mmoreka [IOK

111 ITepuon nonypacnana
pHOA yp A https://m.edsoo.ru/ffOc1b4a
Ypok-koupepenmus "JlelictBue

112 PaaMOaKTUBHBIX U3JIyYEHUI HA bubnunoreka [HOK
JKUBBIE OpPraHU3MBbI. 3alllUTa OT https://m.edsoo.ru/ffOc1b4a
paZio0aKTUBHOIO U3Iy4eHUs "

SnepHble peakuuu. 3aKOHBI
113 COX paHeHEs{ 3apsI0BOTO U MacCOBOTO bubmmorexa [TOK
p p https://m.edsoo.ru/ff0c1c58
quCen

114 DOHeprus CBsI3U aTOMHBIX s1iep. CBs3b bubmuorexa [JOK
Macchl ¥ DHEPruu https://m.edsoo.ru/ff0c1d7a

115 Pemenue 3amau no reme "SAnepHnie
peakuuu. JHeprus cBs3u"

116 Peakuuu cunTte3a u neneHus saep. bubnuorexa [JOK
Ncrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

117 HHEPreTHUKa. JKOJOTUUECKUE
po0JIEMBI sIIEpHON SHEPreTUKH"

[ToaroroBka Kk KOHTPOJIBHOM padoTe
" bubnuoreka [IOK

118 no teme "KonebaHusi 1 BOJHBIL.

" https://m.edsoo.ru/ff0c223e
CBeTOBBIC U KBAHTOBBIC SIBJICHUS
KonTponbhas pabota no teme

119 "Konebanus u BonHbl. CBETOBBIC U
KBAHTOBBIC SIBIICHUS"

120 Pemenue pacueTHbIX 110 TEME bubnuorexa [IOK

"MexaHndeckoe aBrKeHne"

https://m.edsoo.ru/ff0c245a




Pemenne PACUCTHBIX U KAUCCTBCHHBIX

121
3ama4 1mo reMe "B3aumosnericteue tea'"
Pemenne pacueTHBIX M KAY€CTBEHHBIX
122 3a/1a4 1o TeMe "3aKOHbI COXPaHECHUS
SHEPruM U uMIyianca'
123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe ABrKeHue"
124 JlaGopaTopHbie pabOTHI 110 TEME
"Bzaumonencrtaue tea"
125 JlaboparopHbie pabOTHI IO TEME
"ITpocTbie MexaHU3MBI"
126 Pemrenne pac4eTHBIX M KAYECTBEHHBIX bubnuorexa [IOK
3aja4 1o teme "TernsoBsie mporecch” https://m.edsoo.ru/ff0c2572
127 Pemenre pacyeTHBIX M KAYeCTBEHHBIX
3agad4 1mo treMme "BraxxHocTs"
Pelenne pacueTHbIX M KaUECTBEHHBIX
" bubnuotexa [JOK
128 3ama4 no teme "KIIJ[ TemnoBsix
on https://m.edsoo.ru/ff0c2a22
JIBUTATENEl
Pelenne pacueTHbIX M KaUECTBEHHBIX
129 3a1a4 110 TeMe ""3aKOHBI IOCTOSHHOT'O
ToKa"
Pemienne pacyeTHBIX M KaYECTBEHHBIX Bt 1OK
HOIHOTEKA
130 3agad mo teme "KIITJ]
" https://m.edsoo.ru/ff0c2b30
AIEKTPOYCTAHOBOK
131 JlaGopaTopHbie pabOTHI 110 TEME
"3aKOHBI IOCTOSHHOTO TOKA"
132 JlaGopaTopHbie pabOTHI 11O TEME bubnuotexa [JOK




"CseroBble gBiaeHud"

https://m.edsoo.ru/ff0c2c52

133 PaboTa ¢ TekcTtamu 1o Teme "3aKOoHBI | bubmuorexa [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/ffO0c2d6a

134 Pabora ¢ Tekctamu 1o Teme | bubmuorexa [JOK
"Konebanus u BoHBI" https://m.edsoo.ru/ff0c2e82

135 Pabora ¢ Tekctamu 1o Teme | bubmuorexa [JOK
"CBeroBbI¢ siBJIcHHS" https://m.edsoo.ru/ff0c3044

136 Pabota ¢ Texctamu 110 Teme |
"KBanTOoBas U sinepHas pu3uka'

OBUIEE KOJIMYECTBO YACOB I10
- 136 24.5

I[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» ®usuka, 7 xknacc/ [epeimkun .M., BanoB A.U., AkiinonepHoe 0011ecTBO
«3narensctBo «IIpocBemienue»

» dusuka, 8 knacc/ [lepeimkun A.B., I'ytauk E.M., IBanoBa A.U., O61iecTBo C
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO «I3maTenscTBo «IIpocBemenue»

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.I., [lerpoBa M.A.,

AknronepHoe o01iecTBo «M3aaTenscTBo «DK3aMeH»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

e Metoauka o0yuenus pemenuio 3ajau, Kamenkuii C.E., Opexos B.I1. MeTtouka
peleHus 3aziau 1o ¢u3uKe B cpeHen 1ikose. M. 1971

e Cemke A.U. - HectangapTHble 3a/1auu no pusuke (B rnomors yunresnto) —

2007
e OumMmuazHble 3a7a4u
- benomunenkuit C.H. - OnuMnuaaHbie 3a7i@uu 1o (pU3MKe 17151 yIaluxcs
JleCsThIX Ky1accoB - 2013
- KembpoBckuii-ITogroroBuTeibHBIE_3aauk_K_OJUMITHaaM_T10_¢u3vke_1984
e ®du3wmKa. 7 Knacc. Meroanueckoe rocobue K yuebHuky A.B. TlepbImkuHa
e ®du3wmka. 8 Knacc. Meroarueckoe rocobue K yuebHuky A.B. TlepbImknHa

o ®usuka. 9 knacc. Metoguueckoe rocobue K yueOHUKy IleprpinkuHa-I'yTHUK

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HUHTEPHET
1. Enunas xomnekmus LOP. IlpeamerHas kosutekuus «Du3uKa»

http://school-collection.edu.ru/collection
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