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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (Qu3MKe HAa ypOBHE OCHOBHOIO 0OIIEro 0oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJIOKEHUW M TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl, MPEJACTaBICHHBIX B
OI'OC OOQ, a Takxke ¢ yu€érom ¢enepanbHON padodeld MporpaMMbl BOCIIMUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Duznkay.

Conepxanue mnporpaMMmbl IO (HU3UKE HANpaBIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHOHAYYHONH TPaMOTHOCTH OOYy4YalOIIMXCSd U OPraHU3alui0 H3y4YeHUs
¢bu3MKN Ha JEATEIBHOCTHOM OCHOBe. B mporpamme mo (uU3HKE YYHUTHIBAIOTCS
BO3MOKHOCTH ydeOHoro mnpenMera B peanusauuud TpedoBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METANpeIMETHBIM pe3yibTaTaM OOYyYeHHS, a TaKKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[IporpamMma mo ¢u3MKe yCTaHABIMBACT pacmpenelicHHe y4eOHOTO MmaTepuaia
no rogaM oOydeHus (Mo KjiaccaM), mpeajiaraeT NPUMEPHYIO MOCJIEI0BATEIbHOCTh
M3YYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NIPEAMETHOTO COJIEPKaHUs U yuETe
BO3PACTHBIX OCOOEHHOCTEN 00yUarOIXCS.

[Iporpamma no ¢usuke paspaboTaHa C LENAbI0 OKa3aHUS METOAUYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®u3nka SBISETCS CHUCTEMOOOPA3YIOMIMM JIJIsi €CTECTBEHHOHAYUYHBIX Y4YEOHBIX
MPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U (u3ndeckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KApTHHY MHUpa, MPEIOCTaBIIsIeT Hanboyiee SCHBbIC
oOpa3ipl IPUMEHEHUsI HAyYHOTO0 METOJa IMO3HaHWSA, TO €CTh CHoco0a TMOMydeHUs
JOCTOBEPHBIX 3HAHUI O MUDE.

Onna W3 riaBHBIX 334ad (pu3nyeckoro oOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
WHTEpeca K HayKe Y 00ydJaronIuxcs.

Wzydenne ¢pusuku Ha 6a30BOM ypOBHE MpEIoaraeT OBlIaeHUE CIETyIOIINMA
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS;

e OIICHMBATh U MOHMMATh OCOOCHHOCTH HAYYHOI'O MCCIIEIOBAHMUS;

e HUHTEPIPETHPOBATH JAHHBIE U UCIOJIH30BaTh HAYUHBIE JOKA3aTeIbCTBA
JUIS TIOJTyY€HUsI BEIBOJIOB.

Ilenmu wu3ydeHuss (QuU3MKM HA YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenoaaBaHust ydeOHoro mnpenmera «®Pusuka» B
oOpazoBarenbHbIX opranuzanusix Poccuiickoit denepaiinu, peaau3yomx OCHOBHbIE
oO1eoOpazoBarenbHble  MPOrpaMMmbl,  yTBEpkAE€HHOW  pemieHuem  Kosteruu



MunuctepcTBa mnpocenieHus: Poccutickoit deneparuu (MpoTOKoa OT 3 1aekadps
2019 r. Ne [1K4gBH).
Heau nzyuyenuss Gpu3uKu:

npuoOpeTeHne HHTepeca M CTpEeMJICHHs OOy4alomMXCsl K HAay4dHOMY
U3yYCHHUIO TPHUPOJBI, PA3BUTHE UX WHTEIUIEKTYallbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEJCTaBICHUI O HAYYHOM METOJE MO3HAaHUA U (POpMHpOBAHHE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOIUM SIBJICHHSIM;
(GopMHpoBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa W3y4eHUS OCHOB
CTpOEHUS MaTepUH U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dopMupoBaHrE TPEACTABICHUN O pPOAM (UBHKU UISI Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  MPEJICTAaBIEHUH O  BO3MOXKHBIX  cepax  Oynyuien
npo(eCCUOHATBHONW JESATEIbHOCTH, CBA3aHHOM C (U3MKOM, MOJArOTOBKA K
JayibHeNeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTrkeHre 3TUX 1Lejiel MporpaMMel Mo (PU3UKe Ha YPOBHE OCHOBHOTO OOILErO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npruoOpeTeHNE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAHUYECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npUOOpETeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (DU3UYECKUE SBJICHHS C
HCITOJTh30BAHNEM TTOTYYCHHBIX 3HAHHH;

OCBOCHHE METOJIOB PCIICHUS TNPOCTEHIIUX  pacuy€THBIX 3amad ¢
UCIIOJIb30BaHUEM buzngecKux MOJICIICH, TBOPYECKUX u
IPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHEC YMEHUH HAOMIOAATh MPUPOIHBIC SBJICHUS W BBITIOJHSATH OIIBITHI,
nabopatopHble  pabOThl W DKCIEPUMEHTAJIbHBIE  HMCCJEAOBaHUA  C
HCITOJTb30BaHUEM N3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MHpOpMaIHEeH (QU3NYECKOTO ColepKaHus,
BKJIFOYasi UH(OPMAIUIO O COBPEMEHHBIX OCTIDKCHHSIX (M3HWKH, aHAIW3 U
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO cepaMu nMpodecCuoHaTBHON AESTEILHOCTH, CBI3aHHBIMU C
(bu3HUKOI, 1 COBPEMEHHBIMHU TEXHOJOTUSIMHU, OCHOBAHHBIMU Ha JTOCTHIKEHUSX
¢du3rUecKoi HayKHu.

Ha wusydenme ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

oOpazoBanust otBoauTcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kj1acce — 68 yacoB (2 yaca B Henenwo), B 9 knacce — 102 ygaca (3 yaca B Henernto).

[Ipennaraemplii B mporpamme 1o (QuU3uKe MepeyeHb JIabOpaTOpHBIX paboT U
OMBITOB HOCUT PEKOMEHJIaTEJIbHBIN XapakTep, YYUTElb JeNaeT BbIOOp MpPOBECHUSA



7a00paTOpHbIX pabOT W OMNBITOB € YYETOM HWHAMBUIAYAIBHBIX OCOOEHHOCTEM
0OyJaronuxcsi, CIHUCKa AKCIICPUMEHTAIBHBIX 3aJaHHi, MpeAJlaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka O mpupone. fBneHus npuponsl. DHU3NYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeaMuuHBL. I3mepenue ¢usnueckux BenuuuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak (¢u3uka u JApyrue €cTecTBEHHbIE HAayKH H3Y4yaloT  [PUPOLY.
EcTecTBeHHOHayuyHBIi METOJ IO3HAHUS: HAOJIOJIEHUE, IOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIABWKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIIOTE3, OOBSICHEHHE
HabogaeMoro siBiieHus. Onucanue pU3nuecKux SBJICHUHM ¢ TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHn4ecKure, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. @uznyeckue NpuOOPsHl U Mpoleaypa NPSMbIX HW3MEPEHUN aHAJOTOBBIM U

U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHre UEHBI I€TIEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.
2. M3mepeHue paccTosIHUM.
3. M3mepenue o0bEMa KUIAKOCTH U TBEPJOTO TEA.
4. OmnpeneneHue pa3sMepoB MabIX TeJl.
5. 3mepenue Ttemmeparypel NOpH TNOMOIIM JKHJIKOCTHOTO TEPMOMETpa U
NaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue wuccienoBaHus IO NPOBEPKE THUIIOTE3bl: AAJIBHOCTH IOJETA
IIapuKa, MYHUIEHHOrO0 TOPU30HTAJIBbHO, TeM OoJblle, YeM OOoJjbllle BbICOTA
IyCKa.

Paszpnea 2. [lepBoHayajibHbIe CBEICHUS O CTPOCHUM BeLIECTBA.

CrpoeHne BemecTBa: aroMbl M MOJEKYJIbl, HWX pa3Mepbl. OmbITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxenue yactul BemiectBa. CBfA3b CKOPOCTH JABWKEHUS YacTULl C
temnepatypoil. bpoyHoBckoe paBwkenue, auddysus. BzaumopelicTBue YacTuIl
BEILIECTBA: PUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B, KUAKOCTEW M TBEPABIX
(kpucTaismyecknx) Tena. B3auMocBsI3b MeXAy CBONCTBaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX ATOMHOMOJEKYJSAPHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.



2. HabGmonenue nuddyszuu.
3. HaOmronenue siBiieHniA, 0OBSICHIIONTUXCS MPUTSHKEHUEM W OTTAIKHBAHUEM
YaCTHI] BEIIECTBA.
Jlabopamopnwie pabomol u onvimol.
1. OueHka nuaMeTpa aToMa METOJOM pAJIOB (C UCTONIb30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBuikeHune U B3aumMoieicTBHeE TeJl.
MexaHnueckoe JBWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsii CKOpOCTh IMPU HEPAaBHOMEPHOM JBHXKEHUHU. Pacuér mytu u
BPEMEHU JABUKCHHUS.
SBnenue wHepuMu. 3aKOH HWHEpUHUH. B3auMoJelcTBHE TeEN KaK NPUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Teda. [ImoTHOCTh
BenecTBa. CBsA3b MIIOTHOCTH ¢ KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.
Cuia Kak XapakTepUCTHKa B3auMoJeWcTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHue cuiibl C MOMOINBIO JUHAMOMETpA. SIBJIEHUE TSITOTEHUS W CuUia
TsokecTd. Cuna TsbKkecTH Ha Jpyrux 1uia”ertax. Bec tema. HeBecomocts. Cnoxenue
CWJI, HaIlpaBJICHHBIX IO OAHOW mpsiMoi. PaBHoxeicTByromas cui. Cuiia TpeHws.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUe B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHU4YeCKOro ABMKEHUS Tela.
2. HM3mepeHune CKOpOCTH MPSMOJMHENHOTO IBUKECHUSI.
3. HaOmronenue siBleHUs UHEPITUU.
4. HabmroneHue u3MeHEeHUs: CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHUE Macc M0 B3aUMOACHCTBUIO TEI.
6. CnoxxeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpeneneHHe CKOPOCTH PABHOMEPHOrO JIBUKEHUS (LIapyKa B KUJKOCTH,
MOJICIIH AICKTPUIECKOTO aBTOMOOUJIS U TaK Jayee).

2. OmpepneneHue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa [0
HAKIIOHHOM TJIOCKOCTH.
Ornpenenenue MI0THOCTH TBEPAOTO TeNa.

4. OmBITHI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh pacTshKkeHus (aedopmarivn)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKCHHUS OT
BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HaBnenue. CriocoObl YMEHBINIEHUS W yBEJIWYEHUs NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIeHHMs] raza oT oObéMa, Temneparyphl. llepenaya naBieHus



TBEPABIMM TEJAMH, >KMAKOCTSAMM M razamu. 3akoH llackansa. IIneBmarnueckue
MalIMHbl. 3aBUCHUMOCTh JABJICHUS JKUIKOCTH OT DIyOMHBI. ['mapoctaTuueckuit
napajgokc. CooOuaronuecs: cocynbl. [ uapaBinuecKue MEXaHU3MBbI.

Atmocdepa 3emnum u arMocdepHoe naaBieHue. [IpuyMHBI CyHIECTBOBaHMS
BO3AylHOW o6onouku 3emnu. OmnbiT Toppuuennu. H3mepeHue atmochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIrO JaBJIECHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuGops! 15 U3MEpeHus aTMOCPEPHOTO TaBICHUSI.

JlericTBUE XKUIAKOCTH M ra3a Ha IMOrPYKEHHOE B HHUX TeJIo. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

o v A~ w N
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3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepemaya naBieHUs JKUIKOCTHIO U Ta30M.

Coobmiaromuecs: CoCy/bl.

['mppaBnuueckui npecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHMUS.

3aBUCHUMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00bEMa NOTPYKEHHON YaCTH Tena U
IJIOTHOCTH SKHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcioBue miiaBaHus Tell: IUIABAHWE WJIM NOTPY’KEHHUE TE B 3aBUCUMOCTH OT
COOTHOIIEHMS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1.

HccnegoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa.

OmnpeneneHue  BBITAJIKMBAIONMICH — CWIbI,  JCWCTBYIOIIEH HaA  Telo,
ITOTPYEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOIIEN CHJIBI, IEUCTBYIOLIEN HA TEJIO B
KHUIKOCTH, OT MaccChl Tena.

OneITl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TENIO B KHAKOCTH, OT 00BEMA MOTPYKEHHOU B KUIKOCTh
YacTHU T€Ja ¥ OT INIOTHOCTU KUJIKOCTH.

KoncTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHHE JIOJKH U ONPEAEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJOK, HaKJIOHHas IIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [IpruMmeHenune npasuiia paBHOBECHs pbluara K OJIOKy. «30510TOe
npaBuio» mexanuku. KIIJ[ mpocTteix mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U

TCXHUKEC.



Mexannueckass oSHeprus. KuHeTMdeckass W MOTCHIMAlbHAsg  DHEPTHUs.
[IpeBpalieHre OAHOTO BHJIa MEXaHUYECKOW SHEPIUU B APYTrod. 3aKOH COXPAHECHHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUU TeEJNa IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM paBHOBECHS pblUara.
3. Uzmepenue KII/I HaKITIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIIACC

Pa3nen 6. TenioBble sIBJICHUSA.

OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJSPHO-KMHETUYECKOW TEOPUM  CTPOCHUS
BemecTBa. Macca M pa3smMepel aroMOB M MOJIEKYJ. OIBITBHI, MOATBEPKIAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Monenn TBEPIOro, >KHMIKOIO M Ta3000pa3HOTO COCTOSHUM  BEILECTBA.
Kpucramnmnueckue u amopdusie Tena. OObsSICHEHHWE CBONCTB Ta30B, KUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJEKYISIPHO-KUHETUYECKOM TEOPHHU.
CmauuBaHKeE U KallWJUISIPHBIE SBJICHUS. TEIIOBOE pacCllMpPEHNE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKEHUS
gacTull. BuytpenHsas osHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW DSHEPIUH:
TerJionepeaaya U coBepllieHne padoTsl. Buapl Temnonepeaaun: TEIONPOBOIHOCTD,
KOHBEKIINS, U3TYYEHHUE.

KonuyectBo TemnoTsl. YienbHas TEMIOEMKOCTh BelllecTBa. [emiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TeIloBoro OanaHca. [ImaBnenue u oTBepaeBaHue
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TerioTa tuiaBieHus. [lapooOpaszoBanue u
koHgeHcauusa. Mcnapenune. Kumnenuwe. VYpaenbHas Temiora napooOpa3oBaHMSL.
3aBUCUMOCTh TEMIEPATYPHI KUMIEHUSI OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxHocTts Bo3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntuner  pabotel TeroBbix npurateneit KIIJ TtemmoBoro aBuratesns.
TennoBple ABUTATENN U 3aLATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Jemoncmpauuu.

1. HaOmionenue OpOyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddyszun.

3. HaOnronenue siBneHui CMauyuBaHUs U KaWJUISIPHBIX SIBJICHUH.



6
7.
8.
9

10.
11.
12.
13.

HabutoieHue TemnoBoro paciiupeHust Ted.

W3meHeHne naBiieHHs Ta3a MpU M3MEHEHWH OOBbEMA M HArpeBaHUM WU
OXJIAXKJCHUH.

IIpaBuna u3aMepeHus TeMIepaTypsl.

Buns! Teruonepenayn.

OxJaxieHue Ipy COBEPUIEHUH PabOTHI.

Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
CpaBHEHHE TEITOEMKOCTEN Pa3IMYHbIX BEILIECTB.
Habmtonenue kuneHus.

HabitoieHne nocTostHCTBa TeMIEPATyphl PU TJIABJICHUH.
Mojaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel 1O HAOMIOJICHUIO TEIIOBOI'O PACIIMPEHMS Ta30B, JKUJIKOCTEH U
TBEPABIX TEII.

OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

OMBITHI, IEMOHCTPHUPYIOIIHNE 3aBUCHUMOCTD JIAaBJICHUS BO3AyXa OT €ro o0bhéMa
Y HarpeBaHUs WU OXJIAKICHUS.

ITpoBepka rumores3sl TUHEHHOM 3aBUCUMOCTH JIJIMHBI CTOJIOWKA JKUIAKOCTH B
TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyPhI.

HaOntonenne wW3MeHEHHsT BHYTPEHHEH OJHEpPruu Tejla B pe3yjbTare
TerIonepeaay ¥ paboThl BHEITHUX CHJI.

HccnenoBanne sBIEHUS TEIUIOOOMEHA IIPH CMENIMBAHUU XOJOJHOU U
ropsueu BOJBI.

OrnpeneneHre KOIM4ecTBa TEIIOThI, MOJYYEeHHOTO BOJAOU MPHU TEINIOOOMEHE
C HarpeThIM METAJTIMYECKUM ITUIUHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue nporiecca ucrnapeHus.

Onpenenenrne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIaBJICHUS JIb/IA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

OnexkTpuzanus Tel. J[Ba poaa 3IEKTpUYECKUX 3apsiioB. B3aumoneiicTBue
3apsKEHHBIX Tell. 3akoH KyioHa (3aBUCHUMOCTB CHIIBI B3aUMOJCHCTBHS 3aPSKEHHBIX
TEJ OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEKY T€IIaMU).

OnekTpudeckoe mnose. Hanpsok€HHOCTH dnekTpudeckoro mons. [IpuHiun
CYyHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenu »snekTpuyecknx 3apsAioB. OJEMEHTAPHBIA JIIEKTPUYECKHI 3apsii.
Crpoenue aroma. [TpoBOTHUKH U AUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsja.

OJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
HcTrouHrKyn TOCTOSIHHOTO TOoKa. JIeWCTBHS DJIEKTPUUECKOro ToOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSAX U Ta3ax.

Onexktpuyeckas  uenb. Cuina  Toka.  DJIEKTPUYECKOE  HANpSKEHHUE.
CormnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma aJis
y4dacTka uend. [locienoBarenbHoe U mapajieIbHOE COEAUHEHUE TPOBOAHUKOB.

PaGota © MOMmHOCTH dJEKTpUYecKoro Toka. 3akoH Jxoyns—Jlenna.
DNeKTpUYEeCKUe LIENU U MOTPEOUTENN 3IEKTpUUEeCcKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTostHHBIE MarHUTHI. B3anMonEeCTBUE MTOCTOSAHHBIX MarHMTOB. MarHuTHoe
nose. MarauTHoe nosie 3eMJIM M €ro 3HaueHue I Ku3HU Ha 3emuie. OnbIT JpcTeaa.
MarauTHoe 10J1€ IEKTPUIECKOro ToKa. [[puMeHeHne 3J1eKTPOMarHuToB B TEXHUKE.
JlelicTBHE€ MAarHMTHOrO TMOJII Ha TMPOBOJHUK C TOKOM. OJEKTPOJIBUTATEIb
MOCTOSIHHOTO ~ TOKa.  MCmoib30BaHHWE  DAIEKTPOABUTATENIEM B TEXHHYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel Dapanes. SABneHue snexkrpoMarHuTHOW WHAyKUMH. [IpaBuno Jlenua.
DIIeKTpOreHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOM SHEPIUH.
DJIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Hemoncmpauyuu.

DJIeKTpU3alus Tell.
JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAsT UHIYKIIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpoBOHUKY Y TUBJIEKTPUKH.
MoaennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.
M cTOYHMKH TTIOCTOSTHHOTO TOKA.
JIeWCTBHS DIEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUI TOK B HKUJKOCTH.
. ['a30BbIM paszps.
. I3MmepeHue cuibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUEeCKOro HAPSKEHUSI BOJTBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUHN.
. BzaumoiericTBUE TOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH PA3ICJICHUS MTOJIOCOB MarHuTa.
. MonenupoBaHuE MATHUTHBIX MOJIEN MOCTOAHHBIX MATHUTOB.
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18
19
20
21
22
23
24

25

. OneIT Dpcrena.

. MarautHoe noje Toka. DJIeKTPOMarHur.

. JleicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMArHUTHON UHAYKIIHUH.

. OnbiTel @apajnes.

. 3aBUCUMOCTh HalpaBJCHUA WHIAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHHUS.

. DIEKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnpITel MO HAOMIOACHUIO BJEKTPU3ALMHM Tl HMHAYKIMEH U TpH

CONIPUKOCHOBEHUH.
UccnegoBanne nEMCTBUS JJNEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH U
JADJICKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOMN IIEMU OCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCHMOCTM CWJIBI TOKA, MIYLIErO 4Yepe3 pe3ucrop, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIPSDKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JEKTPUUECKOTr0 COMPOTHUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, TIONAU MONEPEYHOr0 CEUEHU U MaTepuana.
[IpoBepka mnpaBwiIa CHOXKEHUS HANPSHKEHUW TIPU  MOCIEI0BATEILHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBwiia IsI CUJIbl TOKA MPU IAPAIUICIbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
Onpenenenre MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnegoBanne 3aBUCUMOCTH CWIBI TOKA, HAYLIIETO 4Y€pe3 JaMIIOUKy, OT
HANPsKECHHS HA HEM.

Onpenenenue KIIJ[ narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJICUCTBHS TTIOCTOSSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TOJISI OCTOSTHHBIX MarHUTOB TIPU UX 0ObETUHEHUH U
pa3aeiIcHNH.

HccnenoBanue nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUSA KATYIIKA
C TOKOM M MarHuTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KaTYIIIKE.
N3yueHne nerncTBus MarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.
KoncTpynpoBanue u nzydeHue paboThl JIEKTPOIBATATEINS.

Namepenue KIIJI asekTpoaBUrareibHONM yCTaHOBKH.



21. ONBITBI  TIO HCCIICAOBAHHNIO ABJICHUA SHQKTpOMaFHHTHOﬁ HHAYKIOHUHN:
HCCICOAOBAHUC W3MEHCHUMN 3HAUCHUS U HaIpaBJICHWA MHAYKIIMOHHOTO TOKA.

9 KUIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe JABWxkeHue. MarepuanbHas Touka. Cucrema  OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHHUSA. PaBHOMEpHOE NpsAMOIMHENHOE
nBrokeHue. HepaBHOMEpHOe NpsAMOJIMHEWHOE ABrKeHue. CpenHss MU MIHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHerHoe aBuwxeHue. (CBoOoaHOE
nagenne. OnbITsl [ anuies.

PaBHOMepHOE nBWXKeHHE MO OKpykHOCTH. [lepumon u wactora oOpaieHus.
JIuHeHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

IlepBoiii 3akoH HptoroHa. Bropon 3axkon Herotona. Tpernit 3akon HprotoHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMS: cujla TPEHHUS CKOJIBXKEHUS, CHJIa
TPEHHUsI [IOKOs1, APYTUE BUIBI TPEHUS.

Cuma TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJIHOTO
naneHus. J[Buwkenume manHer Bokpyr Conmnpa. llepBag kocmumyeckas CKOpPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue matepuanbHOMl TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. MMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa Cchil TSKECTH, yIPYTrOCTH, TPEHHUS.
Cesi3p sHeprun u pabotel. [loTeHumanbHast sHeEprus Tena, MOAHITOrO Hal
MOBEPXHOCTHIO 3eMiM. l[loTeHImanbHas sHeprus C:kaTou IpyxuHbl. KuHetuueckas
sHeprus. TeopeMa O KMHETHYECKOW HDHEPIHH. 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPIUM.

Jemoncmpayuu.

1. HaOmioneHne MeXxaHMYECKOTO JBHKEHHUS Tejda OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME TIyTE€ M TPACKTOPUM JABWKEHHS OJHOIO M TOrO K€ Teja
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
N3mepenne cKkOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HaGnronenue aBu>XeHUS Tela Mo OKPYKHOCTH.



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

HaGutoieHne MexaHu4ecKuX SIBJICHHUM, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHW OTHOCHUTEIIBHO
KaOHWHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tejla OT MAcChl Tela W JEHWCTBYIOIIEH Ha HEro
CHJIBL.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEIL.

N3meHnenue Beca Tea pu yCKOPEHHOM JBHKECHUM.

Ileperaua uMmiynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IIPU a0COIIOTHO YIPYTOM B3aUMOACHCTBHH.
HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHWYECKON SHEPIuM IpU JBMXKCHHM Teja I0J JEHCTBHEM
OPYXUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpympoBanue TpakTa Uisi pa3roHa W JajdbHEHIIETO pPaBHOMEPHOTO
JIBYDKEHUS IAPUKA I TETIEHKKU.

OnpeneneHue CpeIHEN CKOPOCTH CKOJBXEHUsS OpycKa WM JBHKCHHUS
HIapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

OmnpeneneHre yCKOpPEHHS Tela MPH PaBHOYCKOPEHHOM JBMIKEHUHU TIO
HAKJIOHHOM TIOCKOCTH.

UccnegoBanue 3aBUCMMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBMXKEHUU O€3
Ha4aJlbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psAI HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTUHAKOBEI.

WccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHS CKOJBXKEHHS OT  CHJIBI
HOPMAJILHOTO JIaBJICHUSI.

Onpenenenue kodhUIeHTa TPEHUS CKOJIBXKEHUS.

Ornpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThI CHIJIBI TPEHUS TIPU PaBHOMEPHOM JBUKEHUU Teja 1O
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenve pabOThl CWIBI  YIOPYrOCTH TMpPU TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HETOIBMYKHOTO U MTOABMYKHOTO OJIOKOB.

N3yuyenne 3aKoHa COXpaHCHUS SHEPTHH.

Pa3zngen 9. MexannuecKkue KoJ1e0AHUA ¥ BOJIHBI.



Koneb6arenbHoe nBmwxenne. OCHOBHBIE XAapaKTEPUCTUKH KOJEOaHW: Mepuo,
4acToTa, aMIUIATyAa. MaTreMaTU4eCKHui W MNpPYKUHHBIM MasTHUKHU. lIpeBpainenue
SHEPIruu MpH KOJIeOATEIHLHOM JABUKECHUM.

3aTtyxaronime KOJIeOaHMUs. BrinyX1eHHbBIE KoJIeOaHMUs. Pe3onanc.
Mexannueckue BoJHbIL. CBOMCTBA MEXAaHUYECKUX BOJH. [IpofoabHbBIE U TTONIEpEYHBIE
BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ pacnpocTpaHEHHs. MexaHWYeCcKUe BOJIHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicoTa ToHAa. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHMM TeJI IO JEHCTBUEM CHIIBI TSOKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
Hab6nroenue BoIHYKIEHHBIX KOJICOAHHUM U pe30HaHca.
PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYyCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpexeneHue 4aCTOTHI M MIepUoa KOJieOaHUH MaTeMaTUYECKOTO MasITHHUKA.

2. Ompepenenne 4acTOTHI U TIEpUoJia KoieOaHU! MPY>KUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEpHOJia KOJEOAHUM TMOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnenmoBaHue 3aBUCUMOCTH MepUoa KOJeOaHU! MPY>KUHHOTO MAasSTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Irpy3a.

6. OnbIThI,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHojaa  KojeOaHui
NPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaIeHU.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJI€. DJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHhIX BOJH. [llkama »neKTpoMarHUTHBIX BOJH. Fcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTra. BonHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBHIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.
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1. M3yyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIbIO MOOHIBHOTO
TenedoHa.

Pa3znesn 11. CBeToBbBIE ABJICHHUS.

JIyueBast Mmonenb cBera. Mctounuku cBera. [IpsMoaMHEHOE pacipoCTpaHEHUE
ceera. 3armenuss ConnHna u Jlynsl. Otpaxkenue cBera. IInockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH TmperaomsieHUsi cBera. lloiiHOe BHyTpeHHEe
OoTpakeHHe cBeTa. Vicnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBO/JIAX.

JIunza. Xon nydeit B muH3e. OnTudeckas cuctema ¢oroarrmapara, MUKpPOCKOIIa
U Teneckomna. ['1a3 kak ontuueckas cuctemMa. bau3opykocTh U 1albHO30PKOCTb.

Paznoxxenue Oenoro cBeta B croekrp. Omnbitel  Hptorona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n3o00pakeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOMparoIIei JInH3e.

XoJ1 Tydel B pacCEUBAIOIICH JTMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens riiasa.

11. PaznoxxeHue 6e0ro cBeTa B CHEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPaKEHHSI CBETOBOTO Jyda OT YyIJia
MaJICHHUs.

2. M3ydeHue xapaKTepUCTUK M300paKEHUs MpeIMETa B IJIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPEJOMJIEHUS CBETOBOrO Jyda OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomydeHue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOILEH JINH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOW CHUIIBI COOMpAFOIICH
JIUH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOr0 CBETa B CIIEKTP.
OnbITEl TIO BOCHPHUATHIO IIBETA MPEAMETOB MPU WX HAOTIOJECHUU depes
[[BETOBBIC (DUIIBTPHI.

Pa3znea 12. KBanroBble siBJI€eHUS.
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Onwitel Pesepdopna u mmanerapHas mozenb atoma. Mogenb aroma bopa.
Hcenyckanne u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-m3nydeHus. CTpoeHHE aTOMHOTO
anpa. HykionHas Mojens aToMHOTO sigpa. M3otomnsl. PannoakTuBHbIE NpeBpaICHUS.
Ilepuon nostypacmajia aTOMHBIX SIIED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apAIOBOTO M MacCOBOTO YHCEL.
OHeprusi CcBA3M aTOMHBIX siaep. CBs3b Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku 3neprun CoytHIa U 3BE3 .

Anepnas sHepreruka. JleWcTBUS pPaAMOAKTUBHBIX W3IYyYCHUN HAa IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3IIy4YEeHHS U MOTJIOUICHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzinydeHus NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH

(no dortorpadusam).

3. H3MepeHue painoakTUBHOTO (OHA.

IHoBTOpUTEIBbHO-00001AIOIINI MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINY MOTYJIb MPEIHA3HAUCH JJIsi CUCTEMATH3aIlluu U
000011IeHHs] MPEIMETHOTO COAEPN AHUS W ONBITA JEATEIBbHOCTH, MPUOOPETEHHOTO
P HM3YYEHUU BCEro Kypca (HU3MKH, a Takxke [Js MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHy MO (Qu3uKe Jis O00ydaroluxcsi, BBIOpABIIMX 3TOT
y4eOHBIN TIPEeIMET.

[Ipy u3ydyeHHH NaHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHJIbI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
METAlpEeAMETHBIX  IJIAHUPYEMbIX  PE3yNbTaToB  oOydeHus,  (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABI W TEXHUKH, OBJIAJCHHE YMCHHUSIMH OOBSCHATH (U3MUECKUE
SBJICHUS, TPUMEHSA TMOJy4YeHHbIE 3HAHUWS, pelmarbh 3aJayd, B TOM 4YHUCIE
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATBEHO AEATENBRHOCTHBIM XapaKTep JAHHOTO paslesa peaau3yeTrcs 3a
C4€T TOTO, YTO OOYJAIOIIUECS BBITIONHSIOT 3aJaHusl, B KOTOPHIX UM IMPEJIaraeTcs:

HAa OCHOBE TMIOJYYCHHbIX 3HAHUW pacro3HaBaTh M HAy4YHO OOBICHATH
(bu3nUecKkue SBIECHUS B OKPYKAIOIIEH NMPUPO/ie U TOBCEAHEBHOM KU3HU;



HCIIOJIB30BATh HAYYHBIC MCTOAbI HCCJICIAOBAHHA (1)I/ISI/I‘ICCKI/IX HBJ’ICHHﬁ, B TOM
YqUCJIC OJIA IIPOBCPKU T'MITIOTE3 U IMTOJYUYCHUA TCOPCTUICCKHUX BBIBOJIOB,
OOBSICHATH HAay4YHBIC OCHOBBI HanOoJiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TCXHOJIOI“I/IfI, HaIIpUMCP, HNPAKTHYCCKOTO HCIIOJIB3OBAHHA PA3JIMYHBIX HMCTOYHHUKOB
OHCPIrur Ha OCHOBC 3aKOHa IIPCBPAIICHUSA H COXPAHCHHA BCCX HM3BCCTHBIX BHJ/IOB
OHCPIrun.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue pu3nKu Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs HAMpPaBIECHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX
pE3yNbTATOB.

B pesynbTare uzyuenus GU3MKH Ha ypOBHE OCHOBHOTO O0IEro 00Opa30BaHUA Yy

oOyuaromierocss OyayT c(opMUpOBaHbI CIEAYIOIIME JIUYHOCTHBIE pE3ylbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOU
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJE€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU
busuky;

— OCO3HAaHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX NPUHLMUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCTIPHUSTHE ICTETUYECKUX KauecTB (PU3MYECKON Hayku: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HaHHME IIEHHOCTH (PU3MYECKOM HAyKh KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHpPA, OCHOBBI PA3BUTHUS TEXHOJOTMM, Ba)KHEWILIECH COCTABIISIOLICH
KYJIBTYPBIL;

— pa3BUTHE HAYYHOM JIFOOO3HATENIBHOCTH, HMHTEpeca K HCCIEeI0BaTEIbCKON
JeATEIIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 SIMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHUE IIeHHOCTH Oe3omacHoro o0pa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil 0OE30MACHOTO TIOBEJACHUS Ha
TPAHCIIOPTE, Ha JOpOTax, C AJICKTPUYECKUM U TEIJIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCUHU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY
Y TAKOTO K€ MpaBa y APYyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:



— AaKTHMBHO€ YYacTHE€ B PEHICHUHM MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpraHu3allii, TOPOIa, Kpasi) TEXHOJOTHIECKON M COIMAIBHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO IPO(ECCHid, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUSA:

e — OpUCHTAIlMA HAa MNPUMEHEHHE (PUIMYECKUX 3HAHUU JJIs pelieHUs 3a7ad B
00JIacTU OKpYIKaloIeH cpejbl, IUIAHUPOBAHUSA TIOCTYIIKOB W OLEHKH HX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPY>KAIOIIEH CPEIbI;

e — OCO3HaHHWE TIJIO0ATBLHOIO XapaKTepa ASKOJOTMYECKUX IpoOJeM U IyTeH Hux
pellIeHus;

e 8) amanranmM K H3MEHSIIONIMMCS YCJOBUSIM CONUAJIBHOW W NPHPOIHOM
cpeabl:

e — IOTPEOHOCTH BO B3aMMOICHCTBUH IIPH BBIMOJHEHUH UCCICAOBAHUN U TIPOCKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

e — TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIeSITEIbHOCTD;

e — IOTPEOHOCTH B (hOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM YHUCJIC (HOPMYITUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

e — OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUM MU KOMIETEHTHOCTEW B 00JacTH
busuKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aHUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX [JEHCTBUM C YYETOM BIHSHUA Ha OKPYKAIOUIYI Cpendy,
BO3MOJKHBIX TJI00AJIBHBIX TTOCIIECICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHUS MpOrpaMMBbl 10 (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydvaromerocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JCUCTBUS,
KOMMYHUKATHUBHBIC  yHHBEpPCAJIbHBIC  y4eOHBIE  NIEUCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBbie Jiornyeckue 1eiicTBUA:
e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKA OOBEKTOB
(siBNICHMI);



yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCU(PUKAIIMK, OCHOBAHUS JIs
00001IEeHHS ¥ CPaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBACMbIX (hakTax,
JIAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSIIUXCS K (QU3NICCKUM SIBJICHHUSIM;

BBISIBIIATh [IPUUMHHO-CJICACTBEHHBIC CBSI3U TPH HW3YyYCHUHM (U3HUCCKUX
SIBJICHUI U TIPOIIECCOB, JIENATh BBIBOJBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOYCHUH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(bU3HUEeCKNX BEINYNH;

CaMOCTOSITEIIbHO BBIOMPATh CHOCOO peleHus y4eOHOW (U3UUecKoil 3amaun
(cpaBHeHHE  HECKOJBKMX BapuUaHTOB  pELIeHHs, BBIOOp  Haumbosee
MOJIXO/ISIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICOBATEIHCKU HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH O CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOOJbIIOE HCCleoBaHuEe (U3UUECKOTO
SIBJICHUIS;

OIICHWBATh HAa MPUMEHUMOCTD M JIOCTOBEPHOCTHh MH(GOPMAIIHIO, TTOJTYICHHYIO
B XO/I€ UCCJICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYJIMPOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE  JallbHEWIee  pa3BUTHE  (PU3HUYECKHX
MPOIIECCOB, a TaK)KE BBIIBUTATH MPEATIONOKEHHSI 00 MX Pa3BUTHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ nndpopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(OpPMAlMKU WM JaHHBIX C YYETOM MPEAJIOKEHHOW y4eOHOMN
dbu3nyecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHMUS;

CaMOCTOSTENIbHO  BBIOMpaTh  ONTUMaJbHYIO  (opMy  mpeAcTaBiICHUS
uH(pOpPMAaIMU U WLTIOCTPUPOBATH pelIaeMble 3a7a4l HECIOKHBIMU CXEMaMH,
TuarpaMMaMu, WHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

B Xoje O0OCyXkaeHUs y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIICCTBY OOCYXIAaeMOW TEMbI H
BBICKA3bIBaTh HWJICH, HAIICIICHHBIC HAa PEIICHWE 3aJaud M IOJCpKaHUE
OarokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTABIISATh CBOM CYXKICHUS C CYXICHUSMHU APYTHX yYaCTHUKOB JTUAJIOTa,
OOHapYXKUBATh Pa3ININE U CXOACTBO MO3UIIHIA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPENCTABIISATh PE3YIbTATHl BBHIMOJHEHHOTO (PH3MUYECKOTO OIBITa
(9KCTIeprMEeHTa, NCCIICOBAHUS, IPOCKTA);

MOHMMATh ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUAYAIbHOM
pabOTHI IPU PEIICHUN KOHKPETHOU (PH3HUYECKOMN MPOOIIEMBI;

PUHUMATh 1T COBMECTHOM JICATEIBHOCTH, OPTraHU30BBIBATh JICHCTBHS 110
e€ TOCTI)KEHHIO: PACTIPeNIeNIATh PO, 00CYKAAaTh MPOIECCH U PE3YNIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATH CBOKO 4YacTh Pa0OTHI, JOCTUTAsh KadyeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIIPaBIICHUIO ¥ KOOPAMHUPYS CBOM JEHCTBHS C IPYTMMHU YiICHAMHU
KOMAH/IbI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT 1O KPHUTEPHSM,
CaMOCTOSITEIIEHO C(HOPMYTHMPOBAHHBIM YUACTHHKAMH B3aHUMO/ICHCTBHSL.

PerJIﬂTI/IBHble YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIUSAX, TPEOYIOITUX JJIs
pereHus GU3NIeCKIX 3HAHUH;

OpPHUEHTHUPOBAThCA B  Pa3IMYHBIX  MMOAXOJAX  MPUHATHA  pEIICHUMN
(MHAMBUAYATbHOE, TPHUHATHE PEHICHUS B TPYyIIeE, MNPUHATHE peUIeHUN
TPYIION);

CaMOCTOSTEIIEHO COCTABJISITh AJITOPUTM pelieHUs (PU3NYECKON 3amadd WU
IJIaHa MCCIEAOBaHUS C YYETOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh MIpeIjiaraeMbie BApUAHTHI pEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH €€ U3MEHEHUS;
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMs)  pe3yJbTaToOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3HUECKOro HCCIIEOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIbCTB,
U3MEHHUBIIMXCS ~ CUTYyallMil,  yCTAHOBJICHHBIX  OIIMOOK,  BO3HUKILIUX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;
[pU3HaBaTh CBOE MPaBO Ha OIIMOKY MPH PELIeHUH (PU3NUECKUX 3a/1ay U B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoniy obydenus B 7 Kjacce mpeIMETHbIEC pe3yabTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

MCIOJIb30BaTh MOHATHUA: (DU3HUECKUE U XUMUYECKUE SIBJICHUS, HAOIIOIeHHE,
AKCIIEPUMEHT, MOJIeNb, THIOTE3a, CAUHUIBI (PU3MUECKUX BEIMYHMH, aTOM,
MOJIEKYyJla, arperaTHble  COCTOSIHMSI ~ BemiecTBa  (TBEpIOE,  JKUIIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JIBIXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSAMOJIMHEMHOE), TpPAeKTOpHUsA, PaBHOJAEHCTBYIOWIAs cuia, aedopmarus
(ynpyrasi, nmiaacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYAbI;
paznuyath siBiaeHUS (auddys3us, TEIUIOBOE IBUKEHUE YACTHIl BEIIECTBA,
PaBHOMEPHOE  JBWKEHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEpLUs,
B3aMMOJCHCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3AKPEIUVIEHHOW OCBHIO
BpalleHus, Nepeaayda IaBJIeHUs] TBEPABIMU TEJIAMHU, KUJIKOCTSIMHU M Ta3aMu,
aTMocepHOe JaBJiCHHE, IUJIaBaHWE TeJ, MPEBPAIICHUS MEXaHUYECKON
SHEPTrUU) MO OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpYXalollleM MHUpPE, B TOM 4YHuCJIE (U3MYEeCKUue SBICHUS B NPHUPOJE:
OpUMEPHl ABWKEHHSI C PA3JIMYHBIMA CKOPOCTSIMU B JKMBOM M HEKHUBOU
npupojie, ACHCTBUE CHJIBI TPEHUS B MPUPOAEC M TEXHUKE, BIIUSHHE
aTMOC(EpHOro JaBJEHUS Ha KMBOM OpPraHW3M, IJIaBaHWE pPbIO, pblyaru B
TEJIe 4YeJIOBEKa, MPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHHM;
OMKCHIBATh WM3YYEHHBIE CBOWCTBA TET W (PU3MUECKHUE SBJICHUS, UCIIOJIb3YS
dbu3uYecKre BEIMUMHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMs, IMyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIOPYTOCTH, CHJIa TSDKECTH, BEC Tea,
CUJa TPEeHUs, JaBlieHHe (TBEPAOTO Teia, )KUAKOCTH, Ta3a), BhITATKUBAOIIAS
Cuia, MeXaHuuyeckas paboTa, MOIIHOCThb, TUICEUYO CHJIBI, MOMEHT CHJIBI,
KOO(DPUITMEHT TOJE3HOTO JCUCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTEHIIMAJIbHAST ~ DHEPrus), NpPU OMNUCAHUM TMPABUILHO  TPAKTOBATh
($U3HUECKUIl CMBICT MCIOJIb3YEMbIX BEIMUYMH, UX O003HAYEHUS U €IUHUIIBI
(¢u3MUeCKMX BEIUYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
Gu3NYECKYI0 BEIWYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOWCTBA Ted, (U3UUECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Yysl MpaBUJa CIOXEHUs Cui (BIOJIb OAHOW MpsiMoil), 3akoH I'yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIIO paBHOBecHs pbruara (6y0ka),



«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKON DHEPruH,
Opv 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aIUCHIBATH €TO
MaTe€MaTUYECKOE BBIPAKEHHE;

OOBACHATH (PU3MYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TeJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyalMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIC/ICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKHUX
IaroB ¢ oOmopod Ha 1-2 WU3YYEHHBIX CBOMCTBA (IU3MUYECKUX SIBICHUH,
($u3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIe 3a/1aun B 1-2 nelcTBUS, UCTIONIb3YSI 3aKOHBI U (DOPMYJIbI,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCJIOBUS 3ajauu
3aMHUChIBaTh KPAaTKOE YCIOBHUE, MOJACTABIATh (PU3NYECKHE BEJIUYUHBI B
GopMynbl M TNPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOoAMMBIE JUIsl  pelIeHusl  3aJay, OLEHHUBAaThb  PEATUCTUYHOCTH
HOJy4YeHHOU (PU3MUECKON BEIMUUHBL;

pacrno3HaBaTb MpOOJEMBbI, KOTOPbIE MOXKHO pPEIIUTh MpPU  [OMOIIU
(pU3HYECKUX METOOB, B OMHMCAHWM MCCIIETOBAHUS BBIIACIATh MPOBEPSEMOE
MPEANOJOXKeHUe (TUIOTE3Y), pa3udyaTh U MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ysbTaT, HaXOAWTh OMIMOKM B XOJE OIbITA, JENaTh BBIBOABI IO €ro
pe3ynbTaram;

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DU3HUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB Tel: (POpMyIUpOBaTh MPOBEpPSIEMbIE MPEANONIOKEHUS, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO0 00O0pY/IOBaHHUs, 3alUChIBaTh XOJ ONBITA U
(opMyIUpPOBATH BBIBOJIBI;

BBITOJIHATH NPSMbIE U3MEPEHHS PaCcCTOSIHUSI, BPEMEHHU, MAcchl Teja, 00bEMa,
CWIbl U TEMIIEPATypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M LHU(PPOBBIX
npuOOpPOB, 3amMUChIBaTh MOKa3aHUS MNPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCJIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3NYECKOW BEIUYUHBI OT
OpPYrod € HCIOJIB30BAHUEM IMPSIMBIX HW3MEPEHHH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBUXKYILIETOCS Tejla OT BPEMEHH JIBUXKEHHUS TeJla, CUJIbI TPEHUs
CKOJIBKEHHMS OT Beca TeJjla, KadecTBa OOpabOTKH MOBEPXHOCTEH Tell U
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOU[AJM CONPUKOCHOBEHHUS TEJ, CHUJIbI
YOPYTOCTH OT YUIMHEHHUS TMPY>KUHBI, BBITAJIKUBAIOLICH CHIIBI OT 00BEMa
MOTPYKEHHOW YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH TeJjla, OT TIJIYyOWMHBI, HA KOTOPYIO MOTPYXKEHO Tello, YCIOBUUI
IUIaBaHUsl TeJl, YCJIOBUM paBHOBECHsS phluara U OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM Y4EOHOTO MCCIeI0BaHusl, COOUpaTh YCTAHOBKY U BBIMIOJIHATD
U3MEpEHUs, CleAyd MNPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh pPE3yJbTaThl



MOJIYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BHUJC MPEIJTIOKECHHBIX
Tabnui ¥ rpaduKoB, 1eJaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBaHNUS;
NPOBOANTH KOCBEHHBIE H3MEpEHUsl (U3MUECKUX BEIUYUH (IJIOTHOCTD
BEIIECTBA KUJAKOCTH U TBEPJOTO TeJla, CHJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAIKUBAIONIAS CHUJIA, JIEUCTBYIOIIAs Ha TOTPY>KEHHOE B
KUAKOCTH T€J0, KOAPPUIUEHT MOJE3HOrO AEUCTBUS MPOCTHIX MEXAHU3MOB),
clenys TPEAIOKEHHOWM MHCTPYKIMH: TIPH  BBIIOJHEHUH H3MEPEHUN
coOMpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHE UCKOMOU
BEJIUYHUHBL;

co0II0aTh IMpaBUJia TEXHUKKU OE30MacCHOCTU IpU padoTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHIIUIIBI IEHCTBUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JIUHAMOMETpP, COOOIIAIOIIMECS COCyAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKkTepu30BaTh  MPUHIUIBl  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpONM Ha HX oOmucaHuss (B TOM YHCIE:
MNOJNIINITHUKH, YCTPOWCTBO  BOJONPOBOJAA, THAPABIMYECKHA  Tpecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apeOMETp), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MUYECKHUX SIBJICHUW M HEOOXOIUMBbIE (PU3WYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHI (HAXOAUTHh MH(HOPMALIUIO O MPUMEPAX) TPAKTUYECKOTO
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HH  JUIS
obecrieueHrs 0€30MaCHOCTHU MPU 0OpaIleHUuH ¢ MPUOOPaMU M TEXHUUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpee;

OCYUIECTBJISITh OTOOpP HMCTOYHMKOB HWH(popmanuu B HHTepHere B
COOTBETCTBUH C 33JaHHBIM TOWCKOBBIM 3alPOCOM, Ha OCHOBE MUMEIOLINXCS
3HAaHUH M NOYTEM CpaBHEHHUS pPa3IMYHBIX HCTOYHUKOB  BBIICNATH
uH(pOpMaLMI0, KOTOpas SABISETCS MPOTUBOPEUMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

MCTIONB30BaTh TMPH BHITIOJHEHUH Y4YEOHBIX 3aJaHUil HAYyYHO-TIOMYJISPHYIO
JIUTepaTypy (pU3MUEecKoro cojaepiKaHHs, CIpaBOYHbIE MaTEpHajbl, PECYPChI
cetu HWHrepHer, BiameTe NOpuéMaMU  KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHUKOB HMH(pOpMAIN (PU3UIECKOTO COJEPIKaHUSA, B TOM
quclie MyOIMYHO JieaTh KpaTKue COOOIEHUsI O pe3ysbTaTaX MPOEKTOB WIH
y4eOHBIX HCCIENOBAaHUM, MPHU 3TOM TPAMOTHO HCHOJIB30BaTh H3YUECHHBIN



NOHATUHHBIM  anmapaT Kypca (HU3MKH, COMPOBOXIATh BBICTYILJICHUE
MPE3CHTAIUEN;

MPU  BBIIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIECNOBAHUN pacHpeacsisiTh
00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBJICHHBIMHU 3aJlayaMH,
CIEAUTh 3a BBINOJHEHWEM IUJIaHA JICWCTBUM, AaJIEKBATHO OLICHUBATH
COOCTBEHHBIA  BKJAaJ B  JIEATENBHOCTh  TPYMIMbl,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMO/JICHCTBHUE, YUUTHIBAI MHEHHUE OKPYKAFOIIUX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KCHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAUINUECKUE U
aMmopdHbIe Teja, HACHIIIEHHBIM U HEHACKIIICHHBIN Map, BIaXKHOCTh BO3/IyXa,
TeMmrepaTrypa, BHYTPEHHSSI SHEPrus, TEIJIOBOM JBUTATelb, 3JIEMEHTAPHbBIN
ANEKTPUUYECKUIN 3apsiji, SJIEKTPUUYECKOE I0JI€, IPOBOJHUKU U JTUBJIEKTPUKH,
MOCTOSTHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

paznuyaTh SABJICHUS (TEIUIOBOE pACIIMPEHHE M CXaTue, Terulonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAauMBaHUE, KaNWJUISIPHBIC SIBIICHUS, HCIApEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpucTaum3anus (OTBEpACBaHUE), KHUIICHUE,
Terionepeaaya (TerIonpoOBOJHOCTb, KOHBEKIUS, U3TyUYEHHE ), DIICKTPU3ALIMS
TE€J, B3aUMOJCHCTBUE 3apsioB, ACHCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICICTBUE MArHUTOB, JEWCTBME MArHUTHOTIO TMOJS Ha
MPOBOAHUK C TOKOM, DJEKTPOMATHUTHAsT WHIYKIHS) MO OIMUCAHUI0 HUX
XapaKTEpHBIX CBOICTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
busnuecKoe SIBICHUE;

pacrio3HaBaTh  MPOSBJICHUE  W3YUYCHHBIX  (DU3WUECKUX  SBJICHUM B
OKpY)KalollleM MHpe, B TOM 4YHCie (u3nueckue SBICHUS B TPUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE U KAMUJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI
B mpupoze, uznydenue CouHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHM€ pOCHI, TyMaHa, WHEs, CHEra, OJJICKTPUYECKUE SIBICHUS B
atMocdepe, IEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMIIH,
Ipei( MOoI0COB, pOJIb MAarHUTHOTO TOJISL JUISl JKU3HU Ha 3emile, MOJSPHOE
CUSIHUE, TIPU ATOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1ady B y4€OHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SBICHUN;

OMHCHIBATh M3YYEHHBIC CBOWCTBA Tel W (U3UUECKHUE SIBICHUS, WCIIONB3YS
dbu3uYecKre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIHs, KOJIUYECTBO
TEIJIOTHI, YIeTbHAs TETJIOEMKOCTh BEIIECTBA, yIeJIbHAs TEIJIOTA IJIaBJICHMUS,
yJeNbHas TeroTa mapooOpa3oBaHusl, yieabHasl TETUIOTa CTOPAaHUs TOILINBA,
KOO PUITMEHT TONIE3HOTO JEHCTBUS TETUIOBOM MAIWHBI, OTHOCHUTEIhHAS
BJIQXKHOCTh BO3/lyXa, AJIEKTPUUECKUH 3apsiji, CWJIa TOKa, 3JIEKTPUUYECKOE



HanpsDKEHUE, COMPOTUBIICHUE IMPOBOJIHMKA, YACJIBHOE COMPOTUBICHUE
BEIIECTBa, paboTa M MOIIHOCTH 3JEKTPUUYECKOTO TOKA), MPU OMUCAHHUH
MPaBWIBHO TPAKTOBaTh (PU3UYECKUII CMBICT HCIHOJB3YEMBIX BEJIUYUH,
0003HAaYEHUs W E€IUHHUIBI (PU3UYECKUX BEJIMYMH, HAXOJIUTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JIPYTMMHU BEJIMYUHAMHU,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKkTepu30BaTh CBOMCTBa TeN, (U3MYECKHUE SBJICHUS U TPOIECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKON Teopuun
CTPOEHHUS BEIEeCTBa, MPUHLMUII CYMNEPIO3UIMU TMOoJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsla, 3akoH OMa Juid ydacTKa LenH, 3aKOH
Jxoyns—JIeHua, 3aKk0H COXpaHEHUs! SHEPTUH, MPU STOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBACHATH (PU3MYECKUE TMPOLIECCHl U CBOWCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCJIEICTBEHHBIE CBSA3H, CTPOUTh OOBICHEHHE M3 1—2 JIOTMUYECKUX
oIaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (DU3MYECKUX SBJICHHH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarh pacu€THbIe 3a7a4u B 2—3 AeMCTBUSL, UCTIONb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3ajadu
3alUChIBATh KPATKOE YCIIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JJISI PEIICHUS
3a7a4M, BHIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE I €€ PpEIICHHUS,
MPOBOJIUTh PACUETHl M CPAaBHUBATH MOJIYYEHHOE 3HAYeHUE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO pPEIIUTh MpPH [OMOIIU
(U3HUECKMX METOJ0B, HCIHOJIb3ys OINHUCAHWE MCCIEI0BAaHUSA, BBIICIAThH
MPOBEPSIEMOE  NPENANOJIOKEHUE, OLEHUBATh MPABUJIBHOCTh  MOPSAKA
MIPOBE/ICHHMSI KCCIIEIOBAHUS, JEJIaTh BHIBOIBI,

MIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (DM3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KalWUIIPHBIE SIBICHUS, 3aBUCUMOCTD JABJIEHUS BO3/lyXa OT €ro
0o0bEMa, TemmnepaTypbl, CKOPOCTH Mpollecca OCThIBAaHUS U HArpeBaHUs MPHU
U3ITyYEHHUH OT 1IBETa M3JIydaromieil (IorIoaroiieii) moBepXHOCTH, CKOPOCTh
MCIIapEHUsl BOJBI OT TEMIIEPATYpPhl KMIKOCTH M IJIOIIAAN €€ IMOBEPXHOCTH,
ANEKTpU3alusg Tel W B3aUMOJEWCTBUE  DJIEKTPUUYECKHUX  3apsioB,
B3aMMO/JICHCTBUE MOCTOSIHHBIX MarHWTOB, BU3yaJIM3alllsi MarHUTHBIX MOJEH
NOCTOSIHHBIX MarHUTOB, IEUCTBHUSI MArHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOBUTATENS IOCTOSSHHOTO TOKA):
(GopMynupOBaTh MPOBEPSIEMbIE IMPEANOIOKEHHS, COOMpPaTh YCTAHOBKY U3
MpeJIoKEHHOr0 000pyA0BaHuUs, OMHUCKHIBATh XOJ OMbITa U (HOPMYyIUPOBATH
BBIBOJIBL;



BBITIOJIHATD MPSIMbIE U3MEPEHUSI TEMIEPaTypbl, OTHOCUTEIHLHON BIaKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpSOHKEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npruOOpOB U JATYUKOB (DHU3MUECKUX BEJIMYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ y4€TOM 3aJjaHHON a0COJIFOTHOM MOTPEITHOCTH;

POBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BETUYUHBI OT
IpYyroi ¢  HCIOJb30BAaHUEM  TMPSMBIX  M3MEpPEHUH  (3aBUCHMOCTH
CONPOTHUBIIEHUS TPOBOJIHUKA OT €r0 JUTMHBI, IJIOIAIX MONEPEYHOTO CEUEHUS
U YAEJIBbHOTO CONPOTUBIIEHUS BEIIECTBA MPOBOJHUKA, CHIJIBI TOKA, UIYLIETO
yepe3 IMPOBOJHUK, OT HaMpsHKEeHUST Ha MPOBOJHHUKE, HCCIECIOBAHUE
[OCIEI0BAaTENbHOIO W NAapajuleIbHOTO  COCAMHEHUN  IPOBOJHUKOB):
IJIaHUPOBATh UCCIIEI0BAaHNE, COOMPATh YCTAHOBKY M BBINIOJIHATh U3MEPEHUS,
cienys MNPEIJIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJbTATHl MOJYyYEHHOU
3aBUCUMOCTH B BHJI€ TaOIMI[ U TpaHuKOB, AeNIaTh BBIBOJbI MO pe3yibTaTam
UCCJIEI0BAHNSI;

OPOBOJUTh KOCBEHHBbIE W3MEpEHUsi (U3MUECKUX BeIMUYUH (yAesbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIECHUE MPOBOJHHUKA, pad0Ta U MOIIHOCTb
ANEKTPUYECKOTrO TOKA): IJIAaHUPOBATH U3MEpPEHUS, coOupaTh
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIEAys IPEUIOKEHHON HHCTPYKLIHH, U
BBIYUCJIISITh 3HAUEHUE BEJIUUMHBIL;

coOMI0/IaTh TIpaBUJIa TEXHUKHU O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000py10BaHUEM;

XapaKTEepU30BaTh  MPUHUUIBI  JEUCTBUS  U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX ONHCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIEpMETP, BOJIbTMETD,
CUETUMK DJIEKTPUYECKOW SHEPIrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEAOXPAHUTEINHU, DIEKTPOMArHUT, SJIEKTPOABUTATENb MOCTOSHHOTO TOKa),
UCTIOJNb3ysl 3HAHUS O CBOMCTBaxX (PU3MUECKUX SIBICHUM U HE0OXOaUMbIE
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M  HM3MEPUTEIbHbBIC
npuOOpHI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, THUITPOMETP, MABUIATE]Ib BHYTPEHHErO CrOpaHus,
ANEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUUYECKUX LEenerd ¢
IIOCJIEIOBATEIbHBIM U IApPaJUICIbHBIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyas
yCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;

OPUBOAUTH PUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO
UCIIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HHM  JUIS
oOecnieueHrs 0€30MacHOCTH MPH OOpallleHUH ¢ MPUOOpaMu U TEXHHUECKUMU



YCTPONCTBAMU, COXPAHEHHS 3I0POBbSl U COOJIOJICHUS HOPM SKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

e OCYUIECTBIIATH MOUCK MH(pOpManuu pusndeckoro coaepxxanus B arepuere,
HAa OCHOBE HMEIONIMXCS 3HAHUM W MYyTEM CpPABHEHUS JOMOTHUTEIbHBIX
UCTOYHUKOB BBIJCIATh MH(OPMAIUIO, KOTOpasi SIBJISETCS MPOTHUBOPEUUBOM
WM MOXET ObITh HEJOCTOBEPHO;

e HCMOJH30BAaTh TPH BBITOJHCHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
IUTEepaTypy (PU3MUECKOro coaep:KaHMs, CIIPaBOYHBIC MaTepHajbl, PECYpPChHI
cetu HWuTepHer, BiageTh NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CoO37aBaTh COOCTBEHHBIC NHCHMEHHBIE W KpAaTKUE YCTHBIE COOOIICHMUS,
0000mass uUHpOpMAIMI0O U3 HECKOJBKUX HCTOYHUKOB  (PU3UYECKOTrO
COJIEpKaHusl, B TOM 4YUCJE MyOJMYHO MPEACTABIATh PE3yIbTaThl MPOCKTHON
WIM UCCJIEI0OBATEIBCKON JIEATENIbHOCTH, IPU 3TOM T'PAMOTHO HMCIIOJIb30BaTh
U3YYCHHBIM TOHSATUWHBIN  ammapar Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUEM;

e TMpPW BHINIOJIHCHUH YYCOHBIX TIPOEKTOB W HCCIEAOBAaHUN (U3HICCKUX
IPOLECCOB paclpelesTh OOS3aHHOCTM B TpPyHIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jla4aMu, CIEAUTH 3a BBITIOJIHEHHEM IUIaHA JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBINM BKJIAJ B
NEeATEIBLHOCTh TPYIIIBI, BBICTPAUBAaTh KOMMYHHUKAaTHBHOE B3aWMOICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3penaTh KOHMIUKTHI.

K xoniy oOyuenus B 9 kiaacce mpeaMeTHbIC pe3yibTaThl Ha 6a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e WCIMONB30BAaTh TOHATHS: CHUCTEMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOPHs, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO JIBIDKEHUS, nedopmarus
(ynpyrasi, TmiacTA4yeckasi), TpEHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb U TEpEerpy3kH, IEHTP TSKECTH, aOCOIIOTHO TBEPIAOE TEIO,
IEHTP THKECTU TBEPAOTO TeJia, paBHOBECHE, MEXaHUYECKHE KOJICOaHUS U
BOJIHBI, 3BYK, HH(PA3BYK U YJIBTPA3BYK, FJICKTPOMATHUTHBIC BOJIHBI, ITKaJIa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JabHO30PKOCTH, CIIEKTPHI
WCITyCKaHUsI W TIOTJIONIEHUS, anb(da, 6eTa- U raMMa-u3JIydeHHs, U30TOIIbI,
sJiepHasi YHEPTeTHKA,

e pasnuyaTh SBIEHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIHHEHHOE
IBWKCHHE, PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIDKEHUE, CBOOOTHOE
najicHue TeJ, PAaBHOMEPHOE ABIKEHHE MO OKPYXHOCTH, B3aUMOJCHCTBHE
T€J, PEaKTUBHOE JBWXKEHUE, KojeOaTrenpHOe IABMKEHUE (3aTyXarolue u
BBIHYJICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE IBM)KCHHUE, OTPAKECHHE
3ByKa, MPSMOJIMHEHHOE pPacHpOCTpaHEHHE, OTPAXKEHUE U MPEIOMIICHUE



CBETa, MOJHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3jio’KeHHE OEJIoro CBeTa B
CIIEKTp U CJIOKEHHE CIEKTPaIbHBIX I[BETOB, JTUCIIEPCUSI CBETA, €CTECTBEHHAS
PaIMOaKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMYATOrO0 CIEKTpa H3Iy4YEHHs) IO
OMMCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MYECKHX  SIBIICHUH B
OKpYXaromeM MHupe (B TOM 4YHCIe (PU3NUYECKHE SBICHUS B TPHUPOJE:
MPUJIUBBL U OTJIMBBI, JBUXEHUE MUIaHeT COMHEYHOM CUCTEMBI, PEaKTUBHOE
JIBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KHMBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMU, 3XO0, [IBETA TEJl, ONTUYECKUE
SBJICHUS B  TIPUPOJE, OuoJIoOTMYeCKOe  JICHCTBHE BUJIUMOTO,
yabTpaUOJETOBOIO W PEHTTCHOBCKOIO  M3JIYyYEHHM, €CTECTBEHHBIN
paauoOaKTUBHBIA (OH, KOCMHYECKHE JYy4Yd, PaJUOAKTUBHOE U3IIyYCHUE
IPUPOJIHBIX MUHEPAJIOB, IEVCTBUE PAIMOAKTUBHBIX U3TYUYEHHUI HA OpPraHu3M
YeJIoBEeKa), MPU OTOM TMEPEBOJUTHh MPAKTUYECKYIO 3a/Jadyy B Yy4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
ONUCHIBATh M3YUYCHHBIC CBOWMCTBA TN U (PU3UUYECKHUE SIBICHUS, HCIOIL3YS
dbusznuecknue BeTUYMHBI (CpPEelHSsl WM MIHOBEHHas CKOPOCTh Teja IMpHU
HEPAaBHOMEPHOM [IB>KEHUU, YCKOPEHHUE, IEpPEMEIIEHUE, IyTh, YIioBas
CKOpPOCTb, CHJIa TpPEHHUSA, CHJIa YIPYrOCTH, CHUJIa TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAaJCHUsS, BEC Tela, WMIYJIbC TeNa, WMITYJIbC CHIIbI,
MeXaHHueckas paboTa M MOIIHOCTb, NOTEHIMANIbHAsI DJHEpPrus Tera,
NOJHATOTO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHASI DHEPTHSl CHKATOU
NPYKUHbI, KHHETUYECKasl SHEPTus, MOJHAs] MEXaHUYECKasi SHEPTUsl, IEPUO
M yacTtoTa KoyiecOaHWii, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPEJIOMJICHUSI Cpeabl), MpPU ONUCAHUHU
MPaBWJIbHO TPAKTOBATH (PU3UYECKUM CMBICT MCIOJb3YEMbIX BEJIWYUH,
0003HAaUeHUs W E€IUWHUIBI (PU3NYECKUX BEJIMYMUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (DU3WYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMU,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U TMPOLECCHI,
WCIIONB3Yys. 3aKOH COXPAHEHUs SHEPTruu, 3aKOH BCEMHUPHOTO TSATOTEHHS,
MPUHLNIN CYNEPIO3UIUU CUJI, TPUHIUIT OTHOCUTEIBHOCTH [ anuses, 3aKOHbI
HproToHa, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAKEHUS U TPEJIOMIICHHS
CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOIO0 U MACCOBOI'O YUCEIN MPHU SACPHBIX
peakIusax, MpU OTOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMAaTUYECKOE BHIPAXKEHUE;

OOBSACHATH (HM3MUECKUE TPOIECCHl W CBOWCTBA T, B TOM YHCIE W B
KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BbISBISATH



PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTMUECKUX
[IaroB ¢ OMOpod Ha 2-3 WU3YYEHHBIX CBOWMCTBA (DM3MUYECKUX SIBICHUH,
(Gu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHbIE 3a7a4d (ONUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE (DPU3MUECKHE BEJIUYUHBL: Ha
OCHOBE aHaJlM3a yCJIOBUS 33Jaud 3allUChIBATh KPAaTKOE YCIOBUE, BBISABIATH
HEJOCTAIONINe WIM M30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIE ISl  PELICHUs, NPOBOAUTH pacuy€Tbl U  OICHUBATH
PEAMCTUYHOCTD MOTYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI,
pacrno3HaBaTb MpOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MpPH  [OMOIIU
(GU3NYECKUX METOAOB, HCIONB3YSl OIHMCAHWE WCCIEIOBAHUS, BBIICIATD
MpOBEPSIEMOE  MPEANOJIOKEHUE, OIEHWBAaTh  MPABWIBHOCTh  MOPAIKA
MIPOBEJICHUS UCCIEAOBAHNUSA, ACNIaTh BHIBOIBI, MHTEPIPETUPOBAThH PE3YIbTATHI
HaOJIIOJICHU U ONBITOB;

IPOBOJUTH OIBITHI 110 HAOIIOACHUIO (PU3HUECKUX SBJICHUN WU (PU3NUECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
DHEPTUH, 3aBHCHUMOCTH IMEpHoJa KoJeOaHWW NPYKUHHOTO MasTHHUKA OT
Macchl Tpy3a U KECTKOCTU NPYKMHBI U HE3aBHUCUMOCTb OT aMILIUTY/bI
MaJIbIX KOJI€OAHUW, MPSIMOJIMHEMHOE paclpOCTpaHEHHUE CBETa, PA3JI0KEHUE
0esoro cBeTa B CHEKTP, U3YUEHHUE CBOMCTB N300pakKeHUsI B INIOCKOM 3€pKajie
U CBOMCTB HM300pakeHUs MpeaMera B coOMparolie JauH3e, HaloJeHue
CIUIOIIHBIX U TUHEHUATHIX CIIEKTPOB M3JIYUYCHHUS): CAMOCTOSTEIbHO COOMPATh
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHNUS, OMUCHIBAThH XOJ] OTBITA U
€ro pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOANTH TP HEOOXOIMMOCTH CEpHUIO0 TMPSMBIX HM3MEPEHUH, OMpeelss
CpelHee 3HauyeHUE U3MepseMOM BelMYMHbl ((POKYyCHOE paccTosiHue
coOuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEeHUs
(M3MepuTeapLHOTO MpUdopa);

NPOBOAMTH  HCCIIEJIOBAHUE 3aBUCUMOCTEH  (U3WYECKUX BEIMYHUH C
UCTIOJb30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCUMOCTB IyTH OT BPEMEHU TpH
PaBHOYCKOPEHHOM  JBWKCHHH 0€3 HadalbHOW CKOPOCTH, TMepuoja
KoJie0aHuM MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTJia
OTpaXCHUs CBETA OT yrIjia MaJleHusl U yria MpeJOMJICHUs OT yria MaJeHUs):
IUIAHUPOBAaTh  HCCJEIOBAaHUE, CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY,
(GUKCHPOBATh PE3yNbTaThl MOTYYCHHONW 3aBUCUMOCTH (PU3MUECKUX BEITUYHMH
B BUJIe TaOnuIl ¥ TpadUKOB, AETaTh BBIBOIBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PUBNYECKUX BEIUYUH (CPEAHSISI CKOPOCTh
U YCKOpEHHE TeJda TMpH PAaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHE
CBOOOZHOIO MAaA€HUsA, KECTKOCTb NPYXKHUHBI, KOIPPUIUEHT TPEHUs



CKOJIbKEHUS, MEXaHMuyeckas pabdoTa M MOIIHOCTb, YacTOTa M IEpUOJ
KoJe0aHui MaTeMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, ONTHYECKas CUja
coOuparomen JMH3bI, PaJUOAKTUBHBIA (OH): TUIAHUPOBATH H3MEPEHUS,
coOMpPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIIOJIHATh U3MEPEHUS, CIIENYs
OPEUIOKEHHON  MHCTPYKLMM, BBIUMCIATH  3HAYEHUE  BEIUYMHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThl ¢ YUYETOM 3aJaHHOW MOTPELIHOCTU
U3MEPEHU;

coOMI0aTh MpaBHJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nnyaTh OCHOBHBIE TIPU3HAKM M3YUYEHHBIX (PU3MYECKUX MOJENei:
MaTepuagbHas TOYKa, aOCOMOTHO TBEPOE TENO, TOUCUHBIA UCTOUYHUK CBETA,
JTy4, TOHKas JMH3a, IUIAHETapHas MOJETb aToMa, HYKIOHHAas MOJETh
aTOMHOTO S/1pa;

XapaKkTepu30BaTh  MPUHIUIBl  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpOMl Ha HX onucaHuss (B TOM 4YHUCIHE:
CIUIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHHSI, paKeTa, 3X0JIO0T,
OYKH, TEPUCKOM, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOTI,
JI03UMETp, kKamepa BuibcoHa), HCNOJb3ysl 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUM U HEOOXOMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPH
pelIeHnr y9eOHO-TIPaKTUIECKUX 3a/1a4, ONITUYECKUE CXEMBI IS TIOCTPOCHUS
MU300paKEHUI B IJTIOCKOM 3€pKajie M COOMparomieH JIMH3E;

OPUBOJUTH IPUMEPHI (HAXOAUTh MH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCTIONb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HH  JUIS
oOecrneueHus 0€30MaCHOCTU MPU 0OpaIlEHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbS M COOIIOACHHSI HOPM IKOJIOTHUECKOTO
MTOBEJICHUS B OKPYKAKOIIEH CPEJIE;

OCYIIECTBIATH MOUCK MHGOpMauu GU3NUECKOTO cojiepkanus B InTepHeTe,
CaMOCTOSITENILHO ~ (OPMYIUPYsT TOWCKOBBIA  3ampoC, HAXOIUTh MYyTH
OTIpeleNiCHUs] JOCTOBEPHOCTH TOJyUYEeHHOW WH(POpPMAIMM Ha OCHOBE
MMEIOLIUXCS 3HAHUN U JIOTIOJTHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4YHO-TIOMYJIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHHs, CIpaBOYHbIE MaTepHajbl, PECYPChI
cetu  HWHTepHer, BmameTh NpuéMaMu  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
uH(pOpMALlMM M3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOTO COAepk aHUs,
NyOIMYHO NPEICTABISTh PE3YyJbTaThl IMPOEKTHOW WIIM HCCIEI0BATEIbCKON



NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YYEHHBIN NOHITUNHBIA
anmapar H3y4aemoro pasnaena (U3MKH U COMPOBOXKIATh BBICTYIUICHHE
npe3eHTalnel ¢ y4€TOM 0COOCHHOCTEH ayAUTOPUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
KonTponbHsblie IIpakTHuyeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTHhI
pecypcsbl
Pa3nen 1. ®u3uka u eé posib B MO3HAHUHN OKPY:KAKIIET0 MUPa
bu6nmmoreka [IOK
11 dwusuka - HayKa o0 MPUPOC 2 https://m.edsoo.ru/7f
416194
bubnuoreka [IOK
1.2 dusnueckue BEIUINHBI 2 1 https://m.edsoo.ru/7f
416194
EcrecTBeHHOHAYYHBIN METO/T bubmorexa HOK
13 YA 2 1 https://m.edsoo.ru/7f
[MO3HAHHUS 416194
Wroro mo pazneny 6
Pa3znea 2. [lepBoHayaibHble CBEeJeHUNA 0 CTPOEHUHU BellleCTBA
bubnunoreka LIOK
2.1 CrpoeHue BeriecTBa 1 https://m.edsoo.ru/7f
416194
JIBrokeHue u bubmmoteka IIOK
2.2 B3aMMO/ICHCTBUE YaCTHI] 2 1 https://m.edsoo.ru/7f
BEIIECTBA 416194
ArperaTtHbie COCTOSHHUS bubnuorexa [JOK
2.3 P 2 https://m.edsoo.ru/7f
BEIIECTBA 416194
Uroro no pazneny )
Paznen 3. [IBu:kenune u B3auMo/ieiicTBue Tej
but6mmorekxa [IOK
3.1 MexaHHn4eCcKoe ABHKCHHE 3 https://m.edsoo.ru/7f
416194
but6mmorekxa [IOK
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 https://m.edsoo.ru/7f
416194
bubnunorexa LIOK
3.3 Cuta. Bunsr cun 14 1 2 https://m.edsoo.ru/7f
416194
Hroro no pasneny 21

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB



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

Hasnenue. llepenaua naBnenus bubnuorexa [JOK
4.1  TBEPIBIMU TEIAMH, KUIKOCTIMHU 3 https://m.edsoo.ru/7f
U razamMu 416194
bubnunorexa LIOK
4.2  ]JlaBIeHHE KUIKOCTH 5 https://m.edsoo.ru/7f
416194
bu6nmoreka [IOK
4.3  ArmocdepHoe naBicHUE 6 https://m.edsoo.ru/7f

JlelicTBue ®UJIKOCTH U ra3a HA

416194
bu6nmoreka [IOK

4.4 . 7 3 https://m.edsoo.ru/7f
MOTPYXEHHOE B HUX TEJIO 416194
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPIUs
bubnunoreka LIOK
5.1 Pabora u MoIIHOCTH 3 1 https://m.edsoo.ru/7f
416194
bubnunoreka LIOK
5.2 [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f
416194
bubnuoreka [{OK
5.3 MexaHnueckast JHEpIrust 4 1 https://m.edsoo.ru/7f
416194
Hroro no pasneny 12
Pa3nea 6. IloBTopenne
6.1 [ToBTOpEeHue 3
HTtoro mo pazneny 3
OBILIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME



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

8 KVIACC

KoJsnuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aejioB H TeM (nudposrie)
KonTponbHsble IIpakTnyeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTebHbIE
padoTHhI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUS
CTpocHuE U CBOICTBA bubmorexa LOK
11 P 7 https://m.edsoo.ru/7f
BEIIECTBA 4181ce
bubnunorexa LIOK
1.2 TenoBeie mpoLECCH 21 1 4 https://m.edsoo.ru/7f
4181ce
Wroro mo paszneny 28
Pa3zge 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
DNEeKTPUUECKHE 3apsibl. bubnuoreka [{OK
2.1 3apspKeHHBIC Tella U UX 7 0 https://m.edsoo.ru/7f
B3alMOJICHCTBHE 4181ce
IlocTosSIHHBIN 3JEKTPHUYCCKUI bubmorexa LOK
2.2 P 20 1 6 https://m.edsoo.ru/7f
oK 4181ce
bu6nmorexa LIOK
2.3 MarsuTHsIC SBICHUS 6 1 0.5 https://m.edsoo.ru/7f
4181ce
bu6nmorexa LIOK
2.4 DNeKTpOMarHuTHAsE UHIYKIIHS 3 https://m.edsoo.ru/7f
4181ce
Hroro mo paszneny 36
Pa3nea 3. IIpomeskyTouHasi aTrecranus
3.1 [ToBTOpeHue 4 1
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB
- 68 4 10.5

I10 ITPOT'PAMME



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

KoanyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
KoHTpoJibHBIE IpakTHyec
n/n NpOrpaMMblI Bcero o0pa3oBaTebHbIE
padoTHhI KHe padoThl
pecypcesl
Pa3nen 1. Mexanuyeckue siBJIeHUS
bub6nmoreka [IOK

MexaHnueckoe IBMKEHUE U
1.1 10 1 https://m.edsoo.ru/7f
CIOCOOBI €ro OIMUCAHUS

41a4a6
bu6nmoreka [IOK
1.2 B3aumoeiicTBre Tei 20 1 2 https://m.edsoo.ru/7f
41a4a6
bubnunoreka LIOK
1.3 3aKOHBI COXPaHEHUS 10 2 https://m.edsoo.ru/7f
41a4a6
Hroro mo pazueny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubnunoreka LIOK
2.1 MexaHnndeckue KoaeOaHus 7 2 https://m.edsoo.ru/7f
41a4a6
bu6nmorexa LIOK
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/7f
41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE TI0JIE U bubmorexa LHOK
3.1 P 6 0 https://m.edsoo.ru/7f
ANIEKTPOMArHUTHBIC BOJTHBI 41446
Hroro mo pazueny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
3aKOHBI PacIpOCTPaHCHHUS bubmmorexa TIOK
4.1 pacupoctp 6 1 https://m.edsoo.ru/7f
cpera 41a4a6
but6mmorekxa [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 1 https://m.edsoo.ru/7f
41a4a6
bubnunorexa LIOK
Pasnoxenue Oennoro ceera B
4.3 3 1 1 https://m.edsoo.ru/7f
CHeKTp 41a4a6

Hroro no pazneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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Pa3gen 5. KBanToBbI€e IBJIeHUSA

Hcnyckanue v NOTIIOmEHHEe bubmorexa LOK
5.1 d - 4 https://m.edsoo.ru/7
CBETa aTOMOM fa1a436
bu6mmoreka [IOK
5.2 CrtpoeHne aTOMHOTO siApa 6 https://m.edsoo.ru/7
f41a4a6
bu6mmoreka [IOK
5.3 SlnepHble peakuuu 7 https://m.edsoo.ru/7
f4la4ab
Hroro no pazneny 17
Pa3znea 6. [loBTOpenue
bu6mmoreka [IOK
6.1 [ToBTOpCHME 9 0 https://m.edsoo.ru/7
f41a4ab
Hroro mo pazueny 9
MYECTBO YACOB
OBILEE KOJI CTBO YACO 102 10

[10 ITIPOT'PAMME



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

7 KJIACC
Ne KosnyecTBo yacoB
. Tema ypoka Beero KounTpoabHbie IIpakTH4yeckue
padoThI padoThI
1 ®dusuka — Hayka o npupoje. SABneHus 1
MIPUPOJIBI
DOusndecKue IBICHUS
dusnyecKkre BETMYUHBI U UX U3MEPCHUE
[IpakTrueckas padota "M3mepeHue
4 TEeMIIEPaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETpa U JaTYuKa TeMIepaTyphl"
5 Meroab! HaydHOTO 1o3HaHus. OnucaHue 1
(U3NIECKUX SIBICHHUH C TIOMOIIBIO MOJETICH
[IpakTrueckas padota "[IpoBepka runoTessr:
6 JTAIBHOCTD MOJIETA MIAPUKA, MYIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MMycKa"
7 Crtpoenue BemiecTBa. ONBITHI, JOKA3BIBAIOIIIHE 1
JTUCKPETHOE CTPOEHHUE BEILECTBA
8 JIBr>keHnEe 4acTHIl BEIISCTBA 1
9 [IpakTuueckas pabora «OMnbITH IO 1 1
HaO0JIIOJICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B»
10 ArperatHble COCTOSIHUS BEIIeCTBA 1
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
11 O600menue no pazaeny «I[lepBonayanbHbIe 1
CBEJICHUS O CTPOEHUH BEIIECTBA
12 Mexanunyeckoe qBr>xXeHue. PaBHoMepHOE U 1
HEpPaBHOMEPHOE JIBUKECHUE
13 Ckopoctb. EnuHuiiel ckopoctu
14 Pacuer nyt u BpeMeHM IBH>KEHUS
15 Nuepuusa. Macca — Mepa HUHEPTHOCTHU TN
16 [TnoTHOCTH BemecTBa. Pacder Macchl 1 o0bemMa 1
TeJa Mo €ro MIOTHOCTH
17 JIaboparopHas pabota «OnpeneneHue 1 1
MJIOTHOCTH TBEPIOTO TEJay»
18 Pemenue 3amau mo teme "IIIOTHOCTE 1
BemecTna"
19 Cuna Kak XapakTepUuCTHKa B3aUMOJICCTBUS 1
ten. Cuna ynpyroctu. 3akoH ['yka




JlabopaTtopHas paborta «3ydeHue

20 3aBUCUMOCTH pacTsbKeHUs (nedopmarun)
MPYXUHBI OT MPUIIOKEHHOMN CHITBI»

21 SABnenue Tarorenus. Cuna TsHKECTU
CBs3b MEXKY CHUJION TSKECTH U MacCOM Tera.

22 Bec tena. Pemenne 3agag o reme "Cuia
TspKecTH"

93 Cuna TsDKeCTH Ha IPYTUX IUIaHeTax.
Ouznyeckue XapakKTepUCTUKHU TIaHET

24 Nsmepenne cuit. JluHamomeTp

25 Bec tena. HeBecomocTh

26 CnoskeHue IByX CHJI, HallPaBJIEHHBIX 110 OJTHON
psAMOM. PaBHOENCTBYIOIIAS CUIT

97 Pemenue 3anau mo teme "PaBHOecTBYIOIIAS
cun"

08 Cuna tpenus u e€ Buasl. TpeHnue B mpupojie u
TEXHHUKE
JlaboparopHas pabora «/3yuenue

29 3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHUS OT
CHJIBI JIaBJICHUS U XapaKTepa
COTPUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemenue 3agau Ha onpenenenne
PaBHOJCHCTBYIOIIEH CUIIBI
Pemenue 3anau mo Temam: «Bec Tenay,

31 «['papuueckoe nzobOpaxkenue cumn», «Cuiby»,
«PaBHOZIEMCTBYIOIIAS CUI»
KonrtponsHas pabora Ne 1 «Mexanudeckoe

32 IBUXKEHHE», «Macca, I0THOCThY, «Bec Tenay,
«['papuueckoe nzobpakenue cun», «CUiabD»

33 Jasnenne. CriocoObl yMEHbILIEHUS U
yBEJIMYEHUS 1aBIICHUS

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT
00BbéMa, TeMIiepaTypbl

35 [lepenaya naBieHus TBEPABIMU TEIaMHU,
KHUAKOCTAMHU U Tazamu. 3akoH [lackans

36 JlaBneHue B KUAKOCTH M ras3e, BBI3BAHHOE
JIECTBUEM CHUJIBI TSKECTH

37 Pemenne 3agau mo teme «JlaBinenue B
JKUJIKOCTH M Ta3e. 3akoH Ilackamsa»

38 Coobmarorumecs: cocy/sl

39 IM'uapaBnuueckwmii mpecc

40 Manomerpsl. IlopiIHeBOM KUIKOCTHBIN HACOC




ATtMocdepa 3emiti 1 IPUIUHBI €€

41
CYLIECTBOBAHHUS
42 Bec Boznyxa. ATMochepHOe 1aBlieHre
43 N3mepenue atmocdepHoro aapieHus. OnbIT
Toppuuennun
44 3aBHCUMOCTH aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
45 Bapomerp-anepoua. ATmocdepHoe qaBieHue
Ha Pa3InYHBIX BBICOTAX
46 Pemenue 3amau mo reme " AtmochepHoe
napjeHue"
47 JlercTBrE KUIKOCTHU U Ta3a Ha MIOTPYKEHHOE B
HUX T€J0. ApXuMea0oBa cuia
JlaboparopHast pabota «OnpeneneHue
48 BBITAJIKHABAIOIIECH CHIIBI, IEUCTBYIOIIEH HA TETIO, 1
MOTPYKEHHOE B KHUIKOCTh)
JlaboparopHas padota o teme «ccnenoBanue
49 3aBUCUMOCTH Beca Tejla B BoJie 0T 00béma 1
MOTPYKECHHOU B MHJJIKOCTh YaCTH TEIIa»
50 [1naBanue ten
JIaGoparopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WIH KOHCTPYUPOBAHUE JIOJAKU U 1
onpeeneHue e€ rpy30noLEMHOCTH"
Pemenwne 3anay no Temam: «IlnaBanue cyaos.
52 BosnyxomnaBanue», «/laBieHue TBEpAbIX Tel,
JKHUJIKOCTEH U Ta30B»
53 KontponbHas pabota Ne 2 «/laBieHue TBepIbIX
TeJN, KUAKOCTEH U Ta30B»
54 Mexanuueckas pabota
55 MomiHocTts. EquHuIiiel MOIHOCTH
56 [IpakTuueckas pabora "Pacuér MomHocTH, 1
pa3BUBaeMoOU IpU MOABEME 110 JiecTHUIIE"
57 [Ipocteie Mexanu3msl. Perar. PaBHOBecHe cuit
Ha pblyare
Pbryaru B TexHuke, OBITY U IPUPO/IE.
58 JIaGoparophas pabota «lccnenoBanue 0.5
YCIIOBUY paBHOBECHS pbIYaray
59 Pemrenne 3amau no teme «Y cioBHs paBHOBECUS
phIyara»
Koaddumnment monesnoro necTpust
60 Mexanusma. Jlaboparopnas padota 0.5

«M3mepenune KII/] HakIOHHOM MIOCKOCTH»




Pemenue 3agau mo Teme "Paborta, MOIITHOCTb,

61 KT 1
62 Mexannyeckas sHeprus. Kunernueckas u 1
MOTEHIMAIbHAs SHEPT S
63 3aK0H COXpaHEHHUs MEXaHUYECKON IHEPTUr 1
[TpakTuyeckas pabora "DKCIEPUMEHTAIBHOE
64 OIlpeJieIeHue U3MEHEHUS! KHHETHYECKOH U 1 1
MOTEHIMAJIbHON HEPrUM MIPHU CKAaThIBAHUU TENa
10 HAKJIOHHOW IJIOCKOCTH"
65 Konrponsnas padora Ne 3 «Pabora u 1
MOILHOCTb. DHEPIUsI»
66 [IpomexyTouHas aTTecTanus 1
67 [ToBTOpenune. MexaHnueckoe ABUKEHUE, 1
JlaBneHue TBEPABIX TeI, )KUIKOCTEH U ra3os.
68 [ToBropenue. Pabora. MomuoCcTs. DHEprus. 1
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIIACC

KoaunyecTBo yacoB

Jrj;-)n Tema ypoka Beero KonTpoabsHsbie IIpakTHyeckue
padoThI padoThI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPUHU U X OINBITHBIC 1
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO 1
COCTOSIHU BEUIECTBA
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIEeCTBAa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUHn
5 Kpucramimueckue u amopdHsbie Tena 1
6 CMauynBaHUE U KAMWUISIPHOCTD. 1
IToBepXHOCTHOE HaTsIKEHUE
7 TennoBoe pacmmpeHue u cxaTue 1
3 Temmepatypa. CBsi3b TEMIIEPATYpPHI CO 1
CKOPOCTBIO TETIOBOTO JIBHKCHUS YaCTHI]
9 Buytpennss sneprusi. CnocoObl H3MeHEHUs 1
BHYTPEHHEHN SHEPIUU
10 Bunsl Tennonepenaun 1
11 Hcnonb30BaHMe TETUIOBBIX CBOMCTB BEIECTB H 1
MaTEPHAJIOB B IIEJISIX YHEProcOepeKeHUS
12 KonunuectBo TenmnoTel. Y aenbHas TEMIOEMKOCTD 1
13 VYpaBHeHue TerioBoro 6ananca. TemiooOMeH u 1
TEIJIOBOE PaBHOBECHUE
JlaboparopHas pabdota "HccnenoBanue sBieHus
14 TEITI000MEHA MPU CMENTUBAHUN XOJIOHOU 1 1 1
ropstaeit BoasI"
Pacyer konm4decTBa TEMIOTH, HEOOXOAMMOTO
15 JUTsl HAarpeBaHusl TeJla U BbIIEIIEMOTr0 UM MPU 1
OXJIKICHUN
16 JlabopaTtopHas pabota "OnpeneneHue 1 1
yIIeIbHON TEIUIOEMKOCTH BelecTa"
17 OHeprus TOIUIMBA. Y IeNbHAs TEII0TA CrOPaHUs 1
18 [1naBneHue U OTBEPACBAHNE KPUCTALTHIECKIX 1
TeN. YenbHas TeIUioTa IUIaBICHHS
19 JlabGopaTtopHas pabota "OnpeneneHue 1 1




YAEIbHOM TETUIOTHI TIJIaBJICHUS JibAa"

20 [Tapoo6pazoBanue u koHaeHcaus. Vcnapenue
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus

21 Y KOHJICHCAIlMU. 3aBUCUMOCTb TEMIIEPATYpPhI
KHUIIEHUS OT aTMOC(EPHOTr0 J1aBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota

22 "OmnpenesneHne OTHOCUTEIbHOU BIQXKHOCTH
Bo3ayXxa"

93 Pemenue 3aia4 Ha onpe/iesieHNE BIa)KHOCTH
BO31yXa
[IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBas Typ6uHa. [[Burarens BHyTpEHHETO
CrOpaHus

o5 KIIJI TenmoBoro aurarens. TemnaoBeie
JBUTATEIH U 3allluTa OKpY>Karoleil cpebl

26 3aKOH COXpaHEHMsI U IIPEBPALLCHUS SHEPTUHU B
TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

27 "TeruioBble siBiieHUs. I3MeHeHue arperaTHbix
cocTosiHUi BemecTBa"

28 KonTponbnas pabora Ne 1 "Tennossie siBIeHUS.
M3MeHeHne arperaTHbIX COCTOSIHU BemecTsa'

29 OnexTpuszanus Tei. JBa poja 3JIeKTpUUECKUX
3apsI0B

30 DnexTpu3anus TeJa UHAYKIUEH U Ipu
CONPUKOCHOBEHUU

31 B3aumoneincTsue 3apsyKeHHBIX Tell. 3aKOH
Kynona
OnexTpuueckoe nojie. HanpsokeHHOCTD

32 aneKkTprdeckoro nois. [IpuHmn
CYIEPIO3ULMH HIEKTPUUECKUX MTOJIEN

33 Hocurenu snexTpuueckux 3apsiioB.
DneMeHTapHbId 3apsia. CTpoeHrue atoMa

34 IIpoBOAHMKY M TUAIIEKTPUKH. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsa1a

35 Pemenue 3a1a4 Ha MpUMEHEHNE CBOICTB
NEKTPUYECKUX 3apsI0B
DIIEKTPUYECKHM TOK, YCIIOBHS €70

36 CylIecTBOBaHMSA. ICTOUHUKH AIIEKTPUIECKOTO
TOKa

37 JIerCTBUA DIIEKTPUYECKOTO TOKA

38 JleficTBHE IEKTPUIECCKOTO TIOJIST HAa




IIPOBOAHHUKHU U AUSJICKTPUKHU

39

40

DNEeKTPUYECKHUM TOK B METAJLJIaX, JKUJIKOCTAX U
razax

BHGKTpI/I‘ICCKaﬂ LICIb U €€ COCTaBHBIC YaCTU

41

Cuna toka. JlabopaTopHas pabora "N3mepenue
U PEryJIUpOBaHUE CUJIbI TOKA"

0.5

42

43

DIIeKTpUYecKoe HanpsikeHue. BonbT™merp.
JIaboparopHas paborta "M3mMepenue u
peryaupoBaHue HanpsLKeHUs "

ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE
COTPOTHUBJICHNE BEIIECTBA

0.5

44

JlaboparopHast paboTa "3aBHCHMOCTH
ANEKTPUYECKOTO CONPOTUBIICHHS ITPOBOTHUKA
OT €ro0 JUIMHBI, TUIOIIA/IX TIONIEPEYHOTO CCUCHHUS
U Matepuana"

45

46

47

48

3aBHCUMOCTH CHJIBI TOKA OT HANPSHKEHUSI.
3axon OMa JJ1 yyacTKa Lenu

JIaboparopHas pabota "HccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

IlocnenoBaTtenbpHOE U napaijIeJIbHOC
COCAUHCHU IIPOBOAHUKOB

JlaGoparopHas padota "lIpoBepka npaBuia
CJIO’KEHUS HaIlPsDKEHUH U
M0CJIe/I0BATEIbHOM COEIMHEHUHU JABYX
pe3uctopos”

49

Jlaboparophas padota "lIpoBepka npaBumna s
CHJIBI TOKaA IIpH MapaJlJICIbHOM COCANHCHNU
pe3uctopos”

50

51

52

Pemenue 3anay Ha npumMeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSTMHEHUS TTPOBOTHUKOB

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.
3akoH Jlxxoynsa-Jlenna

JlabopaTtopHas pabota "Onpenenenue padboThl 1
MOIIHOCTH 3JEKTPUYECKOTO TOKa"

53

54

DNEeKTPpUYECKHE IETH U MOTpeOuTenn
aneKTpuyeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

[ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe
"DrekTpudecKue 3apsabl. 3apsKCHHBIC Tena U
ux B3auMoaercTBusa. IlocTOSHHBIN




AJIEKTPUYECKUM TOK"

KonTtponsHas pabora Ne 2"Dnekrpuueckue
3aps/ibl. 3apsKEHHBIC TeJla U UX

o5 B3aUMOIEUCTBUS. [IOCTOSTHHBIN 3IEKTPUUECKUN 1
TOK"

56 IlocTosTHHBIC MAarHMTHI, KX B3aNMOJICHCTBUE

57 N3ydeHue mosiei mocTOSHHBIX MATHUTOB

58 MaruautHoe 1ojie. MarHuTHOE T10J1€ 3€MITH U 1
€ro 3HadeHue g )KU3HU Ha 3eMIe

OnbIT OpcTeaa. MaroutHoe mose
59 AIEKTPUIECKOTO TOKa MarHuTHOE 1osie 1
KaTYIIKH C TOKOM

HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHHUKE.

60 JlaboparopHas padoTta "M3ydeHue aericTBus 1 0.5
MarHUTHOI'O MOJISI HA IIPOBOAHUK C TOKOM"
DNEeKTPOIBUTATENb TOCTOSTHHOTO TOKA.
Hcnonp30BaHue 3IEKTpOIBUTATENCH B
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE. 1
JIaboparopHas padota "KoHcTpynpoBanue u
u3yueHue paboThl AneKTpogBurarens"”
62 OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM 1
naaykuuun. [Ipasumno Jlenna
Onextporenepatop. CriocoOb! MOTydeHHS
63 ANMEKTPUUYECKON dSHEPTUHU. DIISKTPOCTAHIINN Ha 1
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHH
64 KonTtponbHast padora Ne 3 "Dnekrpuueckue u 1
MarHuTHbIE SIBJIEHUS"
65 [TpomesxyTouHas arTecTanus 1
66 IToBTOpeHue. TennoBkle SABICHUS. 1
67 [ToBropenue. II0CTOSHHBIN JIEKTPUYECKHUM TOK. 1
68 IloBTOpEHNE. MarHUTHBIE SBJICHUS. 1
OBUIEE KOJIMYECTBO YACOB I10 68 105

I[TPOTPAMME




9 KUIIACC

KoandecTBo yacoB

if;)l Tema ypoka Beero KonTponbHble IIpakTHyeckue
padoThI padoThI
1 Mexanudeckoe n1BuxeHue. MarepuanbHas 1
TOUYKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE 1
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE. 1
Cpenssisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimosHENHOE PAaBHOYCKOPEHHOE 1
JIBOKEHUE. Y CKOpEHUE
CKopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBIKeHUs. ['paduk 1
CKOpOCTHU
JlaboparopHas pabota "Onpenenenue
7 YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM 1 1
JBUKEHUHU 10 HAKJIOHHOW IJIOCKOCTH"
8 CBobOoHoe manenue tei. OnbiTel [anmes 1
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.
9 [Tepuon u yactora oOpameHus. JInneiHas u 1
yTJI0Basi CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHHE
11 [Iepssbiit 3ak0oH HproToHa. BekTop cuibl
12 Bropoii 3akon HetoTona. PaBHoelicTByromas 1
cuiia
13 Tperuii 3akoH Herorona. Cynepno3unus cui 1
14 Pemienue 3a1a4 Ha IpUMEHEHNE 3aKOHOB 1
Hprorona
15 Cuna ynpyroctu. 3akoH ['yka
16 Pemenue 3agau no teme «Cuia ynpyroctu» 1
17 JlaboparopHas pabota «Onpenenenue 1 1
YKECTKOCTHU MIPYKUHBD»
18 Cuna TpeHus
19 Pemenue 3amxau o teme «Cumna TpeHUs»
20 JlaGopaTtopHast pabora "Onpenenenue 1 1
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS"
21 Penrenue 3amad mo teMe "3axonbl HeroToHa. 1
Cwia ynpyroctu. Cuna tpenus”




Cua TSHKeCTH U 3aKOH BCEMHPHOT'O

22 TATOTEHUA. Y CKOpEHHEe CBOOOAHOIO MaJeHUs

93 JIBuKeHME Tel BOKPYT TPaBUTALMOHHOTO
uenTpa (ConHeunas cucrema). ['anakTuku

24 Pentenue 3amad mo teMe "Cuiia TSHKECTU U
3aKOH BCEMUPHOIO TATOTEHUA"

o5 ITepBas kocMuyeckas ckopocts. HeBecomocTb
U Meperpy3ku
PaBHOBecue maTepuaJlbHOW TOUKHU.

26 AbGcomoTHO TBEpAOE Teno. PaBHOBecHe
TBEPIOTO TEJIA C 3aKPEIUIEHHONW OCBIO
BpaLICHUS

27 MowmeHnT cunsl. LleHTp TsKECTH

08 Pemtenue 3a1a4 no reme "MOMEHT CHIIBI.
Lentp TspKECTH"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

29 "Mexannueckoe JBuxkeHHe. Bzaumoeiictue
Ten"

30 KontposnpHas padora Ne 1 "Mexanudyeckoe
nBkenne. B3aumoneiictsue ten"”

Nmnynsc Tena. Ummynse cuiiel. 3aKoH

31 COXPaHEHHUs UMITyJIbCA. YTIPYTroe U HEYNIPYroe
B3alMOJIEIICTBHE

39 Pemenue 3agau mo Teme "3akoH coXpaHEHUS
uMmmyisca'

33 PeaxTuBHOE ABIKEHHE B IPUPOJC U TEXHHUKE

34 Mexanuueckasi paboTa 1 MOLUTHOCTb

35 PaGora cuinbl TsKECTH, CUITBI YIIPYTOCTH U
CHUITBI TPEHUS
JlaboparopHas pabota «Onpenenenne paboTh

36 CHJIBI TPEHUS TIPU PABHOMEPHOM JIBHKEHUU
TeJa M0 TOPU30HTAIBHON TOBEPXHOCTH

37 CBs13b oHepruu U paboTsl. [loTeHnnanpHas
SHEprus

38 Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

39 3aKOH COXpaHEHUs1 PHEPTUU B MEXAHUKE

40 JlaGopaTtopHnas paborta «3ydeHue 3akoHa
COXpPaHEHHsI SHEPTUU»

41 KosnebarensHOE IBMKEHNUE U €T0
XapaKTEePUCTUKU

42 3aryxatomue Konebanus. BeiHyX1eHHbIE




Kkosiebanus. Pesonanc

43 Marematuueckuil ¥ NpyKUHHBIN MasiTHUKH

m 3aBUCHUMOCTH TIEpHOJ1a KOJICOaHUH OT
YKECTKOCTHU MPYKUHBI U MAacChl Ipy3a

45 [IpeBpaienue sHEPTUN IPU MEXAHHIECKUX
KOJICOAHUSX
JlaGopaTtopHnas pabora «OnpeneneHue

46 YaCTOTHI U TIeproJa KoJaeOaHHi PYKUHHOTO
MasiTHUKa»
JlaGopaTtophnas padorta «IIpoBepka

47 HE3aBUCUMOCTH TIEpHOJia KoeOaHuii rpysa,
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BojiHbl. CBOMCTBA

48 MeXaHU4YecKuX BOJH. [IpoonbHbIe 1
MOTIEPEYHbIE BOJIHBI

49 MexaHu4eckue BOJIHbI B TBEPIAOM TEJE.
CeiicMuuecKue BOJHBI

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

51 HabGmtonenre 3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI

59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 VYabpTpa3Byk u uH(Pa3BYK B IPUPOJE U
TEXHHUKE
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe

54 "3aKoHbI cOXpaHeHus. MexaHndeckue
Kosie0aHusl U BOJTHBI"
KontponbHas padota Ne 2 "3akoHbI

55 coxpaHeHus. MexaHn4deckue KojieoaHus u
BOJTHBI"

56 DIEKTPOMarHUTHOE ToJie. DIeKTPOMarHUTHBIC
BOJTHBI

57 CBolicTBa NIEKTPOMATHUTHBIX BOJTH
[IIkasa 3;1eKTPOMAarHUTHBIX BOJTH.

58 Hcnonp30BaHne 3JIEKTPOMArHUTHBIX BOJTH JIJIS
COTOBOM CBSI3H

59 N3ydenne cBONCTB 3NIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa

50 Pemenue 3a1au Ha onpeieeHne YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

61 DJeKTpoMarHuTHas npupoja csera. CKopocTh

cBeTa. BoiHOBEIE CBOMCTBA CBETA




Ucrounuku cBeta. [IpsMonuneitnoe

62 pacnpoctpaHeHue cera. 3armMeHust CoHIa 1 1
Jlynb1
3aKoH OTpaxeHUs cBeTa. 3epkaia. Pemenue

63 3aJa4 Ha MPUMEHEHHE 3aKOHA OTPAKECHUS 1
cBeTa

64 [Ipenomienue cBera. 3aKOH MPETOMIICHUS 1
CBETa
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 Hcrnonp30BaHKe MOTHOTO BHYTPEHHETO 1
OTpPaXeHUS B ONTHYECKUX CBETOBOAAX
JlaboparopHnas pabota "Hccrnenoanue

66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO 1
Jy4a OT yIJia MaJieHus Ha TpaHuIe "BO3ayX-
crekyio""
Hcnonp3oBaHre MOIHOTO BHYTPEHHETO

67 OTpPaKEHUSI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS 1
CBSI3b

68 Jlua3el. OnTUdeckas Cuiia JIMH3BI

69 [TocTpoenue n3o0paxeHUi B JIMH3AX 1
JlabopaTtopHast pabora "Onpeznenenue

70 (OKYCHOTO PACCTOSIHUS M ONITUYECKOMN CHUITBI 1
coOuparorien TUH3bI"

71 OnTuueckue TMH30BbIe TPUOOPHI" 1

72 I'na3 xak ontuyeckas cucrema. 3peHue

73 Jedextsl 3penns. Kak coxpaHuTs 3peHue
Paznoxenue 6enoro ceera B ciekTp. OMBITHI

74 HeroTona. CnoxeHue CneKkTpaibHbIX LBETOB. 1
Hucnepcus ceera
JlaGopaTtopHas pabota "OMbITHI 11O

75 pasioKeHUIo 0e10ro cBera B CIEeKTp U 1
BOCTIPUATHIO 1IBETA IPEIMETOB MPHU MX
HAOIIO/IEHUU Yepe3 IIBETOBBIE (PHIBTPHI"

76 KonTponbnas padorta Ne 3 "CeroBbie 1
sBIEHUS"

77 OmnsiTel Pe3epdopaa v muianerapHas Mojieb 1
aToma

78 [Toctynars! bopa. Mozaens aroma bopa 1

79 Hcnyckanne u MorIoneHue CBeTa aTOMOM. 1

80 KBanTsl. JInHeliHbIE CIEKTPBI 1

81 PamnoakTuBHOCTE U €€ BUIIBI 1

82 Crpoenue atomHoro siapa. Hykionnas 1




MOZEb

83 PagnoaktuBHbIe IpeBparieHus. M30Torsl

84 Pentenue 3amau mo treme: "PannoakTUBHEIE
npeBpaieHus"

85 [Tepuon monypacmana

86 PannoakTuBHbBIE U3TyYeHUSI B IPUPOJIE,
MEAUIINHE, TEXHUKE

87 S nepuble peakuuu. 3aKOHbI COXPAHEHUS
3aps0BOrO U MacCOBOTO UHCE

88 DHeprusi CBI3u aTOMHBIX sifiep. CBsi3b Macchl U
SHEPTrUu

89 Pemenue 3agau no teme "Snepueie peakiuu'

90 Peakiiuu cuntesa u nenenus saep. Mcrounuku
sHeprun CoJiHIA U 3BE3]
Snepnas snepreruka. Jlencrpus

91 paauOaKTUBHBIX U3Ty4YEHUN HA KUBbBIC
OpraHU3MBI
[TonroroBka K KOHTPOJIBHOU paboOTeE MO TeEMe

92 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHUTHbIE BOJTHBL. KBaHTOBBIE
siBICHUS"
KonrponsHas padora Ne 4

93 "DNEeKTpPOMarHuTHOE MOJIE.

DJeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE
saBieHus"

HOBTOpeHI/IC. Pemenue pPaCyYCTHBIX U

94 KA4EeCTBEHHBIX 3a7a4 [10 TEME
"B3zaumonencTBue Tea"

[ToBTOpenue. Pemenne pacyeTHbIX U
95 KaueCTBEHHBIX 3aj1a4 1o TeMe ""TerioBbie
npoiecch”

IToBTOpenue. Pemienne pacueTHbIX U
96 KaueCTBEHHBIX 3a1a4 1o Teme "KIIJ]
TEIJIOBBIX IBHUTATENCH"

HOBTOpeHI/IC. Pemenue PaCyYCTHBIX U

97 KayeCTBEHHBIX 3aaa4 o Teme "KIIJ]
3JIEKTPOYCTaHOBOK"

98 [IpomexyTounas aTrecTanus

99 IToBTOpeHue. 3aKOHBI COXpAaHEHUS B
MeXaHUKe.

100 [ToBTopenue. Konebanus u BOIHEI.

101 [ToBTOpenue. CBETOBBIC SIBJICHUS.




102

IToBTropenne. KBantoBas u snepHas Gu3uka.

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

10




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI TS YYUEHUKA

» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M.,
NBanoB A.U., AkumonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» ®usnka: 8-if kimacce: 6a30BbIN ypoBEHB: YueOHuUK, 8§ kiacc/ [lepsimkun . M.,
HBanoB A. U., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienue

» ®uzuka: 9-i knacce: 6a30BbIN ypoBeHB: yueOHuUK, 9 kinacc/ [lepsimkun . M.,
I'ytauk E. M., FBanoB A. U., [lerpoBa M. A., AKiInoHEpHOE OOLIECTBO
«M3narenscTBO «lIpocBemnienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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