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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm QeaepaibHO padoueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (PM3MUECKUX 3HAHUM, U Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PA3BUTHUS MPEIMETHOTO COJCPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCA CHUCTEMOOOPA3ylOIIMM JJisi  €CTeCTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee siCHble OOpa3lbl NPUMEHEHHUS HAyyHOro MeEToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenne ¢u3ukn Ha YrIyOJIEHHOM YpOBHE TMIpEIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh AHHBIE M HKCIIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA MJIS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpeMJICHUs OOydarouuxcsi K HaAyYHOMY H3YYEHUIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

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

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

dbopMHpOBaHUE YMEHUW TPUMEHATHh (U3WYCCKHE B3HAHUS W HAYYHBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpoBaHUE TPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABJICHUIM 0 BO3MOXHBIX  cepax  Oyayuieit
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHpoBaHHE TOTOBHOCTHM K JalibHEWIIEMy HW3y4YeHUIO (U3MKU Ha
yIIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Mpodried oOydeHHs Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SIBICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJIOB PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPEOYIOITNX
CO37aHUsl W WCIIOJIb30BAHUS (PU3WUYECKUX MOJENeH, BKJIIOYash TBOPYECKUE U
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
(bu3MYeCcKue BEIMYMHBI, BBIIBUTATh THIIOTE3bI U MpeE/Iarath SKCIIEPUMEHTAIbHBIC
CIIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, KCIEPHUMEHTAIHHBIC
WCCJICIOBAHMUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJIFOYasi MH(POPMAITHUIO O COBPEMEHHBIX JTOCTHKCHUAX (DU3UKU, MHTCPIIPETAIUS U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3nYECKON HAyKH.



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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SIBIeHUs TPUPOABI (IJIEMEHTHI COJEpKaHUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
Wsmepenne Qusnvecknx BeauuuH. OTanoHbl. Dusmueckue mnpubdopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuna Oe3onacHoro Tpyna npu padbore ¢
JabopaTopHbIM 00OpyIoBaHuEeM. MexayHapoaHas cuctema eauHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3Y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

Mexanuueckue, TEIUIOBBIE, JJICKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPH U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTOsIHUN.

N3mepenue mnomany u oobéMa. MeTo 1 majaeTKu.

N3mepeHne BpeMeHHN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

[IpoBenenne wuccaeqoOBaHUsSL IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrxenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM W TBEPIBIX
(kpuctamnuyeckux) Tesl. B3auMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHUEM (PoTorpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOAHOE MajJeHHe KaK MpPUMEpP HEPABHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOmue
NOHATUST 00 OTHOCUTENIBHOCTH JBWXKeHUs. CIOXKEHUE CKOpPOCTEed ISl Tell,
JBIOKYIIUXCS MMApalIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABWXKEHHSA Tell. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IlnotHocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJJMYECTBOM MOJIEKYNl B efuHuIle o0béma BemectBa. CMecH M CIUIaBBL
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONIbXKEHUST U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmronenue siBfieHust HHEPIIUH.

Hab6nrogenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopnsie padomul u onsimel.



OrnpeneneHue CKOpPOCTH PABHOMEPHOTO JABMXKEHHUS (IIapvKa B MKUJIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

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

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  I[JIYOWHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

Atmocdhepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aymHON o0onouku 3emun. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepPHOTO TaBJICHMUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cI0BUE BOSHUKHOBEHUS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wiu KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAA
IJIOCKOCTh, HOJKHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [IpaBuio
MOMeHTOB. [IpuMmeHeHHe TMpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas oHeprusi. KuHeTmyeckas ¢ TOTEHIMAJIbHAS SHEPrusl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HakIIOHHOM MIIOCKOCTH.

W3yuyenune npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHUS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOU TEOPHH.



Mogenn TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHMHETUYECKOU Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAMWLUIAPHbBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBs3b TeMHEpPaTypbl CO CPEAHEH KUHETHYECKOM SHEPTUEH
TEIUIOBOTO JIBM)KEHUS YacTHUll. TeMnepaTypHbIE IIKAJIbI.

Buytpennss sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEpIHUu:
TerIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, M3JIydeHHe. Bupl Teronepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbBHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUNEHUS  OT
aTMocgepHoro pgaBiaeHus. HachlllieHHBI W HEHACHIEHHBIN map. BiaxxkHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOLIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHMSI U MPEBPAILCHUS] SHEPTHUM B MEXAHUYECKUX M TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBAEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaNMWUISIPHBIX SIBICHUU.

HabmroieHue TenaoBoro paciimpeHus Ted.

W3MeHeHne nAaBiieHUs ra3a MpU HU3MEHEHHMH OOBEMa M HArpeBaHUM WM
OXJIQXKJECHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOnronenue kumneHusl.

HaOmnroienre mocTosIHCTBA TeMIEPATYPhl IPU TUIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIIEPATYPBI.

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

Omnpenenenue AaBiIeHUs BO3yXa B OaUIOHE IINPULA.

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

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeneneHue KoJUYeCTBa TEIJIOTHI, MOJYYSHHOTO BOJOW MpPH TEII000OMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIAPEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kymona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siiekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUN HIEKTPUUECKUX TI0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPaHEHHUS NEKTPUUECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuia Toka. JIEKTPUUECKOE HaNpsHKEHUE. AMIIEpMETp
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONMpPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE



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

PaGota ¥ MOIIHOCTH DJEKTpPUYECKOTOo ToKa. 3akoH Jlxoynsa-JleHua.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeiCcTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUdeckoro Toka. OnbelT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmIpeleiieHue €€ HampaBJICHUS.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCT-POUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0IeMbl SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pozia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

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

[TpOoBOJHUKH M TUDIICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mMepeHue Cuitbl TOKa aMIIepMETPOM.

N3Mepenune 35eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBanrue HEBO3MOXKHOCTH Pa3ACICHUS MTOJI0COB MATHUTA.

MoaennpoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbITel 10 HAOMIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeabHOrO CONPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOHA OMa J1J1s MOJTHOM 1ENu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WIHM NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUSA KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoncTtpynpoBanue u n3ydenue paboThl FIEKTPOABUTATENS.

N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA 3JEKTPOMArHUTHOM  MHAYKIUH:
UCCIIEOBAHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

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

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NIEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUYKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
IIEPEMEILICHHS IS IPSAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa O0pallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunsl. PaBHOAEHCTBYIOIAs cra.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujia TPEHUS CKOJIbKEHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBM>KEHHME TEN O OKPYKHOCTH IO IEVCTBUEM HECKOJIBKUX CHIL

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

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TuiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpErpy3KH.

PaBHOBecue matepuanbHO TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tenma. W3meHenune wumnynbca. KMmmoynse cuibl.  Ypyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbpHast SHEPTHs Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHECHUS
MEXaHWYECKOU JHEPTUH.



Jlemoncmpayuu.

HaOnroienne MeXaHW4YeCKOTO JBHXKCHHUSI Tella OTHOCUTENIBHO Pa3HBbIX Tel
OTCUETA.

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

N3mepeHne cKOpOCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HabGnronenne MexaHUYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBUOKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

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

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HaOmronenue paBeHcTBa CUII IPU B3aMMOICHCTBUM TEII.

N3meHeHue Beca Tela Mpyu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMITYyJIbCa MPU YIIPYTOM B3aMMOJIEMCTBHH.

HaOmnronenue peakTUBHOTO JBUKECHUSL.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEUIIEro pPaBHOMEPHOIO
JBYDKCHUS IApUKA WA TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBIKCHUHU O3 HavaJIbHOM CKOPOCTH.

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

HccnenoBanre ABUKEHUS TeJla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHUS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.



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

OmnpeneneHue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JABMXKEHHUM TeJa MO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenune. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIA: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konebanus. Pesonanc.

MaremaTnyecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpQepeHus u qudpakuus. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpa3Byk. Mcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOmronenne konebanuii Tel mod OEHCTBUEM CHIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomel u onvimel.

OmnpeneneHue 4acTOThI U NMEpUoJia KojJeOaHU MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHUM Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

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

[IpoBepka HE3aBUCUMOCTH TiepHoja KOJeOaHWUW Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.



Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

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

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

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO HHTEPPEPEHITUN U TUDPAKIIUU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuKa. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaneHue cBeta. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. l[locTpoeHue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonm mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cUcCTeMa
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh M 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Hemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIONIEH JIMH3E.

[Tomyuenue n300pakeHnuii ¢ TOMOIIBIO JINH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHui ¢ TOMOILIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (pOKyCHOrOo pacCTOSIHUS M ONTHYECKOW CHUJIBI cOOMparomien
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

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

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix saep. JleicTBue paauoakTUBHBIX
U3JTy4eHHUI Ha )KUBbIE OPraHU3Mbl. 3aIMTa OT PAAUOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPrUM. Peakiuu cuHTE3a U
nenenus suaep. Mcrounumkum sHeprum ConHua u 3BE3A. SnepHas sHepreTuka.
DKOJIOTMYECKHE NPOoOJIEMbI SAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

Perucrtpanus n3nydeHus: IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopusie pabomel u onvimel.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



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

B nmpomecce wu3ydeHuss JAHHOTO MOMAYJIS PEATU3YIOTCS U MOJYy4aroT
JanbHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEeIMETHBIX M METaNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (OopMUPOBaHKE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, HUCCIeA0BaTENIbCKUE JEUCTBUS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAINA3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

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

peuieHue 3a1ad, OTHOCSIIMXCA K PAa3JIMYHBIM pa3fenaM M TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJTHEHUE JIAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NEepeyHel K pas3fenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIEPUMEHTAILHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHdsl PAa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUKCKOMN
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHO20 NO3ZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUEHTAlUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPO/IBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

e S)popmuposanun Kynomypot 300p06ba U IMOUUOHAILHOZ0 O1AZONONYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TpaBUJl O€30MAaCHOrO TIOBEJICHHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHM MPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOILIEH CpeIbl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B MPHOOPETECHUH HOBBIX (PU3MUECKHUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUA HAa OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesynpraTe OCBOEHHS MHpoOrpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
oOmiero oopazoBanus y o0dyyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHUBHbIE  YHUBEpCAJbHbIE  y4eOHbIE  JCHCTBHS,  PETryJISTHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS
ba3oBble 1ornueckue aAeiicTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH  OOBEKTOB
(ssBNIEHMI ), KJTaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMs] B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3I O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eUCTBUA!

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEICKUN HHCTPYMEHT TO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TOIYUCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh TMPEITNOJIOKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ undpopmaumeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUETOM MPEIJIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPHPETHUPOBATH HHPOpPMAIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEIBLHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpencTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMU,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOTro MmaTepuala, pe3yJbTaTOB JIA0OPATOPHBIX
paboOT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbl H
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
0J1aroKeIaTeILHOCTH OOIICHUS,

COIIOCTABJIATh CBOM CYXKJIEHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB AMAJIOra,
OoOHapyXMBaTh pa3IM4Me U CXOACTBO NO3UIIMIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD 1EJIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATH JCUCTBUS T10
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaTh IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIWMHHUPYS CBOM MEHCTBHA C JOPYTMMHU WiEHAMU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOMUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NUYECKON 3adaud WK
IJIaH HCCIEOBaHUS C YYETOM HWMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIli{ U TIpejiarath iaH €€ n3MCHCHUS;

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJ€ CIopa WIH ITUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MIPU3HABAaTh CBOE MIPABO HA OIMOKY NPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0ydeHus ¢ 7 Kiacce npeIMeTHbIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHsi, PaBHOJCHCTBYyIOWIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuvarh sBieHus (Auddy3ns, TEIIOBOE IBMKCHHE YaCTHIL
BEII[ECTBA, PABHOMEPHOE JBWIKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEINIEHHON OChIO BpallCHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh  NPOSIBIIGHHE  M3YyYEHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (pU3nuecKkue sIBICHUSI B MPHUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTU B MPUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMHUCHIBATh HU3YyUYCHHBIE CBOMCTBA TeJl U (PUIMUECKUE SBJICHUS, WCIOJIL3YS
dbu3nyeckre BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTOJIb3YEMBIX BEIIWYUH,
uX OOO3HAUCHUS W EOUHUII (U3UYECKUX BEIUYUH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (UBUYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs CW (BAOJb OAHON mpsiMoi), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEepPruu, NpH STOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alHMCHIBATh €ro MaTeMaTHYECKOe
BBIPKCHHUE;

CTPOUTHh MPOCThIE (PU3MUECKHE MOJENU pPEealbHBbIX OOBEKTOB, MPOIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3nYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUSA, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOylOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUIMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIEMOYKY pacCyXKJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKyY, BIOMpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB
1 GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHUE 3a/layM, BBIABIATH HEIAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKONW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPEUICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXKHO pEUIMTh MpU MOMOIIU
buznyecKknx METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO pEIICHHs, B
ONMCAaHWU  UCCICIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPEHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEUCTBHE MPOCTHIX
MEXaHM3MOB): (HOPMYJIHMPOBATh MPEANOJI0KEHHE (THUIIOTE3y) O BO3MOXHBIX
pe3ynbTaTax HaOJI0IeHUH, CAMOCTOATEIBFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYIUPOBATH BHIBOIbI;

NPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHHUS CKOJBXECHMS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOIIash Ha MOTPYXKEHHOE B >KHUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBBIBATH BBHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nYeCKUX BENWYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIONMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (GOpMyJIUpoBaTh 3aJady U THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISTh MOJTYYCHHBIE 3aBUCUMOCTH (DPM3MUECKUX BEIUYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, J€JaThb BbIBOJABI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

coONI0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIUIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOIMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloOIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBUYKHBINA M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmUcaHus (B TOM
quclie: MOJUIMITHUKY, YCTPOHCTBO BOJONPOBO/IA, THAPABINYECKUI Tpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIOJb3YysS 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl M CXEMAaTUYHBbIE PHUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB NpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPU OOpalllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAINU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS PA3IUYHBIX HMCTOUYHUKOB BBIJEIATH
uHpOpMaIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
WuTepHer, BnaneTs npuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus
UH(pOpPMAILIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIC KpATKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOIMYHO JAeNaTh KpaTKUe COOOLIECHUS O pe3yiabTaTaxX MPOEKTOB WM Y4EOHBIX
UCCIICIOBAaHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUYEHHBIH MOHATHHHBINA
ammapar Kypca GU3UKHU, COMPOBOXKIATH BHICTYIUICHUE NTPE3EHTALINEH;

OpU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U UCCIEJOBAaHUM pacHpeneniTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aJja4aMH, CJICIUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, a/JleKBaTHO OIICHHBATh COOCTBEHHBIA BKJIAJI B
NESATENIbHOCTh ~ TPYIIIbI, BBICTpaMBaThb KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHust ¢ 8 knacce mpenMETHbIE PE3yJbTaThbl HA YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBHIIICHHBIA W HEHACBHIIIEHHBIA Map, CIOCOObl W3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA JJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN IIOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
pElIeHUH YYEOHbIX U MPAKTHYECKUX 3a]a4;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alMs, KHUIIEHHE, CIOCOObI
TerJionepeaayn (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUYE€HUE), TEIJIOBbIE MOTEPH,
ANEKTpU3aLUs TeJ, B3aUMOJCHCTBUE 3aps/iOB, JCHCTBUS DJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyXxaromeM wmupe (B TOM 4ucie (U3HYECKUE SBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAIBI B IPUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, SIEKTPUUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoITH0COB, POJIb MArHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



INPaKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBa
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA TeJ M (DPU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTrypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjAelbHas TEIJIOEMKOCTh BEIIECTBA, YZAEJbHAs TEIIOTa
IUIaBJICHUS, YAENbHas TEIUIOTa NmapooOpa3oBaHMs, YJElbHas TEIUIOTa CrOpaHUs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUUYECKUM 3apsii, CHUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsHKeHUE, COMpOTHBIICHHE NpoBoAaHUKA, DJ[C B 1enmM MOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJEIbHOE CONpPOTUBJICHHE BeUIeCTBa, padOTa U MOUIHOCTh
AIEKTPUYECKOr0 TOKA), MPY OMUCAHUHU PABUIIBHO TPAKTOBATHh (PU3NYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXoJUTh (OPMYJIbl, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMYUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMH 3JIEKTPUUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, nmpasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1€ , 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU ATOM pasziuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU PEAlbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATH IIPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUH, MPUMEHITh (PU3NIECKHUE MOJIEIH JIJIs1 OObSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKHE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/adyd, B TOM 4HCIe TpeOyloIre YHCIEHHOTO OLIEHUBAaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJUYHUH, MPU ITOM BHIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO LEIMOYKY PpaCCYKJAEHUM C OINOPOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajJadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3UYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (hOpPMYJ, CBA3BIBAIOIIUX (PU3MUYECKHE BEIUMYMHBI,
3alKMCBIBATh KPAaTKOE YCJIOBUE U Pa3BEPHYTOE PEIICHHE 3aJaydd, BBIABIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/layd, MCHOJb30BATh CIPABOYHBIE JaHHbIE, MPUMEHATH METOJAbl aHAIM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTh



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3nyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3NYEeCKUX METOAOB, M NpeijaraTb OPUEHTHPOBOUHBIM CIIOCOO pELICHUS, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MTOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISPHBIE SBJICHMS, 3aBUCUMOCTb JAaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HarpeBaHus) MpH
U3Iy4eHUH OT LBETa H3JIydarouledl (MOIJIOMAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ MOBEPXHOCTH,
NIEKTPU3ALUs TEN U B3aHUMOJCHCTBHUE AIEKTPUUECKUX 3apsAJI0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEH MOCTOSIHHBIX MAarHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTessl MOCTOSIHHOIO TOKa): (hOPMYIHPOBATH MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE U KOCBEHHbIE HW3MEpPEHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHUJIa TOKA, HAIMpPSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUCHUE M3MEPSEMOI BEITMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHNUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WU
OXJIQXKJICHUS, UCCIIEOBaHUE SIBJICHUS TEIII000MEHA MPU CMEIIMBAHUY XOJIOJHOU U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO COMPOTUBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAOIIEr0 Yepe3 MPOBOJHHUK, OT HAIPSDHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (QOPMYyIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLIHUH,
IPEJCTaBIISTh MOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEJOBaHMSI;



coOoaTh MpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI ICUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX omucaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK INEKTPUUECKON IHEPTHH, IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIOJIb3Yysl 3HAHUS O
CBOMCTBAX (PU3MUECKUX SABJICHUN, HEOOXOAUMBbIE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHUYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, THUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJSATH CXEMbl JJIEKTPHUYECKHX ILened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIOJIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IMPOLIECCOB MPU PEIICHUU Yy4eOHO-TIPaAKTUYECKUX
3ajay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOMCTBaMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B nTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX WCTOYHHUKOB BBIICIATH WH(OpMAIuio,
KOTOpasi SBJSIETCS] MPOTUBOPEUNBOM HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCI€ MyOJMYHO  MPEACTABIATH  PE3yJbTaThl  MPOEKTHOHW WU
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYECHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY4E€OHBIX TPOEKTOB U HMCCIICOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTaBICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTD
paspemnarh KOHQIUKTHI.

K koHiy oOyueHuss ¢ 9 knacce npelIMETHbIE Pe3ylbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JIBU>KCHUSI, HEBECOMOCTh U TMEPErpy3KH, IEHTP TKECTU, MEXAHUYECKUE BOJIHBI,
3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTIEHOBCKOE
U3ITy4eHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anbda-, Oeta- U ramma-
W3JIyYEHUs, U30TOMbI, SJICPHAS U TEPMOsJIEpHAs PHEPreTUKa) U CUMBOJMYECKUN
S3bIK (PU3UKY TIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 3a]1ay4;

YBEPEHHO  pa3juyarh  sBJICHUS (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE TMAaJIeHHE TeJ, JBM)KEHHE [0 OKPY>KHOCTH, B3aUMOJIEWCTBHE Tell,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenbHOe JABMKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYXKJICHHbBIE
KoJieOaHus), PE30HAHC, BOJIHOBOE JBW)XCHHE (PacipoCTpaHEHUE M OTpaKeHHE
3ByKa, uHTEepdepeHIus U qudpakius BOIH), TPIMOJIMHEHHOE PacCIpoCTpaHEHHE,
OTpaXEHUE U TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHue Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3ITy4YCeHUs) TIO OINHCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  W3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUE SBJICHUS B MPUPOJC: MPUIIUBBI U
OTJIUBBI, IBUXKEHUE TIaHeT COJIHEUYHOM CHCTEMBI, pEAaKTUBHOE JIBMXKEHUE JKUBBIX
OpTraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEUCMUYECKHUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JEeUCTBUE BUIUMOTO, YIbTPahUOJIECTOBOTO W PEHTTCHOBCKOTO H3JIYyYCHHH,
€CTECTBEHHBIN PaIUOAKTUBHBIA (OH, KOCMUYECKHE JIydd, PaTUOAKTUBHOE
U3JIy4YEeHUE NPUPOJIHBIX MHUHEPAJOB JIEUCTBUE PAJMOAKTUBHBIX HW3JIYYEHUU Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

ONMKCHIBATh HU3YUYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBJICHUSA, UCIIOJb3Ys
bu3ndeckue BENWYMHBI (CpeAHSIEI W MTHOBEHHAas CKOPOCTh Tella TIpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
naJIcHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJIHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS YHEPTUS CKATON NPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas DSHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsT M €IUHULbI (PU3NYECKUX BEIMYMH,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOUIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBa Ted, (U3NYECKUE SIBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaK€HUS U TNPEIOMIICHUS CBETa, (OPMYTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb aTOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOIO YHCEN MPH SAEPHBIX PEAKIMAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MATEMaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJENIN PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIICTISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(bu3MYECKUX MPOIIECCOB U pEUICHUs y4eOHBIX 3a/1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, POIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyIoIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUU (PU3MYECKHX BEJIMYHMH, [P 3TOM BBIOUpPATh aJCKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH H3 2—3 1IaroB ¢ ONOpOMl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyETHHIE 33JauM 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBAaTHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKHUE BEIUYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHHE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BATh
CIPABOYHBIE JAaHHbIEC, IPUMEHSATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCHOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs  3ajad, I[POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYE€HHOW MPH PEIICHNUH 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONKMCAaHWUU  HUCCIEIOBAHMS  pPAaclo3HaBaTh  IPOBEPSEMOE  MPEINOJIOKEHUE
(rumote3y), OILIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3yuyeHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXPAHEHHUS SHEPrHUH,
3aKOHA COXpaHEHMS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyM M BO3HWKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJlbIX KOJeOaHWil, MPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTpP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ysbTarax  HaOJIIOJCHMH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, Ompeaesss
CpeqHee 3HAaYeHHE M3MEpSIeMON BEIMYMHBI M OMNpeAeNsis IOTPEIIHOCTh
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO PUOOpa);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TpPEeHUS  CKOJBKEHUS,
MEXaHHUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHUM
MaTEeMaTHYECKOTO W TPYXHUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(POBBIX MNPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJla HW3MEpEHHs, IUIAHUPOBAThb H3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY,  BBIYHCISATH  3HAUYEHWE  BEJIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIEPUMEHTAJIbHbIE UCCIIECOBAHUS 3aBUCHUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpENeJICHHEe YCKOPEHUs CBOOOAHOTO NAaJCHHUSA, HCCIEJOBAHHE
W3MEHEHUS! BEJIMYMHBI M HAIMpaBJICHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJoOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHHUE OSHEPIHMH YaCTHIIBl 10
TOpMO3HOMY NyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYTUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BHJI€ TaONHIl U TpapUKOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOmoaTk npaBuia 0Oe30macHOro Tpyaa npu paboTe ¢ JabOpaTopHBIM
o0opy1I0BaHUEM;

XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUS U3YUEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOHM Ha WX ONUCaHus (B TOM
yucye: CHOUAOMETpP, AATYMKUA TOJIOKEHHUS, PACCTOSHUS W YCKOPEHMS, paKeTa,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapar, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, TO3UMETP, Kamepa BuiabcoHa), MCHosib3ysl 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMHU W TEXHUUYECKHUMH YCTPOMCTBaMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTUYECKOIO TOBEACHHUS B
OKpYKaIOIIEH CpeIE;

OCYILECTBIIATh MOUCK HH(pOpMau puzndeckoro cojaepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYSl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydEHHOHW HWH(pOpMAIlMd Ha OCHOBE HMEIOLIMXCA 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WNuTepHeT, BianeTh mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJCPKAHUS, IMyOJIMIHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM MCCIIEI0BATENBCKOM AEATENBHOCTH IPU
TOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpEe3eHTalle ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsnsie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 du3nyecKkne BeININHBI 4 3
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBrOKeHHEe U B3aUMOJICHCTBUE YaCTHII 4
' BElIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHUYEeCKO€E OBIKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15 2
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U ra30B
4.1 Hasnenue. [lepenavya naBneHust TBEpAbIMU 5




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus 5
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 15




8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DONeKTpOMarHuTHAs MHIAYKIINS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Wroro no pazueny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

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

31 DIIeKTPOMArHUTHOE TOJIE U

SJICKTPOMArduTHBIC BOJIHBL

Hroro no pasaeny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIIpOCTPAHEHUS CBETA

4.2 JIuH3b1 U onTUYECKUE TPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjiomeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITHIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIC SIBJICHUS 3 1
' (MOBTOPUTENHHO-0000IAOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUIi MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. ABineHus 1

PUPO/IbI

Ou3nyecKue sIBICHUS 1

dusnyecKkue BeMYruHbl. Pa3MEepHOCTD.

®uznyeckue npudopsl. Ilorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHENHBIX pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpenenenue 1 1

pa3mepoB MajbIxX Teld. Metoj psiioB”

MeTtonbl HaydHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bl: AATBHOCTD MOJIETA ILIAPHKA, 1

MYIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTa IMycKka'"

Crpoenue Bemectsa. ONbITHI, 1




JOKa3bIBAOIHNE JUCKPETHOC CTPOCHUC
BEIICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsiJIOB (C UCIOJIb30BAHUEM
dororpadwuii)"

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

JBuxenue yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBrkeHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

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

Mexanunyeckoe npuxeHue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMTHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




I'paduku npsSAMOIHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

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

22 CPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 10 HaKJIOHHOM miockoctu"”

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

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

25 "Mexanuka. PaBHomepHoe
psIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEpUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMNATENFHOM JIBUKEHUU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC 1O
B3aMMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlaGopaTtopHnast pabota "Onpenenenue
MJIOTHOCTHU TBEPIOTO Tesa"

31 Pemenne 3amgau o reme "Macca Tena.
ITmorHOCTE BertecTBa"

32 Cwmecn u ciasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

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

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

Kontponbnas padota mo teme "duznka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBEJICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHU BelllecTBa. Mexanuka"

35 Cuna. fIBnenue tarorenus. Cumia TSXKECTH

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

37 Cuna ynpyroctu. 3akoH ['yka

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

39 WU3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OmnbITHI,

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

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIas cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHoaeiicTBytomas cuia”




Pemenne 3agau o reme "B3aumoneicraue

4 ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

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

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

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

49 KonTponbhas pabota no Teme
"B3zaumonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH U ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTnyeckue ycTponcTBa

55 3aBUCHMOCTH JIaBJICHUS YKHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napamoke

57 Ypok-npoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapapauueckue

58 "
MEXaHU3Mbl

59 Hcnonp30BaHne BHICOKMX JAaBJICHUHN B
COBPEMEHHBIX TEXHOJIOTUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAOKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

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

63 N3mepenue atMmochepHOro JaBiaeHuUs.
OmnsiT Toppuuenu
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st
U3MEpEeHUs aTMOC(EepHOro J1aBiIeHUs

65 bapomerp-anepoun. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

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

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

69 BBITAJIKUBAIOLIEH CHUJIBI, JEUCTBYIOIIEN Ha
TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Hccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bemMa
MOTPYKEHHOU B )KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [naBanue cynos

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

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

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

76 teMme "JlaBieHue TBEpAbIX TN, KUAKOCTEN
U ra3oB"

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

78 Mexanunueckasi pabota

79 MomHocTs
Pemenue 3a1ay Ha onpenenenue padboTsl U

80
MOIIIHOCTHU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

82 Pemenue 3amau mo Teme "Pabora cuiibt
TSXKECTU U CUJIbI TpeHus"

83 VYpok-uccnenoBanue "Pacué€tr MOIIHOCTH,
pa3BUBaeMoi Ipu MoabEME 1o JecTHuLe"

84 [IpocTeie MeXaHM3MBI

85 MowmenT cuibl. [IpaBuiio MOMEHTOB




JlaboparopHas pabota "M3ydeHnue npaBuiia

86 pblyara JJisi HOJIBUXKHOTO U HETOIBHKHOTO
6110K0B"

87 "30510TOE MPaBUIIO" MEXaHUKHU

88 VYpoxk-npoekT "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU TapaMeTpaMu”
Ypoxk-koudepenuus "[Ipoctsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT monesznoro neicTBus
MPOCTBIX MEXaHNU3MOB
JlaboparopHas pabota "Onpenenenue

91 KII/] moaBM)KHOTO M HEIIOABIKHOTO
0s10Kk0B"

92 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIUAaIbHAs SHEePTUs

93 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
VYpok-3KcrepuMeHT "IKCepUMEHTAIBHOE

94 orpesielieHue N3MEHEHUST KHHETHIECKON 1
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN
TeJIa MO HaKJIOHHOM MI0CKOCTH"

95 [ToaroroBka k KOHTPOIBHOM paboTe MO
teme "Pabota u MOIHOCTE. DHEeprus"

96 KonTponbhas pabota no reme "Pabota u
MOIIHOCTb. DHEprus"

97 Pabota c Texctamu 1o Teme

"MexaHndeckoe aBrKeHne"




Pabora ¢ Texkcramu o Teme "CtpoeHue

98 " 1
BEIIIECTBA
99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pafiom ¢ TEKCTaMH 110 T?Me "JlaBneHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
101 Pabora ¢ Texkcramu no Teme "Dueprus’ 1
102 Pa6ota c TeI'('CTaMI/I no teme "[Ipocteie 1
MEXaHU3MBbI
OBUIEE KOJIMYECTBO YACOB I10 102 15

I[TPOT'PAMME




8 KUIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabnpie  Ipakriieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdueie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa3oB"
5 CMaunBaHue U KanWIISIPHOCTD. 1
IToBepXHOCTHOE HATSKEHUE
TennoBoe pacmMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa
TemnepaTypHbIe Kbl 1
9 BHyTpeHHsist 3Heprus u crnocoosl eé 1
WU3MEHEHUS
10 Bune! Ternonepenaun 1
Ypoxk-koHdpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LEJIsIX SHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenbHas 1

TCIIJIIOEMKOCTD




13

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

14

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

15

16

17

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

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOT'O BOJIOM
pH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM [TUINHAPOM"

18

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

19

20

21

Pemenue 3amau nmo treme "IlnaBiaenne u
OTBEpJIeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeNbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

TCI

22

[TapooGpa3oBanre U KOHIEHCAITUA.




Hcnapenue

Kunenue. Y nennHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

24 Pemenue 3amau no treme "IlapoobpazoBanue
" KuneHue"
Ypok-uccnenosauue "O0bICHEHNE

p

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

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

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEIILHON BIAXHOCTH BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [IpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KII/] TersmoBoro aBuraTess

34 Pemenne 3agau mo treme "KIIJ] TermroBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsle ABUTATENN




U 3allliTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TETUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

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

39 siBNeHns. MI3MeHeHne arperaTHbix
coCTOsIHUI BerecTBa"

40 Onektpu3zanus Ten. J[Ba poaa 3apsiioB
Ypoxk-uccnenosanue "Mccnenopanue

41 Croco0O0B Pa3IUYHBIX BEUIECTB
HadJIEKTPU30BHIBATHCA "

42 B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 AEKTPUYECKOr0 noJs. [IpuHimn
CYNEPIO3ULNH IIEKTPUUECKUX TOTEH

44 Hocurenu snekrpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTPUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnegopanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI HA 1
MIPOBOJIHUKHU U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHas padota "COopka u

56 HCIIBITAaHUE DJICKTPUUECKON LIETIH 1
MOCTOSIHHOTO TOKa"

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

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

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

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

62 Pemenue 3amau mo teme "3akoH Oma" 1

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCIMHCHUA ITPOBOAHHUKOB




64

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

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TTIPOBOHUKOB"

66

67

68

JlabopaTtopHast padota "[IpoBepka npasuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSMHEHHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J1J1sl OJIHOU
enu

69

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

70

71

JlabopaTtopnast padota "Onpenenenne IC
N BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
ToKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1eMEHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHas pabota "Onpezaenenue
paboThl U MOIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
3EKTpUYECKOro Toka. KopoTkoe 3ambikaHue

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MIPUHLIMI AEUCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumojaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuuecKue 3apsabl. 3apsHKCHHbBIC Tena
" X B3aumMoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

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

VYpok-uccnenosanue "M3yuenue
MarHUTHOT'O TOJISI TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHNUH U Pa3/IeiCHUN.
Busyanuzanus nosst mOCTOSIHHBIX MarHUTOB'

82

OneiT Opcrena. MarautHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTPOMarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUSA

Pemenue 3amaud no reme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcrnonp30BaHuE 3JIEKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 JlaboparopHas pabota "M3ydeHue nenicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

88 Ypoxk-koudepenuus "[IpakTuueckoe
IPUMEHEHHUE AIeKTpoBUraTenei"

89 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarens"

90 JlaGopatopnast paborta "N3zmepenne KII1/]
AJIEKTPO/IBUTaTENIbHON YCTaHOBKH"

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

92 W3MEHEHUH 3HAaYeHUsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3amad nmo teme "3akoH

93 AIEKTPOMArHUTHOM MHAYKIUH. [IpaBuio
Jlenma"

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

95 BO300HOBIISIEMBIX HCTOYHHUKA SHEPTHUU.

[TpoGnemsbl sxonoruu. TormmuBHBIE
3JIEMEHTHI U 31eKTpoMoOuIn"




[MonroroBka Kk KOHTPOJIBHON paboOTeE MO TeMe

96 | " 1
DIIEKTPOMAarHUTHBIC SIBJICHUS

97 KonTtponsHast pabora "DneKTpoMarHUTHbIE 1
siBJIeHHS"

08 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabora ¢ TekcTamu 1o TEME

99 "DneKTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela 1
U UX B3aumoencraue"

100 Pabota ¢ Texctamu 110 Teme "IlocToSIHHBIN 1
ANEKTPUIECKUN TOK"

101 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBJICHHS"

102 Pabota ¢ TexkcTaMu 110 TeMe 1
"DeKTpoMarHuTHas MHIyKOus"

OBIIEE KOJIMYECTBO YACOB I10 102 995

[NPOTPAMME




9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe n1BuxeHue. MarepuanbHas
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
3 BekropHbie BETUYNHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIIUU BEKTOPOB
4 Panuyc-BekTOp MaTepralibHON TOUKH, 1
nepeMeIIeHne Ha TIOCKOCTH
5 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
6 Pemenue 3amgau o reme "PaBHOMepHOE 1
NpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMEpHOE NPAMOIUHENHOE
7 nBuxeHue. CpellHsasi © MTHOBEHHAs 1
CKOpOCTb TeJla TP HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
3 CpeIHel CKOPOCTH CKOIBKEHUS OpycKa 1 1
WJIU IBUOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE 1

JBU)KEHUE. Y CKOpEHHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHTHOM JIBHXKCHHH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU II0CKOCTH"

14

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

15

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

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MIEpEMEIICHUS IS TPSMOIMHENHOTO
JOBUXXCHUSA

17

18

Pemenue 3ama4 o teme "I'paduueckas
WHTEpIPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19 "
CBOOOHOTO MaJACHUS
BIDKEHHE TeJa, OPOIICHHOTO TIOJT YIJIOM K
20
TOPU30HTY
Pentenue 3amau mo teMe "JIBMkeHUE TENIA
21 ’
OpOIIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaboparopHnas pabota "Hccienoanue
22 IBUKEHUS Telia, OpOILIEHHOTO IO VITIOM K
2
ropu30HTY"
Pemenne 3agau mo teme "J{BuKeHUE MO
23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”
24 JIBuKeHHe 10 OKPY>KHOCTH
o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acTtoTa
26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKEHUH TI0
OKPYXKHOCTH
97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
VYpok-koHpepennus "PacrnoznaBanue u
28 npuOIMKEHHOE ONMCAHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKECHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onmucaHus"
KonTpomnpHas pabora o teme
30 "MexaHn4ecKoe ABIKEHNE U CIIOCOOBI €T0

ornucauus”




31

[Iepssiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amau mo teme "Cuiia
ynpyroctu"
JlabopaTtopnast pabora "HccnenoBanue

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

37 Cuna tpenus. Koapdumment tpenns

38 JlaboparopHas pabota "Onpenenenue
Kod(puimeHTa TpeHHs CKOIbKEHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHME Te 0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akoH bepHyu U nobEMHas cujia Kpbliia
VYpoxk-koHdepenuus "CoBpeMeHHbIE
JeTaTeNbHBIE alllapaThl, Cya Ha

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

43 Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALMOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepUaNbHON TOUKH.
AGCOMI0THO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. 3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMOo/IeicTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenne 3amad o teme "3akoH

52 COXpaHEeHMsI UMIysbca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOITHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpeznenenue

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME

T'py3a € UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTrUuu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopnelicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponsHast pabora o Teme
"B3aumopeiicTBue Te. 3aKOHbI
coxpaHeHus"

64

65

66

67

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

MasTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IepHoa KoueOaHu
IIPY’KWUHHOT'O MasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlaGopaTtopHast pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue xKonebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

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

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepEepeHINH U TU(PAKIUK BOJIH Ha
MMOBEPXHOCTH BOJBI"

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

3Byk. Pacnipoctpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amgau mo reme "3ByK"

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

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

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

NHudpa3Byk u ynprpasByk. Kondepenmus

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJeKTpOMarHUTHOE NOJIEe U
3JIEKTPOMArHUTHBIE BOJIHbI

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

84 AIIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas IPUPOJIa CBETA.
CxopocTh cBeTa

87 BosmHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpaxuus

88 JlydyeBasi MOJieIb CBETA U T€OMETpUYecKas
onTuka. MicTouHMKHN cBETa

89 [TpsMonuHeiHOe pacipoCcTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

90 3aKkoH oTpaxxeHUs cBeTa. [llmockoe 3epKasno

01 [Toctpoenue nzodpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaboparopHas padoTta "Vcciienopanue




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

VYpok-uccinenosanue "AHanus u

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

95 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIun3a, X041 Tydeil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

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

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

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

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

101 ['na3 xak onTHyYecKas CUCTEMA.

bnu3opykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIIEKT.

102 Onrbitel HetoTona. Cnoxenue
CIEKTpalIbHBIX 1[BeTOB. [lucnepcus ceeta

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

LIBETA [P CJIOKEHUHU 1IBETOB"

104 OmnpiTel Pezepdopaa u miianerapHas




MOJIeJIb aToMa

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

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "HaGmonenue

107 CIUIOUIHBIX U JINHENYATBIX CIIEKTPOB
U3JIy4CHHS U UCTyCKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
raMma-mu3JIy9eHus

109 Ctpoenue aToMHOTO siipa. Hykinonnas
MOJIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpamnienus. M3oromnsl

111 [lepuon nmomypacnana
Ypoxk-koudepenuus "/leiictBue

112 PaIMOaKTUBHBIX M3JTyYCHUH Ha KUBBIE
OpraHU3MBI. 3aIUTa OT PaJHOAKTUBHOTO
n3iyyeHus"

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

114 DHeprus CBA3M aTOMHBIX siziep. CBs3b
MacChl U DHEPTHH

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

116 Peakniuu cuHTE3a M NETIEHUS 1EP.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIEPHOI PHEPTEeTUKH"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMme "Konebanus u BonHbel. CBETOBEIE U
KBAHTOBBIE SIBJICHHUSA"
KonTtponpHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE Y KBAHTOBBIE
sBJIeHH"

120 Pemenue pacdeTHbIX MO TEMe
"Mexannyeckoe aBrxeHue"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemenue pacyeTHBIX U KaY€CTBEHHBIX

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

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOoTHI 11O TEME
"B3zaumonencTBue Tea"

125 JlaGopaTtopubie padoTsl 1o Teme "IIpocTrie
MeXaHU3MbI"

126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemenme pacdeTHBIX U KAY€CTBEHHBIX
3aga4d 1mo reme "BiaxxkHOCTB"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U KaY€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

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

132 " " 1

CBeTOBbBIE SIBIICHUS

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

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

135 PaGora C”TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUS

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

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

I[TPOTPAMME







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

N.M.Ilepoiikun, A.1.MBanoB "®uszuka - 7 knacc", M, IIpocsemenue, 2021

A.B.Tleppimkun «COoopHUK 3a1a4 10 ¢pusuke 7-9», Dx3amen, M, 2020

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

I'ennenmreiin Jle Dnepuy, Komknna Amxkenuka BacunbeBHa, bynaroBa
Anrbuna AnexcanapoBHa dusuka. 7 kinacc. Meroandeckoe nocooue ¢
YKa3aHUAMH K PEIICHUIO HEKOTOPBIX OJIUMITHATHBIX

H.B.®unonosuu «Metoanueckoe nocooue k yueOHuky A.B. [lepplikunay,

Hpoda

A.E.Mapon, E.A.Mapon «/[unaktuueckrie MaTeprabl K y4eOHUKY
A.B.Ilepoimikunay, poda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

https://multiurok.ru/all-goto/?url=http://archive.lseptember.ru/fiz/

https://resh.edu.ru/

https://edsoo.ru/


https://multiurok.ru/all-goto/?url=http://archive.1september.ru/fiz/
https://resh.edu.ru/
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