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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs COCTaBJieHA
Ha OCHOBE IOJIOKEHUIM U TPeOOBaHUWI K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pazoBaTenbHON mporpammel, npeacraBieHHbx B GI'OC 00O, a taxxke ¢
yaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIlenuu mpenoaaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TIPAMOTHOCTH OOYYAIONIUXCS W OPTaHHM3AIUI0 U3YUYEHUS (PU3HKU
Ha JEeATEILHOCTHOM OCHOBE. B mporpamme mno ¢u3uKe YYUTHIBAIOTCS BO3MOKHOCTHU
yaeOHOrO mpenMera B peanusamuu TpeboBanmit PI'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pPe3yJibTaTaM OOYy4YeHHUs, a TakKe MEXIPEIMETHbIC
CBSA3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeiesieHHe y4eOHOro mMarepuania Io
rojaM oOydeHus (1O Kiaccam), TMpejaraeT MPUMEPHYIO IOCIeI0BATEIbHOCTh
M3Y4YCHHS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOIO COJEPKAHUA U y4ETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaroIXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIN
YUYUTENIO B CO3/IaHUM paboueil MporpaMMBbl 0 Y4€OHOMY MPEIMETY.

®duznka SBISETCA CUCTEMOOOPA3YIOIIMM [IJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIeKAT B OCHOBE IPOILIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMUEU, Ouosioruer, actpoHomued u ¢usuyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY MHUpa, NpenocTaBisieT Haubosee sCHbIe
oOpa3lbl MPUMEHEHUsT HAyYHOTO METOJa IO3HAHMs, TO €CTh crnoco0a MOIyYeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onmna w3 raaBHBIX 3a7a4  (PU3WYECKOro 0O0pa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHUsI COCTOMT B (OPMUPOBAHMM E€CTECTBEHHOHAyYHOU TI'pPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue ¢uszmku Ha 0a30BOM ypOBHE MpEIojaraeT OBIAJCHHUE CIICTYIOIIMMU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATHh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIEIOBAHNUS;

e UMHTEPHPETUPOBATH JAHHBIE M HCIOJB30BaTh HAy4HBIC JTOKa3aTEIbCTBA
JUIS1 TIOJTyYEHUSI BBIBOJIOB.

[enu nzydyenust pusuku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B KoHuenmuu mnpenogaBanusi ydeoHoro mnpeamera «Dduzuka» B 00pa3oBaTeIbHBIX
OpraHu3amusax Poccuiickon Oenepauuu, peanu3yroLmx OCHOBHBIC
oO1eo0Opa3oBareNbHble  NPOrpaMMbl,  YTBEPKAEHHOM  pemenuem  Koseruu



MunuctepcTBa npocsemieHus: Poccuiickoit denepanuu (mpotokos ot 3 aexadbps 2019
r. No [TIK4BH).
ey uzyyenus: pusuKu:

MprUOOpETEHNE UHTEPECA M CTPEMIICHHS 00YJAIOMUXCSl K HAYyYHOMY U3YUCHHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUNA O HAy4YHOM METOZAE MO3HaHUS W (QOpMUPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOLICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHupOBaHWE HAYyYHOTO MHUPOBO33PECHHS KaK pe3ysbTaTa HW3y4eHUS OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHrEe TPEACTABICHUN O ponu (GU3UKA [JIs Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oyayiien npodeccuoHaabHOM
NEATEIbHOCTU, CBSI3aHHOU ¢ (DM3UKOMU, OATOTOBKA K JAJIbHEHIIIEMY O0yUECHUIO
B 3TOM HaIlPaBJICHUM.

JlocTikeHre 3TUX 1ieJel mporpamMMbl 0 (U3HKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
MPUOOPETECHUE YMEHUN OMNUCHIBaTh U OOBSICHATH (UBUYECKHUE SIBICHUS C
UCIIOJIb30BaHUEM IMOJTYYECHHBIX 3HAHUM;

OCBOEGHHE  METOJOB  pEIICHHS  MPOCTEWIIMX  pacu€THBIX  3aJa4y C
WCIIOJIb30BaHUEM buznYecKux MoOJIeeH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUU HaAOII0JaTh MNPUPOIHBIC SIBJICHUS W BBITIOIHSATH OIIBITHI,
nabopatopHble  pabOTBl W DKCICPUMEHTAJIbHBIE  HCCISIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ uHPoOpManmen GU3NIECKOTO COAepKaHus,
BKJIIOUass WHGOpPMALUI0 O COBPEMEHHBIX JOCTHMIXKEHUSIX (U3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO cO cepaMu MpOQPEeCCHOHATBLHON AESITEIBHOCTH, CBS3aHHBIMH C
(GU3HKON, 1 COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHMIKEHHUSX
(u3HUeCcKOl HayKH.

Ha wusyuenue ¢usuku (0a30BbId YpOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO

oOpazoBanusi oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 Waca B HeEJEN0), B 8
Ki1acce — 68 4yacoB (2 yaca B Henento), B 9 kitacce — 102 yvaca (3 yaca B HEJENIO).
[Ipennaraemeliii B mporpamMmme mno ¢GuU3UKEe MepedyeHb JIabOpaTOpHBIX pPaboT
OTBITOB HOCUT PEKOMEHJATENIbHBIM XapakTep, Y4YUTeNb JejaeT BBIOOpP MpPOBEACHUS
Ja00paToOpHbIX pabOT M OMBITOB C Y4E€TOM MHAMBUIYAIbHBIX OCOOCHHOCTEH



O6y‘{aI-0HII/IXC$I, CIIMCKa OKCIICPUMCHTAJIBHBIX 3aHaHHﬁ, npeajiaracéMblXx B paMKax
OCHOBHOI'O TOCYAapCTBECHHOI'O 3K3aMCHa I10 (I)I/I?)I/IKC.



COJEPKXAHUE OBYYEHUA

7 KIIACC
Paznen 1. @®u3uka v €€ posib B NO3HAHUM OKPY:KaI0IIero Mupa.
®uszuka — Hayka O npupone. SBienus npupoxasl. Dusznyueckue SBICHUSA:

MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuyuHbl. WM3mepenuwe Qusnyeckux BeauuuH. DuU3NUYECKHE
npubopsl. [lorpemHocts n3mMepennit. MexayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usmka wu japyrme  eCTECTBEHHbIE HAyKH  HW3Y4alOT  MPHUPO.Y.
EcrecTBeHHOHAy4YHBIN METOJT MO3HAHMS: HAOJIOJEHNE, TOCTAHOBKA HAYYHOTO BOIPOCa,
BBIJIBIDKEHUE  TUIIOTE3, OKCIEPUMEHT II0 TMPOBEPKE THUIOTE3, OOBSICHECHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SIBICHHUM ¢ TOMOIIBbIO MOIETEH.

Jlemoncmpayuu.

1. MexaHu4deckue, TeIJIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®@uznueckue npuOOPHI U TpoIEAypa NPSMBIX HU3MEPEHUM aHAJOTOBBIM U

U(POBBIM PUOOPOM.

Jlabopamopnsie pabomuol u onvimol.

1. OmpeneneHue 1EHbI IeEHUs IIKaJIbl U3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue paccTosIHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Ttemrieparypsl pU MOMOLIU KUAKOCTHOIO TEPMOMETPA U JAaTUYUKA

TeMmepaTyphbl.
6. IIpoBengenue wuccienoBaHus MO TMPOBEPKE THUIMOTE3bl: JNAIBHOCTH MOJETA
IapuKa, MyneHHOr0 TOPU30HTAIILHO, TEM 0O0JIbIIE, YeM OO0JIbIIIE BHICOTA ITYyCKa.

Pa3znen 2. [lepBoHavyaibHbIE CBeJCHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBIThI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxkenue yactull BemiectBa. CBsi3b  CKOPOCTHM  JIBIDKEHHUSI YacTHI[ C
temriepatypoii. bpoyHoBckoe nBwkenue, auddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHUE Ta30B, XKUIAKOCTEHM M TBEPABIX
(KpucTammuyecknx) Tesl. B3auMOCBsi3b MEXKJIYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M HX aTOMHOMOJICKYJISIpHBIM cTpoeHueM. (OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmoaenue nuddyszuu.

3. HaOnroneHnue siBieHUM, OOBIACHSIOMIMXCS MPUTSKEHUEM WU OTTaJIKUBAHUEM

YacTHIl BEIIECTBA.



Jlabopamopnuie pabomel u onvimol.

1.
2.
3.

OrneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCIIONIb30BaHUEM (hoTorpaduii).
OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnBITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.

Mexanunueckoe JBUXEHHE. PaBHOMEpHOE W  HEpPAaBHOMEPHOE JIBHKCHHE.
Cxopoctb. CpenHsii CKOpOCTh IIpM HEPABHOMEPHOM JABWKEHUU. Pacuér mnytd u
BPEMEHH JIBUKCHMUS.

SBnenue wuHepIUU. 3aKOH UHEpUMH. B3aumonelcTBUEe Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBM>KEHHUS Ten. Macca kak mepa MHEpTHOCTH Tena. 1InoTtHocTs
BenecTBa. CBs3b INIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuta kak XapakTepHCTHKA B3auMoecTBus Tenl. Cuia yrnpyroctu u 3akoH I'yka.
N3mepenune cuibl ¢ MOMOIIBID AUHAMOMETpA. SIBIEHME TATOTEHHS W CHJIA TSXKECTH.
Cuna Tsokxectm Ha aApyrux IuiaHerax. Bec tema. Hesecomocts. CroxkeHue cwuil,
HaIpaBJICHHBIX N0 OAHOM mpsmoil. PaBHoaeicTByromas cui. Cuna tpeHus. TpeHue
CKOJIBKEHHUSI U TPEHUE MOKOsA. TpeHue B IpUPOJI€ U TEXHUKE.

Jlemoncmpayuu.

1
2
3
4.
5
6

Habmronenne MexaHM4eCKOro JBMKEHUS Tea.

N3MmepeHne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Habmronenue ssBeHUsI HHEPITUH.

Habmronenne naMeHeHrs: CKOpOCTH MPU B3aUMOJICUCTBUH TeJI.
CpaBHeHUE MacC 10 B3aUMOAECHCTBUIO TE.

CrioxeHune CHI, HalpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

1.

OnpeneneHrue CKOPOCTH PABHOMEPHOTO ABIDKCHHS (IIapuKa B JKHJIKOCTH,
MOJICITH DJICKTPUIECKOT0 aBTOMOOMIISI M TaK Jajee).

OmnpeneneHrue cpenHEeW CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa [0
HaAKJIOHHOM MJI0CKOCTH.

OnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnpITEI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTsDKeHHS  (jedopmariun)
MPY>XUHBI OT MIPUIIOKEHHOU CHUJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJILKEHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.
Hasnenne. CriocoObl yMEHbUICHUS W yBeNIW4YeHHUs naBieHus. [laBienue rasa.
3aBUCHUMOCTbD JIaBJIEHUs raza ot o0bEMa, TemiepaTtypsl. Ilepenaya napnenus TBEPIALIMU

TeJIaMH,

KHUAKOCTAMHU W TrasaMu. 3akon Ilackams. IInmeBmMaTmueckue MaIlIMHBEI.

3aBUCUMOCTh JaBJICHUSI JKUJAKOCTH OT TriayOuHbl. ['mapocratudeckuil mapajiokc.
Coobmatomuecs cocynbl. [ uapaBimueckiue MEXaHU3MBbI.



Atmocdepa 3emiaum u atMocepHoe JaBiaeHHe. [IpUuMHBI CylIECTBOBAaHUS
BO3AymHOW 00010ukn 3emud. Omneir  Toppuuemn. W3mepenue artmochepHOro
JaBJIeHUs. 3aBUCUMOCTb AaTMOC(EPHOIrO JaBJIEHHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuGops! 15 U3MEpeHus aTMOCPEPHOTO TaBICHUSI.

JlelicTBUE KUIKOCTH M Ta3a Ha NOTPYy:KEHHOE B HHUX TeENO. BpITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu.

A A o

~

3aBUCUMOCTbH JABJICHUSA ra3a OT TEeMIEPATYpPHI.

Ilepenaya naBieHUsI JKUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI OT 00bEMA MOTPYKEHHOW YacTu Tenia U
TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHus TeEI: IUIABAHUE WJIM MOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOULIEHHS IIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TeJIa.

OnpeneneHre BBITAIKMBAIOLIEH CHJIBI, IEUCTBYIOIIEH Ha TENO, MOIPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBMCHMOCTH BBITAIKHABAIOLIECH CHIIBI, JEHUCTBYIOIIEH Ha TEJIO B
XKHUIKOCTH, OT MacChl Tena.

OneITel,  JAEMOHCTPUPYIOIIME  3aBHCHUMOCTHh  BBITAJKHUBAKOLIEH  CHJIBI,
JICUCTBYIOIIEH Ha TENO B KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B >KUIKOCTH
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTpyrnpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIPENCIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTble MEXaHU3MBI: pblyar, 0J0K, HAaKJIOHHAs MII0CKOCTh. [IpaBuio paBHOBecHs
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHS! pbluara K OJIOKY. «30JI0TOE MPaBUIIO»
mexanuku. KI1J] mpocteix mexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHernueckas W NOTEHUMANbHAs  DHEPIUS.
[IpeBpaiienre ONHOrO BHJIAa MEXAHUYECKOW JHEPrUU B APYroil. 3aKOH COXPaHEHHUS

SHEPIrUu B MEXaHUKE.
Jemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.



Jlabopamopnuie pabomel u onvimol.
1. Ompenenenue paOOThl CWIIBI TPEHUS NPU PAaBHOMEPHOM JBMKEHUHU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.

3. Hsmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.

8 KUIACC

Paszneu 6. TerioBbie sAiBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca u pa3mepbl atoMOB M MoOJeKyd. OINbITh, TOATBEPKAAIONIME OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu  TBEPIOro, >KUAKONO M ra3o00pa3HOrO0 COCTOSIHUWA  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBONCTB Ta3oB, XUIAKOCTEH M
TBEPABIX TEJI HA OCHOBE TMOJOXEHUA MOJEKYISIPHO-KMHETHYECKOW  TEOpHH.
CmaunBaHMe U KaWUIIpHBIE SIBICHUS. TeIIoBoe pacliupeHUe U CKaTHE.

Temneparypa. CBsi3p TeMIIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS YaCTHII.
Buytpennssa sueprus. CriocoObl M3BMEHEHUs BHYTPEHHEH SHEpPIruu: TeIuionepenadya u
coBepiieHne padoTel. Buaesl Temonepenaud:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YEHHE.

KonnuecTtBo TemnoTel. VYaenpHas TEMIOEMKOCTh BELIECTBA. 1e€IIOOOMEH U
TEIUIOBOE PAaBHOBECHE. YpaBHEHHE TeEIIOBOro Oananca. IlnaBieHue m oTBepaeBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJenbHas Temjaora IuiaBieHud. llapooOpazoBanue u
koHgeHcanusa. Mcnapenwe. Kunenue. VYnenbHas Temiora  napooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPBI KUIIEHUSI OT aTMOC(HEPHOTO 1aBJICHHUS.

BrnaxnocTts BO3ayXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Ipunuune padots! TemnoBsix Asurateneit KI1/I tenmnosoro nurarens. Temnosbie
JIBUTATENH U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXPAaHEHMsI U IPEBPALEHUS SHEPTUHU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmogenue nuddyszuu.

3. HaOmronenue siBeHU CMauyuBaHUS U KaWJUIIPHBIX SIBJIICHUM.

4. HalGmroneHue TEmIoBOro paciupeHus Tell.

5. V3meHeHue paBieHus rasa Npud H3MEHEHHMM OOBEMAa M HarpeBaHUU WU
OXJIQXKICHUH.

[IpaBuna nzMepeHus: TeMIepaTyphl.
Bunsl rennonepenaum.
8. OxutaxxaeHue npu COBEPLICHUN pabOTHI.

o



9. HarpeBanue npu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEUIECTB.

11. HabnrogeHue KumneHus.

12. HabmioeHne mocTosHCTBA TEMIIEPATyPhl PH TIIABJICHUH.

13. Mozenu TennoBbIX IBUTATEIIEH.

Jlabopamopnsie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OmpIThl MO HAOMIONCHUIO TEIUIOBOTO pPACIIMPEHHs] Ta30B, KHUAKOCTEH W

TBEPABIX TEIL.
4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE HITIPUIIA.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3/AyXa OT €ro o0béMa u
HarpeBaHMs WIN OXJIaXKICHUS.

6. IIpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmoneHue u3MeHEHUs BHYTPEHHEM SHepruum Tejla B pe3yjbTare
TEIUIONEPeIaul U pabOThl BHEIIHUX CHJL.

8. HccienoBaHue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U TOpsSYe
BO/JIBI.

9. OmpeneneHure KOJIMYECTBA TEIJIOTHI, MOTYYEHHOIO BOJIOM MpHU TEIIIOOOMEHE C
HArpeThbIM METAUIMYECKUM HUIUHAPOM.

10. OnpeneseHne yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue mponecca NCIapeHus.

12. OnpeneseHre OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

13. Onpezenenre yAeIbHON TEMIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JaekTpuvecKkue 1 MAarHUTHbIE SIBJICHHS.

OnexkTpu3aums Ten. [[Ba poxa dJIIEKTpUYECKHX 3apsaoB. Bzaumopencraue
3apsoKEHHBIX Tenl. 3akoH KynoHa (3aBUCMMOCTB CHJIbI B3aUMOJIEHUCTBHS 3apSKEHHBIX
TE€JI OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEKY TEJIAMU).

Onextpuyeckoe mnone. Hanpspk€HHOCTE  anekTpudeckoro mnoias. lIpuHinmn
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenmn »snextpuyeckux 3apsgoB. OJIEMEHTAPHBIA DJIEKTPUYECKUM  3apsml.
Crpoenne atoma. [IpOBOOHMKM M IHUAJIEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsiza.

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. MICTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUSA 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B KUJKOCTSAX U raszax.



Dnektpuueckas uenb. Cuia Toka. DieKTpuueckoe HamnpsbkeHue. COnpoTHUBIICHUE
IPOBOJHMKA. YJIEJIbHOE COINPOTUBJIECHUE BemecTBa. 3akoH OMa [ y4yacTka UEIH.
[TocnenoBarenpbHOE U MAapaIeIbHOE COETUHEHUE TPOBOIHUKOB.

Pabota ® MOIIHOCTH BJEKTPUYECKOrOo ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKue IeMM U TOTPEOMTENH JJICKTpUUYECKOW 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHBIE MarHuThl. B3anMMoOAENCTBHE MOCTOSAHHBIX MArHUTOB. MarnuTHoe
noje. MarautHoe 1nosie 3eMJIM M €ro 3HaueHue sl ®KU3HU Ha 3emie. OnbIT Opcrena.
MaruutHoe moJie ANEKTPUYECKOro TOoKa. IIpuMeHeHue >JIEeKTPOMArHUTOB B TEXHUKE.
JleficTBE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJEKTPOABUTATEb MTOCTOSTHHOTO
ToKa. lcnonp30BaHUE SIEKTPOJABHUrarelied B TEXHUYECKUX YCTPOWCTBAX W HA
TPaHCIIOPTE.

Onbitel Dapagesd. fIBiaeHue 3MeKTpOMarHUTHOM WHAYKUWH. lIpaBwiio Jlenna.
OnextporenepaTop. CrnocoObl MOMYYEHUSI 3IEKTPUUECKON IHEPTUU. DIEKTPOCTAHIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJEeKTpU3aLus TEN.
JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3AaUMOJICHCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEHCTBUE IIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsAI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJIKOCTH.
. 'a30BbI1 paspsa.
. I3MepeHue cuiibl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpUIeCKOTro HANPSKEHUSI BOJBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.
. MopenupoBaHue HEBO3MOXHOCTH pa3/ieJICHUs MOJIFOCOB MarHuTa.
. MonenupoBaHrne MarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MaruutHoe nojue Toka. DJIeKTPOMarHur.
. JleicTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEH TOCTOSTHHOTO TOKA.
. UccrnenoBanue siBICHUS 2JIEKTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apajes.
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24,

25.

3aBUCHUMOCTbD HamrpaBJICHUA  HMHAYKIHMOHHOI'O TOKa  OT YCJIOBI/Iﬁ €ro
BO3HHUKHOBCHUAI.
SHCKTPOI‘CHepaTOp ITIOCTOAHHOI'O TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v ~Ww

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIONEHUIO  JJIEKTPU3ALMK TNl HMHAYKIUWEH U Tpu
CONIPUKOCHOBEHUH.

UccnenoBanne OeWCTBUS  DJIEKTPUYECKOTO TOJIA HA TMPOBOJHUKU U
TUAIIEKTPHUKHU.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
W3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3MepeHne u peryImpoBaHUE HAIIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO YEpe3 pE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnebITHl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBICHUS
IIPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU MONEPEYHOT0 CEYEHUS U MaTepHaIa.
[IpoBepka mpaBWJia CIIOKEHUS HANPSOKEHUW TPU  MOCJIEN0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia [JIsi CHJIBI TOKa TMpU MapajuIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThHI JEKTPUUIECKOIO TOKA, UIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnegoBanne 3aBUCUMOCTH CHJBI TOKA, HAYLIETO 4Yepe3 JIaMIIOYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPH UX OOBEIUHEHUU U
pazzieneHun.

UccnenoBanne nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI B3aUMOJEHUCTBUSL KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIllPaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOJBUTATENS.

Namepenue KIIJI asekTpoaBUrareibHONM yCTAaHOBKH.

OnpIThl MO WCCJIEAOBAaHUIO  SIBIICHHUSI  DJIEKTPOMArHUTHOM  WMHIYKIIMU:
HCCIIeIOBAHNE U3MEHEHU 3HAUCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexannueckoe  ABWKeHHE. MarepuanbHas  Touka. (Cucrema  OTcyéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOIO  JIBM)KEHMs. PaBHOMEpHOE  NpSIMOJMHEHHOE



newxeHne. HepaBHOMepHOe mpsMoJiMHEWHOe naBuxkeHrne. CpenHsiss U MIrHOBEHHas
CKOpOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHoyckopeHHOE TIpsiMOJIMHENHHOE BMKeHre. CBOOOHOE MajieHue.
OnbiTel ["anunes.

PaBHOMepHOE IBH)XKEHHE TIO OKpYKHOCTH. Ilepmonm u wyactora oOpamieHus.
JIuneliHas U yriaoBas cKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropount 3axkoH Herotona. Tperuit 3akoH HreroToHa.
[IprHIMI Cynepno3uLnn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUS CKOJILKEHUS, CUia
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTU U 3aKOH BCEMHUPHOTO TATOTEHUsSI. Y CKOPEHHE CBOOOAHOTO MaICHHUS.
JBmxenne maHeT BOokpyr ComHua. IlepBas kocMmuueckas ckopocTh. HeBecomocTh u
Meperpy3KH.

PaBHoBecue wmatepuanbHOl TOukU. AOcCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPJOIO TeJa C 3aKPEINIEHHON OChIO BpalleHusa. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Ttena. M3meHeHue wummyibca. VMIynbC Cuibl. 3aKOH COXPaHEHHS
UMIyJbca. PeakTuBHOE ABUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa Chil TSDKECTH, YOPYTOCTH, TPEHUS.
CBsi3p SHepruu W paOoThl. [loTeHIManbHass »HHEpPrus Tena, TMOJIHSITOTO Hal
MMOBEPXHOCThIO 3eMiM. lloTeHuunanbHas >HEprusi cxkarol mnpykuHbl. KuHernueckas
sHeprusi. Teopema O KHHETHYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHu.

Hemoncmpauyuu.

1. HaOmroneHue MexXaHWYeCKOro ABMKEHHUS Tella OTHOCUTENBHO PAa3HBIX Tell

OTCYETA.

2. CpaBHeHue myTeld M TPACKTOPUM JBWKEHHS OJHOTO W TOrO K€ Tesa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne ckopoCcTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBHXKCHUSL.
Uccnenoanne npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HaGnronenue nBuKeHUS Tela 1Mo OKPYKHOCTH.

HaGnronenne mexaHWuecKux SIBIICHUW, TMPOUCXOJAIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBMOKEHHMM OTHOCHUTEIIBHO
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KaOuHeTa (PU3UKU.
7. 3aBHCHUMOCTb YCKOPEHMS TeJla OT MAacChl Tea U JEHCTBYIOIIENH HA HETO CUJIBL.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOICHCTBUU TEIL.
9. M3MeHeHue Beca Tena Ipu yCKOPEHHOM JBUKEHUH.
10. ITepenaua umirynsca npu B3aUMOIEHCTBUU TEIL.
11. [IpeoOpa3zoBanHus S3HEPTUU PHU B3aUMOECHCTBUU TEN.
12. CoxpaHEeHHUE UMITYJIbCa ITPU HEYIIPYTOM B3aUMOIEHCTBHH.



13. CoxpaHeHHue UMITYJIbCa MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUH.

14. HaGmtoneHue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHUE MEXAHUYECKOW SHEPrUM NpPH JBIKEHUU Tella MOJl JIEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa s pa3roHa H JAJIbHEHIIEr0 pPaBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. OmnpeneneHue cpeHel CKOPOCTU CKOJIbKEHHsI OpycKa WM ABUKEHUS IIapuKa
10 HAKJIOHHOU TTIOCKOCTH.

3. OmpeneneHue yCKOPEHHs Tela NPH PABHOYCKOPEHHOM JBHKEHUHM IIO
HAKJIOHHOM TIJIOCKOCTH.

4. HccnegoBaHue 3aBUCHUMOCTA IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka rumoTe3bl: €cilu MPU PAaBHOYCKOPEHHOM JIBI)KEHMH 0€3 HayalbHOU
CKOPOCTHU IIyTH OTHOCSATCS KaK pPSAJ HEYETHBIX UYKCEN, TO COOTBETCTBYIOLIUE
IPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

6. MccienoBaHne 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXKEHUS OT CHUJIbl HOPMAJIBHOTO
JaBJICHUA.

Omnpenenenue koduIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKCHHHM Tella IO
TOPU30HTATBHON NOBEPXHOCTH.

10. Onpenenenne paboThl CUIIBI YIIPYTOCTH MPHU MOABEME IPy3a C UCIOIbL30BaHUEM
HEMOJIBMYKHOTO U MOJABMXHOTO OJIOKOB.

11. i3yueHue 3aKOHa COXPAHEHUS YIHEPTUU.

Pasznesn 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOAHUMU: MEpPUO],
4acToTa, aMIUINTyaa. MaremMaTudeckud W NPYKUHHBIM MasTHUKU. [IpeBpaiuenue
SHEPTUU NP KOJIeOATETHHOM JIBIXKCHHH.

3aryxatoutue kosneOanus. BeiHykaeHHbIe Konebanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MexaHW4YeCKUX BOJH. [Ipo/ionbHbIE W momepeyHble BOJIHBI. J[nHa
BOJIHBI M CKOpPOCThH €€ pacnpoCTpaHEHHs. MexaHudeckue BOJIHBI B TBEPIOM TeElE,
CECMUYECKHE BOJIHBI.

3Byk. ['poMkocth 3Byka u BbicOTa ToHA. Otpaxenue 3Byka. MubpasByk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenme xoseOaHui TeJI NOX JOEWCTBHEM CHIBI TSDKECTH W CHUJIBI

YIOPYTOCTH.



HabutoieHue xosebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HabutoieHne BbIHYXIE€HHBIX KOJIE0aHUI U pe30HaHCA.
PacnipocTpanenne npoAoabHbIX U MONEPEYHBIX BOJIH (HA MOJEINN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKyCTUYECKHM PE30OHAHC.
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Jlabopamopnsie pabomul u onvimol.
1. OrmpezeneHue 4acTOTHI U TIEpUOJa KoeOaHU MaTeMaTUYECKOrO MasiTHHUKA.
2. OmnpeneneHue 4acTOThl U IEPUOJIA KOJIEOAHHI MPYKMHHOTO MAasITHUKA.
3. HccinenoBanue 3aBUCMMOCTH IEpUOa KOJIEOaHUHM MOIBEIIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH IEepuoaa KoJieOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpUOJia KoJaeOaHu rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Ipysa.

6. OTMbITBI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh TEPHOJa KOJIeOaHU MpPYyKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHHsi CBOOOTHOTO MaCHHUSL.

Paszges 10. D1eKTpoMarHuTHoOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
aneKkTpoMarHuTHbIX BoyH. [llkama »nexkTpoMarHuTHBIX BOJIH. McmoJsib3oBaHME
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Hemoncmpauyuu.

1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3yueHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOLIBIO MOOMIIBHOTO

tenedona.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBasg mogenb cBerta. Mctounuku ceta. IIpsiMosiMHEHOE pacnpoOCTpaHEHUE
ceera. 3atmeHuss ComHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpaXKE€HUs CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [[oaHoe BHYTpEHHEE OTpaKEeHHE
cBerta. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

JIunza. Xox nmyueit B nuH3e. Ontuyeckas cucrema oroanmapara, MUKPOCKOIIA U
Teneckona. 1'a3 kak onrudeckas cuctemMa. bam3opykocTh B TallbHO30PKOCTb.

Paznoxenue 6enoro cseta B crekTp. OnbiTel HptoToOHA. CrioskeHre CeKTpaibHbIX
uBeToB. /lucnepeus ceera.

Jemoncmpayuu.
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[IpsiMosiMHEHOE pacIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Toyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/I.

Xon nydyei B coOuparolei JInH3e.

XoJ1 JIydeu B paCCEUBAIOIIECH JIUH3E.

[Tony4yenue n300pakeHUi ¢ TOMOLIBIO JIUH3.

[Tpunuumn aeiicTBus Goroanmapata, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomy4yeHue 6e0oro cBETa IPH CII0KCHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBHCHUMOCTH yria OTPaXCHHs CBETOBOTO Jyda OT YIJia
najeHus.

N3ydeHne xapakTepuCTHK N300pakeHUs MIpeIMETa B INIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH YIJIa MpPEJIOMIICEHHS CBETOBOrO Jyya OT YIJa
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenne (OKYCHOTO pAcCTOSHHUA M ONTHYECKOM CHJIBI COOMparolieit
JIMH3BI.

OMnBITHI 110 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OneITEI MO BOCHPUATHIO IIBETa MPEAMETOB MPH HMX HAOIIOIEHUU dYepes
L[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE IBJICHHUS.

Onwitel Pesepdopna u manerapnas monens aroma. Mogens atoma bopa.
Hcnyckanue n nornomenre ceera atoMoM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTH. Allb(a, OeTa- U raMma-usnydeHusi. CTpoeHrne aTOMHOTO sjipa.
Hyxnonnas monens atromuoro siapa. M3oronsl. PaguoaktuBnabie npeBpamienus. [lepruon
MOJIypacIiajia aTOMHBIX SAEP.

AnepHbie peakuuu. 3aKOHBI COXPAHEHUs 3apsI0BOIO M MacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX aaep. CBsI3b MacChl U dHEpPruu. Peakium cuHTE3a M AEICHUS
sanaep. Mcrounuku sueprun ConHLA U 3BE3I.

SnepHas oHepretuka. JleMCTBUS paAMOAKTUBHBIX W3JIYYCHUM Ha KUBBIC
OpTraHU3MBI.
Jemoncmpayuu.

1.
2.
3.

CHeKTphl U3ITyYCHHSI U TTOTJIOICHHUS.
CHexTpsl pa3IMvHbBIX Ta30B.
CnekTp Bogopo/ia.



4. HabGmoneHue TpekoB B kamepe BuiibcoHa.

5. PaboTa cu€Turka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus u3nydeHus IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HabnromeHue CIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyUCHHSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUMU YACTHUIBI MO TOPMO3HOMY IIYTH

(o gotorpadusim).

3. H3MepeHue palnoakTUBHOTO (OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBEHO-00001IAIOMNKA MOYb TMPEAHA3HAUCH JJIsl CHUCTEMAaTH3aIlluH U
000011IeHHs] TPEIMETHOTO COJEPKAHUS U OIbITa ACSTEIBHOCTH, MPUOOPETEHHOTO MPU
U3YYeHUH BCEro Kypca (U3MKH, a TakkKe JJs TMOJArOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY »JK3aMeHy 1o (usuke Al oO0ydaroluxcs, BBIOPABIIMX H3TOT
y4eOHBIN PEIMET.

[Ipy u3yyeHUH AAHHOTO MOIYJIS PEANU3YIOTCA U CHCTEMATU3UPYIOTCA BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIeUMBACTCS JOCTIKEHHE NPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMBIX pE3yIbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHOHAy4YHAasi T'PAMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB MCCIENOBaHUSA
SIBJICHUW MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATh (PU3UUYECKUE SIBJICHUS,
MPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJa4yd, B TOM YHCJIE KAaYECTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO JESITEILHOCTHBIM XapakTep JAHHOTO pa3/elia peaau3yeTcs 3a
C4€T TOrO, 4YTO OOYHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUN PAacrO3HaBaTh U HAYYHO OOBACHSITH (PU3HUECKHE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITIOBCEHEBHOM KU3HU,

UCIIOJIb30BaTh HAy4YHbIE METOJbI HCCIEAOBAHMS (PU3NYECKHX SIBICHUW, B TOM
YUCJIIE U1 POBEPKU TMIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HauOOJIee BaXHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HalpUMep, MPAKTUYECKOrO0 HCHOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHHUS M COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
N3ydyenne (pu3MKuM Ha ypoOBHE OCHOBHOIO 00Iero oOpa3oBaHUs HAINpPaBICHO Ha

JOCTH)KEHHE JIMYHOCTHBIX, METAaNpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pesynbraTe n3ydeHus (U3MKA HAa YpOBHE OCHOBHOIO 00ILEro 0Opa3oBaHUS Y
oOyuatomierocst 0yayT cOpMUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) mMaTpMOTHYECKOr0 BOCIIMTAHMSA:

e - MPOSBIICHUE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOU
(U3NYECKON HAYKH;

e - [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpaskIaHCKOro U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e - FOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKCHHM
busuKy;

e - OCO3HaHHUE BAXHOCTH MOPAJIBHO-ITUYECKUX IPUHIINAIIOB B IEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e - BOCHpPUATHE ACTETUYECKUX KauecTB (PU3UUECKON HayKdh: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAHME IICHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISIOMIEH KYJIbTYPHI;

e - Dpa3BUTHE HAy4YHOU JOOO3HATEIBHOCTH, MHTEpeca K HCCIIEI0BATEIbCKON
NesTEeIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJBLHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IEHHOCTH Oe30macHoro obOpa3a KH3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TMpaBWwyl OE30MAaCHOr0 TOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOTax, C DJJIGKTPUYECKHUM W TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIIHUX YCIIOBHUSIX;

e - chopmMupoBaHHOCTH HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO IMpaBa Ha OLIUOKY U
TaKOTO0 € MpaBa y APyroro 4ejioBeKa;

e 6) TPYIOBOIO BOCIIUTAHMSA:

e - QAKTMBHOE YyyacTHE€ B pCIICHHM TMPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa30BaTeIbLHON OpraHW3aIui, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HaIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO podeccuit, CBSI3aHHBIX C (YU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA



- OpUEHTAaIlMs Ha MpUMEHEeHHe (PU3NUYECKUX 3HAHUM JJiA pEelIeHHs 3a7ad B 00J1acTu

OKpYXarolel cpefpl, IJIAaHUPOBAHUS TOCTYNKOB U OIEHKA HMX BO3MOKHBIX

MOCJIEJICTBUMN JUIsI OKPYKAIOLIEH Cpeibl;

e - OCO3HaHHE TJOOATHLHOTO XapakTepa OKOJOTHYECKUX MPOOJIeM U IyTel ux
pEIICHMST;

e 8) aganTanum K U3MEHSIOIMMCS YCJIOBHUSAM CONMATBHON 1 PUPOJIHON Cpeabl:

e - NOTPEOHOCTH BO B3aUMOJICUCTBUM TMPHU BBITIOJHEHUU UCCIEAOBAHUM U MPOEKTOB

(bU3NMYEeCKON HAMPABIEHHOCTH, OTKPBITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;

e - TIOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YepPe3 MPAKTUICCKYIO ICSITEIBHOCTD;
e - TOTPEOHOCTh B (POPMUPOBAHWHM HOBBIX 3HAHUH, B TOM 4YHCIEe (HOPMYITHPOBATH

UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

e - OCO3HaHUE JACPUIMTOB COOCTBEHHBIX 3HAHMUA M KOMIIETEHTHOCTEH B 00JaCTH
busuky;

e - IUTAHMUPOBAHHE CBOCTO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (DM3MUCCKUX 3HAHUM;

e - CTPEMJICHHE AaHAIM3UPOBATH U BBISBIISITH B3aMMOCBS3M TMPHUPOJIBI, OOIIECTBA U

HYKOHOMHKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e - OIICHKA CBOWX JICHCTBUIU C yU4ETOM BIIMSIHUS Ha OKPYKAIOUIYIO CPEIY, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTate ocBoeHus mnporpamMmsbl 1o (U3MKe HAa YPOBHE OCHOBHOI'O OOIIETro
oOpazoBanust y oOydaromerocss OyayT chOpMHUPOBAaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE I03HABATEIbHBIC YHUBEPCAIbHBIC Y4YEOHBIC ICHCTBUS,
KOMMYHHUKATHUBHBIC YHUBEpCaJIbHBIC y4eOHbIC NEHCTBUA, PETYISTUBHBIC
YHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.
Ilo3naBaTeibHbIE YHUBEPCAIbHbBIE YUeOHbI€ /1eiiCTBUS
ba3zoBble 1ornueckue AecTBUA:

e BBIBIIITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHHH );

e YCTaHABIWBATh CYIIECTBCHHBIH TPU3HAK KIacCU(PHUKAIIMKA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B PAacCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSIM;

e BBIBISITH TPHYUHHO-CIICICTBCHHBIC CBSI3M TPU H3YyYECHUU (PU3NUECKHUX
SIBJICHMA W TIPOIIECCOB, JIeJaTh BBIBOJBI C HCIIOJIb30BAHUEM JACTYKTHBHBIX M
WHIYKTUBHBIX YMO3aKIIOYEHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX
(U3UICCKUX BEIIMYNH,

e CaMOCTOSITEJILHO BBIOMpATh CIOCOO perieHuss yuyeOHOW (U3MYECKOW 3ajiauu
(cpaBHEHHE HECKOJBKUX BAPUAHTOB pEIICHUsI, BEIOOP Hanbosiee MOAXOASIIEr0o
C Y4ETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENBCKUN HHCTPYMEHT O3HAHMS;
IPOBOJNTH IO CaMOCTOATENIIBHO COCTABJICHHOMY IUUIAaHY OMBIT, HECJIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBJICHUS;
OLICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAILIMIO, MOTYYCHHYIO B
XO/JI€ UCCJIETOBAHMS HIIA SKCIIEPUMEHTA;

CaMOCTOATENbHO (POopMyIHMpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a
TaK)K€ BBIABUTATH MPEANOIOKEHUSI 00 WX PAa3BUTHM B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

PaGora ¢ unpopmanmeii:

OPUMEHATh PA3JIMYHbIE METOJIbl, MHCTPYMEHTBl U 3alpOChl IPHU IOUCKE U
orOope wuH(pOpPMAIMM WM J@HHBIX C YYETOM NPEIJIOKEHHOM Yy4eOHOU
dbu3nyecKkoi 3a1a4u;

aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHbIX BUIOB U (YOPM IMPEICTABICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMaJbHYIO  (OpMy  IpenCTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATh PEIIAEMbIE 33]1a4d HECJIOKHBIMU CXEMaMH,
IuarpaMMaMH, UHOM rpadUuKoil U UX KOMOMHAIUSIMHU.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B X0Jie 00CY>KJieHUs1 y4eOHOro MaTepuana, pe3yJbTaToB JabopaTOpHBIX padoT
M TIPOGKTOB 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI W
BBICKA3bIBAaTh WJEH, HAICJICHHBIC HA pEIICHWE 3aJaud W TOJJACP’KaHUe
0aroxeIaTeaIbHOCTH OOIICHUS;

COTIOCTAaBIIATh CBOM CYXKJIEHUS C CYXJICHUSIMH JPYTHX YYaCTHUKOB JHAJIOTA,
OoOHapy>KUBaTh PA3IMUNE U CXOJCTBO MO3UITUH;

BBIPaKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3yJbTAaThl BBIMOJHEHHOTO (HU3HYECKOTO OIbITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMAaTh W KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3ndYeCcKoi poOIeMbl;

MIPUHUMATH IIEJIM COBMECTHON JEATEILHOCTH, OPTaHU30BBIBATh JICHCTBUS 10 €€
JTOCTIDKCHUIO: PAaCIPEACNIATh POJIM, OOCYXKJIaTh IPOIECCHl M Pe3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSATh CBOIO YacTh PalOTHI, JOCTUTAs KAdeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIIPaBJICHUIO W KOOPAWHHUPYS CBOM IEHCTBHUS C JIPYTMMH YICHAMH
KOMaH/IbI,

OIICHMBATh KadeCTBO CBOETO0 BKJAJa B OONIMH MPOIYKT IO KPHUTEPHUSIM,
CaMOCTOSITENTEHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.



PeryisiTuBHbIE YHMBepPCAJIbHbIE YueOHbIe 1eliCTBUSA
Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYAIUSX, TPEOYIOMUX IS
pereHus GU3NIEeCKUX 3HAHUH;

OpPHUEHTHUPOBAThCS B  PA3JIMYHBIX  TOAXOJAaX  MPUHATHAS  PCIICHUHN
(MHIWBUYyaTbHOE, TPHUHATHE pEIICHWs B TPYIMIe, NPUHATHE pPEIICHUH
TPYIIION);

CaMOCTOSTEIILHO COCTABJISITh QJITOPUTM pelieHUusT (HU3NIECKON 3amadyul WA
IJIaHa HCCJIEIOBAaHUs C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPeIiaracMbie BAPUAHTHI PEIICHUH;

7eNaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTENJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejiarath 1iaH e€ N3MEHEHNUS,
OOBACHATh  NPUYUHBI  JIOCTHUIKEHUS (HEIOCTMKEHHUSI)  pe3yJbTaTOB
JEsITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATENbHOCTh (B TOM YHCII€ B XOJ BBINOJIHEHUS
(U3MYECKOro MCCIIEeIOBaHU WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILINXCS CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEM;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €I U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO IPYroro 4ejoBeKa B XOJ€ CIOopa WIM JAUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyroro;

MPU3HaBaTh CBOE MPABO Ha OMIMOKY MpPU PElICHUH (PU3MUYECKUX 3a/]ad WIH B
YTBEPKJICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEJAMETHBIE PE3YJIBTATDBI
K xoniy obydenuss B 7 kJjacce IMpeaMETHbIC pe3yibTaThl HAa 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCTIOJB30BaTh TMOHATUS: (U3UYECKHE M XUMHYECKUE SIBICHUS, HaOJIOJICHHUE,
AKCIEPUMEHT, MOJIeNlb, TUIMOTE3a, CIUHMILI (U3NYECKUX BEIUYUH, aTOM,
MOJIEKYyJla,  arperaTHble  COCTOSIHMA  BemiecTBa  (TBEpAOE,  KHUJIKOE,
razoo0pa3Hoe), MEXaHWYECKOEe JBIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpHUs, pPaBHOACUCTBYIOIIAsl cwia, Jaedopmarus
(ynpyrasi, TiacTudeckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,

pazimuuath siBaeHus (nuddysus, TEmIoBOe IBHKEHUE YacTHI[ BEIECTBa,
paBHOMEPHOE JBU)KCHUE, HEPAaBHOMEPHOE JBUKEHHUE, WHEePITHS,
B3aMMO/JICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OChIO
BpallleHus], Mepeaada JIaBJICHUS TBEPIABIMU TeJaMH, >KUJIKOCTIMU M Ta3aMu,
aTMoc(epHoe J1aBJIeHHE, TUIaBAHUE TEJI, IPEBPAIICHUS MEXaHUUECKON YHEPTUH )
MO ONUCAHUID HX XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;



pacno3HaBaTh NPOSBICHUE M3YYCHHBIX (DU3NYECKUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4Hclie (U3UYECKUE SIBJICHUS B MPUPOE: MPUMEPHI JIBHXKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM W HEXHBOW MNpupoje, ACHCTBUE CHIIbI
TPeHHs] B MPUPOJEC M TEXHHUKE, BIMSHHE aTMOC(PEPHOTO JaBIICHUS Ha >KUBON
OpraHu3M, IUIaBaHHE PbIO, phIYaru B TEJE YEJIOBEKa, IPU 3TOM MEPEBOIUTH
NPaKTUYECKYIO0 3ajady B Y4eOHYIO, BBIIENSATH CYHIECTBEHHBIE CBOWCTBA
(mpu3Haky) HU3NYECKUX SBICHUM;

OMUCHIBATh HM3YyUYEHHBIE CBOWCTBA Tel M (UINYECKUE SIBICHUS, HCIONb3YS
¢uznyeckue BeMMYUHBI (Macca, 00BEM, IIIOTHOCTh BEIIECTBA, BPEMsl, MYTh,
CKOpPOCTh, CPEAHSISI CKOPOCTbh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Teja, Cuja
TpeHusi, AaBjieHue (TBEPIOro Temna, KUAKOCTH, ra3a), BbITAJKUBAIOIIAs CHUJIA,
MexaHu4deckasi paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIMEHT
MOJIE3HOTO JACUCTBUS MEXaHU3MOB, KHHETHUECKAs U MOTCHIMAIbHAS SHEPTHS),
IpH ONMHCAHWW TPABUIBHO TPAKTOBATh (PUBMYECKUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, MX OOO3HAUEHHUS U EAUHMUILBI (PU3NYECKUX BEIIMYUH, HAXOJIUTh
(opMyJibl, CBS3bIBAIOLIME JAHHYI (DU3MUECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA T, (PM3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOIB3YSI
paBuUJia CIOXKEHHs cUJl (BAOJb OJIHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans,
3aKOH ApxuMena, MpaBUJIO PaBHOBeCUs pbluara (0JI0Ka), «30J0TOE MPaBUIIO»
MEXaHWKH, 3aKOH COXPAaHEHHS MEXaHWYEeCKOW SHEpPrud, MpH 3TOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUChIBAaTh €ro MaTeMaTUYeCcKOe
BBIpAKEHHE,

OOBSACHATh (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalUd MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BbIABIATH
MPUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3 1—2 JOTHYEeCKHX
maroB ¢ omnopod Ha 1—2 H3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHHIA,
(pu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a1a4d B 1—2 NEHCTBUS, UCHOJB3YS 3aKOHBI U (HOpPMYIIHI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3a/ladyM
3aMHChIBATh KPATKOE YCJIOBHE, TMOACTABIATh (PU3NYECKHUE BEIMYMHBI B
dopMynsl M TPOBOAWTH pacy€Thl, HAXOAWTHh CIPABOYHBIC JAaHHEIC,
HEOOXOUMBIE AJI PeUICHUs 3a/1ay, OLCHUBATh PEAMCTUYHOCTh MOITYYECHHON
(bU3UICCKON BEIIMUHUHEL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU (HPU3HUECKUX
METOJIOB, B OTIMCAHUN MCCIICOBAHUS BBIICTSATH MPOBEPSIEMOE MPEATOI0KEHHUE
(rumoTesy), pa3nIuYaTh W HHTEPNPETHUPOBATH TOMYYEHHBI pe3yJbTarT,
HAXOJUTh OIIMOKU B XOJI€ OIBITA, AEJaTh BBIBOJBI IO €r0 pe3ybTaTaMm;



IPOBOJUTH ONBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB Tell: (OpPMYJIMPOBaTH IPOBEPSEMBbIE MPEANOJIOKEHUS, CcOOUpaTh
YCTaHOBKY W3 MPEUIOKEHHOIO O0OpYyIOBaHMs, 3allMChIBaTh XOJ OIbITa U
(dbopMyIHpOBaTh BHIBOIHI,

BBIIIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEma,
CWJIBI U TEMIIEPATYPBI C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX IPUOOPOB,
3alliChIBaTh IOKa3aHUs MpUOOPOB € y4YETOM 3aJaHHOM  aOCONIOTHOM
IIOIPEIIHOCTA H3MEPEHNN;

MPOBOANTH HCCIEIOBAHUE 3aBUCUMOCTH OAHOM (DPU3MUYECKON BEIMYUHBI OT
ApPYrod ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEpPEHUM (3aBUCHUMOCTU IYTH
PAaBHOMEPHO IBI)KYLIETOCS TeJla OT BPEMEHU JBHJKECHHs TeENa, CHIIbI TPECHMSI
CKOJIbKEHUSI OT Beca Tela, KadecTBa OOpaOOTKM TIOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CHUJIbI
YOPYTOCTH OT YAJWHEHUS TMPYKUHBI, BBITAIKUBAIOMIEH CHIIBI OT 00BEMa
NOTPYKEHHOM YacTH Tela U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHMOCTH OT
IUIOTHOCTU Tela, OT TJIyOWHBI, Ha KOTOPYIO IOIPY>KEHO TeNO, YCIOBHI
IUIaBaHUS TEJ, YCIOBUM paBHOBeCUs pblyara M OJIOKOB), y4yacTBOBaTh B
IJIAHUPOBAHUM YYE€OHOTO HCCIEAOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpPEHHUs], CJeays NpPeasioKEHHOMY IUIaHy, (UKCUpPOBaTh pe3yibTaThl
[OJyYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BHUJE MPEAJIOKEHHBIX
TabJIUI ¥ TPaQUKOB, J€IaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
MIPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BEJIMYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOTO TeNa, CHJIAa TPEHHSI CKOJIbKEHHUs, JAaBJICHHE BO3/1yXa,
BBITAJIKMBAIONIAS CUJIA, JEUCTBYIOIIAS HA MOTPYXKEHHOE B MKUAKOCTH TEJO,
KOA(QOUIMEHT TMOJIE3HOTO  JEWCTBUA NPOCTBIX  MEXAaHU3MOB), CIEIys
OPEJIOKEHHON HWHCTPYKLUMU: TIPU  BBIIOJHEHUH HM3MEpPEHH coOupath
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISITH 3HAYEHUE UCKOMOI BEIMYUHBI;
coOJI0/1aTh MpaBHJia TEXHUKU O€30MacCHOCTH MpH padoTe ¢ J1adopaTopHbIM
000py10BaHUEM;

yKa3bIBaTh MPUHIMIbBI JIEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOILIAIOLINECs] COCyAbl, OapoMmeTp, pblyar,
MOABMYKHBINA M HEMOABMKHBINA 00K, HAKJIIOHHAS MJIOCKOCTH;

XapaKTepHU30BaTh MPUHLHUIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOIl HAa UX ONMUCAHUS (B TOM YHCIIE: MOAIINIHUKY, YCTPOUCTBO
BOJIONIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETpP, BBICOTOMEpP, MOPIIHEBOM
HAcoC, apeoMETp), UCIIOIb3ys 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBJICHUM U
HeoOxoauMble (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOTO
MCIOJIb30BaHuUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHON KU3HU I 00ecTieueHUs



0€30IacHOCTH TIpU OOpalleHuH ¢ TPUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMU,
COXpPAHEHMS 37I0pOBbSi M COOJIOJICHHS HOPM JKOJOTUYECKOTO TOBEICHHUS B
OKpYXarolIen cpee;

OCYIIECTBJIATH 0OTOOP MCTOYHUKOB MH(popMaru B MIHTEpHETE B COOTBETCTBUHU
C 3a/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMCEIOIIMXCS 3HAHUU U MYTEM
CpaBHECHMS PA3JUYHBIX HCTOYHUKOB BBIICIATH HMHGPOPMAIHIO, KOTOpas
SIBJISIETCS POTUBOPEUNBON UITM MOXKET OBITh HEJOCTOBEPHOM;

WCIIOJB30BaTh IMPU BBINOJHEHUHU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO CONEp KaHMs, CIPABOYHBIC MaTepHaibl, PECypPCHI
cetru  HMurepHer, Bnagerp npuéMamMu  KOHCIEKTUPOBAHUSA  TEKCTA,
npeoOpazoBaHus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIC KpaTKHWE ITMChbMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(GOpMAIIUU (PU3UIECKOTO COJICPIKAHUSI, B TOM UUCIIC
MyOJIMYHO JeNaTh KpaTKUE COOOIICHUSI O Pe3yIbTaTax MPOCKTOB UM YUECOHBIX
VCCJIEIOBAHUM, MIPU 3TOM TI'PaMOTHO MCIIOJIb30BaTh M3YYECHHBIM MMOHATHUHHBIN
ammapar Kypca (pu3HuKu, COPOBOXK/IaTh BRICTYIICHHE MPE3EHTAIINCH;

IpU  BBHINIOJIHCHUU YYE€OHBIX TIPOCKTOB U HCCJIACAOBAHUM paclpenessaTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4aMU, CIEIUTh
3a BBINIOJIHEHUEM IUIaHa ACHCTBUM, aJIcKBaTHO OIICHHMBATh COOCTBEHHBINM BKJIAI
B JICATEIBLHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aMMOJICHCTBHUE,
YUYUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K xoHny oOydyeHuss B 8 kJjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:

HCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE
aTOMOB M MOJIEKYJI, arperaTHbl€ COCTOSIHUSI BEIECTBA, KPUCTAIMYECKUE WU
amop(HbIe Tejla, HACHIIICHHbI M HEHACHIIICHHbII Map, BIaXKHOCTh BO3/yXa,
TEMIIepaTypa, BHYTPEHHS DSHEpPrus, TEIUIOBOW JBHUIaTelb, 3JIEMEHTapHbIN
ANEKTPUUECKUIN 3apsif, SJEKTPUUYECKOE MOJie, MPOBOAHUKUA W JAUDJIEKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

paznuyaTh SBJICHHs (TEIUIOBOE pACIIMpEHUE M CKaTHe, TeIUloneperaya,
TEIJIOBOE PAaBHOBECHE, CMAauyMBaHUE, KalWUISPHBIC SBJICHHS, HCIAPEHUE,
KOHJIEHCAllMs, [JIaBJI€HUE, KpUcTauu3alus (OTBEpJeBaHHE), KHUIICHHE,
Teruionepeaaya (TerIoNnpOBOAHOCTb, KOHBEKIHSA, WU3IYYEHHUE), SICKTPU3ALIUS
TE€JN, B3aWUMOJECHCTBUE 3apsA/lOB, IEHCTBUS DSJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHWTOB, JEWCTBUE MArHUTHOTO MOJSA Ha
OPOBOJHUK C TOKOM, OJJIEKTPOMATHUTHAs MHAYKIMSA) MO OMNHCAHUIO0 HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OINBITOB, JEMOHCTPHUPYIOUIUX JaHHOE
(bu3nuecKoe BJICHUE;



pacno3HaBaTh NPOSBICHUE M3YYCHHBIX (DU3NYECKUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHUCJI€ (QU3NYECKHE SBJICHUS B MPHUPOJIE: IOBEPXHOCTHOE
HATSOKEHUE W KalWUISpHBIE SIBJICHUS B MPUPOJIEC, KPUCTAUIBI B MPUPOJIE,
m3nydyenue ColiHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE
poChl, TyMmMaHa, WHEs, CHera, OJEKTPUUECKHE SABICHUS B aTtMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHW3MOB, MArHUTHOE T0JIe 3eMJIH, Apeid MOIIIOCOB,
pOJIb MarHUTHOTO TOJS JUISl KM3HU Ha 3emJie, MOJIAPHOE CHUSHUE, MPU ITOM
MEPEBOIUTh MPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIIECIATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

ONKCHIBATh HM3yUYEHHBIE CBOWCTBA TeA M (PU3NYECKUE SIBICHUS, HCIOJIB3YS
¢u3nueckrue BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS HHEPrus, KOJIMYECTBO
TEIJIOTHI, YJeldbHasi TEIJIOEMKOCTh BEILIECTBA, yleNbHAs TEIIOTa IUIaBJICHHUS,
yJelbHAsl TEIUIoTa MapooOpa3oBaHud, yIelbHas TEIJIOTa CrOpaHUsl TOIUIMBA,
KO3(DQUIIMEHT TMOJE3HOr0 JACMCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJbHAs
BJIQXXHOCTh BO3/lyXa, D>JIEKTPUYECKUM 3apsl, CHJIAa TOKA, 3JIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTUBIIEHWE NPOBOJHUKA, YJEIBHOE  COIPOTHUBIICHHUE
BelIeCTBa, paboTa M MOIIHOCTh DJEKTPUYECKOIO TOKa), IMpPH ONUCAHUU
MpPaBUJIbHO TPAKTOBaTh (DU3UYECKUH CMBICT HCIOJIb3YEMbIX BEJIUYMH,
0003HAaUEHUs M €OUHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTHb (HOPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIUYMHY C JPYTUMHU BEIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTEepHU30BaTh CBOMCTBA TN, (PU3NYECKUE SBJICHUS U MPOLECCHI, UCIONIb3Ys
OCHOBHBIE€  TOJIOKEHUSI  MOJIEKYJSIPHO-KUHETUYECKOH TEOPUM  CTPOCHHUS
BEILIECTBA, MPUHLUI CYNEPHNO3ULUU MOJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juisl ydacTka menu, 3akoH [[xoynsa—Jlenua,
3aKOH COXpPaHEHUsl SHEPruu, MpU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYaLHI IIPaKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISITD
NPUYUHHOCIIEICTBEHHbIE CBS3H, CTPOUTHh OOBSICHEHHE U3 1—2 JIOrMYecKux
mIaroB ¢ Omopod Ha 1-2 W3y4YEeHHBIX CBOWCTBA (U3HUECKUX SIBICHHM,
(U3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemiath pacy€THbIe 3aJa4l B 2—3 JCUCTBUS, MUCMHOJB3YSl 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3a/ladyM
3alMCBIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX JUISI PEILICHHUS
3a7a4M, BHIOMpaATh 3aKOHBI M (OpMysbl, HEOOXOAUMBIE HJisi €€ pelieHus,
OPOBOJUTH pacy€Thl W CpPaBHUBATh IIOJYYEHHOE 3HayeHUEe (PU3MUECKOU
BEJIMYHMHBI C U3BECTHBIMU JJAHHBIMU;



pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYXKHO PEIIUTh MPU HOMOIIU (PU3NIECKUX
METO/IOB, HCIHOJb3Yysl OINHMCAHUE MCCIENOBaHMSA, BBIICIATH IPOBEPSIEMOE
NpPEANONOKeHNEe,  OLEHHBATh  MPABWIBHOCTh  MOPSAAKA  IPOBEACHUS
MCCJIETOBAHMsI, IENaTh BBIBOIBI,

MPOBOAMUTH OMBITHI MO HAOIIOACHUIO (U3UYECKUX SIBJICHUM WU (PU3HUECKUX
CBOWCTB TeJ (KalWUISIPHbIC SIBICHUS, 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT €ro
00bEMa, TemIepaTypbl, CKOPOCTH Tpoliecca OCThIBAHWS W HArpeBaHUs IpU
U3IyYEHUU OT IIBETa M3JIydaromied (MOTIoMIaromiel) MOBEPXHOCTH, CKOPOCTh
WCIApEHUs BOJABI OT TEMIIEpaTypbl >KUIKOCTH U IUIOMIATU €€ MOBEPXHOCTH,
QNIEKTpU3alMg  Tel W B3aUMOJCHUCTBHME  DIEKTPHUUECKUX  3apsioB,
B3aUMO/JICHICTBUE TIOCTOSHHBIX MAarHMTOB, BU3yallM3alldsi MAarHUTHBIX TIOJIEH
MOCTOSIHHBIX MAarHuTOB, JEHCTBHSI MarHUTHOTO IOJII HA TMPOBOIHHUK C TOKOM,
CBOMCTBA DJIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJABHUIATENS MOCTOSTHHOTO TOKA):
GopMymupOBaTh TpPOBEpsieMble TPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY U3
PEJIOKEHHOTO O0OpYyIOBaHUs, ONUCHIBATH XOJ ONbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBIMOJHATh MPSMbIE HU3MEPEHUS TEMIEPATypbl, OTHOCHUTEIbHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HAMIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKHUX BEITUYHH, CPABHUBATH PE3YIbTAThl U3MEPEHHM C YIETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIUYUHBI OT
APYTO# ¢ UCTIONIB30BAHUEM TMPSIMBIX U3MEPEHUHN (3aBUCUMOCTH COMPOTUBIICHHS
MPOBOAHMKA OT €r0 JJIMHBI, IUIOIIATX TOMEPEYHOTO CEYCHUS M YACIBHOTO
COTIPOTHBIICHUS] BEIIECTBA MPOBOJAHMKA, CHJIBl TOKa, WIYIIETO Yepes3
POBOJIHUK, OT  HampsHKeHUs:  Ha  TPOBOJHHKE, UCCIIEJOBaHHE
HOCTIEIOBATENbHOIO M MApaJIENbHOIO  COEOUHEHHM  MPOBOJHHUKOB):
MUIAHUPOBATh HCCIEAOBaHNE, COOMPATh YCTAHOBKY WM BBINIOJHATH W3MEpPEHUS,
clenys Tpeao)KEHHOMY TUIaHy, (DUKCHpPOBATh pPE3YNbTAThl MOJYYEHHOM
3aBHUCHUMOCTH B BHJ€ TaOnMIl M TIpadUKOB, JeNaTh BBIBOJBI 10 PE3yJibTaTaM
UCCIIEIOBaHMS;

OPOBOJAUTH KOCBEHHbIE U3MEpeHHs (U3MYECKUX BeIMuuH  (yJenbHas
TEIIOEMKOCTh BEIIECTBA, COMPOTHBIECHHE MPOBOJHUKA, pabOTa U MOIIHOCTH
AIIEKTPUIECKOTO TOKa): TUTaHUPOBATH U3MEPCHHS, coouparb
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJeays NpPeIIOXKEHHOW WHCTPYKUUHU, U
BBIUYUCIISATh 3HAUCHNE BEJIUUMHBI,

coOMI0/IaTh MpaBHJia TEXHUKU O€30MacHOCTH TNpH padoTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB C OMOpOH Ha MX OMHCcaHWs (B TOM 4HCIE: CHUCTEMa OTOIUICHUS



JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUETUHUK
ANEKTPUYECKON IHEPTUH, SJIEKTPOOCBETUTENbHbBIE MPUOOPHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUUECKUE PEeIOXPAHUTENH,
ANEKTPOMATHUT, 3JIEKTPOABUIATENb MOCTOSSHHOIO TOKAa), UCHOJB3Ys 3HAHUS O
CBOMCTBax  (M3MUECKUX  SBJICHHMM U HEOOXoIuMble  (PU3UMUECKHE
3aKOHOMEPHOCTH;

e pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEpPUTEIbHBIC TPUOOPHI
M0 CXeMaM M CXEMaTUYHbIM PHUCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JABUTATENIb BHYTPEHHEIO CrOpaHUs, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbI 3JEKTPUUYECKUX LENEl C MOCIEeI0BATEIbHBIM U
napajjieibHbIM COSAMHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HAYEHUS
AJIEMEHTOB DJIEKTPUYECKUX IIETIEH;

e TMPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALMIO O MPUMEpaxX) MPaKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEHEBHOM MKU3HU JIJIsl 00€CIIEUCHUS
0e30macHOCTH MIPU OOpaIllEeHUH C MPUOOpPAMU U TEXHUYECKUMH YCTPOUCTBAMH,
COXPAHEHHUSI 370POBbsi U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBEICHUS B
OKPYIKaIOIIEH CPELE;

e OCYIIECTBJIATh MOUCK MH(popManuu (usnueckoro conaepxanus B MHTepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUM M MYTEM CpPAaBHEHMS JOIOJHHUTENIbHBIX
MCTOYHUKOB BBIJICNSTh HH(DOPMAIKIO, KOTOpas SBJSETCS MPOTUBOPEUUBON HIIU
MOJKET OBbITh HEJOCTOBEPHOM;

e HCIOJIb30BaTh TMIPU BBINOJHEHUU YUEOHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO
IUTEPATYpy (PU3HUECKOTO COJIEepKaHUsl, CIPaBOYHBIE MaTepuaibl, PECypPChl
cetu  UMurtepHer, BiaAgeTh nOpuéMaMM  KOHCHEKTHUPOBAHHUS  TEKCTA,
npeoOpa3zoBanus HH(POPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO03/1aBaTh COOCTBEHHbIEC TUCHMEHHBIE U KPATKHUE YCTHBIE COOOIIEeHUs, 00001Ias
MH(}OpMAIUIO U3 HECKOJIBKUX MCTOYHUKOB (DU3MUYECKOTO COJEpIKaHMs, B TOM
qucie myOJIUYHO OPEACTaBIATh  PE3YJIbTATHI MPOEKTHOM W
UCCIIEOBATENbCKON JEATENbHOCTA, TMPU H3TOM TPAMOTHO HCMOJb30BaTh
W3YYCHHBIN MOHATUWHBIN anmnapaT Kypca (pu3uKu, COPOBOXKIATh BHICTYIUICHUE
IIPE3ECHTALUEN;

e TIPU BHITIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIECIOBAHUMN (DU3NUECKUX MTPOILIECCOB
pacnpenensiath OO0S3aHHOCTM B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMU
3a/la4aMu, CJIEANTH 32 BBIMOJHEHUEM IJIaHA JEUCTBUM U KOPPEKTUPOBATH €ro,
a7IcKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIHI,
BBICTpaWBaTh KOMMYHHMKATHUBHOE B3aWMOJICHCTBUE, TPOSIBISIE TOTOBHOCTH
paspemniath KOHMIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce npeaMETHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUN:



UCII0JIB30BAaTh MOHATHS: CUCTEMA OTCUETA, MaTepHalIbHAs TOYKa, TPACKTOPHSI,
OTHOCUTEJIBHOCTh ~ MEXaHUYECKOro  JBWXKEHMs, Jedopmanus  (ympyras,
IUTACTUYECKAs), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
MEPErpy3KH, LEHTP TAKECTHU, aOCONIOTHO TBEPAOE TEJNO, LEHTP THKECTH
TBEPJOrO TeEja, PABHOBECHE, MEXAHMYECKUE KOJIEOAHWUS M BOJHBI, 3BYK,
UHQpa3ByK W yIbTPa3ByK,  JJIEKTPOMAarHWTHbIE  BOJHBI,  LIKaja
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAlIbHO30PKOCTb, CHEKTPHI
UCIyCKaHHUsI M TOrJjolleHus, anb(da, Oera- W ramMma-u3lIydeHHs, H30TOIIbI,
AJIEpHAs DHEPTETHKA;

paznuyaTh SBJIEHHA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHUE, CBOOOHOE MaICHUE
T€l, PaBHOMEPHOE [BIDKEHUE II0 OKPYKHOCTH, B3aUMOJACHCTBUE TeI,
pPEaKTHUBHOE  JBWKEHHUE, KoJieOaTelnbHOE JBWKEHHE  (3aTyxarollue |
BBIHY’KJICHHBIE KOJIEOaHMs1), pE30HAHC, BOJTHOBOE JBM)KEHHUE, OTPAKEHHUE 3BYKa,
IPSAIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U NIPEIOMIICHUE CBETA, IIOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, pA3JI0KEHHE OEloro cBeTa B CIHEKTp U
CIOKEHME  CIEKTPAJBbHBIX  LBETOB, JUCHEPCUSA  CBETA, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHMYATOrO0 CHEKTpa M3IYyYEHHUs) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JIaHHOE (PU3UYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MUECKUX SIBICHUI B OKPY’KaIOLIEM
Mupe (B TOM 4ucie (PU3NYECKHUE SIBJICHUA B NPHUPOJAE: MPUIMBBI U OTIUBBI,
nBKeHUE I1uiaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JBHKEHHE KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHNE, CEUCMUYECKHE
BOJIHBI, IIyHaMH, 3XO, ILBE€Ta TeEJ, ONTUYECKUE SBICHHUSI B IPUPOJIE,
OMoIOrMYecKoe AeUCTBUE BUIMMOTO, YIbTpaduoETOBOIO U PEHTTEHOBCKOTO
U3JIyYCHHUI, €CTECTBEHHbIA pPAJAMOAKTUBHBIA (OH, KOCMHYECKHE JIyYH,
PaaMOAKTUBHOE U3IyYEHHE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAINOAKTUBHBIX
U3JyYCHU Ha OpPraHU3M YeJIOBEKa), NPU 3TOM IEPEBOAUTH IPAKTUYECKYIO
3ajaqyy B y4uyeOHYIO, BBLICNATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKM)
bu3HUeCcKuX SBICHHUI;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA Tel M (PU3MUYECKUE SBJICHUS, HCHOJb3YS
¢u3nueckue BENMYMHBI (CpeAHsii M MIHOBEHHas CKOpPOCTh Teja Mpu
HEPAaBHOMEPHOM JBWKEHHM, YCKOPEHHME, IIE€pEMEIICHHUE, MyTh, YIJIOBas
CKOpPOCTb, CWJIAa TPEHHs, CHJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO MaJIeHUs, BEC Tejla, UMITYJIbC Tela, UMITYJIbC CUJIbI, MEXaHUYeCKas
paboTa W MOIIHOCTh, TIOTEHUHUAJIbHAS JHEPrus Tena, MOAHITOrO0 HaJ
NOBEPXHOCTBIO  3€MJIM, [OTECHUHAJIbHAs DJHEPTUsl  CKATOW  IPYKHUHBI,
KMHETUYEeCKass JHEPrus, IOJIHAs MEXaHW4YeCKas JHEprus, Mepuoj M 4acTora



KoJe0aHM, ITTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MoKa3aresib MPEJIOMJICHUS Cpefbl), MPU ONMMCAHUM MPABUIBLHO TPAKTOBATH
(GuU3MUEeCKUl CMBICII HCMOJB3YEMBIX BEJIMYWH, OOO3HAYEHUS U EIUHUIIBI
¢uznyecKkux BEIMYMH, HaxXOAuUTh (OpPMyJbl, CBS3bIBAIOIINE JaHHYIO
(Gu3NYECKyI0 BEIHUMHY C IPYTUMU BEJIMUYMHAMU, CTPOUTH TpapuKu U3YUCHHBIX
3aBUCUMOCTEHN (PU3HUECKUX BEJINYUH;

XapaKTepHU30BaTh CBOMCTBA TN, (PU3NYECKUE SIBICHUS U MPOIIECChI, UCHOIb3Ys
3aKOH COXPAHEHMSI DSHEPrHHM, 3aKOH BCEMHUPHOIO TITOTEHUS, MPHUHLIHII
CYNEPIIO3ULIMKA CHJI, IPUHIMI OTHOCUTENbHOCTU ['anmnes, 3akonsl HproTOHA,
3aKOH COXPaHEHUS HMITYJIbCAa, 3aKOHbl OTPA)KEHUS M MPEJIOMIICHHS CBETa,
3aKOHBI COXPAHEHHUSI 3aps0BOIO0 U MAacCOBOI'O YMCEN MPH SACPHBIX PEaKIUsX,
Opy 3TOM JlaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alKCHIBATH €ro
MaTeMaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTyallull TNPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUUHMHHO-
CIIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB C
onopoi Ha 2-3 H3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, (U3NYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacuéTHble 3ajauu (OMUpAIOIIUECs] Ha CUCTeMY U3 2—3 ypaBHEHU),
UCIIOJIb3Ysl 3aKOHBI U (OpMyJbl, CBs3bIBaKOLIME (PU3MUECKHUE BEIMYMHBI: Ha
OCHOBE aHajJM3a YCJIOBUS 33Jayd 3alMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATDH
HEJIOCTAIOIINE WM H30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBIE  JJii  pEUIeHus, MPOBOJAMTH pPAcuy€Tbl W  OLEHUBATH
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAaUeHHS] (PU3HUECKOW BEJIMYUHBI,
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh NMPU MOMOIIU (PU3HUECKUX
METOJIOB, MWCHOJb3ys ONHMCAHWE WCCIENOBAHMS, BBLACIATh IIPOBEPIEMOE
MPEANOJOKEHNEe,  OLEHUBAaTh  NPaBWIBHOCTh  MOPSAKAa  MPOBEACHUS
UCCJIEI0BaHMsI, JAENaTh BBIBOJbI, UHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOACHUM
U OIIBITOB;

MIPOBOJUTEH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3UUECKUX
CBOMCTB TeJl (M3y4eHHE BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUs
SHEPTUU, 3aBUCUMOCTh NEPHOJa KOJIeOAHU MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a ¥ JKECTKOCTH TPYKHHBI M HE3aBUCUMOCTh OT aMIUIUTYABl MajbIX
KojeOaHuM, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, paslioKeHue Oenoro
CBETa B CIEKTp, M3yYEHUE CBOMCTB HM300paXeHHUS B IUIOCKOM 3€pKajie H
CBOMCTB M300pakeHUs TpeaMera B coOuparolell JMH3e, HaOIoAeHe
CIUIOLIHBIX W JIMHEHYATBIX CHEKTPOB M3IYUYEHHUS): CAMOCTOSITEIIbHO COOMpAThH
YCTAHOBKY M3 U30BITOYHOTO HabOpa 00OpyAOBaHUS, ONUCHIBATH XOJ OIbITA U
€ro pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;



OPOBOJUTH MPU HEOOXOAUMOCTH CEPUI0 MPSMBIX HM3MEPEHUM, OmIpeesss
CpelHee 3HaueHHe u3MepsieMoll  BenuuuHbl  ((POKyCHOE  paccTosiHue
cobuparolieid  JUH3BI), OOOCHOBBIBATH  BBIOOp  crocoba  H3MEpPEHUs
(M3MEpUTENBHOTO TTPUOOpPA);

OPOBOAWTH  HWCCIENOBAaHHE  3aBUCHUMOCTEH  (PU3MYECKHMX  BEIMYHUH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH OT BPEMEHU IpH
PAaBHOYCKOPEHHOM JBUXEHUU 0€3 HauaJbHOW CKOpPOCTH, MEepuoja KoJeOaHHit
MaTEMaTHYECKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPa)KEHUS
CBETa OT yIJIa MaJIeHUs U yIia IpeJIOMJICHUS OT yria NaJeHus): IUIaHUPOBATh
HCCJIEIOBAaHHE, CAMOCTOATEIBHO  COOMpaTh  YCTaHOBKY, (PUKCHpOBAThH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIE TaOJIUIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

MPOBOANTH KOCBEHHBIC U3MEPEHUS PU3NIESCKUX BEIHUUH (CPEIHSS CKOPOCTh U
YCKOpPEHHUE Tejla IPH PABHOYCKOPEHHOM JABWKEHUHU, YCKOPEHHUE CBOOOJHOTO
najeHusi, KECTKOCTh TMPYKUHBI, KOIPPUIMEHT TPEHUs CKOJIbKEHUS,
MeXaHW4yeckas paboTa W MOIIHOCTb, YacTOTa M NEpUOA  KoJeOaHMit
MaTeMaTUYECKOTO U MPY>KMHHOT'O MasiTHUKOB, ONTUYECKasi CHUJIa COOMparoIeit
JUH3bI, PAAUOAKTUBHBIA  (OH): IUIAHMPOBaTH HM3MEpPEHUs, CcoOupaTh
DKCIIEPUMEHTAJIbHYI0O yCTAaHOBKY W  BBIMOJHATH  W3MEPEHUS,  CIemys
NPEAJIOKEHHOW  WMHCTPYKIUMH,  BBIYKMCIATH  3HAYCHUE  BEJIUYMHBI U
aHAJIM3UPOBATh IOJIYYEHHBIE PE3yJbTaThl C Y4ETOM 3aJaHHOI IMOTPEIIHOCTH
U3MEPEHU;

coOJI0/IaTh MpaBHJia TEXHUKU O€30MacHOCTH NpH padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHbIE TPU3HAKM  HU3YyYEHHBIX  (PU3MUECKHX  MOjemne:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUEUHBIM MCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, [JIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEIb ATOMHOTO
A51pa;

XapaKTepU30BaTh MPUHIIUIBI JEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPO Ha MX ONUCaHUS (B TOM 4YHCIIE: CIHMIOMETP, JATUYUKH
MOJIOKEHUS, PACCTOSIHUSI U YCKOPEHHs, paKeTa, 3XOJOT, OUYKH, MEpPUCKOII,
¢doToamnmapaT, ONTHYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), ucmonp3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SIBJICHUN W
HEe0OXoaMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl W CXEMATHYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX TPOIECCOB MPH
pelIeHnr y4eOHO-TPAKTUIECKUX 3a/lad, ONTHYECKHE CXEMBI JJIsl TTOCTPOCHUS
M300paXeHUi B TNIOCKOM 3epKajie U COOMparoIel JINH3E;



OPUBOJUTH NPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUHN B MOBCEAHEBHOM KU3HU AJI1 00€CIICUEHMs]
0e30MacHOCTH IpU OOpallleHuu ¢ NpUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUs 370POBbsl U COOJIOJIEHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKPYXaroUIEH Cpee;

OCYILIECTBIIATh NOUCK MHPOpMaALMK puandeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIBHO  ()OpMYJIHpYysl  TOMCKOBBIM  3alpoC, HAXOAUTh  IIyTH
OTIpe/ICNICHUs]  JIOCTOBEPHOCTH  MOJMYYEeHHOW HMHQPOpPMAIIMKM HAa  OCHOBE
UMEIOLIUXCS 3HAHUN U IOTIOJTHUTENIbHBIX UCTOYHUKOB,;

WCIIONIb30BaTh TMPU BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TOMYJISIPHYIO
JUTEpPATypy (PU3NYECKOr0 COAEpPKAHUsS, CIPAaBOYHBIE MAaTEpUalbl, PECYPCHI
cetu  VHTepHeT, BiaAeTb NpuUéMaMU  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO37aBaTh COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpMAllMd M3 HECKOJbKUX MCTOYHHUKOB (DPU3MUECKOTO COAEpIKaHUs,
NyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOM WM HCCIEA0BATEIBCKOM
JESITeIbHOCTH, TPU 3TOM TPaMOTHO HCIOJIb30BAaTh W3YYEHHBIM MOHSATHHHBIN
anmapar u3y4daemoro pasaena (U3MKA M CONPOBOXKAATH BBICTYIUICHUE
MpEe3eHTalUen ¢ yUETOM OCOOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoumnuectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM
Kontposabnbie Ilpakruueckne (uHppoBbIe)
n/m NpOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Pa3nen 1. ®u3uka u eé posib B MO3HAHUHN OKPY:KAKIIET0 MUPa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o oze 2
MK ~ Hayka o pHpot https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 dusnueckue BEIUINHBI 2 1
https://m.edso0.ru/7f416194
. bu6mmoteka [IOK
1.3 EcrecrBenHOHa €TOo/I II03HA 2 1
TBCHHOMAYIHEI METOA HOSHARMA https://m.edsoo0.ru/7f416194
Wroro mo paszneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTa 1
P Heere https://m.edso0.ru/7f416194
99 JIBM>KeHWE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2
p Heers https://m.edso0.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej
but6mmoreka [IOK
3.1 MexaHn4eckoe eHHue 3
RAHHACCKOT ABIIREHHT https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bubmorexa TIOK

https://m.edso0.ru/7f416194



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

bu6nuoreka [IOK

3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
42 Hlapietine KuakocTh > https://m.eds00.ru/7f416194
bubnnoreka IIOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBuE MUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
bu6mmoteka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
52 Hpoctbie MexamH3MEl S ! https://m.edso0.ru/7f416194
bubmmoreka [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso0.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne /i P Konrpoabusie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
DJIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne /i P Konrpoabusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubmuorexa [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6
Pa3nea 4. CBeToBbIe ABJICHUS

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBanToBbIe sIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u moriomeHne cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. a 7 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bub6nuorexa [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®du3uka — Hayka o npupoje. SABieHus
npupoibl. DU3nvecKue ABICHUs
MexaHuueckue, TeroBbIe,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBEIE,
3BYKOBBIC SIBJICHUS

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEeMIIePaTypPhbl IPU MOMOIIIH KUJIKOCTHOTO
TepMOMETpPA U JTATUYMKA TeMIiepaTypbl"
Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHay4HBI METO/ MO3HAHUS.
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIEIIEN

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAJBbHOCTD NOJIETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJiblile BbICOTA IycKa"

Crpoenue BemectBa. ONbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BElIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 BIDKCHHUE YaCTHII BEIISCTBA
A H Bet https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BELLIECTBA
B3anMocBs3b MeX 1y CBOMCTBaAaMH BEIIECTB
B Pa3HBIX arperaTHbIX COCTOSHUAX U UX
11 aTOMHOMOJICKYJIIPHEIM CTPOCHHUEM bubmorexa [JOK
yip p C https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
12 MexaHnueckoe ABMKEHHUE. PaBHOMEpHOE U bubmuorexa [JOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Ckopoctb. EquHuIEer cKkopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU IBMKSHUS bubmorexa [JOK
- p A https://m.edsoo.ru/ff0a0ae4
WNuepius. 3akoH UHEPITUH.
15 BBaI/lfMOHeﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKECHHUS Tell
IInotHOCTH BemecTBa. PacueT Maccel u bu6mmoreka [IOK
16
o0BbeMa Tea 0 €ro IMIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENa»
18 Pemenue 3amad nmo treme "[lnoTHOCTH bubmuorexa [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa

B3auMoeiicTBus Ten. Cumia ynpyrocTH.



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3axoH ['yka

JlaGopaTtopHas paborta «3ydueHue

20 3aBHCUMOCTH pacTsKeHHs (aedopMariim)
MPY>KUHBI OT MPUIIOKEHHON CHITBD)

21 SIBnenue TaroreHus. Cuna TAXKECTH
CBs13p MEX]ly CUJION TSKECTU U Maccoi

22 tena. Bec tena. Pemenue 3agad no teme bubmiorexa LIOK

https://m.edsoo.ru/ff0al778
"Cuna tsoxectn"

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [JOK
Pu3nYecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Msmepenne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAs CHIT https://m.edsoo.ru/ff0ala70

97 Pemrenue 3agau o reme
"PaBHOzelcTBYIOIIAs cuir”

28 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B mpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yueHue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnorexa [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TOBEPXHOCTEW»

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3agau o temam: «Bec Tenay, bu6mmoreka [IOK

«['padpuueckoe n3odpakeHUe CUID»,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«Cunbly, «PaBHOACHCTBYIOIIAS CHID»)

KonTponbhas pabota no remam:
«Mexanunueckoe JBUKeHUEe», «Macca,

32 IUIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
33 JHanenue. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIUYCHUS JIABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue rasa. 3aBUCUMOCTb JIABJICHHS bubnmoreka [JOK
34 R
raza ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBineHus TBEPABIMU TEIAMU, bubnuorexa [IOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE bubnmnoreka [JOK
JICHCTBUEM CHJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o reme «Jlapienue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobmatompecs cocynst https://m.edsoo.ru/ff0a2970
39 I'mppaBnuueckuii mpecc bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Ipuanrnbl
CYIIIECTBOBAHUS BO3IYIIIHONW 000JIOUKHI bubnmnorexa [JOK
41
3emuitn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bubmuorexa [JOK
42 Bec Bosziyxa. Atmocgeproe rasierne https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocepHOTo 1aBIeHUS. bubnmuotexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8

44 3aBUCHMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnnoreka [HOK
BBICOTBI HaJl YDPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo Teme "AtmochepHoe
nasienue"
JlelicTBUE KUIKOCTH U T'a3a Ha
47 mnor €HHOE B HUX Te€JI0. ApXUMea0Ba bubmorexa LIOK
Py - AP s https://m.edsoo.ru/ff0a3276
cula
JIaGoparopnast padora «Onpenenenue
48 BLITaJII)KI/IBEIO 5171 CHIIBI eillocns el Ha bubnnorexa [IOK
H da yrott https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh)
Jlaboparopuas paboTa 1mo Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca Tejla B bu6mmoreka [IOK
BOZIE OT 00BbEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bu6mmoreka [IOK
50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKHU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 cynoB. BoznyxomiaBanuey, «JlaBnenue bubmmorexa LOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
53 Mexaungeckas padbora
p https://m.edsoo.ru/ff0a3f82
54 MomntHocts. EquHUIEI MONITHOCTH bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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VYpok-uccinenoBanue "PacyéT MOIHOCTH,

https://m.edsoo.ru/ff0a3f82

55 pa3BUBaEMOM MpHU MOIBEME IO JecTHUIIE" 1
56 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI Ha phluare
KontponbHas padota nmo teme «/laBienue
57 TBEPJIbIX T, )KHJIKOCTCH U Tra3oBy /
Bcepoccutiickas npoBepouHas padbota
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
58 Teme «/laBineHue TBEPABIX TE, )KUAKOCTEH bu6mmoreka [IOK
1 ra3oBy» / Becepoccuiickas nmpoBepoyHas https://m.edsoo.ru/ff0a4ffe
pabora
Preruaru B TexHuke, OBITY U IPUPO/IE.
59 Jlaboparopnas pabora «McciaenoBanue 0.5 bubmorexa LHOK
. https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECUS pbIYaray
60 Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
PaBHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictpust
61 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KIIJI HakKIOHHOM TIIOCKOCTHY
62 Pemenue 3amay mo reme "Pabora, bu6mmoreka [IOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas 3Heprus. Kunernueckas u bubnuoteka [JOK
MOTEHIMATbHAS SHEPTUST https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs MEXaHUYECKON bubnmnoreka [JOK
JSHEPIUH https://m.edsoo.ru/ff0a4360
65 YPOK-3KCIIEPUMEHT 110 TEME 1

"DKCIepUMEHTAIBHOE OIIPENEICHHE



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

U3MEHEHUS KUHETUUECKOU U
MOTEHIMAILHON SHEPTUU NIPU CKAThIBAHUH
Tejla IO HAKJIOHHOHU IUTOCKOoCTH"

KonrtponsHas pabora no teme «Pabora u

66 1
MOILHOCTb. DHEPIUsI»
67 PeseprHbIit ypok. PaboTa ¢ TekcTamu mo 1 bubnnoreka HOK
TeMe "MexaHuueckoe nBmxeHue" https://m.edsoo.ru/ff0a4ee6
68 PeseprHbIit ypok. PaboTa ¢ TekcTamu mo 1
teme "Pabota. MontHocTh. DHEprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosauuyecTBo 4yacoB DJIeKTPOHHbIE
Ne Jlara
Tema ypoxka Kontpoabubie IIpakTuueckue uudpoBbIe
n/n Bcero H3y4YeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.eds00.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopnenu TBEpIOTO, KUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO
4 Y Ta3000pa3HOI0 COCTOSIHUI BEIIeCTBA Ha 1
OCHOBE I0JIOKEHHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
bu6nmoreka [JOK
5 Kpucrannuyeckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIepaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHUII
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [HOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buasl Tennonepenaun 1
A peAl https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenus "[Ipaktudeckoe 1 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HICIOJIL30BaHMNE TEIUIOBBIX CBOUCTB
BEILIECTB U MATEPHUAJIOB B LIEJIAX
sHeprocoepekeHus"

https://m.edsoo.ru/ff0a65c0

12 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHe TeII0BOro 6agaHca. bubnnoreka HOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast pabdota "HcciaenoBanue
14 SBIICHUS TETNIOOOMEHA MPU CMEIIMBaHUU bubmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOABI
Pacuer konnuecTBa TEIIOTHI,
15 HE00XO0UMOTr0 JIsl HArpeBaHUs TeNla U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlabopaTtophast pabora "Onpeznenenue bubnnoreka [JOK
yEIbHON TEIJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX TeJ. Y AebHas TeIoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHast pabota "Onpenenenue bubnmnorexa [JOK
yIEIbHON TEIJIOTHI TUTaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnnorexka [JOK

3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT
aTMOC(EpHOTO AaBICHHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
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22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHrne OTHOCUTEIBHON
BJI&KHOCTH BO311yXxa"

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

23

24

25

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. J[Buraresns
BHYTPEHHETO CrOPaHUs

KIIJI rennoBoro auraress. TenaoBeie
JIBUTaTEIM U 3alIUTa OKpyKarolel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUSI
SHCPTHUU B TCIJIOBBIX ITPpOLCCCax

27

28

29

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "TemnoBrle aBiacHus. VI3MeHeHHE
arperaTHbIX COCTOSIHMH BemiecTa"
KonrtponsHas padorta no teme "TennoBbie
ABJIeHUs. MI3MeHeHne arperaTHbix
COCTOSIHUM BemecTBa"

DnekTpuzanus Tei. J[Ba pona
3JIEKTPUYECKUX 3aps 0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccienoBanue "IneKTpu3anus Tel
WHIYKIIMEH U TIPU CONTPUKOCHOBEHUN"
B3aumoneiicTBue 3apsKEHHBIX TENl. 3aKOH
Kynona

OnekTpuueckoe noje. HampspkeHHOCTD
aneKkTpudeckoro noss. [Ipuanun
CYINIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu anekTpudeckux 3apsiioB.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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DneMeHTapHblIil 3apsa. CTpoeHue aroma

34 [IpoBOJHUKY W TUAIEKTPUKHU. 3aKOH bubnnoreka [HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ff0a8ef6
35 Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0
36 cymecTBoBaHus. MIcTOUHUKI bubmoreia OK
yit ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUSI STIEKTPUUYECKOTO TOKA bubmorexa [JOK
p https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUUYECKOTO TIOJIS Ha TIPOBOJHUKH U 1
JURJIEKTPUKH"
39 DJIEKTPUUYECKHI TOK B METAJLIaX, bubnmnoreka [JOK
JKHIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyueckas 1enb U €€ COCTaBHbIE
4acTH
41 Cwiia Toka. JlabopaTtopHas pabora 05 bubnuoteka [JOK
"Usmepenue u peryaupoBaHue CUIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlabopatopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
PaTopHazi p P ' https://m.edsoo.ru/ff0a9e14
PETYIHPOBAHKE HATIPSHKCHHUS
43 ConpoTHBieHNE NPOBOAHUKA. Y AEIBHOE bubnuoteka [JOK
COIPOTUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmuorexa [JOK

MPOBOJIHUKA OT €ro JIMHBI, MJI0IAI1
MONEPEYHOr0 CeYeHus U maTepuaa”

https://m.edsoo.ru/ff0aa738
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3aBHCHMOCTb CHJIbI TOKA OT HaIps>KCHUA.

bubmuorexa [JOK

45
3akon Oma 1S yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas pabota "Hccienoanue
46 3aBHCUMOCTH CHJIbI TOKA, UYIIETO YEPE3 bubnnoreka [HOK
pE3UCTOP, OT CONMPOTUBIICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS IPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
48 MpaBUJjIa CIOKEHUS HAIIPSKEHUN TTPU bubnuorexa [JOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopaTtopHnas padora "IIpoBepka
49 1| aBIfJ'Ia I:J)'I}I CI/IIJ)'IBI TOKa an " bubmorexa LHOK
P 8 P " https://m.edsoo.ru/ff0aadle
napauieIbHOM COEIMHEHUHU PE3UCTOPOB
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
50 OmMa U1t pa3IndHOro COeTUHEHUS bubmmorexa LHOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOJHHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue
52 a60TpLI 1/111::40 I-II)OCTI/I Z)J'IeKTpI/I‘IeCKOFO bubmmorexa [JOK
P " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYeCcKHe ey U MOTpeOuTenn
53 AIEKTPUUYECCKON SHEPTHUH B OBIT bubmorexa HOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanue
54 [TocTosTHHBIE MATHHUTHI, HX

B3aMMOJICHCTBHE



https://m.edsoo.ru/ff0aa44a
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55 VYpok-uccnenosanue "M3ydenue nosuei 1 bubnmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe nosie. MarHuTHOE 1oJIe 3eMIIH bubmuorexa [JOK
Y €ro 3HauY€HHeE VIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
57 TeMe "DNEKTPpUUECKUE 3apsibl. bubnnoreka HOK
3apsKEHHbIC TEa U UX B3aUMOJICHCTBUA. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIM 2n€KTpUUECKUil TOK"
KonTponbhas pabota no Teme
"DneKTpuuecKue 3apsaabl. 3apsyKEHHbIE
. . bubmuorexa [JOK
58 Tena U ux B3aumojieicTBus. [locTostHHBIN
. . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
npoBepoyHasi pabota
PesepBuslit ypok. Pabora ¢ Tekctamu 1o
" . . " bu6mmoreka [IOK
59 teMe "I1oCTOSTHHBIN JIEKTPUIECKUN TOK" /
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas paboTa
OmneiT OpcTena. MaruutHoe nose
60 3JIEKTPUYECKOTO ToOKa MaruuTHoe rnose bubmmorexa [OK
P https://m.edsoo.ru/ff0acld2
KaTYUIKA C TOKOM
[IpuMeHeHne >eKTPOMarHuToB B
61 texHuke. Jlaboparopnas pabora 05 bubnuoteka [JOK
"N3yuenue neiCTBUS MATHUTHOTO TIOJISI HA ' https://m.edsoo.ru/ff0ac74a
MPOBOJIHUK C TOKOM"
DIIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3IEKTPOIBUTATEICH B
62 TEXHUYECKHUX YCTPOMCTBAX U HA bubnnorexka [JOK

tpancnopre. JlabopatopHas pabora
"KoHcTpyupoBaHue U u3ydeHue paboTbl
aJIeKTpoaBUraTesns”

https://m.edsoo.ru/ff0ac86¢c
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Omnbitel @apazes. 3akoH

63 3JICKTPOMArHUTHOM MHIYKIMU. [IpaBuio 1
Jlenna
Onekrporerepatop. CriocoObl OTydeHUs
64 ANEKTPUUECKOI SHEPTrUU. IIEKTPOCTAHIINI 1
Ha BO300HOBIISIEMBIX HCTOUYHUKAX YHEPTHH
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
65 TeMe "DJIEKTPUUECKUE U MarHUTHbBIE 1
SABJICHUS"
66 KonTponbhas pabota no Teme 1 bubnuorexa [JOK
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Paborta ¢ Tekctamu 1mo 1 bubnnorexa [HOK
teme ""TeroBble siBlIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Paborta ¢ Tekctamu 1mo 1
teMe "MarauTHbIe SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOTPAMME
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9 KVIACC

KosmnyecTBO yacon DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue undposbie
n/n Bcero U3YyYeHUS
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEHOE JBHYKEHUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIUHEHHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTH
5 [IpsiMonmHeiHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIUHEINHOTO
6 paBHOYCKOpEHHOTO NBMXeHUs. [ paduk 1
CKOPOCTHU
JlaGopaTtopHas padora "OnpeaeneHue
7 CKO peHI/IfI) TeJIaIL) npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM TIOCKOCTH
8 CBobognoe manenue Teia. OnbITh [amumest 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 [Tepuo E 4acToTa 00paleHus pJ};)zHeﬁHaﬂ 1 bubmorexa HOK
PHOA patit ’ https://m.edsoo.ru/ff0ael76
U YTJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE
11 [Tepssiit 3akoH HetoToHa. BekTop cuibl bu6muoreka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

Bropoii 3akon HeroTona. Bu6mumotexa [JOK
12 .
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Hetotona. Cynepno3unus bubnmnoreka HOK
CUll https://m.edsoo.ru/ff0ae982
14 Penienue 3a1a4 Ha NpUMEHEHUE 3aKOHOB bubnmnoreka HOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau no teme «Cuna
YIPYTOCTHY
17 JlabGopaTtopHast pabora «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
18 Cuura Tpenus https://m.edsoo.ru/ff0af738
bubmmoteka IIOK
19 Pemenue 3amau mo reme «Cuiia TpeHUsD https://m.edsoo.ru/Ff0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnnorexa [JOK
KO3 uIIMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau 1mo Teme "3aKoHBI bu6nmorexa LIOK
Herorona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ffOafb8e
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO bubnmorexa IOK
https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHpepenius "JIBuxeHue Ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conneunas cuctema). 'anaktuku"
24 Pemenne 3agau mo teme "Cuia TsSoKeCTH U but6mmorekxa [IOK



https://m.edsoo.ru/ff0ae612
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3aKOH BCEMUPHOTO TAroTeHuUs"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6nmoreka [IOK

25
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaaIbHOM TOUKH.

26 AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe bubnunoreka LIOK
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecHe MaTepraibHOM TOUKH.

97 AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe
TBEPJIOTO TEJIA C 3aKPETUIEHHOW OChIO
BpareHusi. MoMmeHT cuiibl. LIeHTp TshkecTn

28 Pemenne 3ana4 1mo Teme "MOMEHT CHUIBL. bubnunoreka LIOK
Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboOTe MO

29 TeMme "MexaHH4eCKOe OBIKEHUE bubnnorexa [JOK

. ., ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHNYeCcKOe IBIKEHUE bubnmorexa [JOK
y . https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITyJIbCa. YTIPYroe u bubmorexa HOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoIeiicTBUE

32 Pemenne 3agau mo teme "3akoH bubmmoreka IIOK
COXpaHEeHMs umImynbca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepennus "PeakTuBHOE
JIBJKEHHE B IPUPOJIE U TEXHUKE"

bubmuoreka [{OK
34 Mexanunueckas paboTa U MOIIIHOCTb 1

https://m.edsoo.ru/ffOb0a84
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Pabora cuinbl TsDKECTH, CUIIBL YIPYTOCTH U

bubnunoreka LIOK

35
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBU>KEHUU TEJIa 110 TOPU30HTAIBHON
MIOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTeHnnanbHas
SHEPrus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KMHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlaboparopHnas pabota «3ydeHue 3akoHa bubnnorexa [JOK
COXpaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE U €TO bubnunoreka LIOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnnorexa [JOK
kosneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ IPYKUHHBIN MassTHUKU
VYpok-uccnenoanue «3aBUCUMOCTh
44 nepuo/ia KojebaHui OT KECTKOCTH bubmorexa LOK
proa https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPy3a»
45 [IpeBpatenue SHEPTUN IPU MEXAHHIECKHUX
KoJIe0aHUsIX
JlaboparopHas pabota «Onpenenenue
46 qaCTopTLI Hpr[e IfO a Kone6ai1/1£1;1 bubmmorexa [JOK
pro https://m.edsoo.ru/ffOblaec
NPYKUHHOTO MasiTHUKa»
47 JlaGopatopHas pabota «IIpoBepka bu6muoreka [JOK

HC3aBUCUMOCTH TICpUOJa KoJieOaHUH Ipy3a,

https://m.edsoo.ru/ff0b197a
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MMOABCIICHHOI'O K HUTHU, OT MACChHI I'py3a»

Mexanuueckue BoJaHBL. CBOMCTBa

bub6nmmoreka [IOK

48 MexaHu4decKux BoJH. [IpononbHbie U
P https://m.edsoo.ru/ff0b21fe
MOTNIEPEYHBIE BOJIHBI
Ypok-koHpepeHnius "MexaHndecKue
49 BOJIHBI B TBEPIOM Teie. CelicMuiecKue
BOJIHBI"
50 3Byk. PactipocTpaHeHue u oTpaskeHue
3ByKa
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk u bubmmoreka [JOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO BuG 110K
noIMoTeKa
54 TeMe "3aKoHBI COXpaHeHUs. MexaHn4yecKue
P
| https://m.edsoo.ru/ff0b25f0
KOJIeOaHMs U BOJIHBI
KonrtponbHas padota no Teme "3aKoHbl
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DIEKTPOMAarHuTHOE IOJIE. bubmmnoreka HOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana
58 ANIEKTPOMATrHUTHBIX BOJIH. Mcnionb3oBaHue bubmmoreka [JOK

BJIeKTPOMaFHI/ITHI)IX BOJIH HJIA COTOBOI71
cBs3n”

https://m.edsoo.ru/ffOb2fe6
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Ypok-uccnenosanue "M3ydyeHne cBOiCTB

bubnunoreka LIOK
59 3JICKTPOMArHUTHBIX BOJIH C TTIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TeledoHa
60 Pemienue 3a1au Ha onpeieieHUEe YacTOTHI U
JUTHMHBI 3JIEKTPOMArHUTHON BOJTHBI
DJIeKTpoMarHuTHas IpUpoa CBETa.
61 CkopocTh cBeTa. BoitHOBEBIE CBOMCTBA Bubmaorexa ITOK
p ) https://m.edsoo.ru/ffOb31d0
cBeTa
Uctounuku cBeta. [IpsiMonuneitHoe
62 acrpocrpanenne csera. 3armenus ConHia bubmorexa HOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u Jlynsl
3aKOH OTpa)KeHUsI CBeTa. 3epKaJa.
63 Pemenue 3amay Ha npUMeEHEHNE 3aKOHA buGnuorexa [IOK
p https://m.edsoo.ru/ffOb38c4
OTpa)KEHHUS CBETA
64 [Ipenomnenne cBera. 3aKoH NPEIOMIICHUS bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcmonp30BaHue MOJIHOTO BHYTPEHHETO bubnmorexa [JOK
yp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKUX CBETOBOAAX
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJIa TPETOMIICHUS
CBETOBOT'O JIy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0""
VYpoxk-koudpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBOIBI, OITUKOBOJIOKOHHAS CBA3L"
bubnnorexa IHIOK
68 JInusel. OnTrnyeckas cuia JIMH3bL 1

https://m.edsoo.ru/ffOb3f2c
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bubnunoreka LIOK

69 [TocTpoenue n3o0pakxeHUi B JIMH3AX https://m.edsoo.ru/ffob4dda
JlabopaTtopHas padora "Ompeneiieaue
70 (bOKyEHorI()) paC(IJ)TOHHI/IH u oI:ITI/IquKOI?I bubmorexa [JOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTNH3BI"
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubamorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "leGexTrl 3peHusl.
Kax coxpanuts 3penue"
Paznoxxenue 6enoro cBeta B CIIEKT.
74 OnebiTel HetoToHa. CroxxeHue bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
CHEKTPAIBHBIX IIBETOB. [lucriepcus cBera
JlaboparopHas pabota "OnbITHI 110
75 pa3I0kKEHUIO OENOro CBEeTa B CIEKTP U bubmuoreka [JOK
BOCIIPUATHIO LIBETA MIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: AMcIepcus, HHTeppepeHIns U
mudpaxus"
77 Omneitel Pesepdopia u muranerapHas bubmuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 Hcnyckanne U MOrJIONIeHUE CBETa aTOMOM. bu6muoreka [IOK
KBanTsl. JInHelyaTbie crieKTpEI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue cuiekTpoB bubnmnorexa [JOK

WCITyCKaHUs"

https://m.edsoo.ru/ff0c1550
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bubnunoreka LIOK

81 PaMOBKTHBROCTE 1 €8 Bk https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK

82
MOJIEJIb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbIe peBpatienus. M30Tombl bubmmorexa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo teme: "PagnoakTuBHbBIC bubnuorexa [IOK
npeBpaiieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
VYpok-koH(pepennus "PagnoakTHBHEIE

86 I/I3rj'ly‘leHI/I}(11) BpHpI/IpO,ZLe, MEUIIHE, bromiorexa LIOK

| https://m.edsoo.ru/ff0c2126
TEXHHUKE

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS Bbu6motreka [JOK
3aps0BOTO U MAaCCOBOTO YMCEI https://m.edsoo.ru/ff0c1c58
OHeprus CBsI3U aTOMHBIX s1iep. CBs3b bubnuoreka [{OK

88
MaccChl U SJHEPTUu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "SnepHsie
peakuun"

90 Peakuuu cunTte3a u neneHus saep. bubmuoreka [IOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepeHuus "AnepHas sHepreTUkKa.

91 JleficTBHS pauOAKTUBHBIX U3Iy4YE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmuorexa [IOK
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJIICHUST "

93 KonTtponbHas pabora o Teme
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"DJIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE

saBJIeHUS"

94 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnmnoreka HOK
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600eHNE. Permenune

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubnnorexa LHOK
E) " 8 https://m.edsoo.ru/ff0c2572

TerutoBble MpoLECCHI
IToBTOpenue, 0600IIeHNE. Perenue

96 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa HOK
p B a https://m.edsoo.ru/ff0c2a22
"KIIJI TemmoBbIX aBurarencii'”

[ToBropenue, 0600menue. Pemenne

97 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnnorexa [JOK
pabotsl o Kypey "CBeToBbIe siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o6o0mmenue. Padora ¢

99 TEKCTAMHU 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubnmorexa [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTrOopenue, o6o0mmenue. Padora ¢ 1 bu6moteka [IOK
Texkctamu 1o TeMe "Koiebanus 1 BOIHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padota ¢ 1 bubnmnoreka HOK
TekcTaMu 1o TeMe "CBeTOBEIE SIBIEHU" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Padora ¢

102 TekctaMu 1o Teme "KBaHToBas u siaepHas 1
¢uzuka"

OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

HNPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

pasiiniaTth SABJICHUA IO OIHMCAHHUIO MX XapPaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bHSquCKOG SABJICHUC

pacrio3HaBaTb  IPOSIBIEHHE  W3YYEHHBIX  (U3WYECKUX  SABICHUA B
OKpY)KaIOIlleM MHUpE, B TOM 4Hclie (PU3MUECKUE SBJICHUS B MPHUPOAE, IPU
3TOM HEpeBOJUTh INPAKTUYECKYI0 3a7adyy B y4eOHYI0, BBLIEIATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

14

OIKCBIBATh M3y4YEHHbIE CBOMCTBA TeNl M (PU3MUECKUE SIBJICHUS, UCIOJIb3Ys
¢u3nvecKre BEINIUHBI, TPU OMIMCAHUH MTPABHIBHO TPAKTOBATh (YM3NIECCKHUIA
CMBICJI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS M €JUHMLbI (PU3HMUECKUX
BEJIMYMH, HAXOAUTb (OPMYJbl, CBS3BbIBAIOIIME JAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYrMMHM BEJIWYMHAMH, CTPOMTh TpaQuKH H3y4yeHHBIX

3aBUCHUMOCTEHN PU3NYECKUX BETUYNH

1.5

XapakTEepU30BaTh CBOMCTBAa TN, (PHU3WYECKHE SBJICHHS H IPOIECCHI,
WCIOJIb3Ysl  U3YYEHHbIE 3aKOHbI, IIPU OTOM JaBaTb  CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE

1.6

OOBACHTH (PU3UYECKUE SBICHUS, TPOILIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTyalluil MPAaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
MPUYUHHO-CIIECTBEHHBIE CBS3U, CTPOUTHh OOBACHEHHE U3 | — 2 TOTMYeCKUX
maroB ¢ omopoid Ha 1 — 2 W3YYEHHBIX CBOWCTBAa (DU3MYECKUX SIBICHHIA,

(1)H31/I‘-I€CKI/IX 3aKOHAa UJIM 3aKOHOMCPHOCTH

1.7

pemarh pacy€THble 3a7adyd B 1 — 2 [EUCTBHS, HMCHOJIB3YS 3aKOHBI U
(dbopMyIbl, CcBsA3bIBaOIINE (U3NYECKHE BEIWYMHBI: HAa OCHOBE aHAIM3a
YCJIOBHS 3aJlayMl 3allUCHIBaTh KPATKOE YCJIOBHUE, TOJICTABIATH (PU3UUECKHE
BETMYMUHBI B (OpPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIE
JTaHHBbIE, HEOOXOUMBIC NIJIsi pEeIeHUs 3a7ad, OLCHUBATh PEATHCTHYHOCTH

HOHy‘lCHHOﬁ (I)I/ISI/I‘-ICCKOI\/’I BCIIMYHHBI




1.8

pacrio3HaBaTh MpOOJIEMBI, KOTOPble MOXXHO pEIIUTh NpU HOMOIIU
(GU3NYECKUX METO/0B, B ONUCAHUU UCCIIEAOBAHUS BBIICIATh MPOBEPIEMOE
IIPENIoNIOKEHNE (TUIIOTE3Y), pa3indyaTh U UHTEPIPETUPOBATH MOITYYEHHbIN
pe3yabTaT, HaXOAUTh OHMIMOKM B XOJE OMNbITA, JeNaTh BBIBOJABI IO €ro

pe3ysibTaTam

1.9

1.10

1.11

1.12

1.13

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKHX SBICHUN W (PU3NIECKUX
CBOMCTB TeN: (OPMYJIMPOBATH HPOBEPSIEMBIC IPEANOIOKEHUs, COOMpaTh
YCTAHOBKY U3 MPEIUIOKEHHOTO0 000pYIOBaHMS, 3alMCBIBATh XOJ OMbITA H

(GbopMyIHpOBaTh BHIBOJIBI

BBIIIOJIHATh NPSAMBIC HM3MEPEHUS C HCIOJNB30BAaHUEM AHAJIOTOBBIX |
nU(pPOBBIX TNPUOOPOB, 3aNKCHIBaTh MOKa3aHUA MNPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTU U3MEPEHUI

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MYECKOM BEIMYUHBI OT
OPYroM € HCIOJNB30BAaHUEM IpPSMBIX HM3MEPEHUH, Y4YacTBOBaTb B
IUIAHUPOBAaHUM ~ Y4eOHOrO  HCCIIEIOBAaHMs, coOMpaTh YCTaHOBKY U
BBIIIOJIHATh M3MEPEHMs], Clenysl NPEUIOKEHHOMY IUIaHy, (PUKCUpPOBATh
pe3yabTaThl MOJXYYEHHOW 3aBUCHUMOCTH (DU3MUYECKMX BEIUYMH B BHJIE
MPEIIOKEHHBIX TaOIUI U TrpaduKoB, J€naTh BBIBOJABI IO pe3yJbTaTam

HCCICOOBAHUA

IIPOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)H31/I‘~IGCKI/IX BCJIIMYHH, clIeaysa
HpeﬂHOH(eHHOﬁ WHCTPYKIMN: TIPpHU BbIITOJHCHUH I/I3MepeHHI>’I CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO  YCTAHOBKY W  BBIUUCJIATH 3HAUYCHUC HCKOMOM

BCINYHHBI

CO6J'II-OI[8.TB paBUjia TCXHUKHU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

o0opyaoBaHUEM

1.14

YKa3blBaTh MPHUHIMIBI JEUCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOWCTB,
XapakTepu3oBaTh IMPUHLUMBI  JAEHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C IOMOIIBI0 MX ONMCAHUS, UCIIONb3Yysl 3HAHUS O
CBOMCTBaX (PM3MYECKUX SIBIECHUH M HEOOXOIMMble (hU3MUYECKHE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

NPUBOJIUTL  OpUMEphl  (HAaXOOuTh  MHPOpPMAIMIO O  IpUMepax)
MPAKTUYECKOTO HCHOJIb30BaHUS (PU3MUECKUX 3HAHUA B IOBCEIHEBHOM
KHU3HU I obOecriedeHusi 0e30MacHOCTU IpU oOpallleHuu ¢ mpubdopaMu U
TEXHUYECKMMHU YCTPOMCTBaMHU, COXPAHEHUS 3/10POBbSI U COONIOIEHHUS] HOPM

HKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY’Karolllel cpefie




OCYILIECTBISATH OTOOpP HMCTOUYHUKOB HHpOpMauuu B ceTu VHTEepHEeT B
COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIUXCS
1.16 3HAHUW U MYTEM CpaBHEHUS pa3IMYHBIX HCTOYHUKOB  BBIIEIATH
uHpOpMalLMIO, KOTOpas SBISIETCS HPOTUBOPEUMBOM MM MOXKET ObITh

HEJIOCTOBEPHOM

HCIOJIb30BaTh IPU BBIIOJHEHUM YUYEOHBIX 3aJaHUN HAyYHONOIYJSPHYIO
117 TUTepaTypy (PU3NYECKOrO COJAEp)KAHUS, CIPAaBOUYHbIE MaTepUaibl, PECypChl

CCTHU I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,

npeoOpa3oBanus HHGOPMALIUU U3 OTHOM 3HAKOBOW CUCTEMBI B APYTYIO

CO3/71aBaTh COOCTBEHHBIE KpPAaTKHE NMUCbMEHHBIC M YCTHBIE COOOIICHUS Ha

OCHOBE 2 — 3 MCTOYHMKOB MH(OpMAIMK (PU3HUECKOTO COACPKAHUSA, B TOM

118 qucIIe MyOJIMYHO JIeNIaTh KPATKUE COOOLICHHUS O pe3yIbTaTax MPOEKTOB HIIH
' y4eOHBIX HCCIEeNOBAaHUN, NMPH TOM TPAMOTHO HCIIOJIB30BATh W3Yy4EHHBIN
NOHSATHHHBIN anmapaT Kypca (U3UMKH, CONPOBOXIATh BBICTYIJICHUE

Mpe3eHTalnen

IPU  BBIMIOJIHEHUH YYEOHBIX MPOCKTOB W HCCIEAOBAHUN paclpenessTh
00s3aHHOCTH B TpYIlle B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/ladyaMH,
1.19 CIICAUTHh 3a BBIIOJHCHHEM IIJIaHA JCHCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBI  BKJIaJL B  JIEATEIBHOCTh  TPYIIIIHI, BBICTPAHBATh

KOMMYHHKAaTHBHOC BSaHMOHGﬁCTBHG, YUUTBhIBasA MHCHHUC OKPYKAIOMIUX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM
06pasoBaTean0ﬁ nporpaMmmMmbl OCHOBHOTI'O 0o01ero 06p33OBaHI/Iﬂ

1.1 HUCIIOJIL30BATh NOHATUSA

19 pasinyaTh SBJICHUA 110 ONMCAHUIO UX XapAaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE PU3NYECKOE SBJICHUE

pacrio3HaBaTb IMPOSABJICHUC HU3YUCHHBIX (1)1/131/ILIGCKI/IX SIBIICHUM B
13 OKpYyXKaromeM MHUpe, B TOM YHUCJIC (1)H3quc1<ne SABJICHUA B MPUPOALC, IPU
OTOM TCPEBOAUTL IPAKTHYCCKYIO 3aJady B y‘IC6HyIO, BBIACTIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI
OTHCHIBAaTh M3YYCHHBIC CBOMCTBA TeN U (PU3MUECKHE SBICHUS, WCIIOIB3YSI

14 ¢bu3nyeckre BeJINYMHBI, IPU OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3MUECKUIA

CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, 0003HaYeHHsT U CIUHUIIBI (1)1431/1qu1<1/1)(




BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTHh TIpauKu H3y4EHHBIX

3aBUCUMOCTEH (PU3MYECKUX BEINIUH

1.5

XapaKTCPU30BaTh CBOICTBa TECII, (I)I/ISI/I‘ICCKI/IG SABJICHUA W TPOLECCHI,
HCIIOJIb3YA HN3YUYCHHBIC 3aKOHBI, IpH 9TOM JaBaTb CJIOBCCHYIO

(hOpMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €70 MATEMATUYECKOE BHIPAKCHHE

1.6

OOBSICHATh (PU3MUECKUE MPOLECCHl W CBOMCTBA TeJ, B TOM YHUCIE H B
KOHTEKCTE CUTYyalUWd MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JIOTHYECKHUX
maroB ¢ nomouiblo 1 — 2 HM3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,

(bH3I/I‘IeCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTH

1.7

1.8

1.9

pemate pacu€rHble 3afauyd B 2 — 3 JCHCTBUS, HCHOJB3YS 3aKOHBI U
(dopMynbl, CBs3bIBalOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHaJIN3a
YCIOBUs 3aJayd 3alUChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK
JAHHBIX JJIs pelleHus 3aJauyd, BbIOMpPaTh 3aKOHbI U (OPMYIIbI,
HeoOXoauMBIe JJsi €€ pelIeHusi, MPOBOAUTH pacy€Tbl W CpPaBHUBATH

IOJIYYCHHOC 3HAUYCHUC (1)1/131/1%01(0171 BCINMYHMHBI C U3BCCTHBIMU JaHHBIMHU

pacrno3HaBaTb HpOOJEMBbl, KOTOPbIE MOYKHO PpEUIUTh MpU I[OMOIIU
(U3MYECKUX METO/OB, MCIIONb3Ysl ONUCAHHWE HCCIIEI0BaHMs, BbIIEIAThH
IIPOBEPSIEMOE  IIPEAINOIOKEHUE, OLEHUBATH  IIPAaBUIIBHOCTH  IOPSAKA

MPOBEACHUA UCCIICAOBAHN, 1CJIATh BBIBOJbI

MIPOBOAMTH OMBITHI IO HAOMIOIEHUIO (PU3MUECKUX SBICHUHN WIN (HU3HUECKUX
CBOHMCTB Tel: (OpMYJIUPOBATH MPOBEPSIEMBIC MPEIIOIOKEHUS, COOUpaTh
YCTaHOBKY M3 TPEUIOKEHHOTO OOOpYIOBaHUS, OMUCHIBATH XOJ OMbITa U

(hopMyIUpPOBaTh BHIBOJIBI

1.10

BBIITOJHATD HNPAMBIC U3MCPCHUA C UCIIOJIB30BAHUEM aHAJIOTOBBIX HpI/I60pOB
1 JaT4YUKOB (I)PBPI‘ICCKI/IX BCJIMYNH, CPABHUBATH PE3YJIbTATHI H3MepeHHI>i C

y4€TOM 33JaHHON aOCOJIFOTHOM MOTPELIHOCTH

1.11

1.12

MPOBOJIUTH WCCJIEOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMYHMHBI OT
JpYyrol €  HCHOJIb30BAHUEM  MPAMBIX  U3MEPEHUH:  IUIAHUPOBATh
Wcce0BaHNe, COOMpaTh YCTAHOBKY M BBITIOJNHITH W3MEPEHHS, CIEemys
MpeNoKEHHOMY  IUIaHy,  (UKCHpOBaTh  Pe3ylabTaThl  IMOJYYCHHOMN
3aBUCUMOCTH B BHUE TaOJUI ¥ TpaduKOB, JAENIaTh BBIBOJBI MO pe3yIbTaTaM

HUCCICIOBaHUA

MMpOBOAUTL KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHUH: IIJIAHUPOBATH




1.13

U3MEpeHusi, coOuparb  HKCHEPUMEHTAJbHYIO  YCTaHOBKY,  CIEIys
MPEAJIOKEHHON HHCTPYKLIUH, U BBIYUCIIATh 3HAUEHUE BEITMYHUHBI
coOIoaTh MpaBujla TEXHUKU 0€30MacHOCTH Ipu paboTe ¢ 1adopaTOPHBIM

o0opynoBaHUEM

1.14

1.15

1.16

XapakTepu3oBaTh  MPUHLUUIBl  JCUCTBUS  HM3YYEHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C ONMOPOW HA MX ONHMCAHHS, UCIONB3Ysl 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBICHHA W  HEOOXOAMMble  (hU3HYECKHE

3dKOHOMCPHOCTH

pacrno3HaBaTh IIPOCTBIE TEXHHYECKHME YCTPOWCTBA M HM3MEPUTEIIbHBIE
npubOpsl MO CXEeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTH CXEMBI
UEKTPUYECKUX  LENe C  IOCIENOBAaTENIbHBIM U IapaJlICJIbHBIM
COEIMHEHUEM 3JIEMEHTOB, pa3jindas YCIOBHbIE OOO3HAYCHHS 3JIEMEHTOB
EKTPUYECKUX Lienen

OPUBOAMTH  TpUMephl  (HaxoauTh  WHPOpPMALKMIO O  IMPHUMEPax)
IIPAKTUYECKOI'O HCIOJIb30BaHUA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOM
KU3HH JUIg oOecrieuyeHns 0e30MacHOCTH NMPH OOpameHnH ¢ MpUOOpaMu |
TEXHUYECKMMHU YCTPOMCTBaMHU, COXPAHEHUS 3/10pOBbSl U COONIOIEHHUSI HOPM

9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPY’Kalollel cpee

1.17

1.18

OCYIIECTBISTh TIOMCK HH(pOpPMAIUK (PU3UIECKOTO CONEPIKAHUS B CETH
HNutepHeTr, Ha OCHOBE MMEKOIIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIIETSATH MHPOPMAIIUIO, KOTOpast SIBISETCS

HpOTI/IBOpe‘lI/IBOI‘/’I WJIA MOXET OBITh HeHOCTOBepHOﬁ

WCIONIb30BaTh NPU BBHIMOJTHEHUH Y4YEOHBIX 3a/laHUil HAYYHO-TIOMYJISPHYIO
nuTepaTypy (GU3HMYECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI
cetu HMHrepHer; BiageTh NpuéMaMM  KOHCHEKTHPOBAHMS — TEKCTa,

npeoOpa3zoBanus HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMHUCHMEHHBIC W KpAaTKHE YCTHBIE COOOIICHUS,
0000mas uHPOPMAIMIO U3 HECKOJIBKHX HCTOYHUKOB (U3NYECKOTO
COJIEpKaHUsl, B TOM YHCJIE TyOIHMYHO TPECTABIATh PE3YJIbTAThI TIPOSKTHOM
WM UCCIIEeIOBATEeNbCKON JEATeIbHOCTH, MPU 3TOM IPaMOTHO UCIOIB30BaTh
WM3YYECHHBI TOHATUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUUICHHE TTpEe3eHTAIINeH

MpPU  BBIMOJTHEHUH YYE€OHBIX MPOEKTOB U HCCIENOBAHUN (DU3HUECKUX
MPOIIECCOB  pacHpeeNiATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C

IIOCTAaBJICHHBIMU 3aJadaMiu, CJICIWTH 3a BBIIIOJHCHHCM IIJIaHA JeHUCcTBUI U




9 KUIIACC

KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKIA] B
NEeATEIbHOCTh TPYMIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aWMOJECHCTBHUE,

MIPOSIBJISISI TOTOBHOCTD pa3periaTh KOH(MIUKTHI

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

1.3

14

pas3iiniaTth SABJICHUA IO OIHMCAHHIO MX XAaPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (1)I/IBI/I‘IGCKO€ SIBJICHUC

pacrio3HaBaTb IMPOSABJICHUC HU3YUCHHBIX CI)I/BI/I‘-ICCKI/IX SIBIICHUM B
OKpyXKaromeM MHUupe, B TOM YHCIIC q)HSI/IquKI/IC SABJICHUA B IIpUpPOAC, IIPHU
O9TOM HICPEBOAWUTL IPAKTUYCCKYIO 3aJady B y‘~IC6HYIO, BBIACTIATD

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

OIMCBIBATh M3Yy4YEHHbIE CBOMICTBA TNl M (PU3MUECKUE SIBICHUS, UCIOJb3Ys
¢bu3nvecKre BEINIUHBI, TPH OMIMCAHUH MTPABHIBHO TPAKTOBATh (YM3NIECCKHUIA
CMBICII HCIIOJIb3YEMbIX BEJIUYMH, O0O3HAUeHHs] M E€AMHUIBI (PU3MUECKUX
BEIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINME JAaHHYIO (DHU3HUECKYIO
BEIMYUHY C JPYrMMHM BEIMYMHAMHU, CTPOUTh TIpapUKd H3YHYEHHBIX

3aBUCHUMOCTEH (PU3NYECKUX BETUYNH

1.5

XapakTEepU30BaTh CBOMCTBAa TeJl, (HU3WYECKHE SBJICHHS | TPOIECCHI,
WCIOJIb3Ysl  U3YYEHHbIE 3aKOHbI, IIPU OTOM JaBaTb  CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aMCHIBATH €I0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBACHATH (U3MUECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX
IaroB ¢ MOMOIIbI0 2 — 3 HM3y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUI,

(1)H31/I‘-I€CKI/IX 3aKOHAa UJIM 3aKOHOMCPHOCTH

1.7

pemarh pacu€THpIE 3aja4yd (ONMMparoIIuecss Ha cucreMy w3 2 — 3
ypaBHEHMI), MCIIONb3YsI 3aKOHBI M (POPMYIIBI, CBA3BIBAIOIINE (hU3HUYECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHSA 3aJauyd 3alliChIBaTh KpPaTKOE
YCJIOBUE, BBIABIIATH HEJOCTAIOOIME WA M30BITOYHEIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI ¥ (HOPMYJIBI, HEOOXOIUMBIE Ul PEIICHHUs, IPOBOJAUTH PACUETHl U

OLICHUBATh PCATUCTUYHOCTD MMOJIY4YE€HHOI'O 3HaA4YCHUA (1)H31/I'—IGCKOI>1




BCINYHHBI

1.8

pacrno3HaBarh MpoOJIEMbl, KOTOPBIE MOXKHO PEUIUTH MTPU TTOMOIIN (PU3UIECKUX
METOJIOB, MCHOJb3Ysl OIMCAaHUE WCCIEJOBAaHMSA, BBLICIATh IPOBEPSIEMOE
IIPEMONIOKEHUE,  OLEHMBATh  IPABUJIBHOCTb  IOpSIKA  MPOBEICHUS
HCCIIEJOBAHHUS, JIeNIaTh BbIBOJIbl, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOACHUI

U OIIBITOB

1.9

1.10

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUH MU (PU3UIECKUX
CBOIMCTB TeNI: CaMOCTOSTEIFHO COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO
HaObopa 00OpyJIOBaHMs, OMHCHIBATH XOJA ONbITA M €ro pe3yiabTaThl,

(GbopMyIHpOBaTh BHIBOJIBI

MPOBOJIUTHh MPU HEOOXOTUMOCTH CEPUIO TPSMBIX HW3MEPCHHUH, ONpeaess
cpeaHee 3HAYCHHE W3MEpsSeMON BeIMYuHBl ((OKYCHOE pacCTOSTHHE
coOuparomeld JUH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MEPEHHS

(n3mepuTeapHOTO IPUbdOpPa)

1.11

1.12

1.13

IpoOBOAUTL  HCCJICAOBAHUC 3aBUCUMOCTEH (I)I/ISI/I‘ICCKI/IX BCINYHMH C
HCIIOJIb30BAHHUEM  IIPSAMBIX I/I3M€p€HI/II>'II IUTaHUPOBATbL  UCCJICAOBAHUC,
CaMOCTOATCIIbHO CO6I/IpaTL YCTAHOBKY, q)HKCHpOBaTL PE3YIbTAaThI
HOJIy‘IGHHOfI 3aBHUCHUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIMYMH B BHUIC Ta6JII/IIII/I

Fpaq)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBAHUA

IIPOBOJIUTh KOCBEHHBIE HM3MEpeHMs] (PU3MUYECKMX BEJIWYMH: IUIAHUPOBAThH
U3MepeHusi, coOupaTbh OSKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJHATh
U3MEPEHUs, CIeAys IPEeMIOKECHHOM MHCTPYKLUHU, BBIUUCIATH 3HAYEHUE
BEJIMYMHBI U aHAIM3UPOBATh IOJYYEHHBIE PE3YyJIbTaThl C YU4ETOM 3aJJaHHOU

NOrpeIIHOCTHU H3MepeHHI>i

CO6J'II-0,Z[8.TB paBUjia TCXHUKH 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

o0opyaoBaHUEM

1.14

1.15

pa3nuyaTh OCHOBHbIE NPU3HAKKM H3YYEHHBIX (U3NYECKUX MOJEIeH:
MaTepualibHas TOYKa, a0CONIOTHO TBEPJIOE TENO, TOUYEUHBIH HCTOYHHMK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHETapHas MOJIENb aTOMa, HYKJIOHHAs MOJEINb

ATOMHOTO sdJpa

XapakTepu3oBaTh  MPUHUUMBl  JEUCTBUS  M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MUX OIHCAHMUS, WUCIIONb3Ys 3HAHUA O
CBOMCTBaX  (U3MYECKUX  sBIEHMH U  HeoOXoaumble  (U3NYecKHe

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXCMblI U CXCMATUYHLIC PUCYHKH H3YUYCHHBIX TCXHHUYCCKUX




YCTPOKCTB, H3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKHUX MPOLIECCOB MPH
peleHu  y4yeOHO-NIPAKTHYECKUX  3aJay, ONTHYECKHE CXeMbl I

MOCTPOCHHSI N300paKEHUH B IUIOCKOM 3€pKajie M cCOOMparoIeii TMH3e

1.17

OPUBOAMTH  TpUMEphl  (HaxXoauTh  WHPOpPMALKMIO O  MPHUMEPax)
NPaKTUYECKOTO HCIOJIb30BaHMsl (U3MYCCKUX 3HAHUI B IOBCEIHEBHON
KHU3HH JUIg oOecrieueHus 0e30MacHOCTH MpH OOpalieHuH ¢ npudopamMu U
TEXHUYCCKHMH YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS M COOJFOJICHUS HOPM

9KOJIOMYECKOT0 MOBEICHUS B OKPYXKAIOLICH cpelie

1.18

1.19

OCYILIECTBIATh MOMCK HH(pOpMAMKU (U3NIECKOTO COJEPKAHUS B CETH
WuTepHer, camocTosTeNIbHO (HOPMYNIHUPYS MOUCKOBBIM 3ampoc, HaXOIUTh
IyTH OIpPENEeNIEHUs] JOCTOBEPHOCTU MOJYYEHHOW HMH(OpMAIMM HAa OCHOBE

HUMCIOIITUXCA 3HaHWUH U JOIMOJIHMTCIIBbHBIX KCTOYHHUKOB

UCIOJIb30BaTh NPU BBHIMOJTHEHUH Y4YEOHBIX 3a/laHUil HAyYHO-TIOMYJISAPHYIO
TUTEPaTypy (PU3UYECKOTO COJEPIKAHUs, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
cetu UMHrepHer; BiageTb npuéMaMu  KOHCIIEKTHPOBAHUS  TEKCTa,

npeoOpa3oBanus HH(HOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
nHQOpPMAMM W3 HECKOJbKHX WCTOYHHKOB (DPH3UYECKOTO COJEepKaHus,
MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOSKTHOW WM UCCIIENOBATEIBCKOM
JEATEIIbHOCTH, ITPX 3TOM I'PAMOTHO MCIOJIb30BATh M3yYECHHBIN MOHATHITHBIN
anmapaT Hu3y4yaeMoro pasaena (U3NKH U COMPOBOXKAATh BBICTYIUICHHE

Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIpHU BBIIIOJTHCHUU y‘~I€6HBIX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (1)I/ISI/I‘~IGCKI/IX
IMponeccoB pacupCaAciIATb 00513aHHOCTH B I'pynmne B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJadaMiu, CJICIWUTH 3a BBIIIOJHCHHECM IIJIaHA I[CI\/JICTBI/II\/JI u
KOPPECKTUPOBATH €ro, aJACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTD I'PYHIIbI, BBICTpAUBATh KOMMYHHUKATUBHOC BSaI/IMOHGfICTBHe,

MpOoABJIAA TOTOBHOCTH pa3peulaTb KOH(I)J'II/IKTLI




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pazneia

Kon baementa

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

11

®du3nka — HayKa o npupoze. Ssnenus npupoasl. Pusnyeckue
SBJICHUSA:  MEXAHWYECKUE,  TEIUIOBBIC,  DIIEKTPUYECKHE,

MAaruuMTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

dusnyeckue BeTUYHHBI. V3MepeHue (QU3NYECKUX BEIHYHMH.
duznyeckue PUOOPHI. [TorpemnocTh HU3MEpPEHHUI.

MexnyHapoaHas CUCTEMA €IMHULL

14

EcrecTBeHHOHayuyHBIi  METOJA  IO3HAHUA:  HAONIOJCHHUE,
IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIABMIKCHHE TI'MIIOTE3,
SKCIIEPUMEHT  TI0  MPOBEPKE  TUIOTE3,  OObICHEHUE

Ha6m0z[aeMoro SABJICHUA

Onwucanue pU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENICH

1.5

[IpakTuueckue padbOTHI:

#Ht#Par####l3mMepeHne pacCTOSHUIA.

###Par#t#113mepenne o0bEMa XUJIKOCTH U TBEPIOTO TeNa.
##HPar###Onpenenenue pa3MepoB MajbIX Tel.
#H##Par#H#H#13mepennue TeMrepaTypbl npu MMOMOIIHA

KHUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

2.4

#HPar###CTpoeHne BellecTBa: aTOMbl M MOJEKYJbl, HX
pazMepbl. OMbBITHL, JOKa3bIBAIOIIME TUCKPETHOE CTPOECHHE

BCIICCTBA

###Par###|Brxkenne dvactui BemiecTBa. CBS3b CKOPOCTH

JBHKEHHUSI 4aCTHI] C TeMIIepaTypoii. bpoyHOBCKOE JBH>KEHME,

i dy3us

B3aumopeiicTBie yacTHI] BEIIECTBA: IPUTSKEHUE U
OTTaJIKHUBaHUE

##HPar##H# ArperaTiple  COCTOSIHMSL — BEILIECTBA:  CTPOCHHE
ra3oB, XUJAKOCTeH U TBEPABIX (KPUCTAJUIMUECKUX) TEII.

BzauMmocBs3b MCKOY CBOMCTBAaMM BEIIESCTB B Pa3HbIX




2.5

2.6

arperaTHbIX COCTOSAHUAX U HUX ATOMHO-MOJICKYJIIPHBIM

CTPOCHUEM
OCOOCHHOCTH arperaTHbIX COCTOSIHUH BOJIbI

[IpakTuueckue padbOTHI:

H#HH#Par###01enka auamMeTpa aroMa METOJIO0M psjioB  (C
HCIIOIb30BaHUEM (oTorpaduii).

#HPar##H#OnpITel 10 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUS
ra3os.

#HHPar#H#0OnbITEL 110 OOHApY)KEHHUIO  JIEUCTBUSL  CHII

MOJIEKYJIIPHOI'O IMTPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHU4ecKkoe ABHIKCHHE. PaBHOMepHOC U HCPABHOMCPHOC

3.1
JIBUKCHHEC
###Par#t#CropocTs. Cpennsis CKOPOCTh npu
3.2 HEpaBHOMEPHOM JBWXEeHMM. Pacu€r nytu u BpeMeHu
JIBUKCHHUSI
SIBnenune uHepuuu. 3aKOH HHepUuU. B3ammopeiicTBue Ten
3.3 KaK INpUYMHAa U3MEHEHMsI CKOPOCTH ABMXKEHHU Tel. Macca Kak
Mepa UHEPTHOCTH Tefa
34 ###Par## lnotHocTs  BemecTBa. CBSI3p  IIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B elMHUIE 00BEMa BemecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. W3mepenwe cuibl C
' MOMOIIBIO JTUHAMOMETpA
37 #HH##Par###Bnenne TaroteHus u cuia Tsokectd. Cuta
' TSDKECTH Ha ApYyrux IuiaHerax. Bec Tena. HeBecomocth
28 Cuna tpenusi. TpeHue cKoNbXeHHs U TpeHHue mokos. TpeHue
' B IIPUPOJIC U TEXHUKE
39 #H##Par###Cnoxxenre CuI, HAPABJICHHBIX 110 OJHOW MPSMOIA.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTudeckue pabOTHI:
3.10 Omnpenenenne cKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (LIapyKa B

KHUIKOCTHU, MOJCIN JJICKTPHUYICCKOTI'O aBTOMOOMIIS M TakK

nanee). OnpeneneHne cpeiHel CKOPOCTH CKOJTBKEHHS OpycKa




3.11

3.12

WIM IIapuKa [0 HAKIOHHOM miockoctu. Omnpenenenue
IUIOTHOCTH TBEpAOro Tena. ONBITHL, JEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsokeHus  (aedopManuu) Tpy>KUHBI  OT
HPUIIOKEHHOU CHJIBI. OnblITHI, J€MOHCTPHUPYIOLIHE
3aBUCHUMOCTh CHJIBI TPEHMSI CKOJIBKEHUS OT Beca Tella U

XapaKTepa COMMprUuKaCarOmnXcCsa HOBerHOCTeﬁ

@dusnueckne SABICHHUA B IPUPOAC: INPUMEPHI ABWKECHHSA C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM WM HEXHUBOW IIPUPOJE,

ﬂeﬁCTBHe CHJIbI TPEHUS B IMIPUPOAC U TEXHUKE

Texunyeckne YCTpOﬁCTBai JUHAMOMCETP, IMOAIUITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBép,I[OFO tema. CmocoObl YMCHBIICHUA U

4 YBEJIMYEHUS 1aBJICHUS
45 JlaBnenue rasza. 3aBHCUMOCThH JaBIIEHUs ra3a OT 00bEMa,
' TEMIEPATYPbI
e [lepenaua naBiaeHust TBEPABIMU TENaMH, XUIAKOCTSIMH U
' razamu. 3akoH [lackans. [TneBMaTu4eckre MaluHbI
3aBHCUMOCTh ~ JaBI€HUS  JKUJIKOCTH  OT  TJIyOMHBI.
4.4 I'mapocratuyeckuii  mapagokc. CooOmaImMecs: COCYIBI.
I'mapaBnuueckre MEXaHNU3MBbI
Atmocdepa 3emsin u aTMocdepHoe aaBieHHe. [IpuumHBI
A5 CYIIECTBOBAHUS  BO3AYIIHOW 00o0youku  3emsr.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOrO JAABICHHUS OT
BBICOTBI HaJl YDOBHEM MODSI
A5 WN3mepenue armocdepHoro namienus. I[lpuboper  ans
' U3MEpEHUsl aTMOC(EPHOTO AaBICHUS
47 JlelicTBue XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO.
' BrrtankuBatorias (apxuMesioBa) cuia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJe OT 00bEMaA
4.9 MOTPYKEHHOW B JKUAKOCTH YacTH Tena. Omnpenenenue

BBITAJIKABAIONIEH CHUIBI, JIEUCTBYIOIEH Ha TEJO,

HOTp}/)KéHHOC B JKHUIKOCTh. HpOBepKa HC3aBUCHUMOCTHU




BBITAJIKUBAIOLLEH CUJIbI, JEUCTBYIOLIECH HA TEIO B KUJIKOCTH,
OT Macchl Tena. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD
BBITAJIKUBAIOLLECH CUJIbI, JIEUCTBYIOLIECH HA TEIO B KUJKOCTH,
oT 00béMa TOrpy)KEHHOHW B KHUIAKOCTh YacTH Tela U OT
IUIOTHOCTU KUJKOCTH. KOHCTpyumpoBaHHE apeomeTpa WU
KOHCTPYUPOBAHUE JIOJTKH Hu onpeieiICHue eé

Ipy30I0AbEMHOCTH

4.10

411

@dusnueckue SBICHUS B NPUPOZE: BIUSHHE aTMOC(HEPHOTO

JaBJICHHUA Ha JKUBOI OpraHu3M, ILIaBaHUEC pr6

Texnuueckue  ycTpoiicTBa:  COOOIIAIOLIUECS  COCYHBI,
YCTPOMCTBO  BOJOMNPOBOJA,  THAPABIMYECKUM  TIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIUIHEBOM HAcocC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas padota
5.2 MexaHn4deckast MOLIHOCTD
53 IIpocTble MeXxaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuio paBHOBeCHs pblyara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblYara K OJIOKy
«3omotoe mpaBwio» MexaHuku. KoadduuueHnt noneznoro
5.5 neiicTBus MexaHu3MoB. IIpocTele MexaHH3MBI B OBITY U
TEXHUKE
5.6 [loTeHunanpHas 3HEPTUU TeNa, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
58 IlonmHast MexaHuyeckas »dHeprus. 3aKOH H3MEHEHHs U
' COXpaHEHHSI MEXaHUIECKOM SHEPTHH
[IpakTuueckue padbOTHI:
##HPar###Onpenenenne  paboTbl  CUJIBI  TPeHHUS  OpHU
59 paBHOMEPHOM  JBW)KEHHH Tela [0  TOPH3OHTAILHOU
' noBepxHocTu. MccnenoBanue ycinoBHil paBHOBECHS pblyUara.
N3amepenne KIIJ HaknoHHO# 1iockoctu. M3ydenue 3akoHa
COXpaHEHMsI MEXaHUYECKOI SHeprun
5.10 dusnueckue sBICHUS B IPUPOJIE: phlYard B TeJe YeI0BeKa
5.11 TexHnueckue  ycTpolcTBa:  pblyar,  IOABMJKHBIM U




HGHO[[BI/DKHBII\/'I 6J'IOKI/I, HAKJIOHHAsA TIIJIOCKOCTb, MPOCTLIC

MEXaHU3MBI B OBITY

8 KUIIACC
Kon
Kox siementa IIpoBepsiemble 3J1eMEHTHBI COEP:KAHUS
pasnesa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISAPHO-KHHETHYECKONW TEOpUHU
6.1 CTpoeHMs BeliecTBa. Macca u pa3mepbl MoseKyd. OIbIThL,
' MIOJITBEPKAAOLIHE OCHOBHbIE MIOJIOKEHMSI
MOJIEKYJISIPHOKUHETUYECKON TEOpUHU
6.2 Mogenu TBEPAOTo, *HUIKOTO U Ta3000pa3HOTO COCTOSIHUN
' BenlecTBa. Kpucramunyeckue u amopdHsie Tena
6.3 OObsicHEHHE CBOICTB T'a30B, XKUAKOCTEH U TBEPIABIX TEJ Ha
' OCHOBE I0JIOKECHUH MOJIEKYISIPHOKMHETHYECKOH TeoprH
6.4 CMaunBaHUE U KalWUISIPHbIE SIBJICHUS
6.5 TeroBoe pacupeHne u cxaTue
6.6 Temmneparypa. CBsA3b TeMIIepaTypbl CO CKOPOCTbIO TEIJIOBOIO
' JIBMDKEHUS YaCTHULL
6
6.7 Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
' SHEpIuu: Tersonepesada U copepiieHue padoTbl
6.8 Bunsl  Temnonepenadu:  TEMJIONPOBOAHOCTb, KOHBEKIIMS,
' U3Iy4YeHue
6.9 KomnnyecTBo TernoTsl. Y aenbHast TEINIOEMKOCTh BEIIECTBA
TernsooOMeH U TemIoBOE paBHOBECHE. Y paBHEHUE TEIIOBOTO
6.10
OanaHca
6.11 [InaBneHne M OTBepAEBaHUE KPUCTAJUIMYECKUX BEIIECTB.
- VeapHas TEIIOTA IIABICHUS
ITapooOpazoBanne u koHaeHcanus. Vcnapenuwe. Kumenwe.
6.12 YaeneHas ~— TemioTa  mapooOpa3oBaHUSA.  3aBUCHUMOCTH

TEeMITepaTyphbl KATICHHUS OT aTMOC(HEPHOTO JTaBICHUS

6.13 BraxxnocTs Bo3myxa




6.14

9Hepr1/1;1 TOILJIMBA. yI[eJIBHaSI TCIIOTA CropaHusa

[punmunsr paboter TemmoBbix aBurareneir KIIJ termoBoro

6.15 asuraresst. TeroBble IBUTaTENM M 3alIATA OKPYKarOUIEH
Cpenbl
3aKOH COXpaHEHMsI U NPEBpAIIECHUS SHEPrUU B TEIUIOBBIX
6.16
mporueccax
[IpakTuueckue padbOTHI:
#HHPar##H#OnpITel 1m0 OOHApY)KEHUIO  JCUCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSKECHHUS.
#HH#Par###OnbIThI o BBIPAIIUBAHUIO KPUCTAJIIOB
IIOBAPEHHOM COJIM WM caxapa.
#HHPar##H#OnpITel 10 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, KUIAKOCTEH U TBEP/BIX TEJL.
###Par#H#Onpenenenue JaBlieHUsT BO3JIyXa B OajioHE
HIIpULA.
H#HHHPar###OnbITHI, JIEMOHCTPUPYIOLLIHE 3aBUCUMOCTb
JaBJICHUS BO3JAyXa OT €ro o0béMa U HarpeBaHus WIH
OXJIQKICHHUSI.
###Par###]IpoBepka TUIOTE3bl JUHEHHONW 3aBUCHMOCTH
6.17 JUTMHBI CTOJIOWKA JKUJIKOCTA B TEPMOMETPHUECKON TpyOKe OT

TEMIEPATYPHI.
###Par##H#HabmoieHe  M3MEHEHHUs] BHYTPEHHEH SHepruu
TeJa B pe3yJbTaTe TEIJIoNnepeaayu U padoThl BHEITHUX CHUIIL.
#HH##Par###llccnenoBanne  ABJICHHS — TEIUIOOOMEHA TP
CMEIIMBAaHUH XOJOJIHOW U rOpsYEd BOJIBI.
#HPar###Onpenenenue KOIUYECTBa TEIUIOTHI, MOTYYEHHOTO
BOJIOM TMpHM TEmI00OMEHE ¢ HarpeTbiM METAUINYECKUM
LHMJIHHIPOM.

#HH#Par##H##OnpeneneHue yaeapHON TETIIOEMKOCTH BEIIIECTBA.
###Par##ccnenoBanue mporecca UCIapeHUs.
##HPar##H#Onpenenenue OTHOCHUTEIILHON BIIQYKHOCTH
BO3TyXa.

###Par#H#Onpenenenue yaeabHOM TEMIOTHI IJIABICHUS JIbJA.




6.18

6.19

®dusnyuecKkue sSBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE
U KaWUISIPHBIE SBJIEHUS B MPHUPOJE, KPUCTAILIBI B MPUPOJIE,
uznydenue CoiHla, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BI;

oOpa3oBaHHe POCHI, TYMaHa, HHEs, CHETa.

Texuuueckue yCTpOICTBA: KauuIsIphbI, MIPUMEPBI
WCIIONBb30BAHUSI  KPUCTAJUIOB, JKUJIKOCTHBIA  TEPMOMETD,
JATYMK TeMIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, IMapoBas TypOWHA, JBHUTraTellb

BHYTPEHHEI0 CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Tel. [[Ba posa aMeKTpUIECKUX 3apsiioB
BzaumoneiictBue  3apsbkeHHbIX  Ted.  3akoH — Kynona
7.2 (3aBUCHUMOCTh CHWJIBI B3aUMOJICHCTBUSl 3apsDKEHHBIX Tell OT
BEJIMYMHBI 3apsJI0B U PACCTOSIHUS MEX]TY TEIaMH )
OnekTpuueckoe rmose. HanpskEHHOCTh  AIEKTPHUUECKOTO
7.3 nosig. [IpuHIun cynepno3uuuu 3JEKTPUYECKUX Iosield (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenu  snekTpuueckux  3apsAoB.  DJIE€MEHTApHBIN
7.4 anektpudeckuii 3apsia. Crtpoenune artoma. [IpoBogHukH H
JTURJIEKTPUKU
7.5 3aK0oH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
- DNEeKTPUYECKUI TOK. Ycnosus CYyILIECTBOBaHUS
' AIEKTPUUYECKOTO TOKA. ICTOUHHUKY TTOCTOSIHHOTO TOKA
27 JleficTBUsI DINEKTPUYECKOrO ToKa (TEMIoBOE, XHUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
. Onektpuueckass  uenb. Cuma  TOkKa.  DIIEKTPUYECKOE
' HaIpsHKEeHUe
29 ComnpoTHBieHHME TPOBOJHUKA. YIEIBbHOE CONPOTUBIICHUE
' BeIllECTBA
7.10 3akon OMa 1st y9acTKa [enu
211 [TocnenoBarensHOE u napajieIbHOe COCTMHCHHUE

IIPOBOAHHUKOB




PaboTa 1 MOIIHOCTb AIIEKTPUYECKOTO TOKa. 3aKkoH Jloyins —

7.12
Jlenna
3 DNeKTpUUeCKne IeNd | TOTPeOUTeNnH  JIEKTPUICSCKON
7.1
sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocrossuHple  MarHuThl. B3auMoneicTBHE  MMOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe nojie. MaruuTHoe 1ojie 3eMJd U €ro 3HaueHHe
7.15
JUIS SKU3HU Ha 3eMile
216 OneiT Opcrena. MarHuTHOE I0JI€ 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 37IeKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MArHUTHOIO TIOJS HA IPOBOJHUK C TOKOM.
DNeKTpoABUTATENIb IMMOCTOSIHHOTO Toka. Mcronbs3oBaHue
7.17
JJIEKTPOJBUIaTeNe B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIopTe
Onbitel @apajnes. SIBreHHE 3JIEKTPOMArHUTHON HHIYKIIHH.
7.18
IIpaBuio Jlenna
Onekrporerepatop. CrocoObl TMOTYYCHHS JIIEKTPUICCKOU
7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX MCTOUYHUKAX
SHEPIUU
[IpakTuueckue padbOTHI:
OnpIThl MO HAOMIOAEHUIO DJIEKTPU3ALMU TeNl WHAYKIHUEU WU
MIPU COMPUKOCHOBEHHH.
HccnenoBanne  ACUCTBUSA ~ JJEKTPUYECKOTO  IOJISL  HA
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOThl  ANEKTPUUYECKON  Iemu
MIOCTOSIHHOTO TOKa.
7.20

W3mepenue u peryupoBaHHe CUIIbl TOKA.

N3mepenue u perynupoBaHuie HaPsKEHUS.

HccnenoBanne 3aBUCMMOCTM CHJIBI TOKa, MJIYIIETO Yepe3
pPE3NUCTOp, OT CONPOTHUBIIEHUS PE3UCTOpPA U HAIPSDKEHUA Ha
pesucrope.

OnepITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTH 3JIEKTPHUUECKOTO

CONMPOTUBJICHUA TIPOBOAHHMKA OT Cro JIWHBI, I[UJIOIIaJAn




MOIMEPEYHOI0 CEUEHUS U MaTepHaa.
[IpoBepka npaBuia CITOKEHHUS HanpsiHKEHUN npu
MOCJIEI0BAaTEIbHOM COEIMHEHUH JIBYX pe3uctopoB. [IpoBepka
MpaBwjia JUId CHJIbI TOKA IPU MAPAIJIETBHOM COEAUHECHUH
pesuctopoB. OmpenencHre padOTHl AICKTPUUYECKOTO TOKa,
uaymero yepes  pesucrop. OmpenesneHue  MOIIHOCTH
SJIEKTPUYECKOTO0  TOKa,  BBIACISEMOW  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, HIYLIETO Yepe3
JaMIOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJI
HarpeBarensi. VMccienoBaHue MarHUTHOTO B3aMMOJACHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. V3ydyeHWe MarHMTHOro IMOJiA
MMOCTOSIHHBIX MarHUTOB NIPH WX OOBCIWHECHUHU U Pa3/ICIICHHUH.
UccnenoBanume  AEUCTBUS ~ DJIEKTPUYECKOTO  TOKAa  Ha
MarHUTHYIO CTpEJIKY. OMBITHI, JIEMOHCTPUPYIOLIUE
3aBUCUMOCTh CHWJIbI B3aUMOJEUCTBUSl KATYIIKM C TOKOM H
MarHuTa OT CHWJIbl TOKAa W HAIpPaBJICHUS TOKA B KaTyIIKE.
N3ydyeHue nelcTBUS MArHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM. KonctpynpoBanue n U3y4eHUe paboThI
anektpoasurarens. Mamepenune KIIJl snekTponBurareabHOM
YCTaHOBKH. OnbITE o HCCJICTOBAHUIO SIBIICHUS
BJIEKTPOMArHUTHON WHIYKLIHMHU: HWCCIECIOBAHUE W3MEHEHUH

3HAYCHHUA U HAIIPABJICHUS MHAYKIIMOHHOTO TOKa

7.21

7.22

@u3nYecKue SBJIEHUSA B MPUPOIE: DIIEKTPUUECKHUE SBICHUS B
atMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMid, Jpeid MOIHOCOB, POJb MArHUTHOTO TOJS JUIS

JKHM3HHU Ha 36MHG, MOJISIPHOC CUSAHUC

Texuuyeckue yCTpOﬁCTBaZ 9JICKTPOCKOII, aMIIepMETp,

BOJIBTMETpP, PEOCTAT, CUETUYHK BHCKTpI/I‘-ICCKOI\/'I OHCPIUH,

JIEKTPOOCBETUTEIILHBIE puoopsI, HarpeBarebHbIE
ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MIpEeI0XPaHUTENH, AJIEKTPOMAarHur, AIIEKTPOJIBUraTEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA




9 KUIIACC

Kon

paszzena

Kox hnemenTa

[IpoBepsieMble IEMEHTBI COAEP)KAHUS

MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema
- oTcyéra
8.2 OTHOCUTETBHOCTH MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSMOJIIMHEHOE JBUKEHUE
###Par###HepaBHOMEpHOE  TIPAMOJIMHEHHOE  JIBH)KCHHE.
8.4 Cpenssisi 1 MTHOBEHHAs! CKOPOCTh Te€jla TP HEPABHOMEPHOM
JBUKEHUU
8.5 VYckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE
8.6 ###HPar###CrobomHoe nanenue. OnbITel [ anumes
#HH##Par###PaBHnomMepHOe NBIKEHHE 1O OKPYXHOCTHU. [lepuon
8.7 U yactota oOpamienus. JluHelHas W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBEHOE YCKOPEHUE
8.8 ITepssiit 3akoH HploToHA
8.9 Bropoii 3akon HerotoHa
8.10 Tpernii 3akoH HeroTona
8.11 H#HPar###] [puHuMn cynepno3uuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#Par###Cuna  TpeHMs: CWila TPEHMsI CKOJIBXKEHHUS, CHila
813 TPEHUS TIOKOSI, IPYTUE BUIBI TPEHUS
8.14 #H##Par###Cuna TSXKECTU W 3aKOH BCEMHPHOTO TSATOTCHHS.
' YckopeHnne cBOOOTHOTO MaeHHs
8.15 Bmwxenune miuaHer Bokpyr Comnma. IlepBas xocMuueckas
' ckopocTb. HeBecomMocTh 1 neperpy3ku
PaBHOBecue MaTepuanbHOW TOUKH. AOCONIOTHO TBEPIOE
8.16 TEJ0
###Par###PaBHoBecre TBEPIOTO TeNa ¢ 3aKPEIIEHHON OCHIO
847 BpaieHus. MomeHT cuibl. LleHTp Tsoxectn
8.18 Nmnynec Tena. MI3menenue nmmynsca. mnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa




8.20

#H#HPart##PeakTUBHOE IBIKEHUE

8.21

Mexannueckasi paboTa U MOILIHOCTb

8.22

8.23

Pabora cun Tspkectu, ynpyroctu, TpeHus. CBs3b 3HEPTUU U
paboThI

HOTCHHI/IaJ'IBHaSI OHEpIUia TCIa, IIOJHATOI'O Hanqg

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25

###Par###Kunernyeckas SHEPTHS. Teopema 0

KMHETUYECKOU SHEPrUu

8.26

H#HPar###3aKoH coxpaHEeHUsI MEXaHUYECKOW SHEPTUU

8.27

8.28

8.29

[TpakTuyeckune paboOTHI:

Onpenenenue cpeaHel CKOPOCTH CKOJNbKEHUs Opycka Hid
JBWDKEHUS [IapUKa 10 HAKIOHHOH MIockocTu. OmnpeneneHue
YCKOpEHUsl Teia TMpU PABHOYCKOPEHHOM JBUKEHHH IO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYyTH OT BpPEMEHU IIpU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumores3bl: €clAM TPU  PaBHOYCKOPEHHOM
JBID)KEHUU 0€3 HaualbHOW CKOPOCTH IYTH OTHOCSTCS KaK Psif
HEUETHBIX 4YMCEeN, TO COOTBETCTBYIOIIME MPOMEXKYTKU
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTU CHJIBI TPEHHS CKOJBXEHHUS OT
CHJIBI HOpMaJIbHOTO JaBiieHus. Onpeaenenue ko3 duimeHTa
TpeHus: ckoibxeHus. OmnpenesneHue XECTKOCTU TMPYKHUHBI.
Omnpenenenne paboOThl CUJIBI TPEHUS TPH PaBHOMEPHOM
JIBIDKEHUH  Tella MO0 TOPU30HTAIbHOM  IOBEPXHOCTH.
Ornpenenenne paboThl CHIIBI YIIPYTOCTH TIPU TOIBEME TPy3a ¢

HCIOIL30BaHHUEM HEIOIBHIKHOTO U IMOIBMIKHOTO OJI0KOB
@u3nyecKUe SBJIECHUS B IPUPOAE: NPWIMBBI U OTIIUBHI,
nBwkeHne 1aHer COMHEYHOW CHUCTEMBbI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHUYecKkre yCTpOHUCTBA: CIIUAOMETP, JATYMKH MTOJIOKEHUS,

pacCTodHuAd U YCKOPCHUSA, PAKCTLL

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI




9.1

9.2

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHUI: IEpUOJ], YacTOTa, AMIUIMTY 1A

MaremaTuyeckuii M NMPYXKUHHBIA MasTHUKU. [IpeBpaienue

SHEPTUH MPHU KOJICOATEITLHOM JIBHIKEHUN

9.3

9.4

3aryxatomue  KoieOaHus. BulHyXaeHHbIE — KOJeOaHMS.

Pe3onanc

Mexanuueckue BOJHBL. (CBoOMcTBAa MEXaHWYECKUX BOJIH.
[IpononbHbie W TmONEpeuHble BOJHBI. JlJIMHA BOJIHBI H
CKOpPOCTh €€ pacrpocTpaHeHus. MexaHMYeCKue BOJHBI B

TBEPJIOM TeJie, CEHCMUYECKHUE BOJTHBI

9.5

3ByK. 'poMKOCTh U BbicOTa 3ByKa. OTpakeHue 3ByKa

9.6

9.7

9.8

9.9

WHudpa3Byk U ynbTpa3Byk

[TpakTuyeckue paboTHI:

OnpeneneHue  4acTOTHI u nepuoAa  KoJyieOaHM
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4acTOThl U MEpUOAa KOJIeOaHUM MPYKMHHOIO
MasiTHUKa

Uccnenosanue 3aBUCUMOCTH nepuosia  KoJjeOaHMiA
[OJIBEIIEHHOI'0 K HUTH I'py3a OT JJIMHbI HUTU. MccnenoBanue
3aBHCUMOCTH Mepro/ia KoneOaHui NPyKUHHOTO MasiTHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBHCHUMOCTH eproJia KojaeOaHHi
rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. I3mepenne yckopeHus cBOOOIHOTO MaieHUs
@dusuyeckue SBIECHUS B MPHUPOAC: BOCIPUATHE 3BYKOB
JKUBOTHBIMH,  3€MIIETPSICEHHME, CEMCMHMYECKHE  BOJIHBI,
IlyHaMH, 3XO0

TexHuueckue  ycTpOWCTBAa:  3XOJIOT,  MCIIOJIB30BAHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT

10.1

HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

SHeKTpOMaI‘ HUTHOC  IIOJIC. BJICKTPOMaFHI/ITHLIC BOJIHBI.

CBoIICTBA HJIEKTPOMAarHUTHBIX BOJH

10.2

[IIxana 3n€KTPOMarHUTHBIX BOJIH

10.3

OnexkTpoMarHuTHas mnpupoga cBera. CKOpOCTb CBeTa.

BosHoBBIE CBOMCTBA CBETA




11

10.4

[TpakTuyeckue paboOTHI:
N3ydeHne CBOMCTB AICKTPOMAarHUTHBIX BOJH C IOMOIIBIO

MOOUITBHOTO TenedoHa

10.5

dusnyeckue SABICHUS B MPUPOJE: OMOJIIOTMYECKOE IEHCTBUE
BUAMMOIO,  YJIbTPa(HOIETOBOIO M PEHTI€HOBCKOI'O

W3JTyYEHUN

10.6

Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE

SJICKTPOMArduTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111
11.2

queBa;I MOACIb CBETA. HcTounuku cBeTa

[IpssMonMHENHOE pacIIpOCTpaHEHUE CBETA

11.3

114

Otpaxkenue cBera. [lmockoe 3epkano. 3aKOH OTpa)KEHUSA
CBETa
[Ipenomnenue cBera. 3akoH mpenomieHus cBeTa. [lomHoe

BHYTPEHHEE OTPAKEHUE CBETA

115

JInnza. Xop nyyen B JIMH3E

11.6

11.7

11.8

Ontnueckass cuctema (¢oroammapara, MHKPOCKONa U
TEJIECKOIa

I'ma3 xak onTtudeckas cucreMa. bumM3opykocTte H
JAJIbHO30PKOCTh

Paznoxkenue Oenoro cmera B CIICKTP. OnwiTel HeroTOHA.

CroxeHue ceKkTpaabHBIX 1IBETOB. [lucnepcus cBera

11.9

[TpakTrueckue paboThI:

#H#Par###lccnenoBanue  3aBUCHUMOCTH  yIJla  OTPAXKEHMS
CBETOBOTI'O Jy4a OT yIJia MaJeHusl.

HHHPar##13yuenue XapaKTEPUCTUK U300pakeHMs
IpeaMeTa B INIOCKOM 3epKalle.

#H#Par### lccnenoBanue 3aBUCUMOCTH yrjla TNPEOMIICHHS
CBETOBOIO Jy4ya OT yIJIa MaJeHHs] Ha TPaHUIE «BO3AYX —
CTEKJION.

###Par### lonyuenue M300pakeHU I c IIOMOIIBI0
coOuparoIIe TMH3BL.

###Par###Onpeneneane  GOKYCHOTO  PACCTOSHHS |

OINTHUYECKON CHJIbI co61/1pa101uel71 JINH3EI.
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HHHPar###OnBITHI 110 Pa3IoXeHUI0 OEJI0ro CBeTa B CIIEKTP.
#HH##Par###OnbITHI 110 BOCTIPUATHIO IIBETA MIPEAMETOB TIPH UX
HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI
duznueckue siBjaeHus B pupoje: 3armenus: Connna u JIyHsl,
11.10 [[BETa TeJl, ONTUYECKUE sBJIEHUS B atMocdepe (1BeT Hebda,
pedpaxuus, paayra, MUpax)
1111 TexHuueckue yCTpOWCTBA: OYKH, NEpHUCKom, (oToammapar,
' ONTUYECKHE CBETOBOJIbI
KBAHTOBBGIE SABJIEHUA
121 Oneitel Pe3epdopaa u muanerapHas Mojeiab atroma. Mojelnb
' aroma bopa
192 Hcnyckanne W TOTJOLIEHHME CcBeTa aToMoM. KBaHTHI.
' JInHeiyaTpie CIEKTPhI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
194 Crpoenue aromHoro sapa. HykioHHass Mojaenb aTOMHOIO
' sapa. M3oTonbl
s PannoaktuBHble mpeBpamienus. [lepuwon  momypacmana
' ATOMHBIX sIJIEP
126 SnepHple peakuuu. 3aKOHBI COXpPAHEHHs 3apsIOBOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuun cunTe3a u nenenus sanep. VcrouHuku sHepruu
' Connua u 38€31
12.9 SlnepHas sHepreruka. JleicTBHE paJllOaKTUBHBIX U3JIYyYEHUN
' Ha KUBbIC OPTaHU3MBbI
[TpakTiueckue paboThI:
HabGnmronenne  CIUIOMIHBIX W JIMHEWYaTBIX  CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBaHne TPEKOB: M3MEPEHHUE HSHEPIrUM YaCTULBI II0
TOpPMO3HOMY IyTH (TI0 hoTOrpadusm).
W3mepenue painoakTUBHOTO (poHa
@dusnyeckue  SABICHMS B IPUPOJE:  €CTECTBEHHBIN
12.11 pPaZOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAKTHBHOE
U3IIy4eHHE MIPUPOTHBIX MUHEPAJIOB, JeicTBre




paarOaKTUBHBIX H3queHPII>’I Ha OpraHu3M 4CJIOBCKaA

12.12

TexHu4ecKkue yCTpOMCTBA: CIEKTPOCKOI, WHJIMBHIYaJIbHBINA

JO03UMETP, KaME€pa Bunscona




IHPOBEPSAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
NMPOBEPAEMOro YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0
TpeOoOBaHMS o01mero oopazosanus Ha ocHoBe ®PI'OC

[Tonumanue ponu GU3MKK B HaydyHOW KapTHHE MHpPA; cHOPMUPOBAHHOCTD
0a30BbIX IPEACTaBICHUN O 3aKOHOMEPHOU CBS3M U IIO3HABAEMOCTH SIBJIICHUIM
IPUPOBL, O POJIM SKCIEPUMEHTa B (HU3HUKE, O CUCTEMOOOpa3yoLel poiu
¢u3uKN B Pa3sBUTHM €CTECTBEHHBIX HAayK, TEXHMKM M TEXHOJOTuil, 00
OBOJIONMKM  (U3WYECKHX 3HAHMH HM WX pPOIM B  LEJIOCTHOM
€CTECTBEHHOHAYYHOM KapTHHE MHpa, O BKJIA/Ie POCCUHCKHUX U 3apyOeKHBIX
yu€HBIX-QU3UKOB B pa3BUTHE  HAyKH, OOBSCHEHHE  MPOIECCOB

OKpYyKaromero Mupa, pa3BUTHEC TCXHUKHU U TEXHOJIOTHI

3HaHUA O BHJAX MaTepuH (BEILECTBO M I0JIE), O JBMXKEHUHM Kak crocode
CYLIECTBOBaHMSI MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHOH TEOpUU CTPOECHUS
BEIIECTBA, O (DPU3MUYECKON CYIIHOCTH SIBIEHUM HPUPOIbI (MEXaHUYECKHUX,
TEIUIOBBIX, IEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHE pa3InyaTrh SBJICHUS
[0 ONHMCAaHUI0 MX XapaKTEePHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHE, YMEHHUE paclo3HaBaTh
NPOSIBJICHUE H3YYEHHBIX (PU3MUECKUX SBIECHUII B OKpYXKalOIIeM MHpeE,

BBIJIEJISISL UX CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH ITOHSTHHHOTO arrmapara U CHUMBOJIMYECKOT'O A3bIKa
(bH3HKH U HCIOJIb30BAHUC HUX IS PCUHICHUA y‘Ie6HHX 3ala4; YMCHUC
XapaKTCPU30BaTh CBOICTBa TCII, (bmnqecxne SABJICHUA W TIPOLECCHI,

HCIIOJIb3YA (I)YH)IaMeHTaJIBHBIe N OMIIMPUICCKHUEC 3aKOHBI

VMeHnue OnHCHIBAaTh HN3YYCHHBIC CBOMCTBA Te€l H (1)I/ISI/I‘~ICCKI/I€ SIBJICHUA,

HCIIOJIb3YA CI)I/I3I/I‘IGCKI/IC BCIIMYHHBI

Brnagenune ocHoBaMH METOJOB HAYYHOTO MO3HAHUS C YUETOM COOIIOICHUS

mpaBuj1 6€30MacHOTo TpyAa: HabMoIeHHe (PU3NUECKUX SBIICHUMN:

YMEHHE CaMOCTOSTETbHO COOMpPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3
5 JAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJ OIBITA U

3aMKCHIBATh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

IMPOBCACHUC IIPAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:

YMCHHC IJIaHUPOBATH HU3MCEPCHMUA, CaMOCTOATCIIbHO CO6I/IpaTB




9KCIIEPUMEHTAIBHYIO YCTAHOBKY IO MHCTPYKIMM, BBIYHMCIATH 3HAUEHUE
BEJIMYMHBI U aHAJIM3UPOBATH IOIYYCHHBIE PE3YyJIbTaThl C YU4ETOM 3aJaHHOU
MIOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBEJICHUE HECJIOXKHBIX HKCHEPUMEHTAIBHBIX UCCIJICIOBaHM;
CaMOCTOSITENILHO COOMPATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY M TPOBOIMTH
UCCJIEIOBAHUE II0 MHCTPYKLUH, MPEACTABIATh IMOJIYYECHHBIE 3aBHCHUMOCTH
¢u3nvYeckux BENUYMH B BHJIE TaOuuIl W TrpadUKOB, YYUTHIBATH

IIOrp€IIHOCTH, A€JI1aTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICAOBAaHUA

[Tonnmanue XapakTEpHBIX CBOWCTB (PU3MYECKUX Mojelel (MaTepuaibHas
TOYKa, a0COJIOTHO TBEPAOE TENI0, MOJACIU CTPOSHUS Ta30B, XKUIAKOCTCH U
TBEPABIX TeJ, IUIAaHETapHas MOJE]b aToMa, HYKJIOHHAs MOJENIb aTOMHOI'O

A1pa) ¥ yMEHUE IPUMEHATH UX ISl 00bACHEHHS (PU3NYECKHUX TIPOIIECCOB

YMmenne o0bACHATh (PU3NYECKHE TPOLECCHl U CBOWCTBA TEJ, B TOM YUCIIE H
B KOHTEKCT€ CHUTyallUii IPaKTHUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABJITH IPUYMHHO-CICACTBEHHBIE CBS3M M CTPOUTH
OOBsSICHEHHE C ONOpOW Ha H3yYeHHbIE CBOICTBAa (DM3NYECKUX SIBJICHUM,

(bH3I/I‘-I€CKH€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

VYMmenue pemate pacu€THble 3a1a4M (Ha 0a3e 2 — 3 ypaBHEHUN), UCIIOJB3Ys
3aKOHBI U (POPMYJIBI, CBS3BIBAIOLINE (PU3MUECKUE BEJIMYMHBI, B YaCTHOCTH,
3alMMCbIBATh KPATKOC YCJIOBHUEC 3aJiadd, BBIABJIATH HEAOCTAIOMIME OAHHBIC,
BbIOMpAaTh 3aKOHBI M (OpMyJbl, HEOOXOOUMbIE [uId €€ pelleHus,
HCIIOJIB30BATh CIIPABOYHBIC JAaHHBIC, HPOBOJUTH paC‘IéTBI U OICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHMs (PU3NYECKON BETUYMHBI; YMEHUE
ONpEeAENATh Pa3MEpPHOCTh (PU3MUECKOH BEIMYMHBI, IOJIYYEHHOH MpH

pCUICHUHU 3a1a9U

10

YMeHHe xapakTepu30BaTh IPUHIMUIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM YHciIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB M0 UX ONMUCAHMIO, MCIIONb3Yys 3HAHMS O CBOMCTBAX (PU3MUECKUX

SIBIICHUH U HCO6XO,ZLI/IMI:>I€ (I)I/ISI/ILIGCKI/IG 3aKOHOMEPHOCTHU

YMeHue UCNOoNb30BaTh 3HaHUA O (PU3MUYECKHX SBICHUSX B MOBCEIHEBHOM
KU3HU i oOecriedeHHss 0e30MacHOCTH Mpu oOpalleHuu ¢ OBITOBBIMU
npubopaMM M TEXHHYECKHMHU YCTPOWCTBAMH, COXPAaHEHMS 37I0POBbS H
COOJIFOJICHUSI HOPM HKOJIOTUYECKOTO MOBEJICHHSI B OKpY’Kalolled cpene;
MOHUMaHHEe HEOOXOAMMOCTH MPUMEHEHHs JIOCTH)KCHUH (U3UKH U

TEXHOJIOTHI JJId paliMOHAJIBHOT'O IMPUPOA0IIOJIb30BaHUA




11

OnbIT moMcka, TpeoOpazoBaHMsT W MPEACTaBICHUS  HHGOpMAIUU
(U3UYECKOTO  COJAEpXAHUS C  HCIOJIb30BaHMEM  MHGOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TGXHOHOFHﬁ; YMCHHUEC OLCHUBATH JOCTOBCPHOCTH
MOJyYCHHOW  MH(OpPMAllMM HAa OCHOBE HMCIOUIMXCS 3HAaHUH |
AONOJHHUTCIBbHBIX HMCTOYHUKOB; YMCHHC MHCIIOJIB30BATh IIPU BBIINOJIHCHUN
YUeOHBIX 3a/laHuil  HAYYHO-TIOMYJISIPHYIO  JIUTEpaTypy  (U3HYECKOTO
COJIEp>KaHusl, CIIPABOYHBIC MaTEpHUaIIbl, peCypchl ceTu MHTEepHET; BlIajcHHe
0a30BbIMH HaBBIKAMH MPEOOpa3oBaHusi MHPOPMAIMK M3 OJHOW 3HAKOBOM
CUCTeMBI B JIpYI'yl0; YMEHHE CO3[aBaTh COOCTBCHHBIC NHCHMCHHBIC H

YCTHBIC COO6H_[CHI/IH Ha OCHOBEC I/IH(i)OpMaHI/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




HEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA OI' ITO

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJlePKAHUS
1 MEXAHWYECKUE SABJIEHUA
11 MexaHnyeckoe  JBHJKCHHE. MarepuanpHas ~ TOYKA. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEepHOE M HepaBHOMepHOe nBHKeHue. CpenHsas ckopocts. Dopmyna st
1.2 BBIYHCIICHUS CpeaHEel ckopocTu: V = S/t
PaBHOMepHOE mpsIMOJIMHENHOE [BH)KEHUE. 3aBUCHUMOCTb KOOpPAMHATHl Tejla OT
BPEMEHH B CIy4ac paBHOMEPHOT'O NPSIMOJIMHENHOTO IBUKEHUS:
13 () =x,+ut
I'paduky  3aBUCUMOCTH OT BpPEMEHM /s MPOEKUUU CKOPOCTH, IPOEKLUHU
HepeMELICHUs], TyTH, KOOPAUHATHI IPU PABHOMEPHOM IPSIMOJIMHENHOM JABHIKEHUU
3aBUCHUMOCTh KOOpJMHATBI Tejla OT BPEMEHH B Clydyae pPaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKCHHUS:
2
Sf)=vo, i+ ay * ;
2
@opMybl 115 IPOEKIUHU NEPEMELIEHMS], IPOEKLIUN CKOPOCTU U MPOEKIUN YCKOPEHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
2
14 .sx(a‘)=v‘}x-r+ax-3~
U.\'U) =Up, T4, L,
a,(f) =canst,
szz - le: =la,s,
I'padukm 3aBUCHMOCTH OT BpEMEHHM JJIsl MPOEKIIMH YCKOPEHHUs, MPOEKIMH CKOPOCTH,
IIPOEKIIMH TIEPEMEIICHNs, KOOPAMHATBl IPU PAaBHOYCKOPEHHOM IMPSAMOJIMHEWHOM
JBUKEHUHI
CBobonHoe mnanenue. Dopmysbl, ONUCHIBAIOIIME CBOOOAHOE TMaJeHUE Tena 110
L5 BEPTUKAIN (IBUKEHUE TEJla BHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH 3E€MIIN).
' ['paduku 3aBUCHMOCTH OT BPEMEHH JUIsl POEKIIUN YCKOPEHHUS, MPOEKIIUN CKOPOCTH U
KOOPJAMHATHI PH CBOOOHOM MAJCHUU Teja M0 BEPTUKAIU
1.6 CKopoCTh paBHOMEPHOTO JBUKEHMS TeJa 110 OKpYXHOCTH. HarnpaBienue ckopocTi.




@dopmyna Ui BBIUMCICHHS CKOPOCTH 4Yepe3 paguyCc OKPYKHOCTH U TEPUOJ
oOparreHus:

2nR
YT

LenTpocTpeMuTesbHOE YCKOpEHHE. Hanpasnenue LEHTPOCTPEMUTEIBHOTO

yckopenusi. Dopmyrna ist BBIYMCIEHUSI YCKOPEHHUS:

2

dopmyia, CBSI3bIBatOIIAsl IEPUOJ M YACTOTY OOpalCHUS:

Y =?

Macca. IInotHocTs Bemectsa. Popmyra i BBIYUCICHUS IIIIOTHOCTH:

17 -
V
1.8 Cuna — BektopHas ¢usuueckas BennuuHa. ClioxeHue cuil
1.9 SIBnenue nnepuuu. Ilepsolit 3akon HproToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBlIEeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 . =—_F
F 2 ‘Fl—>2
Tpenue Nmokos M TPEHHE CKOJIbKEHHs. DopMyna I BBIUMCICHUS MOIYJISL CHIIBI
TPEHUS CKOJIbKEHUS:
1.12 7 v
p = H-
Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi nepopmanuu
(3akoH ['yka):
1.13
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHUS:




My -1,
F=G.—1 _2
R2
Cuna TskecTH. Y CKOpEHHe CBOOOIHOTO T1a/ICHHUS.
dopmyiia s BHIYUCICHUS CHITBI TSHKECTH BOJIHM3H MmoBepxHoCcTH 3emun: F = mg.
Jswkenue mianer Bokpyr Cosnia. [Tepas kocMudeckas ckopocTh. HeBecoMocTh 1

Heperpy3Ku

1.15

Nmmynbe Tena — BeKTopHast Gu3MUYecKas BeTHIHHA.
D=mi

Nmnynsc cucremsl tein. M3menenue umnyisca. Mmmnyibsce cumsl

1.16

1.17

3akoH COXpPAaHCHUSA UMITYJIbCa JJIA SaMKHyTOP'I CUCTCMBEI TCII:
p=myU sy =const
PeaktuBHOE ABHKEHHE

Mexannueckas pabota. @opmyia st BEBIYUCICHHS paOOThI CHITHI:

A=Fscosa

Mexanuueckas MOITHOCTD:

n=4
I

1.18

1.19

Kunetnueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JIA BBIYUCIICHU S KHHETHYECKOMN

SHEPruu:

HJUE
By

TeopeMa 0 KMHETHYECKOMH SHCPIHUHU. q)OpMy'J'Ia JJIA BBIYHMCIICHHUA HOTCHHH&HLHOﬁ

SHEPTrUu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexanuueckas SHEPTUA:
E=E,+E,

3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUIIBI TPEHHUS.

1.20

HpOCTBIe MEXaHHU3MBEI. «30JI0T0e IMpaBUJI0» MCXaHHKH.




Poruar. Moment cuiist; M - Fl.

VYcioBue paBHOBECHS phluara:
M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesman
AS&TIM‘IH

1.21

JlaBiienue TBEpIOTO TENA.

(DOpMy.]'Ia JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[Ol"O TCIa:

£
p==-

JlaBienue raza. ATMoc(epHOe TaBlIcHHE.

FI/I,I[pOCTaTI/I‘-IeCKOG JaBJICHUC BHYTPU KUIAKOCTHU.

dopmyna 11 BBIYMCIICHMS TABJICHNS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBauueckuii npecc

1.23

1.24

3akoH Apxumena. @opmyna i ONpeIeleHNs] BBITAIKUBAIOIIEH CUIIbI, JEUCTBYIOLIEH

Ha TCJI0, HOpr)KéHHOC B XXMJIKOCTbHh HNJIH ras:
YCHOBI/IC IJIaBaHUA TEJIA. HHaBaHI/Ie CyI[OB u BO3,[[yXOHJIaBaHI/Ie

Mexanudeckue KosnebaHus. AMIUIMTYZAA, MEPUOA M 4YacToTa Kosebanuil. dopmyna,

CBSI3BIBAIOIIIAS YACTOTY W MIEPHO]T KOJIeOaHUH:

1.25

1.26

1.27

Marematnueckuii W NpPYKUHHBIM  MasTHUKM. [IpeBpamienwe »HEprum 1mpH

KoJIe0aTeIbHOM JABHMKXCHHUHN
3aTYXaIOH_II/IC KoJIeOaHMsI. BLIHY)KIICHHBIC koJsieOanus. Pe3onanc

MexaHU4eCKHe BOJIHEI. HpOI[OJ'ILHLIC U TIONICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTB pacnpoOCTPaHCHUS BOJIHBI:

Lh=v-T

1.28

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/IC 3BYKOBOI71 BOJIHBI Ha T'paHULEC ABYX




cpen. MHdpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

N3mepeHne cpemHeil IUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL, JKECTKOCTH
OPY)KUHBL, KOX(PQHUIMEHTAa TPEHHUS CKOJBXECHUS; pabOThl CHUJIBI TPEHHS, CHIIbI
YIPYTOCTH; CpeJHEeH CKOPOCTH JBWKEHHUS Opycka IO HakKJIOHHOW IIJIOCKOCTH;
YCKOpeHHUs1 Opycka MpH JBWXKEHWU MO HAKJIOHHOW IUIOCKOCTH; YaCTOTHI W HEpuoja
KoneOaHui MaTeMaTHYeCKOTO MasTHHKA, YacTOTBl W Iepuoja  KojeOaHWi
NPY)KUHHOTO MAasTHUKA; MOMEHTA CHWJIbI, ACUCTBYIOIIETO Ha pbluar; pabOThl CHIIbI
YIIPYTOCTH TPU MOIBEME Ipy3a C MOMOIIBI0 HEHOABHMKHOTO OJIOKa; PabOTHI CHIIBI
YIPYTOCTH MPH MOABEME TPy3a ¢ TOMOIIBIO MTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOH YacTh
TeJa M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOMICH CHUJIBI OT MAacChl
TEeNa; CHJBl TPEHHSI CKOJBXEHHS OT CWJIBI HOPMAaJIBHOTO MaBJICHUS W OT poja
MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOIIECH B MPYKUHE, OT CTENEHH AedopMariu
NPYXHHBI, YCKOpEeHHsI Opycka OT yrila HakJOHa HampaBSIOUIeH; eproja (4acTOThI)
KOJICOAHWH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Tepuoja KOJeOaHWH MPYKUHHOTO
MasTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI; HCCIEAOBAaHNE HE3aBUCHMOCTH
nepuosia KojeOaHWii HHUTSHOTO MAasTHHKA OT Macchl Tpy3a. llpoBepka ycmoBus

PaBHOBCCH:A pbluara

Qusuueckue A61eHUsA 6 npupode: TIPUMEPHI JBIXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B
YKUBOM M HEKUBOU IpHpoJie, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI
U OTIUBBI, JBUXKEHHE IIaHeT COJHEYHON CHCTEMBI, PEAKTUBHOE JIBM)KEHUE KMBBIX
OpraHU3MOB, pbIUaru B TeJi€ YeJOBEKa, BIMSHHE aTMOCHEPHOro JaBJIECHUS HA KUBOM
OpraHu3M, IUIaBaHUE pPbIO, BOCHIPHUSATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICEHMUE,

CECMUYECKHUE BOJHBI, I[yHAMH, 9XO

1.31

Texnuueckue ycmpoticmea: CIAJOMETpP, JaTYUKU MOJIOKEHHs, PpACCTOSIHUA MU
YCKOPEHHUs, JWHAMOMETp, TOAIIUIHUKKA, pPaKeThl, pblUar, MOJABWXKHBIA U
HEMOJABIKHBIA  OJIOKM, HaKJIOHHas IUIOCKOCTb, MPOCTbIE MEXaHU3Mbl B OBITY,
cooOIaronmecss CoCyapl, YCTPONCTBO BOJONPOBOAA, TUAPABIMYECKUIl mpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, TIOPIIHEBOM HACOC, apeoMeTp, IXOJoT,

HCIIOJIb30BaHUE yJIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

2.1

OCHOBHBIC TOJOKCHUS MOJ'IGKy.TIHpHO-KHHGTH‘-I@CKOﬁ TCOpHUU CTPOCHHA BCIICCTBA.
MO,Z[CJII/I TBép,Z[OFO, KHUIKOT'O u rasoo6pasHoro COCTOSIHUM BCIICCTBA.

Kpucranmmaeckue u amopdabie Tena




JBm>xeHue yactull BemiecTtBa. CBsA3b CKOPOCTH JABMXKEHHUSI YACTHI[ C TEMIEPATYPOM.

2.2
bpoyHoBckoe nBmxkenue, muddy3us
2.3 CMayuBaHue ¥ KalWLISPHBIC SIBICHUS
2.4 TemnnoBoe pacHIMPEHHUE U CKATUE
2.5 TemnnoBoe paBHOBECHE
26 BHyTpennss sueprus. Pabora u Terionepeaada kak criocoObl K3MEHEHHUS BHYTpEHHEH
SHEPrUU
2.7 Buel Teronepeavyn: TeIIONPOBOIHOCTh, KOHBEKIUS, H3TYICHHUE
Harpesanue u oxnaxjaenue Tei. KoJIMuecTBO TEIUIOThL. Y AelbHAs TEIUIOEMKOCTD:
2.8 = [ — ]
O=cml\t, -1
3aKOH COXpaHCHHsI SHEPTUHU B TEIUIOBBIX IpoIeccax. Y paBHEHHE TEILIOBOro OaiaHca:
2.9 Ql +Q2 +..=0
Hcniapenne u KoHACHcalus. MI3MeHeHre BHYTPEHHEH SHEPTrUuH B MPOIecce UCTapEHHUSI
2.10 U KoHJeHcaruu. Kurenue ®uakocTu. Y ienbHas TeroTa napooopasosanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[TnaBnenne u kpucraym3aius. VI3MeHeHHEe BHYTPEHHEW SHEPTHH TPH TUIABJICHUH U
KPUCTAITU3AIUU. Y IelbHAsI TEIJI0Ta TUIaBIeHUS:
2.12 Q
m
BuyTpeHHss SHEprusi cropaHus TOIIMBA. YelbHas TEIUIOTa CropaHus TOIUIMBA: (| =
2.13 Q/m
2.14 [Tpuntmne! pabote! TernoBbix aurareneii. KI1J[ trermioBoro asurarens
Ipaxmuyeckue pabomul
W3mepeHune yIeNbHON TEIUIOEMKOCTH METAUTMISCKOT0 IHJIUHAPA; KOJIHYSCTBA
215 TEIUIOTHI, TTOJyYEHHOTO BOJOW KOMHATHOW TemrmepaTypbl (PMKCHPOBAHHOW MAacchl, B

KOTOPYHO ONYHICH Hal"peTHﬁ MUIMHAP, KOJIUYCCTBA TCINJIOTHI, OTAAHHOTO HArpCThiM
OUIIMHAPOM, ITOCJIC OITYCKAaHUA €ro B BOAY KOMHATHOM TCMIICPATYPHhI; OTHOCHUTEJIbHOM

BJIAXKHOCTH BO3aYyXa, YJIGHBHOP'I TCIJIOTHI IIJIABJICHUA JIbJA. I/ICCJ’IGHOBaHI/Ie N3MCHCHUA




TEMIIepaTypbl BOJBl MpPHU pa3IUYHBIX YCIOBHSX; SBJICHHUSA TEIUNIOOOMEHA TpHU

CMEITMBAHUH XOJIOJTHOW U TOpsiued BOJIBI; MPOIEcca UCTIapeHUs

Duszuveckue A61eHUs 8 npupode: IOBEPXHOCTHOC HATAXKCHNE U KAITUJIJIAPHBIC ABJICHUA

2.16 B MPUPOJE, KPUCTAIBI B Tpupojae, uznyueHue ColiHIA, 3aMep3aHue BOJIOEMOB,
MOpPCKHUE Opr3bl; 00pa30BaHUE POCHI, TyMaHa, WHesl, CHeTa
Texnuueckue ycmpoiicmea: KanWUBSIPhl, TPUMEPHl HCIOJIb30BaHHUS KPHUCTAJIIOB,
2.17 KUJKOCTHBIM TEPMOMETP, NaTYHK TEMIIEPaTyphl, TEPMOC, CHCTEMa OTOILICHUS IOMOB,
THUTPOMETPBI, IICUXPOMETP, TapoBasi TypOUHA, IBUTATEIIb BHYTPCHHETO CTOPAHHSI
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnexTpusanus Tei. J[Ba BUa AIEKTPHUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI JCKTPHUECKOTO 3apsiia
34 Onektpudeckoe  mosie.  Hanpspk€HHOCTH — 3NeKTpUYecKoro  mosst.  [IpuHiun
' CYIEPITO3UINH IEKTPHUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu  anekrpudeckux  3apsjoB.  JIeWCTBUE  AJIGKTPUYECKOTO  TOJS  HA
' IeKTpUdecKue 3apsibl. [[pOBOIHUKN U TUIICKTPUKH
[TocTostnubIil AnexkTpudeckuid Tok. J[leificTBust anekTpudeckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOe COMPOTUBIICHHE. Y ACTBbHOE IJIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma ais ygactka snekrpuueckoi renm: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
1,=1,. U=U,+U,. R=R +R,
39 [TapannensHoe coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=1+L; Rz%.
CMeniaHHbIe COSTUHEHHUS IPOBOTHUKOB
3.10 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul




3akon Jxxoynsa — Jlenna:

3.11 0= 12 R-t
3.12 OnbiT Opcrena. MarHuTHOE 1oJe MPSAMOro MPOBOJHUKA C TOKOM. JIMHUM MarHuTHOU
' WHIYKIIAH
3.13 MarauTHOe 1oJjIe MOCTOSHHOTO MarHuTa. B3anMo1elicTBUE OCTOSITHHBIX MarHUTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipaxmuueckue pabomul
H3mepenue aeKTprUiecKoro COMpOTUBICHUS PE3UCTOPA; MOIIHOCTU SJIEKTPUUECKOTO
TOKa; pabOTHI NIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJTBI TOKA, BO3HUKAIOIIETO B MIPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH COITPOTUBIICHHUSI OT
' JUIMHBL  TMIPOBOAHHMKA, IUIOMIAM €ro IOMNEPEYHOr0 CEUYECHHs] U YAETbHOTO
COTMPOTUBIICHUS.
[IpoBepka mnpaBusia Jyisi 3JIEKTPUUECKOTO HANPSDKEHHS TPH  TOCIEI0BATEIBHOM
COCIMHEHUH TPOBOJHUKOB; TMpaBujia M CHJIBl DJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM COSTUHEHNUU ITPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s61eHUs 6 Npupoode: DIEKTPUUECKHUE sBIEHUS B armocdepe,
3.17 AIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMid, Apeid MOII0COB, POIb
MarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuyeckue ycmpoucmea: 3JIEKTPOCKOII, aMIIEpMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 JNEKTPUYECKON  DHEPTUHU, DIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTeNbHbBIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DJIEKTPUUECKHE TPEAOXPAHUTENN, SJIECKTPOMArHHUT,
AIEKTPOABUTATENb MOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOMHBL. [1Ikana 3neKTpoMarHUTHBIX BOJTH
3.20 JlyaeBas Mmojienb cBera. [IpssMOTHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEITOMIICHHUS CBETa
3.23 Hucniepcust cBera
3.4 JInnza. Xox nydeit B muH3ze. DoKycHOE paccTosHUE JIUH3bI. OnTHYecKas: cuila JIMH3bIL:

D=1/F




3.25

I'ma3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl

Ilpakxmuueckue pabomul
#H##Par###lI3mMepeHe  ONTUYECKOW CHJIBI  coOWparomield  JIMH3BI,  (DOKYCHOTO
paccrostHus coOuparomieil JTUH3bl (IO CBOWCTBY paBEHCTBA Pa3MEpOB IpeaMETa U

U300paxKeHus, KOorja NpeaMeT pacloiokeH B JBOMHOM (oKyce), IoKa3aTess

3.26 IIPEJIOMJICHUS CTEKIIA.
###Par###llccnenoBanue CBOWCTBA HW300pPaKEHMS, IOJYYCHHOTO C  ITOMOIIBIO
coOuparonield JMH3bI; U3MEHEHUS (OKYCHOTO PACCTOSHHS JBYX CIIOKEHHBIX JIMH3,
3aBHCHUMOCTH yTJjla IPEJIOMJICHHsS] CBETOBOrO Jy4ya OT yrja MaJeHUs Ha TpaHule
«BO3yX — CTEKIIO»
3.97 Qusuueckue aenrenuss 6 npupode. 3armenust Connua u JIyHbl, IBeTa Tel, ONTHYECKHUE
' aBieHus B atMocepe (1BeT Heba, pedpakuus, paayra, MUPax)
3.28 Texnuyeckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBGBGIE ABJIEHUA
4.1 PagnoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakium anbpda-u OeTa-pacnana
4.2 OmnsiTel Pesepdopaa no paccesnuto anbha-vactui. [nanerapHas Moiens aToma
4.3 CocraB aTomHOrO sipa. M30TOIBI
4.4 Ilepuon nonypacnaaa aTOMHBIX SIAEP
4.5 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOIO U MacCOBOT'0 YHCET
Qu3suueckue sa61eHUsA 8 npupode: eCTeCTBEHHBIN paTuOaKTHBHBIA (POH, KOCMHUYECKHE
4.6 Jy4H, PATHOAKTUBHOE U3ITydeHUE MPUPOIHBIX MUHEPAJIOB, ACHCTBHE PATUOAKTHBHBIX
U3ITy4eHUI Ha OpraHU3M YeTOBeKa
47 Texnuyeckue ycmpoiicmea: CHEKTPOCKON, WHAWBHIYAIbHBIM JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa
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