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MNOACHUTEJIbBHASA 3AIINCKA

[Tporpamma no gu3suke Ha ypoBHE OCHOBHOI'O 0011I€ro 00pa3oBaHUs COCTABJIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOI
paboueii mporpammsl BocrinTanus U Konuenimu npenogaBanus yueOHoro npeamera «Pusznkay.

Copneprkanue IporpaMMsl 1o (pu3Kke HarpaBiIeHO HA POPMHUPOBAHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATeNbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYMUTBHIBAIOTCS BO3MOXHOCTH YYE€OHOrO MpeaMeTra B pealn3aluu
tpeboBanuii ®I'OC OOO k nuaHUPYEMBbIM JUYHOCTHBIM WU METAIIPEIMETHBIM pe3ysbTaTaM
0o0y4yeHMsI, a TaKK€ MEXKIPEIMETHbIE CBSA3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.

[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpe/esieHHe yueOHOTO MaTepuana 1o TojaaM
o0ydeHust (1Mo Kjiaccam), MpeajaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COAEP KaHUA U y4ETE BO3PACTHBIX OCOOCHHOCTEN
oOyJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOJUYECKON MOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka ABISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
IOCKOJIbKY (pHU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, acTpoHoMHel U (pu3nyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIO MeToj]a
IIO3HAHUS, TO €CTh CII0C00a NOJIYYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa M3 IIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOmero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!

® HAy4YHO OOBSCHATH SIBICHUS;

® OIIEHUWBaTh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MIOJIy4€HUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKUM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus Gpu3nku:

e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEJCTABIEHUH O HAyYHOM METOJ€ TO3HaHUS U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;



e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUNA O pONH (DU3UKU AJISI PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JallbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTmwkeHnne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHEe YMEHUH ONUCHIBATH U  OOBACHATH (U3HUYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOGHHE METOJIOB DEIICHHS TPOCTEHINNX pacu€THBIX 337a4 C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOIATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIBHBIE HCCICAOBAHUS C HCIOJIb30BAaHHEM
HU3MEPUTEIIBHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE WH(OPMALINK;

® 3HAKOMCTBO CcO cdepamu mpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
orBojuTcs 238 yacoB: B 7 kiacce — 68 wacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 vaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YUYWUTENb JeJaeT BBHIOOP MPOBEACHUS J1a0OpPaTOpHBIX paboT
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOpkI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaeMoro spiueHus. OmnucaHue
(U3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue LEHbI JEIEHUS HIKAIbl U3MEPUTEIBLHOTO MpUoOpa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATYpHI.
6. IlpoBenenue wuccieqoBaHUsS MO TMPOBEPKE THUIMOTE3bl: AAIBHOCTh TMOJIETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne dacTul] BemiecTBa. CBsI3b CKOPOCTH JIBIKEHHUS YACTHI[ C TEMIIEPATypPOM.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBHe dYacTHIl BEHIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTAUIMYECKUX) Tel. B3anMMOCBS3b MEXKIy CBOWNCTBAMHU BEHISCTB B PAa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIB30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepuctuka B3aumojierctBusi Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJIbXeHUs U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE MaccC 10 B3aUMOJEHCTBUIO TEJl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpexneneHue cpeaHedl CKOPOCTH CKOJIBXEHHS OpycKa WIM IIapUKa [0 HAKJIOHHOMU
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBneHus TBEPIABIMU TEIAMHU, )KUIKOCTSIMH U
razamu. 3akoH Ilackansa. [[HeBMaTnueckue MalIMHBL. 3aBHCHUMOCTb JABJICHUS XKUIKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OmnbiT Toppuyennu. M3mepenue atmMochepHOro naBlieHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUS.



6. 3aBHCUMOCTh BBITAJKHBAIONMICH CHJIBI OT O00BEMAa TOTPYKEHHOM dYacTH Tella |
IJIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITECCHEHHOM KMJIKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYKEHHOH B JKUIKOCTh
4acTH TeJla.

2. OmpenenieHUE BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH HA TEJO, MOrPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Maccsl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pblyara K Oioky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckas ¥ noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue paOOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BIKEHUH Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aToMOB M MOJEeKyJd. OmnbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWEe M KanWUIApHbIE siBlieHUs. TeruoBoe
pacUIMpeHne U CKaTue.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
BuyTtpennsis sneprus. CrnocoObl 3MEHEHUsI BHYTPEHHEN SHEPruu: TeIUlonepeadya i COBepIleHne
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3IyUYEHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TETUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTATUYSCKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y JIeJbHas TEIJIOTa CTOPAHMUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WDNE

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroieume kureHus.

=
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. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Moenu TeIIOBLIX ABUTaTEEH.

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUSI CHII MOJICKYJISIPHOTO MIPUTSKEHUS.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnBITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTh JIaBICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WU OXJIAKICHHUS.
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6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaGmronpenue u3MeHeHHs] BHYTPEHHEH DHEpPTHH Tella B pe3ysbTare TeIulonepenadn u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUs TEIIIO0OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIMJIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
DnekTpusanus Tel. J[Ba posa 3JIeKTprUUecKuX 3apsa10B. BaumoaeiicTBre 3apsyKeHHbBIX TEI.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apSA0B U
pPacCcTOSTHUS MEX]Ty TEJIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBUE 3apsSyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JIUHUH 3JIEKTPAYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KUJIKOCTH.

. 'a30BBbIii pa3psn.

. I3mepeHne CHiIbl TOKa aMIEPMETPOM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH CONpOTUBIICHHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.
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. DIIEKTPOTeHePaTOp MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOTIOIEHUIO ANIEKTPU3ALIUHN TNl UHAYKIIUEH U TIPU COPUKOCHOBEHUHU.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

ok wnNPRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €70 JUIMHBI, IUIOIIAAH IOIIEPEYHOr0 CEYCHMs U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUM TP MOCJIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisl CUIIBI TOKA IIPU MApaJUIEIIBHOM COCIMHEHUHN PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOT0 TOKA, HIYLIETO YePe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLLETO YEPE3 JAMIIOUKY, OT HAIPSDKEHUS Ha
HEH.

13. Onpenenenue KIIJ| narpeBaTens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHuN.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4yeHue AeCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHU! 3HAaYCHUs U HaIllpaBJICHUS NHIYKIMOHHOTO TOKa.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsIMOJMHENHOe ABMKeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla INpPU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboHoe naaenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH Herotona. ITpuHimun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHUs. Y CKOpEHHE CBOOOJHOTO MaJeHMS.
JBmxenue manet Bokpyr ConnHua. [lepBas kocmuyeckas ckopocTs. HeBecOMOCTh 1 eperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO IBUKEHUS T€a OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H U TPAECKTOPUN IBMXKEHMSI OJHOIO M TOIO XK€ TeJa OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmroneHue paBeHCTBa CHII IIPU B3aUMOJECHCTBUU TEI.

9. H3meHeHue Beca Tela IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya ummysbca IIpy B3aMMOIEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHHu€e UMITYJIbCA IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGntoieH1e peakTUBHOIO JBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1aJIEHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyWpoBaHuE TpakTa JUisl pa3rOHa M JAJBHEHIIETO PaBHOMEPHOIO JBHKCHHS
HIApUKA UK TEJIEKKH.

2. OmpexneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpexneneHue YCKOpEHHUs Tejla NPH PABHOYCKOPEHHOM JBMXKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBUXKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBHKEHUH 0€3 HayaJIbHOI CKOPOCTH
IIyTU OTHOCATCS KAK PsiJ{ HEYETHBIX YUCET, TO COOTBETCTBYIOLINE IIPOMEXYTKU BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBHCHMOCTH CHJIBI TPEHHsI CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO
JTABJICHUS.

7. Omnpenenenue kKodhPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOTBl CUJIBI TPEHUS TP PABHOMEPHOM JIBIDKEHUHM Tella 10

FOpHBOHTaHBHOﬁ TTOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU HOIBEME Tpy3a C HCIOIb30BAHUEM
HETOJIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebatenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
amImTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpogonpHble U nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue kone6aHui Tel MO JeHCTBUEM CUJIbI TSXKECTU U CUJIbl YIPYTOCTH.
2. HaOmopenue xoneOaHui rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.
2. Omnpenenenue 4acTOTHI M MIEpUOJIa KOJIeOaHU PY>KUHHOTO MasiITHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEepHoOa KOJIeOaHWI TMOJIBENICHHOIO K HHUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OTBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD TIepro/ia KoJeOaH!u MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpEeHHUs! CBOOOHOTO TaJCHUSI.
Pa3nen 10. DinekTpoMarHuTHoOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. MCronb30BaHKEe 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nmockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [loHoe BHyTpeHHEee OTpakKeHUE CBETa.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOIAX.



Jlunza. Xox nydeir B numHze. OmnTmueckas cucteMa ¢oToanmapara, MUKPOCKOMAa H
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
ONTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomeit Junse.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.
. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOIA.
10 Mopenn ria3sa.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.
12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yrjla NaJeHUsl.
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2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMnBITHI O Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TpeBpainenus. Ilepuop
MOJIypacnaia aTOMHBIX sIJIEp.

Nowus

SnepHble peakyy. 3aKOHbI COXPAaHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX s7ep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenus saep. MIctouHuku sHepruu
CounHua 1 3BE31.

Snepnas sHepreTuka. JIeMCcTBUA pagMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U MOIJIOIIEHNUS.

2. CrhexTpsl pa3aM4HbIX ra30B.

3. CnekTp BOAOpOAA.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYyUECHUH.

. Perucrpanus nzmydeHus: IpUpOIHBIX MUHEPATIOB U IPOIYKTOB.
ﬂaﬁopamopubte padomul u onvimol.
1. Halmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHHUSI.



2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YacTHULIBI 1O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-00001IAI0IINN MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M OTBITA ACITEILHOCTH, TIPUOOPETEHHOTO TP H3yYEHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

IIpu u3yuyeHnn JaHHOTO MOYJISl PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCA JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJ0OB MCCIIEIOBAHNUS SIBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHUS, TPUMEHAS MOJyYCHHbIC 3HAHUS, PellaTh 3a/1a4l, B TOM YHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3feia peaanus3yercs 3a CUET TOro,
4TO 00yYaIOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoyiee Ba)XKHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpuMep, MPaKTHYECKOr0 UCII0JIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPIHH HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEAYIOIINE INYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HAYKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOro U AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B 06C}’)KI[€HI/II/I O6H.[CCTBGHHO 3HAYUMBIX U 3THYCCKHUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HAaHHEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX MMPHUHIIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (M3MUECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTAa MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIIeH COCTABISIONICH KyIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOLMOHAJIBLHOTO 0JIATONOTYYHS:

- OCO3HaHME [IEHHOCTH 06e30MacHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaYKHOCTH IpaBWJI 0€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ 3JIEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA pedIeKCHH, IPU3HAHNE CBOETO MIPaBa Ha OIMOKY M TAaKOTO K€
IpaBa y ApYyroro 4ejoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU MPAKTUYECKUX 3a/1ay (B paMKax CeMbH, 00pa30BaTebHOM
OpraHu3aIK, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COlMaIbHOI HapaBIeHHOCTH, TPEOYIOIINX
B TOM 4YHCIIe U PU3NUECKUX 3HAHU;

- UHTEpEeC K MPAKTUYECKOMY MU3YyUEHUIO0 Mpodeccuii, CBI3aHHbBIX ¢ (GU3NKOM;

7) 3K0JIOrM4eCKOro BOCIIUTAHMSA:

- OpHMEHTalMsl Ha NpUMEHEeHHEe (U3NYECKUX 3HAHUM I pelleHus 3ajad B OO0JIacTH
OKpY>KaroIiel cpe/ibl, INIaHUPOBAHMSI TOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIECTBUN IS
OKpY’KaIOIlEel CPe.bl;

- OCO3HaHMe II00ATLHOTO XapaKkTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX pelieHus;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M NPUPOIHON cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATENbHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIHPOBATH HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (PUBHKH;



® - IUTAHWPOBAHHE CBOCTO PA3BHUTHS B MPUOOPETCHUN HOBBIX (PH3UUCCKUX 3HAHUI;

® - CTPeMJICHUE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U IMPUPOJIBI, OOIIESCTBA U SKOHOMHKH,
B TOM YHCJIE C UCITOJIb30BaHUEM (PU3NICCKUX 3HAHUI;

® - OICHKa CBOMX JCHCTBMH C YYETOM BJIMSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOMXHBIX
rJ100aJIbHBIX MOCJIEICTBUH.



METAINIPEIMETHBIE PE3YJIBTATBI

Kon [IpoBepsiembie TpeOOBaHUS K METAPEMETHBIM pe3yjibTaTaM OCBOCHUA [MeranpeaMeTHble pe3yabTaThl (B COOTBETCTBUU
. . c PIT)
MIPOBEPSIEMOro| OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
TpeOoBaHUS
1 [lo3naBarenbHbie Y'Y /]
11 ba3oBbIe TOTMYECKHUE IEUCTBUS
1.11 BEISBIISATH U XapaKTepU30BaTh CYIIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBIICHUI)| BBIABIATH U XapaKTepu30BaTh CYIIECTBEHHBIE
MIPU3HAKU O0OBEKTOB (SIBIICHHHA )
1.12 'YcTaHaBnMBaTh CYIIECTBEHHBIM IMpU3HAK Kiaccu(UKALMKM, OCHOBaHUS MAJisA|Y CTaHABIUBATh CYIIECTBEHHBIN MIPU3HAK
000011IeHUS 1 CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHATH3a Kiaccu(UKalUK, OCHOBaHUS ISl 0000IEeHUs U
CpaBHEHHS,
1.13 C y4eToM npeI0KEHHOU 3a/1a4H BBISIBIISITh 3aKOHOMEPHOCTH U MPOTUBOpEuUsi| BBISABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
B pacCMaTpUBaeMbIX (akTax, JaHHBIX U HAOJIIOICHUSX; paccMarpuBaeMblX  (haKTaxX, JaHHBIX U
HAOMIOIEHUSX, OTHOCSIIUXCSA K (U3UUYECKUM
[IpenyiaraTh KpUTEPUU JJIs BBISBICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUNH; | SBJIEHUAM
BrisBnsaTe nedunuT uHOOpPMAIMH, JaHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTaBIICHHOM 3a/1a4yH
114 BBISABIAT TPUYMHHO-CICACTBEHHBIE CBS3U TPU W3YyUYCHUM SBIECHUW | BBIABIATH NPUUMHHO-CIICICTBEHHBIC CBS3U

POIIECCOB

Opu  M3y4eHUU (U3MYECKUX SBICHUA H
IIPOLIECCOB




1.15 /lenaTe BBIBOJBI C HCIHOJB30BAaHHWEM JACIYKTUBHBIX M MHAYKTUBHBIX| [lenare  BBIBOABI  C  HMCHOJIb30BAaHUEM
YMO3aKJIIOUEeHUH, yMO3aKIIOUEHUH 110 aHAJIOTHH, (POPMYINPOBATh THIIOTE3bI O ACTYKTHBHBIX u HHIYKTHBHBIX
B3A1IMOCBA3AX YMO3aKJIIOUEHUH, BBIIBUraTb TUIOTE3Bl O

B3aUMOCBA3X (PU3NYECKUX BETUUYNH

1.1.6 CaMOCTOSATEIHbHO BBIOMPATH CIIOCOO pelneHus yueOHO# 3amaun (cpaBHUBATH| CaMOCTOSITENFHO BBIOMPATH CIIOCO0 pEIICHUS
HECKONIEKO BAPUAHTOB PENICHHUs, BEIOMPATh HanOoee TOIXOAAIMIA ¢ yaeTom| YICOHOH du3uueckorl 3amadu  (CpaBHEHHE
CaMOCTOSATENBHO BbIJIEIIEHHBIX KPUTEPHEB) HECKONIbKMX  BAPHAHTOB  PEIICHUs, BBIOOP

HaunOosee HOJIXOASIIETO C yuéToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).
1.2 ba3oBbIe HCCIIEI0BATENBCKHUE ICHCTBHS

1.2.1 [TpoBOIUTH 1O CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY OINBIT, HECIOXHBIH|[IpOBOIUTH O CAaMOCTOSATENIBHO COCTABICHHOMY
HKCIIEPUMEHT, HEOOJBIIOE HCCIIEA0BAHUE MO YCTAHOBJICHHIO OCOOECHHOCTEH[IUIAHY  ONBIT,  HECIOXHBIA  (U3HYECKHH
00BEKTA U3y4YCHUs, IPHUIYMHHO-CIICICTBCHHBIX CBsI3€ll U 3aBUCUMOCTEHPKCIICPUMECHT, HeboubII0e HCCIICAOBAHNC
00BEKTOB MEXKIY COOOM (U3MIECKOro ABIECHHUS;

1.2.2 OrneHnBaTh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAaLUIO, oTydeHHY0| O1eHnBaTh Ha IIPUMEHUMOCTh "
B X0JI€ UCCIIEAOBAHUS (IKCIIEPUMEHTA) JIOCTOBEPHOCTH MH()OPMAIIUIO, MOTYICHHYIO B

XO0JI€ UCCIIEAOBAHUS NN SKCTIEPUMEHTA

1.2.3 CamocrosTenbHO (HopMynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3yiabTataM| CaMocTosTeNbHO (GOPMYITUPOBATh 0000IIEHHS
IPOBEIEHHOTO HAOIIFOIEHHMS, OTIBITA, HCCIIEI0BAHNS, BJIa€Th MHCTpyMeHTamu| ¥ BBIBOJIBI II0  PE3y/lbTaTaM INPOBEAEHHOTO
OLIEHKH JIOCTOBEPHOCTH MOJTYYEHHBIX BBIBOJIOB U 0000IIEHH I HabIIONIeHNS, OTBITa, HCCIIE/I0BAHHS

1.24 [IporHo3upoBaTh BO3MOKHOE JalbHEWIIEe pa3BUTHE MpoleccoB, coObITUM u| [IporHo3upoBaTh BO3MOXKHOE JalibHEHIIIEe
MX TIOCJIEACTBUS B AQHAJIOTMYHBIX WM CXOJHBIX CHUTYallMsiX, BBIJABUTATh| PA3BUTHC (pu3MYECKUX TPOLECCOB, a TaKKe
IPETIOIOKEHHS 00 MX Pa3BUTHH B HOBBIX YCIOBUSX M KOHTEKCTAX BBIIBUTATh NPE/TONOKERNS 00 UX PasBUTHH B

HOBBIX YCJIIOBUSAX M KOHTEKCTax
1.2.5 lcnonp30BaTh BONPOCH! KaK UCCIIEN0BATENBCKUII HHCTPYMEHT MO3HAHMUS, Hcnonb3oBate BOIIPOCHI KaK
HCCJIEIOBATEIbCKUIM HHCTPYMEHT [10O3HAHUS




DopMyIUpOBaTh BOMPOCHI, (UKCHPYIOIIUE DPA3PhIB MEXKIY PpEalbHBIM H

PKCI1aTCIIbHBIM COCTOSIHHUEM CUTyalluu, 00b CKTa, CaMOCTOSATCIIbHO

YCTaHAaBJIMBATb KCKOMOC U JTaHHOC;

DopMUpPOBATH TUTIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYXKJICHUH U CYKIICHUH
IPYruX, apr'yMEHTHPOBATh CBOO MO3ULUIO0, MHEHHE

1.3

PaboTa ¢ uapopmanueit

131

[IpuMeHATh pa3auyHble METOIbI, MHCTPYMEHTBI M 3aIIPOCHI IIPU IIOUCKE H
oTOOpe nH(pOpPMALMK WM JaHHBIX U3 UCTOYHUKOB C YYETOM INPEATI0KEHHOM
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB

[TpumeHsTH pas3Jin4yHbIC METO/IbI,
MHCTPYMEHTBl U 3aIpOChl IIpU IIOUCKE U
orbope MH(pOpPMAIMKM WIHA JAHHBIX C Y4ETOM
peIOKCHHOM y4eOHOM (PU3UUECKOM 3a1aun

1.3.2

BBI6I/IpaTB, aHaJIM3UPOBATb, CHUCTCMATU3UPOBATL W HHTCPIIPCTUPOBATH
I/IH(1)OpMaI_II/IIO Pa3JIMYHBIX BUAOB U (I)OpM NpCaACTaBJICHNA; HAXOJUTb CXOJIHBIC
APT'YMCHTBI (HO,Z[TBep)KI[aIOH_II/Ie WM OIPOBEpraromue OAJHy U Ty KE HICHO,

BEPCHIO) B PA3JIUYHBIX HH()OPMAIMOHHBIX HCTOYHUKAX

AHanu3upoBaTh,  CHUCTEMAaTU3UPOBATH U
MHTEPIPETHPOBATh HH(YOPMAIHIO pa3TMYHBIX
BUJIOB u bopm
NPECTAaBICHUACAMOCTOATEIBHO  BBIOMPATH
ONITUMAJIBHYIO bopmy MIPEICTaBICHUS
nHGOpPMAIMA W WJUTIOCTPUPOBAThH pElIacMble
3aJ1a4i HECIIOKHBIMU CXEMaMH, THarpaMMamH,
MHOH rpadUKoi 1 UX KOMOUHAIUSMU

133

CaMoOCTOATENbHO  BBIOMpPATh  ONTHUMalbHYIO  (opMy  IpencTaBiIeHHUS

nH(GOpMaIlMK U WILTIOCTPUPOBATh PelllaeMble 331a4l HECTIOKHBIMU CXEMaMH,
muarpamMmamu, HHOUM rpaduKor U UX KOMOMHAITUSMU

1.34

OneHuBaTh HAJAEKHOCTh HHPOPMALMU TO KPUTEPHSIM, NPEIIOKEHHBIM
MeAarorndyeckuM pabOTHUKOM W C(hOPMYIHPOBAHHBIM CAMOCTOSITENTEHO

1.35

O PexTuBHO 3aNIOMUHATH M CUCTEMATHU3UPOBATh HH(POPMAIUIO




KoMMyHUKaTHBHbBIE Yy

2.1

OO01IeHne

2.11

BripaxkaTh ce0s (CBOIO TOUKY 3p€HUsI) B YCTHBIX M MMCbMEHHBIX TEKCTax

BeIpaxaTh CBOIO TOUKY 3pEHHS B YCTHBIX U
IUCBMEHHBIX TEKCTaX

2.1.2

B xone auanmora M (MiaM) JAMCKYCCHM 3aJlaBaTh BOIIPOCHI IO CYIIECTBY
00CyK1aeMO TEMBI U BBICKA3bIBATh UJEH, HALIEJICHHBIE HA PELICHNUE 3a]]a4l U
oJ/iep>KaHue O1arokKenaTeaIbHOCTH OOLECHHUS;

COIIOCTaBIIATh CBOU CYKACHUA C CYXXKACHUAMHA JPYIrUXx Y4aCTHHUKOB AMajora,
O6H3py>KI/IBaTB pas3iinuuc u CXO0ACTBO HOSI/IHI/Iﬁ

B xone oOcyxaeHus yaeOHOTO MaTepuaa,
pe3yabTaTOB J1AOOPATOPHBIX PabOT U
IPOCKTOB 3aJ[aBaTh BOMPOCHI 10 CYHIECTBY
00CyX/1aeMO TEeMbI U BBICKa3bIBaTh HJICH,
HAIICJICHHBIC HA PEIICHUE 3a/1a41 U
HOJIepIKaHue OJIaroenaTeIbHOCTH OOLICHUS
ConocTaBisiTh CBOU CYKJEHUS C CYKIECHUAMU
JPYTUX YYACTHUKOB JHUAIOra, OOHAPYKHBATh
pa3iIn4Me U CXOJICTBO MO3ULIMI

2.1.3

[TyGim9HO TIPECTaBIATh Pe3yabTaThl BBITOJHEHHOTO OIBITA (IKCIIEPUMEHTA,
MCCIIeI0BaHMs, IIPOEKTA);

CaMocTOATENbHO BbIOMpaTh (GopMaT BBICTYIUIEHHS C Yy4Ye€TOM 3ajay
pe3eHTAlUU U 0OCOOEHHOCTEN ayIUTOPUU U B COOTBETCTBUH C HUM COCTaBJISTh
YCTHBIE U IHMCBMEHHBIE TEKCTHl C HCIIOJIb30BAHUEM MJUTFOCTPATUBHBIX

MaTCpHaJIOB

[1yOnu4HO npeacTaBisiTh pe3yabTaThl
BBIITOJIHEHHOT'O (PU3UYECKOT0 ONbITa
(3KCTIepuMeHTa, UCCIIeI0BaHUs, IPOEKTA)

2.14

Bocnpunumate u  (OpMyIUpOBaTH CYKIEHHUS, BbIpa)kaTb HMOLUU B

COOTBCTCTBUH C LECIIIMHA U YCIIOBUAMHA 06H1€HI/I$I;

Pacro3HaBaTe HeBepOadbHBIE CpeAcTBa OOIIECHMs, TOHMMAaTh 3HAYCHHE
COHAJIBHBIX 3HAKOB, 3HATHh W pacClio3HaBaTb MMPEAINIOCHIIKH KOH(l)J'II/IKTHBIX
CUTYyallui U cMsr4aTh KOH(DIUKTHI, BECTH EPETOBOPHL;

[lonnMaTh HaMepeHHUs APYTUX, MNPOSBIATh YBAXKUTEIbHOE OTHOUIEHHE K
coOeceTHUKY U B KOPpeKTHOU (opme (popMyTupoBaTh CBOM BO3PAKEHHS




2.2

CoBMecTHas JACATCIIbHOCTD

2.2.1 [ToHMMAaTh ¥ WCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHAMBUAYyaTbHOU| [loOHMMAaTh M HCIONB30BATH MPEUMYIICCTBA
pabOTBl  TpPU  pPEHIEHHH  KOHKPETHOW  mpoOjeMbl,  00OCHOBBIBATH| KOMAHIHOM M MHAMBUAYAIbHOH pabOThI IIpH
HEOOXOAMMOCTh TMPUMEHEHHUS TPYNIOBBIX (OPM B3aMMOJEHCTBHS Tpu| PELICHUU KOHKPETHOH (pu3nu4IecKon
pELIEHUH TIOCTaBJICHHOW 3aa4H; pobJIeMsl;

[IpuHUMATh L€ COBMECTHOM AESTEIBHOCTH,
HpI/IHI/IMaTb ciib COBMECTHOU ACATCIIBHOCTH, KOJUICKTUBHO CTPOUTH HeﬁCTBI/IH OPraHHU30BbIBATH HeﬁCTBHﬂ o eé
[0 €€ MOOCTHIXCHHIO: PACIPCACIIATL POJIM, AOIOBApUBATLCA, 06CY)I(I[8.TB JOCTH)KEHHUIO: pacIpeEnEIATh POIIY,
MPOIIECC B PE3YJITAT COBMECTHOM pabOTHI, 00CYXIaTh MPOIIECCHI M PE3YJIbTATHI
v So6 COBMECTHOH paboThI, 00001IaTh MHEHHUS
MeTh 0000IaTh MHEHHUS HECKOJbKUX YEeJIOBEK, MPOSBISATH T'OTOBHOCTH .
m > 1P HECKOJIbKUX JTFO/ICH;
[PYKOBOJIUTB, BBITIOJHATH IOPYUYCHHUS, IOAUYNHSATHCS; BHIMOHATS CBOFO YaCTh PAGOTBI, TOCTHTAs
. Ka4eCTBCHHOI'O Pe3yJIbTaTa 10 CBOEM
[1anupoBaTh OpraHU3aIUI0 COBMECTHOHN pabOTHhI, ONPEAEIATh CBOIO POJIb (C pesy y .
. . . HAIPAaBJICHUIO U KOOPJAUHUPYS CBOU JICHCTBUS
Y4eTOM MPEANOYTCHUI U BOZMOKHOCTEH BCEX yUaCTHUKOB B3aMMOJCHCTBUS),
C IPYTUMH YJI€HAMU KOMaH]IbI;
pacrpeensaTh 3aaud MEeXIy WieHAMH KOMaH[Ibl, y4aCTBOBATh B TPYIIIOBBIX .
o ; OneHuBaTh Ka4€CTBO CBOETO BKJIAJ1a B OOIIHIA
dbopmax paboTsl (00CYyXkAeHUS, 0OMEH MHEHU, ""MO3TOBBIC IITYPMBI" U HHBIE);
MIPOJYKT IO KPUTEPHUSAM, CAMOCTOSATEIHHO
BBINIONHATS CBOKO YaCTh paboThI, JOCTHIATh KAYECTBEHHOTO pesylbrara mo| CPOPMYTHPOBAHHEIM yHAaCTHUKAMH
CBOEMY HAIPABJIEHUIO ¥ KOOPIMHMPOBATH CBOU JACHCTBHS C APyrUMH uileHamy| B3aHMOJICHCTBHS.
KOMaHIbl;
OrneHuBaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO  CQOPMYITUPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICHCTBHS;
CpPaBHHMBATh PE3YyJbTaThl C HUCXOAHOW 3aladel W BKJIQJ KaXJIOTO 4JIEHA
KOMaH/bl B JIOCTH)KEHUE PE3yJIbTaTOB, Pa3AesaTh cepy OTBETCTBEHHOCTU U
MPOSIBIISATE TOTOBHOCTH K MIPEOCTABICHUIO OTYETA Mepe]l TPYIIoi
3 PerynsiTuBHBIE Yy




3.1 Camoopranu3anus
3.1.1 BBISABIATH MPOOJIEMBI )11 PEIICHUS B )KU3HCHHBIX M YICOHBIX CUTYaIIHIX; BreisiBnsiTh  mpoOJeMBl B KU3HEHHBIX H
y4eOHBIX  CHUTyalUusiX, TpeOyIOImHUX Ui
CaMOCTOATEIBHO COCTABJIATH AJTOPUTM pEIICHUS 3aJayd (WM €ro 4acTb), .
3 peteHust GU3MISCKUX 3HAHHUIA
BHIOMPATH CIIOCO0 pereHHs yueOHO 3a/1aui C y4eTOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MpEAaracMble BapHaHTHI
peleHuit
3.1.2 OpueHTUpOBAaTbCS B PAa3IMUHBIX  NOAXOAAaX  HpUHATUA  pemieHuil| OpueHTHPOBATHCS B Pa3IUYHBIX MOJIX0JaX
(MHOUBHIyaJ bHOE, TPUHATHE PEIICHHS B TpPYIIe, NPUHITAC PEIICHUH| NPUHATHS  pelIeHUHd  (MHAMBUIYaJIbHOE,
CPYIIION); NPUHATHE PpEIICHUS B TPYIIE, TMPUHATHE
. . pelIeHul TPYIIOif)
CocTaBisaTh IUIAaH JCWCTBUH (IUIaH peaju3allid HaMEYEeHHOTO ajlropuTMal
. CaMOCTOATENBHO  COCTaBISATH  AITOPUTM
CIICHUS ), KOPPEKTUPOBATh MPEAJIOKCHHBIH AITOPUTM C YYETOM TOJTYYCHHUS .
P ): vpp6 p p; P yd yd pemeHust (u3MYECKOW 3a7aud WM TUTaHA
HOBBIX 3HAHHI 00 N3y4aeMOM OOBEKTE; .
¥ ’ HCCJICIOBAHUA €  Y4CTOM  HMMCIOIIHUXCH
JlenaTh BHIOOp U GpaTh OTBETCTBEHHOCTD 3a PEIIECHUE pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh TMpeiaraéMble BapHAHTHI
peleHni
Jlenatb BBIOOp M OpaTh OTBETCTBEHHOCThH 3a
peleHue
3.2 CaMOKOHTpOJIb
3.2.1 Bnanets ciocobamMu caMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIeKCUI
3.2.2 BHOCHTh KOPPEKTHBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB,| BHOCHTH KOPPEKTHBEI B ACATEINBHOCTD (B TOM

MN3MCHUBIIINXCSI CHTyaHI/IfI, YCTaAaHOBJICHHBIX OIHI/I6OK, BO3HUKIINX TPYJIHOCTGI\/’I

quciae B XOJ| BBINOJHEHHUS (PU3UYECKOTO
HCCIIEI0OBaHMS UIIU ITPOEKTA) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIUXCS CUTYaIH,
YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIINX
TPYJIHOCTEMN




3.2.3

I[aBaTB AICKBATHYIO OLICHKY CUTYyalluX U IIPEAjaraTh 1mjad €€ U3MCHCHMU,

YUUTBIBaTh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh
Ipy pelleHuH Y4eOHOM 3ajauu, aJanTUpOBaTh PEHIEHHE K MEHSIOLIMMCS
00CTOSTENILCTBAM;

OOBSICHATH  NPUYMHBI  JIOCTHIXKEHUS  (HEIOCTHIXKEHHS]))  pe3yJIbTaToOB
NesITeIbHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY, YMETh HaXOAUTh
[HO3UTUBHOE B IPOM30LIEIIEH CUTYallUH;

OI_IeHI/IBaTB COOTBETCTBUC pE3yJibTaTa LNEJIU U YCIIOBUAM

JlaBaTh a/JeKBaTHYIO OILICHKY CHUTyallud u
Ipeasararh IiaH €€ N3MEHEHUs

OOBSCHATD MPUYMHBI JOCTUKECHUS
(HeoCTHXKEHUs1) Pe3yJbTaTOB AESITENbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY
OueHuBaTh COOTBETCTBUE pe3yjbTaTa LIETU U
YCIIOBUSIM

3.3 OMOLIMOHAILHBIA HHTEJUIEKT
3.3.1 Pasnuyarh, Ha3bIBaTh U YIPABJIATH COOCTBEHHBIMH AMOLUSAMHU U IMOLUSIMU
CtaBuTh ce0s1 HA MECTO JPYTOro 4YeIoBeKa B
UX;
JIPYTHX; X0JIe CTIopa WU IMCKYCCUH Ha HAyYHYIO TEMY,
BLISBISTE U aHAJM3UPOBATH IPUYMHBI YMOIIHIA; [IOHUMATb MOTHBBI, HAMCPCHHA 1 JIOTUKY
pyroro
CraBuTh ce0s Ha MECTO APYroro YeloBeKa, IOHUMAaTh MOTUBBI M HAMEPEHMS
Apyroro,
PerynupoBats crioco0 BeIpaKEHUS IMOIIHI
3.4 [TpunsiTue cedst u Apyrux
34.1 OCO3HaHHO OTHOCHUTBCS K JJPYrOMY Y€JIOBEKY, €r0 MHEHMIO; Mpu3HaBaTh cBoe|l[lpu3HaBaTh CBOE mpaBO Ha OWIMOKY NpHU

MpaBO Ha OMIMOKY U TaKOE K€ MPaBO JAPYroro; NpuHUMAaTh ce0s U APYrHuX, He
oCyXKJasi;

OTKpBITOCTH CE0E U IPYTHUM;

pereHun  (QU3MYECKMX ~ 3amad WM B
YTBEP)KJICHUSIX HA HAYYHBIE TEMbl U TaKOE XKeE

[1paBo JAPYToro.




(Oco3HaBaTh HEBO3MOKHOCTH KOHTPOJUPOBATh BCE BOKPYT




IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMS BellecTBa (TBEpAOE, KHMIKOE, Ia3000pa3HOe), MEXaHUYeCKoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

paznuyath siBiieHus (auddys3us, TENnIoBoe IBUKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEpLUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpAILICHUS, IIepeaada JaBJICHUs TBEPAbIMU TEIAMHU,
KHUJIKOCTSIMH M Ta3aMd, aTMOC(EepHOE /aBliCHHWE, IUIABaHWE TEJN, TNPEBPALICHUS
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM uucie (pU3UYECKHe SBICHUS B MPHUPOAE: MPUMEPHI IBIKEHUS C Pa3TMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOM OpraHU3M, IIaBaHHE DHIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHM) (PU3NYECKUX SBIICHUI;

OIKCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PHU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBAa, BpeMs, MYyTb, CKOPOCTh, CPEIHSS
CKOpPOCTb, CHJIa YIPYTOCTH, Cujla TSYKECTH, BEC Tella, CUJla TPEHUs, 1aBjieHue (TBEPAOTo
Tena, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3()(PUIMEHT TMONe3HOro JeHCTBUS MEXaHW3MOB,
KMHEeTHYecKass M TOTEHIUalIbHasl DHEPrus), MpH OIMNUCAHUU MPAaBUIBLHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIOIb3YEMBIX BETUYHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTh (OpPMYJbl, CBSA3BIBAIOLIME JaHHYIO (DU3UYECKYIO BEJIUYHHY C
JPYTUMH BETUYMHAMH, CTPOUTH IpadUKd H3YyYEHHBIX 3aBUCUMOCTEH (u3nueckux
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBICHUS U MTPOLIECCHI, UCIIOB3YS MpaBuiIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackais, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J70TO€ TIPABWIO» MEXaHHMKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPruM, MpU 3TOM JAaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATD (PU3HUECKUE SBICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISIBIATH  MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoil Ha 1—
2 W3y4CHHBIX CBOWCTBA (M3MUYECKMX SBJICHUH, (QU3NYECKUX 3aKOHA  HJIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HWCHONB3ysd 3aKOHBI U (POPMYIIBL,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKoe YCJIOBUE, MOACTaBIATh (PU3MUECKHE BEIWYMHBI B (OPMYNBI M NPOBOAMTH



pacuéThl, HAXOIUTh CIPAaBOYHbIE [aHHbIE, HEOOXOOUMBIE Ui pEIIeHUs 3ajad,
OLICHUBATh PEATMCTUYHOCTD MOTYYCHHOHN (pU3MUecKOi BETMUHHBI,

pacrio3HaBaThb MpoOIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B OIMCAaHUM HCCJIEN0BAaHUS BBIACIATH IIPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTESY),
pa3ianyaTh ¥ MUHTEPHPETUPOBATH MOJIYYCHHBIH pe3yNlbTaT, HAXOAUTh OLIMOKU B XOJE
OIBITA, J€JIATh BBIBOJBI I10 €r0 Pe3ysbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MPOBEPSEMbIC MPEANONOKEHHS, COOUpaTh YCTaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX M IU(PPOBBIX NMPHOOPOB, 3aMHCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IIPOBOJMUTH HCCIIEIOBAHHE 3aBUCHUMOCTH OIHOU (PM3MYECKON BETUUMHBI OT JIPYrod C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YJJIMHEHMS MPYKUHBI, BHITAIKUBAIOLIEH
CWIBl OT OO0BEMa MOTrPYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpeHUs], clenys MpeIoKeHHOMY IUIaHy, (PUKCHpPOBATh PE3yNbTaThl MOIY4EHHOU
3aBHCUMOCTH (DU3MUECKUX BETUYHH B BUJIE MTPEITIOKEHHBIX TaOIUI] U TpadUKOB, AeNaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPJAOrOo Tela, CWIA TPEHUSI CKOJBXEHMs, JaBJI€HHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE MICKOMOM BEIMUYUHBI,

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHNEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NpUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HENOJIBUKHBIN OJIOK, HAKIIOHHAs TIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOl Ha MX ONUCaHUsA (B TOM YHCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUIM NpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCHOJB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA M HEOOXOIMMbIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMEpax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpaIleHud C NpUdOpaMM M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSi M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolleu cpese;



OCYIIECTBIISATh OTOOpP HMCTOYHHMKOB HWH(poOpMmaruu B HHTEepHETE B COOTBETCTBUU C
3aJIaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUW M TTyTEM CpaBHEHHsI
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

WCITOJIH30BaTh MPHU BHITIOJHEHUH YYEOHBIX 3aJJlaHuil HAYYHO-TIONMYJIAPHYIO JTUTEPATypy
(U3HYECKOTO CO/IePIKAHUSI, CIIPABOYHBIE MaTEPHAIIBI, PeCypChl ceTH HTEpHET, BIaJIeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HWHGOpPMAIMU W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU (GU3HYECKOTO COJEP)KAHMS, B TOM YHUCIIE IMyOJMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX MCCIICIOBAHUN, IPU 3TOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COTPOBOXIATh BBICTYILJICHUE ITPE3CHTAIIUCH;

IIPYU BBIMIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenessaTh 00S3aHHOCTH B
Ipynme B COOTBETCTBUH C MMOCTABJICHHBIMU 33/1a4aMU, CJICAUThH 32 BBINOJIHEHUEM IJIaHa
JNEHCTBUH, aJeKBAaTHO OICHWUBATh COOCTBCHHBIA BKJIAA B JEATCIBHOCTH T'PYIIIIBI,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.

K konny oOyuenuss B 8 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILIECHHBI U HEHACBIILICHHBIN Map, BIAXXHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
110JI€, IPOBOJHUKH U IU3JIEKTPUKH, TOCTOSIHHBIA JIEKTPUUECKUI TOK, MArHUTHOE T10JIE;
pa3iuuath SIBICHUA (TEIJIOBOE pacCHIMPEHHE W CKaThe, TeIulonepenaya, TErIOBOE
paBHOBECHE, CMayMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBepaeBaHue), KUIICHHUE, Temioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), HJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOJAHUK C TOKOM, DJIEKTPOMAarHWTHAas
WHIYKIUSA) 1O OINHUCAaHUI0 MX XapaKTEepPHbIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHNE U3YYCHHBIX (PU3UUECKHUX SIBIICHUN B OKPYXKAIOIIEM MHpPE, B
TOM 4Hclie (u3nUecKkre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE W
KaMWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uziaydenue CouHIla,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHUE SIBJICHUS B aTMOC(Eepe, DIIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIspHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECKYIO 3aladyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKH) (PU3UUECKUX SBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BELIECTBA, YAEJNbHAs TEIUIOTA IUIABJIECHUS, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOILIMBA, KOA(P(UIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, COIIPOTUBIICHUE IPOBOIHUKA, YAEIBHOE



COTPOTUBIIEHUE BEUIECTBa, pab0Ta U MOIIHOCTbH JEKTPUUECKOr0 TOKA), MPU OMHCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCIOIb3yEMBIX BEMYMH, 0003HAYCHUS U
eIMHUIBl (U3UYECKUX BEIMYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEIMYUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TIpadUKH H3YyYEHHBIX
3aBHCUMOCTEH (PU3NUECKIX BEITUYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA,
IIPUHLIMII CYIIEPIO3ULIMHU 10JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa JiJ1s1 yJacTka 1enu, 3akoH J[xoyns—JIeHia, 3akoH coxpaHeHusl SHePT U, Npu
9TOM J/1aBaTh CIIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA M 3aMHUCHIBATH €r0 MaTeMaTHYECKOe
BBIpa)KEHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTYalMii MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUYNHHOCIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX LIaroB ¢ ONOpoil Ha 1—2 M3y4eHHbIX
CBOICTBa (PU3UUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aauu 3aliChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX I PELICHUS 3a/ayd, BHIOMpATh
3aKOHBI ¥ (POPMYITBI, HEOOXOIUMBIE JUIs €€ peIIeHUs, IPOBOINTH PAaCUEThl U CPAaBHUBATH
MOJTy4eHHOE 3HaYeHNE (PU3NIECKOI BETMUNHBI C M3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE UCCIIEOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONIOKEHHE,
OILICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS UCCIEIOBAHMS, 1EaTh BHIBOJIBI;
MPOBOAMTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKHX CBONCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH MpOIEcca OCTHIBAHUS U HarPEBAHUS MPU U3ITyYEHUH OT LIBETa
U3Nydaroniel  (MOrJomaroIie) MOBEPXHOCTH, CKOPOCTh HCHApPeHHsT BOJBI  OT
TEMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ MOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMO/ICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaJTU3aI[isl MAarHUTHBIX TTOJIEH TOCTOSIHHBIX MarHUTOB, AEUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEGKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJIBHUraTelIs
MOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCBHIBaTH XOJA OIBITa U
(bopMyITUPOBATh BHIBOJIBI;

BBITOJIHATE TIPSIMBIE MU3MEPEHUSI TEMITEPATyphl, OTHOCUTEIHFHON BIIAYKHOCTH BO3/yXa,
CHJIBI TOKA, HANpsOKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTUYMKOB
¢u3NYeCKUX BEIWYHH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUN C Y4E€TOM 3aJaHHOI
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIEHHS MPOBOAHHUKA OT
€ro JJIMHBI, IUIONaN MOMEPEYHOro CEeUYeHHUs M YAEIbHOIO CONPOTUBIICHHUS BEIIECTBA
MIPOBOJHMKA, CUJIBI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJIHUKE,
HCCJIEIOBAaHKUE TI0CIIEIOBATEIbHOTO W MapaljieIbHOIO COEIMHEHUN MPOBOJHUKOB):
IUTaHUPOBATh HCCIE0BaHUEe, cOOUPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHs, CIEays
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TabJIML ¥ TpauKOB, Ie7aTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;



IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yIesIbHas TEIUIOEMKOCTh
BEILIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEUI0KEHHON MHCTPYKIIUH, U BBIYUCIISTh 3HAYCHNUE BEIMYHHEI;

coOuoaTh IpaBWjia TEXHUKM Oe30MacHOCTH Ipu paboTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOW HAa MX ONMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOILICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEpPMETP, BOJIBTMETP, CUETUUK 3IIEKTPHUUECKOH
SHEpPIruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUrATENb
IOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTeNlb BHYTPEHHETO CTOpPAHMs, JIEKTPOCKOI, PEOCTaT), COCTAaBISATH
CXEMBI DJIEKTPUUYECKHX IIETIEH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh HMHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOM JKU3HM Uil oOecredyeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOiicTBamuy,
COXpaHEHHsI 3JI0pOBbSI M COONIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKarollei cpee;

OCYILECTBIIATH MOMCK HHPOpMaLUU pusnueckoro coaepxanus B Inrepuere, Ha ocHOBE
UMEIOIIMXCA 3HAHUM M MyTEM CPaBHEHUsS JIOTIOJHUTEIBHBIX HWCTOYHHKOB BBIJCISTH
UH(POPMALINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIOJHEHUH YUEOHBIX 3a/laHMI HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(bu3MUecKOro coaepxKaHus, ClipaBOYHbIE MaTepHalIbl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALUM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3iaBaTh COOCTBEHHbIE IHCHbMEHHBIE M KpAaTKUE YCTHbIE COOOIIEHHUs, 00oO0mIas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (DPU3UYECKOTO COJACPKAaHUS, B TOM UHCIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JeSITeAbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3YYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3UKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAINCH;

NpY BBIIOJHEHHH YYeOHBIX IPOEKTOB W HCCIENOBAHUN (PU3UUECKHX IPOILECCOB
pacrpenensaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIICZINTHh 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSBIISIsi TOTOBHOCTH pa3peliaTh KOH(PIUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IIOHATHS: CHUCTEMa OTCYETa, MaTepuallbHas TOYKa, TPACKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHHS, Nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHUYecKue KoynebaHusd M BOJHBI, 3BYK, HUHOQPa3BYK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TOIJIOIIeHus, anbda, Oera- u Tramma-
U3IIy4€HUs], U30TOIIBL, SIZICPHAsi SJHEPIEeTHKA,

pasinyarh sBJIE€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE ABHKEHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJ, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTebHOe JBIKEHHE (3aTyXalolIue W BBIHYXJACHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE€ JBIJKCHHE, OTPaXCHHE 3BYyKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpa)kCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
OIMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIAbTPa(uOIETOBOrO U PEHTIC€HOBCKOIO HM3JIy4EHHUI, €CTeCTBEHHbIN PaJuOaKTHBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paJiMOaKTUBHBIX U3Yy4EHUM HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
NPAaKTUYECKYI0 3aJady B y4eOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCTIOIB3Ys (PU3UIECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOPEHHE, MEepEeMEIIEHNE, NyTh, YIIIOBas CKOPOCTb, CWJIAa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJEeHHs, BEC Teja, UMIYJIbC Tea, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPY)KUHBI, KHHETHYECKast
SHEprus, MoJHasg MEXaHU4YecKas SJHEpPIHsl, IEpHO] U YacToTa KoJeOaHU, AJIMHA BOJIHBI,
IPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKAa3aTellb MPEIIOMIIEHUS CPEJIb),
IpU ONHMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUIH CMBICI HMCIIOJB3YEMbIX BETUYHUH,
0003HaueHMs ¥ eTUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO GU3NYECKYIO BETUYUHY C IPYTUMHU BETUYUHAMU, CTPOUTH IPaQUKH N3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MacCOBOTI'0 YHCEJI TPU SJIEPHBIX PEAKIHUX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl UM CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  NPAaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ ONOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHWUW, (DHU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIC JAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE Ui PEIICHUS,
IPOBOAMTH pPAcUéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPOOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OIKCAHUE MCCIEAOBAHUS, BBIIACIATH IPOBEPSAEMOE IPEAINIONIOKEHUE,
OLICHUBATh IMPABWJIBHOCTH IOpPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHHs SHEPrUu, 3aBUCUMOCTh
nepuoja KojaebaHuil MpyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY/bl MaJIbIX KOJE€OAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3ioKeHHe OEeIoro CBeTa B CIEKTP, U3yUeHUE CBOWCTB N300pakeHHs B IIJIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolleld JuH3e, HaOloJIeHue
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3JIyYEHUsS): CaMOCTOSITEIIBHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyIOBaHUs, OMHCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpenenss cpeaHee
3HaYeHHEe H3MepAeMoil BelUYUHBbl ((POKYCHOE pacCTOSIHHE CcOOUparonie JUH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHusl (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIWYHH C HCIIOJIB30BAaHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IIPU PAaBHOYCKOPSHHOM JIBH)KEHUHT
0e3 HavaIbHON CKOPOCTH, TIEpHO/Ia KoJIeOaHUN MAaTeMaTHUYEeCKOTO MAassTHUKA OT JUTHHBI
HUTH, 3aBUCMOCTH YTJIa OTPaKEHHUS CBETa OT YIJia MaJieHUs U Yriia MpejoMIIeHUS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBHO COOUpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
TabJIML ¥ TpauKOB, 1€7aTh BHIBOJBI 10 PE3YyIbTaTaM UCCIIEIOBAHUS;

MPOBOAWTH KOCBEHHbIE HU3MEpPEHHS (U3MUYECKUX BETHUYUH (CPEedHssi CKOpPOCTh U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOAPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEPHO/] KOJIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasTHUKOB,
onTHYecKas Cuwia coOuparome JUH3bl, pPaJuOaKTUBHBIM (OH): MIaHUPOBATh
U3MEpEeHHs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHATH HU3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMYUHBI M aHATU3UPOBATH
MOJIy4EeHHBIE PE3YJIbTaThl C YUETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHHIA;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM WMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Spa;

XapaKTepU30BaTh TPUHIUIBI JICHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AJATYUKHU MOJIOKEHHUS,



paccTOsSHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OYKHU, IEPUCKOI, oToanmapar, ONTHIECKIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), wncnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BAaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPHU PEUIeHHH Yy4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl MOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUST (PM3MUECKUX 3HAHMHA B TIOBCEAHEBHOW JKU3HH Ui OOECIEYCHUs
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIIATh MOMCK HMH(POpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITeNIbHO (DOPMYIHUPYST TMOUCKOBBINA 3alpoc, HAXOAUTh IYTH OMpeAesiCHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPU BHIMIOTHEHUH YYEOHBIX 3aJlaHUNl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
bu3nUeCcKOro coep kaHus, CIpaBOYHbIE MaTepHalIbl, pecypchl cetu HTepHeT, BiaieTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE ¥ YCTHBIE COOOIIEHHSI HA OCHOBE HH()OPMAIIIH 13
HECKOJIbKUX HCTOYHUKOB (HU3UYECKOTO COAEpKaHMs, MyOIMYHO MPEACTaBIAThH
pe3ynbTaThl IPOEKTHOW WJIM UCCIIEI0BATEIbCKON JESITENIbHOCTH, IPU 3TOM IPaMOTHO
UCIONIb30BaTh M3YYCHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszzgena (U3NKA U
CONpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTauueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonrTpoabubie | IlpakTuueckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY:KAKOIIEro MUpa
bu6mmorexa [IOK
1.1 ) - 2 0 0
vISHKa  HayKa 6 HpHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 0 1
VISHTICCICHE DAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2 0 1 bubmmoreia LIOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
2.1 C 1 0 0
TPOCHIE Betliectna https://m.edsoo.ru/7f416194
59 JIBr>KeHWE U B3aUMOJICMCTBUE YaCTHI] 9 0 1 bubnuorexa [JOK
' BeIlleCTBA https://m.edso0.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 1 0 hgp?;;;:é;zﬁ”u 17§416194
Wroro no pazueny 5



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

Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

bu6mmoreka [IOK
31 MexammeCKkoe JBIDKCHIC 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hrepiuitd, Macca, IIOTHOCTS 4 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cuuna. Baget o 14 https://m.edsoo.ru/7f416194
Htoro no paznemny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 Bubnuorexa LIOK
' A https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
43 Armoceproe Aasaerie 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a Ha 7 bubmuorexa [JOK
' MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MomHOCTDH. JHEprus
bu6mmoreka [IOK
1 P
> 400Ta H MOUHOCTS 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
2 I1
> POCTRES MERARHSMEL > https://m.edsoo0.ru/7f416194
5.3 MexaHndeckas SHePT s 4 bubmmorexa [OK

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



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

Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmuorexa [JOK
. 0 0
11 CTpoenne u CBOHCTBA BeICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 AAHTHPIC ABICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 1 0
24 INEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3 0 0
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 5 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 11 1 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 21 2 3
SAMMOACHCTRIC TC https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHHUS 10 1 3
p https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nmoreka [JOK
2.1 Mexannyeckue koiaeba 7 0 3
RAHITICCRHE ROTCOAMIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHndecKkne BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 1 9 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aK0OHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue 1 mOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHue aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4ab
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 6 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara (bpoBbIe MeTanpeamMeTHbl
u BbI

n/ Tema ypoka Bceer Konrpoabnbl | Ilpakruyeckn | H3Yy4eHH 1pp e pe3yJbTaThl
oOpa3oBaTe/ibHbIE

n 0 e padoThl e padoThl s OCBOEHUS
pecypcsl

pa3jiena
®dusuka — Hayka o

. npupoye. SIeHHs . . . 111,112, 1.14,
TPHPOJBL 1.15,1.25,3.1.1
dusndeckue
SIBJICHUS
MexaHn4JecKue,

TETJIOBBIE,

) SIEKTPUYECKHE, 1 0 0 1.1.3,1.14,1.1.5,
MarHHuTHBIE, 1.3.1,2.1.2,3.3.1
CBETOBBIE, 3BYKOBbIE
SIBIICHUS

. Dusirieckie . . . 111,1.1.2,1.1.4,
BEJIMYUHBI U UX 1.1.5,1.25 3.1.1
U3MEPEHNE
Ypoxk-uccienoBanue

ZIW:I’:HH"’ 116,121,122,
TEMIIEPATYPHI TIPH

4 PATYPSLED 1 0 1 1.2.4,1.3.3,2.1.2,
TOMOTIH 213,221
KHUJKOCTHOTO
TepMOMETpa U




naTyrKa
TemnepaTrypbl"

Kak ¢pusuka n
Apyrue
€CTECTBEHHbIE HAYKU
W3Yy4aloT MpUpo.y.
EcrecTBeHHOHay4HBI
W METOJI IO3HAHHS.
Ornucanue
(bu3nIecKux
SIBJICHUM C
MTOMOMUIBIO MOJIENEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72

a

113,114,115,
131,212,331

Ypok-uccrienoBanue
"IIpoBepka
TUIOTE3HI:
NAITBHOCTH MOJIETA
[IapuKa, MymeHHOTO
TOPU30HTAIILHO, TEM
OoJIbIIIe, YeM
OOJIbIIIE BHICOTA
mycka'

1.16,121,1.2.2,
1.24,133,2.1.2,
213,221

Crpoenue BeniecTsa.
OnbITHI,
JTOKa3bIBAIOIIHE
TUCKPETHOE
CTPOCHHE BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0
a

111,112,114,
115,125,311

JIBr>KeHWE YacTuIl
BEILIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0l
3e

115,116,111



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

ypOK-I/ICCJ'IC,I[OBaHI/IC

«OT1IBITEI IO 1.1.6,1.2.1,1.2.2,

9 HaOJIFO JEHUTO 1.24,1.3.3,2.1.2,
TEILIOBOIO 2.1.3,2.2.1
pacIIupeHus Ta30B»

10 ArperarHbie 1.1.1,1.1.2,1.1.4,
COCTOSTHUSI BEIIECTBA 115,125,311
KoHnTpoubHasn
pabora no treme
“CtpoeHue bubmuoreka [JOK 1.15,1.1.6,1.3.2,

11 BellecTBa. https://m.edsoo.ru/ff0a03 2.1.1,3.2.1,1.3.3,
ArperatHble 78 34.1
COCTOSTHHSI
BelecTna”

MexaHn4deckoe
BIDKCHHE. bu6mmoreka [JOK
12 iaBHOMepHOG u https://m.edsg).ru/fanOS 111,112 1.14,
115,125,311
HEPaBHOMEPHOE c6
JIBHOKEHUE
bu6mmoreka [IOK
Cxopocts. Enunuiist ) 1.1.3,1.1.4,1.1.5,

13 CKOpPOCTH g;[:tDS.//m.edsoo.ru/fanW 131,212 331

14 Pacter myrit ]sgs;jll(;;.e;i,i(.)rﬁ/fanan 116,133,
BPEMEHHU JIBUKECHUS 4 21.1,3.21,34.1
WNuepuust. 3akoH

N - tosmegsoonutiozoe | +1L 112 114
BsaumogeiictBue 1.15,1.25,3.1.1

TCJI KaK IpUYrNHA

10



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

U3MCHCHUA
CKOpPOCTH ABHUKCHUA
TEI

IInotHOCTH
BemecTBa. Pacuer bu6mmoreka [JOK
16 MaI(I:-ICBI u 00beMa https://m.edscl)_g.ru/fanOfe 111,112 114,
115,125,311
TeJa 1Mo ero €
IJIOTHOCTH
JlaGopaTopnas
pabora 1.1.6,1.2.1,1.2.2,
17 «Omnpenenenue 1.2.4,1.3.3,2.1.2,
IJIOTHOCTH TBEPOTO 213,221
Tema»
KourpoabHas bu6mmoreka [JOK 1.1.5,1.1.6,1.3.2,
18 padora no Teme https://m.edsoo.ru/ff0al2 | 2.1.1,3.2.1,1.3.3,
"ILnoTHOCTD” 3c 3.4.1
Cuna Kak
XapaKTePUCTHKA
19 B3aMMOJIEHCTBUS 1.1.1,1.1.2,1.1.4,
Ten. Cuita 1.15,1.25,3.1.1
YOPYTrocTH. 3aKOH
I'yka
Jlaboparopnast
pabora sysene 116,121,122,
pQ | CAPMemMOCTH 1.2.4,1.33,2.1.2,
PACTBREHIA 213,221
(medopmarniun)

MIPY’KHAHBI OT



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

MPUIIOKEHHOU
CHJIBI»

SIBneHue TATOTCHUS.

21
Cuna TsDKecTH
CBs3b MEXKY CUIION
TSDKECTH U Maccoi BuGmorexa LOK
99 Tena. Bec Tena. httns://m.edsoo ru/ff0al7 1.1.6,1.3.3.,
Pewrenue 3amad o 78p — ] 2.1.1,3.21,34.1
TeMe "Cuia -
TsoKecTH"
Cuniia TSDKECTH Ha
JPYTUX TUTaHETax. bubmmorexa [IOK
23 dusnueckue https://m.edsoo.ru/ff0als 1.15,1.16,1.11
XapPaKTEPUCTUKU 02
IUTAHET
MaMeDeHIe CIL bubmuorexa [JOK
24 SMEPEHAE CHL. https://m.edsoo.ru/ff0al8 = 1.1.1,1.1.2, 1.1.4,
Junamomerp
cc
Bec Tena bubmuorexa [JOK
Telna.
25 . https://m.edsoo.ru/ff0al7 1.15,1.25,3.1.1
HesecomocTth
78
CrnosxeHue 1ByX cui,
HanpeiBneHHHj( o bubnnorexa [JOK 113 114, 1.15,
26 OJTHO MTPSIMOA. https://m.edsoo.ru/ff0ala
N 1.3.1,2.1.2,3.3.1
PaBHoneiicTByromIast 70
CHII
97 Pemenue 3amad mmo 1.1.6,1.3.3,,
TEME 2.1.1,3.2.1,34.1



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

"PaBHOEliCTBYIOIIA
s cur"

28

Tpenue cKoIbXKEHUS
U TPEHUE MOKOS.
Tpenue B npupojie u
TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb
9c

29

Jlaboparopuast
pabora «M3yuenune
3aBUCHUMOCTH CHJIBI
TPCHUSA CKOJIBXKCHUA
OT CHUJIbI 1AaBJICHUA U
Xapakrepa
COMPHKACAIOLINXCS
HOBEPXHOCTEH»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc
8

1.16,121,1.2.2,
1.24,133,2.1.2,
213,221

30

Pemenne 3aga4d Ha
ONpEACIICHUE
PaBHOJICHCTBYIOIIEH
CHIIEI

1.1.6,1.3.3,
211,321,34.1

31

Pemenue 3angaud no
TemaMm: «Bec Tenay,
«['papuueckoe
n300pakeHue Cui,
«Cunbi»,
«PaBHOzEHCTBYIOIIA
ST CUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ald
e0

1.1.6,1.3.3,
211,321,34.1

32

KonTtpoabnas
pabora nmo remam:
«MexaHuueckoe
JBHKeHHe», «Bec

1.15,1.1.6,1.3.2,
211,321,133,
34.1



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

TeJaay,
«I'padmueckoe
U300pakeHue CUJI,
«Cuibny

JaBnenne. Crioco0bl
YMEHBIIICHUS U

bu6mmoreka [JOK

33 https://m.edsoo.ru/ff0a20
YBETHYCHUS
a6
JABIIEHUS
JlaBiienue rasa.
3aBHUCHUMOCTD bubnmoreka [JOK 111 112 114,
34 JIABJICHUS Ta3a OT https://m.edsoo.ru/ff0a23
. 1.15,1.25,3.1.1
00BEMa, 76
TEeMIIEPATypPhl
[Tepenava naBneHus
TBEPABIMU TEJIaMHU, bu6mmoreka [JOK 113,114 115
35 KUIKOCTSIMU U https://m.edsoo.ru/ff0a25
1.3.1,2.1.2,33.1
rasamiy. 3aKoH b0
ITackams
[aBnenue B
% | moeamoc pelimegson ifionzy | L4112 114
BPISBANHOC 0S./M.Eas00. 1.15,1.25,3.1.1
JIEHCTBHEM CHUJIBI 18
TSDKECTH
Pemenne 3amad mo
37 Teme «/laBnenue B ﬁg6§7;r);e;2iorl§/ff0a2 3 1.1.6,1.3.3,,
JKAJIKOCTH U Tase. PS- /. . 2.1.1,3.2.1,34.1

3axod [Tackaxs»

26



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

bu6mmoreka [JOK

CooOmaronuecs ] 1.1.3,1.14,1.1.5,
38 cocy e :gps.//m.edsoo.ru/fanZQ 131,212 331
KonTposabHas bubmuoreka [JOK
39 padora no teme https://m.edsoo.ru/ff0a31 115,116,111
“JlaBJeHue” 36
ManomeTpsl.
40 [TopurneBoii
JKMIKOCTHBIN HACOC
ATmocdepa 3emin.
[TpuunnbI
CYILIECTBOBAHUS
BO3TYILITHOM
41 000J10YKH1 3eMITH. ];ES;I:I;I/?TT]ZI;ZI)J(:)?IS/fanZb 1.1.1,1.1.2,1.1.4,
3aBUCUMOCTD 5a 1.15,1.25,3.1.1
aTMOC(epHOro -
JABJICHUS OT
BBICOTBI HaJ
YpOBHEM MOpsI
Bec Bo3ayxa. bu6mmoreka [IOK 116 1.33.
42 ATmochepHoe https://m.edsoo.ru/ff0a2b 211 321 3.4.1
JIlaBJICHHUE 5a
N3mepenune
43 | amvocdeproro ﬁgssﬁ?/(r)?;zi(.)rﬁ/fmz g 111,112,114
nasieHus. ObIT a8 1.15,1.25,3.1.1
Toppuuennu —
3aBHCHMOCTD bu6nmoreka [JOK
44 aTMoc(hepHOTro https://m.edscI)Jé).ru/fanch 111,112 1.14,
115,125,311

JaBJICHHUA OT

4



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

BBICOTBI HaJ|
YpOBHEM MOps

BbapomeTp-anepou.
AtMochepHoe

bu6mmoreka [JOK

111,112,114,

45 aBCHMe Ha Zttps.//m.edsoo.ru/fanch 115 125 311
PAa3JIMYHBIX BBICOTAX -
Pemenue 3agau no
46 TeMe "ATMOI[C(bepHOG 116,133,
" 21.1,3.21,34.1
JaBJICHUC
JlecTBUE KUAKOCTH
U ra3a Ha bubmuoreka [JOK 111,112 1.14
47 MOrPYXEHHOE B HUX https://m.edsoo.ru/ff0a32
115,125,311
Te10. ApXuMeaoBa 76
cuia
JlaGopaTopHas
pabota
«Onmpenenetine Bu6anoreka [IOK 1.1.6,1.2.1,1.2.2,
48 z;f;m‘“‘fa‘ome“ ) https://m.edsoo.ru/ff0a33f | 1.2.4,1.3.3,2.1.2,
» ACHCTBYIOMEH c 213,221
Ha TeJIo,
MOTPYKEHHOE B
KHUIKOCTB)»
Jlaboparopnast
pabota o Teme
«Hccnenosanue bubmuorexa [JOK 1.16,1.2.1,1.2.2,
49 3aBUCHUMOCTH Beca https://m.edsoo.ru/ff0a35 1.2.4,13.3,2.1.2,
Tella B BOAE OT 14 213,221

o0béMa
MOTPY>KEHHOU B



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

KHUIKOCTh 4aCTH
TCIa»

JIaBaHUeE Tell ps://m. . 115 125 311
96
JlaGopaTopHas
pabora
Koncrpynposarue 116,121,122,
g1 | peoMerpa 1.2.4,1.33,2.1.2,
KOHCTPYHPOBATHE 213,221
JIOAKHU U
ompeJiesieHue e€
rpy30noabEMHOCTH"
Pewenue 3anad 1o
temaM: «[lnaBanue
CYyJIOB. bubnmnoreka [JOK
1.1.6,1.3.3,,
52 Bo3nyxoruaBanuey, https://m.edsoo.ru/ff0a36
211,321,341
«/laBneHue TBEpAbIX 54
TeJl, )KUIKOCTEH 1
ra3oB»
sy | Mexammeckan ﬁfﬁj‘glﬁigﬂﬁlﬁoﬁm 11.1,1.12,1.14,
pa6ota ) DS.7.eCs00. 115,125,311
5 | B e I K E L ER
JHHIbL S./7.€as00. 1.15,1.25,3.1.1
MOILIHOCTH 2
K 1.1.5,1.1.6,1.3.2,
55 OHTpOJILHAN 211,321,133,

padora o reme

34.1



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

“Padora n
MOIIHOCTEL”’

[IpocTeie
MeXaHHU3MBI. Ppruar.

111,112,114,

o PaBHOBecue cui Ha 0 115,125,311
peIyare
Koaddumuent
57 HOJIS:E)IOII:IO JEeUCTBHS 0 111,112,114,
115,125,311
MeXaHH3Ma.
PesepBHBIii ypOK.
Pabota ¢ TekcTtamu
1o teme «JlaBienne bubmmoreka [JOK
58 TBEPBIX TEI, 0 https://m.edsoo.ru/ff0a4ff 116,133,
. 2.11,321,34.1
JKHUJIKOCTCH U Ta30B» e
/ Beepoccuiickas
MpoBepoyHas pabora
Peryaru B TeXHUKE,
OBITY U IPUPO/IE.
JlaGopaTtopHas bubnuotexa [JOK 1.16,1.2.1,1.2.2,
59 pabota 0.5 https://m.edsoo.ru/ff0a47 1.2.4,1.3.3,2.1.2,
«HccnenoBanne 8e 213,221
YCIOBUI
PaBHOBECHSI phIuara
Pemenue 3anau no bubnmnoreka [JOK
60 Teme «Y CloBus 0 https://m.edsoo.ru/ff0a48 1.16,1.33,
2.11,321,34.1
PaBHOBECHSI phIuara a6
Koaddurnment 1.1.6,1.2.1,1.2.2,
61 MOJE3HOIr0 JIEUCTBUS 0.5 1.24,1.3.3,2.1.2,
MeXaHHu3Ma. 213,221



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

JlaGopaTopHas
pabora «3mepenne
KIIJI saknorHoM

ITOCKOCTH

Pemrenue 3amad mo bu6mmoreka [JOK
116,133,

62 teme "Pabora, https://m.edsoo.ru/ff0a4c 911 321 341
MomHoCTh, KIT/" 48 T
Mexann4geckas
SHEPIHs. bubmuoreka [JOK

63 KI/IIfCTI/I‘ICCKaSI u https://m.edsi.ru/ff0a42 111,112 1.14,

115,125,311

IIOTEHINAIbLHAS 52

SHEPTHs

3aKoH COXpaHECHUS bu6mmoreka [JOK

64 MexaHqufKoﬁ https://m.edS(I)J(:).ru/fan43 111,112,114,

115,125,311

SHEPTHU 60

YPOK-3KCIIEPUMEHT

o TeMe

"DKCIepUMEHTaIbHO

€ oTpe/eieHIe

A3MEHEHUS 1.1.6,1.2.1,1.2.2,

65 KHUHETUYECKOH U 1.2.4,1.3.3,2.1.2,
MOTEHIINATBLHOMN 213,221
SHEPTUH MPU
CKaThIBAaHHUH TEJIA 10
HaKJIOHHOM
IUIOCKOCTH"

KountpoabHnas 1.15,1.1.6,1.3.2,

66 padora mo reme 2.1.1,3.2.1,1.3.3,
“Oneprus” 34.1



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

67

Pe3epBHbIil ypok.
PaboTa ¢ TekcTramMu
10 TEME
"MexaHH4YeCcKoe
nBrOKeHne"

bu6mmoreka [JOK

https://m.edsoo.ru/ff0adee

6

1.1.6,1.3.3,
211,321,34.1

68

PesepBHbIii ypOK.
Pabota ¢ Tekctamu
o Teme "Pabora.
MOIIHOCTE.
Oueprus"

1.1.6,1.3.3,
211,321,34.1

OBILEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68

11



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

n/n

Tema ypoka

Koan4yecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

MeTanpeameTHble
pe3yJabTaThl
OCBOEHHMA pa3jeJia

OCHOBHBIC
TTOJI0KEHUS
MOJIEKYJIIPHO-
KHUHETUYECKOH
TEOPUHU U UX
OITBITHBIC
MOATBEPKICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

111,112,114,
115,125,311

Macca u pazmep
aTOMOB U MOJIEKYII

113,114,115,
131,212,331

Mopenu TBEpIOTO,
KHUJIKOTO H
ra3oo0pa3Horo
COCTOSTHHI
BEIIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a540e

115,116,111

OO0OBbsicHEHHE
CBOWCTB TBEPIOTO,
SKHIKOTO U
razo000pa3Horo
COCTOSTHHUH
BEIleCTBa Ha
OCHOBE I0OJIOKEHHUI
MOJIEKYJISIPHO-



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

KUHETUUECKOU

TEOPUH
5 Kpucrannuyeckue u bu6mmoreka [JOK 1.1.1,1.1.2,1.1.4,
amopdHbIe Tena https://m.edsoo.ru/ff0a5800 | 1.1.5,1.2.5,3.1.1
CMmaunBaHue 1
6 KaWUIIPHOCTb. bu6mmoreka [JOK 1.1.3,1.1.4,1.1.5,
[ToBepxHocTHOE https://m.edsoo.ru/ff0a5530 | 1.3.1,2.1.2, 3.3.1
HaTsSOKEHHUE
TemnoBoe
v PP —— bubmuorexka [JOK
P p https://m.edsoo.ru/ff0a5a26
cKaTHe
Temneparypa.
CBs13b
8 TEMIIEpaTypHI CO 115,116,111
CKOPOCTBIO
TEIJIOBOTO
IBIDKEHUS YaCTHUII
BnytpeHnHss
.C 0
. EII;;F;I’; H;[HOCO bl Bu6moreka [[OK 111,112,114,
. https://m.edsoo.ru/ff0a5¢60 | 1.1.5,1.2.5,3.1.1
BHYTpEHHEH
SHEPTrUu
10 Bunst bu6mmoreka [JOK 1.1.3,1.14,1.1.5,
TerIonepeadn https://m.edsoo.ru/ff0a6412 | 1.3.1,2.1.2, 3.3.1
:jr?o:zflzq’?e‘m“" - oK 1.1.6,1.2.1,1.2.2,
11 paiieckoce nommotera L 12.4,133,2.1.2,
HCIIOJIb30BaHUE https://m.edsoo.ru/ff0a65c0 913 221

TEIUIOBBIX CBOMCTB



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

BEILECTB U
MaTepuasoB B
HEJSIX
sHeprocoepekeHus"

12

Komnuectso
TEIJIOTEL. Y AeNbHAas
TEIJIOEMKOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6976

111,112,114,
115,125,311

13

YpaBHeHue
TEIIOBOro OaiaHca.
TemnooOMeH u
TEIIOBOE
paBHOBECHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

113,114,115,
131,212,331

14

JlaboparopHas
pabora
"UccneqoBanue
SIBIICHUS
TEII000MeHa Npu
CMEIIMBAHUH
XOJIOTHOW U
ropsiueit BojbI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

116,121,122,
1.24,133,2.1.2,
213,221

15

Pacuer konuyecTBa
TEIJIOTHI,
HEOOXOIUMOrO0 I
HaneBaHI/ISI TCJlIa 1
BBIACIACEMOIO UM
HpI/I OXJIAXKIACHNU

116,133,211,
321,341

16

JlaboparopHas
pabora
"Omnpenenenne

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

1.16,121,1.2.2,
1.2.4,133,2.1.2,
213,221



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

YAEIbHOU
TEIJIOEMKOCTHU
BerrecTna"

JHeprus TOIIUBA.
YaeabHas TenJora

17 f;"ﬁi‘;‘:"waﬂ Bu6morexa [JOK 1.1.3,1.1.4,1.15,
pabota Nel. Pacuer https://m.edsoo.ru/ff0a7b5a | 1.3.1, 2.1.2, 3.3.1
Ko/nuecrsa
BellecTsa

IInaBnenue u
8 ETZﬁﬁ iii:imx BuGsmorexa [IOK 11.1,1.1.2,1.1.4,
P https://m.edsoo.ru/ff0a71d2 | 1.1.5,1.2.5,3.1.1
Ten. Y genpHas
TEIJIOTA IJIaBJICHHUS
JlaGopaTopHas
paboTta Eub OK 1.1.6,1.2.1,1.2.2,
19 | "Onpencnenue nomoreka L{ 124,133,212,
. https://m.edsoo.ru/ffO0a72fe
YAEJIbHOU TEIJIOThI 213,221
IUIABJICHU JIbaa"
IT
2 K;foslff:‘g;za“e 1 Bu6smorexa [OK 1.1.3,1.1.4,1.15,
a1 1A https://m.edsoo.ru/ff0a740c | 1.3.1,2.1.2, 3.3.1
Hcnapenue
Kumnenue.
VenbHas TEIIoTa
91 napooOpa3oBaHus U bubnmoreka [JOK 115 1.1.6, 1.1.1

KOHICHCAlIUU.
3aBUCUMOCTD
TeMIepaTypsl

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

KHUIICHUS OT
aTMoc(epHOro
JIABJICHUS

22

Bnaxuocts
BO3/lyXa.
JlaGopaTopHas
pabora
"Onpenenenue
OTHOCHUTEIIbHOU
BIIQXKHOCTH
BO3/IyXa"

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

116,121,122,
1.24,133,2.1.2,
213,221

23

Pemenue 3amau Ha
OIIpCACIICHUC
BJIAJKHOCTH BO3aYyXa

116,133,211,
321,341

24

[TpuHIMIIBI pabOTHI
TETJIOBBIX
JBUTaTEJICH.
[TapoBas TypOuHa.
JBurarenn
BHYTPEHHETO
CrOpaHUSs

113,114,115,
131,212,331

25

KII/I TermoBoro
JIBUTATES.
Tennossle
JIBUTaTEIN U
3aIunTa
OKpY’KaOIIEeH
cpenbl

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a7c7c

111,112,114,
115,125,311



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUs
¥ TIPEBPALICHUS
SHEPrUH B
TETIIIOBBIX
nporeccax

115,116,111

27

IToaroroBka K
KOHTPOJbHOU
pabote 1o Teme
"TeroBble
SIBJICHHS.
N3menenue
arperaTHbIX
COCTOSIHUM
BenecTna"”

bubmuorexka [JOK

https://m.edsoo.ru/ff0a83f2

116,133,211,
321,341

28

KonTtpoabHasn
paboTa no Teme
"TenJioBLIE
sIBJICHHUSI.
H3menenue
arperaTHbIx
COCTOSTHHH
BelecTna'"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a86ae

1.15,1.1.6,1.3.2,
211,321,133,
34.1

29

DneKkTpuszanus Ted.
[Ba pona
ANEKTPUUECKUX
3apsaa0B

113,114,115,
131,212,331

30

Ypok-
UCCIIeIOBaHHE
"OnexTpuzanus Tel

116,121,122,
1.24,133,2.1.2,
213,221



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

WHIYKIUEN U TIpU
CONPUKOCHOBEHUU"

31

B3anmoneiictBue
3apsKEHHBIX TEJl.
3akoH Kynona

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

111,112,114,
115,125,311

32

DIIEKTpUUYECKOe
ToJe.
HanpsxeHHOCTB
AIEKTPUIECKOTO
nond. [Tpuanun
CyNepIo3uINU
3JIEKTPUUYECKUX
nosjeun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

113,114,115,
131,212,331

33

Hocurenn
ANEKTPUUECKUX
3aps0B.
DneMeHTapHbIN
3apsia. Ctpoenue
aToMa

115,116,111

34

IIpoBogHUKY U
TUDIIEKTPUKH.
3aKOH COXpaHEHUs
AIEKTPUIECKOTO
3apsa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3amau Ha
MIPUMEHEHUE
CBOICTB
AIIEKTPUIECKUX
3apsIoB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

116,133,211,
321,341



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTPUYECKU
TOK, YCIIOBHS €TO

36 CYIIIECTBOBAHUS. 0 bubmuoreka [JOK 1.1.3,1.14,1.1.5,
HUcTounukn https://m.edsoo.ru/ff0a95a4 | 1.3.1,2.1.2, 3.3.1
JIEKTPUYECKOTO
TOKa
JencTBus Bu6 1OK

noImMoTeKa

37 dJleKTprHeEcKoro 0 https://m.edso0.ru/ff0a96b2 111,112
TOKa
Ypok-

HCCIIENOBAHUE
"leticTBue 1.1.6,1.2.1,1.2.2,

38 3JIEKTPUUIECKOTO 1 1.24,1.3.3,2.1.2,
OJISI Ha 213,221
MIPOBOHUKH U
JUAJIEKTPUKH"

3 N
i B J;ZKTZ’IHZ‘;CKHH TOK 0 Bubnnoreka IIOK 111,112,114,
fax, https://m.edsoo.ru/ff0a9838 | 1.1.5,1.2.5,3.1.1
JKUAKOCTAX U ra3ax

" JUeKTpiieckas . 1.13,1.1.4,1.15,
HeHb I ee 131,212,331
COCTaBHBIE YaCTH
Cuna Toka.

JlaboparopHas Eub OK 1.16,1.2.1,1.2.2,

41 | pabora "Usmepenue 05 mommorexa L1 124,133,212,

https://m.edsoo.ru/ff0a8bd6
U PETYJIUpPOBaHUE 213,221

CHJIBI TOKA"



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTpUUYECKOe
HaNpsDKEHUE.
BoabtmeTp.
JlaGopaTopHas
pabora "M3mepenne
U peryJimpoBaHue
HanpspkeHus"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9e14

116,121,122,
1.24,133,2.1.2,
213,221

43

ConpoTuBieHue
MPOBO/IHHKA.

VY aensHOE
COTPOTHUBIICHUE
BEIIECTBA

bubmuorexka [JOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHas
pabora
"3aBUCUMOCTH
IIEKTPUIECKOTO
COTIPOTHBIICHUS
MPOBOIHHKA OT €T0
JUTMHBI, TUTOIIAIH
MOTIEPEYHOTO
CEYeHHUA U
Martepuana"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

1.16,121,1.2.2,
1.24,133,2.1.2,
213,221

45

3aBUCHUMOCTb CHJIBI
TOKa OT
HaNpsDKEHUs. 3aKOH
Oma s yyacTka
(S0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

111,112,114,
115,125,311



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

JlaboparopHas
pabora
"UccnenoBanue
3aBHCHUMOCTH CHJIBI
TOKa, UIYILEro
4yepe3 pe3sucTop, oT
CONPOTHUBIICHUS
pesucropa u
HaIpsKEHUS Ha
pe3ucrope"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

116,121,122,
1.24,133,2.1.2,
213,221

47

ITocnenoBaTenbpHOE
U TlapajuieIbHOE
COCINHCHUA
MIPOBOTHUKOB

111,112,114,
115,125,311

48

JlaboparopHas
pabota "IIpoBepka
IIpaBUJIA CIIOKEHUS
HaIPsHKECHUN TIPU
NIOCJIE0BATENBHOM
COEIMHEHUH JIBYX
pe3ucTopoB”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaas8

1.16,121,1.2.2,
1.24,133,2.1.2,
213,221

49

JlaGopatopHas
pabora "[IpoBepka
npaBuiIa Uil CHIIBI
TOKa MpH
napaieIbHOM
COCMHEHUH
pe3ucTopoB”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle

116,121,122,
1.24,133,2.1.2,
213,221



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemienue 3a1a4u Ha
NnpUMeHeHHe 3aK0HA
Oma s

Pa3JIHYHOIO
1.15,1.1.6,1.3.2,
COCHAMHCHH bubmuorexa [JOK
50 NMPOBOHNKOB httos://m.ed /F0aaf8 2.1.1,3.2.1,1.3.3,
KoHTponbHas ps://m.edsoo.ru/ff0aaf8a 341
pabota no Teme
“IneKTpuuyecknii Tok
Pabora 1 MoIHOCTH
51 AIEKTPUIECKOTO bu6mmoreka [IOK 1.1.1,1.1.2,1.1.4,
TOKa. 3aKOH https://m.edsoo.ru/ff0ab124 | 1.1.5,1.2.5,3.1.1
[xoyins-Jlenna
JlaboparopHas
pabora
"Onpenenenue 1.1.6,1.2.1,1.2.2,
52 | pabotsim ngj;‘;f;i?ﬁ;ff()ab o | 124,133,212,
MOIIIHOCTHU o ' 2.1.3,2.21
AIIEKTPUYECKOTO
TOKa"
DNEeKTpUYECKHe
LENU U
0
53 ;(I)eTETe Iftf:::oﬁ bubmuoreka [JOK 11.3,1.14,1.15,
P https://m.edsoo.ru/ff0ab660 | 1.3.1,2.1.2, 3.3.1

SHEPruu B OBITY.
Kopotkoe
3aMbIKaHUE



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

54

ITocTrosunrie
MAarHuThl, HX
B3auUMOJICUCTBHE

115,116,111

55

Ypok-
UCCJIeIOBAHUE
"U3ydenue noneu
MOCTOSIHHBIX
MarHuToB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

1.16,121,1.2.2,
1.24,133,2.1.2,
213,221

56

MarsuTHOE II0JIE.
MarauTHoe monie
3emau U ero
3HA4YCHHE JIIIS
JKH3HH Ha 3eMIiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

111,112,114,
115,125,311

57

IToaroroBska k
KOHTPOJbHOU
pabote o Teme
"DnexTpuueckue
3apsiibl.
3apsoKeHHBIC Tena U
ux
B3aUMO/JICHCTBUA.
ITocTossHHBIM
JJIEKTPUYECKHUI

TOK

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

116,133,211,
321,341

58

KonTtpoibHasn
padora mo teme
Pa6bota u mowHocTb
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

1.15,1.16,1.3.2,
211,321,133,
34.1



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

PesepBHBIi ypOK.
PabGoTa ¢ TekcTamu
10 TEME
"TTocTOSTHHBIN
AIIEKTPUYECKUI

TOK

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

116,133,211,
321,341

60

OnbIT DpcTena.
MarsamuTHOE T10J1e
3JIEKTPUYECKOTO
TOoKa MarauTHoe
M0JIE KaTYIIKH C
TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld?2

111,112,114,
115,125,311

61

[Ipumenenue
AJIEKTPOMArHUTOB B
TEXHUKE.
JlaboparopHas
pabora "Uzyuenue
JEUCTBUSA
MarHuTHOTO TOJIA
Ha IIPOBOJIHUK C
TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

1.16,121,1.2.2,
1.24,133,2.1.2,
213,221

62

DIEeKTpOABUTATEID
IMOCTOSSHHOTO TOKA.
Hcnons3oBanue
ANEKTPOABUTATEIICH
B TCXHUYECKHUX
YCTPOMCTBAX U HA
TpaHCHOpPTE.
JlaboparopHas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

111,112,114,
115,125,311



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

pabora

"KonctpyupoBanue
U U3y4eHue paboThl
3NeKTpoBUTaTes"

63

Oneitel Dapanes.
3aKoH
3JIEKTPOMArHUTHOMN
WHIYKIIUH.
[IpaBuio Jlenna

116,133,211,
321,341

64

DneKTporeHepaTop.
CnocoObI
MOJTy4eHUs
BIEKTPUIECKONH
SHEPTHH.
DJIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX
HUCTOYHUKAX
SHEPTUU

113,114,115,
131,212,331

65

ITonroTroBka K
KOHTPOJIBHON
pabore 1o Teme
"DnexTpuueckue u
MarHUTHbIE
ABJICHUS"

116,133,211,
321,341

66

KonTtpoibHasn
padora mo reme
"JJIeKTpHYeCKHe
U MarHuTHbIE
siBJieHHs "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acbh14

1.15,11.6,1.3.2,
211,321,133,
34.1



https://m.edsoo.ru/ff0acb14

67

PesepBHbIil ypok.
Pabora ¢ Texkcramu
o teme "TermioBbie
sBjeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

116,133,211,
321,341

68

PesepBHBIi ypOK.
PabGoTa ¢ TekcTamu
10 TEME
"MarauTHbIe
SIBJICHHS"

116,133,211,
321,341

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68

145



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE MeTanpeamMeTrHbie
Ne Jara
uudgposbie pe3yJbTaThbl
n/ | Tema ypoka Bcer | Kourpoabnni | Ilpakrtuyecku | H3YYeHH
o0pa3oBaTejibHbIE OCBOEHHS pa3aesia
n 0 e padoThI e padoThlI A
pecypchl
MexaHu4deckoe 1.1.1,3.3.1
1 NIBIDKCHHUE. 1 0 0
MarepuanbHas TOUKa
Cucrema orcyera. 1.1.2,1.1.3,1.31
bubnnoreka IIOK
OTHOCHTEIBHOCTH
2 1 0 0 https://m.edsoo.ru/ff0ad4
MEXaHUYECKOTO 74
JBUKCHUSA T
PaBHOMEpHOE bu6nuoreka [IOK 11.3,1.1.4,1.15,
3 MPSMOJIMHEHHOE 1 0 0 https://m.edsoo.ru/ff0adl | 1.1.6
NBUYKEHUE 9a
HepaBuomepHoe 11.3,1.1.4,1.15,
4 IIPSIMOJIMHEIHOE 1 0 0 1.16
neuxkenne. CpeaHss u
MT'HOBEHHAsI CKOPOCTh
[IpsiMmonuneitHOE 11.3,1.1.4,1.15,
aBHOYCKOPEHHOE bubmorexa HOK 116, 1.3.1
5 PABHOYCKOP 1 0 0 https://m.edsoo.ru/ff0ad8 T
JBIKEHHE. 44
Yckopenue T
CxopocTb 1.1.3,1.1.4,1.1.5,
6 MPSMOJIMHENHOTO 1 0 0 1.1.6, 1.3.1
PaBHOYCKOPEHHOTO



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

nsrokeHus. ['papux
CKOPOCTH

JIaboparopHast pabota
"Onpenenenue
YCKOpPEHUS Tella pu
PaBHOYCKOPEHHOM
JIBHKEHHUH T10
HaKJIOHHOM
II0CcKoCTH"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0adb
18

1.21,1221.25
124,125,

Koumponvnasn
padoma no meme «
[Ipsmonuneiinoe
PaBHOYCKOPEHHOE
JBUYKEHUEC)

CBo0OOaHOE mafeHne
tea. OnblTel [anuies

1.1.1

10

PaBHOMEpHOE
JBIKEHHUE T10
OKpykHOCTH. Ilepron
U 4acToTa
oOparieHusl.
JIuneiiHas u yriaosas
CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ael
76

112,113,114,
115,116,212

11

[leHTpOCTpEMUTETHHO
€ YCKOpeHHe

112,116,135

12

[TepBblii 3aK0H
Herorona. Bekrop
CHJIbI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ae6
12

113,114



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

Bropoii 3akoH

Bbu6nuoreka [IOK

1.13,1.1.4,

Herorona. 1.1.5,1.3.4,1.3.5
13 N https://m.edsoo.ru/ff0ae7
PaBHOzCHCTBYIOIIAS 94
cuiia T
TpeTI/Iﬁ 3aKOH Buomuorekxa ]_[OK 1.1.2,1.1.6,1.35
14 Hrerorona. https://m.edsoo.ru/ff0ae9
Cymnepro3urus CHI 82
Pemenue 3aau Ha Buoauorekxa ]_IOK 1.1.3,1.15,1.1.6,
15 MIPUMCHCHHE 3aKOHOB https://m.edsoo.ru/ff0aeb 1.3.1,1.3.3
HeroToHa 6¢
Cuna oCTH bubnnoreka IIOK 1.1.2,1.1.3,1.1.4,
16 yopyr : https://m.edsoo.ru/ff0aec | 1.1.5,1.1.6, 2.1.2
3akoH ['yka >
Pemrenue 3ama4d no 1.1.3,1.1.5,1.1.6,
17 Teme «Cuia 1.3.1,1.3.3
YIIPYTOCTH
JIaboparopHas pabota bubmuorexa [JOK 1.2.1,1.2.2,1.25
18 «Ornpenenenue https://m.edsoo.ru/ff0aee | 1.2.4,1.2.5,
JKECTKOCTH TPy KUHbBD 28
bu6nuoreka [IOK 112,116,135
19 Cuna TpeHus https://m.edsoo.ru/ff0af7
38
bu6nuoreka [IOK 1.1.3,1.15,1.1.6,
Pemrenue 3amad mo
20 https://m.edsoo.ru/ff0afa 1.3.1,1.3.3
Teme «Cuiia TpeHusI» 26
JlabopaTopHas pabota 1.21,1.22,1.25
"Onpenenenue Bubmorexa LIOK 1.24,1.25
21 p https://m.edsoo.ru/ff0af8 e
koa¢durenTa

TpPEHUs CKOJIbKeHus"

be



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be

Pemenue 3agay no

1.1.3,1.15,1.1.6,

Teme "3aKOHBI bubmuorexa [JOK 131,133
22 Hrerorona. Cuia https://m.edsoo.ru/ffOafb

ynpyroctu. Cuna 8e

Tpenus"

Konmponvnasn
23 padoma 1no TeMe «

3axonsl HeroToHa)»

Cuiia TSOKECTH | 1.1.2,1.1.3,1.1.4,

3aKOH BCEMHUPHOTO bu6nuoreka [IOK 1.15,116,2.1.2
24 TATOTEHUSL. https://m.edsoo.ru/ff0af0

Vckopenue 44

CBOOOHOTO MaJeHUs

Ypok-koH(bepeHus 1.3.2,1.3.3, 2.1.2,

" JIBY>KCHUE Tell 21.3,2.2.1,3.3,34
o5 BOKpYT

IPaBUTALMOHHOTO

nentpa (ConHeuHas

cuctema). ['amaktuxu"

Pemenue 3amay mmo Eufs 1IOK 1.1.3,1.15,1.1.6,

HoOIMoTeKa
"C 1.3.1,1.3.3

26 TEME TLHIa ThReCTH https://m.edsoo.ru/ff0af5

Y 3aKOH BCEMUPHOTO 8

TArOTEHUS" -

[lepBas kocMHuueckas But6 1IOK 1.1.2,1.1.3,1.1.4,

HoOIMoTEKa
. 115,116,212

27 CXOpoLTD https://m.edsoo.ru/ff0af3

HeBecomocTs 1
Meperpy3Ku

3c



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

28

PaBHOBecue
MaTepuaibHON TOUYKH.
AOGcooTHO TBEPIOE
Teno. PaBHoBecHe
TBEPJIOTO TENA C
3aKpEIUIEHHON OChIO
BpaleHuss. MOMEHT
cuisl. LleHTp TsKECTH

Bbu6nuoreka [IOK
https://m.edsoo.ru/ffOafe
36

1.1.2,1.1.3,1.1.4,
115,116,212

29

PaBnoBecue
MaTepHaIbHON TOUKH.
AOGCOIIOTHO TBEPIOE
teo. PaBHoBecue
TBEPAOIO Tena ¢
3aKpEIIEHHOW OChIO
BpauieHusi. MomMeHT
cuibl. LleHTp TsKEecTH

112,113,114,
115,116,212

30

Pemrenue 3amad mo
TeMe "MOMEHT CHIIBL.
IenTp TsoxecTn"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b02
b4

1.1.3,1.15,1.1.6,
1.3.1,1.3.3,1.35

31

ITonroroBka K
KOHTpPOJIbHOM paboTe
10 TEME
"MexaHn4ecKoe
JIBIDKEHHE.
BzanmoneiicrBue ten"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b04
08

1.1.3,1.15,1.1.6,
131,133,135

32

Konmponvnasn
paboma no meme
"3aKOH BCEMHPHOTO

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb06
ec

1.1.3,1.15,1.1.6,
1.3.1,1.33,22.1



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

TArOTEHHUS. J[BUKEHHE
10 OKPYKHOCTH

Nmnynsce Tena. 1.1.2,1.1.6,1.35
Nmnynbe cuibl. 3akoH
bu6nmoreka [IOK
COXPaHCHHUS
33 https://m.edsoo.ru/ff0b07
HUMITyJIbCa. YTIpyroe u fa
HEYIpyroe o
B3alMOJIECICTBUE
Pemrenue 3ama4d no 1.1.3,1.1.5,1.1.6,
TeMe "3akoH Bubmaorexa IIOK 1.3.1,1.3.3
34 https://m.edsoo.ru/ff0b09
COXpaHEeHHUs 6e
uMmIyinbca' o
Ypok-koHbepeHIus 1.3.2,1.3.3, 2.1.2,
35 "PeakTUBHOE 21.3,2.2.1,3.3,34
JBIKEHUE B IPUPOJIC
M TeXHUKe"
bu6mmoteka [IOK 1.13,1.1.4,
MexaHnuueckas
36 https://m.edsoo.ru/ffob0a | 1.1.5,1.3.4,1.3.5
paboTa ¥ MOIIHOCTD 84
Pabora cuibl 1.13,1.1.4,
TSDKECTH, CHJIBI Bubmorexa ITOK 1.1.5,1.3.4,1.35
37 https://m.edsoo.ru/ffOb0d
YIPYTOCTH B CHJIBI b3
TpeHUs o
JlabopaTopHas pabota 1.21,1.22,1.2.5
«Omnpenenenue 1.2.4,1.2.5,
38 paboTHI CHIIBI TPEHHS

TP PAaBHOMEPHOM
JIBYDKEHUH TeJa 1o



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

FOPHU30HTAIILHOU

MTOBEPXHOCTH»

CBsi3b 2HEPIUM U 1.1.2,1.1.3,1.1.4,

paboTHL. 1.15,1.1.6,2.1.2
39

IloTenumanpHast

SHEPTHs

Kunernueckast Eubs OK 1.1.2,1.1.3,1.1.4,
40 SHEPTHS. TeoE)eMa o htilp;?;r%?:;si(])—.[ru/ffObOc 1.15,1.1.6,2.1.2

KHUHETHYECCKOM 32

SHEPTHU
41 3aKOH COXpaHEHUS

JHEPTUU B MEXaHUKE

JlaGopaTopHas paboTta bu6nuoreka [IOK 121,122,125
42 «3yueHne 3aKoHa https://m.edsoo.ru/ffob12 | 1.2.4,1.2.5,

COXPAHEHUS SHEPTUL) fe

Konmponvnasn
43 paboma no meme

«3aKOHBI COXpPaHEHHUS

UMITYJIECA ¥ SHEPTUM

KomnebarensHoe bubmuorexa [JOK 112,116,135
44 NIIBIOKEHHE U €T0 https://m.edsoo.ru/ffOb18

XapaKTEPUCTUKHU 58

3aTyxaroiue 1.13,1.1.4,

KoeGaHH. bubmorexa [TOK 115134135
45 https://m.edsoo.ru/ff0b20

BeiHyX1€HHBIE

koJsieOanus. Pe3onanc

fo



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

46

MaremaTuueckuii u
NPYKUHHBIN
MasiTHUKU

1.1.2,1.1.3,1.1.4,
115,116,212

47

Ypoxk-uccienoBanue
«3aBUCUMOCTD
nepuoja Kojiedanui
OT ECTKOCTHU
MIPYXUHBI U MacChl
rpy3a»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b19
7a

1.2,3.1.1,3.1.2,
322,341

48

IIpeBpamenue
SHEPTUH NpU
MEXaHUYECKHUX
KOJICOaHUX

112,116,135

49

JlaGopaTopHas paboTta
«Omnpenenenue
4acTOTHI U TIepro/ia
KoJieOaHMi
MIPYXUHHOTO
MasITHUKA»

bubnnoreka IIOK
https://m.edsoo.ru/ffObla
ec

121,122,125
124,125,

50

JIaGoparopHas paboTa
«IIpoBepka
HE3aBUCHMOCTH
nepuoia KojieOaHui
rpy3a, TOBEIICHHOTO
K HUTH, OT MacChI
rpy3a»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b19
7a

1.21,1221.25
124,125,

51

Mexannueckue
BoJtabl. CBOICTBA
MEXaHUYECKUX BOJIH.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b21
fe

1.1.2,11.3,1.1.4,
115,116,212



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

[IponosbHBIE N
MTOTNIEPEYHBIE BOJIHBI

52

VYpoxk-koHpepeHuus
"MexaHH4YecKHue
BOJIHBI B TBEPIOM
tene. CelicMuueckue
BOJIHBI"

132,133, 2.1.2,
2.13,22.1,33,34

53

3BYK.
Pacnpocrpanenue u
OTpa)keHHE 3ByKa

112,116,135

54

Ypoxk-uccienoBanue
"Habnronenue
3aBUCHUMOCTH BBICOTBI
3ByKa OT 4acTOThI"

1.2,3.1.1,3.1.2,
322,341

55

I'poMKoOCTB 3ByKa 1
BBICOTA TOHA.
AKyCTHUYECKUI
pe30oHaHC

56

VYpok-koHpepeHus
"VbpTpa3zByk u
nH(ppa3ByK B IpUpoJie
U TeXHUKe"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b23
ca

132,133, 212,
213,221,33,34

57

ITonroroBka K
KOHTpPOJIbHOM paboTe
1o TeMe "3aKOHEBI
COXpaHEHUS.
MexaHuueckue
Kose0aHus ¥ BOJHEI"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b25
f0

1.1.3,1.15,1.1.6,
131,133,135



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

58

Koumponvnasn
paooma no meme '
Mexanunueckue

KOJIeOaHUA U BOJIHBI"

1.1.3,1.15,1.1.6,
131,133,221

59

DNEeKTPOMarHuTHOE
noJe.
DJNEeKTpOMAarHuTHBIC
BOJIHBI

bu6nuoreka [JOK
https://m.edsoo.ru/ffOb2a
be

60

CBoiicTBa
3JIEKTPOMAarHUTHBIX
BOJIH

112,116,135

61

VYpoxk-koHpepeHuus
"[xana
3JIEKTPOMAarHUTHBIX
BOJIH. Mcnonbp3oBanue
3JIEKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM
cBs3u"

bubnnoreka IIOK
https://m.edsoo.ru/ffOb2f
e6

132,133, 2.1.2,
2.13,22.1,33,34

62

Ypoxk-uccienoBanue
"N3y4eHne cBONCTB
ANEKTPOMArHUTHBIX
BOJIH C IOMOIIIbIO
MOOWJIHBHOTO
tenedona"

bu6mmoteka [IOK
https://m.edsoo.ru/ffOb2c
6¢c

1.2,3.1.1,3.1.2,
3.2.2,341

63

Pemenue 3amay Ha
ONpeIeJICHUE YaCTOTHI
W JJIAHBI
3JIEKTPOMAarHUTHON
BOJIHEI

1.1.3,1.15,1.1.6,
1.3.1,1.3.3



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

DneKTpoMarHuTHas 1.1.2,1.1.3,1.1.4,

MIPUPOJIa CBETA. bu6nuoreka [JOK 1.15,116,2.1.2
64 CkopocTh cBeTa. https://m.edsoo.ru/ffob31

BonnoBrie cBOMCTBA do

cBeTa

Hcrounuku cBera. 11.2,1.1.3,1.14,

[IpssmonuHeiHOE bu6nuoreka [IOK 1.15,116,2.1.2
65 pacrpocTpaHeHHe https://m.edsoo.ru/ff0b36

cBeTa. 3aTMEHHUs 58

Connua u Jlynst

3aKOH OTpa)KEHUs 1.1.2,1.1.3,1.1.4,

cBeTa. 3epkaa. bubnuoreka [JOK 115,116,212
66 Pemrenue 3amau Ha https://m.edsoo.ru/ff0b38

[PUMEHEHHE 3aKOHA c4

OTpakKCHHUS CBETa

IIpenomiienue cBera. bubnmnorexka HOK
67 3aKOH MPEJIOMIICHHUS https://m.edsoo.ru/ff0b3a

cBeTa ea

[TonHoe BHyTpeHHEE 11.2,11.3,1.1.4,

OTpPa)KEHUE CBETA. 115,116,212

Hcnons3oBanue bu6mmoteka [IOK
68 MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c

OTpaXEHUS B 5¢c

ONTHYECKHUX

CBETOBOAX

Jlaboparopnas pabota 1.21,1.221.25
69 "HccnemoBanue 1.2.4,1.2.5,

3aBHCHMOCTH yTIJia
MIpeIOMIICHUS



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

CBETOBOTO JIy4a OT
yTrJia ajeHus Ha
rpaHuie "Bo3ayx-

nn

CTCKIIO

VYpoxk-koHpepeHuus
"Hcnonp30BaHue
MTOJTHOTO BHYTPEHHETO

132,133, 2.1.2,
213,221,33,34

70 OTpaKEHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS
CBsI3b"
) P —— bu6nuoreka [IOK 111112
71 ' https://m.edsoo.ru/ffOb3f
CHJIA JIMH3EI
2C
[TocTpoenue bu6nuoreka [JOK 1.15
72 n300pakeHui B https://m.edsoo.ru/ff0b44
JIMH3aX 4a
JIaGoparopHas paboTa 1.21,1221.25
"Onpenenenune 1.2.4,1.2.5,
boKyCHOTO bu6mmoreka [IOK
73 https://m.edsoo.ru/ffOb42
paccTosHus U 06
OIITHYECKOH CHJIBI —
coOuparomied JTUH3bI"
VYpoxk-koHpepeHuus bubmuoreka [IOK 132,133, 212,
74 "Ontuueckue https://m.edsoo.ru/ffOcOa 2.1.3,2.21,33,34
JIMH30BbIE TPUOOPHI" Te
bu6nuoreka [IOK 1.13,1.1.4,
I'ma3 xak onTryeckas
75 https://m.edsoo.ru/ff0b46 1.1.5,1.3.4,1.3.5

cucrema. 3peHue

84



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

76

VYpoxk-koHpepeHuus
" e eKThI 3peHHS.
Kak coxpanutb
3peHue"

132,133, 2.1.2,
213,221,33,34

77

Paznoxxenue 6emoro
CBETa B CIICKTP.
OmngprTel HeroTOHA.
Crnoxxenue
CHEKTPaIbHBIX
uBeroB. [{ucniepcus
cBeTa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcOf
4c

112,113,114,
115,116,212

78

JlaGopaTopHas paboTta
"OnbITHI IO
Pa3oXKEeHUI0 Oeoro
CBETa B CIICKTP U
BOCIIPHUSTHIO IIBETA
MIPEIMETOB TIPU UX
HaOII0IEHUH Yepe3
1[BETOBbIE (PUIBTPHI"

bubmuorexa [JOK
https://m.edsoo.ru/ffOcOe
2a

121,122,125
124,125,

79

YPpOoK-IpaKkTUKyM
"BoHOBBIE CBOMCTBA
CBETa: IUCIEPCHS,
uHTephEepeHIHs U
mudpaxmus”

1.16,1.2,3.11,
312,322,341

80

Omprter Pe3epdopna u
TUTaHETapHAasi MOJIEITh
aToMa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc12

a8

1.1.2,11.3,1.1.4,
115,116,212

81

[TocTtynate! bopa.
Mogens aroma bopa

1.1.2,11.3,1.1.4,
115,116,212



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

Hcnyckanue u
IIOTJIOLEHUE CBETA

Bbu6nuoreka [IOK

82 https://m.edsoo.ru/ff0c14
atromoM. KBaHTEI. 4c
JIuHeityaTbie CIEKTPhI o
Y pOoK-IIpaKTHKyM 1.16,1.2,3.11,
"HaGmonenue bubmorexa LOK 312,322,341

83 https://m.edsoo.ru/ff0c15
CIIEKTPOB 50
ucnyckanus" o
PaHOAKTHBHOCTS H bubmnoreka IIOK 1.13,1.1.4,

84 - https://m.edsoo.ru/ffoc16 | 1.1.5,1.3.4,1.3.5
e€ BHUJIBI

72
CTpOGHI/Ie ATOMHOTO Buoauorekxa ]_IOK 1.1.2,1.1.3,1.1.4,

85 snpa. Hykinonnas https://m.edsoo.ru/ffoc18 | 1.1.5,1.1.6,2.1.2
MOJIENh ac
PagnoaktuBHBIC bubmuorexa [JOK

86 TIpEeBpaICHHS. https://m.edsoo.ru/ffOcla
H30TO0ImB! 14
Pemrenune 3ama4d mo 1.1.3,1.1.5,1.1.6,
TeMe: Bubmorexa ITOK 1.3.1,1.3.3

87 " https://m.edsoo.ru/ffOclb

PanmoaxkTnBHEBIE 4a
npeBpatieHus’" o
1.13,1.1.4,

88 | Tepuonmonypacnana 1.151.3.4,1.35
Ypok-koHbepeHIus But6 OK 13.2,1.33, 2.1.2,
"PagroaKTUBHBIE nbmaoTexa 11 2.1.3,2.21,33,34

89 https://m.edsoo.ru/ff0c21

W3JIy4eHUs B IPUPOJIE,
MEINIUHE, TEXHUKE"

26



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
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90

S nepHble peakuuu.
3aKOHBI COXpaHEHUsI
3aps0BOTO U
MacCOBOT'0O YHCE

Bbu6nuoreka [IOK
https://m.edsoo.ru/ffOclc
58

1.1.2,1.13,1.1.4,
1.151.3.4,135

91

DHeprusi CBs3U
aTOMHBIX saep. CBs3b
Macchl ¥ SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld

7a

1.1.2,1.13,1.1.4,
1.151.3.4,135

92

Pemrenue 3amad 1o
Teme "SnepHbie
peakuu"

1.1.3,1.15,1.1.6,
1.3.1,1.3.3

93

Peaknum cuaTe3a N
JIETICHUS SIAEP.
Hcrounuku sHeprun
CouHiia 1 3831

bubmuorexa [JOK
https://m.edsoo.ru/ffOcle
88

1.1.2,1.13,1.1.4,
1.151.3.4,135

94

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTUKa.

HecTBus
paavoOaKTUBHBIX
U3JIy4EHU! Ha )KUBBIE
OpraHus3msl"

132,133, 2.1.2,
213,221,33,34

95

IToaroroBka k
KOHTPOJILHOM paboTe
10 TEME
"DNeKTpOMarHuTHOE
ToJIE.
ONeKTpOMarHuTHbIE
BOJIHBI. KBaHTOBBIE
SIBJICHUS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0c22

3e

1.1.3,1.15,1.1.6,
1.3.1,1.3.3,1.35



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

96

KonrponsHas pabora
10 TEME

"D NeKTpOMAarHUTHOE
roie.
DNeKTpOMarHuTHHIE
BOJIHBI. KBaHTOBBIE
siBJIeHUS"

1.1.3,1.15,1.1.6,
131,133,221

97

[ToBTOpEHME,
00o01IeHNE.
JIaGopatopHsbie
paboThI 1O KypCy
"B3aumopeiictBue

Ter"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c24
5a

1.15,1.1.6,3.1.2,
3.2.1

98

[ToBTOpEHME,
0000mienue. Pemenne
pacyYeTHBIX U
KauyeCTBECHHEIX 3a1a4
mo Teme "TennoBkie
npoueccs”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c25
72

1.15,1.1.6,3.1.2,
3.2.1

99

[ToBTOpEHME,
00001IcHue. Pemmenue
pacyeTHBIX U
KauyeCTBCHHBIX 33724
o Teme "KIIJ{
TEILJIOBBIX
JIBurareien"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a
22

115,116, 3.1.2,
3.2.1

100

[ToBTOpEHME,
obo01ieHue.
JIaGopatopHsble

but6mmoreka [IOK
https://m.edsoo.ru/ffOc2c
52

1.15,1.16,3.1.2,
3.2.1



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

paboThI 1O KypCy
"CBeToBbI¢ SBICHUS"
[ToBTOpeHue, 1.15,1.1.6,3.1.2,
0606menue. Pabora ¢ Bbu6nuoreka LIOK 3.2.1

101 TEKCTaMH 10 TeME 1 0 https://m.edsoo.ru/ffOc2d
"3aKOHBI COXpaHECHUS 6a
B MexaHuke"
[ToBTOpeHue, 1.15,1.1.6, 3.1.2,
00o6menue. Padbora ¢ bubnnorexa LIOK 3.2.1

102 1 0 https://m.edsoo.ru/ff0c2e
TEKCTaMH 110 TEME 82
"Konebanus u BoJIHBI" _

OBLIEE KOJIMYECTBO 102 97

YACOB 110 [TPOTPAMME
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM TPOT'PAMMBI OCHOBHOT'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pasiindaTth ABJICHUA 10 ONNMCAHWIO MX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

13

pacrio3HaBaTh INPOSIBIIEHUE H3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaroIieM MHUpE, B TOM YuCie (pU3HUECKUe SIBICHUS B IPUPOJIE,
IIPU 3TOM IEPEBOIUTH NMPAKTUUYECKYIO 33]auy B YUeOHYIO, BBIJIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tell M (U3WYECKHE SBICHUS,
UCHOJb3ysd (PU3MYECKHE BEJIMYMHBI, IPU OMNUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJIB3YEMbIX BEIHYUH, WX
0o0O3HaYeHUss M €IUHMLBI (U3UYECKUX BEJIUYMH, HaXOAUTh
(GopMyIibl, CBS3bIBAIOIINE JIAHHYIO (U3WYECKYI0 BEIUYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKkTepU30BaTh CBOMCTBA Tell, (U3UUECKUE SIBJICHUS U MPOIIECCHI,
HCIOJIb3Ysl HM3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIOBECHYIO
(GbopMynTUpPOBKY 3aKOHa ¥ 3allUChIBaTh €r0 MaTeMaTHYECKOE

BBIPAKCHUC

1.6

OOBIICHATH (PU3MUECKUE SBJICHHUS, POLIECCHI U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallUd IPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH IPUYUHHO-CICACTBEHHBIE CBA3U, CTPOUTH
oObsicHeHHe W3 | — 2 JOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
W3YYEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THble 3a1auu B 1 — 2 nelCTBUSA, UCTIOb3Ys 3aKOHBI U

(bOpMy.]'IBI, CBA3BbIBAIOIIHEC (I)I/IBI/I‘-IGCKI/IC BCIIMYHUHBI. Ha OCHOBC




aHaJIi3a yCI10oBUA 3aga4u 3allMChIBATh KpaTKocC ycCJioBue,
IIOACTAaBJIATH (bI/I3I/I‘ICCKI/Ie BCJIMYMHBI B (bOpMy.TIBI H IIPOBOJIUTH
pvaéTm, HaxXOJUTb CHpPaBOYHBIC OAHHBIC, H€O6XOI[I/IMBIG JUIS
pPEeICHNUA 3a1a4, OLICHNBAThb PEATUCTUYHOCTD HOHy‘lCHHOﬁ

(hU3HUECKON BETUIMHBI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIMTH MPU MTOMOIIA
(u3MUeCKUX METOAOB, B OINHCAHWU UCCIIEIOBAHMS BBIICIATH
MpoBEpsieMOe  MpeAnoyiokKeHue  (TUmoTes’y),  pas3jinyaTth U
HMHTEPIPETUPOBATH IMOJIYUYEHHBIH pe3yiabTaT, HAXOAUTh OLIMOKH B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

MIPOBOJAUTH ONBITHI 10 HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WU
¢buznueckux  CBOMCTB Tel:  (GOpMyIUpOBaTH  MpPOBEpsieMbIe
MPENIOJIOKEHNS, COOUpAaTh YCTAaHOBKY U3  IPEAJIOKEHHOTO

O60py,[[OBaHI/I$[, 3aIIMChbIBATh X0/ OIIbITa 1 Q)OpMYHHpOBaTB BBIBObI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX H
nU(POBBIX TPUOOPOB, 3AMHUCHIBATH MMOKA3aHHUS MPHUOOPOB C YUETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOJIUTh HCCIIEZOBAaHUE 3aBUCUMOCTH OJHOM  (pu3MYECKOM
BEJIMYHUHBI OT JPYrol C MCHOJIb30BAaHUEM MPSIMBIX H3MEPEHHIA,
y4acTBOBaTh B IUIAHUPOBAHUU Y4e€OHOIO MCCIEOBaHUs, cOOUpATh
YCTAaHOBKY U BBINOJIHATh H3MEpPEHUs, Cleaysd MpPeNIoKEHHOMY
IUIaHy, (UKCUPOBaTh pe3yJbTaThl TOJTYYEHHOW 3aBHCUMOCTH
(u3MYECKUX BEJIMYUH B BUJE MPEJIOKEHHBIX TaOIUIl U TpaduKoB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEITUYUH, CIIEHYs
NPEMIOKEHHONM HMHCTPYKIMH: TPH  BBINOJIHEHUM HW3MEpPEHUH
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCISATH 3HAUEHUE

UCKOMOM BEITUYUHEI

1.13

coOnrofaTh MpaBuja TEXHUKH Oe30macHOCTH IMpu pabore ¢

1a00paTOPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI JECHCTBUS NPUOOPOB M  TEXHUYECKHX
YCTPOWCTB, XapaKTE€pU30BaTh IPHUHLHIBI JCHCTBUS HN3yYEHHBIX
npuOOPOB M TEXHUUYECKUX YCTPOMCTB C MOMOUIbIO HUX OIMCAHHUA,
UCIONIb3YS 3HAaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM W

HeO6XO,Z[I/IMBIe (I)I/IBI/I‘-ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOAMUTH TPUMEPHl (HAXOAUTh HMHPOPMALMUIO O TNpUMepax)
IIPAKTUYECKOIO  MCIOJIb30BaHUS  (PU3MYECKMX  3HAHMH B
MOBCETHEBHON KHM3HM s oOecriedyeHHss O€30MacHOCTH TPH
oOpamieHun ¢ OpubopaMH M TEXHUYECKMMHU YCTpoMcTBamy,
COXpPAaHEHHs 3[0pOBbS U COOJIIOJICHHUS HOPM 3SKOJOTHYECKOIO

MOBEJICHUS B OKpY’KAIOIIEH cpejie

1.16

OCYILIECTBISATH OTOOP UCTOUHUKOB HH(OpMAINK B ceTH MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM U MYTEM CPAaBHEHUS PA3JIMYHBIX HUCTOYHUKOB
BBIICNIATh MHPOPMALIMIO, KOTOpas SBISETCS MPOTHBOPEUYMBOU WU

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBIIIOJIHCHUH y4eOHBIX 3a/laHui
Hay4YHONONYJISAPHYIO  JIUTEpaTypy (U3MUYECKOTO  COAEpIKaHMS,
CIIpaBOYHBIC MAaTEpHUAlbl, pecypcbl ceTh MHTepHeT, BIilageTh
puéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

nH(OpMAaLIUY U3 OJHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MUChbMEHHBIC U YCTHBIE COOOIIICHUS
Ha OCHOBe 2 — 3 HCTOYHHMKOB HWH(pOpMammu QUINIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIUYHO JeNlaTh KpaTKue COOOUICHHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIEIOBAHHUM, MPU ITOM
IPAMOTHO HCIIOJIb30BaTh WM3yYEHHBIN NMOHATHUHHBIM ammapar Kypca

(U3HKH, CONPOBOKIAThH BHICTYIIJICHUE NPE3eHTaUei

1.19

NP  BBIIOJIHEHUM  Y4YEOHBIX TPOEKTOB U  HUCCIIEJOBaHMM
pacripenienath OO0f3aHHOCTH B TpyHIe B COOTBETCTBUHU C
MIOCTABJIEHHBIMU 3aJjauaMH, CJEJUTh 3a BBIIIOJHEHUEM ILJIaHa
NeWcTBUHM, aJeKBaTHO OLCHMBATh COOCTBEHHBIH  BKJIaJd B
JeSITeNIbHOCTD IpyMIIbI, BBICTPauBaTh KOMMYHHUKaTHBHOE

B3aHMOHeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCITIOJIBb30BaTh IMMOHATHA




1.2

pas3iiniaTth ABJICHUA MO ONNMCAHWUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOG SBJICHUC

13

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3HUECKUX SBICHUN B
OKpY>KaloIleM MUpE, B TOM YuciIe (pU3HUecKue SIBICHUS B IPUPOJIE,
IIPH 3TOM MEPEBOAUTH MIPAKTHUUECKYIO 3a/1a4y B yUeOHYIO, BBIACIATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

14

OINMCHIBATh M3YYEHHBIE CBOWCTBA TeNl M (U3WYECKHE SBICHUS,
UCHONb3ysd (PU3UYECKHE BEJIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh  (U3UYECKUH  CMBICT  HCIIOJIB3YEMBIX  BEIWYHH,
00O3HAUeHUsT M EOUHMLBI (U3NYECKUX BEJIMYMH, HAXOAUTh
(GbopMysBl, CBA3BIBAIONIME MAHHYIO (DU3MUYECKYIO BEIMYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH I'paMKU U3YYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA T, (PM3MUCCKHUE SBJICHHS U MPOIIECCHI,
WCIOJIb3Ysl HM3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIOBECHYIO
(GOpMYJIMPOBKY 3aKOHa M 3alMCHIBATH €r0 MaTeMaTHYeCKOe

BBIPA’XCHHUC

1.6

O0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 jgormyeckux maroB ¢ MOMOIIBIO 1 — 2 M3YYEHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/ISI/ILIGCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

peuaTth pacyéTHble 3a1aun B 2 — 3 ACMCTBUSA, UCIOJIb3YsI 3aKOHBI U
dbopmynbl, CBs3bIBaIONIME (PU3NUECKHE BETUYMHBI: HAa OCHOBE
aHajM3a YCJIOBHU 3a/1a4M 3allMChIBATh KPATKOE YCJIOBUE, BBIABIATH
HEJIOCTAaTOK JAaHHBIX ISl PEUIeHUs 3aJaud, BHIOMpATh 3aKOHBI U
(dbopMyIbl, HEOOXOaUMBIE 7Sl €€ pelIeHHs], TIPOBOAUTH PAaCUETHI U
CpPaBHUBATh TMOJYYEHHOE 3HA4YCHHE (PU3NUECKOW BEITUYHHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacnio3HaBaTb HpO6HCMBI, KOTOPLIC MOXXHO PCIIWUTH IPHU IMOMOINH
(bmnqecxnx MCTOOOB, HCIIOJIB3ysA OIHMCAHHUEC HUCCIICAOBaHUA,
BBIACIATH IMIPOBEPACMOC NPCAIIOJIOKCHUC, OLICHUBATL IIPABUJIIBHOCTD

nopAAKa IMpoOBEACHUA UCCIICIOBAaHUA, ACJIATh BHIBO/IbI

1.9

IPOBOAWTE OIIBITBHI I10 Ha6J'IIO)ICHI/IIO q)HSI/IquKI/IX SIBIICHUN WU

¢usznyeckux  CBOMCTB  Ted:  (OpMYyIMpOBaTh  IpPOBEpsieMble




NPENOJIOKEeHNsI, COOMpaTh YCTAaHOBKY M3  MPEIJIOKEHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

1.10

BBIIIOJIHATH TPSMBIE U3MEPEHUS C HUCIOJIb30BAHWEM aHAJIOrOBBIX
npuOOpOB W  JAaTYMKOB  (PU3MUECKUX BEIMYUH, CPABHHUBATH
pe3ynbTaThl  U3MEpeHuil ¢ y4éroM 3aJaHHOW  a0CONIOTHOM

MOrPELMTHOCTH

1.11

MPOBOJIUTH HCCIIEZOBAaHUE 3aBHCUMOCTH OJHOW  (hU3HYECKOM
BEJIMYHMHBI OT JPYrOod C MCIOJIb30BAHUEM IPSIMBIX H3MEPCHMM:
IUTAHUPOBATh HCCIEOBaHKUE, COOMPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHus, Cleys IpeUIoKEHHOMY IulaHy, (PUKCHpOBATh
pe3yabTaThl MOXYYEHHOW 3aBUCUMOCTH B BHJI€ TAOJIHIl M TPadHUKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOAUTh  KOCBEHHBIE HM3MEpeHHs]  (U3MUECKUX  BEIUYHH:
IJIAHUPOBaTh  HM3MEpPEHHUs,  CcoOMpaTh  HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJENysl MPEAJIOKEHHONM HMHCTPYKLHMH, U BBIUUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofaTh MpaBuia TEXHUKM O€30IacHOCTU Ipu  pabore ¢

1abopaTopHBIM 000PYyIOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIMbBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHUA, HUCIOJIb3YS
3HaHUS O CBOMCTBaxX (DU3MYECKUX SBICHUH M HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaThb MPOCTHIC TCXHUYCCKUEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH 10 CX€MaM U CXEMAaTUYHbIM PUCYHKAM, COCTABJIATH CXEMbI
OJICKTPHUYCCKUX HGHGI\/’I C TOCIACAOBATCIbHBIM W HapaJlJICIbHBIM
COCAUHCHUEM 3JICMCHTOB, pas3jin4asAd YCIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUUYECKUX LIETIEeH

1.16

MPUBOJIUTh TpUMEpPHl (HAXOAUTh HWHPOPMALUIO O MpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BaHUS  (PU3MYECKMX  3HAHMA B
MOBCEIHEBHOM JKM3HM JJi1 oOecredeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMH M TEXHUYECKMMH YCTpOMCTBamH,
COXpAaHEHHS 3[0pOBbS U COOJIIOJIEHHUS HOPM SKOJIOTHYECKOIrO

MOBEJICHUS B OKpY>Karouleil cpee

1.17

OCYHICCTBIIAATL ITOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/ILICCKOFO COJACpIKaHUA B

cetu IHTEpHET, Ha OCHOBE MMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHUS




JOIMOJIHUTCIIbHBIX HMCTOYHHMKOB BbIACIATH I/IHq)OpMaI_[I/IIO, KOTOpasa

SABJIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBIThH HCI[OCTOBCpHOﬁ

1.18

UCIOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJEP)KaHHs, CIPaBOYHBIE
MaTepuaibl, pecypcsl cetu MHTepHer; BiaxeTb npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMALIUU U3 OJJHON

3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/laBaTb COOCTBEHHbIE TMHCbMEHHbIE M KpaTKUe YCTHBIC
cooOmeHusi, 00001as HHPOPMAIUIO U3 HECKOJIbKUX HCTOYHHUKOB
(bu3MYECKOTo cojiepKaHus, B TOM YHUCIE MyOJIMYHO MPEACTaBIATH
pe3yJIbTaThl IPOEKTHOM MJIM UCCIIEA0BATEIBCKOMN EATEIIbHOCTH, IIPU
3TOM TPaMOTHO HCIIOJb30BATh WM3YyYEHHBIM NOHATHIHBIA ammapar

Kypca GU3UKH, COTPOBOXKAATH BHICTYIJICHUE TIPE3EeHTallUEH

1.20

MIPH BBITIOJTHEHUH YY€OHBIX MPOCKTOB U MCCIETOBAHUN (HU3NIECKUX
IIPOLIECCOB pacIpeesIATh 00s13aHHOCTU B I'PYIIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Ja4aMM, CJCAWTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUM M KOPPEKTUPOBaTb €ro, aJcKBAaTHO  OLICHUBAThH
COOCTBEHHBI BKJAJ B JEITEIbHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aMMOJEHUCTBHUE, IPOSBIAAL  TIOTOBHOCTb

paspeniath KOH()IUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yabTAaThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3yiniaTth ABJICHUA MO0 ONNMCAHHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘-IeCKOG SIBJICHUEC

13

pacrno3HaBaTh MpPOSBIEHUE H3YYEHHBIX (U3HUECKUX SBIICHUN B
OKpY’KaloIlleM MUpe, B TOM Yucie (pU3nuecKue siBIEeHUs B IPUPOJIE,
IIPU 3TOM MEPEBOANUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIICIATh

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PUINUECKUX SIBICHUI

1.4

OIMUCBbIBATH H3YUCHHBLIC CBOMCTBA TE€I H (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

HCIIOJIB3YA @HSHHGCKI/IC BCJIMYMHBI, IIPU OIHKMCAHUU IIPaBUIIBHO




TPaKTOBaThb  (U3UUYECKUN  CMBICT  HCIOJIB3YEeMBIX  BEJIWYHH,
0o0O3HaUeHWss W eAWHHUIBl (U3NYECKUX BEJIWYMH, HAXOIUThH
(GopMysbl, CBA3BIBAIONIME MJAHHYIO (DU3MYECKYI0 BEIMYHHY C
APYTMMH BETMYMHAMH, CTPOUTH TPahUKU N3YYCHHBIX 3aBUCHMOCTEH

(hU3HYECKUX BEIIMYUH

1.5

XapaKTepU30BaTh CBOMCTBA T, (PU3MUECKHUE SBJICHHS U MPOIIECCHI,
WCIIOJIb3YSl H3Y4YCHHBIE 3aKOHBI, MPU OSTOM J1aBaTh CIOBECHYIO
(OpMyIIMpPOBKY 3aKOHa M 3alHCHIBATH €r0 MaTeMaTHYeCKOe

BBIPAXKCHUC

1.6

OOBACHATH (PU3NYECKHE MTPOIIECCHl M CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE€ CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISBJISITH MPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE W3
2 — 3 JOTHYECKUX IIAroB C MOMOUIbI0 2 — 3 M3YYCHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemate pacuéTHble 3aJauyu (omuparonpecs Ha cucremy u3 2 — 3
YpaBHEHUI), HCIIONB3ysS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINC
(¢u3nuecKkue BEIUYUHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJadd
3alUChIBaTh KPATKOE YCIOBHE, BBIABIATH HEAOCTAIOMINE WIH
M30bITOYHBIE TAHHBIE, BBIOUPATH 3aKOHBI M (POPMYIIbI, HEOOXOIUMBIE
JUTSL PeIlIeHUs, TTPOBOIUTH PAacUYEThl U OIEHUBATH PEATUCTHYHOCTD

TOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

1.8

pacCiio3HaBaTb Hp06J'IeMLI, KOTOPBIC MOKHO PCHIMTHL IIPpHU IMOMOIIN
(1)H31/I‘IGCKI/IX MCTOAOB, UCIIOJIB3Ys OITMCAHNUEC UCCIICAOBAHM A, BBIACIIATH
MPOBCPACMOC TMPCATIOJIOKCHNUE, OLCHHBATL INPABUIIBHOCTH IMOPAAKA
MPOBCACHHA MCCIICAOBaHWA, [ACJIaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 " OIIBITOB

1.9

MPOBOANUTH OMBITHI MO HAOMIOACHUIO (DU3MYECKHX SIBJICHUA WM
(bU3MYECKUX CBOMCTB TeJ: CAMOCTOSATENBHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO HAOOpa 000PYAOBaHUS, OMMCHIBATH X0/ OMBITA U €T0

pe3ynbTaThl, (OPMYJIUPOBATH BHIBOJIBI

1.10

MPOBOAUTHh TMPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX H3MEPEHHI,
OTpesieNisisi CpeliHee 3HaueHue M3MepseMoil BelMMuuHbI ((HoKycHOE
paccTositHue coOuparomeld JTUH3bI), 000CHOBBIBATh BHIOODP CIOCO0a

U3MepeHus (M3MEpPUTEIBHOTO MPHOopa)




1.11

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKHX BEITUYUH C
UCIOJIb30BAHUEM NPSMBIX U3MEPEHUN: INIAHUPOBATh HCCIIEI0BAHNUE,
CaMOCTOSITENIFHO COOMpATh YCTAaHOBKY, (DUKCHPOBATH PE3yIbTAThI
MOJyYEHHOM 3aBHCUMOCTH (PU3MUYECKUX BEJIWYHMH B BUJAE TaOIMLU

Fpa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

1.12

MPOBOANTh  KOCBEHHBIC HM3MEpPEeHHsS]  (U3HUECKUX  BEIUYHH:
IUIAHUPOBATh ~ M3MEpPEHHs,  coOuparb  AKCHEPUMEHTATbHYIO
YCTAHOBKY M BBIIOJHATH H3MEPEHHS, CIEAysd MNPEIIOKEHHOU
WHCTPYKUUHU, BBIYUCIATH 3HAYEHHE BEJIMYMHBI U AHAJIU3HPOBATH
MOJyYCHHBIE PE3YyJbTAaThl C YYETOM 33JaHHOM IOTPELIHOCTH

HU3MEpEHUI

1.13

CO6J'IIOI[3.TB IIpaBujia TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTopHbIM 000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKU W3YYEHHBIX (PU3UUYECKUX MOJEIEH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPIOE TeNo, TOYEUHBII
HMCTOYHMK CBETA, Jyd, TOHKAs JIMH34, IUIAHETApHAas MOJEIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPUHIUIMbBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAaHUsA, HCIOJIb3Ys
3HaHUS O CBOMCTBAaxX (DU3MYECKUX SBICHUH M HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH HW3Y4YEHHBIX
TEXHUYECKUX  YCTPOMCTB,  U3MEPUTENIbHBIX  MpUOOPOB U
TE€XHOJOTMYECKHUX MPOLECCOB MPU PELIEHUU YyUEOHO-TIPAKTUUECKUX
3aJa4, ONTUYECKUE CXEMBI [T IOCTPOEHUS H300paKEHUH B IIIOCKOM

3epKajie U COOMpArONIeH JTNH3e

1.17

MPUBOJUTh TpUMEpPHl (HAXOAUTh HUHPOPMAIUIO O MpUMeEpax)
MPAKTUYECKOTO  MCIMOJIb30BaHUS  (PU3MYECKMX  3HaHMA B
MOBCETHEBHOM JKM3HM JJig oOecredyeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpubopaMH M TEXHUYECKMMH YCTpOMcCTBamH,
COXpAaHEHUs 3JI0pOBbS U COONIIOIGHHS HOPM SKOJOTHYECKOI0

MOBEJICHUS B OKpYKarolleil cpee

1.18

OCYILLIECTBIATh TMOUCK HH(pOpMAIMU (PU3MUYECKOTO COJIEpKAHUS B
cetu MHTEpHET, caMOCTOATENBHO (GOPMYIUPYS MOUCKOBBIN 3ampoc,

HaxoauThb myTn OonpeacjIcHusA  OOCTOBCPHOCTU HOJIy‘-ICHHOfI




nH(OpMAlIMK HAa OCHOBE MMEIOIIMXCS 3HAHUN M JOMOIHUTEIBHBIX

HCTOYHHKOB

1.19

UCIOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJEP)KaHHs, CIPaBOYHBIE
MaTepuaibl, pecypcsl ceth MHTepHer; BiaxeTb NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMALIUU U3 OJJHON

3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3llaBaTh COOCTBEHHBIC MMHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE WH(OpPMAIUU W3 HECKOJIBKHX HCTOYHHKOB (PH3UYECKOTO
COJIepKaHus, MyOJIMYHO TPEACTABISTh PE3yJIbTaThl MPOCKTHOW WITH
HCCIICIOBATENICKON  JIEATEIIBHOCTH, TpPH  3TOM  T'PAaMOTHO
WCIIOJIb30BAaTh HW3YUCHHBIH TIOHATHHHBIA anmapaT HW3y4aeMoro
pasaena (U3MKKA U CONMPOBOXKIATHh BBICTYIUICHHWE MpPE3CHTAIMEH ¢

y‘IéTOM 0COOEHHOCTEH ayauTOpUun CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIEIOBAHUHN (PU3NUECKUX
MIPOLIECCOB paclpeAesaTh 005S3aHHOCTH B IPYIIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM ILJIaHA
JEUCTBUA M  KOPPEKTHUPOBATH €ro, AaJEKBaTHO OIICHUBAaTh
COOCTBEHHBI BKJaJ B JAESITEIbHOCTb TPYIIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE, TMPOSBISIE  TOTOBHOCTH

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

11

®uszuka — Hayka O Ipupone. SIBIEHHS IPUPOABL.
dusnyeckue SBICHHUA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

®dusnueckue BeNMUMHBL V3mepeHune (u3HUECKHX
BenuunH. ®Pusmueckue npubopsl. IlorpemHuocts

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL

1.3

EcTtecTBeHHOHay4YHBI METO] MO3HAHUS: HA0JIIO/IEHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIIPOCA, BBIIBUKEHUE THIIOTES,
OKCIEPUMEHT 110 MPOBEPKE THUIOTE3, OOBICHEHHE

Ha6J'IIO,I[aeMOF O SABJICHHA

14

Omnwncanue (1)I/ISI/I‘ICCKI/IX SIBJICHUH C TIOMOIIBIO Mojieein

1.5

[TpakTyeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
H#HH#Par###113meperre 00bEMa JKUIKOCTH M TBEPIOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par###I3mepenue TemmnepaTypsl MpU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

#HH#Par###CTpoeHue BeliecTBa: aTOMBl MU MOJIEKYIIBI,
ux pasMepbl. OMNbITHL, JO0Ka3bIBAIOIINE JAUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/|Bwokenne  dactui  BemiectBa.  CBs3b
CKOPOCTH JBWXXEHHUS YaCTHUIl C TEMIIEpaTypOi.

BbpoyHoBckoe nBmxenue, 1udpdysus




2.3

B3anmoneicTBre YacTHI BELIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHC

2.4

#i##Par### Arperatupie COCTOSTHUS BelECTBA:
CTpOCHUE rasos, KUJKOCTEN U TBEPABIX
(KpHCTAUIMYECKUX)  Tel.  B3auMOCBsI3b  MEXIYy
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHBIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

OcobeHHoCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboThI:

#H#Par###01enka 1uaMeTpa aToMa METOJ0M PsIOB (C
ucronb30BaHueM (pororpadmii).

#HHHPar###OnBITEI IO  HaOJIFOJICHUIO  TEIJIOBOTO
pacuIMpeHusi ra3oB.

H#HHAPar###0nbITel 10 OOHAPYKEHHUIO JIEUCTBUS CHJI

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuyeckoe JBUYKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBIIKECHHE
#H#Par###Ckopoctb.  CpenHsSsI  CKOPOCTh  TpH
3.2 HEpPaBHOMEPHOM JBWKEHHH. Pacu€r myTtu m BpeMeHUu
JIBIDKCHUS
SBnenue nHepnuu. 3aKoH MHEepUUHU. B3aumonelictre
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH ABUKEHUS TeJl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H#Par### Inotaocte BerecTBa. CBS3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BeIecTBa
3.5 Cuita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEN
35 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOIIIBIO JUHAMOMETPA
37 ###Par###Asnenue Tarotenus u cwia Tsokectu. Cuna
' TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocThb
35 Cuna tpenusi. TpeHHE CKONBXEHHUS U TPEHHE TOKOS.

Tpenue B Ipupoe U TEXHUKE




3.9

###Par###Cnoxenne cui, HallpaBICHHBIX O OAHOMN

npsMoid. PaBHosielicTByO1IAst CUIT

3.10

[TpakTyeckue paboOTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBUKECHHS
(wrapuka B JKUAKOCTH, MOJAEIH 3JIEKTPUYECKOIO
aBToMoOWIsE W Tak pganee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXEHHMA Opycka WIM UIapuKa II0
HAKJIOHHON IulocKOCTH. OrmpeneneHue IJIOTHOCTH
TBEéproro  tenma.  OMmbITBI,  JAEMOHCTPUPYIOLIME
3aBUCUMOCTH PACTsDKEHUS (IeOopMaluu) MPYKUHBI OT
OPUIOKEHHOW cuiibl. ONBITH, JI€MOHCTPUPYIOLINE
3aBHCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tejla U

XapaKTepa COIMPpHUKaCarOmUXCAa HOBerHOCTeﬁ

3.11

dusnuecKue SBICHUA B IPUPOJIE: IPUMEPBI ABUKEHHUS C
Pa3IMYHBIMK CKOPOCTSIMU B JKHUBOM U HEKUBOU ITPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKEC

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/Ie TBépI[OI‘O tena. CriocoObl YMCHBIICHUA U

YBCIUUYCHUA OABJICHUA

4.2

JlaBnenue Trasza. 3aBUCHUMOCTh [IaBJIEHHWS Ta3za oOT

00BEMa, TeMIepaTypbl

4.3

Hepeﬂaqa JaBJICHUA TBépI[HMI/I TCIaMU, XXUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITUHEI

4.4

3aBUCUMOCTH JaBJICHHUA KHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocratuyeckuii  mapajokc. Coobmatomuecs

cocynsl. ['uapaBinueckie MeXaHU3MbI

4.5

AtMochepa 3emsnn U  arMocdepHOe JaBIICHHUE.
[TpyyrHBI CYIIECTBOBAHUS BO3AYIIHOW 00O0JIOUKH
3eMIIH. OmnbIT Toppuyennu. 3aBUCUMOCTh
aTMOC(EepHOro JaBlIEHHUs OT BBICOTHI HaJ YPOBHEM

Mopst

4.6

N3mepenne armocheproro masnenus. [IpubGopsr mis

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHUA




4.7

JleficTBHE JKMIKOCTH M Ta3a Ha MOIPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKkoH

Apxumena

4.8

[TnaBanue ten. Bo3nyxomiaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Te€la B BOJIE OT
00béMa TOrpyXEHHOM B KHUAKOCTh 4YacTH TeJja.
OmnpenenieHre BBITAIIKMBAIOIIECH CHUJIbI, JEHCTBYIOLICH
Ha TeJo, IOrpyxKEHHOE B XKUAKOCTb. IIpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOLIME 3aBUCUMOCTbh BBITAJIKUBAIOIIEH
CHWJIBI, IEHCTBYIOLIEH Ha TEJO B KUAKOCTH, OT 00BbEMaA
MOTPYKEHHOU B KMJIKOCTh YACTH TeJIa U OT IJIOTHOCTHU
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAaHHWE JIOAKM W  OINpeAeleHue €

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SABJICHHUA B npupoae: BIIMSIHHC
aTMOC(I)epHOFO JaBJICHHUA  Ha JKUBOH OpraHu3M,

TJIaBaHue PhIO

411

TexHuueckue yCTpOWCTBA: COOOIIAIOLIMECS COCY.BI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUH IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas paboTa

5.2 MexaHnueckas MOIIHOCTb

53 [TpocTble MeXaHHU3MbI: pblYar, OJIOK, HAKJIOHHAs

' TUIOCKOCTH. [IpaBuito paBHOBECHS phIyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBwio»  MexaHuku. Koaddumment

5.5 MOJIe3HOT0  JeiicTBUs ~ MexaHu3MoB.  IIpocTeie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN




5.7

Kunernueckas sHeprus

5.8

[Tonnast mexanuueckasi >Heprusi. 3aKOH U3MEHEHUS U

COXpaHCHHUA MEXaHHYeCKOM SHEPIrun

5.9

[TpakTueckue paboThI:

###Par##0Onpenenenne paboTbl CWIbI TPEHUS IIpU
PaBHOMEPHOM JIBIJKEHUHU Tela MO TOPU30HTAIbHON
noBepxHoctu. MccnenoBaHue ycioBUl paBHOBECHS
peruara. Msmepenune KIIJ[ HakIOHHON TIIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

5.10

duznyeckue SABJICHHUA B npupoac: pbiHaru B TCIC

YCJIOBCKA

5.11

TexHuueckue yCTpPOWCTBA: pblyar, MOABUKHBIA U
HETIOJIBIKHBIN OJIOKH, HAKIIOHHASI TIJIOCKOCTH, MPOCTHIC

MCXaHU3MBbI B 6BITy

8 KJIACC

Kox
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

TETUUIOBBIE ABJIEHUA

6.1

OcCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOU
TEOPUM CTPOEHMs BemiecTBa. Macca U pasMepbl
MoJieKyl.  OmbIThl, MNOJATBEPXKJAIOLUIME OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘ICCKOfI TCOpHUn

6.2

Monenun  TBEPOOTrO, IKHIAKOTO ¥ Ta3000pa3HOTO
cocTosiHM BemecTBa. Kpucrammieckue u aMopQHbIe

TCJ1a

6.3

OOBsicHEHHE CBOIMCTB I'a30B, XKHUJIKOCTEH 1 TBEPABIX TEI
Ha OCHOBE IIOJIOKEHUH MOJIEKYISIPHOKUHETHYECKON

TEeopuu

6.4

CmMaynBaHue U KalmMWJISIPHBIC ABJICHUA

6.5

TennoBoe pacIupeHuC U CKaTuc




Temmneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO

o0 TEIUIOBOTO JABUKEHMSI YaCTHUL]
Buytpennsas ~ sHeprus.  CnocoObl  M3MEHEHUS
6.7 BHYTPEHHEH 3HEpruu: Telvlonepeaaya U COBEpIIECHUE
paboThI
6.8 Bunpt TEeIUIoNepe1adn: TEIUIONPOBOJAHOCTb,
' KOHBEKIMSI, U3Ty4eHUe
KonnyectBo  TemnoTel.  VYaenabHas — TEIUIOEMKOCTh
6.9
BEIIIECTBA
TennooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOro OanaHca
511 [InaBneHne W  OTBeplEBaHHE  KPUCTAIUIMYECKHUX
' BEIECTB. Y AelbHasl TEIUIOTa IUIaBICHUS
[TapoobpazoBanue u  KoHaeHcanus. cmapenue.
5.12 Kunenue. VYpaenpHas Temiora napooOpa3oBaHus.
' 3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUSI OT aTMOC(HEPHOTO
JTaBJICHUSI
6.13 BraxxnocTs Bo3yxa
6.14 OHeprus TOIIMBA. Y IeNbHAsI TEIJI0Ta CTOPaHus
[Mpunmuner  pabotel  TemnoBbix aBurateneit  KIIJI
6.15 TEIUIOBOTO JIBUTaTeNs. TeroBble ABUraTeNy U 3alluTa
OKPYXAarOIIei Cpeabl
3aKOH COXpaHEHUs M NPEBpallleHUs HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTyeckue paboOTHI:
H#HAHPar#H#0nbITL 10 OOHAPYXEHUIO JEHCTBUS CHUII
MOJIEKYJISIPHOTO TMPUTSKESHHUS.
6.17 HHHPar###ONBITEl 10 BBIPAIIMBAHUIO  KPUCTAJIJIOB

MMOBApPEHHOM COJIM WM caxapa.
#HHPar###OneITBIT 10 HAOMIOAECHUIO  TEIUIOBOTO

pacCIIMpPEHHUs ra30B, )KUJIKOCTEN U TBEPABIX TEIL.




#HH#Par###Onpenenenue 1aBIeHNUs Bo3/lyxa B OanoHe
HITNPUIA.

H#HH#Par###0nbIThI, JEMOHCTPUPYIONIUE 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro o0bhEMa M HArpeBaHUS WIH
OXJIAXKICHUSI.

###Par### Iposepka THUIIOTE3bI JTUHEWHON
3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKAa  KUAKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMITepPaTyphI.
###HPar#t#HaOnronenne  WU3MEHEHHWs]  BHYTpPCHHEH
SHEpPruM Tella B pe3yibTare TeIuionepenauu u padboTsl
BHEIITHUX CHUII.

#H##Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA MpU
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIyUEHHOTO BOJIOW MpU TEIiooOMeHe C HarpeTbhiM
METATUYCCKAM [ATHHIPOM.

###Par#H#0OnpeneneHne  yIeabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###HPar#Ht#ccnenoBanue nmporecca UCIapeHusl.
###Par##0OnpeneneHne OTHOCUTEIbHONW BJIAXKHOCTH
BO3/TyXa.

###HPar#H#OnpeneneHue YAECIbHON TENJIOTHI

IIJ1aBJICHUA JIbAA.

6.18

dusnueckue SBICHUS B MPHPOJIE: TMOBEPXHOCTHOE
HaTsDKEHHE W KalWUIApHbIE SIBJICHUS B TPHUPOJIE,
KpUCTaJUIbl B mpupone, wusnydenne  CornHia,
3aMep3aHue BOJAOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHKE

POCEI, TYMaHa, NHEA, CHETA.

6.19

TexHu4eckne yCTpOMCTBA: KalWUIAPBL, MPHUMEPHI
UCIIOJIb30BaHUsl KPUCTAIIOB, JKUIKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOuHa,

JABUTaTC]Ib BHYTPCHHETO CrOpaHus.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Teil. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumogeiictBue 3apspkeHHbIX Ted. 3akoH Kymona
7.2 (3aBHCUMOCTb CUJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX Tell
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEIaMU)
DneKTpuuecKoe noJe. Hanpspok€HHOCTb
7.3 anekTpudyeckoro mnons. [lpuHnun  cyneprnozunuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn snexTpuyeckux 3apsnoB. DJIEMEHTapHBIN
7.4 anekTpuueckuit 3apsaa. Crpoenue atoma. [IpoBonHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
26 ONEeKTpUYecKUi  TOK. YCIOBHS  CYIIECTBOBaHUS
. ANEKTPUYECKOr0 TOKa. MICTOUHHMKHN MOCTOSAHHOTO TOKA
[HenictBus JIEKTPUUECKOTO TOKa (Temosoe,
1.7 XUMHUYECKOE, MAarHUTHOE). DIEKTPUYECKH TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckass unenb. Cuiia TOKa. IJIEKTPUUYECKOE
. HaIpsDKEHUE
29 Conporusienue IIPOBO/IHUKA. VY nensHoE
. COINPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa AJ1s ydacTKa Lenu
[TocnenoBarenbHOE M MapajjieIbHOE COEAMHEHHE
7.11
IIPOBOJHHUKOB
PaGota u MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DneKTpuYecKkue Ienu U MOTPeOUTEeNH AIEKTPUIECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHue
214 [TocrossHHBIE MarHuThl. B3auMoericTBuE MOCTOSTHHBIX

MAarHuToOB




Marautaoe 1ose. MarauTHoe Ioj€ 3EMIA U €ro

1o 3HAYEHHUE IS )KM3HU Ha 3emiie
216 Oneir Opcrena. MarHutHoe 1ojie 3JIEKTPUYECKOIO
' ToKa. [I[puMeHeHne 311eKTPOMArHUTOB B TEXHUKE
JlelicTBME MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM.
217 DIIeKTpOABUTATENb IIOCTOSIHHOIO TOKa. Mcnonb3oBanue
' AJIEKTPOJIBUraTeeii B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe
OnbiTel  ®apajnes. SIBieHue  AIEKTPOMArHUTHOH
7.18
nHaykuuu. [Ipasumno Jlenna
DneKkTporeHeparop. CrniocoOsI MOJIYYECHUS
7.19 ANEKTPUYECKON  SHEPruM.  DJEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[IpakTuyeckune paboOTHI:
OnbiTel 1O HAOMIONEHUIO  DJICKTPU3ALMH Tl
WHIYKIUEN U IIPU CONPUKOCHOBEHHUH.
HccnenoBanue A€MCTBUSA SJIEKTPUYECKOrO IMOJS Ha
MIPOBOJIHUKY U TUDJICKTPUKH.
COopka u mpoBepka pabOTHI SIEKTPUUYECKON IIETHU
MOCTOSIHHOTO TOKA.
W3mepenne v peryaupoBaHue CUIIbI TOKA.
N3mepenune u perynmupoBaHue HapsHKEHUS.
720 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYILETO

yepe3 pe3UcTop, OT CONPOTHUBICHUS pE3UCTopa U
HanpsDKEHUs Ha pe3ucTope.

OHI)ITI)I, ACMOHCTpHUpPYIOIIUE 3aBUCUMOCTDb
DIIEKTPHUYECKOTO COTPOTUBIICHHUS TPOBOJAHUKA OT €ro
JUIMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYECHUsI U MaTepuana.
[TpoBepka mpaBuiIa CIIOXKEHHUS HANPSHKEHUH TpHU
IIOCJIEZIOBATEIEHOM COEIMHEHUH JBYX PE3HUCTOPOB.
[TpoBepka mpaBwiia AJIsi CHITBI TOKA TIPH ITapaJlIeTbHOM
COEMHEHUU pe3uctopoB. OmnpeneneHue padboOTHI

ANIEKTPUYECKOTO TOKa, HIYIIEro 4Yepe3 pe3HCTop.




OrmnpezneneHre  MOIIHOCTA — JJIEKTPUUECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UAYIIEro Yepe3 JaMII0UKy, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ HarpeBarens.
Uccnenosanue MarHUTHOTO B3aUMOJICHCTBUS
IIOCTOSIHHBIX MAarHuToB. M3ydyeHre MarHuTHOTO MO
MOCTOSIHHBIX MAarHUTOB MpU UX OOBEIUHEHUH U
pasnenenuu. MccienoBanue qeicTBUs dJIEKTPUYECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI
B3aUMOJICHCTBUS KATYIIKHA C TOKOM U MarHUTa OT CHUJIbI
TOKa M HampaBlieHUs TOoKa B Karymke. M3yuenue
JEUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KonctpynpoBanue u U3y4YeHue paboThI
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEILHOM  ycTaHOBKH.  OmBITBI 1O
HCCIIEIOBAHUIO SIBJICHUSI 3JICKTPOMArHUTHOM
WHIYKLIUW: UCCJIEIOBAHUE HW3MEHEHUM 3HAa4YeHUs U

HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

duzuyeckue SBICHHS B MPHUPOJAE: DJICKTPUUECKUE
ABIEHUsT B aTMocdepe, DIEKTPUYECTBO HKUBBIX
OpraHW3MOB, MATHUTHOE T0JIe 3eMJIH, APEi] MOTIOCOB,
POJIb MarouTHOI'O ITOJIA JIs )KU3HH Ha 3CMJ'I€, IMOJIAPHOC

CHAHHC

7.22

TexHu4eckne ycTpoMCTBa: DJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK NIEKTPUUECKON DHEPTHH,
3JIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsI), 3JIEKTPUYECKHE
MPEeIOXPAaHUTENH, JIEKTPOMArHuT, AJIEKTPOJBHUraTellb

MOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC




Kon Kon
[IpoBepsieMbie 31€MEHTHI COAEePHKAHUS
paszzena JJIeMEHTa
MEXAHUWUYECKUE SBJIEHUA
81 Mexanuueckoe JBIKeHUE. MarepuanbHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NMPSAMOIMHEHHOE IBUKCHHE
###Par#t#HepaBHoMepHOE MIPSIMOJIMHEMHOE
8.4 nBuxkenue. CpeiHsas U MTHOBEHHAsI CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUKCHUU
85 Yckopenne.  PaBHOYCKOpEHHOE — IIPSIMOJIMHEWHOE
' JBUKCHHE
8.6 #H#Par###CBooOonHoe magenue. OneITel [Nannnes
###Par###PaBHoMepHOE ABUKEHHE IO OKPYKHOCTH.
8.7 Ilepuon u wactoTta obpamenus. JInneiHast U yriioBas
ckopocTH. LleHTpocTpeMUuTenbHOe yCKOPeHHe
8.8 [Tepssiii 3akoH HetoToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 H#HH#HHPar###] [puHUUI Cyneprno3uIuu CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HPar##H#Cunia TpeHUs: cuila TPEHHs CKOJIbKEHHS,
813 CHJIa TPEHHS TTOKOs, IPYTHE BUIBI TPEHUS
#H##Par###Cuna TsDKECTH HW  3aKOH  BCEMHPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
8.1 IBwxkenne r1iaHer Bokpyr ConnHuma.  IlepBas
15 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpys3ku
8.16 PaBHOBecue MarepuanbHOM  TOYKH. AOCOJIIOTHO
' TBEPIOE TEIIO
##HPar###PaBHoBecre TBEPOTO Teja ¢ 3aKPEIIEHHOM
847 0CbI0 BpanieHus1. MomeHT cuibl. LleHTp Tshkectn
8.18 Nmnynbce Tena. U3meHnenne umnyiibca. MMImyabe cusibl
8.19 3aK0H COXpaHCHHS HMITYJIbCA




8.20

#H#HHPar###PeakTUBHOE IBIKEHUE

8.21

Mexanundeckasi paboTa U MOIIHOCTb

8.22

PaGora cun TspKecTH, ympyroctd, TpeHus. CBsi3b

SHEPruu U paboThl

8.23

HOTCHHI/IaJ'IBHaH SHEprusa TC€jia, IOAHATOIO Hax

MMOBEPXHOCTHIO 3eMIIn

8.24

[ToTennmanpHas YHEPIUs CKATOU MPYKUHBI

8.25

#H#Par####Kunernueckass  sHeprus. Teopema o

KHHETUYECKOM SHEpIrun

8.26

#H##Par###3akoH coXpaHEeHUS MEXaHUYECKOW SHEPTUH

8.27

[IpakTryeckue pabOTHI:

OrnpezenieHne CpeiHe CKOPOCTU CKOIBKEHHUS OpycKa
WIH JIBUKCHUS IIapUKa MO HAKIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPCHHOM  JIBWKCHHMM  0€3  HavyallbHOW
CKOpOCTH.

[IpoBepka THIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
IBYKCHUH 0€3 HadadbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTMHAKOBBI.

Uccnenosanue 3aBUCHMOCTH CHUITBI TpEeHUS
CKOJIBKEHUST OT CWJIbBl HOPMAJIBHOTO JIABJICHHSL.
Omnpenenenne KOIPPUIMEHTa TPEHUS CKOIBKECHHUS.
Omnpenenenne XECTKOCTH TPYKUHBL Orpenenenne
paboThl CUITBI TPEHUSI MPH PABHOMEPHOM JBUKCHHUH
TeJla TI0 TOPU30HTAIBHOW TToBepXHOCTU. Ompeienenne
paboThl CHIIBI YIOPYrOCTH TMPH MOABEME TIpy3a C
WCIIOJIb30BAHUEM  HETIOJBHIKHOTO W TIOJBUYKHOTO

OJIOKOB

8.28

Du3nyecKue SBJICHUS B IPUPOJIE: IPUIMBBI U OTJIMBBI,
JnBKeHue TiaHeT COJTHEYHON CHCTEMBI, PEaKTUBHOE

ABUKCHUC KUBBIX OPTaHNU3MOB




8.29

TexHnueckue yCTpOWCTBA: CHHUJIOMETP, JATYUKHU

IIOJIOKCHMUSI, PACCTOAHNA U YCKOPECHUSA, PaAKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

KoneobarensHoe JIIBUKCHUE. OCHOBHEIE
XapaKTePUCTHKU  KOJICOaHWI: Tepuoja, dYacroTa,

aMIlIUTyaa

9.2

MaremaTuuecKuid U TNPYKUHHBIA ~ MAasiTHUKH.
[IpeBpamienue  sHeprun  Opu  KosiebaTeITbHOM

JABHKXCHHUU

9.3

3aryxaromue KojieOaHus. BeIHYKIEHHbIE KOJeOaHusI.

Pe3onanc

9.4

Mexannueckue BoaHBL. CBOMCTBA MEXaHHUYECKHUX
BoJiH. [IpomonbHble W momepedHble BOJHBL. JjiMHA
BOJTHEI u CKOpOCTH eé pacrnpoCcTpaHEHHUS.
MexaHu4eckue BOJIHbI B TBEPIOM TeJle, CEHCMUYECKHUE

BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WnudpasByk u yapTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacToThl M Hepuojga KojebaHui
MaTeMaTHYECKOTO MasiTHHKA.

OmnpeneneHue 4YacToThl M Iepuojga KojebaHui
MPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TepHOAa KoyieOaHUM
MOJBENIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TepHOAa KoyieOaHUM
NpYKHHHOTO MasTHHKAa OT Macchl rpys3a. [IpoBepka
HE3aBUCUMOCTH  Iepuoja  KoyiebaHuit  Tpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxunel. V3MepeHue yCKOpeHHs CBOOOIHOTO

najJieHus

9.8

dusnyeckue SABJICHUS B npupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIJICTPSCCHUC, ceiicMu4YecKue BOJIHBI,

IIYHaMH, 3XO0




9.9 TexHudeckue yCTpOMCTBA: DJXOJIOT, MCIOJIb30BaHUE
' yIbTpPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
101 DNEeKTPOMarHuTHOE 1oJie. DIEKTPOMATrHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas npupoja cera. CKOpocTh CBETA.
' BonHoBeIe cBoiicTBa cBETa
10 [IpakTryeckue paboOTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MIOMOIIBI0 MOOUIILHOTO TenedoHa
dusnueckue SBIEHUS B INpUpPOjE: OHOIOTHYEcKOoe
10.5 JeCTBUE  BUAMMOTO,  YJIbTPa(HOIETOBOTO U
PEHTIE€HOBCKOT'0 U3JTy4eHUH
10.6 TexHnuueckue YCTpOMCTBA: UCIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
111 JlyueBast mozens cBera. MicTouHMKY cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxenue cBera. Ilnockoe 3epkamo. 3akoH
' OTpa)XKCHHUsI CBETA
114 IIpenomsienne cBeta. 3aKOH TNPEJIOMIICHHMS CBETA.
' [losiHOE BHYTpEHHEE OTpaKEHHE CBETA
115 JIunza. Xop jtyyel B TMH3E
11 116 OnTHueckasi cucreMa QoroanmnapaTa, MUKPOCKOIa U
. TEJEeCKoIa
117 I'maz kak onTtudeckass cucrema. bim3opykocTs Hu
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HploTOHA.
' CrnosxeHue cieKTpajabHBIX IBETOB. Jlucnepcus ceeTta
[IpakTuyeckue paboOTHI:
11.9 #H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)XKEHHs CBETOBOTO JIy4a OT yIJIa MaJcHHUS.




#HHPar##H#l13yyeHne XapakTepUCTHK H300paKeHUS
IpeaMeTa B IIIOCKOM 3epKalle.
#HH##Par####lccnenoBanue 3aBUCUMOCTH yriia
MPEIOMJIEHUSI CBETOBOIO JIyda OT yrja MajeHHus Ha
TPaHUIIE «BO3JIYX — CTEKIION.

#i##Par###lonyyeHne WM300paKEHUA C  IMTOMOIIBIO
coOuparoIe JTHH3HI.

#H##Par###OnpeneneHue (QOKyCHOTO PACCTOSHHS H
ONITUYECKOUN CHUITBI COOUPAIOIICH JTHH3BL.
H#HHHPar###0nbITEl IO Pa3JI0KEHUIO OEJIOro CBEeTa B
CIIEKTP.

H#HHHPar###OnbITHl 110 BOCHPHATHIO I[BETA MPEIMETOB

pH UX HAOJIOCHUH Yepe3 BETOBbIC (DUIBTPHI

dusnueckue SIBICHHS B nprupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 11BeTa Tel, ONTHYECKHUE SBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHudyeckue  yCTpOMCTBA: OYKH,  IEPUCKOII,
' (doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pesepdopaa u muiaHeTapHas MoJeNb aToMa.
' Mogaens aroma bopa
122 Hcnyckanue W morjonieHne cBera aroMoM. KBaHTEHI.
. JInnenyaTele CIIEKTPHI
12.3 PaguoaktuBHOCTH. Anb(da, OeTa- 1 raMMa-u3IydeHHs
124 Crpoenne aromHoro sjapa. HyxinoHHas Mozenb
' aTOMHOTO siapa. M30Tomnsl
12
125 PagnoakxtuBHble peBpamenus. [lepuon momypacnana
' aTOMHBIX sJIEp
126 SnepHble peakuuy. 3aKOHBI COXPaHEHUs 3apsJ0BOTO U
' MacCcOBOTO YHCET
DOHeprusi CBA3W aTOMHBIX snep. CBsA3bp Macchl U
12.7
SHEpPrun
128 Peaknum cuHTe3a W jeneHus suep. McrouHuku

sHeprun CoJIHIIA U 3BE3]T




12.9

Snepnas osHepretuka. JledcTBUE paarOaKTUBHBIX

PI3J'Iy‘I€HHI>i Ha KUBbIC OPIraHU3Mbl

12.10

[IpakTryeckue pabOTHI:

HaGmroieHne CIJIOMIHBIX W JIMHEWYaTBIX CIIEKTPOB
W3ITyYCHUSI.

HccnenoBanue TPEeKOB: U3MEPEHUE YHEPTHH YACTHUIIBI
110 TOPMO3HOMY IyTH (110 poTorpadusim).

W3mepenune paanoakTUBHOTO (poHa

12.11

@usnyeckue SBICHUSA B IIPUPOJE: ECTECTBEHHBIN
PaavoOaKTUBHbBIN ¢oH, KOCMHUYECKHE Iy4H,
PaaUOAKTUBHOE M3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,
JEICTBUE PAagUOAKTUBHBIX HM3IYy4EHMM HAa OpraHu3M

YCJIO0BCKa

12.12

Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'IBHHﬁ J03UMETP, KaMEpa Bunbscona




ITPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (u3ukum B  HAyyHOM KapTUHE  MHPa,;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJCTABICHUH O 3aKOHOMEPHOMH
CBSA3U U II0O3HABAEMOCTH SIBJICHUU IIPUPOJIBL, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poaud (QU3MKU B Pa3BUTUH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIOLUHU
(u3MYeCKUX 3HaHUN U MX POJIM B LEJIIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJAE POCCUHUCKMX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHUE IMPOLIECCOB OKPY>KAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHUJAX MaTepuu (BEIIECTBO W TOJIE), O JBIKCHHH Kak
crocobe CylIecTBOBaHMUS MaTepuu, 00 aTOMHO-MOJEKYJISIPHOU
TEOPUH CTPOCHHUS BEIIECTBA, O (PU3MYECKOW CYUIHOCTH SIBJICHUU
npuposbl  (MEXaHMYECKUX, TEIUIOBBIX, J3JEKTPOMAarHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3auyaTh SBIEHUSA 110 OMHCAHUIO HX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX
naHHOe (u3nueckoe sBJICHUE; YMEHUE PaclO3HaBaTh NPOSIBICHUE
M3YYCHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MHpE, BBIACISs

UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Brnanenue ocHoBamMu MOHSATUHWHOIO amnmapata U CUMBOJWYECKOTO
s3pIKa (PU3UKK M UCIIOJIB30BAHME UX JUIS PelIeHus] Y4eOHbIX 3a/ad;
YMEHUE XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3HYECKHUE SBICHUS U

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBaTh HU3YUCHHBIC CBOICTBAa Te€lI H (I)I/IBI/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnagenne ocHOBaMHM METO/IOB HAy4YHOIO TIIO3HAHUSA C Y4YETOM
coOJIr0ICHHSI TTPaBUII O€30M1acCHOT0 Tpy/a: HaOoIeHHE (PU3NIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOATEIBHO COOMPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY
13 JTaHHOTO Habopa 000pyL0BaHMs 110 HHCTPYKLUH, OIIMCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BBIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpPeHHH (U3NYECKUX
BEJIIMYUH: YMEHHME IUIAHUPOBATbh HU3MEPEHHs, CaMOCTOSTEIIBHO
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY [0 HHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aHAIM3UPOBATH IIOJIyYCHHBIC
pe3ysbTaTtel € y4€TOM 3aJaHHOW IOIPEHIHOCTH PE3YJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX DKCIEPUMEHTAIbHBIX HCCIICJOBAHUA;
CaMOCTOSITENIFHO COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY H
IIPOBOAUTH  HCCIIENOBAaHUE II0 HMHCTPYKLIMH, IPEICTABIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3UYECKUX BEITMYMH B BHJE TaOIHIl U
rpaduMKoOB, Y4YUTHIBATh IOTPELIHOCTH, JejJaTh BbIBOJBI  I10

pe3yJibTaTaM HCCIIeA0BAHUS

[lonnManme  XapakTepHBIX CBOMCTB  (U3WYECKUX  MOJIENEH
(MaTepuanbHas TOYKa, aOCOIIOTHO TBEPJIOE TEJI0, MOAEIN CTPOCHUS
ra3oB, XUIKOCTEH W TBEPABIX Tel, IUIAHETapHas MOJENb aToOMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOTI'O s7jpa) U yMEHHE NMPUMEHATh UX IS

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue o0bACHATh PU3NYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTYyallUHd IPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUYNHHO-CIICICTBEHHBIE CBI3H
U CTPOUTH OOBSCHEHME C ONOpPOH Ha HW3yYeHHbIE CBOWCTBA
(bu3nuecKux SBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

VYMmeHnue pematbh pacuéTHble 3afaud (Ha 6ase 2 — 3 ypaBHeHHil),
UCIIONIb3YSl 3aKOHBI U (opMynbl, CBs3bIBalOIIKE (PU3MUECKHE
BEJIMYUHBI, B YAaCTHOCTHU, 3aIlUCHIBATH KPATKOE YCJIOBHE 3aJauu,
BBISIBJISITH HEJIOCTAIOIIME JAaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI,
HE0O0XOAMMBIE JUIs €€ PelIeHHUs], UCIIOTIb30BaTh CIIPABOYHbIE TaHHBIE,
MIPOBOJIUTH PAcCYETHl M OLICHUBATh PEAIUCTUYHOCTH MOJYYEHHOI'O
3Ha4YeHHUs (PU3MUECKON BETMUUHBI; YMEHHUE OTIPEIENIATh Pa3MEPHOCTh

(bu3nuecKoil BeNNYNHBI, MOJTYYEHHON IPU PEIICHUH 3a7aun




YMeHHne XapakTepus3oBaThb MPUHIUIBI JACHCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCJEe OBITOBBIX MPUOOPOB, U MPOMBINIICHHBIX
TEXHOJIOTMYECKHUX MPOLIECCOB MO UX OMUCAHUIO, UCTIOJIb3Ys 3HAHUS O
cBOMcTBax (U3UYECKUX SBJIEHUH M HeoOXoIuMble (U3HUECKUE

3aKOHOMEPHOCTH

10

YMeHue HChonb30BaTh 3HAHUS O (U3UUECKUX SBICHUAX B
MOBCETHEBHOM JKM3HU Ui obOecredeHusi OE30HacHOCTH IIpH
oOpamieHUn ¢  OBITOBBIMH  mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMHU, COXpPaHEHHs 370pOBbS M COONIONCHHUS HOPM
9KOJIOTMYECKOro TOBEICHHUA B OKpYXAWOLIeH cpene; MOHUMAaHUE
HEOOXOJMMOCTH NPUMEHEHHS JTOCTIKCHUH (DU3UKU U TEXHOJIOTHI

IJIg palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT moucka, npeoOpa3oBaHusl M IpeACTaBiICHUs] HH(OpMaLUU
(Gu3nYecKoro conepkaHus € MCIOJIb30BaHUEM HMH(OPMAIIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH; yMEHUE OLIECHUBATh JOCTOBEPHOCTD
MOJly4YeHHOM MH(QOpPMAaLMM Ha OCHOBE HMEIOLIUXCA 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME MCIOJIb30BaTh IIpU
BBINOJIHEHUM YYEOHBIX 33JaHUN HAyYHO-IOMYJIAPHYIO JINTEPaTypy
(U3NIECKOTO COMepKAHUSA, CIIPABOYHBIE MaTEPHUAIIBI, PECYpPCHI CETH
WntepHer; BiazeHue 0a30BbIMM HaBBIKAMU  IpeoOpa3oBaHUs
vHpOpMaUu W3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYIyIO; YMEHHE
co3/1aBaThb COOCTBEHHBIE MHUCHBMEHHBIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMbBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. Cucrema OTcuéra.
' OTHOCHUTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBMxeHue. Cpennss ckopocTs. Popmyna s
1.2 BBIYUCIICHUSI CpPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE NpsAMOIMHENHOE IBUKEHHE. 3aBUCUMOCTh KOOPIMHATHI Tela OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 () =x,+ut
I'paduky 3aBUCHUMOCTH OT BpPEMEHHM Ul MPOCKLIUH CKOPOCTH, HPOEKIHUU
NepeMEeUIeHHs, IyTH, KOOpAMHATHl IPH PABHOMEPHOM IPSAMOJIMHEHHOM
JIBYDKEHUU
3aBUCUMOCTh KOOPJAUHATHI Te€Jla OT BPEMEHH B CIydyae PaBHOYCKOPEHHOI'O
NPSIMOJIMHENHOTO ABUKEHUS:
2
Sl =vy #f+ay= ;
2
@opmynsl A1 NPOEKLUUU TEPEMEIIEHUs, NPOEKLINUN CKOPOCTH U IMPOEKIMH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
14 s. D=y, -t+a, R
U.\'U) =Up, +d, -1,
a,(f) =canst,
szz - le: =2a,s,
['padguky 3aBUCUMOCTH OT BPEMEHHU MJIsi MPOEKIHHM YCKOPEHHUsS, MPOEKIMU
CKOPOCTH, MPOEKLUU MEepeMEelIeHUs, KOOPAUHATHl MpPH PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUN
Coboxnnoe nanenue. Gopmysbl, ONMHUCHIBAIONIUE CBOOOIHOE MMAJJCHUE Tea 110
1.5 BEpPTUKAIM (IBUKEHHE Teja BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH
3emin). I'paduku 3aBUCUMOCTH OT BpPEMEHM JUI TPOEKIHMU YCKOPEHHMS,




MMPOCKIMU CKOPOCTH U KOOPJAUHATHI IIPU CBOGOI{HOM naacHuu TCiIa 110

BEPTUKAIU

CkopocTh paBHOMEpPHOTO [BIKEHHS Tella MO OKpYKHOCTH. HampaBienue
CKOPOCTH.

@opmyna A BBIUMCICHHUS] CKOPOCTU Yepe3 PaJnyC OKPYKHOCTH U MEPHO

oOpareHus:
2MR
L=
T

LlenTpocTpemurensHoe yckopeHue. HampaBieHne IEHTPOCTPEMHTEIBLHOTO

yckopenusi. Dopmyra uist BBIYMCIEHUST YCKOPEHHUS:

1.6
2
a. — L
" R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHocTh Bemectsa. Popmyra i BBIYUCICHUS IIIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. ClokeHue Cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3axkoH HeroToHa:
F=m-d
1.10

COHaHpaBHeHHOCTL BCKTOpa YCKOPCHUA TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleﬁ

Ha TCJI0

1.11

B3aumoneiictue tein. Tpernii 3akoH HeroToHa:

Fru=-Fi




TpeHI/Ie IOKOSA U TPCHUC CKOJIbKCHUA. CDOpMyJIa AJI1 BBIYUCIICHUA MOIYJIA

CHUJIBI TPEHUS CKOJIBXKCHUSA!

F_=u-N
1.12 =t
Hedopmarus tema. Yopyrue u Heynpyrue aegopMmanuu. 3aKOH YIpPyrou
nedopmaruu (3akon ['yka):
1.13 F=k-Al
BcemupHoe TsroreHue. 3aKOH BCEMUPHOTO TATOTCHUSI:
My -1~
F=G.—-L1 2
'L
Cuiia TskecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
1.14
dopmyiia [l BEIYUCICHHUS CHIIBI TSDKECTH BOJIM3HM MOBEPXHOCTH 3emun: F =
mg.
JlBrkenue ruianet Bokpyr Cosnaia. [lepBast kKocMu4eckasi CKOPOCTb.
HesecomocTs n neperpysku
Wmmnynbc Tena — BeKTopHast (hpu3nvecKasi BEUIMHA.
1.15 pP=mo
Wmmnynbe cucteMsl Tell. MI3MeHeHne uMityiibca. IMITyabe critbl
3aKOH COXpaHCHHUS UMITYJIbCA JUIsl 3AMKHYTOH CHCTEMBI TEII:
1.16 P=myU, +im, U, =const
PeakTiBHOE IBHKCHUE
Mexanunueckas padota. ®@opmyiia sl BEIYACICHUS PaOOThI CHIIBI:
A=Fsoos0
MexaHndeckasi MOIIIHOCTb:
1.17

n=4
I




Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJIA BIYUCIICHUA

KUHETHYSCKOU OHEPIHUH:

H!UE
E, =——
2
TeopeMa o kuHeTHUeCKOU d3Heprun. Popmyria s BHIYUCICHUS
1.18 .
MOTEHUAIBHOW SHEPTUH TE€JA, OJHATOIO
Haj 3eMIIEn:
E,=m gh
Mexanuyeckast SHEpTHUsL:
E=E;+E p
1.19 N
3aKOH COXpaHEHUs1 MexaHn4eckoil sHepruu. dopmyna 1uist 3aKoHa
COXpaHEHUsI MEXaHUUECKOM SHEPTUU B OTCYTCTBHE cUJl TpeHusi: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poruar. Moment cuitet: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonsrkubIi 1 HemoaABWKHBIN O0510ku. KITJI mpocThix MeXxaHNU3MOB,
n= A‘]IME:&HE.E
14‘3&'[1:&"!?{
[laBiienue TBEpIOTO TENIA.
®opmyna s BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
p= F
S
101 JaBnenue raza. ATMocdepHoe TaBieHue.
I'nppocraTtuyeckoe naBieHNE BHYTPH KUIKOCTH.
dopmyna 175 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. I'mapaBauueckuii npecc




1.23

3akoH Apxumena. dopmyna and ONpenenacHHs] BHITAIKUBAIOIIEH CHIIBI,

HeﬁCTBYIOIHCﬁ Ha T€JIO, HOF];)Y)KéHHoe B X KMJKOCTB MJIM Ira3:

Fa =pgV

Vcnosue nnaBanus tena. [InaBanue CYIOB 1 BO3AYXOILIaBaAHUEC

1.24

MexaHH4ecKHe KOIeOaHM. AMHJ'II/ITy,Z[a, nepuoa MU 4YacCToTa KoJIeOaHUA.

dopmyra, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

1.25

MaremaTuyeckuii W TpPYKUHHBIA MasTHUKU. [IpeBpalieHue sHEpruv mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konedbanus. BerHyxnenusie konedanus. Pesonanc

1.27

MexaHn4ecKHUe BOJIHEI. HpOIIOJH)HI)IG M IIOIICPCYHBIC BOJIHBI. ,Z[JII/IHa BOJIHBI 1

CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

h=v-T

1.28

3Byk. ['poMKoCTb U BbIcOTa 3ByKa. OTpa)keHHE 3ByKOBOW BOJIHBI Ha TPaHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

N3MepeHne cpelHeil TIOTHOCTH BEIECTBA; apXUMEIOBOW CHIIBL; KECTKOCTH
HPYKUHBL; KOAQQHUIHUEHTAa TPEHUS CKOJIBKEHUS; paOOThl CHJIbI TPEHUS, CHUJIIbI
YIPYTOCTH; CPEAHEN CKOPOCTH ABMXKEHHUS OpycKa IO HAaKJIOHHOM IUIOCKOCTH;
YCKOpeHHUs: Opycka MpH JIBH)KEHUHM I10 HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuoAa KoJeOaHMH MaTeMaTHYecKOro MasTHHUKA; YacTOThl WU MepHoaa
KoJIeOaHUH MPYKMHHOTO MasTHUKA; MOMEHTA CUJIbI, AEHCTBYIOLIETO Ha phblyar;
paboThl CHIIBI YIPYTOCTH MpPH MOIBEME Ipy3a C MOMOIIbIO HEMOABHKHOTO
6J10Ka; pabOTHI CUIIBI YIIPYTOCTH MPH MOIBEME TPy3a € OMOLIBIO TOABUKHOTO
6J10Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHUJIBI OT 00bEMa MOrpyKEHHOU
YaCTH T€JA U OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKWBAOIIEH CHJIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U
OT poJa IOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHUKAIOUIEH B IpPYKHHE, OT
cTerneHu jAedopManuu NpYXKHUHBI; YCKOpPEHUs Opycka OT yIjla HakJIoHa
HaIPaBJISIOICH; TIepro/ia (4acTOThI) KOJIEOAHHI HUTSIHOTO MasiITHUKA OT JIJTUHBI

HUTHU; TICPUOa KoJieOaHUH IPYXXUHHOI'O MadTHHUKAa OT MacCChl TIpy3a U




KECTKOCTU TPYKUHBI; HCCIIEIOBAaHUE HE3aBHCHUMOCTH TepHoAa KoyeOaHuit

HUTAHOI'O MajdTHHUKA OT MACChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBECCHUS pblUara

Qusuueckue AeneHUs 6 npupooe: TPUMEPbl JBWKEHHUS C pa3IUYHBIMU
CKOPOCTSIMH B KMBOM U HEXKUBOU IIPUPOLE, NIEUCTBUE CUIIBI TPEHUS B IPUPOJIE

N TCXHUKC, INPUIHNBBI W OTIHBbBI, ABHXCHUC IIJIAHCT ConHeuHoM CHUCTCMBI,

130 PEaKTUBHOE JABMKECHHE )KUBBIX OPTaHU3MOB, PHIYary B TEJIE YEIOBEKA, BIMSIHHIE
aTMoc(epHOro naBieHUS Ha >KMBOW OpraHH3M, IIaBaHUE PbIO, BOCIPHUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CUUAOMETP, NaTYUKHU ITOJOXKEHUS, PACCTOSIHUS U
YCKOpEHUs, JAMUHAMOMETp, MOJAIIUIMHUKN, pPAKeThl, pbluar, IMOABMXHBIA U

131 HETIOABIIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIE MEXAHU3MBI B OBITY,

' COOO0IIaoIUeECs] COCYbl, YCTPOUCTBO BOAOMPOBOAA, THAPABINYECKHM Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIEC TOJIOKEHHSI MOJIEKYISAPHO-KMHETUYECKON TEOpUH CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHJIKOTO H ra3000pa3HOTO COCTOSTHHMA
BeniecTBa. Kpucrannnueckue u amopHbIe Tena

25 JBuxenune yactul] BemiectBa. CBsA3b CKOPOCTH JBWXKCHHUS YacCTHI] C

' Temneparypoil. bpoyHoBckoe aBmxenue, 1uppy3us

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemioBoe paciIupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

’ 6 Buyrpennss sneprus. Pabora u Temsonepenaya Kak crocoObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Teronepeaayn: TEIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue wu oxuaxnaeHue ten. KomuyecTBo TemioTel. YjaenbHas
TEIUIOEMKOCTb:

2.8

O=cm(ty—1)
3aKOH COXpaHEHHs PHEPrHM B TEIUIOBBIX Ipolieccax. Y paBHEHHE TEIIOBOTO
29 Oananca:

O +0, +..=0




2.10

Ucnapenne u xoHueHcanusa. MI3MeHeHUME BHYTPEHHEW HEPIUHM B MPOLIECCE
ucrapeHuss M KoHJeHcauuu. KurneHuwe KUAKOCTH. YJAelbHas TeIuloTa

napooOpazoBanusi: L = Q/m

2.11

BnaxnocTth BO3ayXa

2.12

[InaBnenune u Kkpucramnusauus. V3MeHeHHe BHYTPEHHEH »SHEpruu mpu

IJIaBJICHUU U KPpUCTAJUIU3AallH. YILCJIBHaSI TCILIOTA I1JIaBJICHUA

0

m

2.13

BHyTpeHHsAs SHeprus CropaHus TOIUIMBA. Y JENbHAs TEIIOTa CrOPaHHUs

tomauBa: ¢ = Q/m

2.14

[Mpununs! paboTs! TermnoBbix apurareneit. KIT/l teroBoro apurarens

2.15

IIpaxmuueckue pabomul

W3mepeHue yneapHOH TeI0EMKOCTH METAJUINYECKOT0 IMIIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH Temmeparypbl (pUKCHpOBaHHOU
Macchl, B KOTOPYK ONYIIEH HAarpeTbld LUJIWHAP; KOJWYECTBA TEIIOTHI,
OTJAHHOI'O0 HArpeThiM LUIMHAPOM, II0CIIE OIYCKAaHUs €r0 B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO31YyXa; YJIEIbHON TEIUIOTHI
niaBiaeHus JbAa. lccienoBaHue H3MEHEHUs TEMIIEpaTypbl BOZABI IIpU
Pa3IUYHBIX YCIIOBUSX; SIBJICHUS TEIJIO0OMEHA MpHU CMEUIMBAaHUHU XOJIOAHON U

FOqueﬁ BOJBI; ITpO1IeCCa UCITAPCHUSA

2.16

Qusuueckue a61eHUs 8 npupode: TOBEPXHOCTHOE HATSIKEHNUE U KalMUIIpHbIE
ABJIEHUSI B MPUPOJIE, KPUCTAIIBI B IpUpoie, u3nydenue ColHila, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpodcmea: KalmnJUIAPBI, IIPUMCEPBI HCIIOJIB30BaHUA
KpHUCTAJIJIOB, )I(HHKOCTHBIfl TEPMOMETP, AaTYHUK TEMIIEPATYPEI, TCPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMETPBI, IICUXPOMECTP, IMapoBas Typ6I/IHa, JABUTaTCIIb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. /[Ba BU1a dIEeKTPUUIECKUX 3apsii0B

3.2

BzaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona




3.3

3akoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaa

Onekrpuueckoe noje. Hanpsx€HHocTh anekrpuueckoro mnoss. [IpuHuun

3.4
CYTNEPHO3UINH JCKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snekrpuueckux 3apsanoB. JleCTBUE HJIEKTPUYECKOrO IO Ha
aNeKTpruuecKkue 3apsbl. [[pOBOAHUKY U JUIIEKTPUKU
[TocTostHubIM nekTpuueckuil TOK. [leficTBus anekTpuueckoro Toka. Cuiia Toka.
Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIIPOTUBIICHHE. Y AETBbHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R=pl/S
3akon Oma ais yyactka aekrpuueckoit renu: | = U/R
3.8
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
I =1,. U=U+U,. R=R,+R,
1 1 1 2
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHMUS:
U=UgI=I+I;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOE moJie MPAMOrO MPOBOAHUKA € TOKOM. JImHum
MarHUTHOM MHIYKIIUH
313 MarnuTHOe T1O0J€ TOCTOSIHHOTO MarHuta. B3aumoneincTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnbrter @apazes. SBnenue sneKTpoMarauuTHON UHAYKIUH. [IpaBuno Jlenma




3.16

Ilpakxmuueckue pabomul

W3MmepeHue  IIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKAa, BO3HMKAIOLIETO B IIPOBOJHHUKE
(pe3ucrophl, JlaMIlouka), OT HAIpsDKEHHS Ha KOHIAX IPOBOJHHUKA;
3aBUCUMOCTH CONPOTHBJICHHS OT JUIMHBI IIPOBOJHHUKA, IUIOIIAJU €ro
IIOIIEPEYHOI0 CEYECHUS U YIEIbHOIO COIPOTUBIICHUS.

ITpoBepka npaBuiia AJIs JJIEKTPUYECKOTO HANIPSHKEHUS IIPH IIOCIIEI0BATEIEHOM
COCIMHEHUU IPOBOJHUKOB; IPABWIA Ul CHIIbI JJIEKTPUUYECKOrO0 TOKa IIPH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17

Qusuueckue sAeNeHus 8 npupode. SIEKTPUYECKHE SIBICHUS B arMocdepe,
AJIIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10JI€ 3EMJIH, JPEiQ MOTIOCOB,

POJIb MAaroauTHOI'O IIOJIA JIA )KU3HH Ha 3eMne, MMOJIIPHOC CUSAHUC

3.18

Texnuueckue ycmpoiicmeéa: >JIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTaT,
CUETUYMK  DJCKTPUYECKON DHEPIruH, DJICKTPOOCBETUTENBHBIE IMPHOOPHI,
HarpeBaTellbHbIC AIEKTPOIPUOOPHI (mpumepsr), 3IEKTPUUYECKUE
IPEIOXPAHUTENH, JJIEKTPOMATHUT, 3JIEKTPOJBUTrAaTENb IOCTOSHHOIO TOKa,

T'CHECPATOP NOCTOSAHHOI'O TOKA

3.19

SJIGKTpOMaFHI/ITHbIe BoaHbl. IIIkana QJICKTPOMArouTHLIX BOJIH

3.20

queBa;I MOACIBb CBCTA. HpﬂMOJ’IHHCﬁHO@ PacnpoCTpaHCHUC CBCTA

3.21

3akoH OTpaXKCHUS CBETA. IInockoe 3€pKajio

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUSA CBCTA

3.23

Hucniepcus ceera

3.24

Jlunza. Xox nyueit B nuH3e. DokycHOE paccTosiHUE JTUH3bL. ONTHYECKas CUia
mmusel; D = 1/F

3.25

I'na3 kak ontuyeckas cucrema. Onruyeckue npudopsl

3.26

IIpakxmuueckue pabomoi

###HPar#t#l13mepenne ONTHYECKON CHIIBI cOOMparomeil JUH3bI, (OKYCHOTO
paccTosiHusl coOMparolei IMH3HI (110 CBOMCTBY paBEHCTBA pa3MepoOB IpeIMeTa
¥ N300pakeHUs, KOTIa TPEMET PACTIOJIOKEH B IBOWHOM (POKYCE), MOKazaTems
MPEIOMIIEHUS CTEeKIA.

###HPar#t#llccnenoBanue CBOMCTBAa M300paKEHUS, MMOTYICHHOTO C TIOMOIIBIO

coOuparomiel JTUH3bI; U3MEHEHUs! (POKYCHOTO PAaCCTOSHUS JBYX CJIOKEHHBIX




JIMH3; 3aBUCUMOCTHU YyTJia MMPCJIOMJICHUA CBCTOBOT'O Jiyda OT yIJjia naJICHUS Ha

T'paHULE «BO3AYX — CTCKIIO»

Duszuveckue se6neHUs 6 npupode: 3aTMCHU COJ'IHI_[a u .HyHBI, oBETa TCI,

321 ONTUYECKHE SABJICHUS B arMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TEpPUCKOI, (oToanmmapar, ONTHYECKHUE
' CBETOBO/JIBI
4 KBAHTOBGIE SABJIEHUA
i1 PannoaktuBHOCTh. Anba-, 6eTa-, raMMa-u3nydeHus. Peakiuu ansda-u O6era-
' pacrniazia
42 Onwitel Pesepdopma mo paccesauro anbpa-gactuil. Ilmanerapras Momaenb
' aToma
4.3 CoctaB aroMHOTr0 sifipa. M3oTornbl
4.4 [lepuon nmomypacnaia aTOMHBIX sIep
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOrO U MAaCCOBOTO UHCEN
Qusuueckue s61eHUsi 8 npupode. ©CTECTBEHHBIM PaJHMOAKTUBHBIA (OH,
4.6 KOCMUYECKHE JIydd, pPATUOAKTUBHOC H3JIyYCHUE MPHPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAJIMOAKTUBHBIX U3TYYCHUH Ha OPraHU3M YEIOBEKa
47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAWBUIYAIBHBIA JIO3UMETD,

kamepa BuibcoHa, siyiepHast sHEpreTuka




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

®usuka, 7 kiacc/[lepeimkun .M., UBanos A.U., AO — Mocksa: [IpocBemenue, 2023 — 240
c.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

O®usuka, 7 xiacc/[leppimkun U.M., UBano A.1., AO — Mocksa: Ilpocsemenne, 2023 — 240
c.

Jlykammk B.U. Coopuuk 3agad no ¢pusuke. 7-9 xknaccel. — M.; [Ipocsemenue, 2023

Mapon A.E., Mapon E.A. ®usuka. 7 knacc. Jlunaktudeckue matepuansl. M.: JIpoda, 2023
UYepnukona, O. A., I'manenkoBa, C. H., Kyapssues, B. B. ®usuka. 7 kiacc. Meroanueckoe
nocobue/ O. A. Uepnurona, C. H. I'manenkosa, B. B. KynpsBues . — Mocksa: IIpocBemienue,
2022 — 203 c.

IlerpoBa, M. A., lanunos, U. A., Yepnenxkas, 1. B., fluyk, B. A. ®usuka. 7 kinacc. Meroguueckue
pexomenmanuu. [loypounsie pa3zpaboTku k y4eOHuky [lepeimkuna WM. M., UBanoBa A. . —
Mocksa: [Ipocsemenue, 2025 — 224 c.

Axaemkuna, U. H., Aunpeesa, M. M., bonaapos, M. H., Jlozosenko, C. B., [TayroBa, A. A.
Ouszuka. COOpHUK 3a1a4 U ynpaxkHeHuil. 7-9 knaccel / . H. Akaemkuna, M. M. Anapeesa, M.
H. bonnapos, C. B. JlozoBenko, A. A. IlayroBa — . — Mocksa: [Ipocsemienue, 2025 — 160 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

PemryBITP(7 xmacc): https://phys7-vpr.sdamgia.ru/
«Poccuiickas anekTpoHHas mkona» https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/
«Annekc. Yuebnuk» https://education.yandex.ru/home/

dokchopn https://foxford.ru/about
“Knaccuas pusuka” http://class-fizika.ru/
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