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IHHOACHUMTEJIBHASA 3AIINCKA

[IporpamMma mo (Qu3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS COCTaBJCHA Ha
OCHOBE TIOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBarenbHOl mporpammsbl, npenctaBieHHbBIX B PI'OC OO0, a Takke ¢ ydy€Trom
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yueOHOTO
npeamera «Pusukay.

Copepxanre  mporpaMMbl 1o (U3MKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TpaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3ALMI0 U3Y4YeHHUs (U3UKU Ha
JeSITeILHOCTHOM OCHOBE. B mporpamMMe mo (u3uKe y4UTHIBAIOTCS BO3MOXKHOCTH Yy4€OHOTO
npeaMera B peanusanuu TpedoBanuiit GI'OC OOO kK MmIaHUPYEeMBIM JUYHOCTHBIM H
METaNpeIMETHBIM  pe3yjbTaraM  OOy4YeHHs, a TakKKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOILIET0 00pa30BaHMUs.

[Iporpamma 1o ¢u3MKe ycTaHABIUBAET pacipenesieHne yueOHOro Marepuaia 1o rojaam
oOydeHus: (MO KjaccaM), MpejjaraeT MPUMEPHYIO IOCIEAOBATEILHOCTh H3YUYCHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHSl MPEIMETHOIO COJIEPXKaHUS M YU€TE€ BO3PACTHBIX
O0COOEHHOCTEH 00yYaromuXCs.

[Iporpamma mo @u3uke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW IOMOIIH
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TIPEIMETY .

duznka SBISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX  y4EOHBIX
MPEJMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JeXAaT B OCHOBE IPOLIECCOB M SIBJICHUM,
M3Yy4YaeMbIX XUMHEH, OUOIOruel, aCTpOHOMUEN U (PU3HUECKOW reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpA, TMPEJOCTABISICT HauOoyiee SICHbIE 0O0pasIlbl
MPUMEHEHUsT HAay4HOTO METOoJla TO3HAaHMS, TO €CTh CIOoco0a TMOMYyYEeHHs] JTOCTOBEPHBIX
3HAHUU O MUpE.

OpHa u3 rnaBHBIX 3a1a4 (PU3NYECKOT0 00pa30BaHuUs B CTPYKType 00111ero oopa3oBaHus
COCTOUT B (POPMHPOBAHUU ECTECTBEHHO-HAYYHON TPAaMOTHOCTH W HMHTEpeca K HayKe y
00yJarommxcs.

N3yuenne ¢usukun Ha 0a30BOM YPOBHE MPEAIOJATAET OBIAJICHUE CIEAYIOINIMMHU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATHh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNS,

e UHTEPHPETUPOBATH JAHHBIE U HUCIOJIH30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJTYy4Y€HHUS BHIBOJOB.

Henu u3ydenuss pU3MKU Ha ypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs ONpPENENECHbI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@Pusuka» B  00pa3oBaTENbHBIX
opranmzamusix Poccuiickoit @enepanuu, peaan3yomux OCHOBHbBIE 00Ie00pa3oBaTeIbHbIC
porpaMMbl,  yTBEpPXKAEHHOW pemeHueM Koiutermn  MuHUCTEpCTBA  MPOCBELICHHS
Poccutickoit @eaepanmu (ipotokon ot 3 mekadbps 2019 r. Ne [TK-4BH).

ey uzyyenus: pU3sMKU:



e TMpPHOOpETEHHE MHTEpPEeca U CTPEMIICHHS OOYydalolUuXCs K HAy4YHOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJIe IMO3HaHUS U (POopMUpOBaAHUE
UCCIJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMmHpoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3yYEHUS OCHOB
CTpOCHHS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopMupoBaHue TmpeACTaBICHUHA O poau (GU3MKU A9 pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TMPEJACTABICHUA O BO3MOXHBIX cdepax Oyayuied mnpodeccruoHanbHON
TSI TeIbHOCTH, CBSI3aHHOW ¢ (PU3MKOH, MOATOTOBKA K JalbHEWIIEeMy OOyYeHHIO B
3TOM HAINpPAaBJICHUU.

JlocTkeHHe 3THX LieJied MporpaMMbl MO (PU3MKE Ha YpOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHMsI 00ECIIEYNBAETCS PELUICHUEM CIIEAYIOUINX 3a8a4;

e TMpUOOpPETEHHE 3HAHMA O JHUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHWYECKHUX,
TEILJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e MpUOOpPETEHHE YMEHUN OMNUCHIBAaTh W OOBSICHATh (U3NYECKUE SBJICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEUICHUS NPOCTEUIIUX PAaCYETHBIX 3a/a4 C HMCIOJBb30BAHUEM
(U3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;

e pa3BUTHE YMEHMIl HaAOJNIONAaTh MPUPOJHBIE SBIECHUS W BBINOJIHATH OIBITHI,
nabopaTtopHble pabOThl U IKCIEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIOIb30BAaHUEM
U3MEPUTENbHBIX TIPUOOPOB;

e OCBOEHHE TPUEMOB paboOThl ¢ MH(POpMaIend (HU3MIECKOTO COJACPIKAHMsI, BKIIOYAs
MH(OpPMALMI0O O COBPEMEHHBIX JOCTHXKEHUSX (U3UKH, aHAIU3 U KPUTHYECKOE
OlLICHMBaHUE UH(OpMAIINH;

e 3HAKOMCTBO cO c(epamu mpodeccuoOHATbHON AEsTENbHOCTH, CBSI3aHHBIMHU C
Gu3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHIKEHUSX
(u3HUECKON HayKH.

Ha uzydenue ¢uszuku (0a30BbIil YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIIEro 00pa30BaHUs

otBoAuTCs 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B Heleln), B 8 kitacce — 68 yacos (2
yaca B Hezlelo), B 9 kitacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemplii B mporpamMme mo (pusuke nepedyeHb J1adopaTopHbIX padOT U OIBITOB
HOCHUT PEKOMEHJIaTENIbHBIN XapakTep, yUUTeNlb JIelaeT BHIOOP MpOoBeneHUs Jab0paTOPHBIX
paboOT M OMNBITOB € Y4E€TOM HHAMBHUIYaAJTbHBIX OCOOCHHOCTEH OOydaromuxcs, CIUCKa
OKCIIEPUMEHTAJIBHBIX 3aJaHHUM, TpPEIaraeéMblXx B pPaMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
AK3aMeHa 1o (PUu3MKe.



COIEPXAHUE OBYYEHUA
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Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KAI0IEro MUpa.

®du3uka — HayKa o npupoe. SAsnenus npupoapl. Guznueckue BICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duznyeckue BeNUYUHBL. V3Mepenue ¢usznueckux BenuyuH. Pusznyeckue MpUOOpHI.
ITorpemHocTs M3MEpEHU. MeXnyHApOaHAS CUCTEMA EAUHULL.

Kax ¢usuka u npyrue ecrecTBeHHbIE HAyKH U3y4atoT IpupoAy. EcTecTBeHHO-HAYUYHBIH
METOJI TO3HaHus: HaOIIOJCHHE, MOCTAaHOBKA HAYYHOTO BONPOCA, BBIIBWKEHHE THIIOTE3,
AKCIIEPUMEHT IO TMPOBEpPKE THUNOTE3, OOBACHEHHE HaONogaeMoro sipieHud. OnucaHue
(U3MYECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEeIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2. @uznyeckue NpudOpsI U MpoLeAypa NPSAMbIX U3MEPEHHUI aHAaJIOTOBBIM U U(GPOBBIM

IpUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenuve 1EHbI AEIEHUS Kbl U3MEPUTENBHOTO IpUbopa.

2. H3mepeHue pacCTOSHUM.

3. M3mepenue o0bEMa JKUAKOCTH U TBEPJOTO TEA.

4. Onpenenenue pa3MepoB MabIX TEN.

5. M3mepenue temmeparypbl HNpU HOMOIIM JKHAKOCTHOTO TEPMOMETPAa M JIATYHKA

TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHus IO NMPOBEPKE TMIIOTE3bl: JAIBHOCTH IOJIETA IIAPUKA,
MyIIEHHOI0 TOPU30HTAIILHO, TEM 00JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKa.

Paszpnea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BeLIeCTBA.

Crpoenue BemiecTBa: aTroMbl U MOJIEKYJIBI, UX pa3Mmepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHue yactul BeniecTBa. CBsA3b CKOPOCTH JBHMKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBuwxkenue, nuddysus. BzaumoaelcTBue 4YacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, JKUIKOCTEH UM  TBEPABIX
(KpucTalsIMYecKkux) Tesl. B3anMoCBsI3b MEXy CBOMCTBaMU BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. (OCOOEHHOCTH arperaTtHbIX
COCTOSIHUH BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysum.

3. HaOnionenue siBneHUM, OOBACHSIOMIUXCS NPUTSHKEHUEM WM  OTTaJIKMBAHHEM

YaCTHI] BEIECTBA.



Jlabopamopnvie padbomel u onvimol.
1. OneHka nuaMeTpa aToMa METOJIOM PSIOB (C UCTob30BaHueM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ia30B.
3. OmnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBuikeHue U B3aumMoieicTBHE TeJl.
Mexanuueckoe ABWkeHUE. PaBHOMEpHOE M HepaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABUKEHUH. PacyéT myTH U BpEMEHH JIBUKEHUSL.
SBneHne wHepUMU. 3aKOH MHEpLUHUHU. B3auMoaeicTBUE Tel KaK MPUYMHA MU3MEHEHUS
CKOpPOCTH JBHWKEHMS Tel. Macca kak mepa uHepTHOCTH Tena. [ImoTHocThs BemecTBa. CBs3b
TJIOTHOCTHU C KOJIMYECTBOM MOJICKYJ B €IUHUIIE 00bEMA BEIIIECTBA.
Cuna Kak XapakTepuUCTHKa B3auMoAeicTBusA Teil. Cuina ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ IMOMOIIBI JMHAMOMETpaA. SIBIEHUE TArOTeHUS M cuia Tskectu. Cuna
TSKECTU Ha Apyrux Iuta”ertax. Bec tena. HesecomocTs. CrioskeHMeE CHIl, HAIPABIICHHBIX 110
onHou mpsmou. PaBHopencTByromas cun. Cuna TpeHus. TpeHHE CKOJIbXKEHUS W TPEHHE
nokosi. TpeHue B pupoJie U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHne MexaHM4eCKOro JBMKEHUS Tea.
2. M3mepeHune CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
3. HaOnroneHue siBJICHUS UHEPIIVH.
4. HaOmroneHne u3MeHeHUs1 CKOPOCTH MPU B3aUMOJICHCTBUH TET.
5. CpaBHEHHE Macc 110 B3aUMOJEHCTBHUIO TEII.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnwie pabomel u onvimeol.
1. OmpeneneHre CKOPOCTA PABHOMEPHOIO JABMKEHHS (IIApUKa B JKUJIKOCTU, MOJETHU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK Jajiee).

2. OmnpeneneHue cpeHed CKOPOCTH CKOJBKEHMs OpyCKa WJIM IIapHKa MO HAKJIOHHON
IUIOCKOCTH.
OmnpeneneHre MWIOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh paCTSKEeHUs (aedopMaliin) npy>KHUHbI OT
MIPUIIOKEHHOUN CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT BEca TeJla
Y XapakTepa CONPHUKACAIOIINXCS TIOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

Hasnenue. CrocoObl yYMEHBIIEHHMS M YyBeJIW4YeHUs JaBieHus. JlaBienwe rasa.
3aBUCUMOCTh JaBJIeHUsI Tra3za oT 00béMa, TemmepaTyphsl. llepenaua naBiaeHust TBEPABIMU
TeJaMHU, )KUJIKOCTSIMU U razamu. 3akoH Ilackaisd. [IlHeBMaTHUeckue MalIvMHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT r1younsl. ['mapocratndeckuit mapagokc. CooOaronyecs: cocy/abl.
['unpaBnuyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe aasienue. [I[puyuHbl CyIECTBOBAHUS BO3AYLIHOM
obonouku 3eman. OnbiT Toppuuennu. M3mepenne atMocpepHOTO AaBieHUsA. 3aBUCUMOCTD
aTMoc(epHOro MJaBJIeHUS OT BBICOTHI HajJ ypoBHeM Mops. [lpubGopsl mi1s u3MepeHus
aTMOC(EPHOro JIaBJICHUS.



JleyicTBUE KUAKOCTH M Tra3a Ha IOIPYKEHHOE B HHUX Teno. BrltankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.
JHemoncmpayuu.

A A

N

3aBUCUMOCTH JAaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/ibl.

['mppasnuueckui npecc.

[IposiBienne nercTBUs aTMOChHEpPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela Hu
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcnoBue I1aBaHWsl TEJ: IUIABAHWE WM TIOTPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOUICHHUS IJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOrPYKEHHOM B
AKUJKOCTh YaCTH TeJa.

OnpeneneHre BBITAIKUBAIOLIEH CHIIBI, ACHCTBYIOLIEH Ha TeEJlO, NMOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAJKHUBAIOIICH CHJIbI, JCUCTBYIOIIEW HA TEIO B
XKUIAKOCTH, OT MAcChl TeJa.

OnbITHI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTD BBITAIKUBAOIIECH CUIIBI, JEHCTBYIOLIEH
Ha TEJNO B JKUIKOCTH, OT 00bEMa MOTpyKEHHOW B KUAKOCTh YacTH Tejda U OT
IUIOTHOCTH YKHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAHHE JIOAKU U OIpeneieHue eé
IPy30I0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocTble MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAsg IUIOCKOCTh. [IpaBmiio paBHOBecus
peiuara. lIIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKYy. «3010TO€ MpaBUIIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckast sHeprusi. Knnerndeckas u noteHuuanbHas sHeprud. [IpeBparnieHne
OJIHOTO BHJIa MEXAHUYECKOU SHEPTUU B APYTrOid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

Onpenenenue pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBKEHUHU Tella II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue yciioBuid paBHOBECHS pblUuara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3ydenue 3aKk0Ha COXpaHEHHS] MEXaHUYECKOW DHEPTUN.
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Pa3gea 6. TenioBLIe ABJIEHUS.

OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJI. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKECHUS
MOJIEKYISIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOro,  JKUJAKOTO M Ta3000pa3HOTO  COCTOSHMM  BEIIECTBA.
Kpucraminueckue n amopdubie Tena. OObsICHEHHE CBOMCTB ra3oB, >KMIKOCTEH M TBEPABIX
T€I HA OCHOBE TIOJIOXKEHUH MOJIEKYJSIPHO--KUHETUYEeCKON Teopun. (CmadyuBaHuE U
KanuJUISIpHBIC SIBJICHUSA. TEeII0BOE pacIMpeHUE U CKATHUE.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBUYKEHHSI YaCTHILI.
Buytpennsis sHeprus. CriocoObl U3MEHEHHS BHYTPEHHEW OSHEpruu: TeIvionepeaaya u
coBeplieHue padoThl. Buabl Terionepeaaun: TEMIONPOBOJHOCTh, KOHBEKIIMS, U3TyYCHUE.

KonuyecTBo TeminoTel. YaenabHas TEIIOEMKOCTh BeLIECTBA. TeII000MEH U TEIUIOBOE
paBHOBecue.  YpaBHeHuMe  TeroBoro  OanaHca. [lmaBieHne ©  OTBepaeBaHUE
KpUCTAJUIMYECKUX BEIIEeCTB. YJleabHas TerwioTra IuUiaBieHus. I[lapooOpasoBanue u
koHjeHcanus. Ucnapenue. Kunenue. YaenpHas Temiora napooOpa3oBaHus. 3aBUCUMOCTH
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxuocTts Bo3yXa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPAHUS.

[Tpuntuner padotel TemnoBeix aBurateneit KIIJ| temmoBoro asuratens. TersoBbie
JBUTATEIIN U 3aIIUTa OKPYKAOLIEH CPEIBI.

3aK0OH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TEIUJIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

1. HaGmronenme OpOyHOBCKOTO BHKECHHSI.

2. HaGmonenue nuddysun.

3. HaOnroneHue siBJeHUN CMauuBaHUS U KalWJUISIPHBIX SIBJICHUH.

4. HaOmroneHue TeraoBOro paclimpeHus Tell.

5. M3meneHnue paBieHMs Tra3a TpPU HU3MEHEHMH 0O0bEMAa UM HArpeBaHUU WJIHU
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tennonepenaym.

OxunaxkaeHue npu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepIiiieHIN pabOThl BHEITHUMHU CHUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HabnrofeHune KumeHusl.

12. HabmroeHue nmocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.

13. Mojienu TernaoBbIX JIBUTATEIICH.

Jlabopamopnuie padomel u onvimol.

1. OmbITHI IO OOHAPYIKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

o o N o



3. OnbITel IO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, KUIAKOCTEU U TBEPABIX
TeJL.
4. OmnpeneneHue AaBICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JAyXa OT €ro oobéma u
HArpeBaHUs WIN OXJIAKICHUS.

6. IIpoBepka THUIOTE3bl JWHEWHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KHUJAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTyphl.

7. HaOmroneHnve naMeHeHUs: BHyTPEHHEH SHEPTUU TeJla B pe3yJibTare TeIlonepeauu u

paboOThI BHEIIHUX CHII.

8. HccrnemoBanue sBIEHUS TEIJIOOOMEHA TPHU CMEIIMBAHUHM XOJOJHOW W TOPSYCH

BO/IBL.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYECHHOTO BOJIONW MpPH TEIIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

10. OnpenesieHne yaIeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

DnekTpu3zanus Tei. JIBa pojia 3IEeKTpUYECKUX 3apsAnoB. BzauMoieicTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsAJI0B U PACCTOSIHUSA MEXKTY TeJlaMu ).

OnekTpuueckoe  noje.  Hanpsoxk€HHOCTh  anekTpuyeckoro  nois.  [IpuHiun
CYTEPIIO3UIINH YJIEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsnoB. DJIEMEHTAPHBIN dIeKTpudeckui 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJIEKTPUKHU. 3aKOH COXPAHEHUSI JIIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIIOBHS CYILIECTBOBAHHUS SJIEKTPHUUYECKOTO TOKA. VCTOYHWKH
MOCTOSTHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUMN TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHne. ConpOTHBIIECHUE
IIPOBOJAHUKA. YJIEIbHOE COINPOTUBJIEHHE BellecTBa. 3akoH Owma g ydacTka LEnu.
ITocnenoBaTenbHOE U apaIEIbHOE COCTUHEHNE IPOBOJHUKOB.

PabGoTta m MomHOCTH 3ieKTpudecKoro Toka. 3akoH [[xoymns—JleHma. DnexTpudeckue
LIETIH U IOTPEOUTENHN JIEKTPUUECKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHUTHL. B3auMOIENCTBHUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarauTtHoe 1ojie 3eMJIM U €r0 3HauYeHue JJIs )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe
MOJIe  BJIEKTPUYECKOro ToKa. IIprMeHeHue »BIeKTpOMarHuToB B TEXHUKE. JlencTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUTATENb IOCTOSHHOIO TOKAa.
Hcnonb3oBaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbeitel  @apaznes. SBneHune snexkrpomMarHuTHOM wuHAYKIuU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYYEHUST AICKTPUYECKON JHEPTUU. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.



JHemoncmpayuu.
DJIeKTpU3aLUs Tell.
JIBa poJia 3IEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKask UHAYKIIUS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsJIOB.
IIpOBOAHUKY U JUAJEKTPUKH.
MoennupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIA.
M cTOYHMKHM TTOCTOSTHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B XKUJKOCTH.
. 'a30BBI1 paspsia.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MmepeHune 3JIeKTpUYECKOro HANPsKEHUS BOJTBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. BzaumoiericTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTa.
. MozennpoBaHHe MAarHUTHBIX MOJIEH NOCTOSIHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarHutHoe noje Toka. DJIeKTPOMarHur.
. JIeicTBHE MAarHUTHOTO IOJIsI HA MPOBOJIHUK C TOKOM.
. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue ABIEHUS JIEKTPOMATHUTHON UHAYKIIUH.
. OneiTel @apajes.
. 3aBUCUMOCTb HaIIPaBJICHUS! UHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
OnbITel IO HAOIOACHUIO JICKTPU3ALUU TEJI MHIYKIIUEH U TTPU COMPUKOCHOBEHUH.
HccnenoBanue nercTBUS JIIEKTPUUECKOTO MO HA POBOJIHUKU U JUAJICKTPUKH.
COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbl TOKA.
N3mepenue u peryampoBaHUe HAMPSIKEHUS.
UccnegoBanne 3aBUCHMOCTM CWJIBI TOKA, MAYLIEr0 4Yepe3 pPe3ucrop, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.
7. OnbITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH SJIEKTPHUUYECKOTO COMPOTHUBIICHUS
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAJAN ONEPEUYHOr0 CEYEHHS U MaTepHUaa.
8. IIpoBepka mpaBWiia CJIOKEHUS HANPSHKEHUW TPHU MOCIEI0BATEIbHOM COEIUHEHUU
JBYX PE3UCTOPOB.
9. IIpoBepka mpasuia Jjisi CUIbI TOKA TP MAPAJUIETbHOM COEAUHEHUU PE3UCTOPOB.
10. Onpenenenue padOThI IEKTPUIECKOT0 TOKA, HAYIIET0 Yepe3 pe3ucTop.
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11. OnpenesieHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEIIEMON Ha pE3UCTOPE.

12. MUccrmenoBanue 3aBUCUMOCTH  CWJIbI  TOKA, MIYLIEr0 4YEpe3 JaMIIOYKy, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenenne KIIJI narpesarensi.

14. MccnmemoBane MarHuTHOTO B3aWMOJIEMCTBUS MIOCTOSIHHBIX MarHUTOB.

15. I3yuyeHne MarHUTHOTO TIOJsl TOCTOSHHBIX MAarHUTOB NPH WX OOBEAWHCHUH U
pa3ciiCHUN.

16. MccnenoBanue AEMCTBHS JIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHUSl KaTYyIIKUA C
TOKOM Y MarHuTa OT CHJIBI TOKAa M HAIPABJICHHS TOKA B KaTYIIKE.

18. M3yueHue nericTBrsI MArHUTHOTO TOJI HAa TPOBOAHUK C TOKOM.

19. KoHcTpyHpoBanue u u3ydeHue padoThl JJIEKTPOIBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBurateibHONM yCTaHOBKHU.

21. OnBITH MO UCCIIEIOBAHUIO SIBIICHUSI DJIEKTPOMATHUTHOM WHIYKIIMU: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe aBmxkeHne. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMoONIMHENHOE IBH:KeHUE. HepaBHOMepHOE
IpSAMOJIMHEWHOE ABMKEeHUE. CpenHsss U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM
JBUKEHUM.

VYckopenue. PaBHOyckOpeHHOE mpsMoiuHeiHOoe nBmkeHne. (CBOOOMHOE TMajeHue.
Omnbitel ['anumnes.

PaBHOMepHOE NBHKEHHE TI0 OKPYKHOCTH. [lepnoa u wactota obpamenus. Jlunelinas u
yIJIOBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[Tepseiit 3akoH Hetotona. Broponi 3akoH Hetotona. Tperuii 3akoH HeroTona. [IpuHiumn
CYyNEPNO3ULIU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUS CKOJbKECHUS, CHIIA TPEHUS
TOKOSI, APYTUE BUJIBbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOIrO MaJCHUS.
JBmwxenne mianeT Bokpyr Coinnma. IlepBasi kocmuueckas ckopocTb. HeBecomocTh u
MIEPErpy3KH.

PaBHOBecue MatepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEINIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc tena. I3MeHeHne umiyiibea. IMITynbC criibl. 3aKOH COXPaHEHUs MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cun TsbkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu M padotsl. [loTeHManbHas SHEPTUs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIU.
IloreHnmanbHass odHeprus cxarod npyxkunbsl. Kunernueckas oHeprusa. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPI M.

Jemoncmpayuu.
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10.
11.
12.
13.
14.
15.
16.

Hab6nronenne MexaHnuecKoro IBIKEHUSI TeJla OTHOCUTEIBHO PAa3HBIX TENl OTCUETA.
CpaBHeHuUe MyTel U TPACKTOPUN ABUMKEHHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIHLHO
Pa3HBIX TEJ OTCUETA.

N3MepeHne cKkopoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBHXKEHUSL.

Uccnenosanne npru3HakoB PaBHOYCKOPEHHOTO JIBUXKEHUS.

HaGnronenue nBmKeHUS Tella 10 OKPYKHOCTH.

Habnronenue MexXaHWYECKUX SBJICHUM, TPOUCXOIAIIMX B CHCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM H YCKOPEHHOM JIBUKEHUHW OTHOCUTEIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHUS T€Ia OT MAcChl TeJla U ICUCTBYIOIIEH Ha HETO CUJIBI.
HabGnronenue paBeHCTBA CHIT IPH B3aMMOICHCTBHUH TEII.

N3MeHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUU.

[lepenaua uMItynbca pu B3auMOJEHCTBUU TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOACHUCTBUU TEIL.

CoxpaHeHue UMIyJibca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHHe UMITYJIbCa P a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

Hab6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM IaJICHUU.

CoxpaHeHMEe MEXAHUYECKOM DJHEPruyM NpU ABWKCHUM Tela I0J JCHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa JUisl pa3roHa M JAJbHEHMIIEr0 PaBHOMEPHOIO JABUKEHUS
[IapyKa WK TEIEXKKH.

Omnpenenenue cpeaHed CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa Mo
HaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpPEHHUs Tela NPU PaBHOYCKOPEHHOM JIBHJKEHHH 10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBHUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bI: €CIU TNMPU PABHOYCKOPEHHOM JABMKEHUU 0O€3 HadalbHOU
CKOPOCTH IIyTM OTHOCSATCS KakK psii HEYETHBIX YHCET, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHH OJMHAKOBBI.

WccnepoBanre 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAaJbHOTO
JaBJICHUSI.

Omnpenenenre kodhuIeHTa TPEHUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBXKEHUH Tella II0
TOPU30HTAIILHOM ITOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI YIPYTOCTU MPU MOABEME Tpy3a C HCIHOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydenue 3aKk0Ha COXpaHEHMs YJHEPTUH.



Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHbI.

KonebarenbHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMIA: MepUoI, 4acTOTa,
aMIuITya. MaTteMaThudecKuid W TPYKUHHBIM MasTHUKHU. l[IpeBpamieHue s>HEpruu mnpu
KOJIeOATETbHOM JIBUKCHUH.

3aryxawonme kosieOanus. BwiHykIeHHble KoneOaHusi. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJH. [Ipo/1onbHbIE U MONEpeyHbIe BOHBL. J[1HA BOJIHBI
U CKOpPOCTb €€ pacrpoCTpaHeHUsi. MeXaHUYeCKUEe BOJHBI B TBEPJIOM TEJE, CEHCMHYECKHE
BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpakeHne 3Byka. H(Dpa3Byk U yabTpa3ByK.

Jlemoncmpayuu.

1. Habmrogenue xoneGaHui TeN MO IEMUCTBUEM CHIIBI TSKECTH M CUIIbI YIIPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

3. HaOGnroneHue BBIHYKIEHHBIX KOJI€OaHUN U pe30HaHcA.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MOMEPEYHBIX BOJH (HA MOEIHN).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomel u onvimol.

1. OmpenenieHre YacTOThI M IEPUOIa KOJIEOaHU MaTEMAaTUUYE€CKOTO MasiTHUKA.

2. OmnpenesieHre YacTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Meproa KoJieOaHUN MOJBEIICHHOTO K HUTH Ipy3a OT

JUTUHBI HUTH.

4. VccnenmoBaHue 3aBUCUMOCTH Neprojia KoiaeOaHuii MPy>KMHHOTO MasiTHUKA OT MAacChI

rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TMEpUOJa KojaeOaHuM Tpy3a, MOABEUICHHOTO K HUTH, OT

Macchl rpy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEPHOJa KoOJIeOAaHUN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO IMaICHHUS.

Paszges 10. D1eKTpOMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJe. DIEKTPOMarHuTHbIE BOJIHBI. CBOWCTBA 3JEKTPOMATHUTHBIX
BonH. [llkana »M€KTpOMAarHUTHBIX BOJIH. MCHOJIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JIS
COTOBOM CBSI3U.

DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHue CBOWCTRB 2JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas momenb cBera. Mcrounuku cera. [IpsMonnHenHOE pacnpOCTpaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpa)KEHUs CBETA.



[Ipenomnenue cBera. 3akOoH mpenomiieHHsl cBera. [lonHOEe BHYTpEHHEE OTpaKeHHE
cBeta. Mcnonb30BaHuE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xopn myweit B snmH3e. Ontuueckas cucrema (oToanmnapara, MUKPOCKONA U
Teneckomna. ['a3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Pa3znoxenue Oenoro ceera B crekTp. Omnbitel HproToHA. ClioKeHHE CHEKTPabHBIX
uBeToB. Jlucnepcus ceera.

JHemoncmpayuu.

W o N v kAW R

[IpssMoNMHENHOE PacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecknii CBETOBOJ.

Xox mydei B coOuparonieit JInHs3e.

XOoJ Iy4yelr B pacCEenBAIOIIEH JINH3E.

[Tonyuyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIA.

10. Mopaens riiasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [Tonmydenue 6eoro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1[BETOB.
Jlabopamopnwie pabomul u onvimol.

1.
2.

N o v s

WccnenoBanue 3aBUCUMOCTH yTJia OTPAKEHUSI CBETOBOTO JIy4a OT yTJia MaJcHHUs.
N3ydeHnne xapakTepuUCTHK M300pakeHUs IpeIMEeTa B INIOCKOM 3epKalie.
WccnenoBanne 3aBUCUMOCTU yTJla MIPEJIOMIICHUSI CBETOBOTO Jyda OT yIJIa MaJieHus
Ha TPaHUIIE «BO3IYX—CTEKIIOM.

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Onpenenenre (OKYCHOIO PACCTOSTHUS U ONTHYECKON CHIIbI COOUpAIOLIei TUH3BI.
OnbITHI 110 Pa3yIoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHl IO BOCHPHUSATHIO 1[BETA MPEIMETOB MPHU UX HAOIIOJICHUU 4Yepe3 IIBETOBBIC
(UIBTpBHL.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pesepdopna u miranerapuas mojens atoma. Monens aroma bopa. Ucnyckanme
U norjouieHrue ceera atomoM. KBanTel. JInHeluaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uzinydeHus. CTpoeHHe aTOMHOTO sjpa.
Hyxionnasa moxpens aromHoro sapa. M3ortomel. PannoaktuBHBIE TipeBpaineHus. [lepuon
MOJIypacIiajia aTOMHBIX SIAEDP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MACCOBOrO YHUCEN. DJHEpPrus
CBSI3U aTOMHBIX siAep. CBsizb Macchl M SHepruu. Peakuuwu cuHTe3a W JACNEHUS SIAEP.
Uctounuku sneprun CosHIA U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paAuOaKTUBHBIX U31y4YEHUN HA JKUBbIE OPTraHU3MBI.

Jlemoncmpayuu.

1.
2.

CHCKTpBI H3JIYyUYCHHUA U IIOTJIOUICHUS.
CHCKTpBI Pa3JINYHbIX I'a30B.



3. Cnekrtp BoAopo/a.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cu€Turka HOHU3UPYIOITUX U3TyYCHUH.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmioneHue CrIomHbIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYUYCHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME SHEPTUM YaCTUIBl MO TOPMO3HOMY NIyTH (IO

dboTorpadusm).

3. W3mepeHue pagnoakTUBHOIO (hOHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYTb.

[ToBTOpHUTENBEHO--0000AOMIMI  MOAYJIb TPEJHA3HAYEH [UIsl CUCTEMaTU3aluu |
0000IIEHUsT TPEIMETHOTO COJAECPKAHUS U ONbITAa JEATEIBHOCTH, MPUOOPETEHHOIO MpH
M3YYEHHUU BCEro Kypca (pU3UKH, a TaKkKe JUIsl MOJATOTOBKU K OCHOBHOMY T'OCYJapCTBEHHOMY
AK3aMeHy Mo (puU3uKe JUIsi 00y4daroIMXCs, BHIOPABIIUX ATOT YUYEOHBIN MpeaMeT.

[Ipy wW3yyeHHWHM [JAHHOTO MOIYJS PEAIM3YIOTCd M CUCTEMATU3HPYIOTCS BHUIBI
NEeATENbHOCTH, HAa OCHOBE KOTOPBIX OOECHNEYMBAETCA JOCTUKEHUE TMPEIMETHBIX U
MeETaIpeAMETHBIX IUTAHUPYEMBIX pe3yapTaToOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS SBJICHHN
MPUPOALl U TEXHHUKHU, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3UUECKUE SIBICHHUS, MPUMEHSS
MOJIyYEHHbIE 3HAHUS, pELIaTh 3aJ1a4M, B TOM YHUCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JAaHHOIO pas/iefla peaau3yeTcs 3a CUET
TOT0, YTO 00YHYaOIIMECs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUI pacro3HaBaTb M HAYYHO OOBSCHSATH (hHU3HUECKUE
SABJIEHUS B OKPY’KaIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHbIE METOJbl MCCIENOBAaHUA (PU3HUECKUX SIBICHUIH, B TOM YHUCIE
IUTS IPOBEPKHU TMIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAayYHbIE OCHOBBI HanboJiee BaXKHBIX JOCTUKEHHI COBPEMEHHBIX TEXHOJIOTUH,
HaIrpuMep, MPAKTUYECKOTO HKCIOJIb30BaHUS PA3NIMYHBIX UCTOYHUKOB DHEPrUM HAa OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPTHH.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HAMpPaBICHO Ha

JTOCTIKCHUE  JIMYHOCTHBIX, METANpeIMETHBIX H  TMPEAMETHBIX  00pa30BaTEIHHBIX
pE3yIbTaTOB.

B pesynbrare u3yueHus (PU3MKH Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs Y

oOyyaromierocst 0y1yT copMUPOBaHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTATHI B YACTHU:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

— TMNpOSBJICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX --(DU3UKOB;

2) rpaxJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K AaKTHMBHOMY YYacTUIO B OOCYXKIEHHUM OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKY;
— OCO3HAHUE BaXKHOCTU MOPAJIbHO--3TUYECKUX MTPUHLIUIOB B AEATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIPHUSATHE OCTETUYECKUX KadyeCcTB (PU3MYECKOM HayKu: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

— OCO3HaHUE IIEHHOCTH (PU3MUECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUILIEW COCTABIISIOIEN KYJIbTYpHI;

— pa3BUTHE HAy4YHOW JIOOO3HATENHLHOCTH, MHTEpeca K  HCCIEIOBATEIbCKOM
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOIUOHAJIBHOTO 0JIATOIOJIY 1S

— OCO3HAHHWE IIEHHOCTU 0e30MacHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BaXXHOCTU MpaBUi O€30MacHOTO MOBEACHUS Ha TPaHCIOpPTE, Ha J0porax, ¢
AIIEKTPUUECKUM U TETJIOBBIM 000PYJIOBAaHUEM B JJOMAIIIHUX YCIOBUSX;

— chOpMUPOBAHHOCTh HaBblka pe(dieKCHMU, MPHU3HAHME CBOETO IpaBa Ha OMMOKY U
TAKOTI0 K€ MpaBa y JPyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS:

— AKTUBHOE Yy4YacTU€ B pEHICHWHM TMpakTUYeCKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbLHONM OpraHu3alyy, TOpojaa, Kpas) TEXHOJIOTHYECKOM U COIMaIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

— HHTEPEC K MPaKTUUECKOMY U3YUYEHHUIO Mpodeccuit, CBSI3aHHBIX C (DU3UKOI;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

— OpHUCHTAllUS Ha TpUMEHEHUEe (U3MUECKUX 3HAHWKM Ui pelieHus 3a1ad B 00JacTH
OKpY’Karollel cpe/ibl, IJIaHUPOBAHUS TOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCIJIEICTBUI
JUISL OKPYIKAIOLIEH CPEbI;

— OCO3HaHME TN00aTBbHOTO XapaKTepa FIKOJIOTHYECKUX MPoOIieM U MyTell UX pelieHus;

8) ajanTanuu K U3MEHSAIOIIUMCH YCIOBUAM COLUAJIBHOM U MPUPOJIHOM CPeAbI:



— TOTpPeOHOCTh BO B3aMMOACWCTBUU TNPHU BBIIOJHEHUHM HCCIIEAOBAHUI M TPOEKTOB
¢u3nveckoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHUX;

— TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTUUYECKYIO A TEIbHOCTD;

— MOoTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUU, B TOM yHcie (HOpMyIUpOBaTh UJEH,
HOHSTHS, TUIIOTE3bI O (PU3NYECKUX O0BEKTAX U SBICHUSAX;

— OCO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKU;
— IJTAHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3UYECKUX 3HAHMIA;

— CTpPEeMJICHHWE aHaJIM3upOBaTh M BBISBIATH B3aWMOCBSI3M TMPUPOJBI, O0IIECTBA U
HKOHOMHUKH, B TOM YHCIIE C UCTIOIh30BaHNEM (PU3UUECKUX 3HAHUM;

— OIIGHKAa CBOMX JEHCTBHH C y4€TOM BIIMSHHUS Ha OKPY’KAIOIIYIO Cpely, BO3MOXKHBIX
I7100aNIbHBIX TTOCJIEACTBUN.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHus mporpaMmbl M0 (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus y oOyuaronierocsi OyayT chopMUpPOBaHbI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJTFOYAIOIINE TTO3HABATEIbHBIC YHHBEPCAIBbHBIC Y4YCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
yHUBEpCaJIbHbIC yUeOHbIC IEUCTBUS, PETYJISITUBHbIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBUS.

Ilo3naBaTejibHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble Jjornyeckue 1eficTBHAL

e BBIABIIITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKNA O0BEKTOB (SIBJIICHUN );

e YCTaHABIIMBAaTh CYIICCTBCHHBIM TPH3HAK KJIACCH(PUKAIIMH, OCHOBAHHS IS
0000111eHNs U CPAaBHEHUS,

e BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B paccMaTpuBaeMbIxX (hakTax, JaHHBIX
1 HAOJTFOICHUSX, OTHOCSIIUXCS K (PU3NYSCKUM SIBIICHUSIM;

e BBISBJISITH IPUYUHHO--CIIC/ICTBEHHBIE CBSI3U MPHU U3YYCHUHN (HU3HYCCKUX SIBICHUN U
MPOIIECCOB, JCNaTh BBIBOABI C HCIOJIB30BAHMEM JICTYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSA3SX (PU3NUECKUX BEITUYMNH;

e CaMOCTOSITEILHO BBIOMpATh CHOCOO pemieHus Yy4yeOHoU (Qu3nyeckor 3amayu
(cpaBHEHME HECKOJIBKUX BAapHAHTOB PEIICHHs, BBIOOp HamOOJee MOIXOJSIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHCB).

Ba3oBble ucciienoBareLbCKue 1elCTBUSA:

e HCIMOJBH30BaTh BOMPOCH KaK UCCIIENOBATEIHLCKUI MHCTPYMEHT TIO3HAHUS;

e TMPOBOJWUTH IO CAMOCTOATEIHLHO COCTaBJIEHHOMY IUIaHy OIBIT, HECJIOKHBIN
(bU3UYECKUI YKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0BAHNE (PU3UUECKOTO SIBJICHUS;

e OIICHWBATHh HA MPUMEHUMOCTh M JOCTOBEPHOCTH HH(OPMAITHIO, ITOTYUCHHYIO B XOC
MCCJICIOBAHMSI WJIA DKCTIEPUMEHTA;

e CaMOCTOSITEILHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOALI IO pe3yjibTaTam
POBEIEHHOIO HAOIIOAEHUS, OTIbITA, UCCIIEIOBAHUS;



MPOTHO3MPOBATh BO3MOXHOE MalibHEHWINee pa3BUTHE (PU3NUYECKUX IMPOIECCOB, a
TAK)K€ BBIABUTATh TPEANOJIOKEHUSI 00 WX pPa3BUTHH B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

MPUMEHATh Pa3JuYHbIE METOJbI, HHCTPYMEHTBI M 3allpoChl NMIPU MOUCKE U OTOOpE
uH(GOPMaIIMU WIK JAaHHBIX C yUETOM MPEAIoKEeHHON yueOHO! (hr3nuecKoi 3a1auu;
aHAJIU3UpOBaTh, CHCTEMATU3UPOBaTh M  MHTEPIPETUPOBATH  MHGOPMAILIUIO
Pa3IUYHBIX BUJOB U OPM IPEICTABICHHUS;

CaMOCTOSTENIbHO BBIOUpATh ONTUMANIbHYIO (hOpMy MpeAcTaBiIeHUs UHGOPMALUUA U
WJUTIOCTPUPOBATh PENIaeMbIe 3a/1adyd HECIOKHBIMM CXEMaMH, IHarpaMMmaMu, UHOM
rpadukoi ¥ ©X KOMOMHALIUAMHU.

KoMMmyHnKkaTHBHBbIE YHMBeEPCAJIbHbIE YUeOHbIe NeiCTBUS:

B X0Jie OOCYXXJIeHHMs y4eOHOTO Marepuaja, pe3yJIbTaToOB JIabOpaTOPHBIX pabOT H
MIPOEKTOB 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYKTAa€MOH TeMbl U BBICKA3bIBAThH
WJeu, HAIlCJICHHBIC Ha pEIICHHWE 3a7a4d W TOJIep)KaHHue OJIaroXeraTeIbHOCTH
OOIICHUS,

COTIOCTABJISATh CBOMU CYXJIACHUS C CYXXISHHUSIMH JPYIHX YYaCTHHUKOB JIHAJIOTa,
0OHapyKMBaTh PA3IUINE U CXOJICTBO IMO3UITUA;

BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

MyOJMYHO TPENCTaBIATH PE3YJAbTAThl  BBIMOJHEHHOTO (DU3UYECKOTO  OIBITA
(?KCcIIepuMeHTa, UCCICAOBAHNS, POEKTA);

MMOHUMATh U HCIIOJB30BaTh MPEUMYIIIECTBA KOMAHIHON M MHAMBUIYaTbHON paOOTHI
Y peIICHUU KOHKPETHON (pU3MUeCKOr MPOOIIEMBI;

MPUHUMATh TICJIM COBMECTHOM JEATEIHHOCTH, OPTaHWU30BBIBATH JCUCTBHUS IO €€
JTOCTIDKCHHIO:  PaclpeneliaiTh poiH, OOCYXKIaThb TIPOLECCHl W Pe3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATh CBOIO YacTh PabOThI, JOCTUTAs KauyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPIAUHUPYSI CBOM JIEHCTBUS C IPYTUMHU YICHAMH KOMaH/IbI;
OIICHWBATh KAaueCTBO CBOEr0 BKJaJa B OONMH TPOAYKT TIO KPHUTEPHUSM,
CaMOCTOSTEIILHO C(OPMYIMPOBAHHBIM YUYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITh TPOOJIEMBbl B JKU3HEHHBIX M YUYEOHBIX CHUTyalUUsX, TPEOYIOMIMX s
perieHus: GU3NYeCKUX 3HaAHUI;

OPUEHTHUPOBATHCS B PA3NIMUHBIX MOAXOAAX NPHUHATHS pelIeHu (MHIMBHUIYaTbHOE,
MIPUHATHUE PELLICHU B TPYIIE, IPUHATUE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM pelieHus (GU3MYECKOM 3a7aud WM TUlaHa
UCCJIEIOBAHUS C YYETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIaracMble BAPUAHThI PEIICHU;

7enath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.



CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Npeyiararh IjiaH €€ NU3MEHEHHUS,;
OOBSACHATh NPUYUHBI JTOCTHKCHHUS (HEIOCTHUKEHUS) pPe3yJIbTaTOB IESATEIBHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS
(U3NYECKOTr0 HCCIEeOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
WU3MEHMBIINXCS CUTYalluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LEIU U YCIOBHSIM;

CTaBUThb ce0sl HAa MECTO JPYroro 4ejoBeKa B XOJI€ CHOpa WM JIUCKYCCHMM Ha
Hay4HYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

Mpu3HaBaTh CBOE NPaBO Ha OMMOKY MpU pelIeHUH (PU3NYECKHX 3a7ady WIH B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHIty 00yueHus B 7 Kjacce IpeMETHBIE PE3yJIbTaThl HA Oa30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

WCIIOJB30BaTh TMOHATUA: (PU3MUECKUEe W XUMHUUYECKUE SIBJICHUS, HaOI0JICHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAUHUIIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPAOE, )KHUJIKOE, Fa3000pa3HOE), MEXaHUUECKOE
IBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE), TpPAaeKTOPHUs,
paBHOAEICTBYyIOIAs cuia, AedopManus (ympyras, IJIacTUYECKas), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

paznuyath saBieHus (Auddy3us, TEMIOBOE JBIKEHHWE YacTUIl BEIIECTBa,
PaBHOMEPHOE [IBUKEHUE, HEPAaBHOMEPHOE IBUKEHUE, WHEPLHS, B3aUMOJCHCTBUE
T€J, pPaBHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHON OChIO BpalleHus, epenaya
JABJICHUs] TBEPABIMU TeJIaMH, KUAKOCTAMHM M Ta3aMu, aTMoc(epHOe aBJICHUE,
IUTaBaHUE TeJ, TMPEBpaAlICHUS MEXaHUYECKOM DHEPruu) MO OMUCAHUI0 HX
XapakKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE
busnuecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UUECKUX SIBIICHUM B OKPYKAIOIIEM MUPE,
B TOM 4HCJIe (PU3NUECKUE SBJICHUS B MIPUPOJIC: MPUMEPHI ABUKEHUS C PA3IMUYHBIMU
CKOpPOCTSIMU B JKMBOW U HEXKUBOW MPUPOJE, NEUCTBUE CUIbI TPEHUS B NMPUPOAEC U
TEXHUKE, BIUSHUE aTMOC(EPHOTO JAaBJICHHUS HA KUBOW OpPraHU3M, TUIABaHUE PHIO,
phIUard B Tejie YeloBeKa, IPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUI;

OTNMUCBHIBATh HW3YUYEHHBIC CBOMCTBA Tel U (U3UUYECKUE SIBJICHUS, HCIOIb3YS
¢usnueckne BenMUMHBI (Macca, O0BEM, IIJIOTHOCTh BEIIECTBA, BpPEMsi, MYTh,
CKOpPOCTb, CpPEIIHSISI CKOPOCThb, CHJIa YNPYrOCTH, CHJIa TSKECTH, BEC Teja, CHuia
TpeHus, JaBieHue (TBEPAOro Tella, >KUIKOCTH, Tra3a), BbITAIKMBAIONIAs CuUJa,
MexaHudeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOT0 JIEUCTBUS MEXAHU3MOB, KUHETUYECKAs] U MOTEHIUANIbHASL SHEPTHS), IPH



OMHCAaHUU MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI MUCTOIb3yEMbIX BETUYHH, X
o0O3HaUeHUA W eAMHMUIBI (U3NYECKUX  BEJIWYUH, HAXOOUTh  (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHE SIBICHHUS W TPOIECCHI, HCIOJIb3YS
MpaBUJIa CJIOKEHUS CUJl (BIOJb OJHOM MpsaMoil), 3akoH ['yka, 3akoH [lackaisi, 3aKoH
Apxumena, IpaBWIO paBHOBECHs phiuara (0JI0Ka), «30J0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPaHEHUs MEXaHWYECKOW »HHEPruHM, IpPU OTOM JaBaThb CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3MYECKUE SIBICHHUSA, MPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyaluuld MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABILATH
IPUYUHHO--CJIEJICTBEHHBIE CBSA3HU, CTPOUTH 00BSICHEHUE U3 1—2 JIOTMYECKUX I11aroB C
onopoi Ha 1-2 M3y4YEeHHBIX CBOWCTBA (DU3MUECKUX SIBJICHHMM, (PU3MUECKHUX 3aKOHA
WJI 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3agaud B 1—2 JeHCTBUSA, HCMOIb3Yys 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIME (PU3MYECKHE BEJIWYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJadd
3aMUChIBaTh KPaTKOE YCJIOBHE, MOACTABIATh (PU3UMUECKUE BEIMYUHBI B OPMYJIIBI U
IPOBOJUTH Pacd€Thbl, HAXOJUThH CIIPABOYHBIEC JIaHHBIE, HEOOXOAUMBIE AJIsl PEIICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUHHBL;
pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOKHO PELIUTh MPU TOMOLIM (PU3UUECKUX
METOZ0OB, B OIIMCAHUM HCCIICIOBAHUA BBIACIATH IIPOBEPAEMOE IPEIAIIOIOKEHUE
(rumotesy), pa3nMyaTh W HUHTEPIPETUPOBATH IOJYUYEHHBINH pE3yJbTaT, HaXOAWUTb
OLIMOKY B XO/I€ OMbITA, JIeJaTh BHIBOJIBI 110 €T0 pe3yIbTaTaM;

MPOBOJIUTh OMNBITHI MO HAOMIONECHUIO (U3UYECKUX SBJICHUU WIH (U3HUECKUX
CBOMCTB TeJl: (OPMYIUPOBATH POBEPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY
U3 TPEJIOKEHHOIO OOOpYyA0BaHUs, 3alUCBHIBATH XOJ ONBITa M (POPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATD MPSMbIE U3MEPEHUST PACCTOSIHUS, BPEMEHH, MACChl TeJla, 00bEMa, CUJIBI U
TEMIIEpaTypbl ¢ UCTIIOJIB30BAHUEM aHAJIOTOBBIX U LHU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHus TPUOOPOB € YUETOM 3aJJaHHON a0COTFOTHOM MOTPEIIHOCTA U3MEPEHUI;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOW (PM3UUYECKON BEIIMUUHBI OT APYTOH C
UCIIOJIb30BAHUEM  NPSIMBIX  U3MEPEHHUH  (3aBUCUMOCTH IIyTH  PABHOMEPHO
JOBHKYILErOCs TeJIa OT BPEMEHHU JABUKEHHUSI T€Ja, CUIIbI TPEHUS CKOJIbKEHHS OT Beca
Tena, KauecTBa 0OpabOTKH MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHUJIBI TPEHUS OT
IJIOIIAA CONPUKOCHOBEHMS Te€J, CHUJIbl YNPYrOCTHM OT YJIMHEHUS IPYyKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYXKEHHOW YacTH Tela M OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TEeJIO, YCIOBHM IMIaBaHUs TEJl, YCIOBHI paBHOBECHS phluara v OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4YE€OHOTO HCCIENOBaHUS, COOMpPATh YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUs, CIELys MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTaThl
MOJTy4Y€HHOM 3aBUCUMOCTH (PU3UYECKUX BEIIMYUH B BHUJE MPEIIOKEHHBIX TAOIHIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEAOBAHMS;



e TMPOBOAWTH KOCBEHHBbIE H3MEPEHUSA (UINYECKUX BEIMUYMH (IJIOTHOCTH BEIIECTBA
KUJAKOCTM M TBEPAOTO TeJa, CUJAa TPEHUS CKOJIBXKEHUSA, AAaBJIEHUE BO3/yXa,
BBITAJKMBAIOIIAS CWJIa, JCWCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTH TEJIO,
KO3 (DUIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEII0KEHHON
MHCTPYKUMHU: TIPU BBIIIOJIHEHUU U3MEPEHHM CcOOMpaTh JKCHEPUMEHTATbHYIO
YCTAHOBKY Y BBIYMCIISITH 3HAYEHUE UCKOMOW BEJIMYMHBI,

e coOMOAaTH MpaBUjia TEXHUKH OE€30MacCHOCTH TMpu padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

e yKa3plBaTh MPUHIMIBI JCUCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIAONIUECS COCYIbl, OapOMETp, pbluar, MOABHKHBIHI
Y HENOJIBM)KHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTb;

e XapaKTepU30BaThb NPUHLUIBI JEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha HUX OMMCAHUA (B TOM YHUCIE: MOAIIUIHUKH, YCTPOHCTBO
BOJIOIIPOBO/IA, THUAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMED, MOPLIIHEBOM HACOC,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOWMCTBAaX (PU3NYECKUX SIBJICHUN U HEOOXOIHUMBbIE
(u3HUecKre 3aKOHbI, U 3aKOHOMEPHOCTH;

e IMPUBOJIUTH MpPUMEPHl (HAXOAUTH HHPOPMAIMIO O MpPUMEPax) MPaKTUYECKOrO
UCTIOJb30BaHUsl (PU3MUECKUX 3HAHUM B IMOBCEAHEBHOW KU3HU JUIsl OOecreueHust
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUsl 3J0pOBbI MW COOJIOJEHUS HOPM DSKOJIOTHYECKOTO TMOBEAEHUS B
OKPYKaroIIEH CPELE;

e OCYUIECTBJIATH OTOOP MCTOYHUKOB MH(popmauuu B MHTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOUIUXCS 3HAHUM U IyTEM
CpPaBHEHUSl PA3JIMYHBIX HMCTOYHUKOB BBIIEIATH MH(POPMALIMIO, KOTOpas SBISETCA
MPOTUBOPEUYUBOM HIIM MOKET ObITh HETOCTOBEPHOM;

e HCIOJIb30BAaTh TMpPU BBINOJHEHUM YYEOHBIX 33JaHUA  HAYYHO--TIOMYJIIPHYIO
JUTEpaTypy (PU3NYECKOro COJECp’KaHUs, CIPAaBOUYHBIE MaTepuaibl, PECYpChbl CETH
WNurepHeT, BiageTh NpuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUA
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIC KPAaTKUE MICHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(MOpMAIuu (HU3UIECKOTO COACPKAHUSA, B TOM 4YHCIE MyOJIUIHO
JieNiaTh KpaTKHe COOOIIEHUS O pe3yJsibTaTaX MPOEKTOB MM yU4E€OHBIX HUCCIIETOBAHMM,
IIPY DTOM TIPAMOTHO MCIIOJIb30BaTh M3YYCHHBIM MOHATUMHBIN ammapar Kypca
(U3HUKHU, COMPOBOXK/IATh BHICTYINICHUE MPE3CHTALIUEH;

e TIPU BBHINOJHEHUH YUEOHBIX MPOEKTOB U MCCIIEIOBAHUN pACIIPENEsATh 00s3aHHOCTU
B I'PYIIIE€ B COOTBETCTBHM C MOCTABJICHHBIMU 33Ja4aMHM, CICIUTh 32 BBINOJHEHUEM
MJiaHa JEWCTBHM, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIQJ B JEATEIHLHOCTD
IPYIIbI, BBICTPAaUBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHUE, YUMTHIBAs MHEHHE
OKPY>KaIOLIUX.

K xoniy oOyuenust B 8 kiacce npeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JTOJKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:



MCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKCHHUE aTOMOB U
MOJIEKYJ, arperatHble COCTOSHUS BEILECTBA, KPUCTAIUTMUYECKHE U aMOp(HbIE Tena,
HACBIIIEHHBIH M HEHACBIEHHBIM Tap, BJIAKHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUsI, TETUIOBOM JIBUTaTElb, JJIEMEHTAPHBIN 3JICKTPUUECKUUN 3apsil,
AIIEKTPUYECKOE TIOJIE, MPOBOAHUKH U JUAICKTPUKH, MOCTOSHHBIA SIEKTPHUUECKUNA
TOK, MarHUTHOE TIOJIE;

pasznuyaTh SBJICHUS (TEIUIOBOE pacIIMpPEHUE U CKaTHe, TerJionepenaya, TEIIOBOe
paBHOBecHE, CMauMBaHUE, KaNWUISpHbIE SBICHUSA, HCIApEeHUe, KOHJCHCAIIMS,
IUTaBJICHWE,  KpUCTaJUIM3auus  (OTBEpAEBaHUE), KHUIIEHWE,  TeIulonepeaayda
(TEeTI0npPOBOHOCTD, KOHBEKIIHS, U3IYyUCHHE), AJIEKTPU3alns TeJl, B3aUMOCHCTBHE
3apsA0B, ACUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE
MarHuToB, JE€HCTBUE MarHUTHOTO MOJIS HAa IMPOBOJHUK C TOKOM, 3JI€KTPOMarHuTHas
UHAYKLKSA) 10 ONHCAHMIO HX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX TaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YYCHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MHUPE,
B TOM uucie (pu3nueckue SsBICHUS B TPHUPOJIE: MOBEPXHOCTHOE HATSIKCHHE U
KallWUIIpHbIE SIBJICHUS B MIPUPOJIE, KPHUCTAUIbl B mpupoje, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SBICHUS B aTrMocdepe, SICKTPUUYECTBO IKHUBBIX OpPTraHU3MOB,
MarHuTHOE MoJsie 3eMJIH, Jpei( MOII0COB, pOidb MATHUTHOIO MOJISA ISl KU3HHU Ha
3emJie, NOJISIPHOE CUSIHUE, ITPU 3TOM IEPEBOAUTDH NMPAKTUUYECKYIO 3a7auy B yUeOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;

ONUCHIBATh HU3YyYEHHbIE CBOMCTBAa Ten U (U3UUECKHUE SIBJICHUSA, HUCIOJb3YS
duznyeckue BEIUYUHBI (TeMIlepaTypa, BHyTPEHHSISI YJHEPTHsl, KOJTHYECTBO TEIUIOTHI,
yAenbHasl TEMJIOEMKOCTh BEIIECTBA, YAENbHAs TEIJIOTa TIUIABJICHUS, YeIbHas
TEIJIoTa MapooOpa3oBaHus, yAelbHAs TEIUIOTAa CTOPaHUs TOIUIMBA, KOA(GOUIIMEHT
MOJIE3HOTO JEMCTBUSI TEIUIOBOM MAIllMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/AyXa,
AIIEKTPUYECKUI 3apsiji, cujla TOKa, DJEKTPUUYECKOE HAmpsHKEHHE, COMPOTUBIICHHE
MPOBOJHMKA, yNEIbHOE COMPOTHUBJICHHE BEIIECTBa, paboTa ©  MOIIHOCTD
AIIEKTPUYECKOTO TOKA), PU OMHCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKHUIA CMBICI
MCIIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €IUHULBI (PU3NUECKUX BEJIMYMH, HAXOAUTh
(opMyJibl, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEITUUYUHAMH,
CTPOUTH TPAPUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOWCTBA TeM, (DU3MUECKHE SBICHHS W TIPOIECCHI, HCIOJB3YS
OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO--KHHETHUECKON TEOPHH CTPOCHHUS BELIECTBA,
MPUHLIMIT CYNEPIIO3UIMU ToJieH (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUs
3apsiaa, 3akoH Oma s ydyacTka uenu, 3akoH J[xoyns—JleHia, 3akoH coxpaHeHHs
SHEPTUH, TIPH TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUCHIBATH €rO
MaTeMaTHUECKOE BBIPAKECHHUE;

OOBSACHATH (PU3NYECKUE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATD
PUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBCHEHHE U3 1—2 JIOTMYECKUX 1IAroB ¢



onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SBICHUM, (PU3HMUECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEM;

pemary pacuéTHble 3aJaud B 2—3 JEHCTBUS, MCIONb3Yys 3aKOHBI U (OPMYJIbI,
CBs3bIBAIOIIME (PU3NUECKHE BEJIUYMHBI: HAa OCHOBE aHajM3a YCJIOBUA 3aJadu
3aMKUChIBATh KPATKOE YCIIOBUE, BBISBIIATh HEIOCTATOK JAHHBIX JUISl PEIICHUS 3aJauH,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JIJIs €€ PEIICHNs, TPOBOAUTH PACUEThI
U CpaBHUBATh IIOJYYEHHOE 3HAYCHHE (PU3NYECKOW BEJIWYMHBI C W3BECTHBIMU
JAaHHBIMY;

pacrno3HaBaTh IMPOOJEMBbI, KOTOPbIE MOYKHO PEHIUTh MPH IMOMOLIM (U3HUYECKUX
METO/IOB, HCIIOJb3yS  ONHCAHUE  MCCIECIOBAaHUSA, BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNE, OLICHUBATh MPAaBWIBHOCTh NOPAJIKA MPOBEACHUS HCCIEIOBaHUA,
JIENaTh BBIBOJIBI;

IPOBOJUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3NUYECKUX
CBOMCTB Te€J (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTH JAaBJIEHHUS BO3JyXa OT €ro
o0b€Ma, TeMmmeparypbl, CKOPOCTH Ipoliecca OCThIBAaHUS W HArpeBaHHs IpHU
M3JIy4YEHUH OT [BETa U3JIy4arolied (moriomarmnieii) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUS] BOJBI OT TEMIIEpaTypbl XUAKOCTH U IUIONIAJAH €€ IOBEPXHOCTH,
ANEKTPU3alrs TEI W B3aUMOJECHCTBUE AIEKTPUYECKUX 3apsioB, B3aUMOJEHCTBUE
MIOCTOSIHHBIX MArHWTOB, BU3yalW3alys MarHUTHBIX IMOJIEH MOCTOSHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOIO TOJIi Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHTa,
CBOMCTBa 3JIEKTPOJBUTATENSl MOCTOSHHOIO TOKAa): (POPMYJIMPOBATH IpPOBEPSiEMbIE
NOpPENOIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pyJOBaHMS,
OIUCHIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBINIOJIHATh NPSIMbIE U3MEPEHUS TeMIepaTypbl, OTHOCUTEIBHOW BIAXHOCTU
BO3/lyXa, CUJIbl TOKA, HANpPsDKEHHUsS] C MCHOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB U
JaTYNKOB (PU3MYECKHX BEIUYMH, CPaBHUBATh PE3YJbTaTbl M3MEPEHUN C Y4&ToM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

MPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMUMHBI OT APYTOH C
MCIIOJIb30BAHUEM MPSMBIX M3MEpPEHUM (3aBHCUMOCTh CONPOTHUBIICHHS MPOBOJHUKA
OT €ro HJUHBI, IUIOMIAJM MONEPEUYHOI0 CEYEHUS W YNEIbHOTO COMPOTUBIEHUS
BELECTBA NPOBOJHUKA, CHJIBI TOKA, UAYLIETO Ye€pe3 NPOBOJHUK, OT HAIPSLKEHUS Ha
IIPOBOJIHUKE, HCCIEAOBAHUE MOCIECAOBATEIBHOIO M IAPAJUIEIBHOTO COEIWHEHHM
IPOBOJHUKOB): IUJIAHUPOBATh HUCCJENOBAHME, COOMpPATh YCTAHOBKY M BBIMOJHATH
U3MEpEHUs, CIeAys NMPEIIOKEHHOMY IJIaHy, PUKCUPOBAThH PE3YJIbTATHI OJTyYEHHON
3aBUCHUMOCTH B BHJE€ TaOiauIl U TpaduKoB, JAeiIaThb BBIBOABI IO pe3yjbTaTaMm
WCCJIEIOBAHNS;

MIPOBOANTH KOCBEHHbIE U3MEpPEHUsl (PU3MUECKUX BEJUYUH (yAeTbHas TEIIOEMKOCTD
BELIECTBA, COINPOTHUBJICHHE MPOBOJHMKA, pabOTa U MOIIHOCTh 3JIEKTPUUYECKOTO
TOKA): MJIAHUPOBATH U3MEPEHUSI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS
MPELIOKEHHOW MHCTPYKUUH, U BBIYUCIISATh 3HAYEHUE BEJTNYUHBL;

coOnrofaTh TMpaBuUia TEXHUKH O€30MacHOCTH Tpu padore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTEepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB € OMOPOW HAa MX OMHMCAHHS (B TOM YHCIE: CUCTEMA OTOIUIEHHS TOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUUK BICKTPUUECKOU
SHEPTUU, DIIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeIbHBIC AJIEKTPOIPUOOPHI
(TIpuMepsbl), JIEKTPUUECKUE MPEAOXPAHUTENHN, SJIEKTPOMArHUT, 3JIEKTPOIBUTATEND
MOCTOSIHHOTO TOKAa), HWCIIONIb3Yys 3HAHUS O CBOMCTBaxX (PU3UYECKUX SIBICHUU W
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA W WM3MEPUTENbHBIE PUOOPHI MO
cXxeMaM U CXEMaTHYHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBHUIaTElb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOI,
peocTar), COCTaBISATh CXEMbl DSJIEKTPUYECKHX LEeNell ¢ MOoCIeA0BaTEeIbHBIM H
napajuleJbHbIM COEIMHEHHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HA4YEHUs
AJIIEMEHTOB 2JIEKTPUYECKUX LIETEH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MPaKTUYECKOIrO
UCIIOJIb30BaHUsI (PU3NYECKHX 3HAHUM B MOBCEAHEBHOM >KM3HU Il 0OECleueHUs
0e30macHOCTH MpU OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHHUsI 370pOBbsi U COOJIIOIEHUST HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKPYIKaroIIEH CPELE;

OCYLIECTBIATh MOUCK MH(pOpManuu (u3ndeckoro coaepxkanus B MHTepHeTe, Ha
OCHOBE HMMEIONIMXCA 3HAHUM M MyTEM CPABHEHUS JOIMOJHHUTEIBbHBIX HCTOYHHKOB
BBIICNIATh MHGOPMAIINIO, KOTOpasl SBIIAECTCS MPOTUBOPEUYMBOM WIIM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TMPU  BBIMOJHEHUU YYEOHBIX 3a/laHU  HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (PU3HUECKOTO COJEp KAaHMs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WNurepHeTr, BiageTh NpuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUA
uH(pOpMaIMK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIeHMs, 0000Ias
MH(}OpPMALUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJEPKAHMS, B TOM YHUCIIE
MyOJIMYHO TPEJCTaBIATh pEe3yJbTaThl MNPOEKTHOM WM  HCCIEA0BATENIbCKOU
NEATEIbHOCTH, MPU 3TOM TPAaMOTHO HCIMOJIb30BaTh W3YUYECHHBIN MOHATUINHBIN
ammapart Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINECH;

IIpU BBIOJIHEHUN YYE€OHBIX MPOEKTOB W HCCIENOBAaHUIN (DU3HYECKUX MPOIECCOB
pacnpenensiaTbh 00sS3aHHOCTU B TPYIIIE B COOTBETCTBUH C MTOCTABJICHHBIMU 33Ja4aMH,
CJIEIUTh 3a BBHINOJIHEHHWEM IUIaHa JEHUCTBUW U KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBATh COOCTBEHHBIM BKJAJ B JEATEILHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOyuenust B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

UCIOJIb30BaTh TMOHATHUS: CHCTEMa OTCU€ra, MarepuajibHash TOYKa, TPACKTOPHUS,
OTHOCUTENIBHOCTh ~ MEXaHMYEeCKOro  JBIDKEHHus,  Jedopmanus  (ymopyras,
IJIACTUYECKasl), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3ku, HEHTP TSAKECTH, aOCOIIOTHO TBEPAOE TENO, UEHTP TAKECTH TBEPIOTO



TEJNa, paBHOBECHE, MEXaHWYECKHEe KOJeOaHUs W BOJHBI, 3BYK, HHOPA3BYyK U
YIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKajda 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAILHO30PKOCTh, CIEKTPbl UCITYCKaHHWS MU TOTJIOLIEHUs, albda-,
0eTa- 1 raMMa-U3Iy4eHuUs, U30TOIbI, IEPHAS DHEPreTHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEMHOE JIBHXKEHUE,
PaBHOYCKOPDEHHOE  TPSMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHUE  TeT,
PaBHOMEPHOE [IBIJKEHHE I10 OKPY>KHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTHUBHOE
JBUKEHUE, KoJiebaTelbHOe JBMKEHUE (3aTyXarolliue U BbIHY)K/ICHHbIE KOJICOaHMUs),
pE30HAaHC,  BOJHOBOE  JBWKEHUE,  OTpPaXXEHUE  3BYyKa,  MPIMOJUHEHHOE
pacnpocTpaHeHHE, OTpaK€HHWE U TPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE
OTpakKeHHE CBETA, pa3joKeHue OeJoro cBeTa B CHEKTP U CIOKEHHE CIEKTPaIbHBIX
[[BETOB, JMCIIEPCHUsSI CBETa, ECTECTBEHHAsl pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEMYaTOro CIeKTpa M3JIy4YeHUs) MO ONHCAHMIO MX XapaKTepPHBIX CBOMCTB M Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBICHHE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE
(B Tom umcne (usmueckue SBICHHUS B MPUPOAC: MPUIUBHI U OTJIMBHI, JABMKCHUE
wiaHeT COJHEYHON CHUCTEMBl, PEaKTUBHOE JBW)KEHHE JKHUBBIX OPIaHU3MOB,
BOCIIPUSITUE 3BYKOB XUBOTHBIMH, 3€MJICTPACEHUE, CEHCMUYECKUE BOJIHBI, LIyHAMH,
9X0, I[BETa TEJ, ONTHYECKUE SBJICHHUS B NPHUPOJE, OMOIOTHYECKOEe JCHCTBHE
BUJUMOTO, YJIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO W3IyYCHH, €CTECTBEHHBIN
paZMoOaKTUBHBIN (OH, KOCMUYECKUE JIyUH, PAJUOAKTUBHOE U3IIyYEHHUE MPUPOIAHBIX
MUHEPAJIOB, JACHCTBHE PATUOAKTUBHBIX M3JIyUEHUH Ha OpraHU3M ueJoBeKa), Ipu
ATOM MEPEBOJUTH MPAKTHUUECKYIO 33/Jayy B Y4Y€OHYIO, BBLACIATH CYIECTBEHHBIE
CBOMCTBa (MpU3HAKK) (PU3NUYECKUX SIBJICHUM;

OMHCHIBATh W3YYCHHBIE CBOWCTBA TeN U (U3HUECKHE SBJICHUSA, WCIOIb3Ys
¢usznyeckue BeNWYMHBI (CpeAHSsI W MTHOBEHHass CKOpPOCTh Tejla Ipu
HEpaBHOMEPHOM JBMXEHHM, YCKOPEHUE, NepeMeIeHUe, MyTh, YIIoBas CKOPOCTb,
CHJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJla TSKECTH, YCKOPEHHE CBOOOIHOTO TaICHHUS, BEC
TeNa, WMITyJIbC TeJa, WMITYJIbC CHJIbI, MEXaHWueckas paboTa W MOIIHOCT,
MOTEHLIMAJbHASl DHEpPrHsl Tela, TMOMHATOTO Haa  IOBEPXHOCTHIO  3EMJIH,
MOTEHITHANbHAS DHEPTUs CKATOM TPYXKWHBI, KWHETUYECKAs DJHEPrus, IMOJIHAS
MEeXaHW4YecKas YHEeprusi, Mepuoja W 4acToTa KoyjeOaHul, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelh MPEJIOMJICHHS CpeIbl), MpU
OMHCAaHWU TPABWIBHO TPAKTOBaTh (DU3MUECKHUI CMBICI HCIOJIB3YEMbIX BEIUYHH,
o003HaueHUs W COUHUIBI  (PU3UYECKUX  BEIUYMH, HAXOAUTh  (OPMYJIBI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3WYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (hU3MUYECKHE SIBICHHS W TIPOIECCHI, HCIOJB3YS
3aKOH COXpaHEHWS DHEPruH, 3aKOH BCEMHUPHOTO TATOTCHUS, TPUHIIMII
CYNEPHO3UIMH CHJI, MPUHIUI OTHOCUTENbHOCTH ["anmunes, 3akoHsl HpioTOHA, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOHbl OTPAKEHUS W TPEJTOMIICHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsIOBOIO0 M MAaCCOBOTO YHUCEN MPHU SJIEPHBIX PEaKLMsIX, MPU ITOM



JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alMCBIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATh MNPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPOH Ha
2—3 W3YYCHHBIX CBOMCTBa (PHU3MYECKUX SBICHUHM, (PU3MUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemiaTh pacu€THhIC 3a7aud (OMHMpaAOIIMEcs Ha CHCTeMYy U3 2-3 ypaBHEHHUN),
UCIIOJIb3Ys 3aKOHBI U (hOPMYJIbI, CBSI3bIBaIONIME (PU3NYECKUE BEJIMYMUHBI: HA OCHOBE
aHaJlM3a yCJIOBHUS 3aJa4yM 3alHChIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIOIINE
Wi W30BITOYHBIC JaHHBIE, BBIOMpATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIC IS
pelieHus, MPOBOAUTH pPAc4YE€Thl W OLEHHUBATh PEATUCTUYHOCTH MOJIYYEHHOTO
3Ha4YCHUS (PU3NYECKON BETUUUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEHIMTh MPH TMOMOIIU (U3HYECKUX
METOJIOB, HCIIONIb3ysl  ONHCAaHWE WCCIEAOBAaHWSA, BBIACIATH  IPOBEPSEMOE
MPENOJIOKEHNE, OIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIIEIOBAHMUS,
JIeNaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIHTATHl HAOIIOACHUM U ONIBITOB;
IPOBOJUTH OMNBITHl IO HAOMIOJAEHUI0 (U3UYECKUX SIBICHUNW WM (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS IHEPIHH,
3aBHCHMOCThH TepHoja KoJeOaHUil NPYKHMHHOTO MasTHHKa OT MAacChl Tpy3a U
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJblX KOJIeOaHUH,
OpSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pa3jIoKEeHHE OeIoro cBeTa B CHEKTD,
U3y4YE€HUE CBOWCTB HM300pakeHHs B IUIOCKOM 3€pKaje M CBOWCTB HM300pa’keHUs
npeaMeTa B coOuparonieit JinH3e, HabJIIoAeHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
W3JIyYEHHUSI): CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
000pyI0BaHUs, OTMIMCHIBATH X0/ OTIBITA U €r0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOIHI,
IPOBOAUTH IPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, omperenss cpenHee
3HAUYEHHUE H3MEPSIEMON BENMYMHBI ((POKYCHOE pacCTOSTHUE COOMpAroled JUH3bI),
000CHOBBIBaTh BHIOOP CcIIOCc00a U3MEpeHUs (M3MEPUTENBLHOTO TPUOOpa);

MIPOBOANTDH MCCIEIOBAaHUE 3aBUCUMOCTEN (PM3MUECKUX BEJUYUH C HCIIOJIb30BAHUEM
MPSMBIX HU3MEPEHUH (3aBUCUMOCTHb IyTH OT BPEMEHH NPH PaBHOYCKOPECHHOM
IBMOKEHMM Oe3 HayalbHOM CKOpPOCTH, Mepuoja KoyieOaHHl MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHUS CBETa OT yrJia MajeHus 1
yria  TpeloMIIeHHs OT  yIVla MaJeHus): IJIaHUpOBaTh  HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3yJbTaThl MOJIyYCHHOU
3aBUCUMOCTH (PM3UYECKUX BEJIUYHMH B BHUJIE TaOIUI[ U TpadMKOB, JIeTIaTh BHIBOBI TI0
pe3ybTaTam UCCIIEIOBAHNUS;

NPOBOJUTHh KOCBEHHBIE HM3MEPEHUs (UINYECKUX BEIUYUH (CPEAHSSI CKOPOCTh U
YCKOpEHUE Tela TMpU PaBHOYCKOPEHHOM JABW)KCHHH, YCKOPEHHE CBOOOTHOTO
nmajieHus, )XECTKOCTh MPYKUHBI, KOAPHUIIMEHT TPEHUST CKOIBKCHHSI, MEXaHUYIECKas
paboTta M MOIIHOCTb, YAacTOTa U Tepuoa KojeOaHWH MaTeMaTHUYeCKOTO W
OPY>KUHHOTO MasiTHUKOB, ONTHYECKas cujla cOOMparolel JIMH3bI, paliOaKTUBHBIN



¢GoH): mIaHUpPOBaTh H3MEPEHHs, COOMpPATh HKCIECPUMEHTAIbHYIO YCTAaHOBKY U
BBINIOJHATh U3MEPEHHUS, CIEeAYs MPEITI0KEHHON MHCTPYKIHMH, BRIYUCISITH 3HAUCHUE
BEJIMYMHBl M aAHAJIU3UPOBATh TMOJYUYEHHBIE PE3yNbTaThl C Y4Y4ETOM 3aJaHHOU
MOTPENIHOCTU U3MEPEHU;

coOMroaTh TMpaBuUja TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJENEH: MaTepHalibHas
TOYKa, a0COJIIOTHO TBEPJIOE TENO, TOUCYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3YUYCHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOpPOM HAa HMX oONUCaHus (B TOM 4YHCIE: COUIAOMETP, JATUYUKH
IOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHMs, pPakeTa, 3XOJIOT, OYKH, IEPUCKOIL,
¢oroanmapaT, ONTHUYECKUE CBETOBOJBI, CIIEKTPOCKON, JO3MMETp, Kamepa
Bunbcona), ucnosib3ysi 3HaHUSI O CBOMCTBax (hM3UYECKUX SBJICHUN U HEOOXOAUMBIE
(u3nuecKre 3aKOHOMEPHOCTH;

WCIIOJB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKMX IIPOLECCOB IIpU
pelIeHNN y4eOHO--TIPaKTUUECKUX 3aJad, ONTHUYECKHUE CXEMbl I TOCTPOCHHUS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIieH JIMH3E;

MPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MPaAKTUYECKOTrO
UCTIOJb30BaHUsl (DU3MUECKUX 3HAHUN B IOBCEAHEBHOW KU3HU JUIsl OOecreueHust
0e3omacHOCTH TPHU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsl 370pOBbsi W COOJIIOJICHUS HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKPYXaroUIEH Cpee;

OCYLIECTBJISATh MOUCK HHpopManuu (usmdyeckoro cojepkanuss B MHTepHere,
CaMOCTOSTENbHO (POPMYJIHPYST TOUCKOBBIA 3aMpOC, HAXOAUTh MYTH OMNpPEIeTIeHUs
JOCTOBEPHOCTH TMOJIy4YEHHOM HH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MpPU  BBIMNOJHEHUU YYEOHBIX 3aJaHU  HAyYHO--TIOMYJISIPHYIO
TUTEPATYpPy (PU3HYECKOTO COJEp KAaHMs, CIPABOYHBIE MaTepHallbl, PECYPChl CETH
WNutepHer, BnameTh mnpuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUS
uH(pOpMAaIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIECHHUSI HA OCHOBE
uH(pOpMAaIUU U3 HECKOJbKUX MCTOYHUKOB (PU3HUECKOTO COAEPKAaHUS, TyOINYHO
MPEJCTABIIATH PE3YyJIbTaThl MPOEKTHOW WIJIM UCCIIEI0BATENBCKON AEATENbHOCTH, IPU
3TOM I'PaMOTHO MCIIOJIb30BaTh N3YUYEHHBIN OHATUMHBIN anmnapaTr u3y4acMoro
paszzesna (U3MKH U COMPOBOXKIATh BHICTYINICHUE MPE3CHTAlUEH C yUETOM
0COOEHHOCTEN ayJuTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TEM duekTpoHHbIe (LM (POBbLIE)
Kontpoabubie IIpakTuuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
bubmuoreka [{OK
11 o - 2 0 0
H3HKE = Hayxa O IpHpOAe https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 0 0
HSIHCCRHIC BETITHHbL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/1 MIO3HAHUS 0 https://m.edsoo.ru/ 7416194
Uroro no pazneny 6
Paznea 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 1 1
CTpoekHe BeiecTsa 0 https://m.edso0.ru/7f416194
JIBr>KeHre U B3aMMOJICHCTBHE YaCTHI] bubnmorexa LIOK
2.2 2 0 1
BEIIIECTBA https://m.eds00.ru/7f416194
bubnmorexa LIOK
2. A 2 1 1
3 TPEraTHbIC COCTOANMA BELIeCTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. J/IBu:xeHue u B3auMo/jieiicTBUE TeJl
bu6nunorexa LIOK
| M 1
3 CXAMMHCCROE ABHACHHC 3 0 https://m.eds00.ru/7f416194
bu6nunorexa LIOK
3.2 n 4 0 1
HEPHILL, Maced, fIoTHOCTS https://m.eds00.ru/7f416194
3.3 Cuna. Bungsr cun 14 1 2 bubnnorexa LOK

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny 21
Pa3znen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBineHus TBEpAbBIMU 3 0 1 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoteka [IOK
42 JlaBrerne KukocTh > 0 0 https://m.edso0o.ru/7f416194
bu6nmoteka [IOK
4, A 1
3 TMOC(epHOe AaBeHHe 6 0 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y 1 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Uroro no pazneny 21
Paznea 5. PaGora n MomHoOCTH. JHEprus
bubmuoreka [{OK
| P 1
> a00Ta 1 MOIIHOCTE 3 0 https://m.edso00.ru/7f416194
bu6nmmoteka LIOK
2 II 1
> POCTHIE MEXAHHIMBL > 0 https://m.edso00.ru/7f416194
bu6nmmoteka [IOK
5.3 M 4 1 0
CXAMIHACCRaAR SHEPTIA https://m.edso0.ru/7f416194
Uroro no pazueny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 15
8 KJIACC
KosauyecTBO 4acoB
HaumeHoBaHue pa3iaesioB U TeM DyiekTpoHHbIE (IU(POBDbIE)
Ne ni/m Konrpoabnbie IIpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI

padoThI padoThI



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pazgea 1.

TenaoBble ABJIEHUA

. bu6nmoreka [IOK
11 CrtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 httns://m.edsoo.ru/7fA181ce
bu6nmoreka [IOK
12 Tenorbie poreccet 21 1 > https://m.eds0o.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SAIBJIE€HHSA
DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella bubmuoreka [{OK
2.1 . 7 0 1
U UX B3aUMOJECUCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 IT 20 1 7
OCTOSTHBII SICKIPHHCCRHMI TOK https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
2.4 4
DICKTPOMArHHTHAS HHAYKLUHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5
9 KIIACC
KouuvecTBO 4acoB
HaumeHoBaHue pa3aeioB U TeM DuekTpoHHbIE (HU(POBDbIE)
Ne ni/m Kontpoabnubie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCYpPChl
padoThI padoTsbI
Pa3znen 1. Mexann4yeckue siBJeHMsI
MexaHU4eCcKOe JIBHKEHUE U CIIOCOOBI €ro bubmuoreka [{OK
11 10 0 1
ONMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsaumonetictsue Ten 20 1 3 but6mmoreka [IOK



https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f41a4a6

bubnunoreka LIOK

13 3aKoHeI coxpanenus 10 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Pazgen 2. Mexannueckue KoJe0aHUA ¥ BOJHBI
bubnunoreka LIOK
2.1 M o 7
CXAHUHCCKHE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2.2 M .3 8
CXQHIHICCKHC BOIHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3J'[eKTp0MaFHI/ITHOC oJie U 3JICKTPOMATrHUTHBLIC BOJIHBI

31 DIEeKTPOMarHuTHOE IO0Je U 6 bubmmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Paznen 4. CBeToBbIE IBJIEHUS
4.1 3aKOHBI paCIPOCTPAHEHHUS CBETa 6 bubmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
4.3 P 3
aXIOMKCHHE OEI0r0 CBETA B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBaHTOBbBIE SIBJICHUS
5.1 Hcnyckanue u morJomieHrue cBeTa aToMoOM 4 bubmorexa [JOK
' y B https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
5.2 C 6
TPOCHHE aTOMHOTO 31pa https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuuu 7 bubnmoreka [JOK
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Hroro no pazgeny 17
Pa3znea 6. [loBTOpUTEILHO-00001IAKO NI MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE CONIEPIKAHUS 9 2 bubmuoreka [JOK
' Kypca ¢pu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

7 KIIACC
KoanuectBo yacoB
Ne Hdara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Bcero Koutpoapupie  Mpaxruyeckue u3ydeHHsi o0pa3oBaTe/IbHbIC PecypChl
padoThI padoThI

1 ®usuka — HayKa o npupoje. SBieHus 1
IPUPOJIBI
Ou3nyecKue sIBICHUS
®dusnyecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U AaTYUKa TeMIepaTypsl”

5 Mertoasl Hay4yHOTO 1O3HaHUs. Onucanue 1 bubnunoreka LIOK
(bu3NYECKUX SBICHUHN C ITOMOIIBIO MOJETEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTes3b:

6 JATBHOCTH MOJETA IIaprKa, MMyIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbllIEe, UeM OOoJbIle
BBICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BElIeCTBA

8 JIB>KeHME YacTHI] BEIIECTBA 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 JIB>KeHME YacTHI] BEIIECTBA 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITH IO

10 HaOJFOZICHUIO TETIJIOBOTO PACITUPEHUS 1 1
ra3zoB»

11 ArperatHble COCTOSIHUSI BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

bub6nuoreka [IOK

12 O6o6mienue no pazneny «IlepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
13 Mexannueckoe ABUKeHUE. PaBHOMEpHOE 1 bubmuorexa [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubnmnoreka HOK
14 CkopocTs. EMHHLEL cKopocti https://m.edsog)l.ru/fan079c
15 Pacuer myTu v BpeMeHU IBHKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
16 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ﬁg&?ﬁ&fgg}gﬁﬁmoﬂo
17 IInotHoCTh BemiecTBa. PacueT Macchl u bubmuoreka [IOK
o0bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 ﬂa6opaTopHa;.1. pabota «Onpenenenue
IUIOTHOCTHU TBEPIOTO TeIa
19 Pemenne 3agau mo teme "[lnoTHOCTH bu6mmoreka IIOK
BemecTna" https://m.edsoo.ru/ff0al23c
20 Cuna xak XxapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
21 3aBHCUMOCTH pacTskeHHs (aedopMariin)
MPYKUHBI OT IPUIIOKEHHOUN CHUITBD»
22 SBnenne Tarorenns. Cuia TSHKECTH
CBs13b M@Ky CHIJION TSHKECTH U MACCOU
23 tena. Bec Tena. Pemenue 3amad mo reme bubnnorexa [IOK
"Crina TsecTi" https://m.edsoo.ru/ff0a1778
24 Cuna TspKecTH Ha IpyTruX IUTaHEeTax. bubnuoreka [IOK
Purs3nyecKue XapakKTepUCTUKH [UIAHET https://m.edsoo.ru/ff0a1502
25 Wzmepenne cun. lunamomerp bubnmorexa LHOK

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

26 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
97 CroxxeHue AByX CHUJI, HAPABIEHHBIX 110 bubnmoreka [JOK
oAHOM npsMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
28 Penrenue 3amau mo reme
"PaBHoneiicTBytomas cui"
29 Cwiia TpeHus u e€ Buapl. TpeHue B npupoae bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabora «3yuenue
30 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJIBKCHUS OT bubmmoreka [JOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTE»
31 Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOUIEN CUJIIBI
Pemenue 3amau no temam: «Bec Tenay,
32 «I'papnueckoe nzobpaxenue cum», «Cuib, buomoreia LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAST CHIDY
KonTponbhas pabota no remam:
33 «MexaHunueckoe JBIKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
nu3zo0paxenue cumy, «CHUIbD
34 Jasnenue. CriocoObl yMEHbBILIEHUS U bubmuoreka [IOK
YBEIUYEHUS TaBICHUA https://m.edsoo.ru/ff0a20a6
35 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bubnunorexa LIOK
0T 00BEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
36 [lepenaua naBneHust TBEPABIMU TEIAMH, bubnunorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
37 JlaBiaeHue B )KMAKOCTH U ra3e, BhI3BAaHHOE but6mmoreka [IOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
38 Pemenue 3amau no teme «/laBienue B bubmuorexa [IOK

JKAJKOCTH U rase. 3akoH [lackais»

https://m.edsoo.ru/ff0a2826
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bubnunoreka LIOK

39 Coobmatonpmecs cooy et https://m.edsoo.ru/ff0a2970
. bubmmoreka [JOK
40 Prapapmieciuii npece https://m.edSO(I)_.[ru/fan3136
41 Manomertpsl. I[lopiHEeBOM KUIKOCTHBII
Hacoc
42 ATmocdepa 3eMiIH U IPUIHUHBL e bubnuoreka [JOK
CyLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuoreka [IOK
43 Bec Bozmyxa. AtmochepHoe naBieHue https://m.e dsoc%.lru /f0a2b5a
44 Hzmepenne armocdepHoro aapneHus. OmnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
45 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJ] YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
46 Bbapomerp-anepous. ATMochepHOe JTaBlIeHUE bubnmnorexa [JOK
Ha Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amay mo teme " AtmochepHoe
nasieHue"
48 JlericTBUE KUJKOCTH U Ta3a HA IOTPYKEHHOE bubmuorexa [IOK
B HUX TeJO. ApXUMeI0Ba cuja https://m.edsoo.ru/ff0a3276
JlaGopaTtopHast pabota «OrnpeneneHue
49 BLITaJII)KHBzfomepﬁ CHUTHI, I[effCTI][aonmeﬁ Ha bubmorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KHJIKOCTHY
JlaGopaTopHasi paboTa 1o Teme
50 «HccnenoBanue 3aBUCHMOCTH Beca Tejia B bubnunorexa LIOK
BOJIE OT 00BbEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bubnmnorexa [JOK
°1 Hlnapaiite Ten https://m.edSO(])_.[ru/fan3a96
59 JlabopaTtopHas paborta "KoHcTpynpoBaHue

apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
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onpejieneHue e€ rpy30noabEMHOCTH"

Penrenue 3amaud mo remam: «IlmaBanue

53 cynoB. Bo3nyxormnaBanue», «/laBienue bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»

54 KonTpomnpHas padora o Teme «JlaBneHue

TBEPABIX TN, KUAKOCTEH U Ta30B»
bubnunoreka LIOK

> Mexanureckas padora https://m.edsoo.ru/ff0a3f82

bubnunoreka LIOK

56 Morxocts. Exuauig! MotHocTa https://m.edsoo.ru/ff0a3f82

57 VYpok-uccnenosanue "Pacuér MoimHoCTH, 1
pa3BUBaEMOM IMpHU MOABEME IO JecTHUIIE"

58 IIpoctsie Mexanu3msl. Peryar. PaBHOBeCHe
CHUJI Ha pblyare
Poryaru B TexHuke, ObITY U IPUPO/IE.

59 JlaGopatopHas pabota «Mccnenosanue 0.5 bubmmorexa LIOK

. https://m.edsoo.ru/ff0a478e
YCJIOBHMI paBHOBECHS pblyara»

60 Pemenue 3anau 1o teme «Y cIOBUA bu6mmoteka IIOK
paBHOBECHUs pblUara https://m.edsoo.ru/ff0a48a6
Koaddurment nosnesnoro neicTpust

61 Mexanu3ma. JlaboparopHas pabota 0.5
«3mepenne KII/l HaKITOHHOM MIJIOCKOCTHY

62 Pemenue 3agau no reme "Paborta, bubnunorexa LIOK
MotmHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

63 Mexannueckas sHeprus. Kunernueckas u bu6muoreka [JOK
MOTEHUHAIbHAS SHEPTUsl https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn Bubmmorexa [IOK

https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
65 "IKCIIepUMEHTAIBLHOE OIPEACIICHNUE 1

U3MEHEHUS KUHETUYECKON U NOTEHIIMATILHON
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SHEPTUHU MPU CKATHIBAHUU TEJIA IO
HAKJIOHHOM IJIOCKOCTH"
66 KonTponbhas pabota no teme «Pabota u 1 1
MOIIIHOCTb. DHEPTUs»
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Bu6mmoteka [JOK
67 n n 1
TeMe "MexaHHn4YeCcKOe IBUKEHUE https://m.edsoo.ru/ff0a4ee6
PesepBHeiit ypok. Pabora ¢ TekcTamu 1o
68 teme "JlaBieHue TBEPABIX TEI, )KUIKOCTCH M 1 bubmorexa [IOK
. P ’ https:/m.edsoo.ru/ff0a4ffe
ra3oB
69 Pesepeuslit ypok. Paborta ¢ TekcTamu 1o 1
teme "Pabora. MomuocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 69 3 12
8 KIIACC
KoumnuectBo yacos
Ne Hara DJIeKTpPOHHbIEe HU(POBbIE
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero U3y4eHusi 0o0pa3oBaTeJbHBIC PeCypPChI
padoThI padoThI
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO 1 bubnunorexa LIOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOTO U
4 ra3o00pa3HOro COCTOSIHUI BellecTBa Ha 1
OCHOBE MOJIO)KEHHUI MOJIEKYIISIPHO-
KHHETUYECKOU TEOPUH
bubmmoreka [JOK
5 Kpucrannuueckue u amopdHbIe Tena 1 1

https://m.edsoo.ru/ff0a5800
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6 CmaunBaHue U KalmWUISIPHOCTb. bu6muoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHHue U CxKaTUE bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CB43b TEMIEpaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS YaCTHUII
9 Buytpennss sueprusi. CnocoObl H3MeHEeHust bubmmoreka [JOK
BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnunoreka LIOK
10 Brar reronepe iz https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "[Ipaktuueckoe
11 anonwoi}ml:de :eHHOBEIX CBOICTB BEILIECTB bubmmorexa LIOK
https://m.edsoo.ru/ff0a65c0
U MaTEepUaJIOB B IEJISIX YHEprocoepexeHus "
12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OanaHca. bubnnorexa [JOK
TemnooOMeH U TEIMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccrnenoBanue
14 }IBJ'IeIfI/IH TIZHJIO(I))6MCH8. npu CMIe[HmBaHI/H/I brbmmorexa LIOK
N . " https://m.edso0.ru/ff0a6a98
XOJIOAHOM U ropsiueit BOJbI
Pacuer konmdecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISL HATPEBAHMS TEJa U BBIJEISEMOT0 UM
IPY OXJIAXKICHUU
16 JlaGopaTtopHast pabota "Onpenenenne bubnmoreka [JOK
YIEIbHOW TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHasi TeMIoTa bu6muoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBaAHNE
but6mmoreka [IOK
18 KPUCTAJUTMYECKUX TeJl. Y IeNIbHasl TeIIoTa

IIJ1aBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19 JlaGopatopHas pabota "OnpezneneHue bubnuorexa [IOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBaHre U KOHIEHCAITUSA. bubnmnoreka HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmmoreka [JOK
3aBUCUMOCTb TeMIEPATypbl KUIICHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBiIeHUS
Bnaxnocts Bo3ayxa. Jlaboparopuas pabota
22 "OnpenereHrne OTHOCUTEIIEHON BIIAKHOCTH buGnuorexa [IOK
| https://m.edso0.ru/ff0a7628
BO3/IyXa
93 Pemienue 3a1au Ha onpeeneHre BIaXKHOCTH
BO3/IyXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /IBUratens BHyTPEHHETO
CropaHus
o5 KII] TenmoBoro nBuraresns. TennoBbie bu6mmoteka IIOK
JIBUTATEIH U 3alIUTa OKpYyXKarolel cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MPEBPAILCHHS YHEPTUU
B TETLJIOBBIX MPOIIeccax
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
27 "TennoBsie siBieHus. MI3MeHeHne brbmmorexa [IOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHHI BEIIECTBa
KonTtponbHas pabora o Teme "TenoBbie
28 ABJeHUs. MI3MeHeHHe arperaTHbiX COCTOSTHUM Bubnmorexa [IOK
| https://m.edsoo.ru/ff0a86ae
BEILECTBA
29 Onektpusauus Tein. [[Ba pona
ANEKTPUUECKUX 3apS 0B
30 VYpok-uccnenoBanue "IneKTpU3aIUS TENT

WHIYKIMEN U TPU COMTPUKOCHOBEHUH"
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31

B3aumonelicTBue 3apsKEHHBIX TEIl. 3aKOH

but6mmoreka [IOK

Kyiona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nojie. HanpspkeHHOCTD
32 3eKTpUuYecKoro nois. [IpuHmun bubmmorexa LIOK
P - Pt . https://m.edsoo.ru/ff0a8a0a
CYMEPIO3UINH YICKTPUUECKUX TTOICH
33 Hocurenu sneKTpruuecKkux 3apsiioB.
DnemeHTapHbI 3apsia. CTpoeHue aroMa
34 [IpoBOgHUKY U THUANEKTPUKH. 3aKOH Bbu6muotexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOWCTB bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0
36 c eCiBOBaHI/IH I/ICquHI/IKI/I bubmorexa LIOK
i ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUS 2JIEKTPUYECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO OISl Ha MPOBOJAHUKHU U 1
JUDIIEKTPUKH"
39 DIIEKTPUYECKHUI TOK B METaJIAX, KUIKOCTIX bubmuoreka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyeckas LeMb U €€ COCTaBHbIE YaCTH
41 Cwita Toka. JlabopaTopHas pabora 05 bubnuotexa [JOK
"N3mMepeHue u peryIupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DJeKTprYecKoe HanpspkeHue. BoabTMerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa LIOK
PatopHaz p P ' https://m.edsoo.ru/ff0a9e14
peryIupoBaHUE HAMIPSHKCHUS
43 CornpoTHBiIeHUE NPOBOAHUKA. Y AEIBHOE bubnmnoreka [JOK
COINPOTHUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopatopHas paboTa "3aBUCUMOCTb 1 bubmuotexa [JOK
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AIIEKTPUUYECKOTO COMTPOTHBIICHUS
NPOBOJHUKA OT €TI0 JJIMHBI, IUIOMIA K
NIONIEPEYHOr0 CEUYeHUsl U MaTepuana”

https://m.edsoo.ru/ff0aa738

3aBHCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6nmoreka [IOK

45 3akon Oma aJig yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHast padota "HcciaenoBanue
46 3aBHCHUMOCTH CHUJIBI TOKA, UYILIETO Yepe3 Bu6mumoteka [JOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "I[IpoBepka npaBuia
48 CJIO’KEHUSI HAPSDKEHUH MPU bubmmorexa [JOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas padota "IIpoBepka npasuina
49 TUTSt CI:IHBI 1”)[01(21 ﬂpn napanJP;eJILEOM ’ bubmmorexa [TOK
. https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemienue 3a1au Ha npumeHeHue 3akoHa Oma bubnmnorexa [JOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH AIEKTPUUECKOTO TOKA. bubmuoreka [JOK
3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHnas pabota "Onpenenenue bubmmoreka [JOK
paboTHI ¥ MOIIHOCTH AJIEKTPHIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHe IENHu U MOTpeOuTenn
53 AIIEKTpUUYECKON 3HEepruu B ObITy. KopoTkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToarotoBka Kk KOHTPOIBHOM paboTe MO TeMe
54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela bu6muoreka [JOK

U UX B3aumoacucTBus. ITocTOSHHBIN
ANEKTPUUYECKU TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtponbHast pabora o Teme

55 "JnekTpuuecKue 3apsaabl. 3apsKeHHbBIC Tena bubmmoreka [JOK
U UX B3aumoacucTBus. ITocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIIEKTPUYECKUM TOK"
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccinenoBanue "M3yyenue nonei 1 bubmmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTtHoe 1mojae. MarauTHoe 1o 3eMIId 1 bu6nunoreka LIOK
€ro 3Ha4eHMe Ul KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe nose
59 AIEKTPUUECKOTO TOKa MarHuTHoe 1mose bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld?
KaTYIIKA C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
" . bubnnorexa [JOK
60 JlaboparopHas pabota "M3yuenue aeiicTBus 0.5
\ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3€KTpoIBUTaTeneil B
. bubmuoreka [JOK
61 TEXHUUYECKUX YCTPOHUCTBAX U HA TPAHCIIOPTE.
| https://m.edsoo.ru/ff0ac86¢c
JlaboparopHnas pabota "KoHcTpyupoBanue u
u3ydyeHue paboThl NeKTpoaBUrarens"
62 Omnbrtel @apazesi. 3aKOH JIEKTPOMArHUTHON
nHaykiuu. [Ipasuno Jlenna
Dnektporereparop. CrocoObl MOTyYeHUs
63 ANEKTPUUECKON FIHEPTHU. DIIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToarotoBka Kk KOHTPOJIBHOU paboTe MO TEMe
"DNeKTpUYEeCKNEe U MarHUTHHIE SIBIICHUS"
65 KonTtponbHas pabora o Teme bu6muoreka [JOK
"DJIeKTpUUECKUE U MAaTHUTHBIE SIBJIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekctamu o bubnmoreka [JOK

TeMme "TermnoBble aBiIeHUS"

https://m.edsoo.ru/ff0accbe
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PesepBHeiit ypok. Pabota ¢ TekcTamu 1o

but6mmoreka [IOK

67 1
teMme "[1oCTOSHHBIHN 21eKTpUUecKUuid TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo 1
teme "MaruuTHele siBieHusA"
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 2 14.5
9 KJIACC
KouunyecTBo 4acoB
Ne HMara DJIeKTpOoHHbIe UG pOBbIE
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3ydyeHuss  o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
1 Mexanunueckoe IBUKeHue. MatepuanbHas 1
TOUYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHNYECKOTO JIBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa HOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHssi © MTHOBEHHAsI CKOPOCTh
5 [TpstmonMHEHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSAMOIIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTHU
JlaboparopHas pabota "Onpenenenue
7 CKO peHI/ISII) TGJ‘IEII) npu aBHOPCiO €HHOM 1 1 bubmorexa LHOK
YCKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIJIOCKOCTH
8 Co0OoxHoe magenue ten. Onertel [anunes 1
9 PaBHOMEpHOE IBMXKEHUE 110 OKPYKHOCTH 1 bubmmorexa [JOK
pHOS A 24 ' https://m.edsoo.ru/ff0ael76
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[lepuon u yacrora oOpamenus. Jluneitnas u
yTI0Bask CKOPOCTH

10 LleHTpOCTpEMUTETTLHOE YCKOPEHUE
. bubnmoreka [JOK
11 ITepserit 3akon HeroToHa. BekTop cutbl httos://m.e dsogru /F0ae612
12 Bropoii ?:aKOH HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAs cria https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tpertnii 3akon Hetotona. Cyreprno3unus Cuit https://m.e dsogru /£1086982
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cwuita ynpyroctu. 3akoH ['yka ngs?gr?wfzgsigrou/ifanecaZ
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTH MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Chua Tpens https://m.edsogru/fanf738
bubnuotexa [JOK
19 Pemenue 3amgay no teme «Cuina TpeHUs» httos://m.e dsogru 1F0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
K03(ppUILIMEHTa TPEHUS CKOIbKEHU" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HproTOHA. bubnuorexa [JOK
Cwia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Tel BOKPYT
23 rpaBUTalnOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenue 3amay o teme "Cuita TSHKECTH U bu6mmoreka [IOK
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3aKOH BCEMUPHOTO TAroTeHUs"

https://m.edsoo.ru/ff0af5f8

HCpBaﬂ KOCMHUYECKasA CKOPOCTb.

bubmuoreka [JOK

25
HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJlbHOW TOYKHU.
26 AoGcomoTHO TBEpAOE Teno. PaBHOBecHe bubnmoreka [JOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpallleHus
27 MowmeHT cuisl. LleHTp TsKECTH
28 Pemrenne 3aga4 1mo Teme "MOMEHT CHIIBI. bubmuorexa [JOK
Lentp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
29 "MexaHU4YecKoe IBUKEHUE bubmmoreka LIOK
. A | ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTponpsHas pabora o Teme
30 "MexaHHYEeCKOe IBIKECHUE bubnuorexa LIOK
N . ' https://m.edsoo.ru/ff0b06ec
BzaumoneiicTeue Ten
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXPaHEHHUs UMITyJIbca. YTIPYToe U bubmorexa LIOK
P y o py https://m.edsoo.ru/ff0b07fa
HEYNpPYyroe B3auMOJICHCTBUE
32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnmnoreka [JOK
ummyibca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 M 0
CXAHHACCKad paboTa i MOIIHOCTE https://m.edsoo.ru/ffOb0Oa84
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 paboTHI CUIIBI TPEHUS TIPH PABHOMEPHOM

JABMXKCHUU TEJIa 11O FOpI/I3OHTaJ'II>HOI71
IMOBEPXHOCTU»
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https://m.edsoo.ru/ff0b06ec
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Cas3b dHepruu u paboTsl. [loTeHnanpHas

37
SHEPrus
38 Kunernueckas sueprus. Teopema o bubnnoreka [HOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3y4ueHue 3akoHa bubnnoreka [HOK
COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHUE U €TO bubmuorexa [JOK
XapaKTePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatoire kojebanus. Beinyx/1eHHbIS bubnuotexa [JOK
konebaunus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U Ipy>KHUHHBINA MasiTHUKU
Ypok-uccueaoBanue «3aBUCUMOCTD IIEPHUOIA
44 K:ne6aHHI71 OT JKECTKOCTHY IPYKUHBI U I\I/iaccm bubnmorexa LOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHUECKUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpeaenenne
46 qacrorim I/Ipl'Ie IfO a KOJ'IG6’¢1$II/II>1 OPY>KUHHOTI'O bubmmorexa [IOK
PHOA Py https://m.edsoo.ru/ffOblaec
MAasTHAKA»
JIaGoparopHas padora «IIpoBepka
47 HCSaBI:/ICI/Il\l/:I)OCTI/IpHe nomaa IE)OJICé)aHI/Iﬁ rpysa bubmmorexa [IOK
p py3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoiaHEL. CBOMCTBa
48 MeXaHU4YeCKuX BOJH. [IpononbHbIe 1 bubmmorexa [TOK
- oA https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koH(pepenius "MexaHN4YeCKue BOJTHBI
B TBEpIoM Tene. CelicMuueckre BOJIHBI"
50 3Byk. PacnipocTpaneHue u oTpakeHHE 3ByKa
51 VYpok-uccnenosanue "Habnronenue
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3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

FpOMKOCTL 3BYKa U BbICOTA TOHA.

52 o
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHmus "YubpTpa3Byk u bubnmoreka [JOK
UH(Pa3BYK B IPUPOJC U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe
o4 "3akoHbI coxpaHeHusl. MexaHnuueckue bubmmorexa [TOK
PAHCHIDA. https://m.eds00.ru/ff0b25f0
KoJIe0aHUs U BOJHBI
KonTponbhas pabota no teme "3akoHBbI
55 coxpaHeHus. MexaHn4YecKue KojieOaHus u
BOJIHBI"
56 DIEKTPOMAarHuTHOE IOJIE. bubnnorexa [HOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepenus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionbp30BaHue bubnuoreka [IOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"
Ypok-uccnenosanue "M3ydeHue cBONCTB
59 3J'IpeKT OMAarHUTHBIX BOJ'IHyC IIOMOIIBIO bubnuorexa LIOK
P | https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO Tese(hoHa
60 Pemenue 3a1ay Ha onpeieneHrne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DeKTpoMarHuTHas IPUpoa CBETa. bubnmoreka [JOK
CxopocTts cBeTa. BoiHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acrpocTtpaHeHue cera. 3atmeHus ColHLA U bubmmorexa [JOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
JIyHb1
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue bubnnoreka [HOK

3a/la4 Ha MPUMCHCHUC 3aKOHA OTPaKCHU

https://m.edsoo.ru/ff0b38c4
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CB€Ta

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

bubmuoreka [JOK

64
cBeTa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHUE CBETA.
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO bubmorexa [IOK
yIP https://m.edsoo.ru/ffOb3c5c
OTpaXKeHUSI B ONTHYECKHUX CBETOBOAAX
JlaboparopHuas pabota "Hccienoanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHUSI CBETOBOTO
Jy4a OT yIJia aJieHHs Ha rpaHule "BO3yX-
creksio""
Ypok-koH(pepennus "Mcnonb3oBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bubmuorexa [JOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3bI
https://m.edsoo.ru/ffob3f2c
bu6mmoreka [JOK
69 [TocTpoenre M300paKeHMI B IMH3aX
P P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHast pabota "Onpeznenenue
70 dox I(:HOFE acf:)Tosle[ u OEITI/I‘IGCKOP'I CHJTBI bubmotexa [JOK
Y Fi " https://m.edsoo.ru/ff0b4206
coOMparoIIel TUH3bI
71 Ypok-koHpepenius "Ontudyeckue THH30BbIE bubnunoreka [JOK
npubopsr" https://m.edsoo.ru/ffOc0a7e
72 I'na3 xak onrudeckas cuctema. 3peHue bubmorexa [JOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "ledextst 3penus. Kak
COXPaHMTH 3peHue"
Paznoxenue 6enoro csera B criekTp. ONbITHI
74 HrroTona. CroxeHue CeKTpaabHbIX 1BETOB bubmorexa HOK
] ™ t ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
75 JlaboparopHas padota "OnbITHI 110 bubnmoreka [JOK

Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP H

https://m.edsoo.ru/ffOcOe2a
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BOCTIPHSTHIO [[BETA MTPEIMETOB MPU HX
HaOJII0IeHNH Yepe3 BETOBbIe (GUIbTPHI"

VYpoxk-npaktukym "BonHOBBIE CBOMCTBA

76 CBeTa: qucriepcust, uHTephepeHIus u
mudpaxus'
77 OmnbiTel Pezepdopaa u mianerapuas Mojiesb bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atroma bopa
79 HcnyckaHue U MOTJIOLIEHHE CBETa aTOMOM. bubnnoreka [JOK
KBanTsl. JIuneiiuaTeie ClIEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaOroieHne CrieKTpoB bubnuorexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUJIBI bubmorexa LHOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnuotexa [JOK
MOJIeJIb https://m.edsoo.ru/ffOc18ac
83 PangmoaktuBHBIE TpeBparieHus. M30Torsl }P?tilfsj:l/?r?wf;(si)groulllffOClal4
84 Pemenne 3amau mo treme: "PagmnoakTUBHEIE bu6mmoreka [JOK
npeBpatieHus " https://m.edsoo.ru/ff0clb4a
85 ITepuon nomypacnana
86 VYpoxk-koupepennus "PagnoakTrBHBIC bubnuorexa [JOK
W3JIy4eHUs B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHBI COXpPaHEHUS bubnmoreka [JOK
3apsiIOBOTO U MaCCOBOT'O YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3u aTOMHBIX si7iep. CBsA3b MacChl bubnuorexa [JOK
U DHEPTUn https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amaq mo teme "SnepHbie peakiuu"
90 Peakuuu cunTtesa u neneHus saep. bubnmoreka [JOK

Wcrounuku sneprun ConHua v 3BE311

https://m.edsoo.ru/ff0c1e88
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VYpok-koHdpepenuus "SnepHas sHepreTUKa.

91 JleficTBHs paguOaKTUBHBIX U3y4YECHUN Ha
JKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DJIeKTPOMarHuTHOE TOJIE. bubnnoreka HOK
DJeKTpoMarHuTHbIe BoJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS"

KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DNeKTpOMAarHUTHBIC BOJHBL. KBaHTOBBIC
siBICHUS"

94 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnuorexa [JOK
paboTsl o Kypcy "Bzaumoaeiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 0600menue. Pemenne

95 ACYETHBIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe bubamorexa LOK
? | https://m.edsoo.ru/ff0c2572

TerutoBble nporeccsl
[ToBTOpenue, 06061meHue. Pemenue
bu6mmoreka [JOK

96 pacYeTHBIX U KAYeCTBEHHBIX 33/1a4 110 TEME

" o https://m.edsoo.ru/ff0c2a22
KII/I TenmoBbIX aBUraTenei
[ToBTOopenue, o6o0menue. Pemenne

97 ACYETHBIX U KaYECTBCHHBIX 33/1a4 110 TEME bubmmorexa [TOK

? " https://m.edso0.ru/ff0c2b30
KII/[ anexTpoycTaHOBOK

08 [ToBTOpenue, o606menHue. JlabopatopHbie bubmmoreka [JOK
paboTsl o kypcy "CBeToBbIe IBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6ob6menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPaHEHUS B bubmorexa HOK

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

100 [ToBTOpenue, 0600meHue. Pabora ¢ bu6mmoreka [JOK
tekcTamu 1o Teme "Konebanus u BoHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTopenue, 0600menue. Padora ¢ bubnuoreka [IOK

TekcTtaMmu 110 TeMe "CBeToBbIe ABICHUA"

https://m.edsoo.ru/ff0c3044
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[ToBTopenue, 0600menue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas u sijepHast 1
¢uzuka"
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

» dusuka, 7 knacc/ [lepeimkun A.B.,

» dusuka, 8 knacc/ [lepoeimkun A.B.,

» dusuka, 9 knacc/ [epeimkun A.B., ['ytHuk E.M.,
METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA

7 KIIACC

1.Paboyas nmporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. ®usuka. 7 — 9 kiaccel (aBTOPBL:
A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUU C BHIOPAHHBIM YUEOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 kinacc. YueOHUK Jy1sl 00111€00pa30BaTEIbHBIX YUPEIKICHUM.
M.: Ipoda. 2011

5. Jlykamuk B.U. CoopHUK BOmpocoB U 3aj1a4 no ¢usuke. 7-9 xi. — M.: IIpocseienue,
2010. -192c.

8 KVIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccol: yueOHO-METOAUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3x., crepeotun. —M.: JIpoda,2013. — 398, (2)

2. IIporpammMbl 0oCHOBHOTO 00111eTO 00pa3oBanus. duszuka. 7 — 9 kaacchl (aBTOPHI:
A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUM C BHIOPAHHBIM YUEOHUKOM:

4. Tepormkun A.B. @usuka. 7 knacc. Y4eOHUK 17151 00111€00pa30BaTebHBIX YUPEIKICHUM.
M.: Hpoda. 2011

5. Jlykammk B.M. CoopHuUK BoripocoB u 3a1a4 o gusuke. 7-9 k. — M.: [IpocBemienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE M KOHTPOJIbHBIE PAOOTHI. —
5-¢ m3nanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 knacc. JJabopaTopubie paboTsl. KOHTpOJIbHBIE 3a0aHUS. —
Caparos: Jlunei, 2014.

8. «KoHTposbHO-u3MepuTenbHble MaTepuaibl. dusuka. 7 kinacc/Coct. H.W. 3opuH. — 2-¢
u3., nepepad. — M.: BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroaundeckoe nmocooue/ A.E. Mapos. - M.
Hpoda, 2011. - 123¢.:

10.A.B. Ilepoimkun @usuka-8kia 2017 M. dpoda
11.H.B. ®unonosnu Metonuueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosATenbHbIE U KOHTPOJIbHBIE Pab0ThI-8 Kitacc 2017 M.

Apoda
13.B.B. lllaxmatosa, O.P. llledep Jduarnoctuueckue padotsl -8 kiacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopuauk Borpocos u 3amau 2015 M. [Ipoda

9 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9xkinaccol: yueOHO-METOIUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3x., crepeotun. —M.: JIpo¢a,2013. — 398, (2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. ®usuka. 7 — 9 kiaccel (aBTOPBI:
A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUU C BHIOPAHHBIM YUEOHUKOM:

4. Ilepeimkun A.B. ®uszuka. 7 kinacc. YueOHUK 11 00111€00pa30BaTeIIbHBIX YUPESKICHHUI.
M.: [Ipoda. 2011

5. Jlykammk B.U. COoopHHK BOonpocoB u 3a1a4 no ¢pusuke. 7-9 k. — M.: [Ipocsernienue,
2010. -192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE PAOOTHI. —
5-e m3nganue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 knacc. JJabopaTopubie paboTsl. KOHTpOJIbHBIE 3a0aHUS. —
Caparos: Jluneit, 2014.

8. «KonTtponpHO-u3Meputensubie Matepuansl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3., nepepad. — M.: BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroandeckoe nocooue/ A.E. Mapos. - M.
Hpoda, 2011. - 123c.:

10. KoHTposbHBIEC U CAMOCTOSITENIbHBIE pa0OTHI TTO Gu3uKe. 9 Kiacc: K yueOHnky A.B.
[leppiikuna, E.M. I'ytHuk «®@u3zuka 9 knace» / O.M. I'pomuesa. — M.: U3narenscTBO
«IK3ameny», 2014.

11. Tectol o pusuke. 9 knacc: k yueOHuky A.B. [leppiikuna, E.M. I'yTHuk «®usnka
9 xnaccy / O.W. I'pomueBa. — M.: U3znarenscTBo «OK3aMen», 2010.

12. ®usuka. 9 xnacc. TemaTnueckne TeCTOBBIE 3aMaHus Mg ToaAroToBku k [ TA. / aBT.-
coct.: M.B. boitnenko, O.H. Mupoikuna. — Spocnapib: OO0 «AkageMust pa3BUTHUS»,
2014.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

7 KIIACC

1. bubmoteka — Bcé mo npeamety «Dusukay. — Pexxum nocryma: http://www.proshkolu.ru

2. BuneoornsiTel Ha ypokax. — Pexum moctyna: http://fizika-class.narod.ru
3. Enunast kosutekius udpoBbiX 00pa3oBaTeIbHBIX PecypcoB. — Pexum mocryra:
http://school- collection.edu.ru

4. I/IHTepeCHBIC MaTCpualibl K YPOKaM (1)I/I3I/IKI/I 10 TEMaM, TCCThI 11O TEMAaM, HArJI1JHbIC
nocoOus K ypokam. — Pesxkxum nocryma: http://class-fizika.narod.ru

5. Iludposbie 0OpazoBaTenbHBIC pecypchl. — Pesxkum moctyna: http://www.openclass.ru

6. DiekTpoHHbIC yueOHUKH 10 (usnke. — Pexxum goctyma: http://www.fizika.ru

8 KJIACC

1. bubnmoreka — Bc€ mo npeamery «dPusnkay. — Pexxum moctyma: http://www.proshkolu.ru

2. BugeoomnsIThl Ha ypokax. — Pesxxum moctyna: http:/fizika-class.narod.ru

3. Equnas xomnekius udpoBbeix 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum moctyma:
http://school- collection.edu.ru

4. lntepecHble MaTepualbl K ypokaM (PU3UKH 110 TeMaM; TECThI [0 TeMaM; HaTJIsIHbIC
mocobus kK ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

5. lludposbie oOpazoBaTenbHBIC pecypchl. — Pesxkum moctyna: http://www.openclass.ru

6. DneKTpOHHBIC yueOHUKH 0 pusuke. — Pexxum noctyma: http://www.fizika.ru

9 KUIIACC

1. BugeoornbiTel Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

2. Enunas komtekius udpoBeIX 00pa3oBaTebHBIX PECypcoB. — Pexxum gocrymna:
http://school- collection.edu.ru

3. NHTepecHbie MaTepraibl K ypokaM (GU3UKH TTO TeMaM; TECTHI TT0 TeMaM; HaT I THbIC
nocobus k ypokam. — Pesxxum nocryna: http://class-fizika.narod.ru

4. Iludpossie oOpa3oBateibHbIC pecypchl. — Pexxum moctyma: http://www.openclass.ru

5. DaekTpoHHbIe yueOHHMKH 110 (usmke. — Pesxkum poctyna: http://www.fizika.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/
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http://www.openclass.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

6. Enunas komtekiuys nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

7. ®enepanbHBIN IIEHTP HHHOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/\

8. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

9. Aammanuu gusmueckux o0bexToB. http://physics.nad.ru/

10. ®dusuka.ru. http://www.fizika.ru/


http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://physics.nad.ru/







