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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (henepaibHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3nkay.

Copepxanue mnporpaMMmbl 10 (uU3MKe HaAmpaBiIeHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 H3yYeHHUs
(U3UKM Ha JEITEIBLHOCTHOM OcHOBe. B mporpamme mo ¢u3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpemMera B peanusamuu TpedboBanuit ®I'OC OO0 k
TJIAHUPYEMBIM JTMYHOCTHBIM U METaIllpeAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TaKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma 1o (pu3uke ycTaHaBIMBAET paclpeecHiue yaeOHOTO MaTepuaia
1o rojam o0ydeHus (M0 Kjaccam), MpejuiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
U3y4YeHHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI MPEIAMETHOIO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouxcs.

[Iporpamma mo ¢usmke pa3zpaboTaHa ¢ MEIbI0 OKAa3aHUS METOAMYCCKOM
MTOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zrka sABIAETCI CUCTEMOOOPA3YIOUIUM JIJIs1 €CTECTBEHHOHAYYHbBIX YUEOHBIX
MPEAMETOB, MOCKOJbKY (U3MYECKHUE 3aKOHBI JIeXKaT B OCHOBE IIPOILIECCOB U
SBJICHUM, W3y4YaeMbIX XUMHUEH, OHWOJIOTHEH, acTpoHOMUEH u (Pu3nIeCcCKon
reorpagued, BHOCHUT BKJIAJ B  €CTECTBEHHOHAYyYHYI0 KapTUHY MHpa,
NpelocTaBisieT Haubojee sCHble O00pa3lbl MPUMEHEHUsS HAay4YHOro MeTojAa
MO3HAHUS, TO €CTh CIIOC00a MOTYyYeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B (POPMUPOBAHMHM E€CTECTBEHHOHAYYHOW TPaAaMOTHOCTU H
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha 0a30BOM YpOBHE IMpearoyiaraet OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMU E€CTECTBEHHOHAYUHYIO
IPAMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OILICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJICI0BAHUS;

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJIB30BaTh  HAyYHBIE
JI0Ka3aTeIbCTBA JIJISl [TOIYyUYEHHS BHIBOJOB.

enmn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpeneneHsl B KoHuenmuu mnpenojaBaHusi ydeOHoro mnpeamera «dusuka» B



oOpa3oBarenbHbIX opranuzanusx Poccuiickoit ®enepainuu, peaau3yomux
OCHOBHBIE  00I11€00pa30BaTENbHbBIE TMPOTPAMMBI, YTBEPKIAEHHON pelIeHueM
Konnernn Munucrepersa npocetienust Poccutickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [TK4BH).

Heaun ndyyenus Gusnuku:

MpUOOPETEHUE HHTEpeca W CTPEMIICHHS OOyYarolIUXCsi K Hay4YHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX WHTCIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe TIO3HAHUS U (DOPMUPOBAHKE
HCCIIEIOBATEIIHCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa HW3Y4YEHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupOBaHHUE MPEJACTABICHUNH O POJIU (DU3UKHU ISl PAa3BUTHS APYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXHBIX  cdepax  Oyayuien
poeCCHOHAIBHON JIeSITEIFHOCTH, CBSI3aHHOU C (DM3UKOM, IMOJTOTOBKA K
JaybHeeMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTmKeHHe STUX IIeNiel MporpaMMbl MO (QU3UKe Ha YpPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIEYNBACTCS PEIICHUEM CIEAYIOIUX 3a1aY:

NpUOOpETeHUE 3HAHUM O JIUCKPETHOM CTPOEHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKMX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MPUOOPETEHUE YMEHUIN OMKCHIBATh U OOBACHITH (PU3UYECKUE SBJICHUS C
UCIIOJIb30BaHUEM MMOJTYUYEHHBIX 3HAHUK;

OCBOEHHME METOJOB pEIICHUS NPOCTEUINNX PacyETHBIX 3aJad ¢
UCIIOJIb30BAaHUEM buznueckux MOJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOIOMATh MMPUPOHBIC SBICHUS U BBITIONHSATH OTIBITHI,
nabopaTtopHble  pabOTBl M DKCIIEPUMEHTAJIbHBIE HCCICIOBAHHUS C
HCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOECHHUE MPUEMOB pabOThl ¢ HUHpOpMaluend PpU3NIecKoro CoaepKaHus,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHRKCHUSX (PU3MKH, aHATIN3 U
KPUTHUYECKOE OlICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTbHOM NeATeIbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIIETO

obOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8
Kimacce — 68 gyacoB (2 yaca B Henento), B 9 kimacce — 102 gaca (3 gaca B HeAeNiO).



[Ipennaraemspiii B mporpaMmmMe mo (pU3MKE MEepedeHb JTab0paTOPHBIX padoOT U
OITBITOB HOCUT PEKOMEHIATEIIBHBINA XapaKTep, YUUTEIb JIeiacT BEIOOP MPOBEICHHMS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaronmxcs, CIHUCKA AKCIEPUMEHTATBHBIX 3aJIaHUM, MPEIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJaAPCTBEHHOTO PK3aMeHa 1o (hU3uKe.



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHUM OKPYIKaIOLIero Mupa.

®usnka — Hayka o mpupone. SBineHus npupoisl. PU3NUECKUE SBIICHHUS:
MEXAHUYECKHUE, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenmuuHbL. M3Mmepenue Qusnyeckux BenudyuH. Dusnyeckue
npubopsl. [lorpemHocTs n3mMepeHuit. MexayHapoHasi CUCTeMa €MHHUII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKW H3Y4YaloT MPUPO.Y.
EcrecTBeHHOHAy4HBIM METOJA TMO3HAHUA: HAOMIOJEHUE, IMOCTAHOBKA HAY4YHOTO
BOIPOCA, BBIIBIJKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBSICHEHHE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUeCKuX SBICHHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.
1. MexaHH4YecKHe, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBIICHMSI.

2. ®usudeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUN aHATOTOBBIM U
I (POBHIM TPHUOOPOM.
JlabopamopHhuie padbomot u onvimol.
1. OnpeneneHne UEHbI IEIEHUS IKaIbl U3MEPUTEIBLHOTO IprbOpa.
N3mepenne pacCcTOSHUMN.
N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.
Onpenenenue pa3MepoB MajbIX TEJ.
N3mepenue temmepaTypbl MpPU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEpaTyphl.
6. IlpoBeneHue ucclieOBaHUS MO MPOBEPKE TUIOTE3bI: AAIBHOCTH MOJETA
IapyKa, MyIEHHOTO FOPU30HTAIILHO, TEM 0OJIble, YeM OOJIble BHICOTA
mycKa.
Pa3znen 2. [lepBoHavasibHbIe CBeeHUs] 0 CTPOEHNH BellleCTBA.
CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmxkenre dactul] BemiectBa. CBs3b CKOPOCTH JIBDKEHHUSI 4YacTHUIl C
TeMriepaTypoii. bpoyHoBckoe aBmxenue, nuddysus. BzammomeiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.
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ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPABIX
(kpuctamnnmiyeckux) Teld. B3auMocBsi3b MEXKIy CBOWCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTtHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jemoncmpayuu.



Hab6mronenne OpoyHOBCKOTO JIBHIKEHHUS.

2. HaGmronenue nuddyzum.

3. HaGmionenue  siBIEHUN,  OOBSACHSAIONIUXCS  MPUTSHKCHUEM — WIU
OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM pSAI0B (C  HCMIOJIb30BAaHUEM

dboTorpaduii).

2. OnbITHI 10 HAOTIOICHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Pa3nea 3. /IBukeHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JABUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nmytu u
BPEMEHU JBUKEHUS.

SBreHue WHEpUMU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KaK MNpUYMHA
U3MEHEHUSI CKOPOCTH JIBDKEHUs Teld. Macca kak Mepa HWHEpPTHOCTU Tena.
[InotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B E€IUHUIE
0o0BEMa BelecTBa.

Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tell. Cuila ynpyrocTd W 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxeHne
CWJI, HAMPABJICHHBIX MO OJHON mpsiMmoi. PaBHOnelcTBytomas cui. Cuna TpeHwus.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaOnronenre MexaHu4ecKoro ABUKEHUS Tea.

N3mepenune cKkopoCTH MPSMOJIIMHENHOTO JBUXKEHUS.

HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenue n3MeHeHnust CKOpOCTH MPU B3aUMOICHCTBUM TEll.

CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TEI.

CroxeHue Chil, HallpaBJICHHBIX 11O OJTHOM MPSMOM.

Jlabopamophule pabomot u onvimel.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABUKEHHUS (LIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WU ILIapuKa I
HAKJIOHHOU ITIOCKOCTH.

3. Onpexenenue IIOTHOCTH TBEPAOTO TeEa.
OnpITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsikeHUs (jedopmariun)
MPY>KUHBI OT MPUI0KEHHOMN CHUIIBI.
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5. OnbITHI, IEMOHCTPUPYIONINE 3aBUCHMOCTDH CHJIBI TPCHHS CKOJIBKEHUS OT
Beca TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.



Pasznen 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTEl U ra3os.

JlaBnenue. CriocoObl YMEHBIIICHUS U YBEIMYCHUS JaBicHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, XKUIKOCTIMU U razamu. 3akoH I[lackans. [lneBMatuueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS >KUIKOCTH OT TIyOuHBI. ['MapocTtatuyeckuii
napagokc. Coob1iaronuecst cCocyibl. [ uipaBinueckue MeXaHu3Mbl.

Atmocepa 3emunn u atmocepHoe naieHue. lIpuuuHbI CyliecTBOBaHHMS
BO3MyIIHONW 000s0uku 3emiu. Ombit Toppudernnu. M3meperue atMochepHOTo
JaBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGopsl 11t U3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.

JleficTBUE KMAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTH JABJICHUS raza OT TEMIIEPATYPHI.

Ilepenava naBaeHUs KUJIKOCTHIO U Ta30M.
Coolmiaromuecs: CoOCyabl.

I'mppaBnuueckunii nmpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JaBIICHHUS.
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3aBUCUMOCTh BBITAJIKUBAIONICH CHUJIBI OT 00BEMa MOTPYKEHHON YaCTH
TeJa U TIIOTHOCTH >KUJAKOCTH.

~

PaBeHCTBO BBITANIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJAKOCTH.
VYcioBue miaBaHus TeN: IUIABAHUE WIIA NOTPYKEHUE TEJT B 3aBUCUMOCTH
OT COOTHOIIICHMS MJIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamophuie padbomot u onvimul.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOU B
YKMIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIONICH CHJIBI, JCHCTBYIOIIEH Ha  Telo,
IIOrPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, JENCTBYIOIIEN HA TEIO
B ’KUJKOCTH, OT MacChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEIO0 B IKUIKOCTH, OT O0O0bEMa TMOTrpYyKEHHOW B
YKMIKOCTh YaCTH Te€jla U OT MJIIOTHOCTH >KHUIKOCTH.

5. KoHCcTpynpoBaHne apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKH U
OIIpElICIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3zpnen 5. PaGoTra u1 MOIIHOCTh. JHEPrusi.

MexaHnuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: phIUar, OJOK, HAaKJIOHHAas IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. llpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY.



«3onotoe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas dHeprus. KuHeTmueckas ¢ NOTEHIMAIbHAS DHEPIUA.
[IpeBpailieHrie 0THOTO BHUJIa MEXAHUYECKOW YHEPTUU B IPYTrOM. 3aKOH COXPAHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimol.

1. Ompenenenre pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JABMKCHUH TeEla

10 TOPU3OHTAILHOW MOBEPXHOCTH.
2. HccnenoBaHue yCclIOBUN paBHOBECUS pblyara.
3. Msmepenue KII/] HaKIOHHOM IJTIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.
8 KITIACC

Pa3znen 6. TeruioBbie siBJIeHUS.

OCHOBHBIE TIOJOXEHUS MOJICKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHUE CBOWCTB I'a30B, )KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUUW MOJEKYJSIPHO-KUHETUYECKON TEOPHH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TemIOBOE pacliMpEHUE U CKATHE.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUKECHUS
yacTull. BHyTpeHHss sHeprus. CnocoObl HW3MEHEHUs BHYTPEHHEH >SHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Bunet TEIUIoNEepEAAYM:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BeIllecTBa. 1e€mI000MEH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJAENbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenbHas Teruiorta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMoc(hepHOro
JABJICHUA.

BnaxnocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTA CTOPaHUSI.

[Ipunuuner pabotsl TeroBeix aBurateneit KIIJ[ TerioBoro aBuraress.
TermoBbie IBUTATENN U 3ALIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILIECHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

JHemoncmpayuu.



Hab6mronenne OpoyHOBCKOTO JIBHIKEHHUS.

Hab6mronenue nuddyszuu.

HabGmroneHue siBJcHUI cMaurBaHUS U KalTWJUTSIPHBIX SIBJICHUM.
Habmtoienue TenaoBoro pacimpeHus Tel.

LA A

W3meHenue maBieHus Ta3a NpU M3MEHEHWHM 00bEMa M HArpeBaHWUU WITU
OXJIQXKICHUU.

IIpaBuna nsmMepeHus: Temeparypsl.

Bunbl Tenonepenaumn.
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OxJtaXkieHue Ipyu COBEPILIEHUH padOTBhI.
9. HarpeBanue mipu coBepiiieHuu pabOThl BHEIITHUMH CHJIAMHU.
10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEUIECTB.
11. HaOmronenue KuIeHus.
12. HabmroieHre mocTosTHCTBA TeMIIepaTyphl IIPH TUIaBJICHUU.
13. Moaenu TEMJIOBBIX ABUTATEIIEH.
Jlabopamophule pabomot u onvimel.
1. OmBITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSKCHHUSL.
2. OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WJIM caxapa.
3. OnpITel IO HAOMIOJCHUIO TEIJIOBOTO PACIIUPEHUs] Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJJIOHE MITIPHUIIA.
5. OnbITBI, JI€MOHCTPUPYIOIINE 3aBUCUMOCTh JABIECHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.
6. IIpoBepka rumore3sl JMHESHHON 3aBUCUMOCTH JIJTHHBI CTOJIOMKA KHUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEHW OSHEpPrUM Tella B Pe3yJibTare
Terionepeaayn U paboThl BHEITHUX CHJI.
8. HccrmenoBanue SBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOTHOW H
ropsiuei BOJIBI.
9. OmnpexneneHne KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOM  Mpu
TEIUI000MEHE C HAarPEeThIM METAJUIMUYECKUM LIUJIUH]IPOM.
10. OnpeneneHne yaeapHON TEIIIOEMKOCTH BEIECTBA.
11. UccnemoBanue npouecca ncnapeHus.
12. OnpenieIeHHe OTHOCUTENIBHON BIIa)KHOCTU BO3AYXa.
13. OnpeneneHue yaeabHON TEMIOThI IJIABJICHHUS JIbJA.
Paznen 7. Daekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.
OnekTpuzanus Ten. J[Ba poaa 3leKTpUUYECKUX 3apsiaoB. B3aumoneicTBue
3apsKEHHBIX  Tesl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJUYUHBI 3apPSA0B U PACCTOSHUS MEXKIY TEIIAMH).



Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro nods. IIpuHuun
CYHEPHO3UIIUH ICKTPUUECKUX TTOJICH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsAnoB. DIEMEHTAPHBINA AJIEKTPUYECKUN 3apsii.
Crpoenue aroma. IIpOBOJHHMKM W JUAJNEKTPUKU. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAaHUSA JJIEKTPUYECKOTO TOKA.
NcToyHMKM TOCTOSIHHOTO TOKa. JIeHWCTBUS HSJIEKTPUYECKOro TokKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B HKUJKOCTSIX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpPSKEHUE.
ConpoTuBiieHHEe NPOBOJHUKA. YEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE W MApajuIesIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIHOCTH dJEKTpUYECKOro ToKa. 3akoH Jhxoyns—Jlenna.
DnexkTpudecKre enu U NOTPeOUTENH IIeKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTBL.  B3anMOJENCTBUE  IMOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJsie 3eMJIM U €r0 3HAUYCHUE JJIs KU3HU Ha 3eMIle.
OneiT  Opcrega. MarHutHoe TMOJN€  AJIEKTPUUECKOTO Toka. IIpumeHeHwne
3JIEKTPOMArHMWTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEKTpOJBUraTellb MOCTOSTHHOTO TOKa. Vcmosib30BaHHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajnes. SIBieHre dIEKTpOMarHuTHOM MHAyKIuuU. [IpaBuio JleHua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DIeKTpU3aLus TEN.

JIBa poa 3JIEKTPUYECKUX 3apPsI0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M JEHUCTBUE IIEKTPOCKOIIA.

DNeKTpoCcTaTUUeCKass MHAYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsAI0B.

[IpoBOAHUKH U IUDIIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

© No vk Wwh =

M cTouyHNKHM TOCTOSIHHOTO TOKA.

9. JleHcTBUSA JIEKTPUUYECKOTO TOKA.

10. DNEKTPUYECKHI TOK B KUJKOCTH.

11.1'a30BbIM pa3ps.

12. I3MepeHue CUIIbl TOKa aMIIEPMETPOM.

13. I3mepeHne 3JIeKTpUUECKOro HAMPSKEHUSI BOJBTMETPOM.
14. PeocTat u Mara3uH CONPOTUBIICHUN.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumMopeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3ICJICHUS TTOJIFOCOB MAarHMUTa.
MoenupoBaHr€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlelicTBMEe MarHUTHOIO TIOJIA HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIIHH.

Oneitel @apanes.

3aBUCHUMOCTh HAMNpABJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBCHHSI.

DIIEKTPOTreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomovt u onvimot.

1.

o v AW

10.
11

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEN WHAYKIMEH | TpHU
COTPUKOCHOBEHHH.

HccnenoBanne MEWUCTBUS DJICKTPUYECKOTO TIONS HA TPOBOJAHHUKH |
TVDIIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
N3mepenne u peryampoBaHie CUIIbI TOKA.

N3mepenne u peryanpoBaHie HAMPsHKEHNUS.

HccnenoBaHue 3aBHCHUMOCTH CHIJIBI TOKa, WIYIIETO 4Yepe3 PEe3UcTop, OT
COIMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHHS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD AIIEKTPUIECKOTO
COMPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JJIMHBI, IUIOIMIAJXA TOMEePEYHOTrOo
CCUCHUS U MaTepHuaia.

[IpoBepka mpaBuiia CIOKECHHS HAINPSHKEHUN TPU  IOCIEAOBATEIHHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CWIbI TOKAa MPU NapaIETHbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

.OHpCI[CJ'ICHI/Ie MOHOIHOCTH  JJICKTPHUYCCKOI'0 TOKa, BBII[GHHCMOﬁ Ha

pe3ucTope.
HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, UAYILIETO YEpe3 JaMIIOYKy, OT
HaIPSKEHUS Ha HEH.

Omnpenenenue K111 narpeBarens.

HccenenoBanre MarHuTHOTO B3aMMOIEUCTBUS ITOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOrO TMOJII NOCTOSHHBIX ~MAarHUTOB IIPU KX
00BEIMHEHUH U pa3/ICIICHUN.

HccnenoBanue nercTBUA JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.



17.00bITHI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aUMOJIECHCTBUS
KaTymIKhi ¢ TOKOM M MarHuTra OT CHJIBI TOKAa W HaIlpaBJICHHS TOKa B
KaTylIlKe.

18. I3yueHue nercTBrsI MArHUTHOTO TOJIs HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl JIEKTPOIBUTATENS.

20. U3mepenue KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21.00bITBl IO  MCCEAOBAHUIO SBJICHUSI AJICKTPOMATrHUTHOM WHIYKIIMU:
HCCJIEIOBAHUE W3MEHEHUM 3HAYEHUS W HAIPABICHUSA WHAYKIIMOHHOTO

TOKa.
9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JaBwKeHME. MarepuanpHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsIMOIMHENHOE
nBuxeHne. HepaBHOMepHOE nmpsMosinHETHOE ABMKeHHe. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe npsMoJMHElHOe JBHKeHue. (CBOOOIHOE
najgenue. OnbiTel ["anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. I[lepmon u ydacrora oOparieHus.
JluneriHas U yriioBas CKOpocTH. LIeHTpoCcTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpuHIUII CynEepHO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUs CKOJIbKEHUS, CUjla
TPEHUsI IOKOS, APYTUe BUJIBI TPCHUSI.

Cuna TSKECTM U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOJHOIO
najgeHus. J[Buxenue mianetr Bokpyr Connua. [lepBasi kocmuyeckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHOM TOUku. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuibl. L{eHTp TsoxecTH.

Nmvnynec Tena. M3menenue uMmiynbca. IMmynbe cuibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE IBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YHPYTOCTH,
TpeHus. CBsA3b dHEepruu U padotsl. [loTeHManbHas 3Heprus Tena, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiIH. [loTeHIManbpHas 3Heprust CxaTou npykuHbl. Knnernueckas
sHeprus. TeopemMa 0 KMHETMYECKOW DHEPTHM. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPI'UH.

Hemoncmpayuu.

1. HaGmrogeHne MeXaHWYECKOTO JBUKEHUS TeJla OTHOCUTEIHHO PA3HBIX TEI

OTCYETA.
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8.
9.

CpaBHeHUE TyT€ll W TPAEKTOPUW ABUIKEHHS OJHOTO M TOrO XKE Tela
OTHOCUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HaKkoB PaBHOYCKOPEHHOIO IBU)KEHUS.

Habmroienue nBr>keHus Tena mo OKpyKHOCTH.

Hab6nronenne MexaHMuecKuX sIBIICHUM, TPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCHUMOCTh YCKOPEHHS Te€la OT MAacChl Tela W JEUCTBYIOLIEH HA HETO
CUJIBL.

HabGmnronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TETI.

N3meHeHue Beca Tea Mpu yCKOPEHHOM JBHKEHUH.

10. [Ieperaua nMmysbca Mpy B3aMMOIEUCTBUU TEI.

11. Ilpeobpa3zoBanust 3HEPTUH MTPH B3aUMOJICHCTBUU TEII.

12. CoxpaHeHHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHHne UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
14. HabmroieHue peakTUBHOTO JBUXKECHHUS.

15. CoxpaHeHHe MEXaHUYECKON AHEPTrUU MPU CBOOOAHOM MaICHUU.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPTUH MPHU JBH>KEHUU TeJa MO/ IeHCTBUEM

MPYKUHBL.

Jlabopamopnuie padbomovt u onvimut.

1.

KoHcTpynpoBanue Tpakra s pasroHa W JaJdbHEWIIEr0 PaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBXEHUS OpycKa WA JABWKCHHS
[IapHKa M0 HAKJIOHHOW IJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MNpPU PABHOYCKOPEHHOM JIBUJKEHHUH 10
HAKJIOHHOM TTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHHU MHPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBJKEHUHM O€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCA Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIHE TPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBL.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOTBHl  CHIIBI  YIPYTOCTH TIPU  TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TTOABHMIYKHOTO OJIOKOB.

11. I3yueHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuueckue KojieO0aHusi M BOJHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUIA: TIepHOI,
4acToTa, aMIUIUTYy1a. MareMaTudeckuil U mpy>KUHHbIM MasTHUKU. [IpeBpaiienue
SHEPIUH MPU KOJIeOATEIHHOM JIBUKEHUMU.

3aryxaromue  koineOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoJiHBI. (CBoOiCTBa MeXaHMYECKUX BOJH. IIpomonbHble U
MOINepeyYHble BOJHBI. J[MHA BOJHBI M CKOPOCTh €€ PpaclHpOCTpPaHCHUS.
Mexanuyeckue BOJIHBIL B TBEPIOM TeEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKkOCTh 3ByKa W BbicOTa ToHA. OTpakenue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue kojeOaHUM Ten IO IEWCTBUEM CHIBI TSHKECTU U CHJIIBI
YIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HabOmronenne BoIHYXICHHBIX KOJIeOaHUM U pe30HaHca.
PacnipocTpaneHue npooibHBIX U MOMEPEUHBIX BOJIH (Ha MOAEIN).
HaOmronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v E W

AKyCTUYECKUHN PE30OHAHC.
Jlabopamophule pabomot u onvimel.
1. OmpezneneHrve YacTOThl M TEpHOJa KoJIeOAaHUH MaTEMaTUYECKOTO
MasiTHUKA.
2. Ompenenenrie 4acTOThI M EPUOJIA KOIEOAaHUH MPYKMHHOTO MAasITHUKA.
3. HccrnepoBaHue 3aBUCHUMOCTH MEPHUOJIA KOJIEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT IJUHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEPUOIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IlpoBepka He3aBUCMMOCTU Tepuojaa KoyiebaHUil rpy3a, MOABEIIEHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh Mepuoja  KojeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MacCChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3MepeHue yckopeHus cBOOOIHOIO MaJeHUsI.
Pazgen 10. D1eKTpOMATrHUTHOE 10JI€ U JIEKTPOMATHUTHbBIE BOJIHBI.
DONEeKTPOMAarHUTHOE  TOJie.  JJEKTpOMarHuTHble  BOJHBL.  (CBOiiCTBa
ANEKTPOMarHuTHeIX BOJH. [llkanma »nexkTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.



DJleKTpoOMaruuTHas mpupoaa cBera. CkopocTh cBeTta. BoyiHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBoMCTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomwvt u onvimut.

1. W3ydeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBID MOOWJIBHOTO

tenedona.

Pa3pen 11. CBeToBbIe fIBJICHHUS.

JlyueBas MOJEJb CBeTa. HUctounukn CBeETa. [IpssmonHeitHOE
pacnpoctpanenue cBera. 3atMeHusa Connua u JIlynsl. Otpaxkenue cpeta. I1mockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHuss cBeta. llonHoe BHyTpeHHee
OTpakeHue cBeTa. VCroap30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKHX CBETOBOJAX.

Jlunza. Xon nyueir B JnuH3e. OmnTuueckas cucrtema (QoTtoanmnapara,
MHKpPOCKONIa M Teyeckoma. [7a3 Kak oOnThdeckas cucrema. biam3opykocTe u
JTAIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B chnekrp. OmbiTel HpetoToHa. CroxkeHue
CIIEKTpaJbHBIX LBETOB. J(ucniepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cpera.

OnTuueckuii CBETOBO.

Xon tyuyel B coOuparoliei JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.
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[Tomyyenune n300paxeHUi ¢ MTOMOUIBIO JTUH3.
9. IlpuHuun neicTBus poroannapara, MUKpPOCKOIA U TEJIECKOMA.
10. Monens riasa.
11. Paznoskenue 6enoro cBera B CIEKTP.
12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamophuie padbomot u onvimul.
1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPAKEHUS CBETOBOIO Jyda OT yrja
1aJICHUS.
N3yuenune xapakTepucTUK U300paxKeHus peJMeTa B IIIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCHMOCTH yIUIa MPEJOMIIEHUSI CBETOBOIO JIy4a OT yria
IIaJICHAS] HA TPAHUIIE «BO3yX—CTEKIION.



[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTNH3BI.

5. Onpenenenue (HOKYCHOTO PACCTOSTHUS M ONTHYECKOM CHIIBI coOMparouieit
JINH3BI.

6. OIBITHI 10 PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITel O BOCHPHUSATHIO LIBETA NPEIMETOB NPU MX HAOIIOJEHUU Yepe3
I[BETOBBIC (PHIIBTPHI.

Pasznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna u muanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHne aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npespamienus. [lepron nmomypacnana aTOMHBIX SIEP.

SnepHble peakuuy. 3aKOHbl COXPAHEHUsS 3apsAJ0BOTO WU MAacCOBOTO YHCEI.
DOHeprus CBsI3M aTOMHBIX sinep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Mcrounuku sneprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX H3JIYUYEHUN HA JKHUBBIC
OpPraHU3MBlI.

Jemoncmpayuu.

CrekTpbl U3y4YEHHUs U TIOTJIOLIECHMUS.

CnexTpsl pa3InvHbIX ra30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTynka HOHU3UPYIOMIUX U3ITYUEHUH.

. Peructpanms nzmydeHust NpupOIHBIX MUHEPAIIOB U MTPOJYKTOB.
./Iaﬁopamopubte pabomul u onvimol.

1. HabmrogeHue CTUIONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITyYCHHUSI.
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2. HUccnenoBanue TPEKOB: M3MEPEHHE DHEPTUU YACTHUIBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. M3mepenue pagnoakTuBHOTO (poHA.

IHoBTOpPUTEIBLHO-00001IAOINH MOAYIb.

[ToBTOpPHUTETHEHO-0000IAIOIINH MOTYJIb TIPETHA3HAYCH JIJISI CHCTEMAaTHU3aINN
U 0000mIeHHS  TPEIMETHOTO  COJCpKaHWSA H  OMNbITa  JICSITEIBHOCTH,
pUOOPETEHHOTO TIPU M3YyUYEHUHU BCETO Kypca (U3HMKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy I0 ¢Gu3uKe I 00ydJaronuxcs,
BBIOpABIIIKMX 3TOT YYCOHBIH MpPEAMET.

[Tpr M3ydeHUH NTaHHOTO MOJIYJSl PEATU3YIOTCS M CHCTEMAaTHU3HPYIOTCS BUJIBI
JESITeTIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBACTCS JTOCTIKEHUE TIPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJbTAaTOB  OO0ydeHHus, (OpMHPYETCS
€CTECTBEHHOHAYYHAss TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJIICHUM TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSICHATH (HU3MUYECKUE
SBJICHUS, TPUMEHSIA TMOJy4YEHHbIC 3HAHMS, pelaTh 3aJayd, B TOM YHUCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XApAaKTEp JAHHOTO pas3jeiia pPeaau3yeTcs
32 CY€T TOro, YTO OOyYaromuecs BBIMIOJHSIOT 3aJaHusi, B KOTOPBIX WM
npeayaraeres:
Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHSTH
(bu3uYecKue SBICHUS B OKPY KAOIICH MPUPOJIE ¥ TIOBCETHEBHOM KU3HH;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEOBAaHUS (PU3UUECKUX SIBJICHUH, B TOM
Yyycie s IPOBEPKU TUIIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAyYHbIC OCHOBBI HAMO0OJIEE BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHUA

N3yuenune Gu3nKy HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs HAIIPaBICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbTaTe uzydyenus pu3nkyu Ha ypoOBHE OCHOBHOTO OOIIIEro o0Opa3oBaHus

y obOyyarorerocst OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTaThl B
YJaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyecKoil HayKu;

- IGHHOCTHOE OTHOIIIEHHUE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUIN
busuky;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX NPUHUUIIOB B AEATEIBHOCTU
YYEHOT0;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUSATHE DCTETHMUYECKUX KadeCTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMSL:

- OCO3HAaHHWE IICHHOCTH (U3MYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHUs TEXHOJIOTHUM, BaXXHEHIIEH COCTAaBISIOLIECH
KYJIBTYPBIL;

- pa3BUTHE HAay4yHOH JI0003HATEIBHOCTH, HMHTEpEca K MCCIEI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbSI W  IMOIMOHAJIBHOIO
0J1aroNnoJIy4ns:

- OCO3HAaHME IIEHHOCTHM Oe€30macHoro ooOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH TMpaBWJ O€30MacHOr0 TOBEJACHUS Ha
TpPaHCIOPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIJIOBBIM OOOPYJOBAaHUEM B
JOMAIIHUX YCIJIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pediekcuu, NpPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOI'O K€ MpaBa y JPyroro 4ejaoBeKa;

6) Tpy10BOT0 BOCTIMTAHMSI:

- aKTUBHOE YYacTHE€ B PEIICHUHM MNPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3allid, TOpojJa, Kpas) TEXHOJOTUYECKON U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMUX B TOM 4YHCIE H (PU3UICCKUX
3HAHUU;

e - MHTEpEC K MPaKTUUYECKOMY M3y4YeHUI0 nmpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)3KO0JOrHYECKOro BOCIIUTAHUA:

e - OpHCHTAlUs Ha TPUMEHECHHE (U3MYCCKMX 3HAHUM Ui pEIIeHUs 3a1ad B
0o0JlacTh OKpYy’Karollel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOKHBIX MTOCEACTBUN JIJIs1 OKPYKAIOIIEH CPEeIbI;

e - OCO3HAaHHE TJIOOATBHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM M MyTeH ux

pelieHus;

e 8) aganTanMM K M3MEHAKWIIMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHPOAHOI
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJICWCTBHM TIPU BBITIOJIHCHUH WCCJICIOBAHUNA U
POEKTOB (DM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
NEeSATENbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJeH, MOHATHUSA, TUTIOTE3bI O PU3HUUECKUX 00BEKTAX U SABJICHUSIX;

e - OCO3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JacTH
busuky;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHUH HOBBIX (DHUIUYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIISATH B3aUMOCBSI3U ITPUPOIBI, OOIIECTBA U
ASKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHUMH;

e - OICHKA CBOMX JCUCTBUI C Yy4YETOM BIUSHHUSA HA OKPYXKAIOIIYIO Cpe.y,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBUIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBOeHHS mporpamMmbl Mo (pU3MKEe Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE NEHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIE  Y4eOHBbIE  JICUCTBUS,  PETYJISTUBHbBIC
YHHUBEpCAIbHBIC YUCOHBIC IEHCTBUSI.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JiornuecKue 1eCTBUSA:
e BBISABIATD U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHUS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTPpUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIUXCS K (DU3UIECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIEC CBSI3M TPU HU3YYEHUU (U3HUECKUX
SIBIICHUI W MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JETyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOATENLHO BBIOMPATh CHOCOO pernieHus y4eOHOW (pu3nyeckon
3amaun (CpaBHEHHE HECKOJIBKMX BApUAHTOB pEICHUS, BHIOOp HamOoiee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUCB).

Ba3oBble ucciienoBarejbLcKe IeMCTBUA:

UCITI0JIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJUTH M0 CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HUCCIEA0BAHNE (PUIUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IIPOBENEHHOIO HAOIIOAEHUS, OIIbITA, HCCIICJOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWlee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHbIC METObI, MTHCTPYMEHTHI U 3alpOCHI NPU MOUCKE U
orbope WHPOpPMAIMU WIM NAaHHBIX C y4ETOM TPENIOKCHHON y4ueOHOH
(dbuznyecKoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABIICHHUS,

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMANbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIIMM W WUTIOCTPUPOBATh peEIIacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMmyHukaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUA:

B X0j¢ OOCYXJCHHS y4eOHOro MaTepuajia, pe3yiabTaToB Jab0paTOPHBIX
paboT M POEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PCIICHHE 3aJauyd W IOIACPKaAHUC
0J1ar0’Ke1IaTeILHOCTH OOIIEHHUS

COIMOCTAaBIISATh CBOM CYXKICHHUS C CYXICHUAMH JPYTHX YYaCTHUKOB
auaora, OOHapyXKUBaTh Pa3IN4HMe U CXOJICTBO TO3UITUN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJMYHO MPEJICTABIIATh PE3YIbTAThl BHIMOJTHEHHOTO (DU3UICCKOTO OIBITA
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAIbHOW paboThl MpU PEUICHUHW KOHKPETHOM (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATH JCHCTBUS
mo e€¢ JIOCTIKCHHIO: PACTPENENsSITh POJIH, OOCYXAaTh TMPOIECCHI U
pE3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OThI, IOCTUTasi KAUECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIpAaBICHUIO W KOOPAWHUPYS CBOM JEHCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerynsiTuBHbBIC YHHMBepcaJbHbIe Y4eOHbIE JeHCTBUA

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M y4E€OHBIX CUTYalHsIX, TPEOYIOIINX
11 perieHus: GU3NYECKUX 3HAHMIA;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IMPHUHATUSA  PELICHUN
(MHOIUMBUYaNbHOE, NPUHATHE DPELICHUS B TpyMIe, NPUHATUE PEIICHUMN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISITh AITOPUTM pelIeHUs (PU3MUECKON 3aauu WU
IUIaHa MCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apr'yMEHTHPOBATH IIpeijlaraéMble BApUAHTBI PEILCHUI;
JieJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJILHbIN UHTEJLJIEKT:

NaBaTh AICKBATHYIO OLICHKY CUTYallMM U MpeaiaraTh Ij1aH €€ U3MEHEHMUS;
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEIOCTHXKEHHUS) Ppe3ysbTaToOB
JESTENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACITEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS
(¢u3MYeCKOro UCCIEIOBAHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBHUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4eJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroro;
MPU3HABATh CBOE NMPABO Ha OLIMOKY MPHU PEIICHUH (PU3HYECKUX 3a7a4d WIn
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE YK€ IIPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenust B 7 kjacce IpeIMETHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPpa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh  MOHATHUS:  (QU3WYECKHUE W  XUMHUYECKHE  SIBJICHMS,
HAOIO/IEeHUE, HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PHU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BemlecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBUXKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOJEUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;

paznuyath siBiaeHus (auddys3us, TEIIOBOE IBMKEHUE YACTHIl BEIIECTBA,
paBHOMEpPHOE  JIBIDKEHWE, HEPaBHOMEPHOE JBW)KCHHE, HWHEPIIHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEILNIEHHON OCHIO
BpalieHus, Tmepenada JaBICHHUS TBEPABIMU TENaMH, >XUIKOCTAMH H
razamy, atMocepHOe JaBJEHUE, IUIaBaHUE TeJ, NPEeBpaICHUS
MEXaHUYECKON AHEPruu) Mo OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX TaHHOE (DU3HUECKOE SIBICHHE;
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKHX SIBJICHUN B
OKpY’XKalollleM MHupe, B TOM 4YHcle (U3NYECKUE SIBICHHUS B MPHUPOJE:
MPUMEPBI JBWKEHUSI C Pa3IU4YHBIMU CKOPOCTSIMH B KMBOM M HEKUBOMU
npupone, ACHCTBHE CUJIBI TPEHHs B TPHUPOJE W TEXHUKE, BIMSHUE
aTMOC(EPHOTO JTaBJICHUS HA KHBOW OpPraHW3M, IJIaBaHUE PhIO, phIuaru B
TEJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTh MPAKTHUUECKYIO 3a7ady B yueOHYIO,
BBIJIEIISATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) PU3UYECKUX SIBJICHUN;
OTKCHIBaTh M3yUYEHHBIC CBOICTBA TN M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, MIIOTHOCTh BEIIECTBA, BpEMH,
yTh, CKOPOCTh, CPEJIHAS CKOPOCTh, CUJIA YIIPYTOCTH, CHJIa TSXKECTH, BEC
Tena, CWJia TpeHUs, JAaBieHue (TBEPAOTO Tena, >KUIKOCTH, Tasa),
BBITAJIKUBAIOIIAS CUJIa, MEXaHUYecKas pabdoTa, MOIIHOCTb, TJIEUO CHIIBI,
MOMEHT CHJIbI, KO3()(QHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHAS DHEPrus), MPU ONUCAHUU TPABUIHHO
TPakToOBaTh  (PU3MYECKUH  CMBICI  HMCHOJb3YEeMbIX  BEIWYMH, UX
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (DH3UYECKYIO BEIMUUHY C IPYTUMU BEIIMUYWHAMH,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MUECKUE SBJICHHUS W MPOLECCHI,
WCIIOJIB3YS TIpaBujia CIOXKEHHUs CUi (BIIOJIb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHS phruara (0J0Ka),



«30JI0TOE€ IPAaBUJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruu, MpU ITOM JaBaTh CIIOBECHYIO (HOPMYJIUPOBKY 3aKOHa H
3aMKMCHIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3HUECKUE SIBICHUSA, POLIECCH] U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATH ITPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, (PU3NUECKHUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacy€THele 3anadyd B 1—2 JAEWCTBUA, HCIONB3YS 3AaKOHBI H
(dopMyIibl, CBs3bIBAIOLIME (DU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH Pacu€Thl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3ajay, OLICHUBATh PEAUCTUYHOCTh
MOJIy4YE€HHOM (pU3NUECKON BEINUYNHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU T[OMOIIH
(bu3NYECKUX METOOB, B ONIMCAHUU UCCIIEI0OBAHUS BBIIEISATH MPOBEPSIEMOE
OpeanoiokeHne  (TUIoTe3y),  pa3nuyaTb W MHTEPIPETUPOBATH
IOJlyYEHHBI pe3ynibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JEJIaTh
BBIBO/IbI IO €T0 PE3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUNH WU
bu3HYecKuX CBOWCTB TEN: dbopmynpoBaTh MIPOBEPSIEMbIEC
IPEIOJI0KEHNSA, COOMPATh YCTAHOBKY U3 IIPEJIOKEHHOTO0 000PYJOBAHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MpSMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChl Tena,
o0bEMa, CHUJIBl U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMUCHIBATh IIOKA3aHHUA MHPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUYECKOI BEIUUUHBI OT
APYrod € WCIIOJIB30BAHUEM IIPSMBIX H3MEPEHHH (3aBUCUMOCTH IIYyTH
PaBHOMEPHO JBMXKYIIEroCs Teja OT BPEMEHU [BHKCHHS TENA, CHUJIBI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUs NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa
IOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOIPYXKEHO TEJ0, YCIOBUN
IUTaBaHUSI TEJl, YCJIOBHUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAO0BaHUS, COOUPATh YCTAaHOBKY U
BBIMOJIHATh U3MEPEHMS, CIEAYysl NPEJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



IOpeUIOKEHHBIX Tabnuil U TpaduKOB, JAeNaTh BBIBOABI IO pe3yJibTaTaM
UCCIIeI0BAaHNUS;

NPOBOJANTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO TeJa, Cuila TPEHHS] CKOJbXKECHHUS,
JaBJIIEHWE  BO3]yXa, BbITAJKMUBAIOIIAs CHJa, JeHcTByrolmas  Ha
NOTPYKEHHOE B KUIKOCTh TeNo, KO3 UIMEHT MOJIE3HOro AeHCTBUS
OPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKECHHOW HWHCTPYKIUH: TIpHU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJIMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpPHBIM
o0opyIoBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIIIHUECS COCYAbl, OapoMmerp,
phlyar, MOJBUKHBIN 1 HETIOJBUKHBIN OJI0K, HAKJIOHHAS! TNTIOCKOCTh;
XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C OMOpPOl Ha UX OmucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, TUIPABIMYECKUN Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHHM M HEOOXOJIMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUsS (U3MUECKUX 3HAHUU B TOBCEIHEBHOU
KU3HU JUIs1 oOecrieyeHus: 0€30MacHOCTH P OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUA
HOPM 3KOJIOTHYECKOTO MOBEJCHHSI B OKPYIKaIOLIEH cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHete B
COOTBETCTBHUH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA M TYTEM CpPABHEHUS PA3IUYHBIX HCTOYHHKOB BBLICTSATH
uH(pOpMaLMIO, KOTOpas SIBISIETCA MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEIOCTOBEPHOMU;

MCIIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHUI HAYYHO-MOMYJISIPHYIO
AUTEepaTypy (PHU3MUECKOrOo  COACpKAHMS, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3NUECKOTO COJEpKaHus, B TOM
yuciae MyOJuMYHO JeNaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax MpPOEKTOB
WIM Yy4eOHBIX HCCIENOBAaHUN, MPU O3TOM TPAMOTHO HCIOIb30BAThH



M3YYCHHBIM TOHATUHHBIMA ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3EHTAIUEN;

MPU BBITIOJIHEHUM YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN pacrpeacsisiTh
00s3aHHOCTH B TPYyMINE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHHKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHI:

MCIIOJIb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKEHHE
aTOMOB M MOJICKYJI, arperaTHBIC COCTOSIHUS BEIIECTBA, KPUCTALNTNICCKUC U
amop(HBIC Tena, HACHIICHHBIM W HEHACHIIICHHBIA TMMap, BIAKHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPrus, TEIJIOBOH JBUTATEINb,
AJIIEMEHTAPHBIN JIEKTPUUYECKUN 3apsl, JIEKTPUUYECKOE T0JIe, TPOBOAHUKU
U AUDJICKTPUKH, TIOCTOSTHHBIA SJICKTPUICCKU TOK, MATHUTHOE TIOJIC;
pa3nuyaTh SBIICHUS (TETUIOBOE PACHIMPEHHE W CXKaTue, Tervionepenada,
TEIJIOBOE PaBHOBECHE, CMAuMBaHHUE, KAMWUISPHBIC SBIICHUS, UCTIApPEHHUE,
KOHJIEHCAIUsl, IUIABJIEHWE, KpUCTaulu3auus (OTBEpAEBaHUE), KHUIICHUE,
TeIuIonepeava (TEeTUTIOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIEKTPHU3AIUS TeJ, B3aUMOJICHCTBUEC 3apsI0B, ACHCTBUS DIICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBHE MAarHUTOB, JIEWCTBHE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasT UHIYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKHX SIBJICHUN B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MUECKHE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTaUIbl B Tpupoze, usnydenne ConHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuin, Apedd MOaI0COB, pOJIb MAarHUTHOTO MOJS JJIsl KU3HU Ha
3emute, MONSIPHOE CUSTHUE, TIPU STOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4dy B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKM) (DUIUUECKUX
SIBJICHUU;

ONMKCHIBATh M3yUYCHHBIEC CBOMCTBA Tel M (PU3NUYECKHUE SIBICHHS, HUCTIOIB3YS
bu3nYecKue BETUYHHBI (TEMIIEpaTypa, BHyTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, yJAeNbHas TEIUIOTa
IUIaBJICHUS, YJeJbHas TeIioTa NapooOpa3oBaHMs, YJeidbHas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(PUIIMEHT TMOJE3HOTO JCHCTBUSA TEIJIOBOU



MAIllMHBI, OTHOCUTEIbHAsl BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
cuia TOKa, JJEKTPUUECKOE HANpPsHKEHUE, CONPOTHUBICHUE MPOBOJHHUKA,
yVACIbHOE  CONpPOTUBIEHWE  BEIIECTBA, pabdoTa U  MOLIHOCTb
ANEKTPUYECKOTO0  TOKAa), MpPH OMNWCAHWUM MPABWIBHO TPAKTOBAThH
(¢u3NYECKUN CMBICT HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(¢u3NYECKUX BEJIWYUH, HAXOAUTH (POPMYIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKOM TEOpUH
CTPOEHUsl BEIECTBA, NMPUHLMUII CYNEPHO3UIMU ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiaa, 3aKoH OMa /11 yJacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHWsI JHEpPrud, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIUCBIBATH €r0 MATEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrn4ecKux
iaroB ¢ Omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUM,
bu3nyecKux 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3anadyd B 2-3 JACUCTBUA, HCIONB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBANOLIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajIM3a
YCHOBUSL 3aJlauyd 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUISl pEIIeHHs] 3aJa4yd, BBIOMPATh 3aKOHBI M (POPMYJIBL,
HEoOXOouMble Al €€ pelleHUs, NPOBOAUTH PACYETHI U CPAaBHUBATH
MOJIyYE€HHOE 3HaUEHUE (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIAHHBIMY;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU [OMOIIH
bu3NYeCKuX METOJIOB, HCIONb3YysS OMHCAHHUE HCCIIECIOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIONIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJICHUSI UCCIICOBAHU, 1E€JIaTh BEIBOJBL;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SIBJICHUH WU
(bu3nYECKUX CBOWCTB TeN (KAMUUIAPHBIC SBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusi IpH M3IYYEHUH OT IBeTa M3JIydarollei (Ioriouaromie)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus TEel M B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalu3all¥sl MarHUTHBIX TOJEH IIOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MAarHATHOTO TOJII HA NPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IMOCTOSHHOTO TOKa): (OPMYJIUPOBATH
pOBEpsieMbIC MPEANONIOKECHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (HOPMYIHPOBATH BHIBOJIBI;
BBITIOJIHATh ~ MPSMBIE  W3MEPCHHUS  TEMIEPaTypbl, OTHOCHUTEIHLHOU
BIQXHOCTH BO3JlyXa, CHJIbI TOKAa, HANPSDKEHUs C HCIOJIb30BAHUEM
aHAJOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yIbTaThl U3BMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIUUUHBI OT
ApPyroil C  HCMIOJNb30BAaHUEM MPSAMBIX H3MEPEHHH  (3aBUCHUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TOMNEPEYHOrO
CEUCHUS U YACTBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIET0 uepe3 MPOBOJAHMUK, OT HAmpsHKEHUs] Ha TMPOBOJHUKE,
UCCIIEJIOBAaHUE TIOCJIEIOBATEIbHOTO M  MapajuieIbHOIO  COEAMHEHUMN
MPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUS, CIEIysl MPEeNoKEHHOMY IJIaHy, (UKCHpOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE Tabmuil M TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEAOBAHMUS;

MPOBOJUTh KOCBEHHbIE H3MepeHUs (u3ndyeckux BeIUUUH (yaenbHas
TEIUIOEMKOCTh  BEIIECTBAa, CONPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBATh U3MEPEHHs, COOUpAaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJ€Ays NMPEASIOKEHHON MHCTPYKLUH, U
BBIUUCIISATh 3HAUEHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCAaHUSA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS TOMOB, TUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIbTMETpP, CUETUYHK 3JICKTPUYECKON HHEPrHH, 3JICKTPOOCBETHUTEIHHBIC
puOOPHI, HATPEBATEIBbHBIC AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMUA O CBOMCTBAX (M3UYECKUX SBJICHHA M HEOOXOIAMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABHUTATEIb BHYTPEHHETO
CTOpaHUs, AJEKTPOCKOIN, PEOCTaTr), COCTABIATh CXEMbI JJIEKTPHUUYECKHX
Leneil ¢ mocae10BaTeNbHbIM U NapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCI0BHbIE 0003HAUECHHS DJIEMEHTOB AJIEKTPUUECKUX LIETICH;



OPUBOAUTH  NpUMEPhl  (HAXOAUTh  WHGOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3HUCCKUX 3HAHWUH B TIOBCEIHCBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH TP OOpaIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH CpeJIe;

OCYIIECTBIISITh TOWCK HWHPOpPMAIMK  (PU3NIECKOTO  COACpXKaHHUSI B
NHTepHeTe, Ha OCHOBE HWMCIONIMXCA 3HAHWMK W TYyTEM CpaBHCHUS
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBICNIATH MH(OpMAIUio, KOTOpas
SBJISIETCS] POTUBOPEUYNBOM MIIH MOXKET OBITh HEJOCTOBEPHOI;
WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUI HAYYHO-IOMYJISIPHYIO
JUTEPATYpPy (PU3NYECKOTO COJCP)KaHMs, CIPaBOYHBIE MaTepPHAIIbI,
pecypchl cetn MaTepHET, BageTs mpuémMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
colepKaHWsi, B TOM 4YHCJIE€ MyOIMYHO TIPEICTABIATH PE3yIbTaThI
MPOEKTHOM WJIM HMCCIEIOBATEIbCKON NEATETbHOCTH, TP 3TOM T'PaMOTHO
WCTIONB30BaTh M3YYCHHBIM TIOHATHHHBIA ammapar Kypca (U3HKH,
COIMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIIHNCH;

MpPU  BBIMIOJTHEHUW YYEOHBIX TMPOEKTOB W HCCIACAOBAHUN (HU3HUECKUX
MPOLIECCOB pacHpeNiesiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJIICTUTH 3a BBHIIOJHCHHWEM TUIaHA JACUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJl B
JeSITENHHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHHKATHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOH(MIUKTHI.

K koHIly 00yueHus B 9 Kjacce rpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIOJB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKECHHS, AehopMaiius
(ympyras, mnjgacTU4eckas), TpPEeHHE, LEHTPOCTPEMHTENIbHOE YCKOpEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOIeOaHus u
BOJIHBI, 3BYK, MH(PA3BYK U YJIbTPA3BYK, IJIEKTPOMATHUTHBIC BOJHBI,
[IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U albHO30PKOCTD,
CIEKTPbl UCIYCKAHUS U TOTJIONICHUs, alibda, 0eTa- 1 raMMa-u3IydeHus,
M30TOIIbI, SI/IEPHAsl SHEPIeTHKA;

paznuyaTh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEHHOE ABUKEHUE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE ABMXKECHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIKEHHUE, KOJeOaTeNbHOE NIBIKCHHE (3aTyXarollue |
BBIHYKJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIB)KEHHUE, OTPaKCHUE
3ByKa, MNPSIMOJIMHEHHOE pPacIpOCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETa, OJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHUE OCIOr0 CBETa B
CIEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUS CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa
W3JIyUYEHUS ) IO ONMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKHX SIBJICHUN B
OKpyXaroleM Mupe (B TOM 4YHcie (pu3nyeckue SBICHUS B TMPUPOJIE:
MIPUJIMBLI U OTJIMBBI, IBUkKEeHUE TIaHET COJTHEUYHON CUCTEMBI, PEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIYHaMH, 53XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJIOrMYecKoe NEHCTBUE BHUIAUMOIO,
yAbTPaUONIETOBOTO U PEHTTEHOBCKOTO HU3JIYUYEHHUM, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PaJAOAKTUBHOE H3IIyUCHHUE
MPUPOJHBIX MHUHEPAJOB, [JIEUCTBUE PAAMOAKTUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM NEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX
SIBIICHUI;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
¢bu3nyeckue BEIWYUHBI (CpElHssT M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBI)KCHHH, YCKOPEHHE, TEpEMEIleHHEe, IMyTh, YIJoBas
CKOpPOCTh, CHJIa TPEHHMS, CUJIa YIPYTOCTH, CWJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHUJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEprus Teda,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrusl CXKaTou
NPY>KUHBI, KUHETUYECKas DSHEpPrus, IOJHAas MEXaHWYEeCKas >SHeprus,
MEepPHOJT M YacToTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUS CPEJlbl), MPU ONKUCAHUU
MPAaBWIbHO TPaKTOBaTh (U3UYECKUI CMBICI HCMOJIb3YyEMbIX BEJIUYHH,
0003HAaUEHUS W EIUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIOJb3Ysl 3aKOH COXPAHEHHUsI SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLUIN CYNEPHO3ULUUA CWJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHWSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsAJI0BOTO U MAaCCOBOI0 YUCEN



IpHU SIICPHBIX PEAKIHUAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHa M 3aITUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TMPOIECCHl M CBOWCTBA TEJN, B TOM YHWCIE U B
KOHTEKCTE CHUTyaIluii MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh O0BSICHEHUE U3 2—3 JIOTHUECKUX
iaroB ¢ Onopod Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUI,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJadd  (Omuparolmuecss Ha CcucremMy w3 23
YpaBHEHU), UCTIONb3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (U3HUECKHUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJauyd 3alMCbIBATh KPATKOE
YCJIOBHE, BBISBIISATH HEJOCTAIOIINE WM W30BITOYHBIC TAaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAMMBIC TSI PEIICHUS, IPOBOAUTH PACUETHI U
OIICHHBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HAuYCHUA (U3HUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh TIPHU TTOMOIIH
(GU3UYECKUX METOIOB, WCIIONB3YSl OMHMCAHHWE HCCIEAOBAHUS, BBIICTSATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTh MOPSJIKA
MPOBEICHUS]  UCCIEIOBAaHUS, JIeJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIOACHHUHN U OIIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
bu3nYecKuX CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HpioToHa, 3akoHa
COXpaHEHUsl PHEPruu, 3aBUCUMOCTb TMepuoja KoyieOaHUil MNpyKMHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBHCHUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTpaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsl MpeAMeTa B coOuparolien
JauH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYCHHs):
CaMOCTOATENLHO COOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
o0OpyJOBaHUs, OINUCHIBaTh XOJl OMNbITA M  €ro  pe3yjbTaThl,
(bopMyIUpPOBATH BHIBOIBI;

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, OMPEACIISs
CpeqHee 3HAUYCHHE W3MepsAeMOl BelnuuuHbBl ((POKycHOE paccTosiHue
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HM3MepeHus
(M3MepUTEIbHOTO PHbdopa);

NPOBOJANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIHYMH C
MCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHUH (3aBUCUMOCTh MyTH OT BPEMCHH
Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0O€3 HaudaJbHOM CKOpPOCTH, Mepuoja
KOJI€OaHUM MaTeMaTHU4ecKOro MasTHHUKA OT JJMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yIiia MPelOMIICHUs OT yria



NaJcHus): IUJIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITENILHO COOUpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3ysbTaThl TOJYYEHHOW 3aBUCHMOCTH
(dbu3nYecKuX BEIWYUH B BUJEC TaOIUIl U TpadUKOB, J€JIaTh BBIBOABI IO
pe3yJibTaTaM HCCIIEA0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYUH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMpU PABHOYCKOPEHHOM JIBHIKEHHH,
YCKOPEHHE CBOOOIHOIO MaJ€HUsl, KECTKOCTh MPY>KUHBI, KOADPUIMEHT
TPEHUSI CKOJBXKECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, 4YacTOTa U
nepuoa KojeOaHWM MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia CcOoOuparomiel JIMH3bL, PaJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHUS, CICIys MPEAJIOKECHHOW WHCTPYKIIMH, BHIYUCIISATH
3HAYEHHE BEJIIMYMHBI U aHATM3UPOBATH MOJYYEHHBIC PE3YIHTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKAas JMH3a, IUIAHETapHAas MOJeNb aToMa, HYKJIOHHAas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIMIMBI  JCHCTBUS HW3YUYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCaHUSA (B TOM YHCIE:
CIHUIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEPHUCKOI, QoToanmapar, ONTHUYECKHE CBETOBOBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOJb3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH M  HEOOXOauMble  (pU3MUYECKUe
3aKOHOMEPHOCTH;

HCITOJIP30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOIMUECKHUX IPOLECCOB
IpU pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOAUTh  NPUMEPHl  (HAXOAUTh  WHMOpPMAIMI0O O  TpPUMEpax)
INPAKTUYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEAHEBHOU
KU3HU U151 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HH(pOpManuu (U3MUECKOTO0 COJEpKAHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIIUPYSI MOUCKOBBIN 3aMpOC, HAXOAUTD



IyTU ONpEeNIEHUs] JOCTOBEPHOCTH IMOJyYEHHON MH(OpMalMM Ha OCHOBE
MMEIOUIMXCS 3HAHUM U JOTOJHUTENIbHBIX UCTOYHUKOB;

MCIIOJIB30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAy4YHO-MOIYJISIPHYIO
AUTEepaTypy (PHU3MUECKOro  COACpKAHMS, CIPABOYHBIE MaTepHaIbI,
pecypcesl cety MHTEepHET, BiianeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHpOpMAIlMUM U3 HECKOJbKUX HCTOYHHKOB (DPU3MUYECKOTO CONEpKaHus,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM MIIM UCCIIE10BATENbCKON
NEATENbHOCTH, IIPU  OTOM TPAaMOTHO  MCIOJb30BaThb  W3YYCHHBIN
MOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3HKM W CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEM ayIuTOPHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
KonTtposbHbI I[IpakTH4eckne
n/n NMPorpamMmMbI Bcero oOpa3oBaTeJibHbIE
e padoThbI padoThbI
pecypcsl
Pazgea 1. ®usuka v €€ poJib B IO3HAHUM OKPYKAKOIEr0 MUPa
bubnnoreka [IOK
1.1 O - 2
H3HKE - HayKa O IPHpOse https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 O 2 1
HBHHACCIHIE BEIHTHHIH https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAay4YHBIN METO]T TO3HAHUS 2 1 Bubmorexa [IOK
' Y g https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHUHU BelleCTBA

2.1 CrpoeHue BelecTBa 1 bubmorera [JOK
' P - https://m.edsoo.ru/7f416194
27 JIBM>KEHUE U B3aUMOJICHCTBUE YACTHII 5 1 but6mmoreka [JOK
' BellecTBa https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2. A 2
3 TPETATHBIE COCTONHI Betmectha https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:keHre U B3anMoelCTBHE TeJl
3.1 MexaHndeckoe IBIKCHUE 3 bubmoreia HOK

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




bu6mmorexa [IOK

2 41 4
3 HEPLIHA, MAcCa, [IoTHOCTD https://m.edsoo.ru/7f416194
but6mmoreka [JOK
. .B 14
33 Cnna. Bust cut https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 4. /laBi1enue TBEPABIX TeJl, :KUAKOCTEH M Ira30B
41 [asnenue. Ilepenaya nasineHust TBEpAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJAKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 HlaBrenne KuKocTH > https://m.edso0.ru/7f416194
but6mmoreka [JOK
4.3 ATmocheproe naBIeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a HA MOTPYyKEHHOE 7 bubmuoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pasgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. DHeprus
bu6nuoreka [JOK
5.1 P 3
460Ta M MOIIHOCTS https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2 I1
> POCTHIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bubmnoreka [HOK
. M 4
33 CXAHHACCKad SHEpTid https://m.edso0.1ru/7f416194
Hroro no pazgeny 12
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

12




8 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TeEM nmuppoBLIe
Ne ii/m P Kontpoabnbie | IlpakTuueckue (upp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThbl
pecypchl
Paznen 1. TensioBble siBJICHUS
1.1 CTpocHHE U CBOICTBA BEIISCTBA 7 bubmmorexa [IOK
) p m https://m.edsoo.ru/7f4181ce
bubmnoreka [JOK
12 Tennoseie nponeccet 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazgeny 28
Pa3znen 2. diekTpryeckre 1 MArHUTHbIE SIBJIEHUSA
21 DneKTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella 7 | bubnmoreka [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmnoreka [JOK
2.2 [ToCTOSIHHBIN SJIEKTPUUECKHI TOK 20 2 7 https://m.edsoo /74181 ce
but6mmoreka [{OK
2.3 MarHuTHbiC ABICHHS 6 ! 1.5 https://m.edsoo.ru/7f4181ce
but6mmoreka [{OK
2.4 DJICKTPOMATHHTHAS MY KL 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 14.5




9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHuUe pa3iesioB U TEM (audposbie)
Ne i/ P Kontpoabnbie | IlpakTuueckue op
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThbl
pecypcnl
Paznen 1. Mexann4yeckue siBJeHUS
11 MexaHU4eCcKoe IBHKCHUE U CIIOCOOBI €ro 10 1 bubnuoreka [JOK
' ONHUCAHUA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 5 2 1
SAIMOACHCTRHAC T 0 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1. 1
3 3AKOHBI COXPAHEHH 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHBI
bubmuoreka [JOK
2.1 Mexanudeckue kojeda 7 3
RARMACCIIE KOTChAHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
2.2 M .3 8 1 3
CXQHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 15
Pa3nen 3. DieKTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bu6muoreka [IOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA




but6mmoreka [{OK

4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 2 hits://m.edsoo ru/7#4 1 ada6
but6mmoreka [{OK
4.2 JIMH3BI U ONITUYECKUE MPUOOPHI 6 3 httos://m.edsoo.ru/7f4 1ada6
but6mmoreka [JOK
43 Paznosxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f4 1ada6
Hroro no paszneny 15
Paznen 5. KBanToBble sIBJICHUSA
bubnuoreka [JOK
5.1 Hcnyckanue v noriomeHue cBeTa aroMoM 4 1 hits://m.edsoo ru/7f41ada6
bubnuoreka [JOK
32 Crpoene aTomHoro snpa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
53 S nepHbie peakuuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pa3nes 6. [loBTopuTebH0-00001a101MiT MOYJIb
[ToBTOpeHnue u 06001IeHUE COAePKAHUS bubnmoreka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 27







IHOYPOYHOE IINTIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJsbHbie

Bcero
padoTsbl

IIpakTHyeckue
padoThI

Jara
U3y4YeHH
o |

JIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®u3nka — HayKa O MPUpOJE.
SIBnenus npupoasl. Gusndeckue
SIBIICHUSI

MexaHu4ueckue, TCIIOBLIC,
AIEKTPUUECKHUE, MATHUTHBIE,
CBETOBBIC, 3BYKOBBIE SIBJICHHS

dusnueckue BEITUUNHBI U UX
U3MEpEHHE

Ypoxk-uccienopanue "N3mepenue
TEMIIEPATYPHI IPU IOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaT4UKa
TeMneparypsl"

Kaxk ¢u3uka u qpyrue ecTeCTBEHHbIE
HayKH U3Yy4aroT IPUPOY.
EcrecTBeHHOHAaYUYHBIN METO
no3Hanus. Onrcanue GU3HIEeCKuX
SIBJICHUM C TTIOMOILIBIO MOJIeIeH

but6mmoreka [{OK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienosanue "l[IpoBepka
TUTOTE3bI: TaTbHOCTh MOJIETA IITAPHKA,
MYyIIEHHOTO TOPU30HTAILHO, TEM
OombInie, yeM OoJIbIe BBICOTA MycKa"




Crpoenue BeriecTBa. OTBITHI,

7 JOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE buGnnorexa LIOK
p p https://m.edsoo.ru/ff09fe0a
BEIECTBa
8 JIBM>KEHUE YacTHll BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinenoBanue «ONbITH IO
9 HAOJII0JIEHUIO TEIIOBOI'O PaCIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anmocBsA3p MEX1y CBOMCTBAMU
BEIIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHbIX COCTOSHHM
BOJIBI
MexaHnueckoe OBIKEHHE.
12 PaBHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa IOK
p p p https://m.edsoo0.ru/ff0a05¢c6
IBHIKEHHE
but6mmoreka [JOK
13 Ckopoctb. EnuHuIEI cKOpOCTH
p A H p https://m.edsoo0.ru/ff0a079¢
14 Pacuer iyt 1 BpeMeHU IBUKCHUS bubmmorexa [OK
y p A https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3a1fMo elfcTBHE TeJIpKaK IpUYrHA bubmorexa [OK
A p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
[InorHOCTH BemiecTBa. Pacuer macchr bubnuoteka [JOK
16
1 00beMa Tela 0 €ro IMIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopartopHast pabota «OrnpeaeneHue




IIJIOTHOCTHU TBEPJOIO TEIIA»

Pemtenne 3amau mo reme "I1oTHOCTE

but6mmoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23¢c
Cuia KaK XapaKTepHUCTHKA
19 B3aumMojiecTBus ten. Cuna
yrpyroctu. 3akoH ['yka
JlaGopartopnast pabota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHIIBD)
21 SBnenue Tsarotenus. Cuma TSHKECTH
CBsi3b MEXK]y CHIJION TSIKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmmorexa [IOK
o ' \ https://m.edsoo.ru/ff0al778
3amad o Teme "Cuiia TSHKeCTH
” Cuna TSKEeCTH Ha IPYTHX IIaHeTax. bu6muoreka [HOK
du3nyecKre XapaKTepUCTUKU IIAHET https://m.edsoo.ru/ff0al502
but6mmoreka [JOK
24 Hszmepenue cui. luHaMmomeT
p A p https://m.edsoo.ru/ff0al8cc
bub6nuoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
CrnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX
26 10 OJTHOM MPSIMO# bubmorexa HOK
! . P ' https://m.edsoo.ru/ff0ala70
PaBHozelcTBYIOIMAs CHII
7 Pemenue 3amay no reme
"PaBHoaeiicTByromas cui"
)3 TpeHue CKONbKEHNS U TPEHUE ITOKOSL. bu6muoteka [IOK

TpeHue B mpupojie U TEXHUKE

https://m.edsoo.ru/ff0alb9c




JlaGopartopnast pabora «3yuenue
3aBUCUMOCTH CHUJIbI TPCHUA

bubnuoreka [JOK

29 CKOJB)KEHHS OT CHJIBI JABIIEHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN»
30 Pemenue 3amau Ha onpenenexHue
PaBHOJICUCTBYIOLIEN CUJIBI
Pemienue 3agau mo remam: «Bec
31 Tenay, «I'padpudeckoe n3obpaxeHue bubnunoreka LIOK
cuy, «Cuibl», «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbhas paboTa mo remam:
«MexaHndyeckoe ABHKeHHE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"padmyeckoe n300pakeHUE CHIDY,
«CHae»y
1 JaBnenne. CriocoObl yMEHBIIICHUS U bu6mmorexa [IOK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue ra3za. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa buGnnorexa LIOK
? https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
[Tepenaua naBiieHUst TBEPIBIMU
35 elna oc azaMu. 3aK0 bubmorexa HOK
TEJIAMHU, )KUIKOCTIMH U Ta3aMu. 3aKOH
’ https://m.edsoo.ru/ff0a25b0
ITackams
36 JlaBiieHue B )KUJIKOCTH U Ta3e, bubmuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHUJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «JlaBienue B bubnuoteka [JOK

KHUAKOCTHU U rase. 3akon ITackams»

https://m.edsoo.ru/ff0a2826




bu6mmorexa [IOK

38 Coo006
OODIIAIOIIHECH COCYHET https://m.edsoo0.1u/ff0a2970
39 I'mapaBamyeckuit mpecc bubmorexa IIOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoi
JKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [Tpuanaer
CYIIECTBOBAaHUS BO3AyIIHOM
41 o}6lonoq1<u e 3aB};ICI/IMOCTI> bubmorexa HOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO TaBJICHHSI OT BBHICOTHI
HaJl YypOBHEM MOPS
bubmuoreka [JOK
42 B LA
eC BO3IyXa. ATMOCHEPHOE AaBICHHE https://m.edsoo.ru/ff0a2bSa
43 N3mepenne armocdepHOro qaBiaeHUsI. bubnmoreka [JOK
OnbiT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBuCUMOCTBH aTMOC(EepHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bu6muoteka [IOK
JaBJICHHUE Ha pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo reme
"ATtmocdepHoe naBieHue"”
JlelicTBHE JKUJIKOCTH M Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa [TOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
48 JlaGopartopHast pabota «Ornpezaenenue bubnuoteka [JOK

BBITAJKABAIOIIEH CHIIBI,
JICUCTBYIOIIIECH Ha TEJO, MOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc




B X KHUIKOCTB)

JlaGopatopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca

bubmuoreka [JOK

9 TeNa B BOJE OT 00bEMa MOrpyKEHHOU https://m.edsoo.ru/ff0a3514
B KUJKOCTb YacTH TeJla»
but6mmoreka [JOK
>0 Hnagasme rex https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KoHcTpyupoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOJIKU U
omnpejenaeHue e€ rpy30no -EMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
5 cynoB. Bo3nyxomnaBanue», bubnuoreka [IOK
«JlaBneHue TBEPABIX TEN, JKUIAKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B»
butmmoreka [JOK
>3 Mexanurecias pabora https://m.edsoo.ru/ff0a3{f82
bubmmoreka [JOK
>4 MOIHOCTS. EJMHHIE! MOIIHOCTA https://m.edsoo.ru/ff0a3 {82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM NpU
noAbEME 110 JIeCTHHIIE"
56 [IpocThie MexaHU3MBI. PhIvar.
PaBHOBecue cun Ha ppiuare
KoHTponbHas pabora 1o Teme
57 «JlaBieHue TBEPABIX TEN, )KUAKOCTEH

u razoB» / Bcepoccuiickas
poBepouHas paboTa




PesepBHbIii ypok. Pabora ¢ Tekctamu
1o Teme «/laBnenue TBEPABIX TEll,

Bbubnuoreka [JOK

58 . .
KUIKOCTEH U ra3oB» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
npoBepouHas paboTa
Prruaru B TexHuKe, OBITY U IPUPO/IE.
Jlaboparopnas pabota bu6mmoteka [IOK

59 . 0.5
«HccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuaray
Pemenue 3agay o teme «Y cloBuUs bubnuoteka [JOK

60
paBHOBECHS phIdara» https://m.edsoo.ru/ff0a48a6
Koadduruent nonesnoro necTpust
Mexanuzma. Jlaboparopnas pabota

61 - 0.5
«3mepenue KII/[ HaknonHOM
IIJIOCKOCTH

62 Pemenue 3agau mo teme "Padora, bubmuoreka [JOK
MotHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanundeckas dHEprusl.

63 Kunetnyeckast ¥ noTeHIManbHas buGnnorexa LIOK

https://m.edsoo.ru/ff0a4252

SHEPTHUA

64 3aKOH COXpaHEHUsI MEXaHUYECKOM bubnmoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"OKCIEpUMEHTAJILHOE OIpEIETICHHE

65 W3MEHEHUSI KHHETHYECKOU U 1
MOTEHIIMATBHON SHEPTUH NpU
CKaTBIBAHUHU TEJIa TI0 HAKJIOHHOMN
MI0CKOCTH"

66 Konrponbnas pabora no reme




«PaboTta 1 MOIIHOCTh. DHEPT U

67 PezepsHslii ypok. Pabota ¢ Tekctamu 1 bubnunoreka IIOK
o TeMe "MexaHudeckoe JBrxeHue" https://m.edsoo.ru/ff0adec6d
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o Teme "PaboTa. MomHOCTb. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoxa Kontpoabubie | IlpakTuyeckue | H3Yy4YE€HH
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThI A
pecypcbl
OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
1 KUHETUYECKON TEOPHUH U X OIBITHBIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEpAOrO, JKUIKOIO U 1 bubmuoteka LIOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO0®bsicHeHHE CBOICTB TBEPAOTO,
4 YKHUJIKOTO U Ta3000pa3HOTr0 COCTOSTHUIM |
BEIIECTBA HA OCHOBE ITOJIOKECHUHN
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
5 Kpucranmmaeckue u amopdHbie Tema 1 bubmorexa [IOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE M KallWJUISIPHOCTb. | bubnmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacuiupeHue U coxaTue 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypsl CO
8 CKOPOCTBIO TEIJIOBOT'O IBUKEHHUS 1
YacTUIL
9 Buytpennss sneprus. Crioco0bl 1 bu6mmorexa [IOK
W3MEHEHUS! BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubnnorexa [JOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[Ipakruyeckoe
HCITOJIb30BAaHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

11
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuuecTBO TEIUIOTHI. Y ICIbHAS bubnuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEILIOBOTO OallaHca. bu6muoreka [HOK
TennooOMeH U TemIoBOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "HccnenoBaHue SABJICHUS but6mmoreka [JOK
TEIJI000MEHa MIPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit Boabl"
Pacuer xKonndecTBa TEIIOTHI,

15 HEOOXOJMMOT0 ISl HArpeBaHUA Tea
Y BBIICIIIEMOTO UM MPU OXJIAXKICHUN

16 JlabopatopHast pabora "Ornpeznenenue bubnmoreka [JOK
YIEIbHOM TEIJTIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IenbHast TEerioTa bu6mmoteka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue U OTBEpECBAHNE

18 KPUCTAJUIMYECKUX TeN. Y AeIbHas bubamorexa TIOK

P thde https://m.edsoo.ru/ff0a71d2

TEIJIOTA MJIABJICHUS

19 JlaGopaTtopHas padota "OrnpeneneHue bu6muoteka [IOK
YAEJIbHON TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHICHCALIUS. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenbHas Temiora bubmuoreka [JOK




napooOpa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS
OT aTMOC(EPHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxuocts Boznyxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCUTENLHOM BIXXHOCTH BO3/1yXxa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemienune 3ama4d Ha OIIPCACIICHUC
BJIA’KHOCTH BO3yXa

24

[TpunHLMITBEI paOOTHI TEMIOBBIX
nsurareneif. [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KIIJI TenioBoro asurares.
TeroBele nBUTATEIN U 3aIATA
OKpYXKaroliei cpeabl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKOH COXpaHEHMs U IPEBPALCHUS
OHCPIUH B TCIIOBBIX ITPOLECCaX

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe ""TennoBrIe SIBICHHUS.
N3MeHeHne arperaTHbIX COCTOSTHUH
BenecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonTponbnas pabota mo Teme
"TerutoBble gBieHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTa"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus Tei. J[Ba pona
AIEKTPUUECKHUX 3apsI0B

30

VYpok-uccienoBanue "DieKTpusanus
TeJl MHIYKIUEN U NpU
CONPUKOCHOBEHUM"




B3anmoneicTBre 3apsyKeHHBIX TEIl.

bubmmoreka [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE T0JIE.
1 HanpsskeHHOCTB JIEKTPUYECKOrO bubnunoreka LIOK
nosi. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTOJIEHN
Hocurenu snekTpuyeckux 3apsjios.
33 OneMeHTapHbIil 3apsa. CTpoeHue
aToma
14 [IpoBOIHUKY U JUANEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs DIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIOBUS €r0
36 cylecTBoBaHus. MIcTOUYHUKHA buGnnorexa LIOK
Y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBHS DIIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 9JIEKTPUYECKOTO I10JI1 HA IPOBOIHUKH 1
U AUDJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJLIaX, bu6mmoteka [HOK
JKMAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas elb U €€ COCTaBHbIE
4acTH
Cuna toka. JlaGopaTopHas pabota
" bubnuoreka [JOK
41 N3MepeHue u peryampoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHHE.
Boasrmerp. JIabopaTtopHas pabora

Bbubnuoreka [JOK

42 "HM3MepeHue U peryanupoBaHue 05 https://m.edsoo.ru/ff0a%14
HanpsokeHus"

43 CornpoTuBieHre NPOBOAHUKA. bubnmnoreka [JOK
VY 1enpHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bu6mmoteka [HOK
[IPOBOJHHUKA OT €0 JJIMHBI, IO N https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYeHusl U MaTepuaa”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 718 yyacTka Bubmrorexa LIOK

https://m.edsoo.ru/ff0aa44a

enu
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHJIbI

46 TOKa, UAYILIETO Yepe3 PE3UCTOp, OT 1 bubmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COTMPOTUBIICHUS PE3UCTOPA U
HaIpsoKeHUs: Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopnas padora "I[IpoBepka

43 IIpaBUJIA CJIOKEHUS HANIPSDKEHUHN Tpy 1 bubmmoreka [IOK
[OCJIE0BATEILHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaasS8
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBuJIa IS CUIIbI TOKA IIPU 1 bub6nuoreka [IOK

napajuieJIbHOM COE€IMHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npUMEHEHUE

bubmuoreka [JOK

50 3akoHa OMma JyIsl pa3IuyHOIo
AP https://m.edsoo.ru/ff0aaf8a
COCTMHECHHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTE AJIEKTPUUECKOTO bu6muoteka [IOK
ToKa. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas padota "Ornpenenenue
52 a0O0TBI U MOIIHOCTH JICKTPHUECKOTO bubmorexa [TOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUUYECKHE IIETTH U MOTPEOUTENN
53 3JICKTPHYECKON SHEPTUU B OBIT bubmorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikaHue
54 ITocTossHHBIE MAarHUTHI, KX
B3aUMOJICUCTBUE
55 Ypoxk-uccnenosanne "N3yuenue bubnmnoreka [JOK
MOJICH OCTOSHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsauTHoOe 110j1e. MarautHoe mose
56 3eMJIM ¥ ero 3HaYeHHE ISl )KU3HHU Ha bubmorexa HOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
57 3apspKCHHBIE Tela U UX bubmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2¢c
B3auMoJiecTBUs. [locTOsTHHBIN
ANEKTPUUECKUH TOK"
58 KoHTponbHas pabora 1o Teme bubmuoreka [JOK

"DnexTpuueckue 3apsabl.
3apsKEHHBIE TeJla U UX
B3aumonencTsus. IlocTosHHbIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea&




poBepoyHas pabora

59

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o teme "[locTostHHBIM
anexTpudeckuii Tok" / Beepoccuiickas
npoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarHuTHoe nose
AIEKTPUUECKOT0 Toka MaruutHoe
MoJie KaTyIIKA ¢ TOKOM

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeneHue 31eKTPOMAarHUTOB B
texHuke. JlabopaTopHas pabora
"U3y4yeHue nelcTBUSA MAarHUTHOTO
0JIsSI HA IPOBOJAHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATENb IIOCTOSIHHOTO
Toka. Mcrionb3zoBanue
ANEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHas pabota
"KoHcTpyupoBaHue U u3y4eHue
paboThI AeKkTpoaBUraTess"”

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiThl Papajnes. 3aKoH
AJIEKTPOMArHUTHOW WHIYKITUH.
[TpaBuiio Jlenna

64

Onektporereparop. CrocoOs
MIOJIYYEHUS JIEKTPUUECKOW SHEPTHUH.
DJIEKTPOCTAHLIMM Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPruu

65

[ToaroToBKa K KOHTPOJIBHOM padboTe




1o TeMe "DIeKTpUIecKUe 1
MArHUTHBIE SBJICHUS"

KonrtponbHas pabora o teme

but6mmoreka [JOK

66 3HeKTp'I:IquKHe 11 MarHTHpIC ! https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHbIii ypok. Pabora ¢ Tekctamu bu6muoteka [IOK
67 1
no teme "TensoBbie sABIeHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. Pabora ¢ Tekctamu |
1o Teme "MarHuTHsbI€ sIBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 145

ITPOTPAMME




9 KUIIACC

KoiunyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpas3oBaTeibHbIE
padoThbI e padoThbl
pecypchl

) MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO JBHKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBroMepHOE npsiMOSIMHENHOE

4 nBxkeHue. CpeHssi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmmorexa [IOK
JIB)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOIMHEMHOTO

6 PaBHOYCKOPEHHOTI'O JABH)KEHUSI. 1
I'paduk ckopoctu
JlaboparopHas pabota "Onpenenenue

7 YCKOPEHHUS Teja Mpu | 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJOHHOM MIOCKOCTH"

? CBo0OoaHoe nagenne tein. OnbITh 1
Tanunes

9 PaBHOMEpHOE NBMXXEHHUE 10 1 bu6mmoreka [JOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael 76




oOpaieHus. JIuneiiHas u yrionas

CKOPOCTH
10 LlenTpocTpeMuTENBLHOE YCKOPEHHE
1 Ilepsbiii 3akoH HeroToHa. BekTop bubmuorexa [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 BTtopoii 3akon HeroToHa. bubnmorexa [JOK
PaBHO€elicTBYIOIIAdA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuorexa [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnuoreka [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuoreka [{OK
15 C .3 r
118 YTpYTOCTH. SaKom 1 yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ampau no reme «Cuna
YIOPYTOCTH»
17 JlabopatopHas pabota «OnpeneneHne bubnuoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tpenna https://m.edsoo.ru/ff0af738
19 Pemenne 3agay mo teme «Cuna bubmuorexa [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaboparopHas pabdota "Onpenenenue bubnmorexa [JOK
20
Kod(purmenTa TpeHus CKOJIbKECHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3amau o teme "3akoHbI
21 Herotona. Cuina ynpyrocrtu. Cuna bubmmorera LIOK
. yupy ' https://m.edsoo.ru/ff0afb8e
TpEeHUSs
22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubmuorexa [IOK




TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
naacHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "JIBrmxenue ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conueunas cucrema). ['anaktuxu"
Pemenne 3agau mo reme "Cuina BuG 110K
HOJIOTEKA
24 TSPKECTH M 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [lepBasg kocMHU€eCKasi CKOPOCTb. bubnuorexa [JOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBEeCuE MaTepUaIbHOM TOYKH.
AOGCOIOTHO TBEPIOE TEIIO. Eub 10K
) nOInoTEKA
26 PaBHOBecue TBEpI0TO TENA C httos://m.ed JE0afe36
. - ps://m.edsoo.ru/ff0afe
3aKPEIUIEHHOW OChIO BPAIIICHHUS.
MowmenT cuibl. LleHnTp TsxecTn
PaBHOBeCHE MaTepHAIBHOW TOYKH.
AOGCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpI0TO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuibl. LleHnTp TsxecTn
73 Pemenne 3anau 1o reme "MoMeHT bu6mroreka [JOK
cunbl. Lentp Tspxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOU paboTeE MO Eu6 10K
noOInoTEKA
29 teme "MexaHndecKoe JIBIDKCHUE.
B o " https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHUE TEII
KoHnTtponbHas paboTa o teme Eu6 1OK
HOJIMoTEKA
30 "MexaHH4eCKOe ABIKCHHCE.

BzaunmonetictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. Umnynbse cuibl. 3aKoH

Bbu6mmorexa [JOK

31 COXpaHe ca. Y oe
XPAHCHILT HMIYJIbCa. STPYroe 1 https://m.edsoo.ru/ff0b07fa
HEYINPYroe B3auMOJICHCTBUE
1 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMIrysbca' https://m.edsoo.ru/ff0b096¢c
1 VYpok-koH(pepeHnius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 M 0
CXAMITHCCKAT paboTa H MOTIHOCTD httDs://m.edsoo.ru/ffObOaS4
15 PaboTa crIIbI TSKECTH, CHITBI bu6mmoreka [IOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OmnpeneneHue
16 paboThI CHIIBI TPEHUS TpU
PaBHOMEPHOM JIBHKEHHUH TeJa 110
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b HEPTUH U PaOOTHI.
[TorenumanpHas SHEPTUS
13 Kunerunueckas sueprus. Teopema o bubnmoreka [JOK
KMHETUYECKON SHEPIUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopaTtopHas pabora «M3yuenue bubnuoreka [IOK
3aKOHA COXPAaHEHHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
A1 KomebarenbHOe IBHKEHUE H €TI0 bub6moreka [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaroiue KojaeoaHus. bubnmorexa [JOK

Breinyxaennbie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0




43

MareMaTHuecKkuil ¥ Npy>KUHHBIA
MasTHUKHU

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
NPYKUHBI U MAacChl TPy3a»

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

45

[TpeBparenue sHepruu npu
MEXaHUYECKUX KOJIEOAHUIX

46

JlaboparopHas pabota «Onpenenenue
4acTOTHI U NIeprUoia KojaeOaHui
NPYKHHHOTO MasiTHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIeproJia KoJeOaHmit
rpy3a, MOJIBEHICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoaHbl. CBOWCTBA
MeXaHH4eCcKuX BOJIH. [IpogonbHbIE 1
MIOTNIEPEYHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koH(pepenuus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJIHBI"

50

3BykK. PacnipocTpanenue u oTpakeHHe
3ByKa

51

Ypok-uccienoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKU PE30HAHC

53

VYpok-koHpepeHus "YapTpa3ByK U

bu6mmoreka [JOK




uH(pPa3BYyK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJILHOU pabOTE MO

bu6mmoreka [JOK

54 TeMe "3aKOHbI COXPAHEHHUS.
P " https://m.edsoo.ru/ff0b2510
Mexannyeckre KoyieOaHus ¥ BOJTHBI
KonTponbuas pabota mo teme
55 "3aKkoHbBI cOXpaHeHUs. MexaHnyeckue
KoJIe0aHus ¥ BOJTHBI"
56 DIEeKTPOMarHuTHOE MOJIe. bubnmorexa [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepennus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnunoreka [JOK
Hcnonb30BaHuE JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MIOMOIIIHI0 MOOWIIBHOTO TenedoHa
Pewienue 3anau Ha onpeneneHue
60 YacCTOTHI U JUTUHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 CxopocTh cBeTa. BoiHOBBIE CBOMCTBA bubmorexa HHOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Ncrounuku cBeta. [IpsMmonuneiinoe
62 acrpoCTpaHEHHe CBeTa. 3aTMEHUS bubmorexa [OK
pacipoctp ’ https://m.edsoo.ru/ff0b3658
Counnia u JIyHbl
63 3aKoH OTpaXeHUs CBETa. 3epKaa. bubnuorexa [JOK

Pemenue 3aga4 Ha NpUMEHEHUE

https://m.edsoo.ru/ff0b38c4




3aKOHa OTpaXCHUA CBCTA

[Ipenomnenue cBera. 3aKkoH

bu6mmoreka [IOK

64 MIPEJIOMIIEHU CBETA https://m.edsoo.ru/ff0b3aea
[TonmHOE BHyTpEeHHEE OTpaKEHHE CBETA. Bu6morexa LIOK
65 Hcnonbs3oBaHue MoaHOro BHYTPEHHETO httos://m.edsoo.ru/f0b3csc
OTPaXEHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopnast padora "HccnenoBanue
66 3aBHCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOTIO JIy4a OT yIJIa MaJeHHs Ha
rpanuile "Bo3ayx-crekio""
VYpok-koupepennus "Mcrnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKCHUS
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnuorexa [JOK
68 Jlunzel. OnTHYeCcKas Cujia JIMH3BI httos://mLe dsogru P
69 [TocTpoenue n3o0pakeHUi B JIMH3AX f;fi;ﬁfg;ggif()b 4442
JlaGopaTtopHnas padora "Ornpenenenue
70 dboxycHOTO paCCTov;{HI/Iﬂ Y ONTUYECKOM fgij?;lifgi)ggif% 4206
CHJIBI COOMpAFOIICH JTMH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnmoreka [JOK
JUH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['a3 kak onTuyeckas cucteMa. 3peHue ngsj?;rzf:;;gg};ﬂ)b 4684
7 VYpoxk-koupepenuus "JledexTs
3penusi. Kak coxpanuts 3peHue"
74 Paznosxenue 6enoro ceeTa B CIEKTP. bubnuoreka [JOK

Onpbitel HeroTona. Cnoxkenne

https://m.edsoo.ru/ff0c0f4c




CIIEKTpalbHBIX LIBETOB. JJucnepcus
cBeTa

JlaGopatopHas pabota "OnbITH IO
Pa3oKeHUIo OeJI0ro CBeTa B CIEKTP U

75 BOCIIPUSATHIO IIBETA IPEAMETOB IIPU UX bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0cOe2a
HaOJII0IEHUH Yepe3 I[BETOBbIC
bunbTphI"
VYpok-npaktukyM "BonHoBbIE
76 CBOIICTBa cBeTa: qUCHEpCus,
uHTepdepeHus u audpaxus”
77 OmnbiTel Pe3epdopa u mranerapHas bubnuoreka [JOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Mozens aroma bopa
Hcnyckanue v norioneHue cBera
. bubmuoreka [JOK
79 atomoM. KBauTel. JInneliuaTteie
https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 VYpok-npaktukym "HabmrogeHue bubnuoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sjpa. Hyknonnas bubnmnoreka [JOK
MO/JIENTb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpEBpALCHUS. bubnuoreka [JOK
H3otomns https://m.edsoo.ru/ff0clal4
24 Pemenue 3amay no teme: bu6mmoreka [IOK
"PagmoakTuBHBIE TTpeBpallieHus" https://m.edsoo.ru/ff0c1bda
85 [lepuon nonypacnana




VYpok-koHpepeHuus "PaguoakTuBHbIe

86 M3JIyYEHUS B IPUPOJE, MEAUIINHE buGnnorexa [IOK
y .\ PHpOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbIC peakuy. 3aKOHbI
87 CoxX paHCHEH 3apsI0BOTO M MACCOBOTO bubmorexa HOK
p p https://m.edsoo.ru/ff0c1¢c58
qHCea
28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubmuorexa [JOK
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau no teme "AnepHsbie
peakuu"
Peaknuu cunTe3a u Aenenus saep. bubnmoreka [JOK
90 .
Wcrounuku sHeprun ConHua U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-kondepenuus "Anepuas
91 sHepreTuka. JlencTBus
PaIMOAKTUBHBIX U3TyUYECHUN HA KUBbIE
OpraHu3MbI"
[ToaroToBKa K KOHTPOJILHOU pabOTE 1O
9 Teme "DIIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DNEeKTPOMArHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie saBiaeHus"
KonTponbnas pabota mo teme
93 "DEeKTpPOMarHuTHOE IMOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBnie saBiaeHus"
[ToBTOpenue, o6o0IICHNE.
94 JlabopatopHbIe pabOTHI IO KypC bubmnorexa [IOK
" P pu P " i https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
95 [ToBTOpenue, o6odmeHue. Pemenne bu6mmoreka [JOK




PACUCTHBIX U KAYCCTBCHHLIX 3aJa4 110
teme "TeruoBble npouecchbl”

https://m.edsoo.ru/ff0c2572

[ToBTOopenue, 00o0meHue. Pemenne

96 AaCUYETHBIX U KQUECTBEHHBIX 3a1a4 110 1 bubmmorexa [IOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBsIx gBUratenei"
[ToBTOpeHme, 0600IIeHNE. Permenue
97 ACYETHBIX U KAYECTBEHHBIX 3aa4 110 1 bubmmorexa TIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpEeHme, 0600IICHHE.
98 JlaGopaTopHble PabOTHI IO KYPC 1 1 bubmorexa LOK
patop p ypey https://m.edsoo.ru/ff0c2¢52
"CBeToBbI€e ABiIcHUA"
[ToBTOpenue, 06061meHue. Pabota ¢
99 TEKCTaMU I10 TeMe ""3aKOHEI 1 buGnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTopenue, 0600menue. Padora ¢
100 Tekctamu 110 TeMe "Konedanus u 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTropenue, 0000menue. Padora ¢
102 TekcTaMu 110 TeMe "KBantosas u 1
sanepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IHNPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMbBI OCHOBHOT'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kon
NPoBEPsIEMOro
pe3yJbTaTa

I[IpoBepsiemble npeIMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pPa30BaHUA

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pasjindaTtb ABJICHHUA IO OIMHMCAHUIO HUX XAPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHUX JAHHOC (1)I/ISI/ILIGCKO€ SABJICHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUN B
OKpY’KalollleM MHpe, B TOM 4YHuCie (U3NUECKUE SBICHHUS B MPHUPO/IE,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aauy B Y4EOHYIO, BBIICNATH

CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKHN) PU3NUECKUX SIBICHUI

1.4

ONUCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (pu3MyecKue sBICHUS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, NPH ONMCAHUU IMPABUIBHO
TPAaKTOBaTb (PU3MUECKUIl CMBICI HCHOJB3YyEMBIX BEIMYHH, HX
0003Ha4YeHUS U €AMHULIBI (PU3UUECKUX BETUYMH, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTHMMHU
BEJIMYMHAMH, CTPOUTH TpapuKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(hbUBUYECKUX BETHMYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBICHUS U IPOLECCHI,
WCIIONB3Ysl W3YYEHHBbIE 3aKOHbI, NPH 3TOM JaBaTh CIOBECHYIO
GbOopMyJIMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE SBJICHUS, NPOLECCHl U CBOMCTBA Tell, B TOM
yyclie U B KOHTEKCTE CHUTyallUd MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbISIBISATh HPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe M3 1 — 2 JOrMYecKkux maroB ¢ omopoil Ha 1 — 2
U3yUYEHHBIX CBOWCTBA (PU3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA UIIH

3aKOHOMEPHOCTH




1.7

pemarth pacu€THble 3aaud B 1 — 2 NEWCTBUSA, UCIOJB3Ys 3aKOHBI U
(dbopMyIIbl, CBsI3BIBAIONINE (DM3MUYECKHE BETUYHHBI: HA OCHOBE aHaIn3a
YCIIOBUA 3aJa4dd  3allMCbIBaTb KPAaTKOEC YCJIOBHC, IIOACTABJIATH
¢bu3nyeckre BeMUYUHBI B POPMYIIBI ¥ IPOBOJIUTH PACUETHI, HAXOAUTH
CIIPaBOYHLIC NTAaHHBIC, HCO6XOI[I/IMI)I€ AJid pelICHUs 3aaa4, OICHHUBATDH

PCATUCTUIHOCTD HOJ'Iy‘I@HHOfI (1)H3H‘l€CKOﬁ BCIINYHMHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU IOMOIIU
(bI/ISI/I‘-IeCKI/IX METOOAOB, B OIIMCaHHHM HCCICOOBAaHHUA  BBIACIIATH
MpoBEpsieMOe  TPEANojokeHne  (TUMOTe3y),  paszaudyarh U
MHTEPIPETHPOBATh TOJyUYEHHBIH pe3yibTaT, HaXOAUTh OLIMOKUA B

XOJE€ OIIbITa, A€JaTh BBIBOJAbLI I1O €TI0 PE3yJibTaTaM

1.9

IIPOBOJUTH OIBITl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WU
¢usmueckux  cBOMCTB  Tenm:  (OpMyTUpoBaTh  MPOBEpSEMbIE
NPEINONI0KEHNs, CcOOMpaTh  YCTAaHOBKY M3  TPEIJIOKEHHOTO

O60py,I[OBaHI/I$[, 3aIIMChIBAaTh X0/ OIIbITa U (I)OpMy.]'II/IPOBaTB BbIBObI

1.10

BBIMIOJIHATh NPSIMbIE M3MEPEHUs C HMCHOJIb30BAHMEM aHAJIOTOBBIX U
U(GPOBBIX MPHOOPOB, 3aNMUCHIBATH TOKA3aHUSI MPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPEUTHOCTH H3MEPEHUI

IPOBOJUTh  MCCJIEJOBAHWE  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYMHBI OT JAPYroil C MHCIONb30BAaHUEM MPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IUIAHUPOBAHMM Y4EeOHOIO MCCIIENOBAaHUSA, COOUpATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYs NPEIJIOKEHHOMY IUIaHy,
¢bukcupoBaTh pPE3yJbTaThl IMOJIYYEHHOH 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ TpaUKOB, AeTaTh BHIBOBI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IMPOBOAWUTL KOCBCHHBLIC HN3MCPCHUSA (1)H31/I‘ICCKI/IX BCJIIMYHH, CJICaysd
Hpe,HHO)I(CHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHN I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM

BCJIIMYHUHBI

1.13

CO6J'II-OI[aTB IpaBujla TCXHUKHU 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMIBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HUX OMHMCAHUS,

UCIOJIb3YSl 3HAHUSL O CBOMCTBAX  (U3MYECKUX  SIBICHUM U




HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIMIO O MpPHUMEpax)
MPAKTUYECKOTO UCTIOIb30BaHUS (PU3NIECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 1711 oOecrieueHHsi 0€30MacHOCTH MpU  OOpalleHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUSI 37IOPOBBS U

cOOJII0ICHNSI HOPM HKOJIOTMYECKOTO TIOBEJICHHUS B OKpY KaloIlel cpee

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHGpOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCS 3HAHUM M NMyTEM CpPaBHEHUS pPa3jIMYHbIX HCTOYHUKOB
BBIIENIATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUMBOM WIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHUU y4eOHBIX 3a1aHUI
Hay4YHOIIOIYJISIDHYIO ~ JIUTeparypy  (pu3Mueckoro  cojep:kaHus,
CIIPaBOYHBIE MaTEpHallbl, pecypcbl cetd VHTepHeTr, BianeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeodpazoBaHus HH(OpMaLUU

U3 OJTHOW 3HAKOBOM CHCTEMBI B JIPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHUKOB WHPOpMAuu (PU3UIECKOrO
COJIep’KaHusl, B TOM 4Hucje MyOJIMYHO JeNaTh KpaTKHe COOOIIEHUs O
pe3ysbraTax TPOEKTOB WM Yy4YeOHBIX HCCIICIOBAaHUH, TPU 3TOM
rpaMOTHO HCIIOJB30BaTh M3YYEHHbIH MOHATUWHBIA amnmapar Kypca

(bu3uKH, CONPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.19

NIPY BBITIOJTHEHUN YYEOHBIX MPOEKTOB M UCCIIEA0BAHUN pactpeaesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3aJa4aMH,
CIICIUTH 3a BBINOJHEHHWEM IUIAHA IEWUCTBUM, AaIEKBAaTHO OLICHUBATHb
COOCTBEHHBI BKJAJ B JEITEIBbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUUTBIBAs MHEHHE

OKPY>KaIOIIHUX

8 KUIACC

Kon
NMpoBepPsAeMoOro
pe3yJjabTarTa

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pPa30BaHUA

1.1

HUCII0JIBb30BAaTh IIOHATHUA




1.2

pasinyaTth ABJICHHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/I‘-IGCKOC SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hclie (U3NUYEeCKUe SBJIECHUS B MPHUPOJE,
MIPH 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKIX SBICHUI

1.4

OMUCHIBATh H3YYEHHbIE CBOHCTBA Tel M (U3MUYECKUE SIBICHUSA,
UCIIONB3Ysl (pU3MUecKre BENWYHHBI, NpPU OMHCAHUM TMPABUIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaUYEeHUS M €AMHULIBI (PU3UUECKUX BEITUYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEJIMYUHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTHh  IpauKHM  HM3YyYEHHBIX  3aBUCHUMOCTEU

(I)I/ISI/IIICCKI/IX BCINYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHUS U IMPOLECCHI,
WCIIONB3ysl W3YYEHHBbIE 3aKOHBI, IPH 3TOM JaBaTb CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U  3allUChIBaTh €ro  MaTeMaTHYecKoe

BBIPAKCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBIABJIATH HPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 06’bHCHeHI/IC n3 1
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YeHHBIX CBOWCTBA

¢bu3nuecKkux ABICHUN, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1aud B 2 — 3 JEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBatOLIME (PM3UYECKHE BETMUMHBI: HA OCHOBE aHajn3a
YCJIOBUS 3a/1a4d 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK
JaHHBIX Ui PEUICHMs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIEI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh Pacd€Thl U CPAaBHUBATH
MOJyYeHHOE 3HAaueHuEe (U3MYECKONW BENUYMHBI C W3BECTHBIMH

JaHHBbIMHA

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPHIE MOXHO PELIUTh MPU HOMOIIH
(U3HYECKUX METOOB, UCTIONB3Ys OMMCAHNUE UCCIICIOBAHMSI, BBIICIIATh
MIPOBEPSIEMOE IPENINOJIOKEHHE, OLIEHWBATh IMPABHIIBHOCTH IOPSJIKA

MPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOIBI

1.9

INPpOBOAWUTL OIIBITEI 11O Ha6J1IO,Z[eHI/IIO (bI/I3I/I‘-IeCKI/IX SIBJICHUM WU

(U3MYECKUX  CBOWCTB  Tel:  (OpMyIHpoBaTh  TPOBEPSIEMbBIC




MPeNIoNIoKeHNsl, coOupaThb  YCTAaHOBKY M3  MPEIJIOKEHHOIO

000py/I0BaHUS, ONMCHIBATH X0 ONbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TMPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
puOOPOB U AATYUKOB (HPU3HUECKUX BEJIMYUH, CPABHUBAThH PE3YJIbTAThI

M3MEpEHHi ¢ y4€TOM 3a/1aHHOI a0COMIOTHOM MOTPEITHOCTH

MPOBOANWTh  HMCCIEAOBAHUE 3aBUCUMOCTH  OJHOW  (PU3UYECKOM
BEJIMYMHBI OT JAPYroil € HCIHOJIb30BAHUEM MPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCIIEJIOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
W3MEpEeHUs, CIeAys MPeIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCHMOCTH B BHJIEC TaOIHI] U TrpaduKOB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPCHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJIOKEHHOM HWHCTPYKUMH, M  BBIYUCIATH 3HAYCHUE

BCINYHHBI

1.13

coOmolaTh TMpaBWwia TEXHUKH Oe€30mMacHOCTH TMpu  pabore ¢

1a00paTOpPHBIM 000pYyI0BaHUEM

1.14

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONMCAHUS, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXOIUMBbIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

pacnmo3HaBaTb MPOCTHIC TCXHUYCCKHUC yCTpOI\/’ICTBa U U3MCPUTCIILHBIC
HpI/I60pBI Mo CXEMaM M CXCMATHUYHbBIM PUCYHKaM, COCTABJISAATH CXCMbI
QJICKTPHUYCCKUX LIeIleli C IIOCIEAOBAaTEIbHBIM U napajajiCJIbHbIM
COCAMHEHHUEM 9JICMCHTOB, pasiandas YCJIOBHBIC 0003HaYEHHS

QJICMCHTOB JJICKTPHUYCCKUX HGHCP’I

1.16

NPUBOAUTE TNPHUMEPHl (HAXOAUTH HMH(OpPMAIMIO O MpHUMEpax)
IIPaKTUYECKOI'0 UCIOJIb30BaHUA (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM s obecriedeHus 0O€30MacHOCTM MpH  OOpallleHHH ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUsI 3J0POBBS U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOT'HYCCKOI'O ITIOBCACHUS B oxpy;xaromeﬁ cpeac

1.17

OCYILECTBIIATh MOUCK MH(OpMAIK (PU3NIECKOTO COJEPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW W IYTEM CpPaBHEHUS
JONOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATH HMH(OpMAIUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MITM MOXKET OBITh HETOCTOBEPHOM




1.18

UCMOJb30BaTh TP  BBINOJHEHUMM Y4YEOHbIX 3aJaHMd  Hay4dHO-
MOMYJIIPHYIO JIUTEPATypy (PU3UYECKOro COJepKaHUs, CIPaBOYHBIC
MaTepuaibl, pecypchl ceTu VIHTepHeT, BiageTh npuéMamu
KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCEMEHHBIC M KPAaTKUE YCTHBIE COOOIICHNUS,
000011ast uHPOpPMALIUIO U3 HECKOJBKHUX HCTOYHUKOB (HHU3UYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIE MyOJMYHO NPEICTABISITH PE3yIbTaThI
MPOCKTHON WJIM HWCCJIEAOBATEIbCKOW JEATEIbHOCTH, TPH ITOM
IPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUMHBIA ammapar Kypca

(U3HKH, CONPOBOKIATH BHICTYINICHUE MPE3EHTAUeH

1.20

IIPU BBINIOJHEHUM Y4YE€OHBIX MPOEKTOB M HCCIENOBaHUM (pu3mueckux
MPOLIECCOB pacrpeaessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTAaBJIEHHBIMU  3aJlayaMH, CJEIWTh 3a BBHIIOJHEHUEM IUIaHA
JNEUCTBUA U KOPPEKTUpPOBaTh  €ro, AaJCKBATHO  OIICHUBATH
COOCTBEHHBI BKJIaJ] B JIEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISAS  TOTOBHOCTH

pazpemats KOHQIUKTHI

9 KUIACC

Kon
NpoBepPsSIeMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 00111ero0 00pa30BaHUA

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pasiindaThb ABJICHHA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHUE M3YYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3NYECKue sBICHHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYILLECTBEHHbIE CBOMCTBA (IpU3HAKU) PU3NUECKUX SBICHUI

1.4

OIIMCbIBATh H3YYCHHBLIC CBOWMCTBA TE€l U @HSHHCCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI, HpU OIMCAHUU [IPABUIIBHO
TPAKTOBATbH (1)PI31/I‘IGCKPII>1 CMBICJI HCIIOJIb3YyCMBIX BCJINYHH,

0003HaYEHHST U CAMHUIIBI (1)H31/I‘IGCKI/IX BCJINMYHH, HAXOJANUTH (bOpMYJ'IBI,




CBS3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TpapuKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(hbUBUYECKUX BETHYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIICHUS U IPOLIECCHI,
WCIONb3ysl HW3YYEHHBbIE 3aKOHbI, IPH 3TOM JaBaTh CIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alMChIBaTh €r0  MaTeMaTHYeCKOe

BBIPA’XXCHHC

1.6

OOBSICHATH (PU3NUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 2
— 3 JIOTMYECKMX ILIAroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIe 3a7aud (ONUparolmuecs Ha cucteMy w3 2 — 3
YPaBHEHMI), HUCHONb3YSd 3aKOHBl M  (OPMYJBI, CBS3BIBAIOIIHUE
¢u3nyecKkue BENUMYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJauu
3allUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTAOIINE WIH
M30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIMMEBIE
IUI pelleHus, MPOBOAUTh pacuéTbl U OLEHHMBATH PEATUCTHUYHOCTD

MOJIYYCHHOT'O 3HAaUCHUA (bPI3H‘IeCKOI>’I BCIINYHHBI

1.8

pacnosHaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEHIUTh MpPU TTOMOIIA
(GU3MYECKUX METOZOB, MCIOJb3Ysl ONUCAHUE HCCIIEOBAHUS, BBIIEIATH
IIPOBEPSIEMOE IPENAIOIOKEHNE, OLIEHUBATh IPAaBUIBHOCTh IOpsAAKA
MIPOBEICHUS] MCCIIEOBAaHUs, [elaThb BbIBOJBL, HHTEPIPETUPOBATDH

PE3YyJIbTAThI Ha6J'II-0Z[eHHfI H OIIBITOB

1.9

MPOBOANTH OMNBITHl IO HAOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(U3NIECKUX CBOMCTB TEINl: CAMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHUsS, OMHCHIBATH XOJ OMbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BBIBOIBI

1.10

IIPOBOAUTH TMPU HEOOXOJUMOCTH CEpPUI0 IMPSMBIX H3MEpPEHU,
ONpenessisl CpelHee 3HaueHHWEe H3MepsieMol BenuuuHbl ((HoxKycHOe
paccrosiHie coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

HU3MEPEHHS (M3MEPUTEIHHOTO MprUbopa)

IIPOBOAUTE HCCICIOBAHUE 3aBUCHUMOCTEH (1)I/I3I/ILI€CKI/IX BCJIIMYHUH C
HCIIOJIb3OBAHHUCM TIPAMBIX H3MepeHHﬁ2 IUIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO cOOUpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3YJIbTaThl




HOHy‘ICHHOﬁ 3aBHCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH B BUJC Ta6J'II/IHI/I

rpaduKoB, JeIaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIECAOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUIAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, Cleays MNPeJIO)KEeHHOW HWHCTPYKIIHH,
BBIYUCIISITh 3HAYEHWE BEIWYUHBI M aHAIM3UPOBATH TOJYYCHHBIS

PE3yJIbTAThI ¢ YUYETOM 33a/IaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

CO6J'IIO,Z[8_TL IpaBujIa TCEXHUKU 0e30macHOCTH npu pa60Te C

1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTth OCHOBHBIE TNMPH3HAKK HM3YYECHHBIX (PH3MUECKUX MOJEIEeH:
MaTepHuabHask TO4YKa, a0COIOTHO TBEPJIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, JyY, TOHKas JIMH34, ILUIAHETapHas MOJECIb aTOMa, HYyKJIOHHas

MOJIEJIb aTOMHOTO SIIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OINHUCAHUS, HCIONb3YS
3HaHHA O CBOMCTBaX (DU3MYECKUX SBJICHUM U HEOOXOJIUMBIE

(I)I/ISI/IIICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHICEHUH Y4eOHO-NIPAKTUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIsl MOCTPOSHHS N300paKEHHUH B TJIOCKOM

3epKajie 1 coobuparouieil 1mH3e

1.17

MPUBOJIUTL TNPUMEPBl  (HAXOAUTh HMH(POPMAIMIO O MpPHUMEpax)
MPAKTUYECKOTO UCTIOIB30BaHUS (PU3NIECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 111 oOecrieueHHsi 0€30MacHOCTH MpU  OOpalleHuu ¢
npubOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS U

cOOJIIOICHUSI HOPM HKOJIOTMYECKOTO TIOBEICHHUS B OKpY Kalollel cpee

1.18

OCYILECTBIIATh NOUCK MH(OpMAK (PU3NIECKOTO COJAECPKAHUSA B CETU
WuTepHer, caMocTosTeNbHO (OpPMYJIHpPYs IOMCKOBBIA  3ampoc,
HaXOAUTb IyTH  OIpENEJeHHs]  JIOCTOBEPHOCTH  MOJYyYEHHOU
MHPOpPMALIMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOMOJIHUTENIBHBIX

HCTOYHHUKOB

1.19

WCIIONBb30BaTh TPU  BBHINOJHEHWHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOrO COAEpIKAHMS, CIPaBOUYHBIC

Marepuaybl, pecypcbl cetu  VHTepHeTr; BianeTh NpuUéMaMu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIIUU U3 OJHOU

3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC NHMCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE HH(pOpMAUMU M3 HECKOJbKUX MCTOYHHUKOB (PU3UUECKOIO
coJiepKaHusl, MyOJIMYHO MPEACTaBIISATh PE3yJIbTaThl MPOEKTHON WiH
UCCIIEIOBATENbCKOM  AESITENbHOCTH, HpU  3TOM  TI'PAMOTHO
WCIOJIb30BaTh N3YYCHHBIN MOHATUNHBIN anmapaT u3y4yaeMoro pasjena
(GU3MKN W COMPOBOXKIATh BBICTYIUICHHWE NpPE3CHTAlMed ¢ ydEToM

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPYU BBINOJHEHUH YYEOHBIX MPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX
MIPOIIECCOB pacHpeaessTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  33Ja4aMH, CJICAATb 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JEITEIBbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IpOSABIAL  TOTOBHOCTH

paspemath KOHQIUKTHI




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3jiena

Kon
3JIEMEHTA

IIpoBepsiemMble 1eMeHTHI COleP:KAHUS

®U3UKA U EE POJIb B [IO3HAHWHM OKPYXXAIOIIETO MUPA

1.1

®uzuka — Hayka O MNOpuUpoje. SBJIEHUS TPUPOJIBI.
®u3nueckue SBJICHUA: MEXAHUYECKUE, TEIUIOBbIE,

SJICKTPUYICCKNEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BeMUYUHBL. — M3MepeHue  pu3nuecKux
BeMunH.  Dusmnueckue  npubopsl.  [lorpemHocTs

n3MepeHnii. MexxnyHapoaHas CUCTEMA €IMHMUI]

1.3

EctecTBeHHOHay4YHBI METOJ TMO3HaHUA: HaOJIOJEHUE,
IIOCTAaHOBKA HAy4YHOT'O BOINPOCA, BBIABHU)KCHHUE TUIIOTE3,
OKCIEPUMEHT IO IPOBEpPKE THUIIOTE3, OOBICHEHUE

HAOJIFOAEMOTO SIBJICHUS

1.4

Onucanne PU3NYECKHUX SABJICHUN C TIOMOIIBIO MOIeeiH

1.5

[TpakTuyeckue paboTHI:

HiHtPar#HH#113MepeHne pacCTOSIHUM.
###Par###I3mepenne 00bEMa KHIKOCTH M TBEPAOTO
Telna.

#H##Par###OnpeneneHue pa3sMepoB MaJIbIX TEJl.
###Par###l13mepeHne  TemmepaTypel IIpU  ITOMOLIA

JKUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBLIE CBEJJEHN A O CTPOEHUU BELLIECTBA

Hi#HtPar#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX

2.1 pasmepsl. OnbIThl,  [1OKa3bIBAIOLIUME  JIUCKPETHOE
CTPOCHHUE BEIIECTBA
#i#Par### ]| pmkenne  dvacturr  BemecTtBa.  CBs3b

2.2 CKOPOCTH  JBWKEHHS  YacTUIl C  TEMIIepaTypou.
BpoyHoBckoe nBuxenue, mudpdysus

23 B3aumoseiicTBue yacTuI BEIIECTBA: IPUTSIKEHUE U




OTTAJIKUBaAHHUC

#H##Par### ArperaTHple COCTOSIHMS BEILIECTBA: CTPOCHUE

ra3oB, >KHUJIKOCTEM M TBEPABIX (KPUCTAUINYECKUX) TEIl.

2.4 B3anmocBsA3b MeEXy CBOMCTBAaMHU BEILIECTB B Pa3HbBIX
arperaTHeIX COCTOSHUSIX U MX aTOMHO-MOJICKYJSPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue paboThHI:
###Parf##0OLeHKa TuaMeTpa aToMa METOJIOM pAIoB (c
UCTIOJIb30BaHUEM (oTorpaduii).

2.6 #HHPar###OnbITh o HAOJIFOICHUIO TEIUIOBOTO

pacuImpeHus ra3os.
HHAPar###ONBITEI TI0  OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTI'O ITPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JIBUJKECHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JBM)KEHUE
#H##Par###CKopoCTb. Cpennsis CKOpPOCTH npu
3.2 HEPaBHOMEPHOM JIBWKEHMH. Pacuér myTu M BpeMeHu
JIBUKEHUS
SBnenne uHepuuu. 3akoH MHepuMU. B3aumoneinctBue
33 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JBWKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
34 ###Par### lnotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTBA
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICHCTBHUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' MIOMOILBIO TMHAMOMETpPA
37 ###Par###SIBnenue Tarorenus u cuwia Tsokectu. Cuna
' TSOKECTH Ha Jpyrux iaHerax. Bec tena. Hesecomocth
38 Cuna tpenus. TpeHHe CKOJIbXKEHUS M TPEHHE IOKOSI.
' TpeHue B npUpoJIe U TEXHUKE
3.9 H#iHtPar#H##Cro)KeHne CuJl, HaIpaBJIIEHHBIX 110 OJHOU

npsiMoid. PaBHOEHCTBYIOIIAS CHIT




3.10

[IpakTuyeckue paboOTHI:

OmpeneneHne  CKOPOCTH  PaBHOMEPHOTO  JIBHDKEHHS
(wapuka B OKUIKOCTH, MOJENIU  3JIEKTPHUECKOro
aBToMOoOWIIE W Tak pganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIBXKEHUS Opycka WIM IIapukKa o
HAKJIOHHOM  mockoctd.  OmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OmnbITHI, JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTh PacTshKEeHUs (AedopMaruu) MmpyKUHbBI OT
NPWIOKEHHOW Ccuibl.  ONBITBI, JAEMOHCTPHPYIOIIUE
3aBUCHMOCTB CHJIBI TPEHUS CKOJIBKEHHs OT Beca Tella U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

Du3nUECKUe SIBICHNS B IPUPOJE: NIPUMEPBI ABHKECHHUS C
Pa3IMYHBIMM CKOPOCTSIMU B KMBOW M HEKMBOW IIPHUPOJIE,

HeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC N TCXHUKEC

3.12

TexHuyeckue yCTpoucTBa: TMHAMOMETP, MOAIINITHUKA

JABJIEHUE T

BEPJIBIX TEJI, )KMJIKOCTEI U TA30B

4.1

Hasnenue TBEpAoro temna. CrocoObl yMEHBIIECHHS U

YBCIUUYCHUA OABJICHUA

4.2

JaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00béMa,

TeMIIepaTyphbl

4.3

Hepenaqa JaBJICHUA TBélebIMI/I TCJIaMHU, XXUAKOCTAMHU U

razamu. 3axoH Ilackans. [IlHeBMaTHYeCKIE MAIITHHEI

4.4

3aBUCMMOCTh  JIaBJICHUSI KHAKOCTH OT  TJIyOWHBI.
['uapocratuueckuii mapagokc. CooOIIamuecs cocy/bl.

FI/I[IpaBHI/I‘-IeCKI/IG MCEXaHU3MBI

4.5

ATtmocdepa 3emnu 1 atmocdepHoe aasineHue. [IpranHb
CyIIECTBOBaHUS BO3AYIIHOW oOomouku 3emin. OmbIT
Toppuuemnu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT

BBICOTHI HaJl YPOBHEM MOPS

4.6

Uzmepenne armocdepnoro napneHus. [Ipubopst amns

U3MEpPEHUs aTMOC(EPHOTO JIaBICHUS

4.7

JleficTBue KMAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BelTamkuBaromas (apXumenoBa) cuiaa. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTrueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT
00béMa TMOTrpyXEHHOM B IKUAKOCTH YacTH TeJa.
Ornpezenenrie BBITAIKUBAIOMICH CUIIbL, IEUCTBYIONIECH Ha
TE€No,  MNOrpy:k€HHOe B  KuIKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH
Ha TEJIO0 B OKUIKOCTH, OT Macchl Tena. OTMbBITHI,
JEMOHCTPHUPYIOIME  3aBUCHUMOCTh  BBITAJIKMBAOIIEH
CWJIBI, IEHCTBYIOIIECH HAa TENO B JKUAKOCTHU, OT 00BEMA
MOTPYKEHHOM B KUAKOCTh YacCTH Teja U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa WU
KOHCTPYMPOBAaHHE  JIOJAKM W  OIpeaelieHHe €€

rpy30H0IbEMHOCTH

4.10

Ousnyeckue  SBJICHUS B TMPUPOJE:  BIMSHUE
aTMoc(hepHOTro aBICHUS Ha )KUBOW OpraHu3M, TUIABaAHHE

pBIO

4.11

TexHuueckue ycTpOWCTBAa: COOOIIAIOIIMECT COCYIbI,
YCTPOMCTBO BOJAOIPOBOJA, THUIPABIUYECKUN IIpecC,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTbB, SHEPI'UA

5.1 Mexanunueckasi paboTa

5.2 MexaHndecKas MOITHOCTD

53 [IpocTthie MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAS

' IJIOCKOCTh. [IpaBuiio paBHOBeCHS phluara

5.4 [IpumeHeHue mpaBuia paBHOBECHS pblyara K 0JI0Ky
«3010TO€  TpPaBUJIO»  MEXAHUKHU. Koadduruent

5.5 II0JIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHnManbHas SHEPTUU TeJa, MOJHATOr0 HaJ 3eMIIEH

5.7 Kunernueckas sHeprus

5.8 [lonnas mexanuueckass 3Heprusi. 3aKOH M3MEHEHUS U

COXPaHCHUA MEXaHHYECKOM OHEPIrun




5.9

[IpakTuueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CUIIBI TPEHHUS TPU
PaBHOMEPHOM JBM)KEHMM Tella [0 TOpPU30HTAIbHOMN
noBepxHocTu. MccnenoBaHue ycinoBHH —paBHOBECHS
ppraara. M3mepenne KIIJI HaKIOHHONW IIJIOCKOCTH.

I/IsyquI/Ie 3dKOHa COXpaHCHUA MEXaHU4IeCKOM QHCPIUH

5.10

duznyeckue SIBICHUS B npupoaec: pblyaru B TCIIC

YCIO0BCKaA

5.11

TexHuuyeckue yCTpOMCTBA: pblYar, IMOJABHKHBIM U
HETOJIBUKHBIA OJIOKM, HAKJIOHHAS TJIOCKOCTb, MPOCThIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pa3zjiena

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

6

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHbBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTPOEHHUS BellecTBa. Macca U pasMmepsl
MoJsieKyd.  OmbITbl, MNOATBEP)KAAIOIIME  OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.]'IHpHOKHHCTH‘-ICCKOfI TCOPpUU

6.2

Monenn  TBEpAOro, JKUAKOTO M Ta3000pa3HOro
cocrosiHMI BemectBa. Kpucraminueckue u amopdHbie

TCJl1a

6.3

OOBsicHEeHHEe CBOWCTB ra3oB, *HJIKOCTEH U TBEPHABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYISPHOKMHETHYECKON

TEOpUu

6.4

CMauuBaHue 1 KallWJUIAPHBIC ABJICHUA

6.5

TemnoBoe paciipeHue u CKaTue

6.6

Temnepatypa. CBsi3b TeMmMIepaTrypbl €O CKOpPOCTBHIO

TCIIJIOBOT'O ABUKCHUS YaCTHUIL

6.7

Buytpennss sneprusa. CnocoObl U3MEHEHUS! BHyTpEHHEH

OHEpIruu: TCruionepeaada 1 COBCPUICHUC pa6OTH




BI/II[BI TEIUIoNEpCaavYn: TCIIJIOIMPOBOAHOCTb, KOHBCKIMI,

6.8

U3IIy4eHue

KomunuectBo  TemnoTel.  YaenbHas  TEIIOEMKOCTH
6.9

BEILlECTBA

TennmooOMeH © TeIUIOBOE paBHOBECHE. Y PaBHEHHE
6.10

TEILIOBOrO Oatanca

[InaBneHue u OTBEpEBaHNE KPUCTATNIMYECKUX BEIIECTB.
6.11

VY eabHas TEIUIOTA IJIaBJICHUS

[TapooOpa3zoBanne ®  KOHACHcaus.  Vcmapenwue.

Kunenue. VYaenpHas  TemioTa MmapooOpa3oBaHUS.
6.12

3aBUCHUMOCTh TEMITEPATyphl KUTICHUS OT aTMOC(HEPHOTO

JTaBICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 OHeprus TOIIUBA. Y IeNbHAs TEIJI0Ta CTOPaHus

[Mpuammmner  paboTel  TeruioBbix  apurateneid  KIT
6.15 TEIJIOBOT'O ABHUTIAaTells. TeIUIOBBIC OBHUTrAaTEIXd WM 3alllUTa

OKpY>Karolleu cpebl

3aKOH COXpaHEHHUS U MPEBPALICHUS SHEPTUH B TETUIOBBIX
6.16

mpoiieccax
6.17 [IpakTrueckue pabOTHI:

HHHPar###0NbITEl 10 OOHAPY)KEHUIO JICHCTBUS CHUJI
MOJIEKYJISIPHOTO MIPUTSKEHUSL.

HH#HPar###0NBITL 10 BBIPAIIMBAHUIO  KPUCTAJIOB
MOBAPEHHOM COJIM WJIM caxapa.

#HHPar###OnbITE o HaOJIFO NEHUTO TEIUIOBOTO
pacUIMpEeHHus ra30B, )KUJIKOCTEN U TBEPABIX TEIL.
##HPar###0npeeneHre AaBleHUs Bo3AyXa B OayuioHe
HINpULA.

HHHPar###ONbITEl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh
JABJICHUS BO3[yXa OT €ro o0béMa W HArpeBaHUs WU
OXJIQXKICHHUSI.

#H##Par##H# IpoBepka rUNoOTE3bl JIMHEHHON 3aBUCUMOCTH

JJINHBI CTOJIOMKA KUJIKOCTH B TepMOMeTqueCKOﬁ




TpyOKe OT TeMIiepaTyphbl.

#H#Par#Ht#Habmonenne U3MEHEHUs BHYTpEHHEMN
SHEpPIUU Tella B pe3ylibTaTe TeIulonepenadn U padoThl
BHEIIHUX CHIL

###Par###lIccnenoBanue SIBJICHUS TEIUIOOOMEHa TIPH
CMEIIMBaHUU XOJIOJHOM U ropsiueil BOJbI.
#HH##Par###Onpenenenue KOJIMYeCTBa TETJIOTHI,
MOJIyYEeHHOTO BOJOH TMpH TEIIO0OMEHE ¢ HarpeThiM
METAJUINYECKUM LIINHAPOM.

#HHParf##ONpeieieHe  yACIbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

###Part###ccnenoBanue npoiecca UCapeHusl.
#H#Par##H#OnpeneieHue  OTHOCUTEIIBHOM  BJIAXKHOCTH
BO3/yXa.

#HHPar###OnpenencHre yIenbHON TEIUIOThl IIABICHUS

Jpaa.

6.18

Ou3nYecKre SBJICHUS B MPUPOAE: IOBEPXHOCTHOE
HATSOKCHHWE M KaNWUBIPHBIC SIBICHHUS B IPUPOJIE,
KpPUCTaJUTBI B Tipupoe, uanyuenue ColHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

HHes, CHera.

6.19

TexHudyeckue  ycTpoicTBa:  KalWUIAPbl, INPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIH TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus tei. J{Ba poaa 3JIeKTpUUYECKUX 3apsSI0B
B3anmopeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBHSI 3apPSHKEHHBIX TE OT
BEJIMYMHBI 3apsI/I0B U PACCTOSTHUSA MEKIY TETAMH)

7.3 DnekTpudeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTrO

I10JI. HpI/IHI_II/IH CyHneprno3nmn JJICKTPUICCKUX nojeu




(Ha KaYECTBEHHOM yYpPOBHE)

Hocwuremm QJICKTPHUYCCKUX  3aps10B. BHGMCHTapHBIﬁ

7.4 anexkTpudeckuil 3apan. Ctpoenue atoma. [IpoBonHuKH 1
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHMS JIEKTPUUYECKOTro 3apsiia
6 DONEeKTpUYeckuii  TOK.  YCIOBUA  CYLIECTBOBaHHUS
' NIEKTPUYECKOr0 TOKA. MICTOUHMKHM OCTOSIHHOTO TOKa
HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJIGKTPHUUYECKHUH TOK B
KUIKOCTSAX U razax
. Onextpuueckas uenb. Cuia ToKa. DJIEKTPUUYECKOE
' HaIpsKEHUE
79 ComnpotuBnenue MIPOBOJIHUKA. VaensHoe
. COIIPOTHBIIEHUE BEILIECTBA
7.10 3axon OMa 1 ydacTKa Lenu
[locnenoBarenpHOE UM MapajulelIbHOE  COEIMHEHHE
7.11
MIPOBOJIHUKOB
Pabota M MOIIHOCTH JJIEKTPUYECKOTO TOKa. 3aKOH
7.12
Jxoyia — Jlenna
713 DJeKTpUYecKue Ienu U MOTPEOUTENH SICKTPUYECKOU
. sHepruu B ObiTy. KopoTKoe 3ambikaHue
[TocrossHHBIE MarHuThl. B3amMopnencTBHE NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHuTHoe mTojie 3eMJM U €ro
. 3HauYEHHE JUIS )KU3HU Ha 3eMie
716 OmneiT Opcrena. MaruutHoe 1oJie 3IEKTPUYECKOTO TOKA.
' [IpuMeHeHne ANeKTPOMarHuToOB B TEXHUKE
JlelicTBUe MarHUTHOTO MOJsi HAa MHPOBOJHUK C TOKOM.
717 DneKTpoABUTaTelb MOCTOSIHHOIO ToKa. Vcmnonbs3zoBaHue
' JJIEKTPOJIBUraTeaeyl B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
7.18 OnbiTel  @apagesd.  SBiIeHHE  JIEKTPOMArHUTHOMU




unaykiuu. [Ipasuno Jlenna

DJeKTporenepaTop. CrniocoOsl MOJTy4eHHUs
7.19 ANEKTPUYECKOM  SHEpPruM.  DIJEKTPOCTAHUMU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
7.20 [TpakTrueckue pabOTHI:

OnbITHI 10 HAOTIOACHUIO JCKTPU3AIMH TeJ UHIYKIUEH
U IIPU COIIPUKOCHOBEHUU.

UccnenoBanue nAeiCTBHS SIEKTPUYECKOrO OIS  Ha
MIPOBOJAHUKH U TUDIIEKTPUKHU.

COopka u mpoBepka pabOTBl SICKTPUUECKON Ienu
MMOCTOSIHHOT'O TOKA.

N3mepenue u peryampoBaHue CHIIBI TOKA.

W3mepenue u perynupoBaHue HaMPsHKEHUS.
UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UIYILIETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSIKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTUBJICHUS NPOBOJHUKA OT €ro
JUTMHBI, TUTOLIAU TIOTIEPEYHOT0 CEUCHHS U MaTepuara.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUW  TPHU
MOCNIEIOBATEILbHOM  COEIMHEHUU JIBYX PpE3HCTOPOB.
[IpoBepka mpaBuia A CUIBI TOKA MPH MapalieIbHOM
COeIMHEHUH  pe3uctopoB.  Ompexnenenue  pabOThI
ANIEKTPUYECKOTO0 TOKA, HAYLIEro 4Yepe3 Ppe3ucTrop.
OnpeneneHre  MOIIHOCTH — JJEKTPUUECKOTO  TOKa,
BbIIEIIsSIEMOI Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIETO Yepe3 JIAMIIOYKY, OT HAaINpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. UccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUS MOCTOSHHBIX MAarHHUTOB.
N3yueHrne MarHuTHOrO MoJjsi IOCTOSIHHBIX MarHUTOB MPHU
UX o0benMHEHHMM U  pazgenenun. HcciaepoBaHue
JNEUCTBUSA JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITBI, JCMOHCTPUPYIOIIUC 3aBUCUMOCTDB CHJIbI




BSaHMOHeﬁCTBHﬂ KaTyliKyu ¢ TOKOM W MarHuTa OT CHJIbL
TOKa UM HaIpaBJICHUA TOKAa B KaTYIIKEC. HSy‘ICHI/Ie

,Z[GI>'ICTBI/IH MArgiMTHOrO IoJid Ha MPOBOJHHUK C TOKOM.

Konctpynposanue 51 A3y4YEHHE paboTsl
AJIEKTPOJBUTATEIS. H3mepenne KIT
ANEKTPOJBUTaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAHUIO ABJICHHUA Z-)JICKTpOMaFHI/ITHOI\/JI UHAYKIUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS H HaIpaBJICHUA

WHIYKIIMOHHOTO TOKa

Ouzuyeckue SBICHUS B MPUPOJE: AIEKTPUUECKUE
SABIIEHUST B  aTtMocdepe, dJIEKTPUYECTBO  IKUBBIX
7.21 OpPraHW3MOB, MAarHUTHOE TOJe 3eMiu, Apel( MOIIOCOB,
POJIb MAarHuTHOT'O ITOJIA IJIA )KU3HHU Ha 3€MJ'I€, MOJIIPHOC

CHAHUC

TexHuuecKkue yCTpPOMCTBA: 3JIEKTPOCKOI, aMIepMerp,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUUECKOM DHEPIruM,

QJICKTPOOCBCTHUTCIIbHBIC HpI/I60pBI, HarpCBaTCIbHbLIC

722 ANEKTPOIPUOOPHI (mpumeps), INEKTPUIECKUE
MPEIOXPAHUTENN, DIIEKTPOMATHUT, 3JIEKTPOBUTATEIH
MTOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
9 KJIACC
Kon
paznen Konx snementa [IpoBepsieMbie 3IE€MEHTHI COACPKAHUS
a
8 MEXAHWYECKUE ABJIEHW A
g1 Mexannueckoe HOBWXKEHHE. MarepuainbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JBMIKEHHUS
8.3 PaBHOMEpHOE NPSAMOJIIMHENHOE IBUKEHHE
8.4 ###Par###HepaBHOMepHOE MPAMOIUHEHHOE JBHXCHUE.




CpenHass W  MTHOBEHHass CKOPOCTh Tela MpH

HCPAaBHOMCPHOM ABUKCHUU

YckopeHue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE
8-> JBUKEHHE
8.6 #H##Par###CBoOoauoe manenne. OmeITe [ annies
#H##Par##HPaBHOMepHOE JBWKEHUE TIO OKPY>KHOCTH.
8.7 [Tepuon m yacrora obOpameHus. JluHeiiHas u yrioBas
ckopocTH. LleHTpocTpeMurenbHOe yCKOpeHHe
8.8 ITepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTtona
8.10 Tperuii 3akon HeroToHa
8.11 HH#HPar###] [pyHIMIT Cynieprio3uiuy CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHParfi##Cunia  TpeHMs: CWIa TPEHMSI CKOJIBKEHUS,
813 CUJIa TPEHHUS ITOKOSI, IPYTHE BUJIbI TPEHUS
#HH#Par##H#Cuna THKECTH U 3aKOH  BCEMHUPHOIO
514 TATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaJIeHUs
JBuxenne  miuaHer  Bokpyr  Comnuma.  IlepBas
515 KoCMHU4YecKasi ckopocTb. HeBecoMoCTh 1 eperpys3ku
PaBHOBecHe MaTepualbHON TOYKU. AOCOIIOTHO TBEPOE
8.16 oo
#Hi#HPar###PaBHoBecue TBEPJOro Tela ¢ 3aKPEIUIEHHOU
817 OChIO BpanieHust. MoMeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue ummynbca. IMmyabe cuisl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #H#HPart##PeakTHBHOE IBUKECHUE
8.21 Mexanudeckas padoTa U MOIITHOCTh
PabGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPruM U PaboTHI
[loreHunanbHast SHEprus Tejna, TMOJHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMIIN
8.24 [ToTeHumanbHast YHEPTUs CKATON MPYKUHBI
8.25 #i#Par##H#Kunetnueckass ~ sHeprus.  Teopema o




KMHETUYECKON YHEPTUHN

8.26

HH##Par###3aKkoH COXpaHEHUSI MEXaHUYECKOM YHEPTUH

8.27

[TpakTuueckue pabOThI:

OmnpeneneHne CpeaHEll CKOPOCTH CKOJBKECHHS OpycKa
WIM JIBIKEHUS IIapuKa [0 HAKJIOHHOW IJIOCKOCTH.
OmnpezneneHue yCKOpPeHUs Tesla MPU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BpEMEHH IMpH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psi HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
POMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHIMOCTH CHITBI TPEHHSI CKOJIBKECHUS
OT CWJIbl HOpPMaJbHOTO JdaBieHusa. OrmnpeaencHue
KO3 PUIIMEHTa TpPEeHUs CKoJbkeHus. OrmnpenencHue
KECTKOCTU TMpYyXKuHBL. OrnpeneneHue pabOTbl CHIIbI
TPEHUST TpU PABHOMEPHOM JIBIDKEHHMM Tejla IO
TOPU30HTAJIBHONW MOBepXHOCTH. OmpeneneHue padoThI
CHJIBI  YOPYroCTH  MNpU  TOABEME  Tpy3a  C
UCTIOJIb30BaHUEM  HETOJBIKHOTO U TIOJABHXKHOTO

OJIOKOB

8.28

®duznyeckue SBICHUS B npupoAc: NPUIUBbI U OTJIMUBEI,
JABMOKCHUEC IIJIAHCT ConneyHOH CUCTCMBbI, PCAKTHUBHOC

JABWIXCHUC )KMUBBIX OPraHU3MOB

8.29

Texunueckne YCTpOﬁCTBaZ ClIMaAoOMCETp, JaTYUKH

I0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUNYEC

KHME KOJIEBAHUA 1 BOJIHBI

9.1

KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU

KOJIEOAHHIA: nepuona, 4aCtoTa, aMIuiuTyia

9.2

MaremaTudeckui u Hp}I}KI/IHHHﬁ MasATHHKH.

[TpeBpareHue SHEPruu Npu KOIeOATEIIEHOM JIBHKEHUU

9.3

3aryxaromue KojeOaHus. BblHyXIeHHblE KoseOaHus.

Pe3onanc

9.4

Mexaandeckue BOJIHBIL. CBOHCTBAa MEXaHWYSCKHX BOJIH.




[IpononpHble M TONEpeYHbIEe BOJNHBI. JIIMHA BOJHBI U
CKOpOCTb €€ pacrpocTpaHeHus. MexaHn4ecKrue BOJIHbBI B

TBEPAOM TeJI€, CEICMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTrueckue paboThI:
OnpeneneHre 4acToThl W Iepuoja  KoseOaHWi
MaTeMaTHYeCKOTI0 MasiTHUKA.
OnpeneneHve 4acToTbl W Iepuoja  KoseOaHWH
MPY>KUHHOTO MasTHUKA
97 HccnenoBanne 3aBUCUMOCTH Tepuojaa  KoseOaHuit
. MOJBEIICHHOT0 K HUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoseOaHMid
MPY>KUHHOTO MAasTHHUKAa OT Maccel rpy3a. I[IpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH
pyXuHbL. MI3MepeHne yckopeHusi CBOOOIHOTO MaieHus
dusnueckue SBICHUS B NPUPOJE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHUE BOJIHBI,
IlyHaMH, 3XO
9.9 TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOIb30BAHHE

yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

9J'IeKTpOMaFHI/ITHOG I10J1€C. 9HCKTpOMaFHI/ITHHC BOJIHBI.

101 CBoICTBA 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 371eKTPOMarHUTHBIX BOJH

103 DnekTpoMarHuTHasi mpupoaa cBera. CKOpOCTh CBeETa.

. BonnoBrle cBOMCTBa cBeTa

[TpakTudeckue paboThI:

10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHMJILHOTO TenedoHa

10.5 dusnyeckre SABICHUS B MPHpPOJE: OUOIOTUYECKOE

JICHCTBHE BHJIUMOTO, yIbTPaduOIETOBOTO U

PECHTTCHOBCKOI'O I/ISJ'Iy‘leHI/Iﬁ




TexHuueckue yCTpOICTBA: HCTOJIb30BAaHHUE

106 AIIEKTPOMATHUTHBIX BOJH JIJISi COTOBOU CBSI3U
11 CBETOBbBIE ABJIEHUA
11.1 JlyueBast mozenb cBera. ICTOUHMKHY CBETa
11.2 IIpssMonuHEHOE pacpOCTpaHEHUE CBETA
113 Ortpaxenue cBeta. [Imockoe 3epkaiio. 3aK0OH OTpaKEHUS
' cBeTa
114 [Ipenomiienne cBeTa. 3akOH TMPEIOMIICHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
I1.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckass cuctema (¢oToamnmnapara, MHUKPOCKONa U
' TeJecKormna
117 ['maz kak onrTudeckas cuUCTeMa. bIM30pyKOCTh U
' JTAIIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceera B cnektp. OnbiTel HphioTOHA.
' CrnosxeHue CrieKTpaibHBIX IBETOB. Jucmepcust cBeta
[TpakTudeckue paboThI:
#HiHPar###lccnenoBanue 3aBHCHUMOCTH yria
OTpaXKeHMsI CBETOBOTO JIyya OT yrJja MajaeHusl.
HiHParf##l13yueHre  XapakTepUCTUK  H300paKeHUs
peaMeTa B INIOCKOM 3epKalle.
#HiHParf##lccnenoBanue 3aBHCHUMOCTH yriaa
NPEJIOMIJICHUSI CBETOBOTO Jy4ya OT YyIJla TaJeHHs Ha
119 TPaHUIE «BO3IyX — CTEKIION.
' ###Par## lonyuenue n300pakeHU C  TMOMOIUIBIO
coOuparolie JTUH3BI.
#iHPar###Onpeneniearie  (POKYCHOTO PACCTOSIHUSL U
ONTHYECKOM CHIIBI COOMpPAIOIIEH JTMH3BI.
HHHPar###ONBITEL IO Pa3NIOKEHUIO OEJoro CBeTa B
CHEKTp.
HHH#Par##H#ONBITHL 110 BOCHPHUATHIO 1IBETa IMPEIMETOB
NpY UX HAOTIOIEHUH Yepe3 IIBETOBbIC (DMIIbTPHI
11.10 duznueckue sBiIeHUs B mpupoze: 3atmenus ConHia u

.HYHBI, OBCTa TCJ, OIITHMYCCKHC SBJIICHUSI B aTMOC(i)epe




(uBeT HeOa, pedpakmus, paayra, MUPax)

11.11

Texunueckne YCTpOﬁCTBaZ O4YKH, IICPUCKOII,

¢dboToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
121 Oneitel Pezepdopna u mnmanerapHass MoOJeNib aToma.
. Mognens atoma bopa
122 Hcnyckanve W MOIJIOLIEHUE CBeTa aTOMOM. KBaHTBHI.
' JInnenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- U raMMa-u3I1y4eHUs
124 Crpoenune aromHoro sapa. HykinoHHas wmognenb
' aTOMHOTO sipa. M3oTons!
125 PagnoaktuBHble npespamenus. [lepuon momypacnana
' aTOMHBIX S7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBsA3M aTOMHBIX szep. CBA3b MacChl U YHEPTUU
123 Peakuuu cunrtesa u aenenus anep. McrouHuku sHepruu
' ConHia u 3B€37
129 Anepnas osHepreruka. JleiicTBUe  paguMOaKTHBHBIX
' M3JIyYEHUI Ha KUBbIE OPraHU3MBI
[TpakTuyeckue paboTHI:
HaGntoneHue CrjiomHeIX M JMHEHYaThIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIrUU YacTHUILIbI
1o TOpMO3HOMY IyTH (TI0 poTorpadusim).
W3mepenue paanoakTuBHOro hoHa
@usnueckue SBJICHUS B IPUPOJAE: ECTECTBEHHBIN
pasMOaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
12.11 PaJMOAaKTUBHOE W3JIy4YCHUE IPUPOIAHBIX MHHEPAIOB,
JICHCTBHE PAJMOAKTHBHBIX W3JIYyYEHHH Ha OpPraHNU3M
4eJI0BEKa
1212 TexHnueckue yCTpOMCTBA: CIIEKTPOCKOII,

WHJIUBUYaIbHBIN JO3UMETpP, KaMepa Bunbcona







IHPOBEPSAEMBIE HA OI'D 110 PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
INPOT'PAMMBbBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

Kon
NpOBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpedOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOTI'0 0011ero odpa3opanus Ha ocHoBe PI'OC

[lonumanue pond  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTHU SIBICHUW MpPUPOABI, O POJM D3KCIEPUMEHTa B
¢usuke, o cucreMooOpasyromeid poau (U3MKA B Pa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJOrui, 00 3BOIIONMU
¢u3nUecKUx 3HAHUKA W MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKIAJE POCCUICKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKH, OOBSCHEHHE MPOLIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUs O BUIAX MaTepuu (BEIIECTBO M II0JE), O ABMKEHUM Kak
croco0e CyIIeCTBOBAHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHONU TEOpUU
CTpOEHMsI BellecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYeCKHX, TEIUIOBbIX, 3JEKTPOMAarHUTHBIX W KBaHTOBBIX);
YMEHUE Pa3anudaTh sBICHUSA 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI
B OKpPYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHbIE CBOMCTBa

(mpu3HaKH)

Bnaz{eHHe OCHOBAaMH ITOHATHMHOIO amnmnapara M CHMBOJHUYCCKOIO
sSA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX OJId PCIICHUA y‘~I€6HI)IX 3aaa4,
YMCHHUE XapaKTCpHU30BaATb CBOMCTBa TCII, (I)I/I?»I/I‘IGCKI/Ie SABJICHUA H

MIPOLIECCHI, UCTIONB3YS QYHIaMEHTAIBHBIC U YMITUPUUYECKUE 3aKOHBI

VYMeHue onuchBaTh HN3YUYCHHBIC CBOMCTBA TEN U CI)I/I3I/I‘-IGCKI/IC SABJICHUA,

HCIIOJIb3Y (1)I/IBI/ILIGCKI/IC BCIINYHHBI

BriageHne oOCHOBaMH METOJOB HAy4YHOrO IIO3HAHHS C Y4ETOM
COOIOICHUS TIPaBWJI OE30MACHOTO Tpyna: HabmoaeHue (PU3NIeCcKuX

SIBJICHUU :




YMEHHE CaMOCTOSITEIbHO COOMpAaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMHCHIBATH XOJI
OTIbITA U 3aMHCHIBATh €0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBEJICHUE TPSIMBIX U KOCBEHHBIX H3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE TIUIAHUPOBAaTh HW3MEPEHHS, CaMOCTOATEIBHO COOHMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
S3HAYCHUC BCIIMUYMHLBI W AHAJIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTATHI C
YUYETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
MPOBEACHUE  HECJIOXKHBIX  AKCIEPUMEHTAIBHBIX  MCCIIEOBAHUN;
CaMOCTOSITENIbHO ~ COOMpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  UHCTPYKIUH,  HPEICTABIATH
IMOJIYYCHHBIC 3aBUCUMOCTU (1)I/I3I/I‘ICCKI/IX BCJIIMYNH B BHJC Ta6JII/II_I )41
rpadUKOB, YUUTHIBATh MOTPEIIHOCTH, JIEIaTh BHIBOJIBI 110 pe3yIbTaTaM

HUCCICI0OBaHUsA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MOENei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJCIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeEJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAasi MOJeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX AJs

00BsACHEHHS (1)I/I3I/I‘IGCKI/IX IIpoueccoB

YMmeHue oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tel, B TOM
Yyuciae W B KOHTEKCTE CHTyallMid MPAaKTHKO-OPHEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUNHHO-CIICACTBECHHBIC CBSA3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yUYCHHbIE CBOMCTBA (PH3UUECKUX

SIBIIGHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHne pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTONB3Yysd 3aKOHbl W (OpMyJbl, CBs3bIBaOLINE (PU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allUCbIBATH KpPATKOC YCJIOBHUEC 3adayiu,
BBISIBJISITH HEAOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOoOXOUMBIC ISl €€ PelICHHsI, HCIIOJIb30BATh CIIPABOYHBIC JTaHHBIC,
MPOBOJIUTh PACYETHl W OICHUBATh PEATUCTUYHOCTH MOJTYYCHHOTO
3HA4YeHUs1 (PU3NYECKON BEIMYMHBI; YMEHHE ONpPEesATh Pa3MEPHOCTb

(bu3nyecKoil BeIMYNHBI, MOJTYYECHHON IPU PEIICHUH 3a7aun

YMeHue XapakTepu3oBaThb IPUHLUIBI JECHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX HPUOOPOB, W MPOMBIIIICHHBIX
TEXHOJOTMYECKUX MPOLECCOB M0 MX OMHMCAHHUIO, UCIOJB3YS 3HAHUSA O

CBOMCTBAX (1)I/I3I/IIIGCKI/IX SIBJICHUM U H606XO,Z[I/IMBIC (1)I/I3I/IIICCKI/IG




3aKOHOMEPHOCTHU

10

YMeHHE UCTONb30BaTh 3HAHWS O (U3NYECKUX SIBIICHUSX B
MOBCETHEBHON KM3HM s oOecrieuyeHHss OE30MacCHOCTH  NPH
oOpamieHUM ¢ OBITOBBIMH  TpuOOpaMu W TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pOBbsI M  COONIONEHHUS HOPM
HKOJIOTUYECKOTO TIOBEJIEHHS B OKpYJXKAalomed cpene; MOHHUMAaHUeE
HEOOXOJMMOCTH TMPUMEHEHHS JOCTHXKCHUH (PU3MKM W TEXHOJOTHM

JUI paliMOHaIbHOIO IPUPOIOTIOIb30BAHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUs W MPEJICTaBICHHS WH(OpMAIUN
(U3MYECKOTO CONEpKaHUS C HCIOJNb30BAaHHEM HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TGXHOHOFI/Iﬁ; YMCHHUC OLCHHUBATHL JOCTOBCPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAaHUU U
JOTIOJTHUTENBHBIX ~ MCTOYHMKOB; YMEHHUE  HCIOJIb30BAThb  MpHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO COMep)KaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETH
WutepHer; BuaneHue 0a30BBIMH  HaBBIKAMHU  IpeoOpa3oBaHUs
uHbOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
cOo31aBaThb C06CTB€HHLIC NHUCbMCHHBIC W YCTHBIC COO6H.I€HI/I$I Ha

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




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBbBIX HA OI'D
1O ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe aBuwxkeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCUTENBHOCTh JABHKCHUA

PaBHOMEpHOE M HepaBHOMepHOe JBHkeHHE. CpenHsas ckopocTs. Popmyina Juis

1.2 BBIYUCIICHHS CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPAMONMHEWHOE NBHYKEHUE. 3aBUCUMOCTb KOOPAWHATHI Telld OT
BpPEMEHH B ClTydae paBHOMEPHOTO TPSIMOJIMHEHHOTO JIBHKEHUSI:
L3 xX(1)=x,+ut
I'paduku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHUU CKOPOCTH, TPOEKIMHU
MepeMeIleHusl, MyTH, KOOpAWHATHl TMPH PABHOMEPHOM MPSMOIMHEHHOM
TBUKCHHUN
3aBUCHUMOCTh KOOPJIWHATHI TeJa OT BPEMECHH B Ciy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBUKCHHUS
2
Sy} =vg, #f+ay* ;
2
@opmynbl UIsI MPOSKIUU TEepeMENIeHHs], MPOEKIHMH CKOPOCTH W MPOEKIHU
YCKOpPEHUS IPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUH
1.4 s.(D=vy,t+a,- L,
2
U.\'(’f) =Up, +a, L,
a.(f) =canst,
U:I: - U-_I: =2a. s,
I'padvkn 3aBHCUMOCTH OT BpEMEHH MJii MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TIPOCKIIUU TIEPEeMEIICHUS,, KOOPAWHATHI TIPH PaBHOYCKOPECHHOM
MPSIMOJIMHEHHOM JABM>KEHUU
1.5 CBobogHoe magenune. GopMyIibl, OMUCHIBAIONINE CBOOOJHOE MaJleHUE Tela IO

BCpPTUKAJIU (I[BI/DKGHI/IG TCJIa BHHU3 HJIM BBEPX OTHOCUTCIIBHO ITOBCPXHOCTHU

3emnu). I'paduku 3aBUCMMOCTH OT BpEeMEHHM JJsl MPOEKIUU YCKOPEHMs,




MPOCKIIMA CKOPOCTH M KOOPJIWHATHI TPH CBOOOJHOM TAJCHUH Tea IO

BEPTUKAJIH

CKkopocTh pPaBHOMEPHOTO [IBIDKEHHUS Tela IO OKpyx)HocTu. Hampasnenue
CKOPOCTH.
dopmyna A BBIYHCICHHUS CKOPOCTH 4Yepe3 PaauyC OKPYKHOCTH H TEpPHOJ
oOpareHus:

_ 2mR

LentpoctpemurensHoe yckopenue. HampapieHne HEHTPOCTPEMUTENBHOTO

yckopeHus. @opmyia /171 BBIYUCIIECHUS YCKOPEHUSI:

1.6
2
o
TR
®dopmya, CBSI3bIBaIOIIAs IEPUO U YACTOTY OOpaIleHHUS:
V= !
T
Macca. [InotHOCTS BemecTBa. @opMyiia Ui BBIYUCIEHUS INIOTHOCTH:
b= m
1.7 ¥
1.8 Cuna — BexkTopHas usnueckas BenuurHa. CioxeHue cui
1.9 SABnenune unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F-m-d
1.10
CoHanpaBJE€HHOCTh BEKTOpPA YCKOPEHHMS Teja U BEKTOpa CUIIbI, JEUCTBYIOLIEH HA
TEJO
Bzaumopeicteue ten. Tpernii 3akoH HeroToHa:
}:_.."\ = _}:_.' o]
1 ) 1 1 21 1—=2
1.12 Tpenue oKkost U TpeHUe CKOJIbKEeHUs. DopMyIia i BBIYUCICHUS MOLYJIS CUIIbI




TPEHUA CKOJIBXKCHUS:

FIP =n-N

1.13

Hedopmaruss tena. Ympyrue u Heymnpyrue aeopmanuu. 3aKoH YNIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe tarorenne. 3aKkoH BCEMUPHOTO TATOTEHUS

my -m,
F — G . '—_‘—
R>
Cuna TspKecTu. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
dopMmya 17151 BBIYUCIICHUS CHIIBI TSDKECTH BOJIM3HM MoBepxHOCTH 3emun: F = mg.
JBuxenue ninanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynse Tena — BekTopHas (pu3nvecKkas BeIMYnHa.
p=mo

Nmnynse cucremsl Ten. M3menenune uMiryabca. UMmynbe cuisl

1.16

3akoH COXpaHCHUA UMITYJIbCa IJId SaMKHYTOI\/’I CHUCTEMBI TCJI:
D=nyUy +my U, =const

PeakxTtuBHOC IBMIKECHHE

1.17

Mexannueckasi padora. @opmyna A BEIYUCICHUS PaOOThI CUIIBIL:

A=Fscosc

Mexannueckas MOLIHOCTb:

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIrUs. qDopMyna JJIA BBIYUCIICHUA

KUHETUYECKON YHEPTUU:




2
my
By

TeopeMa 0 KHHETHYCSCKOM OHCPI'uu. CI)OI)M}/J'IB, JJIA BBIYHMCIICHU A HOTGHHHaHBHOﬁ

OHCpPIUu TCjid, MOAHATOIO

Hajg 3eMIIEi:

E_ =mgh
F‘ —

Mexanndeckas SHEpIUs:

E=E;+E p
1.19 .
3aKoH COXpaHEHUs MeXaHU4YeCcKoH 3Heprun. @opMyia JijIsl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUA: £ = const.
[IpeBpanieHue MEXaHMUECKOW SHEPTUU MPU HATTMYUHU CUIIBI TPEHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peryar. MomenT cunbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20
[ToasmxubIN 1 HeOABWXKHBIN O0510ku. KITJI mpocThix MexaHM3MOB,
n= ‘4110413311&3
‘{HIFEHEHH&H
JlaBiieHne TBEPOTO TENa.
dopmyna a7 BEIYUCICHUS JaBICHUS TBEPAOTO Tena:
B F
S
[aBnenue raza. ATmocdepHoe 1aBleHUE.
1.21
IM'uppocTraTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
1.23 3akoH Apxumena. Popmyna s ONPENEICHHUS BBITAJKUBAIOUIECH CHUJIBI,




JEWCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WJIN Ia3:
K -""-II'L- = pg v

Vcaopue nnaBanus tena. [lnaBanue CYJOB 1 BO3AYXOILIAaBAHUEC

Mexanudeckue KojaeOaHus. AMIUIMTYAa, TEPUOA W YacToTa KojeOaHMid.

dopmyia, cBSI3bIBAIOLIAS YACTOTY M EPUOJT KOJIeOaHuI:

1.24
1
V=
T
125 MareMaTnueckuii ¥ IpyKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu Inpu
Kos1e0aTeIbHOM JABMXKEHUU
1.26 3aryxatomue kojaebanus. BeinyxaeHnbie konedanus. Pezonanc
Mexanudeckue BOJIHBIL. IIpoosibHBIE M MONEpedHble BOJHBL. J[IMHA BOIHBI U
CKOPOCTb pacCIpOCTPAHEHHUs BOJIHBI:
1.27 ’
h=v-T
128 3Byk. I'poMKoCcTh U BbicOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
IByX cpell. IH(pa3ByKk U ynbTpa3ByK
1.29 Ipakmuueckue pabomol

N3mepenue cpegHed INIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIbI;, JKECTKOCTH
IPY>KHUHBL; KO3((UIIMEHTAa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHMsl, CHJIbI
yIPYTOCTH; CpeAHEH CKOPOCTH IBMXKEHHUS OpycKa MO HAKIOHHOW IUIOCKOCTH;
YCKOpeHHs1 Opycka Mpu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuosia KonebaHMH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl M IepHoja
Kosie0aHuM NPYKUHHOIO MasTHUKA; MOMEHTa CHUJIbl, JEHCTBYIOILIErO Ha pblyar;
paboThl CUJIBI YOPYrocTH MpH MOABEME IPy3a C IMOMOIIBIO HEMOABHKHOTO
610Ka; pabOThI CHIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MOMOIIBIO MOJBHKHOTO
0J10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHiIbI OT 00bEMa MOrpYKEHHOU
YacTH TeJla U OT IUIOTHOCTH JKHJIKOCTH; HE3aBUCHMOCTHU BBITAIKUBAOIIECH CHJIBI
OT MaccChl TeNa; CUJIbI TPEHUS CKOJIBKEHNUS OT CUJIbl HOPMAJIbHOTO JABJICHUS U OT
pOa MOBEPXHOCTH; CWIBI YIPYIOCTH, BO3HHMKAIOIIEH B IPYXKUHE, OT CTEIICHU
negopManuu IpyKHUHBL, YCKOPEHUs Opycka OT yIJjla HakjJOHa HalpaBiIsIOILeH;
nepuosia (4acToThl) KoneOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOJA
Koje0aHui MPYKUHHOTO MasiTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBL,

HCCIICAOBAHNUC HC3aBUCHUMOCTHU IICpHOaa KojebaHuii HHUTIHOTO MAasATHHKA OT




Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

Qusuueckue sA6neHUs 6 npupooe: TPUMEPbl JBHXKEHHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKEC, IPHUIHMBBI KW OTJIHMBbBI, ABHUXXCHUC IIJIAHCT ComHeyHoM CHUCTCMBI,

130 PEaKTHUBHOE JIBU)KEHHME KUBBIX OPTaHU3MOB, pblYaru B TEJI€ YEIOBEKA, BIUSHUE
aTMoc(epHOro JaBIICHUsS HA JKMBOW OPraHW3M, IUIaBaHWE PBIO, BOCHPHUSITHE
3BYKOB KUBOTHBIMH, 3€MJIETPACEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea: CUUAOMETP, NATUUKU TOJOKEHHUS, PACCTOSHUS U
YCKOPEHHS, JAMHAMOMETP, WOJIIUIHUKHN, PAKEThl, pblYar, MOABWKHBIA U

131 HEMOJIBWKHBIM OJIOKM, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,

. COOOIIAIOIIUECS COCYABI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeOMETp, 3XOJIOT,
WCIOJIb30BaHUE YIBTPa3BYyKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJIIPHO-KUHETUYECKOW  TEOpPUH  CTPOEHUS

2.1 BemecTBa. Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

57 JBrwxenue wyactul] BemiecTBa. CBs3b CKOPOCTH JBMXKEHHMS YacTHUIl C

' Temneparypoil. bpoyHoBckoe nBuxenue, tuhdysus

2.3 CmauyuBaHuE U KaWJUISIPHBIC SIBICHUS

2.4 TennmoBoe paciupeHre U ckaTue

2.5 TennoBoe paBHOBECHUE

"6 Buytpennsas sHeprus. PabGora u Termonepenadya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEHN SHEPrUU

2.7 Buapl Terionepenaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUEHUE
HarpeBanne wu oxnaxngenue Ten. KoauwdecTBo  TEeIOTHL. Y enbHas
TEMIOEMKOCTb:

2.8 : :
Q=cm(t,—1,)
3aKOH COXpaHEHHUs SHEPruM B TEIUIOBBIX Ipolleccax. YpPaBHEHHE TEIIOBOIO
OanaHca:

2.9

Q1_Qz +...=0




HUcnapenue u koHuaeHcanus. V3mMeHeHHe BHYTPEHHEH SHEpPruuM B MPOIECCE

UCMapCHUSA U  KOHACHCAIUH. Kunenne KUIKOCTH. y,[[GJIBHa}I TCII0Ta

210 napoo6pasopanus: L = Q/m
2.11 Bnaxnocts BO31yxa
IInaBnenue u kpucrajumsauus. VI3MeHeHHe BHYTPEHHEH DJHEPIUM IIpU
IIJIABJICHUU U KPUCTAJUIN3alMu. Y IeJIbHAsI TEeIUIOTA IUIABJICHHUS:
2.12 )
==
m
BHyTpeHHAA 5HEprus CropaHys TOIUIMBA. Y IeIbHAas TEIIOTa CrOPaHMsl TOIUINBA:
2.13 q=0/m
2.14 [Ipunnumne! padoTs! TeraoBsix Asuratenei. KIIJ[ rermmoBoro apurarens
IIpakmuyeckue pabomul
N3mepenue yaenbHOM TEINIOEMKOCTH METAJUIMYECKOro LIMJIMHIPA; KOJIMYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM
Maccepl, B KOTOPYIO OIlyII€H HAarpeTblii IWIMHAP; KOJWYECTBA TEIUIOTHI,
2.15 OTIaHHOI'0 HAarpeTbIM LMJIMHIPOM, IOCIE OIYCKaHHsA €ro B BOJY KOMHATHOU
TEMIEPATypbl; OTHOCUTEJIBHOM BIIQXHOCTU BO3JyXa; YJIENbHOM TEIUIOTHI
IIaBiaeHuss Jbaa. McciaenoBaHue WM3MEHEHHs TEMIIEpaTypbl BOJBL  IIPH
pasIMYHbIX YCJIOBUSX; SBJIEHHS TEIJI00OMEHAa MPU CMEIIMBAaHUM XOJOJHOW U
ropsiue BOJbI; IIpoLecca UCIIapEHUs
Qusuueckue A61eHUsA 8 npupode. TIOBEPXHOCTHOE HATSHKCHUE M KalUJUIIPHbIC
2.16 SIBJICHUSI B TIPUPOJIC, KPUCTAUIBI B mpupone, uznydeHue ConHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KalWIIAPbl, IPUMEPHI UCIOIb30BaHUS KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, AATYHUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
' JIOMOB, TUI'POMETpBI, ICUXPOMETP, MapoBasi TypOHHA, IBUraTelb BHYTPEHHEIrO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusanys Tei. /[Ba Buaa sJIeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHMS JIEKTPUUYECKOTro 3apsiia




OnekTpudyeckoe mnone. Hanpsk€HHOCTh snekTpudeckoro mons. [IpunHiun

34
CYNEPIIO3UIINH JIEKTPUUYECKHUX N0JIeH (HAa KaueCTBEHHOM YPOBHE)
15 Hocurenn »snexrtpudeckux 3apspoB. JleMCTBUE DIEKTPUYECKOrO IIOJIA Ha
JNEKTpUYeCKue 3apsabl. [[pOBOIHUKN U TUIIEKTPUKH
[TocTosaHHBIN 37eKTpUYECKHl TOK. JleicTBUs 3nekTprudeckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 I=q/t,U=A4/q
DNeKTpUYECKOe CONPOTUBIICHHE. Y IETTBHOE AIEKTPUUECKOE COMPOTUBIICHUE:!
3.7 R =pl/S
3akon Oma muist yyactka anektpudeckoit nenu: [ = U/R
3.8
IlocnenoBarenbHOE COETIMHEHUE IPOBOIHUKOB!
e TT—TFT ATT - -
3.9 [TapannenbHoOe cOeAMHEHNE IPOBOIHUKOB PABHOTO CONPOTHBIICHHUS:
U=U,I=I+1,;R=—.
ST ST 2
CMeniaHHbIE COEUHEHMSI IPOBOJHUKOB
Pabora u MmouHOCTb AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenua:
2
3.11 Q=I"-R-t
. OneiT Opcrena. MarHuTHOe moJie MPSIMOTO NPOBOJHUKA € TOKOM. JIuHuu
MarHMTHON MHIyKIIUU
313 MaruutHoe 10JI€ IIOCTOSHHOTO MarHuta. B3anMopelcTBHE MOCTOSIHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO 110JI1 HAa IPOBOJHUK C TOKOM
3.15 Onsitel @apanes. SABneHue 3nekTpoMarHuTHON UHAyKuuu. [IpaBuino Jlenua
3.16 Ilpakmuueckue pabomol




W3mepeHne  AIEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOpPa;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PabOThI AJIEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, BO3HHUKAIOIIETO B IMPOBOJHHUKE
(pe3ucTOpBI, JTAaMITOYKa), OT HANPSDKEHHS Ha KOHIIAX MPOBOIHHMKA; 3aBUCUMOCTH
COIIPOTUBJICHHA OT AJIMHBI IPOBOAHHKA, INUIOIIAAN €0 MOICPEYHOr0o CCUCHUA U
yIIEITBHOTO COTPOTUBIICHUSI.

[TpoBepka mpaBuiia sl SIEKTPUIECKOTO HANPSHKEHHS TIPU MOCIICI0BATEIBHOM
COCMHEHUH TIPOBOJHHMKOB; MpaBWJIA JISi CHIIBI JJIEKTPUYECKOTO TOKa TIpU

napaijieJibHOM COCANHCHUN IIPOBOJAHNKOB (pe3I/ICTOpLI n naMnqua)

Qusuueckue s61enuUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIU, peil( MoItoCcoB,
POJIb MAarHUTHOTO TIOJIS JJIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CU€TYMK  DIIEKTPUYECKOW  ODHEPrHH,  DIEKTPOOCBETHTEIbHBIE  MPHUOOPHI,

3.18 HarpeBaTelbHbIC ANEKTPONPUOOPHI (mpumepsl), INEKTPUYECKUE
IIPEIOXPAHUTENH, JJIEKTPOMArHuT, 53JEKTPOJBUIATENb IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OnekTpoMarHuTHbIE BOJIHBL. [1Kkana 3eKTpoMarHuTHBIX BOJIH

3.20 JlyueBas mojnienb cBeta. [IpsmonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3aKkoH oTpaxkxeHus ceera. [lnockoe 3epkaio

3.22 IIpenomiienune cBeTa. 3aKOH NPEIOMIIEHHUS CBETA

3.23 Jucnepcus cseta

394 JIunza. Xon sydel B nuH3e. DOKyCHOE paccTosHME JMH3bIL. OnTHyeckas cuia

' muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mpudopsI
Ipakmuueckue pabomol
#H#HPar##l13MepeHre ONTUYECKON CHiIBl coOMparomei JIMH3bI, (OKYCHOTO
paccTosiHus coOuparolei JTMH3bI (II0 CBOICTBY paBeHCTBa pa3MepoB MpeIMeTa U
n300pakeHusi, KOrjaa MpeiMeT PAcIoNioKeH B JBOMHOM (OKyce), MoKazaTels

3.26 MIPEeIOMJIEHHUS CTEKJIA.
###Par### ccnenopanue CBOMCTBa M300pa)KEHUS, IMOJYYCHHOTO C TOMOIIIBIO
cobuparomeld JUH3bI, U3MEHEHHs (OKYCHOTO PACCTOSHHS ABYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTHU yTja MpPeJOMJICHHUs CBETOBOIO Jydya OT yrJjla MaJeHusl Ha
I'PaHULE «BO3IYX — CTEKIIO»

3.27 Quzuueckue aenenussi 6 npupoode. 3armeHust Connua u JIyHbl, 1BETa Te7,




OTITHYECKUE sIBJIEHUS B aTMoc(hepe (1iBeT Heba, pedpakius, pamxyra, MUPax)

Texunuueckue ycmpoticmeéa: OUYKH, TEPUCKOIN, (oToamnmapaT, ONTUYECKUE

3.28
CBETOBOJIBI
4 KBAHTOBBIE ABJIEHM S
il PanuoaktuBHOCTH. Anb(da-, Oeta-, raMma-uznydeHusi. Peakiuu anbda-u Oera-
' pacmana
4.2 Omneitel Pe3epdopaa no paccesauro anbda-dactuil. [ImanerapHas Moaens aToma
4.3 CocraB aromHoro sigpa. M30tomnsl
4.4 [lepuon monypacmnana aTOMHBIX SIAEP
4.5 SAnepHbie peakyu. 3aKOHBI COXPAHEHUS 3apsSA0BOr0 U MaCCOBOTO YHCEN
Qu3zuueckue s6leHUs 6 npupode: ECTECTBEHHBIH paJMOaKTHBHBIA (OH,
4.6 KOCMHYECKHE JIyYd, PaJAMOAKTHBHOEC U3JyYCHHE NPHUPOJHBIX MHUHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3TyUYEHUI Ha OpraHU3M YelIOBeKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, MHAUBHIyabHBIA T03UMETp, Kamepa

BI/IJ'IBCOHa, AACPHad SOHEPreTUKa




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» dusuka: 7-i kinacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-¢ H3JaHUE, TepepadoTaHHOE
[leppiukun .M., BanoB A.U. AkironepHoe o6miectBo «M31arenbcTBo
«IIpocseieHue»

» ®usuka: 8- kinacc: 0a30BbIN YPOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHoe
[leppimkun .M., BanoB A.U. Akironepnoe o61miectBo «M3narenscTBo
«IIpocsemenue»

» dusuka: 9-i knacc: 6a30BBIN YPOBEHB: YUCOHUK; 3-¢ U3aHNE, MepepadoTaHHOE
[leppiikun .M., I'ythuk E.M., IBanoB A.W. u 1p. AKunoHepHoe 00111eCTBO
«M3parenscTBO «IIpocBenienne»

OTIOJIHUTEJIbHAS uTeparypa - Jlykamuk B.W., Banora E.B. CoopHuk 3a1a4 1o
busuke s 7-9 kiaccos

o01reo0pa3oBaTeNbHBIX yapexaeHui. - Tuxomupopa C.A. Pabouas Terpaas 1mo
¢uzuke. Cepust pabounx TeTpael, OXBaThIBAIOIINX

BECh MaTepuai Kypca GU3UKH ISl KaXK0ro Kjiacca OTAENbHO. - [ eHeHIITeH
JI.O., Kupuk JI.A., I'enbprar U.M. PemieOnuk no usuke. Pazdbop peurenuii

CJIOXHBIX 33]1a4 C MOJPOOHBIMU MOSICHEHUSIMHU.

KoHTponbHO-U3MepUTENIbHbIE MaTEPHAIIBI - TUIIOBBIE BAPUAHTHI TPOBEPOUHBIX
paboT JIJ1sl TEKYLIETO KOHTPOJISL yCIIEBAEMOCTH 110 KypCy

busuku 7-9 xnaccel. - Beepoccwniickas mpoepodHas padota (BIIP) mo dgusuke

JJIA THarHOCTHUKH 3HAHUHU



BBIITYCKHUKOB OCHOBHOM MIKOJBL. - TpeHupoBounbie TecThl hopmata OI'D mist
3aKpEIUICHUS KIIFOUEBBIX ITOHATUHN U MOJATOTOBKHU

K FOCYJJapCTBEHHOW UTOTOBOM aTTECTAIlUH.

METO/IUYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA
1. YaeOHO-MeTOoIn4YecKoe 0OecIedeH e MPoIecCoB MPEIo1aBaHus XUMHUH,
ounosioruu, GU3NKH

Ha YPOBHSAX OCHOBHOT'O OOIIIETO U CPEAHETO 00IIero 00pa3oBaHusl ¢ BKIIOUYECHUEM

JIOTIOJIHUTENBHOTO MHKEHEPHOTO KOMIIOHEHTA: METOINYECKUE PEKOMEHAAINH /
H.A.

3arpanuyunas, JI.A. [Tapmytuna, A.A. fAxyra, A.C. I'opoaenckas, O.H.
JlorsuHoBa. — M.:

OI'BHY «MHcTuTyT conepkaHust 1 METOI0B oOyueHus», 2024. — 73 c.

2. KonrtekcTHble 3a1aun. 3a1aHus K yueOHOMY Kypcy «Du3rka»: yueOHoe
nocobue / A.A.

Axyra, JLU. Acanoga ; nox pex. JI.A. [Tapurytunoit — M.: ®I'BHY «ucTtutyT
COJIEp KaHUS

U METOJI0B 00yueHus», 2024. — 61 c.

3. Meroauueckuit keic. DnekrpoMaruutHas uHAykius. (Ousuka. 8 kinacc) / T.B.
CaymikuHa,

A.A. dxyra; nox pea. JLU. AcanoBoil. — M.: ®I'BHY «MHCTUTYT conepxaHus U



METOJI0B

oOyuenwusi», 2024. — 15 c.

4. Meroanueckuii keiic. [ mnpocrarnaeckoe nasnenue (dusuka. 7 xiacc) / T.B.
CaymikuHa,

A.A. Sxyrta; nox pen. JI.LU. AcanoBoii. — M.: ®I'BHY «HCcTUTYT coaepkaHus U
METOJIOB

oOyuenusi», 2024. — 12 c.

5. bank 3amanuii 11 TEKYIIEro OIEHUBAHUS 110 yueOHOMY MpeaMeTy «Du3nkay.
OcHoBHOE

oOmee oopazosanue / A.A. fxyrta, E.JI. Kouepruna, H.A. 3arpanuunas; noj
pen. JLA.

[Tapmytunoit. — M.: ®I'BHY «MHCTUTYT coneprkaHusi 1 METO0B OOYUCHUSY,
2024.-107 c.

6. [Ipaktuueckue (1abopaTopHbie) pabOTHI MO yaeOHOMY MpeamMeTy « DU3HuKay.
OcHoBHOE

oO1iee oopazoBanue. CpegHee odiiee oOpazoBaHue : yuebnoe nocooue / FO.B.
Crapokypos,

A.A. Sxyta, H.I'. ’Knanosa; nox pexn. JI.A. Ilapmytunoit. — M.: ®T'BHY
«HCcTUTYT

CoJIepKaHus U METOA0B o0OydeHus», 2024. — 28 c.

7. IlepedyeHpb peKOMEHTyEMOTO 000pYI0BaHUS JJIS MTKOIHHBIX KaOWHETOB

JOITIOJIHUTCIBHOI'O



oOpa3oBaHus UHKeHepHOU HanpaBieHHOCTH / A.Jl. bakyn, A.A. Sxyra, JI.A.
[TapmryTuHa;

nox pex. JILA. Ilapmytnnon. — M.: ®I'BHY «MHCcTUTYT CTpaTternu pa3sBuThs
oOpa3zoBaHUs,

2024.—-40c.

8. MeTonnueckne peKoMEHJaIlMU M0 UCTIOIb30BAHUIO CICIIMAIU3UPOBAHHOTO
obopymoBaHuUs Ha

3aHSATHSIX B MH)KCHEPHBIX Kiaccax : mocooue mis yuurtens / [1.H. Ps6os, A.A.
Skyrta u np. ;

nox pex. JILA. Ilapmrytunoi. — M.: ®I'BHY «MHCTUTYT CTparernu pa3BuTHs
o0Opa3oBaHUs»,

2024.—-61 c.

9. JlocTimkeHne MeTanpeMETHBIX PE3YJIbTaTOB B paMKax U3yUueHUs IPEIMETOB
€CTECTBEHHO

HAy4HOTO 0JI0Ka (OCHOBHOE 00111ee 00pa30BaHME) : METOIUICCKUE
pexomenganuu / H.A.

3arpanunuHas, JI.A. ITapmrytuna, A.1O. [lentun, A.B. TepemoB. — M.: ®I'GHY
«IHCTUTYT

CTpaTeruu pa3BuTusa oopazoBanus», 2023. — 136 c.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



. Metoanueckue Buaeoypoku. — URL:

https://edsoo.ru/metodicheskie videouroki/

2. MeroanyecKkne NHTEPAKTUBHBIE KEMCHI: CIIOAKHBIE BOIPOCHI MPENOAaBAHUS
bu3uKu. —

URL: https://edsoo.ru/metodicheskie kejsy/

3. Meroauueckue ceMunapsl / @usuka. — URL: https://edsoo.ru/metodicheskie-
seminary/ms

fizika/
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