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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 00O, a Takxke ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH oOywatonmuxcsa. B mporpamvMe 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuXcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX YUECOHBIX
MPEAMETOB, TOCKOJBbKY (PU3UYECKHe 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH KapTHUHYy MHpa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHUS TOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢uszuku Ha yrIyOJIEHHOM YypOBHE TPEJIONaraeT yBEPEHHOE
BJIQJICHUE CJICAYIOIIMMU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-
Hay4YHYIO TPaMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®Deneparuu, peaau3yronmx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKAEHHONW pElICHUEM
Komnernn Munucrepcersa npocemienust Poccuiickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEMJICHHS] OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHPOBAHUE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHHUH TPUMEHATH (U3UUECKUE 3HAHUA U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBSICHEHUS! OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUUMKK AJIL Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JACSITETbHOCTH, CBSA3aHHOM C (U3MKOHM, TMOArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01rero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINUX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHATH (PM3UUYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (UBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkrne BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHATTM3UPOBATh MOJYyUYEHHbIE JaHHbBIE U JIENaTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMaleil (U3HNYECKOro CoAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUH;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHANBHON AESITeTbHOCTH, CBA3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrnyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kimacce — 102 4gaca (3 yaca B Heaenro), B 9 kimacce — 136 yacos (4
yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3IEMEHTHI COJEpIKaHUs,
BKJIFOUAIOLIUE MEXIpeaAMeTHble CBsi3H). Du3nueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuUuuHbl. PasmepHocTb. EnuHuIbl (Gu3NYecKux BETUYHH.
W3mepenne Qusuvecknx BenuuuH. OTanoHbl. Dusnueckue mnpudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. [IpaBuna 6e3omacHoro Tpyaa npu padore ¢
7a0opaTopHbIM O00OpyIOoBaHUEM. MexayHapoaHass cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHUIbI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBeHHO-HAyUHBI METOJ TMO3HAHUS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

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

®dusnueckre NpuOOpPHl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUdopa.

N3mepenue pacCTOsTHUMN.

N3mepenue momaan u o0béMa. MeTo 1 majeTku.

N3mepenne BpeMeHHN.

N3mepenne 00bEMa )KUJIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psAaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM O0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLECTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHne wuactuil BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHLl C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OnpIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MajJieHHE KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. Ckopoctb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTE BETUYMH, OMMUCHIBAOMIMX JBMXeHUe. OOiue
NOHATUST 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBHOKYIIUXCS MMAPAIIIETBHO.

SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
W3MEHEHUSI CKOPOCTM JABWXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Teja B
MOCTyHaTeIbHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBsi3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle o00béma BemectBa. CMecH U CIUIABBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUsl.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpPEHHWE. TpeHue B NpUpoAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HTHEPITUH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnwITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (medhopMarivi)
MPY>KUHBI OT MPUIIO0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHHS CKOJBXEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBrnenre rasza. 3aBUCMMOCTb JaBJICHUSI Ta3a OT OOBEMAa U TeMmepaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  I[JIYOMHBI  MOTPY>KEHHS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emid. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOT0 JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumesna. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpauuu.

3aBUCUMOCTbH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIKOCTH
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, MOTPYXKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. DHEpIrus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [IpaBuio
MOMeHTOB. [IpuMeHeHHe TmpaBwiia paBHOBECUsI pblyara K OJIOKY. «30510TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas dHepruss. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MOABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBbIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEXHOJOrny MOJyYeHUS HCKYCCTBEHHBIX aiMa3oB. OOBbsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSIKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIJIOBOE pacCUIMpPEHHE M C)KaThue. 3aBUCUMOCThH JAaBJCHHUS Ta3a OT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMJKEHHMSI 4acTUll. TemneparypHsble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIUION epeIavuu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ydeHUE. Buapl Terionepenayu B MpUposie U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonuuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHMEe TEIIOBOTO OajiaHca.

[InaBieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IE€JIbHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMoc(epHoro naasiieHus. HachlllleHHBI M HeHachIEHHBbIH map. BiaxHoCTh
BO3/yXa.

OHEprust TOIUIMBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarers.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOLIEHW cCpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpaHEHHUS W NPEBPAIICHUS DHEPTMU B MEXAHUYECKUX M TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaMWUISIPHBIX SIBIICHUU.

HabiroieHue TenaoBoro paciimpeHust Tedl.

M3meHeHne naBiieHUs rasa MpU HW3MEHEHHH OObEMA M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuita U3MepeHUs TEMITEPATYPBI.

Bunbl Teronepenaym.

OxJak/ieHue Tpy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN Pa3IMYHBIX BEIIECTB.



HaOnronenue kuneHus.

HaOnroienre nocTosiHCTBA TeMIEpaTyphl IPU TIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

N3mepenue TteMreparypbl MpU MOMOIIM KUIAKOCTHOIO TEpMOMETpa U
JlaTYuKa TEMIIEPATYPBL.

OneIThl MO HAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJLIOHE HITPUILA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3dyXa OT €ro oo0bémMa ®
TEeMIEPaTypPHI.

[IpoBepka runoTes3sl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJBL.

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

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

Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIapEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJIA.

Pazgen 7. JinekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KynoHa.

Onekrpudeckoe mnotie. Hampsox€HHOCTh siekTpuueckoro noiis. IIpuHnmm
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA U TOJYNPOBOJAHUKH. 3aKOH
COXPaHEHHUS JICKTPUIECKOTO 3apsiia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas 1enb. Cuia Toka. DIEKTPUYECKOe HaIPSKeHHE. AMIIEPMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocienoBaTtenbHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma mis monuoit nenu. IlpaBuna Kupxroda. Pacy€r mpocThiX 3IeKTpHUECKHX
nerneii. Heaunennsie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
npoBOJHUK ¢ TokoM. Cunma Ammepa H  oOnpefeneHue €€ HalpaBICHUS.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM nHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTUH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHH. DKOJOTHYECKHE
po6JIeMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jemoncmpayuu.

DNeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpPOUCTBO U IEUCTBUE DIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJIEKTPUYECKOIO IO C IMOMOUIBIO
OyMaKHBIX CYJITAHOB.

[IpOoBOJHUKH U TUDIICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne CUilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOT0 HAIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3EIEHNUs IT0JI0COB MarHUTa.

MopnenupoBaH1E€ MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarnuTtHOEe 1osie Toka. DJIEKTPOMArHHmT.



JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENlb MOCTOSHHOTO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

OnpITel 1O HAOJIONECHUIO JJIEKTPU3ALUUU TEJNI IPU CONPUKOCHOBEHUH H
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHDKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBITBL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPHUUYECKOTO COMPOTHBICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOAHUKA.

[IpoBepka TmpaBuia CJIOKEHHUS HANPSOHKEHUH TMPU  TOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApauICIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa JJ1s TOJTHOM LEIH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieJeHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTATES.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OneITBl 1O  HUCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW HWHAYKIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPaBJICHUS! HHIYKIIMOHHOTO TOKa.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBwxkeHue. MarepuanbHas Touyka. CrocoObl oOmMcaHUs
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIHN, rpaduueckuit, ananmutudeckuif. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKEHHS.

BekTopHbI€ BEIMUMHBI, ONEpALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBH)KEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBWKECHUE. Y CKOPEHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckas mHTEpHIpEeTallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrKeHue Tena, OpOIEHHOT0 MOl YTIAOM K TOPU30HTY.

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallieHus Mpyu paBHOMEPHOM JBMKEHUU MO OKPY>KHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOMIAs Cra.

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

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuja TPEHUS CKOJIbXKEHHUS, CHUIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduiumeHt tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m noapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENbHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BIyKeHHE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M EPETPYy3KH.

PaBHOBecue matepuanbHOl TOUkHU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTn.

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

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETUYECKOW JHEPruu. 3aKOH M3MEHEHUS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpayuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HBbIX Tl
OTCYETA.

CpaBHeHUE MyTed W TPAcKTOPUW JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABMKEHHUSI.

HabGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa PU3UKU.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKICHUE MPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Ipy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHne NMITYyJIbCa IPHA YIIPYTOM B3aWUMOJICHCTBUU.

HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHue SHEpTUH NpU CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Mpu ABUKEHHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIEro paBHOMEPHOTO
JIBYDKCHUS IApUKA WIN TEJICKKH.

OnpenencHue cpeaHEeH CKOPOCTH CKONBKEHHS OpycKa WIM JIBUKCHUS
[IapyKa Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka rUMoOTE3bl: €CIIM MPU PAaBHOYCKOPEHHOM JBMIKEHUN 0€3 HauaabHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.

HccnenoBanuie NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIliy MPY>KUHBI.

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

Onpenenenue pabOTbl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanudeckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUMTyja. ['apMoHudeckue KojebaHus. 3aryxaromiye KoyeOaHus.
Boinyxiennbie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
K0JIe0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHIus u nudpakius. J[JinHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacrnipoctpanenue um otpaxkeHue 3BykKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u yiubTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mOJN JNEUCTBHEM CHIBI TSKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIIN).

HaGmronenue nntepdepeHun u 1uppakiiuv BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OnpeneneHue 4acToThl U Mepruoa KojieOaHUN NPy KUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH TIepuoa KojieO0aHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

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

[IpoBepka HE3aBUCUMOCTH Tiepuoaa KOJeOaHUW Trpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUHN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DneKkTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
cBeTa: MHTephepeHIns U AUPPAKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onbpITOB MO HAOIIOAEHUIO UHTEPDEPEHIIMU U TUDPAKIIUHU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOE pacnpocTpaHeHue cBeta. 3atMeHus ConHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBeta. I[loctpoenue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyuern B JuH3e. @opmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema
¢doToanmapata, MHKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMa.
bim3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeioTona. CroxkeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun gevictBus doToamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

Mopenb riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomyuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3y4yeHue cBOMCTB N300paKE€HUA B INIOCKOM 3€pKalie.

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

[Tonyyenue n300paxeHuit ¢ TOMOILILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenue (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JIMH3BL.

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 mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTel. JInHedaThie CIIEKTPHI.

PanunoaktuBHOCTE. Ajbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdanpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
W3JIyYEHUN Ha KUBBIC OPraHU3MbIL. 3alUTa OT PAJAMOAKTUBHOTO U3TyUYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas sHEpreTHka.
DKOJIOTHYECKHE NPOOIJIEMBI SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyUEHUH.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

HaOmronenue CrulomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dboTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001IAIOMINN MOTYJIb TIPEIHA3HAYEH AJI CUCTeMaTH3aIIH
u  0000mEeHWS TPEIMETHOTO  COACPKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3uku yriayOiaEHHOTO ypOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS W MOJYy4aroT
JanbHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEeIMETHBIX M METaNpeJIMETHBIX pe3yJbTaToB 00yueHus, (OpMUPOBaHKE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HaHWM, HUCCIeAOBATENbCKUE JCUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICIOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4€HHUE BHIBOJIOB).

[IpenmoutuTenbHOl  QOpMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHne 3a1ad, OTHOCSIIMXCA K PasIMuyHbIM pas3fesiaM M TeMaMm Kypca
(U3HMKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbBIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NEepeyHel K pas3zenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAHUS METOJ]a U3MEPEHUS BEJTUUMH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

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

paboTy HaJ rPYNIOBBIMU U UHAUBUYATbHBIMU TPOCKTaAMU, CB3aHHBIMHU C
coJiep>kKaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHusl PAa3HOTO YPOBHS CIIOKHOCTH. Pe3yibpTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3ukKe, a TaKxke
CBUJETENBCTBOBATh O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHOW I'PAaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKHUX YUEHBIX-(U3HKOB;

o 2)2pajrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

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

OCO3HAHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4EHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 NO3HAHUA:

OCO3HAHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTUHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAlUMsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBI;

pa3BUTHE HAY4YHOW JHO003HATEIBHOCTH, MHTEpPEca K HCCIIEeIOBATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAHME IIEHHOCTH 0Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TIpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPaKTUYECKUX 3aj]ad (B paMKax CEMbH,
o0Opa3oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (QU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAlMsSd HAa TMPUMEHEHHE (PU3NYECKHX 3HAHWHN IS pelieHus 3aaad B
0o0JaCTH  OKpy’XKaromieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aIBHOTO XapakTepa JKOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K UIMEHAIOWUMCA YCI0GUAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUN, YMEHMH (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHUH HOBBIX (U3UYECKUX
3HAHUU;

CTPEMJICHHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUA HAa OKDPYXAOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOorpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TTO3HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1B€HUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH W3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

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

Ba3oBnle ucciienoBarejbcKye AeCTBUSA.

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUThH MO CaAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3YeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbl, HHCTPYMEHTHI M 3aIllPOChl MPU IOUCKE H
oTOope UH(pOPMAIIUU UK JAHHBIX C yUYETOM MPEIJIOKEHHON y4eOHON (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHUPOBATH HH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJeHHs YydyeOHOro maTepuana, pe3yJbTaToB J1a0opaTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYACTHUKOB AUAIIOra,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTa, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboTHI IIPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD L[EJIH COBMECTHOM JESATEIBHOCTH, OPTraHU30BBIBATh JEHCTBUS IO
€€ MOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

BBINOJIHATh CBOIO YacTh padOThl, AOCTUras KadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOU JEHUCTBUS C JPYTMMH YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIONTUX IS
pereHust GU3NYeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AJNTOPUTM peIieHUs (U3MUESCKOW 3amadl WIu
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIli{ U TIpeajiaraTh IiaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSTeIbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IeJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro 4esoBeKa B XOJE€ CHopa WIM IUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHUKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMMOKY MpPH PEIICHUH (PU3NICCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3yJIbTAThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHArOITUXCSl YMEHUIN:



UCIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMUYECKUE SIBICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJENb, THUNOTE3a, €AUHULBI (U3HUUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSHHS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIHHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAsi cuj, aeopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE JBUKEHHUE, WHEpLUS,
B3aMMO/JICHCTBHUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIABJICHUE; TJIaBaHUE TeJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMNbBITOB, JEMOHCTPHUPYIOUIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MPOSIBIEHHE  HW3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (U3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JIBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH MPAKTHUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTrOCTH, CHJIa TSDKECTH, BEC Tella, CWIA TPEHUS,
JaBJeHUE TBEPIOrO Teja, JaBJICHHE CTOJ0a >KMIKOCTH, BBITAJIKUBAIOLIAS CHJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M OTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uX O0OO3HAUCHUS U EIUHUII (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU BETUYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3Ys TIPaBWJIA CIIOKEHHS CWJI (BIOJbL OJIHOW TpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (00Ka), «30J0TOE
NpaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW OHHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTHh MPOCTbIE (PU3MUECKHE MOJENIU PEaNbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEJATh IPU STOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINYECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3NYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJIE TPeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU ITOM BBIOMPATH a/IEKBATHYIO
($uU3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIEMOYKYy pacCyXKJIE€HUH C ONOpod Ha M3yYEHHbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacyéTHble 3aAauu (B 2—3 NEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHUE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauM, HCIOJIb30BATh
CTIPaBOYHBIE JAaHHBIC, MPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (PU3MUECKON BEIMYUHBI H
OTIPEAETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PpEUIUTh MpPU [OMOILIH
buznyecKkux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NUECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Mepeaavya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBJICHHE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATh MPEANOJI0KEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIash Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOTrO0  JIEWCTBUS  NPOCTHIX  MEXAaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
MeTOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWsI NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOKHBIE AKCIEPUMEHTAJIbHbIE HCCIEIOBAHUSA 3aBUCUMOCTEN
¢uznyecKux BETUYMH (3aBUCHUMOCTH IMYyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€l U HE3aBUCHUMOCTH CHUJIbI
TPEHHsI OT IUIOIIAJM COINPUKOCHOBEHHUS TeJ, CHUJIbl YNPYrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIONMIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO, YCIOBHUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (OpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMsSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJICTaBIISTh MMOJTYYCHHbBIE 3aBUCUMOCTU (DPU3MUECKUX BEJIUYUH B BUJAE TAOIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh MpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MPHUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOILIAIOUIMECs] CcOoCynbl, OapoMeTrp, phblyar,
NOJIBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OMUCaHUs (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIOJb3Yys 3HAHUS O
CBOMCTBaXx (DU3MYECKUX SBJICHUW UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCETHEBHOW JKM3HM JUJISI OOECTICUEHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE IMHCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHS] O PE3yJbTaTax MPOEKTOB WM YYEOHBIX
VCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATUWHBIN
anmnapar Kypca (GU3HKH, CONPOBOKAATh BHICTYIIJICHUE [TPE3CHTAIUEN;

IOpU BBIIOJHEHUH YYEOHBIX IIPOEKTOB W UCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBU, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIaJa B
JEATEIbHOCTh TPYIIBI, BBICTPAWBATH KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUHUTBHIBAsI MHEHUE OKPYKAOLIUX.

K xoHuy oOyueHus ¢ 8 knacce NpeIMETHBIE pe3yJbTaThl Ha YIiIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHUS BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsii, [POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJIs, ONTHUYECKass CUCTEMa) U CHUMBOJIMYECKUN SA3BIK (PU3UKHU TNPU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpHUCTaUIM3alMsl, KHUIIEHHE, CIOCOObI
Terutonepenayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TETUIOBBIE MOTEPH,
AIIEKTpHU3ALMs TeN, B3aMMOJCHCTBHE 3apsAI0B, NEHCTBUS DIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TOJIA HA
IPOBOJHUK C TOKOM) IO OINHUCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MYECKHX  SBICHUH B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOIE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SBJICHUS B MPUPOJE, KPHUCTAUIbI B IPUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHU3MOB, MArHUTHOE T0Jie 3eMiH, Apeiid MOIFOCOB, POIb MATHUTHOTO
moJyisi ISl KU3HW Ha 3emile, TOJSIpHOE CHSHHUE), TPU OSTOM MEPEBOIUTH



NPAaKTHUUECKYI0 3a7adyy B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKky) GU3HUECKUX SIBICHMUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA TeJ W (DPU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJIHUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NMapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHMKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
ANEKTPUUECKOE YEIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWU MPABHILHO TPAKTOBATh (PU3HUUECKUIA CMBICIT
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IpadUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3HYECKUE SBICHUS M IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon OMa ajist mogHOM 1enu, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOICIHU JJIsl OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUsS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKHE SIBJICHUS, IPOLECCHl U CBOWMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUCHUU (PU3NYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JOTMYECKYI0 LEMOYKY PAaCCYyXIECHHM C ONOpOM Ha W3YyYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJeKBaTHYIO (DU3NYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIOIIUX (PU3UYECKHE BEIUYMHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 00OCHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATH METOAbl AaHaIHM3a
pa3MepHOCTEH, HUCMONb30BaTh IpaduuecKre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHUYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO0 3HAYeHHs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3nyeCcKOil BENUYNHBI, MTOTYYCHHON PU PEIICHUH 3a1a4H;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU TOMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBICHUN MU (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMHepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHUS (HarpeBaHus) IpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
IEKTPU3ALUs TEJT U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEH TOCTOSIHHBIX MAarHUTOB,
JEUCTBUSL MarHUTHOTO TOJI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjokeHue (runoTre3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 OMbITa U (HOPMYITHPOBATH BHIBOBL;

IPOBOJUTH TMPSAMbIE U KOCBEHHbIE HW3MEpPEHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3[yXa, CHJia TOKa, HAaIpPSKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCHOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH IMOKa3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH HKCIEPUMEHTAJIbHbIE MCCIIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTb JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WUIIU
OXJIQXKJICHHUS, UCCIEAOBaHUE SIBJICHUS TEMII000MEHA PHU CMEILIMBAHUY XOJIOJHOU U
ropsiueii BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHUS M YACIBHOIO CONPOTUBIICHUS BEUIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
NPEJCTaBISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH B BUAE TAOJIUL U
rpaUKoOB, OLEHUBaTh MOTPEIIHOCTH, [eJaTh BBIBOJABI IO pe3yibTaTaM
UCCJIeI0BAHNUS;



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

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JAOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIEpMETp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, 3JEKTPOJIBUTATEIh MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npubOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (GKUIKOCTHBIM TepMOMETD,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W NApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIETEH, UCIOJIb30BaTh CXEMBI
U CXEMaTHUYHbIC PUCYHKH U3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTHUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-IIPAKTUYECKUX
3a/ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM JKM3HM ISl OOECIedeHHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK HH(pOpMarmu Gu3nIecKoro conepkanus B UHTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpasi SIBJSIETCSI MPOTUBOPEUNBOM HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTepHabl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJIBKUX UCTOUYHUKOB (PU3UYECKOTO COAEPKaHUs, B
TOM  YWCle MyOJNMYHO  TPEJACTaBISATH  PE3yJlbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYEHHbBIN
NOHATUUHBIM ~ ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMy, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI U KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JICITEIBHOCTh TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTD
paspemarh KOHQIHKTHI.

K xoHny oOyueHuss ¢ 9 knacce npeaMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIINXCS YMEHUI:

UCITIOJIb30BaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, HMH(Qpa3ByK U YJbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKaJla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIYCKaHUs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, sIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUHU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (pPaBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JBHKECHHE, PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE TMAaJEeHUE TeJl, [BWKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tell,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
Kojie0aTeNlbHOE  JIBU)KEHUE (FapMOHMYECKHME, 3aTyXalolUe, BbIHYKICHHbIC
Kojie0aHus), PE30HAHC, BOJIHOBOE IBMKEHHE (PAaCIpPOCTPaHEHHE U OTPAKEHUE
3ByKa, UHTepdepeHurs U TUpaKkus BOJIH), NPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPAXCHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3Iy4YeHUs]) 1O ONHCAHMIO UX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb ~ NPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (pU3nYecKue sIBJICHUS B MPUPOAE: MPUIUBBI U
OTJIUBBI, ABWKEHUE TIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHUI,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAMOAKTUBHOE
U3Jy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHH Ha
OpPraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3ajadyy B Y4YEOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPEAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOPEHHUE, MEPEMELICHUE NPU PABHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBIDKEHUM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
IIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi paboTa U MOILIHOCTb, IOTEHIIUAJIbHAS SHEPTUS TeNa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas SHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IPEIOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPaBUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIONB3YEMBIX BEIUYHMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHWJI, MPUHLHI OTHOCUTENbHOCTH ['amunes, 3axkoHbl HproTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpPa)KEHUS U TNPEIOMIICHUS CBETa, OpPMYTy TOHKOMN
JIMH3BI, TUIAHETAPHYIO MOJEJNIb ATOMA, HYKJIOHHYIO MOJIEIb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BOO U MAcCOBOI0 YHUCEN MPH SIEPHBIX PEAKIUAX, IPU 3TOM
pa3nuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUH, MPUMEHATh (PUINYECKUE MOJEIN s OOBSICHEHUs
(U3MYECKUX MPOILIECCOB U PEIICHUsS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4YHCJIe TPeOyIOUIMe YHCIEHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAUCHUU (PU3NYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIONINX (PU3NYECKHUE BEJIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHUE 3aJaud, BbBIBIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
NaHHbIe, OOOCHOBBIBATH BHIOOpP METOJa pELIEHUS 3aJauyd, MCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, POBOJUTh  MaTeMaTUYECKHe



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
(bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3HUECKON BEIWYHUHBI,
MOJTyYE€HHOW MPH PEIICHNUN 3aJauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, W TMpeasiaraTh OpPUEHTUPOBOYHBIM CHOCOO peIlIeHUs, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIEHHWBAaTh MPABUJIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUYECKUX SBICHUN MM (PU3NYECKHUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI YHEPTHUH,
3aKOHA COXpaHEHMsS HMITYJbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTU TMPYKUHBI U HE3aBUCUMOCTb OT
aMIUIUTYbl MaJbIX KoOJIeOaHWW, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paXEHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JHMHEHUYAThIX CIIEKTPOB M3IyueHUs): POpMyIHpOBaTH MPOBEPIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjibTaTaXx  HaOJIOJIEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTHE TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, Ompeaesnss
CpeqHee 3HAYeHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pE3yNIbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabdora M  MOIIHOCTh, dYacToTa H TMEpHoJ  KojcOaHui
MaTEeMaTHYECKOTO W TNPYXHHHOTO  MasATHUKOB, (DOKYCHOE  pacCTOsSHHUE
coOuparomiel JUH3bI W €€ OnTUYecKas Cuila, paJHuOaKTUBHBIM (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAIIM3UPOBATh MOJyYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIHTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH IKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMaJIBHOTO JaBJICHHUS, MEpHoja KoJieOaHW MaTeMaTH4eCKOro MasTHHKA OT



JUIMHBI HUTH, OMpPEJCICHHE YCKOPEHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUs WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUsl CBETa OT yrja NaJeHus, yIja MpeIoOMJIEHUS OT yria NaJcHUs
CBETOBOTO JIy4ya, HCCJIEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 QoTorpadusiM)): COBMECTHO C yUHUTEIEM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOATENIBHO COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEACTABISTH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIo/aTh MpaBmiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHHUEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCle: CHUIOMETp, JTATYMKU TOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKOIN, (hoToammapaTr, MHKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MNPUOOPOB M TEXHOJOTHMUECKHX TMPOIECCOB MpHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOIUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B MOBCEIHEBHOM >KM3HU JUIsl 0OeCrieueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpeIe;

OCYIIECTBJIAThH MOUCK MHMOpMaIuu Gpuanyeckoro cojepxkanus B UutepHere,
CaMOCTOATENHLHO (HOPMYITUPYS TTOMCKOBBIN 3apoC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(GOpMAIMK HA OCHOBE HMMEIOLIUXCS 3HAHUWA U
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOJTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTO COAEpIKAHUS, CIIPABOYHBIE MaTE€pPHAIbI, PECYPChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX UCTOYHUKOB (DPU3MUECKOTO COACPIKAHUSA, MyOTMIHO
MIPEICTABIIATH PE3YyIbTAThl MPOEKTHON MM MCCIIEIOBATEIBCKON AESTEIHLHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBINM IOHSITUWHBIM ammapar u3y4aemMoro



pa3ngena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTAalle ¢ Yy4EToM
0COOEHHOCTEH ayIUTOPUH CBEPCTHUKOB.



8 KVIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne /it Konrtpoabnbie | Ilpakruueckne
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TeruioBble siB1eHUS
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 4
1.2 TeroBbIe porecCh 32 1 6.5
Htoro no pazneny 36
Pazgea 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DneKTpuUecKue 3apsiabl. 3apspKeHHBIC Tena 6 1
' W UX B3aUMOJICUCTBHUS
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 30 1 10
2.3 MarHuTHbIE SIBICHUS 10 4
Hroro o pasneny 46
Pa3pnen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI pacIpOCTPaHEHHUs CBETA 7 1 1
4.2 JIunzel. OnTuyeckue Npudopbl 7 1 2
Uroro no pazgeny 14
Paspnen 3. [loBTopuTe1bHO-00001IaK01IIMIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIIINIT MOTYITH 5
3.2 NTOT'OBAS PABOTA 1 1
Htoro no pazneny 6




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

24.5




8 KUIACC

KoaunuecTBO 4acoB

Ne
Tema ypoka Konrtpoabnsie | IlpakTnueckue
n/n Bcero
padoThI padoThI
OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1
MOATBEPXKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBepAOro, )KHIKOTO U Ta3000pa3HOTo 1
COCTOSIHM BEIIECTBA
4 CmauvBaHMe U KallWJUISIPHOCTb. 1
[ToBepXHOCTHOE HaATsIKEHUE
5 Termnosoe aBuxkenue. Temneparypa 1
6 TemneparypHbie IIKaJIbI 1
. BHyTpeHHss sHeprus u crnocoos! eé 1
U3MEHEHHUS
8 Bunel remnonepenaun 1
9 KonunuectBo Temnotel. Y aenpHas 1
TEIJI0EMKOCTh
VYpok-uccnenosanue "lIpoBepka runoressl
10 JIMHEHHON 3aBUCUMOCTH JIMHBI CTOIOMKA 1 1
KHUJKOCTU B TEPMOMETPUYECKON TPyOKe OT
TeMrneparyps!"
VYpaBHeHue TernoBoro 6ananca. TermmooomeH
11 U TEIJIOBOE paBHOBecHe. 3akoH HproToHa— 1
Puxmana
12 JlabopaTtopHas padora "HccienoBanue 1 1




SIBJIGHUSI TETUIOOOMEHA TPU CMEIIMBAHUH
XOJIOJTHOM Y Topsiueit BoAbI"

13

Pemenne 3amad no reme "TermooOMeH u
TEIJIOBOE paBHOBecHE"

14

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOM
IIPH TEIJIO0OMEHE C HarpeThiM
METaJUTMYECKUM IUIUHAPOM"

15

[InaBnenue u oTBepIeBaHUE
KPUCTAJJINYECKUX BEIIECTB. Y JeNIbHAs
TEII0Ta IUIaBJICHUS

16

Pemenne 3amau o reme "[lnaBnenue u
OTBEpAEBaHUE KPUCTAININYECKUX Ten"

17

JlaboparopHas pabdota "Omnpenenenue
yIeIbHOU TEIUIOTHI TIaBlIeHus JIbaa"

18

ITapooGpazoBaHue U KOHAECHCALMSL.
Hcnapenue

19

Kunenue. Y aenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTIEHUS OT aTMoc(hepHOoro
JaBJICHHS

20

Pemenue 3amau mo teme "Ilapoo6pazoBanue u
kunenue"

21

HacpblileHHbIil 1 HEHAChIIEHHBINA Tap.
BraxxHocTh BO3yXa

22

BrnaxaocTs Bo3ayxa U €€ u3MepeHue.
JlabopaTopHas pabota "OnpeneneHue
OTHOCHUTEILHOMW BJIIAJKHOCTH BO3TyXa"

0.5

23

Perrennie 3aga4d mo reme "BnaxHocTs"




Pemenue 3agau u ananu3 cutyanui,

24 CBA3aHHBIX C ABJIICHUSIMU UCHIAPEHUS U
KOH/JICHCALlUU

,5 DHeprus ToIMBa. Y ieibHasi TerioTa
CropaHus

26 [TpuHIUIBL pabOTHI TETIJIOBBIX JABUTAaTEICH

”7 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO
CropaHus

28 KIIJI TenmoBoro aBurareis

29 Pemenue 3amaa mo teme "KII/] TermoBoro
nBurareis"”

30 Ypok-koHpepeHmus "TermioBsie IBUTATETN U
3aIUTa OKPYXKAIOIIEeH cpeanl"

31 TenoBble NOTEPU B TETLIOCETIX

3733 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B

’ MEXaHWYECKHUX U TEIUIOBBIX MPOLECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

34,35 "TeruioBble sBieHUs. MI3MeHeHue arperaTHbIX
COCTOSIHMI BeliecTBa"
KonTponbhas padora no teme "Temnossie

36 sBJIeHUS. MI3MeHeHne arperaTHbIx COCTOSTHAN
BelrecTna"

37 duekTpusaunusa TeJ. Ba poxa 3apsanos

28 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
OnexTpuueckoe noie. Hanpspk€HHOCTD

39 aneKkTpudeckoro nojs. [Ipuaimn

CYTIEPIIO3UIINH JIEKTPUUECKUX TOJICH




Hocurenu SJICKTPUYCCKUX 3apsa10B.

40 DnemeHTapHbId 3apsia. CTpoeHue atoMa L
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia 1

41 [IpoBOIHMKY, AUBIIEKTPUKHU U
MOJIYTIPOBOTHUKH

4 Pemenue 3ana4 no teme "3aKOH COXpaHEHUS 1
AIEKTPUYECKOTO 3apsiaa'

43 JuiekTpHYecKknid TOK. UCTOUHUKHI 1
3JIeKTPUYECKOro TOKa

44 DJIEKTPUUYECKUHN TOK B MeTajIax 1

45 DNEeKTPUUYECKHUM TOK B )KUJIKOCTSX U Ta3ax 1

46 DnexTpuueckas Lenb 1

47 Cuna Toka. AMnepmerp 1

48 DnexTpuueckoe HanpskeHue. Bonbtmerp 1

49 JlabopaTtopHas pabota "COopka U UCTIBITAHHE 1
AIEKTPUUYECKOM 1I€MU TTOCTOSIHHOTO TOKa"

50 3aBUCHMOCTD CHJIbI TOKA OT HAIPSHKCHHUS. 1
3akoH OMa U1l yyacTKa Lenu
JlaboparopHas pabdota "HccnenoBanue

51 3aBUCUMOCTH CHJIbI TOKA, TPOTEKAOLIETO 1
4yepe3 pe3ucTop, OT HAPsKEHUS Ha
pe3nUCTOpE U CONPOTUBIIEHMS pe3nucTopa”

5y DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeNIbHOE 1
COIIPOTHBIIEHUE

53 JlabopaTtopHas pabota "OnpeneneHue 1
yI€IBHOTO CONPOTUBIICHUS MPOBOAHMUKA"

54 Pemenue 3agad nmo reme "DiaekTpruecKoe 1

CONPOTHUBJICHUE. Y IEJIbHOE CONPOTUBIICHUE"




55

Permtenne 3agaud mo reme "3akon Oma"

56

IlocnenoBaTenbHOE B napajjicJIbHOC
COCAUHCHU IMMPOBOAHUKOB

57

JlabopaTtopHas padota "l[IpoBepka nmpaBuiia
CJIOKEHUS HAIIPSDKEHUHN ITPU
IIOCJIEZI0BATEILHOM COEIMHEHUH JIBYX
pe3uctopoB"

58

Pemenue 3anau no teme "IlocnenosarensHoe
U NIapaJuleIbHOE COEITMHEHUS IPOBOIHUKOB"

59

Jlaboparophas padota "lIpoBepka nmpaBuia
JUIS CHJIBI TOKA TPU MapajuieIbHOM
COCMHEHHUH PEe3UCTOPORB"

60

Pemenue 3amay Ha IMPUMCHCHHUC 3aKOHA Oma
AJI1 pa3/JIM4HOro COCAMHCHUS ITPOBOJHUKOB

61

O/J1C u BHyTpeHHEE CONPOTHUBIICHHUE
MCTOYHUKA TOKa. 3akoH OMa I MOJIHOM
Lenu

62

Pemenue 3amau mo reme "IDJIC, BHyTpeHHEE
COIPOTHBIIEHUE UCTOYHHKA TOKa. 3akoH Oma
JUTST HOJHOM menu"

63

JlabopaTtopHas padota "Onpenenenue IJC u
BHYTPCHHET'O COIMMPOTHUBIICHUSA UCTOYHUKA
TOKa"

64

[IpaBuna Kupxroga

65

JIaGopartophas pabota "IIpoBepka npaBui
Kupxroga"

66

VYpok-uccnenosanue "M3ydyeHne BoIbT-
aMIIEPHBIX XapaKTEPUCTUK HEITMHEHHBIX
3JIEMEHTOB"




67

Pabota snexkrpuueckoro Toka. MOIIHOCTb
NMEKTPUYECKOTO TOKA

68

JIaboparopHas pabota "Onpenenenne paboThl
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa"

69

3akon Jxoyns-Jlenna. Ilorpedurenu
AIIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

70

Ypok-koupepenius "OObsICHEHNE U TIPUHITUIT
JEHCTBUS TOMAIIHUX
AJIEKTpOHArpeBaTebHbIX TpruOOpoB"

71

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DneKTpuuecKue 3apsaabl. 3apsKEHHbIE TeNna U
ux B3auMoaercTBusa. I1ocTOSIHHBIN
AIEKTPUUYECKUN TOK"

72

KontponbHas pabora no teme
"DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U
ux B3auMoaencTBus. IlocTosSHHBIN
AIEKTPUIECKUN TOK"

73

IHocTosiHHBIE MATHUTHI. MarHuTHOE I0JIE
3eMJIM M ero 3HaYeHue IJIS *KU3HHU HA
3emiie

74

OmneIT OpcTena. MarauTHoe nosne
NEKTPUYECKOTO TOKA

75

OmneiT Amnepa. MarHuTHoe noJie KaTylky ¢
TOKOM. [IpuMeHeHne 2IEKTPOMAarHuToOB B
TEXHUKE

76

Cuna Amrnepa u onpenesneHue eé
HaIpaBJICHUS

77

Pemenue 3agau no reme "Cuna Amnepa u
onpezaeeHue €€ HanpaBiaeHUs"




78

3JI€KTpOI[BI/Il"aTCJIB IIOCTOAHHOI'O TOKA.
Hcnonws3oBanue 3J'ICKTpO,I[BI/IFaTeJ'I€I/IWB
TCXHUYCCKUX YCTpOﬁCTBaX M Ha TPaHCIIOPTEC

79

JlaboparopHas pabota "M3ydeHue aeiicTBus
MarHUTHOTO TIOJIs Ha POBOJIHUK C TOKOM"

80

JIaGoparopnas pabota "KoHcTpyrpoBanue u
u3y4eHue paboThl AJIeKTpoIBUTaATEINS"

81

[TonroroBka Kk KOHTPOJIBHOU PabOTE 1O TeMe
"DJIeKTpOMAarHuTHLIE SIBJIECHUS"

82

KontposbHas padota "DieKTpoMarHuTHbIC
SIBJICHUS "

83

JJ1eMeHTbI FeOMeTPUYeCKO ONITUKH.
Hcrounuku cBera. 3aKoH NPAMOJINHEHHOT0
pacnpocrpanenus ceera. O0pa3oBaHue TeHU U
MOJIyTeHH.

84

Habnronenue u onvicanue oTpakeHusl,
MPEIOMIICHUS CBETa; OOBSICHEHNE ITHUX SIBICHUH.
OtpaxeHue u npenomieHue ceera. [IpoBeaenue
MPOCTHIX (PU3UIECKUX OTBITOB U
AKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUH 110 N3yUEHHUIO
yTJia OTPaXXCHUS CBETa OT yIJia MaeHHs. 3aKOHBI
OTpaKCHUS CBETA.

85

[Inockoe 3epkaino. CBoiicTBa N300pakeHUH B
TIockoM 3epkaie. O0nacTh BUACHUS H300paKEHUS
B 3epkajie. Pemenne 3a1a4 Ha mocTpoeHue
M300paXeHUH B TUIOCKOM 3€pKaJie.

86

[Ipenomnenue cera. [IpoBeaeHue npocThIx
(PU3UYECKUX OIBITOB U 3KCIIEPUMEHTAIBHBIX
WCCIIEIOBAHUI 110 U3YUEHUIO YIJIa IPEIOMIIEHHS




CBCTA OT yI'Jila MaJACHU:. 3aKOHEI MMPCIIOMIJICHUS.
Pemenue 3aga4d Ha OTPaXCHHUC U ITPCIIOMJICHUC
CBCTAa.

JIunza. ®oxyc n MEIMBIH Pokyc. DokycHOe
paccTOosHUE JTUH3BI U €r0 u3MepeHue. OnTuueckas
och JInH3bL. OnTHyecKas cuia JIMH3bL. M3mMepenne

87
(u3nUecKuX BeIMUMH: POKYCHOTO PACCTOSHUS
coOmparomeii JTMH3LI
[Toctpoenne n300pa>keHU ¢ TOMOIIIBIO
88 cobuparoieit JUH3LI
[MocTpoeHue n300paskeHU ¢ TOMOIIIBIO
89 paccenBaroIIEH JTUH3bI
Pemenwne 3amaq Ha mocTpoeHne N300paKeHUH,
90 JJaBaeMBbIX JTUH30M
®opmyna ToHKOH nH3EL [lonepeunoe (uHETHOE)
91 YBEJIUYEHHUE JIMH3bI.
92 Pemenue 3anau Ha GopMyITy TOHKOM JIMH3BIL.
Jl/p "Tlomydenne n300paKeHH MPH TOMOIIH
93 JIWH3BL"
I'ma3 kak onTHueckas cucreMa. 3peHue.
OnTrueckue npubopsl. OOBsICHEHHE yCTPONUCTBA U
94 MPUHIMIA IEHCTBUS HU3NUECKIX TPHOOPOB U

TEXHUYECKUX 00BEKTOB: OYKOB, (bOToannapaTa,
IIPOCKIIMOHHOTI'O aIlmapara.

95

Oo6o6mmaromuii ypok 1o Teme "CBeTOBbIC SBICHHS"




Konrtponbhas padora "CBeToBbIC SIBICHUS"

96

97 Pabora ¢ Tekctamu no teme "TenioBbie 1
siBJieHus"
Pabota ¢ Tekcramu o Teme "DIeKTpudecKue

98 3aps/ibl. 3apsKEHHBIC TeJla U UX 1
B3auMojieiicTBue"

99 Pabota c TeKCl;aMI/I o Teme "IlocTosHHBII 1
AIEKTPUUYECKUN TOK"

100 Pabota ¢ Tekctamu 1o Teme "MarauTHbIe 1
siBJICHUS"

101 Pabota ¢ Tekctamu 1o Teme "CBETOBBIC 1
siBJICHUS"

102 HNUTOI'OBAS PABOTA 110 ®U3UKE 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 22.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka yueonuk, 7 kinacc/Ilepoimkun M.M., UanoBA.U., AO "UznarenbcTBO
"IIpoceemenue"

®dusuka yueonuk, 8 kinacc/Ilepoimkun .M., UBanosA.U., AO
"U3naTensctBO "[IpocBemieHue"

®dusurka yueoHuk, 9 kmacc/llepsimkun U.M., IBanoBA.U., AO

"UznarensctBO "[IpocBenienne”

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Coopnuk 3anau o ¢usuke 7-9 knacc, B.W. Jlykamuk, E.B. UBanoBa

Nz parenscTBO "[IpocBemienue” 2014r

A.B. Ileppiukun CoopHuk 3a1a4 no ¢usuke 7-9 kinacc, U3narenscTtBo
"poda" 2015r

JLLA. Kupuk ®usnka- caMoCcTOATEIbHbIE U KOHTPOJIbHBIEC PabOThI, 7-9 Kitacc
NznarensctBo "poda" 2017

A.E. Mapon E.A. Mapon /lunaktuueckue marepuaisl 7-9 kiacc,

NzparensctBo "Jpoda" 2017r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[Tnatdopma: Yuu.py, AKnacc, IIOK, https://infourok.ru/, https://resh.edu.ru/
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