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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo Qu3MKe Ha ypOBHE OCHOBHOTO OOILIET0 OOpa3oBaHMs COCTaBJICHA Ha
OCHOBE MOJOXEHUM U TpeOoBaHUI K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHO mporpamMmbl, mpenactaBieHHbix B PI'OC OO0, a Takke ¢ yd€ToMm
dbenepanbHOi paboueil mporpammbl BocnuTaHuss ¥ KoHIenuuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copmepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO Ha  (GOpMHUPOBaHUE
€CTECTBCHHOHAYYHOUW TPAaMOTHOCTH OOYYAIOIIMXCS M OpraHu3aldio W3y4YeHHS (UMK Ha
JeSITEIbHOCTHOW OCHOBe. B mporpamme mo (U3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4YEOHOTO
npenMera B peamusanuu  TpeboBanuit. ®I'OC OOO K mMmIaHUPYyeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjibTaraM  OOydYeHHs, a  TakKe  MEXIIpPEeIMETHbIe  CBS3H
€CTeCTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.

[Iporpamma no ¢usmke ycTaHaBIMBaeT pacnpesiesieHne yueOHOro MaTepuania o rojam
oOyuenust (1o KJaccam), NpeJiaraeT NPUMEPHYIO TIOCIEIOBATEIbHOCTh H3YYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA MPEJAMETHOTO COJCpKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yUarOIIIXCS.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHHUA METOJUYECKON MOMOIIU
VYHUTETIO B CO3/IaHUU paboueii MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

Ouzuka SABISETCS CUCTEMOOOpAa3yIOUIMM JUIS  €CTECTBEHHOHAYYHBIX  Y4eOHBIX
IPEIMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMUeH, Ouoyloruel, acTpoHOMHEW UW (Qu3MUecKol reorpaduedd, BHOCHT BKJIAI B
€CTECTBEHHOHAYUYHYI0 KapTUHY MHpa, IIPENOCTaBIIsAeT Haubosiee sicHble 00pa3lbl MPUMEHEHUS
HAYYHOTO METO/Ia MTO3HAHUS, TO €CTh CIIOCcO0a MOIyYeHHs TOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa U3 rIaBHBIX 3371a4 (pu3nyeckoro oopa3zoBaHus B CTPyKType o01iero oopa3zoBaHus
COCTOMT B (POPMHPOBAHMHM €CTECTBEHHOHAYYHOM TpaMOTHOCTM W MHTEpeca K HayKe Yy
00y4Jaromuxcs.

W3ydyenne ¢usuku Ha 0a30BOM YpOBHE IHpPEIIONaraeT OBJIaJCHUE CIEIYIOIINMU
KOMIIETCHTHOCTSIMH, XapaKTePU3YIOIIIMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

L4 HAay4YHO OOBSICHATH SIBJICHUA,
L4 OLCHUBATh U IIOHUMATh 0COOCHHOCTH HAay4YHOI'O UCCJICIOBAHUAA,
L4 HHTCPIIPECTUPOBATL AAHHBIC MW HCIIOJIB30BATh HAYYHBLIC J0Ka3aTCIILCTBA IJIA

MIOJTy4€HUs BHIBOJIOB.

Lenn u3yuyeHus (U3MKA Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs OIpPENCIICHbI B
Konnennuu npenonasanusa ydeOHoro npeamera «®dusnka» B 00pa3oBaTeNbHBIX OpraHU3aLUsAX
Poccuiickoii @enepauuu, peamu3yoIUX OCHOBHbIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepkaAEHHON pemenneM Kosmermn MunncreperBa mnpocsemenuss Poccuiickonn ®enepanun
(mportoko:n ot 3 nexadps 2019 r. Ne [IK4BH).

Henu usyvyenus ¢pusuku:

e NpuOOpEeTeHHEe HHTEpeca U CTPEMJICHUS OO0ydyarouMxcs K HAay4HOMY H3YUYEHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEJCTABICHHH O HAy4YHOM METOJe TMO3HaHUA U (OPMHpPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHNUS K OKPYKAIOLIUM SBJICHUSAM;

e (QopMupoBaHHE HAyYHOI'O MHPOBO33PEHHMS KaK pe3yiapTara H3y4yeHHs OCHOB
CTPOCHUS MaTepUU U PyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHHEe TpeACTaBICHUH O poiaud GU3MKKU JUId  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE NPEICTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccHoHaTbHON
NEeSITeTbHOCTH, CBS3aHHOW C (DU3MKOHM, MOArOTOBKA K JalbHEHIIeMy OOy4eHHI0 B 3TOM
HaIPaBJICHUU.



JIoCTIKEHHE 3THUX Leled MporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
00pa3zoBaHust 00ECIIEUYNBACTCS PEIICHUEM CIISAYIOIMNX 3a4a4:

e npuoOpeTeHHEe 3HAHMW O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® MPHOOpETCHWE YMEHUH ONHCHIBAaTh U OOBICHATH (U3NYECKHE SBICHUS C
UCIIOJIb30BaHUEM IOJTYYSHHBIX 3HAHHIA;

® OCBOCHHE METOJIOB PELICHUS NPOCTEHIIMX PacuETHBIX 3a/la4 C HCHOJIb30BAHUEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUN HaONIIOaTh MPHUPOJAHBIC SBJICHHUS U BBINOIHITH OIBITHI,
nabopaTopHble  pabOTBl W OKCIEPHUMEHTAIbHBIE  WCCIICAOBAHUS C  HCIIOJIB30BAaHHEM
U3MEPUTENIBHBIX TPHOOPOB;

e OcBOeHHE NMPHUEMOB paboThl ¢ MH(popMaImel (HU3NIECKOro COAep KaHus, BKIIOYAs
MH(POPMAIIMI0O O COBPEMEHHBIX JOCTIDKEHUAX (M3HMKH, aHAIW3 M KPUTHUYECKOE OIICHHBaHHE
UHpOpMaLNH;

® 3HAKOMCTBO €O cdepamu TPOPECCHOHATHHON MACSITEILHOCTH, CBSI3aHHBIMH C
(GU3UKOM, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JOCTIKEHHMAX (U3NYECKON
HaYKH.

Ha uzyuenue ¢uzuku (6a30BbIH ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro oopa3zoBaHus
oTBOoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme no (Qusuke nepeueHb 1a00paTOpHBIX pabOT M OIBITOB
HOCUT PEKOMEHJIaTeIIbHBIN XapaKTep, YUUTENb JieaeT BRIOOp MpoBeIeH s TaOOpaTOPHBIX paboT
U ONBITOB ¢ y4€TOM  WHAMBHIYaIbHBIX OCOOCHHOCTEH  OOydYaromuxcs,  CIHCKa
HKCIEPUMEHTANBHBIX 3a/laHuil, Npe/JlaraéMblX B paMKaX OCHOBHOTO T'OCYJapCTBEHHOTO
HK3aMeHa Mo (pU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Pasnea 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MUpAa.

®usuka — HayKa o npupoje. ABneHust npupoibl. PU3NYECKUE SABJICHUSA: MEXaHUYECKHUE,
TEIJIOBBIC, FJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckre BenWYUHBL M3Mepenue Qusnueckux BenmnunH. DU3HMYECKHE MPUOOPHI.
[TorpemHocTh U3MEpeHUA. Mex1yHapoaHasl CUCTEMA €IUHHILI.

Kak ¢usuka u npyrue ecrecTBeHHble HayKd M3ydaroT mpupoay. EcrecTBeHHOHay4HBbII
METOJl TIO3HAHWs: HAOIIOJACHHE, MOCTAHOBKA HAYyYHOTO BOIMPOCA, BBHIIBIDKEHHUE THIIOTES,
AKCIEPUMEHT IO TMPOBEpKE TIHUMoTe3, OObsicHeHHe HalmogaeMoro spieHus. Omnucanue
(bU3NYECKUX SBIICHUHN C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHuudeckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHMUS.

2. ®usndeckre TpUOOPHI U MPOLEAypa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM U LIU(DPOBBIM
npudopom.

Jlabopamopuwvie pabomot u onvimul.

1. OnpeneneHue MEeHBI ACTICHUS MIKATbl U3MEPUTEIHLHOTO MPUOOpA.

2. M3mepenue pacCTOSHUN.

3. M3mepenne o0bEMa )KUIKOCTH M TBEPJOTO Tea.

4. OmnpeneneHue pa3MepoB MabIX Tell.

5. U3mepenne TemriepaTypbl IMPU TMOMOIIM KUJIKOCTHOTO TEpMOMETpa W JaTyuKa
TEeMIIepaTyphl.

6. IIpoBeaeHne uccieOBaHUsA IO MPOBEPKE THUIIOTE3bl: JAJIbHOCTh MOJETA IIAPUKA,
MYyIIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIle, YeM OOJIbIIIe BHICOTA MTyCKa.

Pasnen 2. [lepBonayaibHble CBeeHHs 0 CTPOEHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJbl, UX pa3Mmepbl. ONBITHI, J0Ka3bIBAOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBRA.

JIBrxeHnue yactull BemiecTBa. CBsA3b CKOPOCTH ABUKEHUS YACTHUI[ C TEMIIEpaTypoil.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBHe dYacTHI[ BEIHIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, JKHAKOCTEM U  TBEPIBIX
(kpucTannIuyeckux) Ted. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogeHre OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysuu.

3. Habmionenue siBineHuid, 0OBACHSIIOMUXCS MPUTSHKEHUEM WITH OTTAIKMBAaHUEM YaCTHUI]
BEILIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. OueHka quamMeTpa aToMa METOJIOM PSIOB (C HCTIONb30BaHUEM (poTorpaduii).

2. OnbITHI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHUS.

Paznen 3. /IBuskeHune U B3aUMO/IeiicTBHE TeJl.

Mexanndeckoe IBrkeHuE. PaBHOMepHOE W HepaBHOMEpHOe ABMkKeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTb PU HEPABHOMEPHOM JIBIKEHHH. Pacuér myTH ¥ BpeMeHH JIBUKCHHUS.

SBnenne uHepuuu. 3aKOH MHEpUMH. B3anmonaeicTBHe Ten Kak MPUYMHA WU3MEHEHHS
CKOpPOCTH JIBIDKEHUsI Tell. Macca kak Mepa uHepTHOCTU Tena. [lmoTHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIeCTBa.



Cuna kak XapakTepHCTHKa B3aumojedcTBust Ten. Cuna ynpyroctd u 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBieHHMe TAroteHus U cuja TsoxkectH. Cuiia
TSXKECTU Ha JIpyrux raHerax. Bec tenma. HeBecomocth. CnokeHHe CUJI, HampaBIE€HHBIX MO
onHoU mpsiMoil. PaBHoaelcTByronas cuin. Cuiia TpeHus. TpeHne CKOJIbKEHHS U TPEHUE TMOKOS.
Tpenue B IpUpoje U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKESHHS Teja.

N3mepenune ckopocTy NpSIMOIMHENHOTO IBHKEHUS.
HaGmroienue sSiBJICHUSI HHEPITUH.

Habmtonenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUH Tell.
CpaBHEHHE Macc 110 B3aUMOJICHCTBUIO TEIL.

. ClioxeHue cuii, HalpaBJIEHHBIX MO OJJHOM MPSIMO.

JIaéopamoprte paodomul u onvimol.

1. Onpeznenenue CKOPOCTH PAaBHOMEPHOTO JABMKEHHUS (IIapUKa B KUAKOCTH, MOJETH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).

2. Onpenenenne cpeHEd CKOPOCTU CKOJIBKEHMsI OpycKa WM IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

3. Omnpenenenne IWIOTHOCTH TBEPIOTO Tea.

4. OnebIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHHs (Aeopmalvu) npy>KkuHbI OT
MPUIOKEHHOM CHIIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3pnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B.

HNasnenue. CnocoObl yMEHbUIEHMsI M YyBeNW4YeHHsl naBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUS raza oT 00béMa, Temnepatypsl. [lepenaua naBieHus TBEPABIMU TEIaMH,
KHUAKOCTAMU U ra3zamu. 3akoH [lackans. [THeBMaTHueckue MamuHbl. 3aBUCUMOCTH JaBJICHUS
KHUJIKOCTH  OT riiyOuHbl. ['mapocrarmueckuit  mapagokc. CooOmiarommecss — COCYJIBL.
['unpaBnuyeckue MeXaHU3MBI.

AtMocdepa 3emnn u atMocepHoe naBneHue. [IpuuuHbl CyIIecTBOBaHUS BO3AYIIHOMN
o6onoukn 3emnu. OmbiTr Toppuuennu. M3mepenue atrmocepHOro naBiIeHHUSA. 3aBUCUMOCTH
aTMoc(epHOrOo JaBIEHUST OT BBICOTHI HaJ ypoBHeM Mops. Ilpubopel ans u3MepeHus
aTMOC(EpHOTO TaBJICHHSI.

JleficTBUe >KMOKOCTM M Tra3a Ha NOTPyKEHHOE B HHUX Telo. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [1naBanue Ten. Bo3gyxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBhI.

[lepenaya naBaeHUs )KUIKOCTHIO U Ta30M.
Coobmaromuecst CoCcyabl.

I'unpaBnnueckwii npecc.

[IposiBnenue aecTBust aTMOCHEPHOTO JTABJICHHS.

6. 3aBUCMMOCTh BBITAJIKMBAIOMICH CHJIBI OT OOBEMa TOTPY)KEHHOW YacTH Tena |
TUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLLEH CHUIIbI BECY BBITECHEHHOU KUAKOCTH.

8. YcnoBue mnaBaHus TeN: IUIaBaHWE WM TOTPYKEHHE TeJl B 3aBUCUMOCTU OT
COOTHOILIEHUS TIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopusie pabomot u onvimol.

1. MccnenoBaHne 3aBHCUMOCTH Beca Telia B BOJIC OT 00bEMA MOTPYKEHHOM B KUIKOCTh
4acTH Telna.
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2. OmnpezeneHre BBITAJKUBAIOLIEH CHIIBI, ACHCTBYIOUIEH Ha TeJO, MOTPYKEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JEHUCTBYIOIIEHW HA TEIO B
AKUIKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTb BBITAIKUBAIOIIECH CUJIbI, JAEUCTBYIOIIECH
Ha TeJIO B JKUIKOCTH, OT 00BbEMa MOTPYKEHHOH B JKUAKOCTh YaCTH Tellda M OT IUIOTHOCTH
KUIKOCTH.

5. KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYMPOBAHHME JIOJKH U ONpeaeieHue e
rpy30H0AbEMHOCTH.

Pa3zgen 5. Pabora 1 MOIIHOCTH. JDHEpPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus
ppiuara. IlpuMenenue npaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TOE NPaBUIO» MEXaHHUKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass 3Heprus. KuHetnueckas u noreHuuanbHas 3Heprus. [IpeBpamenue
OJIHOT'O BHJIa MEXaHUYECKON SHEPTUHU B IPYroil. 3aKOH COXPaHEHUs SHEPIUHU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimol.

1. Onpenenenue pabOTBl CHIIBI TPEHHS TPU PABHOMEPHOM JIBIDKEHHUU Tela II0
TOPU30HTAJILHON MOBEPXHOCTH.

2. MccnenoBaHue yCcaoBU paBHOBECHS pblUuara.

3. Nsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. VM3y4eHne 3aKOHa COXPAHEHUS MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pa3pnen 6. TenioBble siBy1eHMS.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJIIPHO-KMHETHYECKON TEOpUM CTPOEHHUS BEIICCTBA.
Macca u pa3mepbl aTOMOB M MOJEKyd. ONBIThL, MOATBEPKIAAIOIIME OCHOBHBIC MOJOXKECHHS
MOJIEKYJISPHOKMHETUYECKOU TEOPHH.

Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTro COCTOSTHU BemecTBa. Kpucramnnueckue
u amop¢ubie Tena. OObSICHEHME CBOWCTB Ta3oB, XUAKOCTEH U TBEPABIX TEJl Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMUHETUYECKOM Teopur. CMauMBaHWE W KaNWUISPHBIE SIBJICHUS.
TemnnoBoe pacHIMpeHHe U CXKaTHE.

Temnepatypa. CBA3b TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHHSI YacTHIL.
Buytpennsis sueprus. CrnocoObl W3MEHEHHUsT BHYTPEHHEH OSHEpPruu: Teruionepeaadya u
coBepieHre paboThl. BUpl Teronepenaun: TerIonpoOBOAHOCTh, KOHBEKITUS, H3ITyYCHHE.

KonuyecTBo TemnoTel. YenbHas TEIIOEMKOCTh BEIIECTBA. TErIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. [lnaBneHue u OoTBepAeBaHUE KPUCTAITMYECKHX
BEIIIECTB. YJeNbHas TerioTa IaBieHus. llapooOpasoBanue u KoHjeHcanus. Mcmapenue.
Kunenue. YnenbHas TemioTa mapooOpa3oBaHHUs. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHHUS.

BnaxxHocTs Bo3IyXa.

DHeprus TOIUIMBA. Y IebHas TETUIOTa CrOpaHusl.

[Mpunmuner pabotsl TeroBbix asurateneid KIIJ TemmmoBoro asurarens. TemmoBbie
JIBUTATEJIH U 3aIATA OKPYKAKOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGnrogenre OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysuu.



3. HabmroneHue siBICHUN CMauMBaHUS U KallWJUIAPHBIX SIBJICHUM.

4. HabnroneHue TermioBOro paciiupeHust Te.

5. M3MeHeHue naBiIeHUs raza npu u3MeHeHnH 00bEMa 1 HarpeBaHUU WITH OXJIAXKICHUH.

6. [IpaBuna u3MepeHus TeMIepaTypsbl.

7. Bunel Teronepeaaym.

8. OxuaxaeHnue Ipu COBEPIICHUH PAOOTHI.

9. HarpesaHnue npu coBepiieHIH pabOThI BHEIITHUMHE CHUJIaAMH.

10. CpaBHeHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HabnroneHue KUTICHHUS.

12. HabnroaeHue MOCTOSHCTBA TEMIIEPATYPhI MTPH IJIABICHUH.

13. Mopaenu TEIIOBBIX JBUTATEIICH.

Jlabopamopuwvie pabomot u onvimol.

1. OmnbIThl IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIAPHOTO MPHUTSIKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WIIM caxapa.

3. OnbITHI 10 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPBIX TEll.

4. OrmpenesneHre JaBICHUS BO3IyXa B OaJUIOHE IIMPHIIA.

5. OnbITEL, TEMOHCTPUPYIOLIUE 3aBHCHUMOCTh JAaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKICHUS.

6. [IpoBepka THMOTE3bl JWHEWHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

7. HabGmroieHue n3MeHeHUs: BHYTPEHHEH SHEPTUU Tela B pe3yJibTaTe TeIonepeaadn u
paboOThI BHEUTHUX CHIL.

8. UccnenoBanue sBICHUS TEIJIOOOMEHA MTPH CMEIIMBAHUN XOJIOTHON U TOPSYCH BOJIBI.

9. OnpeneneHue KOJIWYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW MpHU TEIIoOOMEeHe ¢
HarpeThiM METAJUIMYECKUM LUIHUHAPOM.

10. Ompenenenue yaeabHON TEIUIOEMKOCTH BELLIECTBA.

11. HccnenoBanue mporecca ucnapeHus.

12. OmpeneneHne OTHOCUTENIBHOMN BIIaXHOCTU BO3/yXa.

13. OmpeneneHuie yaAeapHON TEIUIOTHI IUIABJICHUS JIb/IA.

Pazgen 7. JiiekTpryeckre U MATHUTHBIE SIBJICHUS.

Dnektpuzanus Ten. J{Ba poja 3JeKTpUUecKuX 3apsioB. BzauMopaeiicTBue 3apsyKeHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTH CHJIBI B3aUMOJICHCTBHUS 3apSOKCHHBIX TEJ OT BEJIMYMHBI
3apsAJI0B U PACCTOSIHUS MEXTY TEIAMM).

Onektpruyeckoe  mose.  Hanpspk€HHOCTh — anekTpudeckoro  mnois.  IIpuHimun
CYMEPIO3UINH YICKTPUUECKUX MOJICH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexrpudeckux 3apsaoB. DJIEMEHTapHbIN AeKkTpudeckuid 3apsan. CtpoeHue
atoma. [IpoBOAHUKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS DJIEKTPHUUYECKOrO0 TOKa. VICTOUYHHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3MEKTPUYECKOrO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUHN TOK B )KUIKOCTAX U razax.

Onektpuyeckass nenb. Cuna Toka. DieKTpuyeckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJHUKA. YJIEIbHOE CONPOTUBIICHUE BellecTBAa. 3akoH Owma i ydacTKa IEMNH.
[TocnenoBarenbHOE M NapayieIbHOE COEAMHEHUE MPOBOJHUKOB.

PaGota u MouIHOCTH 3JEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnexTpuueckue
[ENU 1 MOTPEeOUTENN NEKTPUIECKON YHEpTHH B ObITY. KopoTKoe 3aMbIKaHue.

[TocrossuHbie MarHUTHL. B3anmoaeiicTBHE MOCTOSTHHBIX MArHUTOB. MarHuTHOE TOJIE.
MarnuTHOe noje 3eMiId U ero 3HaueHue Jisl )ku3Hu Ha 3emuie. OnbIT DpcTena. MarHuTHoe nojie
AIEKTPUUECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. JleHCTBME MAarHUTHOTO MOJIA



Ha TPOBOJHMK C TOKOM. OJIEKTPOJBMIraTellb IIOCTOSIHHOIO TOKa. Jcmonb3oBaHue
AIIEKTPOJIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OneiTel  @apanes. SIBneHue snekTpomMarHuTHOW wuHAyKuuu. IlpaBuno Jlenna.
OnekrporeHepatop. CrocoObl MOMyYEHHUs AJIEKTPUYECKOW HHEPruu. OIJEKTPOCTAHLIMK Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpusanus Te.

JIBa posa 2JIEeKTPUYECKUX 3apAT0B U B3aUMOJCHCTBHE 3apsKEHHBIX TEII.
YCTpOoUCTBO U JEHCTBUE 3IEKTPOCKOIIA.

OnexTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3aPsI0B.

IIpOBONHMKY U AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOTO TOJIA.

M cToYHMKY ITOCTOSIHHOTO TOKA.

JIeNCTBUA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. T"a30BbIi1 pa3ps.

W3mepeHue cuibl ToKa aMIepMeTpoM.

. 3MepeHnue 31eKTpUYecKOro HanpsiKEeHHs! BOJIbTMETPOM.

. Peocrar u marasuH conpoTuBIEHUN.

. B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3JIeIeHUs MOJIFOCOB MarHUTA.

. MozenupoBaHre MarHUTHBIX ITOJIEH IOCTOSIHHBIX MATHUTOB.

. OmsIT Opcrena.

. MarauTHoe noJsie Toka. DJIEKTPOMAarHur.

. JlelicTBHE€ MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

. DIEKTPOJBUIaTENb IOCTOSTHHOTO TOKA.

. HMccnenoBanue ABJICHUS 3JIEKTPOMArHUTHON UHAYKIIHU.

. OnbiTel Dapajes.

. 3aBHCHMOCTb HalpaBJI€HUs UHIYKIIMOHHOIO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHUS.
25. DJexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomuvl u onvimol.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH TEJ HHIYKLIUEH U IPU COIPUKOCHOBEHUHU.
HccenenoBanue neCTBUSA JIIEKTPUYECKOTO MOJISA HA IPOBOJHUKH U TUIIEKTPUKH.
Coopxka u mpoBepKa pabOThI ANEKTPUIECKOH IIETTH TOCTOSTHHOTO TOKA.
H3MmepeHue U peryJIMpoOBaHKe CUIIBI TOKA.

H3Mmepenne U peryJInpOBaHUE HAIIPSKEHUS.

6. MHccnenmoBanme 3aBUCHMMOCTH CHIIBI  TOKa, HAYHIETO 4Yepe3 Ppe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUUECKOTO CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIA ! MONEPEYHOr0 CEYEHHs U MaTepHara.

8. IlpoBepka mpaBuila CIIOKEHUS HANPSHKEHWM IPU IOCIENOBATEIBHOM COEIMHEHUN
JIByX PE3UCTOPOB.

9. IlpoBepka nmpaBuia JyUisl CUJIbI TOKA MPU NapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOThI AEKTPUUECKOTO TOKA, UJIYILErO Yepe3 PE3UCTOp.

11. OmpeneneHnre MOIIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha pEe3UCTOpE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYLIETO 4Yepe3 JIaMIOUYKy, OT
HanpspKeHUs Ha HEeil.
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13. Omnpenenenne KIIJ] HarpeBaTens.

14. HccienoBaHue MarHUTHOIO B3aMMOJIECHUCTBYS [IOCTOSIHHBIX MArHUTOB.

15. M3yuyeHre MarHUTHOTO IOJISi TOCTOSHHBIX MarHUTOB NPU HUX OOBEAMHEHUH U
pasieieHun.

16. HccrnenoBanne NeNCTBUA 3JEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OneIThl, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTH CHJIBI B3aWMOJCHUCTBHSA KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKAa M HAIIPABJICHUS TOKA B KaTyLIKE.

18. M3ydeHue nelcTBYsI MarHUTHOIO I10JIS HA IIPOBOAHUK C TOKOM.

19. KoHcTpyupoBaHue 1 U3yueHue padOThl AIEKTPOABUTATENS.

20. Usmepenue KIIJI aneKTpoABUTaTEIbHON YCTAHOBKH.

21. OmnbITHl O UCCIEAOBAHUIO SBJIECHUS 3JEKTPOMArHUTHON MHIYKIMHU: UCCIIET0BaHUE
W3MEHEHUH 3HaYCHUs U HallPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexanndeckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUs. PaBHOMepHOe mpsMonuHelHoe naBwxeHue. HepaBHomepHOe
npsiMoiuHeHoe aBvkeHue. CpenHsss U MTHOBEHHas CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBUKECHUM.

VYckopenue. PaBHOyckopeHHOe NpsMOIMHEHHOe JBukeHHe. CBOOOJHOE MajieHue.
Onpitsl [Manunes.

PaBHOMepHOE nBMKEHME MO OKpYKHOCTH. [lepuon u yactora obpauienus. Jlunelinas u
YIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

[IepBb1ii 3akoH HeroTona. Bropoii 3akoH Herotona. Tpertuit 3akon Herorona. IlpuHiun
CYNEPIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cujia TPEHUSI CKOJIbKEHUS, CUJIa TPEHUS
MIOKOSI, IPYTHE BUJIbI TPEHMUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEHHE CBOOOJHOIO Ma/leHUsl.
[Bmxenne 1uianer Bokpyr Comnpoa. IlepBas kocmmueckas ckopocTs. HeBecomocTs u
Ieperpy3KHu.

PaBHOBecue marepuanbHOM TOUKH. AOCOMOTHO TBEpIOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmmynbece Tena. M3mMenenne ummynsca. MIysibe cuiibl. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeaxTnBHOE ABMKEHHE.

Mexanunueckas paboTa U MOUIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. CBs3b
sHepruv u paboThl. [loTeHuManbHas SHEPrus Tena, MOAHATOrO HAaJl MOBEPXHOCTHIO 3E€MIIH.
IToreHnnanbpHast SHEPrUs cxaToi NnpykuHel. Kunetnueckas sHeprus. Teopema 0 KHHETHUECKON
SHEpPruu. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPTHH.

emoncmpayuu.

1. HabmoneHne MexaHHYEeCKOTO ABMKEHHSI TeJla OTHOCUTENILHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHME MyTell M TPAEGKTOPUN JIBUKEHMSI OJHOIO U TOTO K€ Tela OTHOCHUTEIBHO
pPAa3HBIX TEII OTCUETA.

3. H3Mepenne cKOpOCTH M YCKOPEHHUS MIPSIMOJIUHENHOTO JBUKECHHUS.

4. VccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO IBHKEHUS.

5. HalumtoneHue ABMKEHUS Tella MO OKPY>KHOCTH.

6. HaGmoneHne MeXaHMYECKUX SIBICHUHM, NPOMCXOJIIMX B CHUCTEME OTcuéra
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBKEHUU OTHOCUTENFHO KaOMHeTa (PU3HKH.

7. 3aBHCHUMOCTbB YCKOPEHHS TeJIa OT MAcChl TeJla U JICUCTBYIOIIEH HAa HETO CHIIBI.

8. HaGmonenne paBeHCTBA CUJT TIPH B3aUMOJICHCTBUU TEJ.

9. M3MeHeHue Beca Teja IpU YCKOPEHHOM JABH)KCHHUU.



10. Ilepenaya ummnyJsibca Mpu B3aUMOJICHCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUU MPU B3AUMOICHCTBUU TEJL.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYTOM B3aUMOIEHCTBUH.

13. CoxpaHeHue UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aMOJICHCTBHUH.

14. HaGmroneHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOI SHEPTHH IPU CBOOOTHOM MaJICHHH.

16. CoxpaHeHHEe MEXAaHMYECKOM OHHEPruM TMpHU JABUKCHUU Tejla TMOJ JCUCTBUEM
MIPY>KUHBI.

Jlabopamopusie pabomot u onvimol.

1. KoHCcTpyHpoBaHue Tpakra I pa3sroHa U JaJIbHEWILIEr0 PaBHOMEPHOIO JIBUKEHHS
HIapHUKa WM TEIEKKH.

2. Onpenenenne cpeqHeil CKOPOCTU CKOJBbKEHUSI Opycka WM ABMXKEHHUS IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

3. Onpenenenne yCKOpeHHs Tella MPU PAaBHOYCKOPEHHOM JIBUKEHHHM IO HAKJIOHHOMN
IJIOCKOCTH.

4. VccnenoBaHre 3aBUCMMOCTH IIYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBUKEHUU
0e3 Ha4yaJbHON CKOPOCTH.

5. [IpoBepka THMOTE3BI: €CIW TPH PABHOYCKOPEHHOM JABWXKEHUU O€3 HavaIbHOU
CKOPOCTH TMYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEXYTKH
BPEMEHHU OJIMHAKOBBI.

6. MccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHHUS CKOJIBKEHHMS OT CHJIBI HOPMAJIBHOTO
JTaBJICHUS.

7. Onpenenenue KodpGUIIMEHTA TPEHUS CKOIBKCHHUS.

8. Ompenenenue kECTKOCTH MPY>KUHBI.

9. Ompenenenue paOOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM JBMKCHHH Tela TIO0
TOPU30HTAJILHON IIOBEPXHOCTH.

10. Ompenenenue pabOThl CHIIBI YIPYTOCTH IMpPH MOABEME Ipy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3ydeHue 3aKOHA COXPAHEHUS] SHEPTUH.

Paznea 9. Mexannueckue Kosie0aHusi U BOJHBI.

KonebartenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: eproj, 4acToTa,
aMIUIMTyJa. MareMaTudeckuili W TIpYyKMHHBIA MasTHUKH. [IpeBpaimeHue sHeprum mpu
K0JIe0aTEIbHOM JIBH)KEHUH.

3aryxatomme kojeOaHus. BwiHykaeHHble KojeOaHus. Pe3onanc. MexaHndeckue
BOJHBL. CBOMCTBa ME€XaHMYECKUX BOJIH. [IpononbHble M monepeuHble BOJHBIL. J[JIMHA BOJHBI U
CKOpOCTB €€ pacrpocTpaHeHUs1. MeXxaHN4eCKHUEe BOJIHBI B TBEPIOM TeJle, CEHCMUUYECKUE BOJIHBI.

3Byk. [’ pomMKOCTb 3ByKa 1 BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Hab6mronenune konebanuii Te moa 1eHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmroienue BeIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

PacrnipocTpanenue npoAoabHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHUYECKHI1 pe30HAHC.

JIaﬁopamopHue padomul u onvimol.

1. Onpeznenenue 4acTOThI U NEpHOJa KOJEOaHU MaTEMaTHUECKOTO MasiTHHUKA.

2. Omnpenenenue 4acToThl ¥ EpUoJia KoJieOaHUH MPYKUHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTHU TMEepHOJa KOJIeOaHUM MOABEIIEHHOTO0 K HUTU Ipy3a OT
JUTMHBI HUTH.
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4. WccnenoBaHue 3aBUCUMOCTH NEPHOAA KOJeOaHUM NMPYKUHHOTO MasiTHUKAa OT MaccChl
rpysa.

5. [IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHWil Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchbl Ipy3a.

6. OnbIThI, JEMOHCTPHPYIOIIUE 3aBHCHMOCTh TEepHOoJa KojleOaHui MpyKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepeHne ycKOpeHus CBOOOAHOTO MaJCHHUS.

Pazgea 10. DiaekTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUTHOE I0JI€. DJIEKTPOMarHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMAarHUTHBIX
BouH. lllkana 31eKkTpoMarHuTHBIX BOJIH. VICIIONIb30BaHKE 3IEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM
CBSI3H.

DnexTpoMaruuTHas npupoa cBera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomot u onvimul.

1.  H3ydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBIO MOOMIIBHOTO Tese(hoHa.

Paznea 11. CBeToBbIe siBJICHUS.

JlyuyeBas mozenb cBera. Mctounuku cBera. [IpsiMonnHeiiHOe pacnpocTpaHeHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomiienne cBeta. 3akoH MpelloMiieHUs cBeTa. l[lomHOe BHYTpeHHee OTpakeHue
cBera. Mcnonb3oBaHue MMOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon nyuedt B ymmu3ze. OnThueckas cucreMa QoroarnmapaTa, MHUKPOCKONA U
Teneckona. ['na3 kak onTuueckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.

Pasznoxxenue Oemoro ceta B crhekTp. OmbiThl HpioToHa. CrojkeHHE CHEKTPabHBIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.
[IpssMonuHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuyenne n300paxeHNii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnrudecKkuii CBETOBOI.
Xon nyueil B cobuparoiei JInH3e.
Xoz Jiydell B paccenBaroleH JIMH3E.
[Tonydyenne n300paxeHUi ¢ TOMOIIBIO JIUH3.
. [Ipunuun geiictBus Gporoanmnapara, MUKPOCKOIIA U TeJIECKONA.

10. Mogens rnasza.

11. Paznoxenue 0eoro cBeTa B CIEKT.

12. TlomydeHue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopusie pabomot u onvimol.

1. MccnenoBaHne 3aBUCUMOCTH yIJla OTPa)KE€HUsI CBETOBOIO JIy4a OT YIJIa MaJeHMUS.

2. M3ydeHune xapakTepUCTUK U300paKEHUS IPEMETA B IIJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIIEHHSI CBETOBOTO Jy4a OT yIJIa MaJeHUs
Ha TPaHUIIEe «BO3IYX—CTEKIION.

4. Tlony4eHnue n300paKeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Onpenenenne GOKYCHOTO PACCTOSIHHSI U ONTHYECKOM CUITBI COOUPAIOIIEH JTHMH3BL.

6. OMBITHI 110 Pa3I0KEHUIO OEJI0ro CBETa B CIEKTP.

7. OmbITHl MO BOCIPHSTHIO L[BETa MPEIMETOB MpPU UX HAOJIOJICHHUU Yepe3 IIBETOBBIC
(GUIBTPEI.
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Pa3nena 12. KBaHnTOBbLIE SIBJIEHHS.

OmnsiTel Pezepdopna u nianerapHas mojaens atomMa. Mogens aroma bopa. Mcnyckanue
Y TIOIJIONIEHNE cBeTa aToMOM. KBaHThI. JInHEN4aTble CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oeta- m Tramma-uzinydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mpeBpaumieHus. Ilepuon
MOJTypacmajia aTOMHBIX sJIEp.

SAnepHble peakiMu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAacCOBOIO 4YMCEI. DHEPIHs
CBA3M aTOMHBIX sA1ep. CBsi3b Macchl U dHeprun. Peakuuu cuHTe3a u AeneHus saep. Mcrounuku
sHeprun CosHIa U 3BE3N.

AnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX N3JIyY€HUH Ha )KUBbIE OPTaHNU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4€HHUs U MOTJIOIIECHHUS.

CrieKTphl pa3IMyYHBIX T'a30B.

CrniexTp Bozopoa.

Habmonienue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOMIUX U3TyUEHUN.

. Perucrpanus usny4eHus NpupoAHBIX MUHEPAIOB U TPOLYKTOB.

./Iaﬁopamopnbte pabomovt u onvimel.

1. HabmrozieHre CIJIOUTHBIX U IMHEHYaThIX CIIEKTPOB U3ITyUYCHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE 3HEPIMM YacTHULIBI 110 TOPMO3HOMY IyTH (IIO
¢dororpadusm).

3. N3mepeHue paguoakTUBHOTO (OHA.

IToBTOpHTE/IBLHO-00001IIAO NI MOLYTb.

[ToBTOpUTENBHO-0000IIAOMIMN  MOAYJIb TNpEJHa3HA4YEeH JUIsl CHUCTEMATHU3allud MU
0000111eHUs TPEAMETHOTO COJIEPKaHHs U OMbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MTPHU U3YUEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOJATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY 9K3aMEHY IO
¢du3uke 17151 00ydaroUIMXCsl, BHIOPABIIUX ITOT YU€OHBIH MpeMeT.

[Ipy wu3ydeHMM [JAHHOTO MOMYJS pealu3yloTcs U CHUCTEMaTU3UPYIOTCS BUbI
JeSTeIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeYMBAETCs JIOCTHKEHHE TMpPEeIMETHBIX |
METaNpeIMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00ydeHMsl, (POPMUPYETCS €CTECTBEHHOHAay4YHas
I'PaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB MCCIEAOBAaHUS SBJICHUN NIPUPOJBI U TEXHHKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBJICHUS, MPUMEHSSI TMOJTy4YCHHbIE 3HAHUS,
pelaTh 3aa4i, B TOM YHCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIATBEHO NEATEIBHOCTHBIM XapakTep JAHHOTO pas3jiella peain3yercs 3a CYET
TOT0, 4TO 0OYUaIOIIMECs BBITOIHSIOT 3a/1aHUs, B KOTOPBIX UM IpeJIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HaHWM pacro3HaBaTb W HAYYHO OOBACHATH (PHU3HUYECKUE
SBJICHUS B OKPY KalOIed IPUPOJIE U TIOBCETHEBHOM KU3HU;

HCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEOBAHUS (PU3NUECKUX SBJICHUI, B TOM YHCIE AJIs
IIPOBEPKHU THIIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HauOosiee BaXHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTH, HallpUMep, MPAKTUYECKOTO0 MCIIOJIb30BAHMS Pa3IMYHBIX MCTOYHUKOB 3HEPTMH Ha
OCHOBE 3aKOHa IPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BH/I0B DHEPTHH.

oukwnNpeE



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

N3ydyenne (u3nku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIpPaBICHO Ha
JOCTHKEHHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynprare wu3ydeHus (U3MKA HAa YpPOBHE OCHOBHOTO 0OLIEro oOpazoBaHHs Y
oOyuaromerocs 0yayT chOpMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTAaThl B YACTH:

e 1) MaTPMOTHYECKOT0 BOCIIUTAHMS:

® - NPOSABICHHE HMHTEpPECA K HCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(U3UYECKON HAYKH;

® - [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® - TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJCHHUU OOIIECTBEHHO 3HAYMMBIX W
ATHYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN (PU3UKU;

® - OCO3HAHME Ba)XHOCTHU MOPAIbHO-ITUUYECKUX MPUHIIUIIOB B I€ATEIHOCTH YUEHOTO;

e 3)3CTeTMYECKOr0 BOCIIUTAHMS:

® - BOCHPHUATHE OJCTETUYCCKUX KAUECTB (PUINUCCKOW HAyKU: €€ TapMOHHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHME LIEHHOCTU (M3NYECKON HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MUpPa, OCHOBBI Pa3BUTHs TEXHOJIOIMH, BAXKHEHILIEH COCTABISAIOIIEH KYJIbTYPbI;

® - pa3BUTHE HAyYHOW IIOOO3HATENLHOCTH, WHTEpPECa K HCCIIEI0BATEIbCKON
JIeATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPHI 310POBbS M IMOUMOHAJIBHOI0 0J1ar0NOJTy YU :

e - OCO3HaHME IIGHHOCTH Oe3omacHOro oOpa3a JKU3HH B  COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaXHOCTU MpaBui O€30MacHOro MOBEACHUA Ha TpPAHCHOPTE, Ha
JI0porax, ¢ JIEKTPUYECKUM U TEIUIOBBIM 000PY/I0BaHUEM B JIOMAILIHUX YCJIOBUSX;

e - chopMupoBaHHOCTH HaBbIKa peICKCUM, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOT0 K€ MpaBa y APyTroro 4YeJIOBeKa;

e 6) TPy10BOro BOCIIUTAHUS:

® - AKTMBHOE Yy4YacTHE€ B pEHICHUH TMPAKTUYECKUX 3amad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3alud, TOpoAa, Kpas) TEXHOJIOTUYECKOM H  COIMAIBHOU
HaAIpPaBJIEHHOCTHU, TPEOYIOIIKX B TOM YKcie U PU3NUECKUX 3HAHUM;

® - HHTEpEC K MPaKTUYECKOMY H3yUeHUI0 podeccui, CBI3aHHBIX C PU3UKOM;

e 7) 3K0OJIOTMYECKOT0 BOCTIMTAHUS:

® - OpHEHTaIlMs HA MPUMEHEHHE (PU3MUYECKUX 3HAHUH JJIs PelieHus 3a7ad B 00JIacTU
OKPY’KaIOIIEeH cpefipl, IUIaHUPOBAHUS MOCTYIKOB U OLIEHKA MX BO3MOXKHBIX MOCIEACTBUN IS
OKPYXaIoIIE Cpeabl;

® - OCO3HAHME INI0OATBFHOTO XapaKTepa SKOJOTUUECKUX MPOOJIEM U IyTel UX pPeleHus;

e 8) aganTanuM K M3MEHSIOIMMCS YCJIOBUSAM COUMAIBLHON M NPUPOIHOM Cpeabl:

® - MOTPeOHOCTh BO B3aMMOCHCTBHM MPHU BBHIMOIHEHUHU HCCIEIOBAHUI M MPOEKTOB
(bu3nYeCcKoil HallPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTUX;

® - MIOBBILIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

¢ - oTpeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUI, B TOM uucie popMyIHUpOBaThH HJIEH,
MOHSITHS, TUIIOTE3bI 0 GU3NYECKUX 0OBEKTAX U SBJICHUSX;

® - OCO3HaHHME Je(UIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
¢usuky;

¢ - [JIAHWPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (U3HUYCCKUX 3HAHMIA,



® - CTPEMJICHUE aHAIU3UPOBaThb M BBIABIATH B3aMMOCBSI3U IPUPOJBI, OOIIECTBA M
HKOHOMHKH, B TOM YHCJIE C UCIIOIB30BaHUEM (PU3UUECKUX 3HAHUH;

® - OLIEHKAa CBOMX JCUCTBUM C YYETOM BIIMSAHMS HA OKPYKAOUIYIO CPEy, BO3MOKHBIX
r1100aJIbHBIX TTOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprate ocBoeHUs mporpaMMmbl MO ()U3MKE HA YPOBHE OCHOBHOIO OOIIEro
obpazoBaHusi y oOydaromierocsi OyayT chOpMHpPOBAaHBI MeTampeaMeTHbIe pPe3yJabTaThl,
BKIIIOUAIONTUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YYE€OHBIC JEHCTBUS, KOMMYHUKATHBHBIE
yHHUBEpCcaJbHbIe yueOHbIE AEUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIE yUeOHbIC ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YUeOHbIE TelCTBUS

Ba3oBble JJornueckue neiicTBuA:

® BBISIBJIATH U XapaKTE€PHU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUN);

® YyCTaHaBIMBaTh CYIIECTBEHHBI TMpU3HAaK KiIaccU(UKAUMM, OCHOBAaHUS s
00001ICHUS U CPAaBHEHUS;

® BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (DU3UUCCKUM SIBIICHUSIM;

® BBISIBJIATH NMPUYWHHO-CJICJICTBEHHBIC CBSI3U TP WU3YYCHHH (DM3WUSCKHUX SIBICHUNA U
MPOILIECCOB, JIENIaTh BBIBOJIBI C MCIIOJIb30BAHNEM JCTyKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEIUUHH;

® CaMOCTOSITEIbHO BBIOMpaTh CMOco0 pemeHus ydeOHOW (u3nyeckor 3amgadn
(cpaBHEHUE HECKOJBKHMX BapUAHTOB pEIICHUS, BBHIOOP HamWOoJee MOAXOIANIETO C Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTebcKue 1eicTBUA:

® JICIIOJIH30BaTh BOMPOCHI KK UCCIICIOBATESIILCKHIA HHCTPYMEHT ITO3HAHUS;

® MPOBOJUTH IO CAMOCTOATENIbHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOXKHBIN
(U3HYECKU IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (DU3UIECKOTO SIBJICHUS,

® OIICHWBATh HA IPUMEHUMOCTh ¥ JJOCTOBEPHOCTH WH(OPMAIINIO, TIOTYYCHHYIO B XOJI€
WCCJICTOBAHMSI MITU DKCTIICPUMEHTA;

® CaMOCTOSITENbHO (OpMYJIHpOBaTh O00OOIIEHHMST W BBIBOABI 10 pe3yjbTaTam
MIPOBEAEHHOTO HAOIIO/ICHUS, OIIBITA, UCCIICIOBAHMUS,

® TPOTHO3UMPOBATH BO3MOXKHOE JajbHeiliee pa3BUTHE (PU3UUECKHX IMPOILIECCOB, a
TaK)Ke BBIIBUTaTh MPEANOI0KEHHUSI 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSIX U KOHTEKCTAaX.

Padora ¢ unopmanmeii:

® TPUMEHSATH PAa3TMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU TOUCKE H OTOOpE
nHGOpMaIlMU WK JaHHBIX C yUETOM IMPEAoKeHHOM yueOHoM (hru3nueckoi 3a1auu;

® aHAM3HUPOBATh, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HH(OPMALIHIO PA3THUHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

® CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACcTaBiIeHUs WHPOpMAIUU U
WUTIOCTPUPOBATH peliacMble 3a7a4i HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOH TpaduKol u
UX KOMOUHAIUSIMHU.

KoMMyHuKaTHBHBIE YHUBEpPCcAJIbHbIE YUeOHbIEe 1€ CTBHS:

e B xoJe OOCYXJEHHs y4eOHOrO Marepuaia, pe3yJbTaTOB JIAOOPATOPHBIX paboT
MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl M BBICKA3bIBATh HJIEH,
HAaIleJICHHbIE Ha PelleHUEe 33/1a4u U MoJIepKaHne OJ1aroxesaTeIbHOCTH O0IIEeHNUS;

® COIOCTaBJIATH CBOM CYXKIEHUS C CYXICHHSIMH JPYrMX YYacTHMKOB JHaJiora,
0OHapYKUBATh Pa3ININE U CXOACTBO TTO3UIIHIA;

® BBIPAXKATH CBOIO TOUKY 3PCHHSI B YCTHBIX M MIMCHMEHHBIX TEKCTAX;



e yOJUYHO TIPEACTABIATH PE3yJbTaThl  BBIMOJIHEHHOTO (PU3UUYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

® [IOHMMAaTh W UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U WHJMBHIYyaTbHOU pabOThHI
MIPH PEIICHUH KOHKPETHON (PU3NYIECKOM MPOOIIEMBI;

® IIPUHUMATH LIEJIH COBMECTHOW [JEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS IO €€
JIOCTYDKCHHIO: PACTIPEIEATh POJIH, 00CYX IaTh MPOIECChl U Pe3yJIbTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIIONEI;

® BBHINIOJIHATH CBOKO YacTh pabOTHI, JOCTUTAsh Kau€CTBEHHOT'O pe3yJjbTaTa M0 CBOEMY
HaIpaBJIEHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C APYTMMH YJICHAMU KOMAaH/IbI;

® OIICHWBAaTh KAaueCTBO CBOErO BKJIaJa B OOMUN TPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHSI.

PeryasituBHble yHUBepCcaJIbHbIE YUeOHbIe /1eiicTBUS

Camoopranu3amnus:

® BBLIIBJIATH NPOOJIEMbl B KU3HEHHBIX M YUYEOHBIX CUTYyalUAX, TPEOYIOUIMX st
pereHus: GU3NIECKUX 3HAHUIM;

® OpPHUECHTHPOBATHCA B PA3NTMYHBIX MOJIXOJAX MPHUHATHS PEIICHUH (MHIWBHIYaIbHOE,
MPUHSTUE PEIICHUsI B TPYMIIE, IPUHATHE PEIICHUI TPYNIOi);

® CaMOCTOSITENIbHO COCTaBIISITh AJTOPUTM pelicHHs (U3MYSCKON 3aJadyd WIH TUIaHa
UCCIEIOBaHUsI C Y4ETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeIjlaraéMble BAPUAHTHI PEIICHUN;

e JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIHOHAIbHbI MHTE/JIEKT:

® JaBaTh aJICKBAaTHYIO OLICHKY CUTYallld U MIpeajiaraTh IIaH €€ U3MEHEHUS;

® OOBSCHATH TNPUYUHBI JIOCTHIKEHHUS (HEIOCTHKEHUS) PE3yIbTaTOB IEATEIHHOCTH,
JIaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

® BHOCUTHh KOPPEKTHUBBI B JEITCIBHOCTH (B TOM 4YHCIE B XOJ BBINOJHEHUS
(U3NYECKOTO HMCCIEIOBaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS
CUTyaIU}, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIIUX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSAM;

® CTaBUTH ce0s HA MECTO JIPYTOro 4esloBeKa B XOJI€ CIIOpa UM TUCKYCCUH Ha HAYYHYIO
TeMy, TOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYToro;

e IpU3HaBaTh CBOE NPABO HA OMMOKY NpH pEIIeHUH (PU3NYECKHX 3aJad Wi B
YTBEPKICHUSIX Ha HAyYHBIE TEMBI M TAKOE K€ MPaBO APYroro.

IHNPEIMETHBIE PE3YJIbTATHBI

K konIy o0ydueHus B 7 Kjacce IpeaIMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTD y OOYYAIOIIMXCS YMCHH:

® HCIIOJIL30BaTh TOHATHS: (U3NYECKHE M XUMHUYECKUE SIBJICHHS, HaOIIOJICHHE,
AKCIIEPUMEHT, MOJIeITb, TUTIOTE3a, SANHUIIB (PU3NIECKUX BEJIWYHH, aTOM, MOJICKYJIa, arperaTHbIe
cocTosiHUSL  BemiecTBa  (TBEpHOE, JKHUIOKOE, Ta3000pa3HOE), MEXaHWYEeCKOE JIBIKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, pPaBHOJICHCTBYIOIIAs CHIIA,
nedopMarus (yrnpyras, aacTHIecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

e paznmuyarh sBIeHUS (AUQQy3us, TEIUIOBOE JBWKCHHE YaCTHI[ BEIIECTBa,
paBHOMEpPHOE JIBMDKCHHE, HEPAaBHOMEPHOE [IBUKCHUE, WHEPLUS, B3aUMOJICHUCTBUE TeI,
paBHOBeCcHE TBEPHABIX TENl C 3aKPEIIEHHOW OChIO BpAlllCHWs, Tepeiada JIaBICHUS TBEPIABIMU
TEJIaMH, JKUIKOCTSAMHU W Ta3aMu, aTMOC(PEpHOE [aBJICHUE, IUIaBaHWE TEJ, IPEBPAIICHUS
MEXaHHYECKOM JHEPrHH) IO OINMCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJIICHUC,



® pacIo3HaBaTh MPOSBIICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KAIOIIEM MHpE,
B TOM 4HClie (PU3UYECKHE SBICHUS B MPUPOJIC: MPUMEPHI IBIKCHUS C PA3TMUYHBIMH CKOPOCTSIMH
B JKMBOM W HEXHBOW MNpUpoOJEe, ACHCTBUE CHIBI TPEHUS B NPHUPOAEC M TEXHUKE, BIUSHUE
aTMOC(EepHOTO JTABJICHUSI HA XMBOW OPraHM3M, IJIABaHWE PBIO, pblUard B Telie YEJIOBEKa, MPH
TOM MEPEeBOJIUTH MPAKTHUYECKYIO 3aJady B y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKku) (PU3NYECKUX SIBICHUN;

® ONKUCHIBATHh M3YyYCHHBIE CBONCTBA Tel W (U3UYECKUE SBJICHUS, MCIOJIb3YS
buznyeckue BeIHMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTh, CHJIa YIIPYT'OCTH, CHJIa TSDKECTH, BEC Tela, CUjla TPEeHHUs, JaBieHue (TBEPAOro Tena,
JKUJKOCTH, Ta3a), BBITAJKMBAIOINIAs CHWJIA, MEXaHWYecKas paboTa, MOIIHOCTh, IUIEYO CHIIHI,
MOMEHT CWJIBl, KOI(P(GUIIMEHT TIOJE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKas |
MOTCHIMATbHASl DJHEPTUs), TNPU OMHCAHWW TPABWIBHO TPAKTOBaTh (PUINYECKUN CMBICHT
WCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W €IUHUIBI (U3UYECKUX BEIMYHMH, HAXOIHUTh
(GbopMyIIbI, CBS3BIBAIONINE NaHHYIO (U3MUYECKYI0 BEITUYHMHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH
rpad UKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEITMYNH;

® XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOLECCHI, UCHOJIb3Ys
IIpaBUJIa CJIOKEHUS cui (BAOJIb OJHOM npsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECUS pbluara (OJ0Ka), «30JI0TOE MPABUJIIO» MEXAaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTHH, TIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYyIMPOBKY 3aKOHA U 3aIMCHIBATH €r0
MaTeMaTUYECKOE BBIPAXKECHHUE;

® OOBACHATH (PU3MYECKUE SIBICHUSA, MPOLECChl U CBOMCTBA T€J, B TOM YHCJIE U B
KOHTEKCT€ CHUTyalldid MPAKTUKOOPUEHTHUPOBAHHOI'O  XapakKTepa: BbIABIATH MPUYUHHO-
CJIEJICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE W3 1—2 JOTMYecKHX IIaroB c omopod Ha 1-2
M3YUYEHHBIX CBOMCTBA (PU3NUYECKHUX SBIICHUM, ((PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemath pacu€THhIE 3amadyd B 1—2 JEHCTBUS, WMCTOJB3YS 3aKOHBI U (OPMYJIBI,
CBsI3bIBarOIIMe (hU3MUYECKHEe BEIWYMHBI: Ha OCHOBE aHalW3a YCIOBHS 3aJaud 3alMChIBATh
KpaTKO€ YCIIOBUE, MOJACTaBIATh (PU3NYECKUE BEIUYMHBI B (POPMYIBI U MPOBOJIUTH PACUETHI,
HAXOJIUTh CIIPABOYHBIC JJAHHBIE, HEOOXOIUMBIE JJI PEIICHUS 3a/1ay, OLICHUBATh PEATUCTUYHOCTh
MOJTy4YeHHOU (PU3NUeCKON BETHUHHBI,

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh HpPH MOMOIIM (hU3MUEeCKUX
METOJIOB, B ONMCAHHUU HCCIEAOBAHUS BBIIEIATH IMPOBEpPSEMOE MPEANOoNIoKeHUe (TUIOTe3Y),
pa3inyaTh U MHTEPIPETUPOBATH MOTYUYEHHBIH pPe3yibTaT, HaXOIUTh OMIMOKH B XOJI€ OIBITA,
JlenaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;

® TIPOBOJIUTH OMBITHI IO HAOIOAECHNIO (PU3NUECKUX SBICHUM UM PU3NYECKUX CBOMCTB
TeN: (HOPMYITUPOBATH MPOBEPSIEMBIC MPEIOI0KEHHUS, COOUPATh YCTAaHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHus, 3aMUCHIBATH XO/I ONBITA U (HOPMYITHPOBATH BHIBOIBL;

® BBINOJHSTH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHU, MACChI TeJa, 00bEMa, CUIIBI U
TEMITepaTyphl C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3AMUCHIBATH MTOKA3aHUS
prOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPECHHIA;

® TIPOBOJUTH MCCIEAOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKOW BEIMUUHBI OT APYTOH C
MCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCHMOCTH IyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHM JIBUKEHHUS Tella, CHUJIbl TPEHMs CKOJBKEHHS OT Beca Tela, KadecTBa 00pabOTKH
MMOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHJIbI TPEHHS OT IJIOIIAIN CONPUKOCHOBEHHUS TEN, CHIIbI
YIOPYTOCTH OT YJUIMHEHUS! MPYXKUHBI, BHITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH
Tela U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Tejia, OT TIyOMHBI, Ha
KOTOPYIO TMOTPYKEHO TEJIO0, YCIOBUN TJIaBaHUS TEJ, YCIOBHI paBHOBECHs pbluara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIEAOBaHHUSA, COOMpPATh YCTAaHOBKY M BBHINOJIHATH
U3MEpeHus, Clenys MpeUIOKeHHOMY IUIaHy, (UKCHpOBaTh pE3yJabTaThl IONyYEeHHOH
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BUJEC NPEIIOKEHHBIX TaONHMIl W TpaduKoB, AeNaTh
BBIBOJIBI 110 pPE3YyJIbTaTaM UCCIIENOBAHUS;



® [IPOBOJAUTH KOCBEHHBIE HM3MEpEHMs (PU3NYECKMX BEJIUYMH (IUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPIOTO Tea, CHJAa TPEHUS CKOJIbKEHUS, JABJIEHUE BO3/yXa, BBITAIKHBAIOLIAs
cuiia, JefcTByIOIas Ha MOrpyKEHHOE B KMJIKOCTh Teno, K03(PUIMEHT MoJe3HOro AEeHCTBUS
IIPOCTBIX MEXAHMU3MOB), CJIEaysl MPEIIOKEHHOW MHCTPYKLUMH: NPU BBIIOJHEHUH W3MEPEHMH
coOHMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYHCIISATH 3HAUEHUE UCKOMOM BEJINUMHBI,

e coOmoAaTh MpaBWia TEXHUKH O€30MacHOCTH Ipu pabore ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

® yKa3blBaThb IPHUHUUIBI JAEHCTBHS INPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOABWKHBIA U
HETOABKHBIN OJIOK, HAKJIIOHHAs TUIOCKOCTH;

® XapaKTepU30BaThb NPUHIMIBI JACHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOICTB ¢ OMOPOM Ha MX ONUCAHUS (B TOM YHCIIE: MOJUIUITHUKHN, YCTPOHCTBO BOJONPOBO/A,
THJIPaBIMYECKUN TIPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC, apeoOMETp), HCIONb3Ys
3HaHHUSA O CBOHCTBaX (HU3MYECKUX SBICHUM U HeoOxoaumble (U3HYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

® MPHUBOJUTH MpPHUMEPHl (HAXOAUTh HWHGPOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW KU3HU A o0ecrneyeHus 0e30MacHOCTH
npyu OOpalieHnu C MpuOopaMM W TEXHHUYECKUMH YCTPOWCTBAMHM, COXpPAHEHHs 37I0POBbS U
COOJTIOJICHHSI HOPM KOJIOTMYECKOT 0 TIOBECHUS B OKpY Katollei cpejie;

® OCYUIECTBJIATh OTOOP MCTOYHHMKOB HMH(popManuu B MHTepHETe B COOTBETCTBHU C
3aJJaHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUH U MYTEM CpPaBHEHUS
Pa3IMYHBIX MCTOYHHKOB BBIJCNATh WHGOPMAINIO, KOTOpasl SBJSETCS MPOTUBOPEUMBOM MU
MOJKET OBITh HEJIOCTOBEPHOM;

® UCIIOJB30BaTh IPU  BBIIOJHEHMHM Y4YEOHBIX 3aJaHUM  Hay4HO-IOIYJIIPHYIO
auTepaTypy (QHU3MUECKOTo COJAEpKaHMs, CIPABOYHBIE MaTepuaibl, pecypcbl cetn HMHTEpHeT,
BJIaJIeTh NpPUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALMU M3 OIHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIE KPAaTKHE MICHMEHHBIE U YCTHBIE COOOIIEHUSI HAa OCHOBE 2—3
UCTOYHUKOB MH(POPMALUU (PU3UUECKOTO COJEp>KaHMs, B TOM YHCIe MyOJIMYHO JenaTh KpaTKue
COOOIIEHUsI O pe3ysbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEJOBAHUN, NMPU STOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBINH MOHATUHHBIN anmapar Kypca (U3UKH, COTNPOBOXKIATh BBICTYIIJICHHE
MpEe3eHTAlNEH;

® [IpH BHIIIOJIHEHUH Y4E€OHBIX IPOCKTOB U MCCIIEIOBAHUN pacpeaesaTh 00A3aHHOCTU B
rpynrne B COOTBETCTBUU C IIOCTAaBIEHHBIMU 3aJjauaMi, CIEAUTH 3a BBINOJHEHHEM IUIaHA
JecTBUH, aZeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTb I'PYMIIbI, BEICTPAUBAThH
KOMMYHHMKAaTHUBHOE B3aMMOJIEHCTBHE, yUNThIBasi MHEHHUE OKPY KAIOIIHX.

K xoHiy oOyuenust B 8 kiacce mpeJMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

® JCNOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIVIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIEeCTBA, KPUCTAJUINYECKHE U aMOP(HbIE Tela, HACHIIIEHHBIN
Y HEHACBHIICHHBIM Map, BIAXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, TEIUIOBOI
JIBUTATEb, DJJEMEHTAPHBIA JJIEKTPUYECKUN 3apsl, JJIEKTPUYECKOE II0J€, INPOBOJHUKU U
JUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

e paznuuaTh sBJIEHUS (TEIUIOBOE PACHIMPEHHME U C)KaThe, TeIulolepenaya, TeIIOBOe
paBHOBECHE, CMauyMBaHUE, KaNWUISpPHbIC SBJIEHUS, HUCHAapeHue, KOHJAEHCalus, IUIaBJICHUE,
KpUcTalu3anus (OTBepJeBaHKE), KUIIEHHUE, TeIulonepenaya (TeIuIonpOBOAHOCTb, KOHBEKIINS,
U3JIyYEHUE), INEKTpU3alns TeJ, B3aUMOJEHCTBUE 3apsiioB, JEHCTBHS 3JIEKTPUUECKOIO TOKa,
KOPOTKO€E 3aMbIKaHUE, B3aUMOJACHCTBHE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJIS1 HA IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHuTHas MHAYKIMS) 110 ONHUCAHUI0 UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;



® pacIo3HaBaTh MPOSBIICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPY’KAIOIIEM MHpE,
B TOM 4HClIe (U3MUECKUE SBJICHUS B TPUPOJEC: MOBEPXHOCTHOE HATSHKEHHE M KaNMUIAPHBIE
SABJICHUS B MNPUPOJE, KPUCTAUIBI B Mpupoae, uinydyeHue ConHila, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, OOpa3oBaHHME POCHI, TyMaHa, HHEs, CHEra, J3JIEKTPUYECKHE SBJICHUS B
atMocgepe, SIeKTPUYECTBO KHUBBIX OPraHM3MOB, MarHUTHOE Iojie 3eMid, JApeiid MOoICoB,
pOJIb MAarHUTHOTO TMOJIA JJI JKM3HM Ha 3emJjie, IMOJIIPHOE CHUSHUE, MPH 3TOM MEPEBOIUTH
MPAKTHUYECKYIO 3a/1a4y B Y4eOHYI0, BBIICISATH CYIIECTBEHHbIE CBOMCTBA (MTPU3HAKK) (PU3HUECKUX
SIBIICHUIA;

® ONUCHIBaThb H3YYEHHbIE CBOMCTBA T€l W (PU3NYECKUE SBJICHUS, WUCIOJb3Ys
¢u3nueckre BeIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIus, KOJUYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh BEIIECTBA, y/ebHas TEIJIoTa IJIaBJICHUs, yAedbHas TeIioTa napoodopazoBaHus,
yZenbHas TEMJIoTa CrOpaHus TOIUIMBA, KOA(HUIIMEHT MOJIE3HOTO JeHCTBUS TEIUIOBOM MalllMHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO3/JyXa, D3JEKTPUUECKUN 3apsl, CHJa TOKa, D3JIEKTPHUUECKOe
HanpsDKeHUE, COMPOTHBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBICHHME BeEIlIeCTBa, paboTa U
MOIIHOCTh 3JIEKTPUYECKOIO TOKA), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICIT
UCTIOJIb3YEMbIX BEIMYHH, 0003HAYECHUS U €IUHMIIBI (PU3NUECKUX BEIMYUH, HAXOJUTH (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaduKu
M3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS W IPOLECCHI, HCIOJIB3YS
OCHOBHBIE€ TOJOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHMSI BEUIECTBA, MPHUHIUI
CyNepHo3uIMK Nojell (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsijaa, 3akoH Oma juis
yJacTka 1enu, 3akoH /[xoyns—JIeHna, 3aKkoH coXxpaHEeHUs1 SHEPTUHU, ITPU 3TOM JaBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3alIUChIBaTh €T0 MaTEMaTHYECKOE BBIPAKEHHUE;

® OO0BACHATH (PU3MYECKUE MPOIECCHl M CBOWCTBA TeNl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUll IPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHOCIEICTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOTMYeCKHMX MIaroB C Omopoid Ha 1—2 H3y4yeHHBIX CBOMCTBA
bu3nUecKux ABICHUN, GPU3NUIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemath pacuy€THBIC 3a7ayd B 2—3 JeHMCTBUSA, MCIOJIB3YS 3aKOHBI U (OPMYIIbI,
CBSA3BIBAIOIIME (PU3MYECKUE BEIUYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3aJauyd 3allMChIBATh
KpaTKO€ YCJIOBHE, BBISBJIATH HEAOCTAaTOK JIAHHBIX JJISl PELICHUs 3aJayd, BbIOMPATh 3aKOHBI U
dbopMyIbl, HeoOXoaUMBIE Al €€ pellleHusi, MPOBOIUTh PAcU€Thl U CPAaBHHUBATH MOIYyUYEHHOE
3Ha4YeHUE (PU3NUECKON BETMUMHBI C U3BECTHHIMU JIAHHBIMH;

® pacro3HaBaTh IPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh HPHU MOMOIIM (PU3HUECKUX
METOJIOB, HCIIOJIB3Ysl OIMCAaHUE HCCIEIOBAaHMs, BBIIEIATH IIPOBEPSEMOE NPEAINOIOKEHHE,
OILICHUBATh MPABUIIBLHOCTH MOPSIIKA MIPOBEICHUS UCCIIEIOBAHMSI, JIEJIaTh BBIBOIBI;

® TIPOBOJIUTH OMBITHI IO HAOIOAECHNIO (PU3NUECKUX SBICHUM UM PU3NYECKUX CBOMCTB
Ten (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJIEHHS BO3JyXa OT €ro o0bEma, TeMIleparypsl,
CKOpPOCTH IIpollecca OCTBhIBAaHUS M HarpeBaHUs NpPH H3JIYYEHUH OT LBETa H3JIydaroumen
(moryomaronei) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI OT TEMIEPATypbl >KUIKOCTH H
IIoOmAaau €€ MOBEPXHOCTH, JJIEKTpHU3alUs TeJl U B3aUMOJICUCTBHE AJIEKTPUYECKUX 3apsJIOB,
B3aMMOJICIICTBHE IIOCTOSHHBIX MAarHUTOB, BHU3yaJlM3allisd MAarHUTHBIX IMOJIEH IOCTOSHHBIX
MarHuTOB, JEUCTBHMSI MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBAa  BJEKTPOJABUTATENs  IMOCTOSHHOTO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
MIPENONIOKEHUs, COOMpPaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHUS, OMUCHIBATH XOJ
omnbITa ¥ (pOpMyIHPOBATH BHIBOBL;

® BBINOJHATH NPSMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBLHOM BJIaKHOCTU BO3yXa,
CHJIBI TOKA, HAIPSDKEHHs C MCIOJIb30BAHWEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NUECKUX
BEJIMYMH, CPAaBHUBATDH PE3yJIbTAaThl U3MEPEHUH ¢ yUETOM 3a/1aHHOM a0COIIOTHOM MOTrPEIIHOCTH;

® IIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3UYECKOM BEIIMYUHBI OT JIPYTOH ¢
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHM (3aBHCHMOCTH CONPOTHBIIEHHS IPOBOAHHMKA OT €ro



JUIMHBI, TUIOIIAAN MOTIEPEYHOr0 CEUYEHUS U YEIbHOIO CONMPOTUBIICHHUS BEIIECTBA MPOBOJAHUKA,
CHIIBI TOKa, HMIYNIETO Yepe3 IMPOBOJHUK, OT HANpPSOKEHHWs Ha IPOBOJIHUKE, HCCICIOBAHUE
[OCJEIOBATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  NPOBOJHHMKOB):  IJIAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY U BBHITIOJIHATh U3MEPEHHUS, CIICIys TPEIIOKEHHOMY TUIaHy,
(bUKCUpOBaTh pe3yNbTaThl IMOJYYEHHOM 3aBHCHMOCTH B BHUJAE TaONUI U TpaduKoB, JenaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIETOBAHHS,

® [IPOBOAUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUUYUH (yAEIbHAsl TEIIOEMKOCTh
BEIIECTBA, CONPOTUBICHUE NPOBOJHHKA, paboTa W MOIIHOCTh DJIEKTPUYECKOTO TOKa):
IUTAHUPOBAaTh M3MEPEHMs, COOMpPATh HKCIEPUMEHTANBbHYIO YCTAaHOBKY, CIeAys HpPesIoKEHHON
MHCTPYKIIWH, U BEIYUCIISATH 3HAYCHUE BEIMYHHBI,

e coOmomaTh TMpaBWJIa TEXHUKHA O€30MacHOCTH TMpH pabore ¢ J1abopaTOPHBIM
00opyaoBaHUEM;

® XapaKTEepHU30BaTh NPUHIMIBI JACHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOHCTB € OMOPOM Ha UX ONMHUCAHMA (B TOM YHCIE: CUCTEMa OTOIUIEHUsS JOMOB, TUTPOMETD,
nmapoBasi ~ TypOWHA,  aMImepMerp, BOJIBTMETP, CUETYMK  OJIEKTPHUUECKOM  HHEpIHuH,
AJIEKTPOOCBETUTENbHBIE ~ MPHOOpBI,  HAarpeBaTesbHbIE  AJIEKTPONPUOOPHI  (IIPUMEPBI),
AIIEKTPUYECKHE TPEAOXPAHUTENHN, DIIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKa),
UCTONB3Yysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUM U HEoOXoauMmble (QHU3NUECKue
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M HM3MEPHUTEIbHBIE MPHUOOPHI 110
cXeMaM U CXEMaTHMYHBbIM pPHCYHKaM (OKHJKOCTHBI TepMOMETp, TepMoC, MCUXPOMETP,
THTPOMETp, JBHTaTelh BHYTPEHHETO CTOpPAHHS, SJIEKTPOCKOI, PEOCTaT), COCTABJATH CXEMBI
AIIEKTPUYECKUX IIeTed ¢ TOCIeNOBAaTEIbHBIM M MapajuIebHBIM COEIMHEHUEM 3IIEMEHTOB,
pas3nuvas ycIOoBHBIE 0003HAUEHHSI AJIEMEHTOB DJICKTPUICCKHX TICTICH;

® MPUBOAWTH MpPUMEPHl (HAXOAUTh HWH(MOPMAIMIO O TPHUMEpPax) MPAKTUUECKOTO
UCTIONIb30BaHUs (PU3NYECKUX 3HAHHWN B TOBCEJIHEBHOW YKU3HU JJIsl 0OecTiedeHns 0€301MacHOCTH
npu oOpamieHnu ¢ npubopamMM M TEXHMYECKUMM YCTPONMCTBAMM, COXpPAHEHHs 370POBbS U
COOJTIOJICHHSI HOPM KOJIOTMYECKOTO TIOBEACHHUS B OKpYIKaroIeH cpejie;

® OCYUICCTBIATH MOWCK HMH(MopManmu (usmueckoro conepkanus B MHTepHeTe, Ha
OCHOBE HMMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHMS JIOTIOJIHUTENBHBIX HCTOYHUKOB BBIJCIATH
MHPOPMAIINIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBON MITH MOXKET OBITH HEJIOCTOBEPHOM;

® CIIOJB30BaTh IPH  BBIIOJHEHMHM Y4YEOHBIX 3aJaHUM  Hay4HO-IOIYJIPHYIO
aUTepaTypy (QHU3MUECKOTo COJAEp)KaHMs, CIPABOYHBIE MaTepuaibl, pecypcbl cetn HHTEpHeT,
BJIaJIeTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALMU M3 OIJHOH
3HAKOBOM CUCTEMBI B JIPYTYIO;

e co37aBaTh COOCTBEHHBIC NHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mmas
MHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOTO COJEpKaHHs, B TOM YHCIE MyOJUYHO
NPEICTaBIATh PE3YJIbTAaThl TPOCKTHON WM WCCIEIOBATEILCKOW JEATENBHOCTH, IMPH 3TOM
IpaMOTHO HCIIOJIb30BaTh M3YYECHHBIM MNOHATHHHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATh
BBICTYILJICHHE MIPE3CHTAIUEH;

® [IpU BBINOJHEHUHM YYEOHBIX IPOEKTOB M MCCIEJOBAHUN (PU3MYECKHX IPOLECCOB
pacrpenenaTs 00S3aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IOCTABICHHBIMH 33/1a4aMH, CICIUTH 32
BBINOJIHEHUEM IIJJaHa JIEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B JICSTEIBHOCTh T'PYMIIbI, BEICTPAHBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, MPOSBIISSL
TOTOBHOCTb pa3peiaTh KOH(QIUKTBHI.

K koH1y oOyueHus B 9 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

® CIIOJB30BaTh IOHATHUSA: CHCTEeMa OTcuéTa, MaTepuajbHas TOUYKA, TPAEKTOpUS,
OTHOCHTEIIEHOCTh MEXaHHYECKOTO JIBIKCHHUs, NedopMmanus (ympyras, TUIacTHUECKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M Teperpy3kH, LEHTP TSHKECTH, aOCOIIOTHO



TBEPJI0E TENO, LICHTP TSHKECTHU TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJIeOaH!Us U BOJHHI,
3BYK, HHQPa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl HCITyCKaHUs M TOTJOLIeHus, anbda, 6eta- u
ramMMa-u3iydyeHus, U30TOIbI, SiJepHas YHEPreTHKa;

e paznuuaTh ABJICHHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE IPSIMOJIMHEHHOE IBHKEHHUE,
PaBHOYCKOPEHHOE IMpPSIMOJMHENHOE JBHXKEHHE, CBOOOJHOE NAaJCHHE TEJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKpPY)KHOCTH, B3aUMOJIEHCTBUE TeJ, PEaKkTUBHOE IBIKEHHE, KosebaTeabHOoe
JIBIDKEHHUE (3aTyXarollue M BBIHYXKJICHHbIE KOJIEOaHUs), pPE30HAHC, BOJHOBOE JBUXKEHHUE,
OTpa’k€HHE 3BYyKa, MNPSAMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE U NPEIOMIIEHHE CBETa,
MIOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, pa3jokKeHHEe OeNoro cBeTa B CIEKTP M CIIOKEHHUE
CHEKTpPaIbHBIX IIBETOB, AMUCIEPCUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4eHMs) IO ONMCAHMIO HMX XapaKTEpHbIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh MPOSBJICHUE U3YUYECHHBIX (PU3MUYECKUX SIBICHUI B OKpY’KAIOIIEM MHpE
(B TOM uMcne ¢u3NYECKUe SBICHHUS B MPUPOJE: NPUIMBBI U OTIUBBI, JIBIIKEHHE ILJIAaHET
CosHEYHOH CHCTEMBI, PEAKTUBHOE JIBUJKEHUE >KMBBIX OPIaHMU3MOB, BOCHPHUITHE 3BYKOB
KUBOTHBIMH, 3€MIJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 5XO, L[BETa TeJl, ONTHYECKHE
SBJICHUA B TpHpoOJiE, OHOJIOTHYECKOE JeHCTBHE BHIUMOIO, YIbTPa(UOIETOBOTO U
PEHTTEHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIM paJlOaKTUBHBIA (OH, KOCMHYECKHE JIyYH,
paZMOaKTUBHOE W3IIyUYEHUE MPHUPOAHBIX MUHEPAJIOB, IEHCTBUE PAAUOAKTUBHBIX W3IYYEHHH Ha
OpraHHu3M 4eJlOBeKa), MpPU 3TOM MEpPEeBOAUTH MPAKTUYECKYIO 3ajadyy B y4eOHYIO, BBIIEIATH
CyIIleCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONHUCHIBATh M3y4YCHHbIE CBOWCTBA Tel W (PU3MUYECKUE SBJICHUS, HCIONb3Ys
¢bu3nyeckre BeJIMYUHBI (CpeAHss U MTHOBEHHAs! CKOPOCTh Te€Ja IPU HEPAaBHOMEPHOM JIBUKEHUH,
YCKOpEHHUE, IepeMEIleHue, MyThb, yIioBas CKOPOCTb, CWJa TPEHMs, CHJIa YIPYrocTH, CHJa
TSOKECTH, YCKOpPEHHE CBOOOJHOIrO TMaJeHMs, BEC Tejla, MMITYJbC Tela, HMITYJIbC CHJIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHLUHUAJbHAsI JHEPrusl Teja, MOJHATOrO HaJ
MIOBEPXHOCTBIO 3€MJIM, MOTEHIHMAJbHAsl 3HEPrUsl CHKATOW MHPY)KHUHBI, KMHETHUYECKas >HEprus,
MI0JIHAsl MEXaHUYEeCKas SHEPIHsl, IEPUOJ U YaCcTOTa KoJeOaHW, ITIMHA BOJIHBL, TPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETA, MMOKa3aTelb MPEJIOMIICHHS Cpelibl), PU OMUCAHUU MPABUIIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIOIB3YEMBIX BEJIMYMH, 0003HAUCHUS M €IHMHHUIBI (PU3NIECKUX
BEJIMYMH, HAaXOAMTb (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (U3MUECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH Ipa)MKN N3yUYSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

® XapaKTEepH30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHHUS W TMPOIECCHI, HCIIOJIB3YS
3aKOH COXPAHEHHs HHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMI CYNEPIO3ULUN CHJI,
MIPUHIIAII OTHOCUTENbHOCTU [anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI
OTpaXKCHMsI U IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUsS 3aps0BOIO M MACCOBOIO YHCEN INPHU
SAJIEPHBIX pEaKUUsiX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIlUCHIBATh €TO
MaTEMaTHYECKOE BBIPAKEHHUE;

® O0BACHATH (PU3MUECKUE MPOIECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyallMi MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYUHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTh OOBSACHEHHE M3 2—3 JIOTMYECKUX LIaroB C OMNOpoid Ha 2—3 M3y4YEHHBIX CBOMCTBA
bu3nUecKkux ABICHUN, GU3NUIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbIE 3a7a4yd (ONMUpAIOLIUECs Ha cHcTeMy U3 2-3 ypaBHEHH),
UCIIOJNIB3YSl 3aKOHBI M (HOPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKUE BEITUUYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/layM 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIC
JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IJISl PELIeHHs, TPOBOAUTH PACUETHI U
OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh NPU MOMOIIM (UZNUECKUX
METO/IOB, HCHOJIb3ys ONMCAHUE HCCIEA0BaHMs, BBIACIATh NPOBEPSEMOE IPEANOI0KEHHUE,



OIICHMBATh  MPABWIBHOCTh TIOPSAKAa TPOBEACHHUS  MCCICNOBAaHUS, JieJaTh  BBIBOJBI,
MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUHN U OIIBITOB;

® TIPOBOJIUTH OMBITHI IO HAOIOAECHNIO (PU3NUECKUX SBICHUM UM PU3NYECKUX CBOMCTB
Ten (M3ydeHrue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCHMOCTh MeproJia
Kosie0aHu# MPy>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJeOaHUH, MPSMOIIMHEHHOE PacIPOCTpaHEHUE CBETA, pa3jioxkeHHe OerIoro
CBETa B CIEKTp, U3yUYECHHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKalie U CBOWCTB M300paxeHUs
npeaMeTa B coOuparoiied JuH3e, HaOII0eHUE CIUIOUIHBIX U JTUHEHYATHIX CIEKTPOB U3ITyUCHHUS):
CaMOCTOSITENILHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHMUS, OMUCKHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

® TIPOBOJUTH MPH HEOOXOAMMOCTH CEPUIO MPSMBIX M3MEPEHUH, ONpeaesss CpelHee
3HAaYCHHUE U3MEPSEMON BEIMUUHBI ((POKYCHOE pacCcTOsTHHE COOMpArOIIeii JINH3bI), 000CHOBHIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTEITLHOTO TPUOopa);

® TPOBOJUTH UCCIEIOBAHUE 3aBHCUMOCTEH (DM3MYECKUX BEIMYUH C HUCIIOJIb30BAHUEM
NPSIMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JIBHKEHHU Oe3
HAYalbHOM CKOpPOCTH, TMepuoja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKa OT JJIMHBl HHUTH,
3aBUCUMOCTH YyTJIa OTPAKCHHA CBCTA OT yIJla MAaACHUA WU yIJia HNPCIOMIICHUA OT yIJia HaI[eHI/ISI)I
TUTAHUPOBATh MCCIIE0BAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
HOqueHHOﬁ 3aBUCUMOCTH (bl/IBI/I'-ICCKI/IX BCJIIMYHNH B BUC Ta6JII/III n I‘paq)I/IKOB, JAcJIaTb BBIBOAbI
0 pe3yJibTaTaM HCCIe0BaHuUS;

® TPOBOJUTH KOCBEHHBbIC HU3MEpEeHHs (PU3UUYECKUX BEIMYUH (CPEAHSISl CKOPOCTh U
YCKOpEHHE Tella TPpH PABHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHWE CBOOOJHOTO TaJICHUS,
KECTKOCTh MPYKUHBI, KOIPPUIIMSHT TPEHUS CKONBKEHHUsS, MeXaHu4decKasi padoTa U MOIIHOCTb,
qacToTa U MEpruog KOJIeOaHMIT MaTeEMaTUYECKOTO U MPY>XUHHOI'0 MasATHUKOB, OIITHYCCKAs CUJia
coOuparomieid  JHUH3BI, pAJAMOAKTUBHBIN  (OH): TMJIaHWpPOBaTH HU3MEpEHUs, CcooupaTh
SKCIICPUMCHTAJIbBHYIO YCTAHOBKY W BBINIOJHATH U3MECPCHUSA, CIICAYA HpG}IHO)KeHHOfI HHCTPYKIIUU,
BBIYHCIISATH 3HAYCHHUE BETMYMHBI M aHAIIM3UPOBATH MOJTYUYSHHBIE PE3YIbTAThl C YUETOM 3a/T1aHHOM
MIOTPEUTHOCTH U3MEPEHUI;

e coOmomaTh TMpaBUjia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

® Da3jindaTb OCHOBHBLIC MNMPU3HAKU HU3YUYCHHBIX (1)I/ISI/II-I€CKI/IX MOZICJ'IGfII MaTcCpurajibHasa
TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOUYCHHBIN UCTOUYHUK CBETA, JTy4, TOHKAs JMH3a, IJIaHeTapHas
MOJIENTb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

® XapaKTepu30BaTh NPUHLUIBI JEUCTBUS M3YyYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOWCTB C OMOpPOM Ha WX OMHUCAHHS (B TOM YHCIE: CHUAOMETP, JATYUKU TOJIOKEHUS,
paccTosiHUSL U YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, MepucKorn, ¢oToanmapar, ONTHYECKUE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), WCIONB3Yys 3HAHUS O CBOWCTBAX
buznyecKux SBICHUN U HEOOXOAUMBbIE (PU3NUECKIE 3aKOHOMEPHOCTH;

® HCMOJBb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPHU PELICHUH Y4eOHO-
MPAKTUYECKHX 3a/1a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOCHUS M300paKEHHI B TUIOCKOM 3epKalie U
cobuparoIie TMH3e;

® MPUBOAWTH MpPUMEPHl (HAXOAUTh HWH(OOPMAIMIO O TPUMEpPax) MPAKTUUECKOTO
UCTIONIb30BaHUs (PU3NYECKUX 3HAHHWI B TOBCEJIHEBHOW JKU3HU JJIsI oOecTiedeHns 0€301macHOCTH
npu obOpamieHuu ¢ TpuOOpaMU U TEXHUYECKUMH YCTPOHMCTBAMHU, COXpPAaHEHHUS 30POBBS U
COOITIOJICHHSI HOPM KOJIOTMYECKOTO TIOBEACHHUS B OKpYIKaroIe cpejie;

® OCYHICCTBIATH MOWUCK HWHGpOpManuu (U3UIECKOro conepkanus B HHTepHere,
CaMOCTOSITENILHO  (OpMyTHpYsT  MOUCKOBBIM  3ampoc, HAXOAWTh TYTH  OMNpeAeTeHUS
JIOCTOBEPHOCTH TIOJYYCHHOU WH(OpPMAIIMK HAa OCHOBE MMEIOIIMUXCS 3HAHUN U JOTIOTHUTEITHHBIX
HUCTOYHUKOB;



® UCIOJB30BaTh IPH  BBIIOJHEHMHM Y4YEOHBIX 3aJ@HUM  Hay4HO-IOIYJIPHYIO
aUTepaTypy (QHU3MUECKOTO COJAEpKaHMs, CIPABOYHBIE MaTepuaibl, pecypcbl cetn HHTEpHeT,
BJIaJIeTh NpPUEMaMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALMU M3 OIHOH
3HAKOBOM CUCTEMBI B JIPYTYIO;

e co3/laBaTh COOCTBEHHbIE IIMCHbMEHHBbIE M YCTHBIE COOOILIEHUS HAa OCHOBE
MH(POPMALIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COJEpKaHMs, MyOJIUYHO MPEICTaBIATh
pe3yibpTaThl IPOEKTHOM WM MCCIIEIOBAaTEIbCKON JEATENBHOCTH, NPH OSTOM TI'PaMOTHO
UCIIOJIb30BaTh U3yUEHHBIN MOHATHIHBIN anmapaT U3y4yaeMoro paszena (pU3MKu U COMpOBOKAATh
BBICTYIUICHHE MTPEe3eHTALUEN ¢ YYETOM OCOOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsmn4yecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM (uudpossbie)
n/n NMPorpamMmbl Bcero Kontpoaeusie | - Tpakruieckn oOpa3oBaTe/ibHbIE
padoThI e padoThbI pecypebi
Pa3nes 1. ®usnka u eé poJsib B NO3HAHUH OKPY/KAIOILIEr0 MUPa
bubnnoreka [IOK
11 Pu3uka - Hayka o npupoze 2 https://m.edsoo.ru/7t416194
bu6mmoreka [JOK
1.2 DHIHHCCKHC BETHHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAaYYHBINM METO ITO3HAHUS 2 1 bubmorexa LOK
' Y 8 https://m.edsoo.ru/7t416194
Hroro no pazgeny 6
Pa3nes 2. [leppoHayajibHbIe CBeIeHHSI O CTPOEHUH BellecTBa
bu6mmoreka [{OK
2.1 CTpoenue semecTsa ! https://m.edsoo.ru/7f416194
29 JIBUeHUE U B3aUMOJICVICTBUE YACTHI] ’ 1 bubmuoreka [JOK
) BEIECTBA https://m.edsoo.ru/7t416194
bu6mmoreka [IOK
23 ArperaTHble COCTOSIHHSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3anMojeiicTBre Te
bu6mmoreka [JOK
31 Mexarueckoe JBxeHHe 3 https://m.edsoo.ru/7f416194
bubmnoreka [IOK
3.2 HMueprums, macea, II0THOCTS 4 ! https://m.edsoo.ru/7f416194
33 Cuna. Buas! cun 14 1 2 bubmorexa [IOK

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 pazgeny 21
Pasnen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 HNasnenue. Ilepenaya naBnenus TBEPABIMU 3 bubnnorexa [IOK
’ TeJNaMH, JKUAKOCTSIMH U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Jlasnenne xuaKocTy > https://m.edsoo.ru/7f416194
bubmnoreka [HOK
4.3 Ammoceproe raBieHme 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBue KUIKOCTH U I'a3a Ha MOrPYyKEHHOE 7 2 3 bubmuoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes S. PaboTra 1 MOIIHOCTB. JHEpPrus
bu6nmorexa [JOK
31 Pabota n mommocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocteie Mexam3Mel > ! https://m.edsoo.ru/7f416194
bu6mmorexka [JOK
>3 Mexanruteckas SHepris 4 I ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4 12



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

8 KIIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne m/n NMpOrpamMmbl Bcero KoHTpoIbHBI HpaxTuyeckue o0pa3oBaTejbHbIE
e padoThbl padoThI pecype
Pa3znen 1. TenioBbIe AIBJIeHUA
. bu6mmoreka [IOK
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1 ce
bubnuorexa IHOK
1.2 Tennosbie npouecch! 21 I > https://m.edscl){).m/ 7f4181ce
Hroro no pazgeny 28
Pazaen 2. DjekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS
71 DNEeKTPUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubmuorexa [JOK
) 1 UX B3aUMOJEUCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 Eﬁg?;ﬁeeliﬁ)orlsﬁ f4181ce
but6mmoreka [{OK
23 MarsuTHbIC ABICHA 6 I L5 https://m.edsoo.ru/7f4181ce
Bubnuoreka IIOK
2.4 DneKTpoMarHuTHas WHIYKITUS 4 https://m edS(I)_E) ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 14.5



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

9 KJIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3iesioB U TeM K (ungposbie)
B NMpOrpamMmbl Bcero OH;pom’HH IpaxTiyeckue o0pa3oBaTejbHbIE
e padoThI padoThI pecypeb
Paszpnen 1. Mexanu4yeckue siBJICHUSI
11 MexaHn4ecKoe IBMKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
) OTIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Biaumoneiictaue Ten 20 ! 3 https://m.edsoo.ru/7t41a4a6
bu6nmoreka [JOK
1.3 3aKOHBI COXpAHEHHA 10 3 https://m.edsoo.ru/7t41a4a6
Hroro no pasneny 40
Pasnen 2. Mexann4yeckue KoJa1e0aHUsI M BOJIHbBI
bu6nuoreka [JOK
2.1 Mexanndeckue KojiebaHus 7 3 https://m.edsoo.ru/7f4 1 ada6
but6mmoreka [{OK
2.2 MexaHnuyeckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMAarHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubnuorexa [JOK
) JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
bubmuoreka [JOK
4.1 3aKOHbI PacCIpOCTPAHEHHUSI CBETA 6 2 https://m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
4.2 JIuH3BI U ONTUYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
4.3 Paznosxenue 6eoro cBeTa B CIEeKTP 3 2 bubnuorexa [[OK



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

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

Uroro no pazneny 15
Pa3zgea S. KBanToBbI€ sIBJICHUSI
5.1 Hcnyckanue u norjioneHue cBeTa aroMoOM 4 1 bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aTOMHOrO s71pa 6 1 Eggglf/(gilii.oﬁﬁ f41a4a6
5.3 SnepHbie peakuu 7 1 Eggizﬁéeziﬁ)(ﬁf/ 7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-0000111a10 1M MOTYJIb
6.1 [ToBTOpeHune u 06001IeHNE COAepIKAHUS 9 ) bubmuoteka [{IOK
Kypca ¢u3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

ITOYPOYHOE IIVTIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoThI

Jlara
H3Yy4YeHH
b |

DJIeKTPOHHbIE HU(POBLIE
oOpa3oBaTejibHbIE

pecypchl

®u3uka — Hayka O PUPOJE.
SBnenus npupobl. PusndeckKure
SIBJICHUSI

MexaHu4deckue, TEIUIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckre BETUINHBI U UX
HU3MCPCHHC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYpPhI IPU IOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaTYMKA TeMnepaTypbl”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAy4HBIN METO
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUM C IIOMOUIBIO0 MOJEJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09172a

Ypok-uccnenosanue "[Ipoepka
THIOTE3bI: NadbHOCTh MOJETA
[IapyKa, MyIIEHHOTO
TOPU30HTANILHO, TEM OOJIbIIIE, UeM
OoJpIle BBICOTA MTycKa'

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIECTBA

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>KEHUE YaCTHUIl BEIIECTBA

Bbu6mmorexa [JOK



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

https://m.edsoo.ru/ff0a013e

VYpoxk-uccinenopanue «OMNbITHI IO

B3aumoaeicTeus Ten. Cuina

9 HaO0JIOEHUIO TEINIOBOTO
paCHIUPEHUS Ta30BY
10 ArperaTHble COCTOSIHUS BEUIECTBA
B3aumocBsi3p MeXTy CBOWCTBAMU
BEILIECTB B pa3HBIX arperaTHbIX
11 COCTOSIHUSAX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OCOOEHHOCTH arperaTHbIX
COCTOSIHUH BObI
MexaHH4eCcKOe NBIKEHUE.
12 PaBHOMEpHOE Hzllie ABHOMEPHOE bubmorexa HOK
P P p https://m.edsoo.ru/ff0a05¢c6
NIBUKEHUE
13 Cxopoctb. EnuHUIEI ckOpoCcTH bubnuorexa LIOK
P ) I p https://m.edsoo.ru/ff0a079¢
14 PacueT myTH U BpeMEHHU IBUKEHUS Bronrorexa HOK
y P a https://m.edsoo.ru/ff0a0aed
Hueprust. 3aK0oH HHEPIINH.
15 Bsaplf;oneﬁcmne TeJ'IpIIjaK OpUYnHA Br6morexa LOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHHUsS CKOPOCTH JIBIKEHUS Tell
IImoTHOCTH BemecTBa. Pacuer
16 Macchl U 06”[;611\]/1121 TEJAa II0 €r0 Brbmorexa OK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopatopHas pabota
17 «Ornpenenenue MIOTHOCTH TBEPAOTO
TEI
18 Pemenue 3aga4d mo teme bu6mmorexa [JOK
"[TnoTHOCTH BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuita KaKk XapakTepruCTHKa



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

yrpyroctu. 3akoH I'yka

JlabopaTtopHas pabota «3yueHue
3aBUCUMOCTH PACTAKCHUA

20
(medopmanum) Ipy>KUHBI OT
IIPUJIOKEHHON CHJIBI»
21 SIBnenune tarorenus. Cuia TSHKECTH
CBS3b MEXIY CHJIOH TSDKECTU U
22 Maccou Tenze[lyBec Tea. Pemmenue bubmorexa LIOK
e ) " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cua TSKeCTH
Cuna TsDKeCcTH Ha TUX IUTAHETAX.
23 dusnueckue xa allclfg UCTUKHU Brbmaorera IIOK
P P https://m.edsoo.ru/ff0al502
IUIaHET
bubmuoreka [JOK
24 WNsmepenune cuwi. JlunamMmoMeT
P A p https://m.edsoo.ru/ff0al8cc
bubmanoreka [IOK
25 Bec Tena. HeBecomoc
et BECOMOCTR https://m.edsoo.ru/ff0al778
CiiokeHue OBYX CUJI, HallPaBJIEHHBIX
26 10 OTHOM nﬂﬂi]/loﬁ ’ ’ bubmorexa HOK
A o P ) https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIAs CHIT
27 Pemienne 3agau no teme
"PaBHoneiicTByromas cri”
Tpenne CKONbXKEHUA U TPEHUE
28 H(I))Ko;l Tpenune B ripupo pe " Enbmmorexa OK
- 1P pupoa https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopHas pabota «3yueHue
3aBUCUMOCTU CUJIBI TPEHUS
29 CKOJILKEHUS OT CI/IJ‘IBIp aBJICHUS U Bubmiorexa IIOK
5 https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCS
ITOBEPXHOCTEH»
30 Pemenue 3amau Ha onpeencHue

PaBHOJCHCTBYIOLIEN CHJIbI



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

Pemrenue 3agad mo remam: «Bec
tenay, «['paduyueckoe n3obdpakeHue

bu6morexa [JOK

31
ciny, «CHuias», https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CHAIDY
KonrponbHas padora nmo remam:
«MexaHn4ecKoe IBIKCHHEY,
32 «Macca, IJIOTHOCTBY, «Bec Tenay,
«I"padmueckoe n300pakeHUe CUI,
«Cunp»
33 Hasnenne. CriocoObl yMEHbBIICHUS U bubnuoreka [IOK
YBEITWUCHUS TABICHUS https://m.edsoo.ru/ff0a20a6
e .3
o | e o B 10K
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
I N
s | Mo s mépzuns B LOK
» A ’ https://m.edsoo.ru/ff0a25b0
3axon [lackans
o | Moo e 1 e B LOK
a https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3aga4d no teme «JlaBneHue bubmuoreka [JOK
B JKUJKOCTHU M rase. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
bubmnoreka [IOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapaBanueckuii mpecc bubmorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopiHeBoi
JKUIKOCTHBIM HAacoc
Atmocdepa 3emin. [Tpuunnel
41 CYIIECTBOBAHUS BO3IYIIIHOMN bubmuorexa [JOK

000JIOYKH 3eMIIH. 3aBUCUMOCTD
aTMOC(EpHOTO TaBJICHHSI OT BBHICOTHI

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a2b5a

HaJ YPOBHEM Mopsi

42 Bec Bo3ayxa. ATmMochepHoe bubmuorexa [JOK
JIABJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro bubnuorexa [IOK
nasnenus. OneiT Toppuuenmm https://m.edsoo.ru/ff0a2da8
| oo e Buonesa 10K
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouna. Atmocdeproe bubmuorexa [JOK
JaBJICHHE HAa Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amau no reme
46 n n
ATMmochepHoe naBJIeHUe
47| nompymenmocn i tero. buGanorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
Jlaboparopnas pabota
48 «OmnpeneneHue BHITAIKUBAIOIICH bubnuorexa [JOK
CHJIBI, IEHCTBYIOIIEH Ha T, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTH)
JlabopartopHnast pabota 1mo Teme
o | dccrmomme mrenoen e S
ne o https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh 4aCTH
Tena»
bu6mmoreka [IOK
>0 Inaparue e https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KonctpyupoBanue apeomeTpa Wi
51 KOHCTPYUPOBAHUE JIOJAKHU U

OIpeieIIeHne €€
Ipy3000AbEMHOCTH "



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a2b5a

52

Pemrenue 3amad mo reMam:
«IInaBanue cynos.
Bo3znyxomiaBanue», «JlaBinenue
TBEPJIbIX TEJ, )KUJIKOCTEU U Tra30By»

bu6morexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

54

MortHocTh. EMUHUIBI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MpH
noabEMe 1o jJectHure"

56

IIpoctsie MexaHu3MBI. Phryar.
PaBHOBecue cuil Ha pplyare

57

KonTponbhas pabota no teme
«JlaBneHue TBEpABIX TE,
KHUJKOCTEH U ra30B» /
Bcepoccuiickas npoBepodHas
pabora

58

PesepBHblii ypok. Pabora ¢
TeKCTaMHM 1o TeMe «/JlaBiieHue
TBEPABIX TEJN, KUAKOCTEH U ra30B» /
Bcepoccuiickas npoBepodHas
pabora

bu6mmorexka [JOK
https://m.edsoo.ru/ff0adffe

59

Peruaru B TexHHKe, OBITY U IPUPOJIE.

Jlaboparopuas padota
«HccnenoBanue ycioBui
pPaBHOBECHSI pbIUaray

0.5

bubmnoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agay mo temMe «Y CI0BUSA
pPaBHOBECHSI pbIUaray

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadduiment monesHoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne K11/ HaknoHHOM

0.5



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

IIJIOCKOCTH

62

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITJ["

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adc48

63

Mexanuyeckas dJHEprusi.
Kunerndeckas 1 OTCHIMAIBHAS
JHEPrHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPIUU

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a4360

65

VY pOK-3KCIIEPUMEHT 110 TeEMe
"DKCHeprUMEHTAIbHOE OIpeIEeTICHHUE
WU3MEHEHHs KUHETHYECKOH U
MIOTEHIMATIbHOW SHEPIUH IIPH
CKaTBbIBAaHUM TeJIa M0 HAKJIIOHHOM
IJI0CKOCTH"

66

Konrponsnas padora no Teme
«PaboTa u MOIIHOCTB. DHEPTHs»

67

PesepBHblit ypok. Pabora ¢
TeKCTaMH 110 TeMe "MexaHn4yeckoe
nBIxKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeec6

68

PesepBHblit ypok. Pabora ¢
TekcTaMH 1o Teme "Pabora.
MomHocTs. DHeprus'

OBIIEE KOJIMYECTBO YACOB ITO
[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48

8 KIIACC

No KoanuecTBo yacos JlaTa JJIeKTPOHHbIE U (POBLIE
_ Tema ypoka Kourpoabubie | Ilpakruueckue | M3y4eHH | oOpa3oBaTeibHbIe
n/m Bcero
padoThbI padoThI A pecypchl
OcHOBHbIE TOJOKEHUS
1 MOJIEKYJIIPHO-KHHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
MIOJITBEPIKICHUS
2 Macca 1 pa3Mep aTOMOB U MOJIEKYJI 1
Mogaenu TBEpIOro, )KUIKOTO U
3 ra3§06 a3H01;Ic[> coémaiuﬁ 1 bubmmorexa IIOK
p https://m.edsoo.ru/ff0a540e
BEIIECTBA
OObscHeHne CBOMCTB TBEPAOTO,
KHUKOTO U Ta3000pa3HOT0
4 COCTOSIHUH BEIIECTBA HA OCHOBE 1
ITOJIOYKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TeOprun
5 Kpucrannuueckue u amopgpHbIe | bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalWUISIPHOCTb. 1 bubnuoreka [IOK
[1oBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciMpeHue u cxaTue 1 bubmoreia HOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIiepaTypbl
8 CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS 1
JaCTHII
Baytpennss sueprusi. CriocoObt bubmuorexa [JOK
9 o 1
W3MEHEHUs BHYTPEHHEH YHEPTUH https://m.edsoo.ru/ff0a5c60
10 Bunsl Tennonepenaun 1 bubmorexa HOK
! peAl https://m.edsoo.ru/ff0a6412



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

11

VYpok-koudepennus "[IpakTrueckoe
HUCIOJIL30BaHNUE TEIUIOBBIX CBOIICTB
BEIIECTB M MAaTEPHAIIOB B LIEJISIX
sHeprocoepexeHus "

bu6morexa [JOK
https://m.edsoo.ru/ff0a65c0

KomnyecTBO TEIIOTHI. YI[GJ'IBHaH

Bbu6mmorexa [JOK

12
TEINIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOro Oaianca.
13 TSHﬁgogffleII I/IH:CI'?JI(I;BOG ’ bubmorexa LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabora
14 "UcciienoBaHuE SIBICHUS Bbu6mmorexa [JOK
TEIJI000MEHa MTPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Tropsiueit Bojbl"
Pacuer koauuecTBa TEIIOTHI,
15 HEOOXOIUMOTO /TSI HarpeBaHUs
TEJIa ¥ BBIIEISIEMOT0 UM TIPH
OXJIaXKIEHUU
o | Dot BuGorea 10K
ped 2 " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIECTBA
17 DHeprus TOIMBa. Y IeabHast bu6mmoreka [JOK
TEIJI0TA CrOPAHUS https://m.edsoo.ru/ff0a7b5a
I1
18 K H;::aiipfqgci;lfggiB?{iinaﬂ buGmorera [IOK
P e https://m.edsoo.ru/ff0a71d2
TEIIO0TA [UIABICHUS
19 ?SgOEaZEEEE’é paii?ll{oﬁ TEIIOTHI Eubmiorexa HOK
e y,,ﬂ https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbIa
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
1 Kunenue. YnenbHas Temiora bu6nmoreka [JOK

napooOpa30BaHUs U KOHJICHCAIINH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7b5a

3aBUCHMOCTh TEMIIEPATYPhI
KHIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCHUTENFHOM BIIAYKHOCTH
BO3yXxa"

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha OIpPCACIICHUC
BJIQXKHOCTHU BO3yXa

24

[TpuHIUTIBI paOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTen» BHYTPEHHETO CrOPaHUs

25

KIIJI TenmoBoro aBurarers.
Term1oBele ABUTATENN U 3aIUATA
OKPYIKAIOIICH CpeIbl

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

26

3aKoH COXpPAaHCHUA U IPCBPALLICHUA
OHCPI'MU B TCIJIOBBIX IMPOILICCCAX

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMme "TennoBbie ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BelgecTna"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a832

28

KonTponbnas pabota mo teme
"TertoBble BieHUA. I3MeHeHNE
arperaTtHbIX COCTOSTHUI BemiecTBa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpusanus ten. [[Ba pona
AJIEKTPUYECKUX 3aPSI0B

30

Ypok-uccienoBanue
"DnexkTpu3auus Tea UHAYKIUEH 1
IIPU CONPUKOCHOBEHUU"

31

B3anMopeicTBre 3apsyKeHHBIX Tell.
3akoH KysnoHa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a7c7c

DJIEKTPUYECKOE TOJIE.
HanpsikeHHOCTB 3JIEKTPUYECKOTO

bu6morexa [JOK

32
nosist. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX MOJIEN
Hocwurenu snexkTprueckux 3apsiioB.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToMa
IIpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
34
COXpaHEHUS IEKTPUIECKOTO 3apsija https://m.edsoo.ru/ff0a8et6
Pemenue 3aga4 Ha npruMEHEHUE bu6mmoreka [IOK
35 .
CBOWCTB DJICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
o | pmemmesert o seronm BGaoess LOK
ym i https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlercTBHS PIIEKTPUUECKOTO TOKA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JlelicrBue
38 AIEKTPUYECKOTO TOJIs Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"
39 DNEeKTpUUYECKUI TOK B METaJlIax, bubnuoreka [IOK
XKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKkas menb 1 eé
COCTaBHBIE YaCTH
LI
o | S Jadopmonn o s oo 10K
p " perymp ’ https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKa
DNEeKTpUYECKOEe HAMPSIKEHUE.
Boast™merp. JIaboparopnas pabota bubnuoreka [IOK
42 " 0.5
N3mepenue u peryivpoBaHue https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"
43 ConpoTuBiieHUE TPOBOJHUKA. bubmuotexa [JOK

Y 1enbHO€e CONPOTUBIICHHE

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8a0a

BEIECTBA

JlabopaTopHas pabora
"3aBUCUMOCTB AJIEKTPUUECKOTO

bubmuoreka [{OK

44 CONPOTUBIIEHUS TPOBOIHHUKA OT €ro
p POBOZ https://m.edsoo.ru/ff0aa738
JUTAHBI, TIOMIA/IA TTOTIEPEYHOTO
ceyeHus U marepuana'
3aBUCHUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Jist bubmorexa HOK
p ) A https://m.edsoo.ru/ff0aad44a
yJacTKa 1enu
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHJTbI
46 TOKa I/IH €ro uepes pe3ucTop, oT bubmorera [IOK
» MAYIL pe3 b P, https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MApAIIICIIBHOE
CO€IMHEHMUSI IPOBOTHUKOB
JlaboparopHas padorta "l[IpoBepka
MpaBWIa CIOKEHUS HAMIPSIKEHUI bubmuorexa [JOK
48
IIPU [1OCJIEOBATEILHOM https://m.edsoo.ru/ff0aaa58
COCJIMHECHHHM JIByX pE3UCTOPOB"
JlabGopaTopHas padora "IIpoBepka
IIpaBUJjIa JJIs CUJIbI TOKA IIPU bubnnorexa [IOK
49
napajuieIbHOM COCIMHCHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3agau Ha npuMeHeHNE
50 3aKOHa OMaI[ L aSJE)HqHOFO buGmorexa [IOK
A D https://m.edsoo.ru/ff0aaf8a
COEIMHEHMSI IPOBOTHUKOB
Pabota u MmomHOCTh
51 3JIEKT I/Iqecxl(l)lro TOKa. 3aKOH bubmorexa HOK
p ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
59 JlabopaTopHas pabota bubmuorexa [JOK

"OnpeneneHre paboThl U MOITHOCTH

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

3JIEKTPUYECKOT0 TOKa"

53

DJIEKTPUYECKUE 1IENU U
NOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0ab660

54

HOCTOHHHBIG MAar"HuThbl, UX
B3aHlMOJICICTBUE

55

VYpoxk-uccienoanue "M3yuenue
I0JICH MOCTOSTHHBIX MarHuToB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MaruautHoe 1nosie. MarautHoe 1oJjie
3eMJIH ¥ €ro 3HaYE€HUE IS )KU3HUA
Ha 3emiie

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DJNEKTPUUYECKUe 3apsiabl.
3apspKeHHBIE Tela U UX
B3auMoaercTBua. I1ocTOSIHHBIN
AIEKTPUUECKUN TOK"

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

58

KonTponbhas pabota no teme
"DneKkTpudecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3anMoaercTBus. IlocTOIHHBIN
AIIEKTPUYECKHI TOK" /
Bceepoccutickas mpoBepouHast
paborta

bu6mmorexka [JOK
https://m.edsoo.ru/ff0abeal

59

PesepBHblit ypok. Pabora ¢
Tekctamu 1o teMe "llocTosHHbIN
AIIEKTPUYECKH TOK" /
Bceepocculickas nposepoyHas
paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsiT Opcrena. MarHuTHoe noje
NEKTPUYECKOr0 Toka MaruutHoe
I10JIC KaTYHIKKW C TOKOM

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0ac1d2



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba

[IpumeHeHue JIeKTPOMAarHuTOB B
texHuke. Jlaboparopnas pabota
"N3yuyeHune neicTBUSA MAarHUTHOTO
110JI1 HA IIPOBOJIHUK C TOKOM"

61

0.5

bu6morexa [JOK
https://m.edsoo.ru/ff0ac74a

DneKTpoABUTaTelb IOCTOSHHOTO
Toka. Mcnons3oBanue
AJIEKTPOABUraTENEeH B TEXHUUECKUX
62 YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHas pabota
"KoHcTpynpoBaHue U U3y4eHuUe
paboThl 3ekTpoaBuraresns'

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

OnpiTel @apases. 3akoH
63 3JIEKTPOMATHUTHOW MHIYKIIHH.
[IpaBuiio JIeHna

Onexrporenepatop. CriocoObt
MOJTYYCHHUS DIICKTPUICCKON
64 SHEPruM. DIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEpPIruu

[ToaroroBka K KOHTPOJILHOU paboTe
65 1o TeMe "DIeKTPUYECKUe u
MAarHWTHBIC SIBJICHUS"

KonTponbHas pabota no teme
66 "DeKTpUYeCKue U MarHUTHBIE
SIBJICHHST"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Pabora ¢
67 TekcTaMu 1o TeMe "TemnoBeie
sBiieHus"

bu6mmorexka [JOK
https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarauTHbIe
sBiieHus"

OBIIEE KOJIMYECTBO YACOB I1O

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a

I[TPOTPAMME




9 KJIACC

KoanuyecTBOo 4acoB

JIeKTPOHHBbIE N (poBbHIE

N Tema ypoka K I Hata o0pa3oBaTejbHbIE
/i yp Beero OHTPOJIbHBI paKkTHYeCcKHue W3yUeHHsT p
e padoThbI padoThbI pecypchl

1 MexaHuuyeckoe TBUKEHHE. 1
MarepuaibHasi TOUKa

) Cucrema orcueta. OTHOCUTETHLHOCTh 1 bubnmoreka [JOK
MEXAHUYECKOTO IBIKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 bubnuoreka [JOK
JIBHYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBrokeHue. CpeliHsisi ¥ MTHOBEHHAas 1
CKOPOCTh

5 [IpsimonuHEeitHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHSI. 1
I'padux ckopocTH
JlaGoparopHas paboTa
"OnpeneneHue yCKOpeHus Teja npu bubnuoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUYKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"

] CBoOomuoe nmagenne tei. OIbITH 1
lanunes
PaBHOMEpHOE JBIMKEHUE TIO

9 okpykHOCTH. [lepnon u yacrora 1 bubmuoteka [IOK
oOparmenust. JInneitHas u yrimoBas https://m.edsoo.ru/ff0ael176
CKOPOCTH

10 IleHTpOoCTpeMHUTENBHOE YCKOPEHHE 1

11 ITepsriit 3akoH HetoToHa. BexTop 1 bubnnorexa [JOK



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

CHJIbI

https://m.edsoo.ru/ff0ac612

12 BTopoii 3akon HeroToHa. bubnuorexa [JOK
PaBHojeiicTBYIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bu6mmoreka [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npruMEeHEHUE but6mmoreka [JOK
3aK0HOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuita
YIPYTOCTH)
17 fgioiazzii?dﬂe I:I?S(?TTI?OCTI/I bubmorexa LIOK
peal https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
but6mmoreka [{OK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6nuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 'J'IS?IOEaZEI;EEZ liigglﬂ HEHTa bubmmorexa [IOK
peal " H https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIBKCHUS
(i | b e v v s B 10K
"o yupy ’ https://m.edsoo.ru/ff0afb8e
TPECHHUS
22| arorenm, Yexopenme cnotonmions BuGmuorera LIOK
’ p 8 https://m.edsoo.ru/ff0af044
aJICHUS
Ypok-koubhepennus "J[BmkeHue Tein
23 BOKPYT IPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktukn"
24 Pemenue 3agau mo teme "Cuna bu6mmoreka [IOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a

TSDKECTH U 3aKOH BCEMHUPHOTO
Tarorenus"

https://m.edsoo.ru/ff0af5{8

HepBaﬁ KOCMHUYCCKasA CKOPOCTh.

bubnuoreka [JOK

25
HeBecomocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepruanbHOW TOUKH.

AOCOIIOTHO TBEPIOE TENIO.
26 PaBHOBecHe TBépHOFO Tena c bubmaorexa LIOK
.. o P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LleHTp TskecTn
PaBHOBeCcHEe MaTepUaIbHOM TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpI0TO TENA C
3aKPEIUIEHHONW OCBIO BPAILCHHUS.
MowmenT cuibl. LlenTp TsokecTn

78 Pemrenue 3agaud mo reme "MoOMEHT but6mmoreka [JOK
cuibl. LlenTp Tshxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOJILHOI paboTe

29 o ?GMG "MeX&HI/I‘lepCKOC BI/II:KeHI/Ie Bubmiorexa IIOK

. " a ’ https://m.edsoo.ru/ff0b0408
BsanmopeiicTBue Ten
KonTtponsHas paboTta 1o TemMe
30 "MGXIE)IHI/I‘ICCK(I))G BIDKEHUE Bubmiorexa LIOK
. ¢ " ' https://m.edsoo.ru/ff0b06ec
BsaumopeiicTBue Ten
Nmnynsc Tena. UMmynbsc Cuitsl.

31 3aKOH COXpaHEHMsI UMITyJIbCA. bu6nuoreka [IOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJEHCTBHE

32 Pemenne 3agau mo Teme "3akoH bu6nuoreka [JOK
COXpaHEHHUs umnyJsnca' https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeakTuBHOE
JIBUOKCHHE B [IPUPOJIE U TEXHUKE"

Bubnnoreka [IOK

34 Mexanundeckas paboTa U MOIITHOCTh 1

https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0af33c

PabGora cHIIBl TSHKECTH, CHITBI

but6mmoreka [{OK

35 YOPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
36 «Omnpenenenue pabOTHI CUITBI TPEHUS
MIPY PAaBHOMEPHOM JIBHXKEHHUH TeJa
110 TOPU30HTAIHHON MMOBEPXHOCTH
37 CBs13b HEPTUH U paOOTHI.
[ToTeHumanpHas YHEPIUs
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KHHETHYECKON SHEPTHUH https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUH B
MEXAHUKE
40 JlabopaTtopHas pabota «M3yuenue bubmuorexa [JOK
3aKOHA COXPAHEHUS DHEPTUIDY https://m.edsoo.ru/ff0bl2fe
41 KonebarensHoe IBUXKEHUE U €T0 bu6nuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
o | e orciumn, B LOK
YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4eCKHil U NPy KUHHBIA
MAasgTHUKHA
| Meercreimme Guemeen B 10K
pHOA https://m.edsoo.ru/ff0b197a
TPYKUHBI U MAcChl TPy3a»
45 [IpeBpaienne sHEPruu Npu
MEXaHNYECKUX KOJIeOaHMIX
46 fgioiag;ﬁi 1312;?:(;:;51 U IIEPUOIA bubmiorexa LJOK
pel N pHOA https://m.edsoo.ru/ffOblaec
KOJIe0aHUH TPY>KHHHOTO MasITHHKA))
47 JlabopaTtopHas padota «IIpoBepka bubnuoreka [JOK

HE3aBUCHUMOCTH NIEpUoJia KoJeOaHHi

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b12fe

rpys3a, HOJIBEIIEHHOIO K HUTH, OT
MAacchl Ipy3a»

48

Mexaunueckue BoaHBL. CBOWMCTBA
MeXaHU4eCKHX BOJIH. [IpogosbHbIE 1
TIONIEPEYHBIE BOJIHBI

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

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPIIOM TeJIE.
CeiicmMuueckre BOJIHbBI"

50

3Byk. Pacnipoctpanenue u
OTPaKEHHE 3BYKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'pOMKOCTB 3BYyKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpok-koudpepenius "YiabTpa3ByK u
uHbPa3ByK B IpUPOJIE U TEXHUKE"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHBI COXPaHEHHS.
MexaHnueckue kojaeOaHus ¥ BOJHbI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonrponbHas paborta no Teme
"3aKOHBI COXpaHEHHUSI.
MexaHnueckue KojaeOaHus ¥ BOJHbI"

56

QHCKTpOMaFHI/ITHOC II0JIC.
SHGKTpOMaFHI/ITHI)IG BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH

58

VYpoxk-konpepenuus "llkana
3JIEKTPOMATrHUTHBIX BOJIH.
I/ICHOHL3OB3HI/IG BHGKTPOMaFHI/ITHBIX
BOJIH JIJISI COTOBOM CBSI3H"

but6mmoreka [{OK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "N3yuenue

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe

CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
MIOMOIIIBI0 MOOMIIbHOTO TesiedoHa"

https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3aa4 Ha OMPCACIICHUC
HaCTOThI U JJIMHBI
QJICKTpoMar HUTHOM BOJIHBI

61

DneKTpoMarHuTHasi Ipupoja CBeTa.
CxopocTth cBeTa. BoiHOBBIE
CBOICTBA CBETA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [Ipsmonuneitnoe
pacnpocTpaHeHHe CBeTa. 3aTMEHUS
Counnua u Jlynsl

bu6nunoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpakKeHMsI CBETa. 3epKaJa.
Pemenne 3a1a4 Ha MpUMEHEHHE
3aKOHA OTPaXKEHUsI CBETA

bubnuoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenominenue cBera. 3aKoH
TIPEJIOMIJICHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aca

65

[TonHOE BHYTpEeHHEE OTpaKEHUE
cBeTa. Vcronp30BaHue MOTHOTO
BHYTPEHHETO OTPAKEHUS B
OINTHYECKHX CBETOBOIAaX

bub6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlabopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH yTiia
MIPEJIOMJICHUSI CBETOBOTO JIy4a OT
yIia maJIecHus Ha TpaHuIle "BO3AyX-
cTexso""

67

VYpok-koH(pepeHIust

"M cnoab30BaHuE MTOJTHOTO
BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IBI, ONITHKOBOJOKOHHAS
CBS3B"

68

JInna3el. OnTHdYecKas cHiia JIMH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3{2¢



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b2c6c

but6mmoreka [{OK

n .
69 OCTPOCHUE N300paKCHHI B JTMH3aX https://m.edsoo.ru/f0bddda
JlaGoparopHas paboTa
70 "Onpenenenue GOKyCHOTO bubnuoreka [JOK
PACCTOSIHUS U ONITUYECKOU CHUITBI https://m.edsoo.ru/ff0b4206
coOuparoien J1UH3bI"
71 Ypok-koHbpepenius "OnTuiaeckre bubnuotexa [JOK
JIMH30BbIe IPUOOPHI" https://m.edsoo.ru/ff0c0a7e
7 I'na3 xak onrtuyeckas cucrema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jled ekt
3penust. Kak coxpanuts 3penue”
Paznoxxenue 6enoro ceeta B CIEKTP.
74 OmnswiTel HeroToHa. Crioxkenue but6mmoreka [JOK
CHEKTpaJIbHBIX 1[BETOB. /lucnepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaboparopHas padoTa "OnbITHI 110
js | Tonmemme S crers ey B LOK
p H e https://m.edsoo.ru/ff0cOe2a
IIpU UX HAOJIIOAEHUU Yepes
1IBETOBBIC (DUIBTPHI"
Ypok-nipaktukym "BonHoBbIE
76 CBOICTBa cBeTa: qucHepcus,
untepdepenims u qudbpaxius'
77 OmnpiTel Pe3epdopaa u rianerapHas bubnmnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Mozens atoma
bopa
Ucnyckanue u norJioleH1e cBeTa Butmiorexa [[OK
79 aromoM. KBauTbl. JInuHeiuarsie

CHEKTPbI

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b444a

VYpok-npaktuky™m "HabmroneHue

but6mmoreka [{OK

80 CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagroakTBHOCTH U €€ BUIBI bubmaorexa LIOK
8 8 https://m.edsoo.ru/ff0c1672

32 CtpoeHne aTOMHOTO s1pa. bubnuorexa [JOK
HykiionHas Mojienb https://m.edsoo.ru/ff0c18ac

33 PanuoaxkTuBHbBIE IPEBpAIICHHUS. bu6mmoreka [IOK
M3oTtonbl https://m.edsoo.ru/ff0clal4

’4 Permrenue 3agad mmo treme: but6mmoreka [JOK
"PagroakTHBHBIE IPEeBpaIICHUs " https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nonypacnana

86 }g)aOI;I_(I)(;)II:"g)/IeBI;{eBI:g II/EJI YeHHUS B bubmmorexa HOK

. Y " https://m.edsoo.ru/ff0c2126
MIPUPOJIC, MEAUIINHE, TEXHUKE
| Do pe. tao B 10K
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCE

38 DHeprus CBA3U aTOMHBIX SIZIEP. bubnmnoreka [JOK
CBsi3p Macchl U SQHEPIUU https://m.edsoo.ru/ff0c1d7a

39 Pemenue 3agau no reme "SAnepHeie
peakun"

90 Peakuuu cuHTe3a u nenenus saep. bubnunoreka [JOK
Wcrounuku sHeprun CosHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "SAnepHas

91 sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3ITyUYEeHUHN Ha
YKUBBIE OpraHU3Mbl"

[ToaroroBka Kk KOHTPOJILHOU paboTe
9 1o TeMe "DNEKTPOMarHuTHOE MOJIE. bubnuoreka [JOK

DNEeKTPOMarHUTHbIE BOJHBI.
KBauroBrie sBienus"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c18ac

KontposnbHas paboTa mo teme
"DJIeKTpOMarHUTHOE TOJIE.

93
DNEeKTPOMArHUTHBIC BOJTHBI.
KsauroBrie sBiaenus"
II .
o | Do shotuee Busorea 10
" p pv p " ypey https://m.edsoo.ru/ff0c245a
B3anmoneiicTBue Ten
II .P
g5 | emoreme e P B 10K
P " ,{[ https://m.edsoo.ru/ff0c2572
110 TeMe "'TeroBbIe MPOUECCH
[ToBTopenue, 0600mmenue. Pemenne
96 pacUETHBIX U KAaUECTBEHHBIX 3a/a4 but6mmoreka [JOK
o Teme "KIIJI TermmoBbix https://m.edsoo.ru/ff0c2a22
nsurareiaeit"
IToBTOpenue, 0600meHne. Pemenne
97 acquI:{Hx 1/1’ KaqecHTlBeHHblx 3a1a4 bubmmorexa IJOK
p " A " https://m.edsoo.ru/ff0c2b30
no teme "KIIJ] anexrpoycTtaHoBOK
IToBTOpenue, 0000ImEHNE.
98 Jla6o I?:J.)TO H;)Ie a6H;TLI 0 Kypc bubmmorexa HOK
" patop P " ypey https://m.edsoo.ru/ff0c2c¢52
CBeTOBBIE SIBICHUS
IToBTOpenue, 0000menue. Padora ¢
99 TCKCTaII:\)/H/I no’TeMe 'IgaKOHI)I bubmmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
IToBTOpenue, 0000menue. Padora ¢
100 TGKCTaI:/II/I no’TeMe Hf(one6aHH$[ u bubmmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IloBTOpEHN Hue. Pabora
101 TG?(CT(;I:/IGI/I ng’TOe61\f5 'I'uCeBeTf)BI)IG:6 e Brbmrorexa HHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTropenue, 0600menue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanroBas u

saepHas pusuka'



https://m.edsoo.ru/ff0c3044
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM MPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATH U3YUYCHHLIC ITOHATHA

1.2

pasnuyarh SBJICHHS 10 OIMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE PU3NUECKOE SIBJICHHUE

1.3

pacno3HaBaTb  HpPOSBIEHHWE  W3YYEHHbIX  (U3UYECKUX  SBJIEHUH B
OKpY’KalollleM MHUpe, B TOM 4Hcie (u3nyeckue sBICHUS B NPUPOAE, MPHU
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3a7adyy B y4eOHYI0, BBIICISThH
CYlIeCTBEHHbIE CBOMCTBA (IpU3HAKU) pU3MUECKUX SIBIEHUM

1.4

OTUCHIBATh M3YYECHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHMS, HCIIOJIB3YS
¢u3znueckre  BEJWYMHBI, TPU ONHCAHMM NPABWIBHO  TPAKTOBATH
(u3nYecKuil CMBICT MCIIOJIB3yEeMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHULIBI
(u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLINE JAHHYIO
(¢u3NYecKyl0 BEIMYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN PU3NUECKUX BETUUNH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJl, (U3MYECKHE SBJICHUS U IPOLECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBL, IIPU O3TOM JaBaThb  CIIOBECHYIO
(hopMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MATEMATUYECKOE BEIPAKCHHE

1.6

OO0BACHATH (PU3NUYECKUE SBJICHUS, POLIECCH] M CBOMCTBA T, B TOM YHCIE U
B KOHTEKCTE CUTYaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIISAThH
MIPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 | — 2 JTOrHYecKuX
1aroB ¢ omnopoil Ha 1 — 2 u3yuyeHHBIX CBOWCTBa (U3NUYECKUX SIBJICHUH,
(hu3MYECKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

peumath pacy€THble 3agayd B | — 2 JEWCTBUS, HUCIHOIB3YsSl 3aKOHBI H
(dbopMynbl, CBs3bIBaONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJ]a49M 3aMHUCHhIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3HUECKUE
BEIMYMHBI B (OPMYIIBI M TPOBOJIUTH PACUETHI, HAXOAHWTH CIPABOYHBIC
JTaHHBIC, HEOOXOIMMBIE ISl PEIICHUs 3aj7ad, OIEHHWBATh PEATMCTUIHOCTD
NOJy4YeHHOU (pU3NUeCKON BeTHUNHBI

1.8

pacro3HaBaTh MpPOOJEMBI, KOTOpPHIE MOXHO PpEIIUTh TPH T[OMOUIH
(U3NYEeCKUX METOJI0B, B OMMCAHUM MCCIIEJOBAHUS BBIICIATH MPOBEPSAEMOE
MpeanoaokKeHne (TUIIoTe3y), pa3anyaTh U HHTEPIPETUPOBATH MOTYYESHHBIN
pe3yabTaT, HAXOAWUTh OIIMOKM B XOJE€ OIbITAa, J€NaTh BBIBOJBI IO €ro
pe3yabpTaTam

1.9

IPOBOJUTH OTBITHI 110 HAOIIOCHHUIO (PU3MUYECKUX SBICHUHN MIH (PU3HUECKUX
CBOKMCTB Tenl: (OpPMYJIHPOBAThH IPOBEpSEMbIe MPEANOIOKEHHUS, COONpaTh
YCTAHOBKY W3 MPEUIOKEHHOTO 00OpYJIOBaHUS, 3alMChIBATh XOJ ONbITa U
(OpMyIIMPOBATH BBHIBOJIBI

1.10

BBINIOJHATh TPSIMBIE HW3MEPEHHSI C HUCIOJIB30BAHUEM AHAJOTOBBIX U
UQPOBBIX MPUOOPOB, 3aMMCHIBATh TIOKAa3aHUS TNPUOOPOB € YUETOM
3a/TAaHHON a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHUH




1.11

IPOBOJUTH MCCJIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOH BEIMYHMHBI OT
JpPYroi ¢ MCIOJb30BAaHUEM MPAMBIX WM3MEPEHUM, Yy4acTBOBaTb B
IUIAHUPOBAHUM  y4yeOHOro  MCCIEJOBaHUS, COOMpaTh yCTaHOBKY U
BBINOJIHATh H3MEPEHUs, Cilenys NpeJIOKEHHOMY IUIaHy, (PUKCHPOBAThH
pe3yabTaThl IMOJYyYEHHOW 3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BHUJE
MPEUIOKEHHBIX TabiauI U rpaduKoB, JenaTh BBIBOJBI IO pe3yJbTaTaM
VICCJICJOBAHHUS

1.12

IPOBOJUTH KOCBEHHbIE HU3MEpEHUs (U3NYECKUX BEJIUYMH, CIeays
NPEVIOKEHHONM WHCTPYKIMM: TIPU BBIIOJHEHUH HW3MEpPEHUH coOuparth
JKCIIEPHMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIATH 3HA4CHHE HCKOMOMU
BEJINYUHBI

1.13

cOONIOAaTh MpaBWJIa TEXHUKU 0E30MacHOCTU MpH padboTe ¢ 1abopaTOpHBIM
000pyTI0BaHUEM

1.14

yKa3blBaTh MPUHIMIIBI JEUCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBl  JEHCTBUS  M3YyUEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C IIOMOILIBIO UX ONMUCAHMs, UCIOJIb3Ys 3HAHUA O
CBOWCTBaX (PM3NYECKUX SIBICHUH M HEOOXOOUMBIC (PU3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTH  NpHUMEpbl  (HAXOMUTh  WHPOPMAIMIO O  TpUMeEpax)
MPAKTHYECKOTO HCIIOJIb30BaHUS (PU3NYCCKUX 3HAHUN B IOBCEIHEBHOU
JKU3HM JIJIs1 oOecrieueHrss 0€30MacHOCTH NpH OOpallleHuH ¢ TmpudopamMu U
TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHECHHUSI 3I0POBbsSI U COOIIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUS B OKPYKAOIIEH cpelie

1.16

OCYIIECTBIISATh OTOOp HMCTOYHWUKOB HHGpOpMaIMu B ceTH HWHTEepHET B
COOTBETCTBUU C 3aJaHHBIM MOHUCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM ¥W TYyTEM CpPaBHEHUSA paA3IMYHBIX HUCTOYHHUKOB BBIICIATH
UHPOPMAITUIO, KOTOpas SIBJISICTCS TMPOTHBOPEYUBON WM MOXKET OBITh
HEJI0OCTOBEPHOU

1.17

UCIIOJIb30BaTh NPHU BBINOJHEHUM YYEOHBIX 3aJaHUi HAyYHOIOIYJISPHYIO
IUTEPaTypy (PU3UYECKOTO COZIEPIKAHUs, CIIPABOYHBIC MaTepHAIIb, PECypPCHI
cetu HMHrepHer, Biazerp NpUEMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi HHOOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE NMHCHMEHHBIC W YCTHBIC COOOINEHHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaLUU (HU3UUECKOTO COJAEPKAHUSA, B TOM
yucie myOaudyHO eNaTh KPaTKue COOOIIEHUS O pe3yJibTaTax MPOEKTOB WU
y4eOHBIX HCCIEeIOBAaHUM, MPH ATOM TPAMOTHO HCIOJIB30BaTh H3yUEHHBIH
NOHATUUHBIN ammapat Kypca (U3HKH, COMPOBOXKAATH BBICTYIUICHUE
IIpe3eHTaluen

1.19

IIpU  BBINNOJIHCHUU yLIe6HBIX IMPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ pacnupeaciiaTb
00s3aHHOCTU B rpyamne€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3ajjadyaMu,
CIICOUTL 3a BbBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aICKBATHO OIICHHMBAThb
COOCTBEHHBIH BKJIa/Jg B JACATCIIBHOCTD TPpYIIIIbI, BBICTpanBaTh
KOMMYHUKATHBHOC B38.PIMO,Z[CI>’ICTBI/IC, YUUTBIBASA MHCHHUC OKPYKAOIIUX




8 KUIACC

Kon

MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BAaTh ITOHATHUA

1.2

pasiiniaTtb ABJICHUS 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINX JAHHOEC (1)I/ISI/I‘IGCKOC SIBJICHUC

1.3

pacro3HaBaTh  IPOSBJICHHE  M3YYEHHbIX  (U3MYECKUX  SBJICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hcle (U3UYECKUe SBICHUS B MPHUPOJE, MPH
9TOM IEPEeBOAMUTH MPAKTHYECKYI0 3a7adyy B y4eOHYyIO, BBIIEIATH
CYIIeCTBEHHBIE CBOMCTBA (IpU3HAKK) (PU3HUECKUX SBICHUI

1.4

OIHMCHIBATh W3YYCHHBIC CBOWCTBA TeNM W (DM3MUCCKHUE SIBIICHUS, WUCIONB3YS
(u3nyecKkre BEMTUYHUHBI, IPU OMUCAHUH MPABUIBLHO TPAKTOBAThH (DU3HUECKUN
CMBICTT HCIIOJIB3yeMBIX BEIUYHMH, OOO3HAYCHUS W CIUHUIBI (DU3HMUECKHX
BEJIMYMH, HAaXOJUTh (OPMYIbI, CBA3BIBAIOIINE JaHHYIO (DU3HUECKYIO
BEJIMUMHY C JIPYTUMH BEJIMYUHAMH, CTPOUTh TpaduKu M3yUEHHBIX
3aBHCHUMOCTEN (PU3NYECKIX BEITMUUH

1.5

XapaKTCPpHU30BaTb CBOICTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W IIPOLECCCHI,
HCIIOJIb3YyA N3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa 1 3allMCBIBATH €I'0 MATCMATHYCCKOC BbhIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE TPOLECChl M CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1 — 2 JTOrHYecKux
miaroB ¢ momompo 1 — 2 HM3y4yeHHBIX CBOMCTBa (M3MYECKUX SIBICHHM,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemiatb pacy€THble 3a7adyd B 2 — 3 JEUCTBUS, MCHOJB3YSd 3aKOHBI M
dbopmynbl, cBsi3pIBarONIME (U3MYECKHE BEITWYMHBI: HA OCHOBE aHallM3a
YCJIOBHSI 3aJayd 3alldChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HEIOCTaTOK
JaHHBIX JJIs  pelleHus 3aJayd, BbIOMpaTb 3aKOHBl U (OPMYIIBI,
HeoOxoauMmble [Uisi €€ pelIeHHs, MPOBOAUTH pacdyéThl M CpPaBHUBATH
TTIOJIYYCHHOC 3HAYCHUC (bHSH‘ICCKOfI BCIIMYNHBI C U3BCCTHBIMU JAHHBIMU

1.8

pacno3HaBaTh IpPOOJIEMbI, KOTOpPbIE MOXHO PpEUIUTh MpPU ITOMOIIH
(GU3M4YEeCKUX METOAOB, HUCHOJb3ys OINUCAHUE HWCCIEIOBAaHUS, BBIICIAThH
MIPOBEPSIEMOE  NPEIIIOJIIOKEHNE, OLCHUBATh  IPABWIBHOCTh  IOPSJIKA
IIPOBEICHUS UCCIICIOBAHNS, 1€]aTh BBIBObI

1.9

MIPOBOAMTH OIBITHI MO0 HAOTIOJEHUIO (DU3HUECKUX SBICHUHN W PU3NIECKUX
CBOWCTB Tel: (POopMyIHpOBaThH MPOBEPSIEMBIC MPEATIOIOXKEHH, COOMPATH
YCTaHOBKY W3 MPEAJ0KEHHOTO O0OpYIOBaHMs, OMUCHIBATH XOJ OMBITA H
(hopMyITUPOBaTh BHIBOJIBI

1.10

BBITIOJIHATH HpSIMBIe I/ISMepeHI/Iﬂ C HUCIIOJIB30BAHUCM AaHAJIOT'OBBIX HpI/I60pOB
U JaTYUKOB (PU3MUECKHX BEJIMYMH, CPABHHUBATH PE3yIbTAaThl U3MEPEHUN C
y4ETOM 3aTaHHOW a0COJIFOTHOM MOTPEITHOCTH

MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOUW (DU3MUECKON BEJIUYMHBI OT
IpYyrol C  HCHOJIb30BaHUEM  MPSAMBIX  M3MEPEHUM:  IUJIAHUPOBATh
HCClIeIOBaHNe, COOMpPaTh YCTAHOBKY W BBINOJHATH HM3MEPEHHUS, CIeAys
MpEeNIoKEHHOMY  IUIaHy, (UKCHpPOBAaTh  pe3ylbTaThl  IOMYyYEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUI U rpadUKOB, Ne1aTh BbIBOJIbI 10 pe3yIbTaTaM




HUCCICOOBaHUs

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKMX BEJIMYUH: IUIAHHPOBATH
U3MEpeHusi, CcoOMpaTh  AKCIEPHUMEHTAIbHYIO  YCTaHOBKY,  CIIEAys
IIPEI0KEHHOW MHCTPYKINHU, ¥ BBIYHMCIIATh 3HAYCHUE BEJIUYHHBI

1.13

coOJro1aTh MpaBWiIa TEXHUKH 0€30MMacHOCTH MpU paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHNEM

1.14

XapaKTepu30BaTh MPUHLUIBI  JIEHCTBUA  M3YYEHHBIX NpPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OTMOPOH HAa MX ONMCAHMUS, UCIIONB3Ys 3HAHUSA O
CBOWCTBaX  (M3MYECKMX  SBICHUH W  HEOOXoauMble  (U3UUECKUE
3aKOHOMEPHOCTHU

1.15

paclio3sHaBaTb IIPOCTBIC TCXHUYCCKUC YCTPOfICTBa H HU3MCPUTCIILHLIC
HpI/I60pH Imo cxeMaM M CXEMAaTUYHBIM PpHCYHKaM, COCTABJIATH CXCEMbL
QJICKTPHYCCKUX ueneﬁ C IIO0CJICA0BATCIIbHBIM n mapajjicJIbHbIM
COCIMHCHHUEM DJJICMCHTOB, pas3jindyas YCJIIOBHBIC 0003HAYEHHS DJIEMEHTOB
QJICKTPHYCCKUX ueneﬁ

1.16

MIPUBOJUTH IPUMEPHI (HAXOAUTh HH(OPMAIIHIO O TPUMEPaX) MPAKTHIECKOTO
WCTIONB30BaHUS (DU3UYECKUX 3HAHUW B TIOBCEHEBHOW JKU3HU  JUIS
obecrnieueHrs 6€30MacHOCTH MPHU OOPAIEHUH C TPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U COOJIOICHHSI HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKpYXKAIoNIeH cpenie

1.17

OCYILECTBIIATh TOUCK HHPOpPMALUU (PU3UUECKOTO0 COAEPKAHUS B CETH
HNHTepHeTr, Ha OCHOBE MMEIOIUXCA 3HAHMM H NYyTEM CpPAaBHEHUS
JIONIOJTHUTEIbHBIX MCTOYHHKOB BBIACIATh MH(OPMAILMIO, KOTOpas sBISETCA
IIPOTUBOPEYUBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

HCIIOJIb30BaTh MpPH BBIIOJHEHUU YYEOHBIX 3a/JaHUN HAy4YHO-NOMYJISPHYIO
auTepatypy (U3NYECKOTo COJAEpXaHHUs, CIIPaBOYHbIE MaTepHajbl, PeCypChl
cetu UHTepHer; Bnaaerb npuéMaMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHusi HHGOPMAIMK U3 OJTHON 3HAKOBOU CHCTEMBI B IPYTYIO

1.19

co3/laBaTb COOCTBEHHbBIC IHCBMEHHbIE W KpaTKHE YCTHBbIE COOOIIEHuS,
0000mast wuHOpMAIMI0O U3 HECKOIBKUX HCTOYHUKOB  (PU3MUECKOTO
COJIepKaHus, B TOM YHCJIe MyOJUYHO MPEACTABIATh Pe3yJIbTaThl MPOSKTHOM
WJIA UCCIIEOBATENLCKON JCSITEIBHOCTH, TIPH 3TOM I'PaMOTHO HCIOJIh30BATh
W3YYCHHBI TIOHATUWHBIM  ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUICHHE NTPE3EHTAMEN

1.20

IIpyU  BBIITIOJIHCHUHA y‘-IC6HI)IX IIPOCKTOB H I/ICCJ'IG)IOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
IpoHeCcCoOB pacCIpCacCiiATh 00SI3aHHOCTH B rpymnmie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadaMH, CJICIHUTH 3a BBIIIOJIHCHUEM IIJIaHa I[CI\/’ICTBI/II\/II u
KOPPCKTHUPOBATL €T0, aJACKBATHO OLCHHUBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTD TI'PYIIIbI, BBICTPAWBATh KOMMYHUKATUBHOC BSaI/IMOI[efICTBHG,
IIPOSABJIAA TOTOBHOCTH pa3pCllaTh I(OH(I)J'II/IKTBI

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
00pa30oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIOJIB30BATh M3YUYCHHBIC ITOHATUSA




1.2

pa3nanyaTh ABJICHUA 110 ONUCAHMIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOe SIBICHUE

1.3

pacrio3HaBaTh  TNPOSBICHHE M3YYCHHBIX  (DU3MYECKHX  SBICHUHA B
OKpY’KalolleM MHpe, B TOM YHUClie (U3MUECKUE SBICHHUS B MPHUPOJE, MPH
3TOM TEPEeBOAMTH TPAKTUYECKYIO0 3a7ady B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKN) DU3HUECKUX SIBICHHUI

1.4

OINUCHIBaTh M3y4YEHHBIE CBOMCTBa Teld U (PU3MUECKHUE SBICHUS, UCIIONb3YS
¢u3nueckue  BEIMYMHBI, TPU  ONMHUCAHUHM  TPABHIBHO  TPaKTOBATb
¢bu3nyecKkuil CMBICT HCIOIb3YyEMbIX BEJIWYHH, O00O3HAYEHUS M €IUHUIIBI
¢u3MUecCKuX BEJTMYUH, HAXOAWUTh (POPMYIbI, CBS3BIBAIOIIME JIaHHYIO
¢usnyecKkyr0 BEJIMYMHY C JAPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YUEHHBIX 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH

1.5

XapaKkTepu30BaTh CBONCTBA TeJN, (QU3NYCCKUE SIBICHUS W TIPOIECCHI,
UCIIONB3YSl ~ M3yYEHHBIE 3aKOHBI, TMpPH OSTOM JaBaTh CIIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U 3aMTMCBIBATH €0 MATEMATHUECKOE BBIPAKCHHE

1.6

OOBSICHATh (PU3UYECKHE MPOIECChl M CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYaIlMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 2 — 3 JTOTUYECKUX
IaroB ¢ MOMOINBI0 2 — 3 W3y4YeHHBIX CBOMCTBAa (DM3UUYECKUX SIBICHUU,
(bU3MYECKUX 3aKOHA WITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aJadyu (OomMparoluecs Ha cucreMy u3 2 — 3
yYpaBHEHUIT), UCTIONB3Yys 3aKOHBI M (OPMYJIBI, CBSA3BIBaOIINE (prsndeckue
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBHUA 3aJadd 3allMCbIBATb KPATKOC
YCJIOBHE, BBISBIISATH HEJOCTAIOUIME WM W30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JJISI PELICHUS, TPOBOIUTH PACUETHI U
OLICHMBATh  PEATMCTHYHOCTH  TOJYYEHHOTO 3HAueHHS  (U3MUCCKOMN
BCJIMYHHBI

1.8

pacno3HaBaTh MPOOJEMbI, KOTOPHIC MOXKHO PEIIUTh TPH  TTOMOIIU
(GHU3MYECKUX METOOB, HCIONB3Ysl OIKMCAHUE WCCIICIOBAHUSA, BBIACIIATH
npoBepseMOe  TPEANOIOKEHHE, OICHUBATh  MPAaBUILHOCTH  MOPSIIKA
IPOBEICHUSI HCCIICI0OBAHUS, JIC/IaTh BBIBOIbI, HHTEPIIPETHPOBATDH PE3YJIbTATHI
HaOJIIOIEHNI U OIIBITOB

1.9

MMPOBOAMWTDL OIIBITHI ITO Ha6J'IIO)I€HI/IIO (bHSPI‘-IeCKI/IX SIBJIEHUU WIHA (1)I/I3I/I‘-I€CKI/IX
CBOWCTB TEJ: CaMOCTOSITEJIbHO COOMpAaTh YCTAHOBKY M3 H30BITOYHOTO
HaOopa oO0OpyJOBaHUS, OMHUCHIBATH XOJ ONBITA M €ro pPe3yJbTaThl,
(bOpMyITHPOBATH BHIBOJIBI

1.10

IPOBOJUTH HPU HEOOXOAMMOCTH CEPHIO NPSAMBIX H3MEPEHUH, ONpeness
CpelHee 3HAaYeHHEe u3MepsAeMoil BenuuuHbl ((POKyCHOE pacCcTOsSHUE
cobuparomieid JMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a H3MepeHHs
(n3mepuTenpHOrO Mpubdopa)

IIPOBOAMTH  HCCIIEJJOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIIOJB30BAaHUEM IMIPSIMBIX HW3MEPEHMI: IUIAHUPOBATH MCCIENO0BaHUE,
CaMOCTOSITENIbHO ~ cOOMpaTh  YCTAHOBKY, (DUKCHPOBATH  PE3yJIbTAThl
HOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIMYUMH B BUAE TaOIUIU
rpaduKoB, JeJIaTh BBIBOJBI 10 PE3yJIbTaTaM MCCIIEIOBAHUS

1.12

MIPOBOAMTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYMH: IUIAHUPOBATH
U3MEpPEHUs,, COOUpPATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJIHATH
VU3MEPEHHUs], CIEAysl NPEIIOKEHHOW WHCTPYKUWH, BBIYMCIISITH 3HAYEHUE




BEJIMYMHBI U aHAJIM3UPOBATH IIOJyYEHHBIE PE3YJIBTAThl C YYETOM 3a1aHHOU
HOTPELIHOCTH U3MEPEHUM

1.13

coOoaTh MpaBuila TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ J1abopaToOpHBIM
000pyTI0BaHUEM

1.14

pasnu4yaTh OCHOBHBIE IPU3HAKM H3YYEHHBIX (PU3MUECKUX Mojeneil:
MaTepuaibHas TOYKa, a0COJIIOTHO TBEPJAOE TENO, TOYEUHBIH MCTOUYHUK
CBETa, JIy4, TOHKas JINH3a, IJIaHETapHask MOJEIb aTOMa, HYKJIOHHAs! MOJEINb
aTOMHOTO si1pa

1.15

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS  HM3YyYCHHBIX TNPUOOPOB H
TEXHHYECKUX YCTPOHCTB C ONMOPOW HAa WX OMHMCAHMSA, MCIIONb3Yys 3HAHHS O
CBOWCTBaX  (U3MUYECKUX SABICHUA U  HEOOXOAMMBIE  (PHU3HUECKHUE
3aKOHOMEPHOCTH

1.16

UCITOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKHUX MPOLECCOB MPH
pelIeHUH  y4eOHO-NPaKTHUYECKUX  3aj]ad, ONTHYECKHE CXEMBbl Ul
NOCTPOCHHUS N300paKEHHI B TNIOCKOM 3epKajie U COOMPAIOIIEH JIMH3Ee

1.17

NPUBOAUTH  TPUMEPHl  (HAXoAWTh  HMHOpPMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO MCIOJIb30BaHUA (DU3NYECKMX 3HAHUH B IOBCEAHEBHOM
KU3HU NI obecrieueHus: 0€30IacCHOCTU MPU OOpalleHuH ¢ NMpUOOpaMu U
TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHUS 30POBbS U COOIIOIEHUS] HOPM
HKOJIOTUYECKOT0 MOBEJICHUS B OKpY KaloIlel cpeie

1.18

OCYIIECTBIIATh MOUCK HHPOpMalUu (PU3NYECKOTO COAEPKAHUA B CETH
WnTepHer, caMocTosATENbHO (OPMYJIMPYST MOMCKOBBIM 3ampoc, HaXOIUThb
IYTH ONpEAETICHHs JTOCTOBEPHOCTH IOJyYeHHOH MH(OpMAIMM Ha OCHOBE
UMEIOILUXCS 3HAHUM U JTONIOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCMOJIb30BaTh MPH BBHINOJHEHUH Y4EOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO
auTepaTypy GU3NIECKOTO COJIEPIKAHUSA, CIIPABOYHBIE MaTePHAIIbl, PECYPCHI
cetu MHTepHeT; BiageTb NpUEMaMHU  KOHCIIEKTHPOBAHMs — TEKCTa,
npeoOpa3oBaHusi HHOOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
UHQOPMALIMU M3 HECKOJBKUX HCTOYHHUKOB (PU3NYECKOTO COIEp KaHus,
nyOJIMYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHON MM HCCIEA0BATEIbCKOM
JNEeATEeIbHOCTH, TIPU 3TOM TIPaMOTHO  HCIOIb30BAThb  U3YYCHHBIN
NOHATUMHBIM ammapar W3ydaeMoro pasjena (U3MKH U CONPOBOXKAAThH
BBICTYIIJICHHE TNpe3eHTalue C yd4éToM OCOOEHHOCTEH  ayAuTOpHH
CBEPCTHUKOB

1.21

IIpyU BBIIIOJHCHHUHU y‘-IC6HI)IX IIPOCKTOB H I/ICCJ'IG,Z[OBaHI/Iﬁ (i)I/ISI/I‘-IeCKI/IX
IIpoLCCCOB pacClpCACIATh 00513aHHOCTH B rpyamne B COOTBETCTBUH C
IIOCTAaBJICHHBIMHU 3aJadaMH, CJICIHUTH 3a BBIIIOJIHCHHEM IIJIaHA I[GflCTBI/IfI n
KOppPCKTUPOBATh €TO0, aJACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTD I'PYIIIbI, BBICTpauBaTb KOMMYHHUKATHUBHOC BSaHMOHeﬁCTBHC,
IMMPOSABJIAS TOTOBHOCTDH PA3PCIIATh KOH(bHHKTLI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Konx
Koa s1emenTa IIpoBepsieMble 3JIEMEHTHI COIEPKAHUSA
pasneia
®U3UKA U EE POJIb B [IO3HAHUU OKPY)XXAIOILIETO MHUPA
®usnka — Hayka o npupoje. ABneHus npupoasl. Puznueckue
1.1 ABJICHUS:  MEXaHWYECKHE,  TEIUIOBbIE,  JJIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ousnyeckue BeMMUUHBL. M3MmepeHue (U3MUECKUX BEIMYUH.
1.2 dusnueckue 1110)7 (103} S ITorpemHuocTs U3MEPEHHUM.
MexyHapoaHasi CUCTeMa eIMHUIL
EcTecTBeHHOHAy4HBIH  METOJ  TO3HAHUS:  HAOJIOJEHUE,
1 13 IIOCTAaHOBKAa HAy4YHOIO BOIpOCAa, BBIABMKEHHE THUIOTES,
’ OKCTIEPUMEHT  TI0  TPOBEpPKE  TUIOTE3,  OOBSICHEHUE
Ha0JII01aeMOr0 SIBJICHHUS
1.4 Onwucanue GpU3NYECKUX SBICHUHN C TOMOIIBIO MOJIeNIEH
[IpakTuyeckue pabOTHI:
#H##Par###lI3MepeHne pacCTOSTHUM.
15 #iH#HPar##13mMeperne 0o0bEMa )KUIKOCTH M TBEPIOTO Tela.
) #H##Par###OnpeneneHre pa3MepoB MaJbIX TEJ.
H#iPar#H##l13mepenue TEMIIEPATYPbI pu IIOMOIIH
’KMJIKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATyphI
ITEPBOHAYAJIBHBIE CBEAEHNM S O CTPOEHNMU BEILIECTBA
#H##Par###(CTpoeHre BeIllECTBA: aTOMbl W MOJEKYJIbI, HX
2.1 pazMepsl. OIBITHI, JOKa3blBalOIIME JHUCKPETHOE CTPOEHHUE
BEILIECTBA
#H##Par### ]I Biokenue yactuil BemiecTBa. CBA3b CKOPOCTH
2.2 JBHKEHHUsI YaCTULl C TEMIIEpaTypol. bpoyHOBCKOE IBHKEHMUE,
muddysus
73 B3anMoseiicTBue 4acTHIl BELIECTBA: PUTSHKEHUE U
] OTTAJIKMBAaHUE
HiHtPar#H#H# ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B,
2 24 KHUJKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3anuMocBs3b
' MEXJly CBOWCTBAaMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJbI
[TpakTuyeckue paboTHI:
###Par###0Onenka auameTrpa aToMa METOJIOM DpsiioB  (C
UCTIONB30BaHuEM (oTorpaduii).
2.6 H#HPar#H##0nbITel 10 HAONIOACHUIO TEIJIOBOIO PACIIUPEHUS
ra3os.
#HHParfH##0npITel 10 OOHApYXKEHUIO  JIEHCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKCHHUSI
3 JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

3.1

Mexanndeckoe IBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE




JIBIDKECHHE

3.2

#H##Par###CxopocTth. CpeiHsisl CKOPOCTh IPU HEPABHOMEPHOM
JBH>KEHUU. Pacu€T myTH 1 BpEMEHU JIBUKEHHUSI

3.3

SBnenne nHepuMK. 3aKOH MHEpLMH. B3anMoielicTBre Tell Kak
IMpuirnHa HU3MCHCHUS CKOPOCTU IOBWIKCHUSA TCII. Macca xak
Mepa HHEPTHOCTH Teja

34

#H#H#HPar### lnotHocTe  BemtectBa. CBA3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJICKYJI B €JIMHHUIE 00hEMA BEIECTBA

3.5

Cuia Kak XapaKTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

Cuna ynpyroctu u 3akoH ['yka. Vi3MepeHune CHITbl ¢ TOMOIIBI0
JMHAMOMETpa

3.7

#H##HPar###sIBnenne TAroreHus M cwia Toxectu. Cuiia
TSKECTH Ha Apyrux maHerax. Bec Tema. HeBecomocTh

3.8

Cuna tpenus. TpeHne cKoJIbKeHUs U TpeHue Mokost. TpeHue B
IPUPOJIE U TEXHUKE

3.9

##Parf##Cli0)keHHEe CUII, HAIPABJICHHBIX 110 OJHON IPAMOM.
PaBHOElCTBYIOIIIASA CHIT

3.10

[IpakTuueckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBMKCHHUS (IIApHKa B
KUJKOCTH, MOJETH DIIEKTPUYECKOTO0 aBTOMOOMIS U Tak
nanee). OnpeneneHue cpeHell CKOPOCTH CKOIBKEHHUST OpycKa
WIM [IapuKa [0 HaKIOHHOW TuiockocTH. OmpeneneHue
IUIOTHOCTU TBEpHOro Tena. OnbIThl, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTsDKeHUs (IedopManuu) MPYXKUHBI OT
MPUII0KEHHON CUJIBI. OMBITHI, JEMOHCTPUPYIOIIE
3aBUCHMOCTh CHUJIBI TPEHUS CKOJBKEHHUS OT Beca Tela |
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®usuyeckue SABICHHWS B IMPUPOAEC: IPHUMEPBI IBWKEHUS C
Pa3IMYHBIMM CKOpPOCTSMH B JKMBOM M HEXKHMBOM NPUPOJE,
JICCTBHUE CWJIbI TPEHUSL B IIPUPOJIE U TEXHUKE

3.12

TexHuyecKue yCTpoMCTBa: TMHAMOMETP, NOAIINITHUKI

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne T1BEpmoro Tenma. CrnocoObl yMEHBIIEHUS U

4.1
YBEJTUYCHUS JTABJICHHS
49 JlaBieHne rasza. 3aBHCHMOCTh JIaBJICHUS Ta3a OT O0BEMA,
) TeMIEepaTypbl
43 [lepenaua paBneHuss TBEPABIMH TEJNAMH, >KUIKOCTSIMH U
) razamu. 3akoH [lackans. [ITHeBMaTHYecKre MallvHbl
3aBUCUMOCTh  JIABJICHHS  JKHUJIKOCTH OT  TJIyOWHBI.
4.4 lunpocratuuecknii  mapamokc. CooOmaronyecss COCYIbL.
['mnpaBInyecKkne MeXaHU3MBbI
Atmochepa 3emau u armochepHoe maBiaeHue. [IpudmHbBI
45 CyIIECTBOBaHUS  BO3AYIIHOM 00omouku 3emiau. OmbIT
’ Toppuyennu. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MODSI
4.6 W3mepenne armocdepHoro  namnenus. [Ipubopbr s




u3MepeHHsi aTMOC(hEepHOro AaBJICHUS

4.7

JlelicTBHME KUIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
BritankuBaroias (apxumeioBa) cuia. 3akoH Apxumeaa

4.8

ILiiaBanue ten. Bo3gyxoriaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBaHue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa
HNOTpyKEHHOM B KUAKOCTh dYacTu Tena. OrmnpeneneHue
BBITAJIKMBAIOILEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOIPYKEHHOE
B KUAKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B XXUAKOCTH, OT MAacChl Tea.
OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAIKUBAIOLIEH
CWJIBl, JEHCTBYyIOIIEH Ha TEIO0 B JKUIKOCTH, OT 00BEMa
MOTPYKEHHOM B KUJKOCTh YaCTU TeJlda U OT IUIOTHOCTH
KUJKOCTH. KoncTpyuposanue apeoMerpa WIH
KOHCTPYMPOBaHHUE JIOJIKU u ompeneIeHue eé
Ipy3000JbEMHOCTH

4.10

dusnueckue SBICHUS B HPUPOJE: BIMAHUE ATMOC(HEPHOro
JIABJICHUI HA )KUBOM OpraHu3M, IJIaBaHUE PHIO

4.11

TexHuueckue  yCTpoOHCTBA:  COOOLIAIOIIMECS  COCYHBI,
YCTPOHCTBO ~ BOAONPOBOJA,  THAPABIMYECKUH  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITH

OCTb, OHEPI'UA

5.1 Mexanuueckas paboTa

5.2 MexaHndeckasi MOIIIHOCTh

53 [IpocThie MexaHU3MBI: pbIYar, OJOK, HAKIOHHAS IJIOCKOCTb.
[IpaBuio paBHOBECHs pblyara

5.4 [TpuMmeHeHre npaBuiia paBHOBECHUS pblyara K OJIOKY
«30m0T0€ TPaBWIO» MeXaHWKU. Kodp(UIMEeHT MonIe3H0To

5.5 neiictBus MexaHu3MoB. [IpocTeie MexaHM3MBI B OBITY U
TEXHUKE

5.6 IloTeHIManbHasg SHEPTUU TeJla, MOJHATOr0 HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [lonnass MexaHmyeckas _DHeprui. 3aKOH W3MEHEHHs U
COXpaHEHHUsI MEXaHUYECKON YHEPTUU
[IpakTuyeckue pabOTHI:
###Par###Onpeneneare  pabOThl  CWJIBI  TPEHHS  TpHU

59 pPaBHOMEpPHOM  JIBUKEHUH  Tella [0  TOPU30HTAIbHOU
noBepxHocTU. lccnenoBanue ycioBHIl paBHOBECHS pblyara.
H3mepenne KIIJ[ HakiOHHOW TIOCKOCTH. M3ydeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON YHEPrun

5.10 Du3nuecKue sIBJICHUS B IPUPOJIE: PbIUark B TeJIe YEJIOBEKa
TexHuueckue  yCTpOMCTBA:  pblyar,  MOJABWXKHBIA U

5.11 HETMOJABUKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IMPOCTHIC

MCXaHU3MBbI B 6BITy




8 KJIACC

Kon
Kopa 3;1emenTa IIpoBepsiemMble 3J1eMEHTHI COIEPKAHUS
pasaeJa
TEITJIOBBIE ABJIEHN
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISPHO-KMHETHYECKON TEOpUH
6.1 cTpoeHMs BeulecTBa. Macca U pasMmepsl MoJiekysl. OmbIThI,
' NOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOU TEOPUH
6.2 Monenu TBEPIOTo, XHUAKOTO M Tra3000pa3HOr0 COCTOSIHMM
' BeniectBa. Kpucrannnueckue u amopdHbie Tena
63 OObscHEeHHE CBOWMCTB ra30B, KUAKOCTEH M TBEPABIX TEl Ha
' OCHOBE IOJIOKEHUN MOJIEKYJIIPHOKUHETHYECKON TEOPUU
6.4 CMmaunBaHUE M KallWJUISIPHBIE SIBJICHUS
6.5 TemioBoe paciiupeHue 1 cxaTue
6.6 Temnepatypa. CBsi3p TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOI'O
' JIBUYKEHUSI YACTHUIL
6.7 Buytpennsas osnHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH
' SHEPrUM: TeIJIoNnepeaada U COBEpIIEHNE paboThI
6.8 Buapl Temonmepenavn:  TETUIONMPOBOIHOCTh, KOHBEKITHS,
) H3JIy4YECHUE
6.9 KonuuectBo Tennorel. Y aeabpHas TEIIO0EMKOCTD BEILECTBA
6 6.10 TernooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEILIOBOT'O
) OasaHca
6.11 [InaBneHne M OTBEpIEBAHME KPUCTAIUIMYECKUX BEILECTB.
) Y ienpHas TEroTa aBJICHUs
[TapooOpazoBanue u konnaencauus. Mcnapenue. Kunenue.
6.12 VnenpHast ~ TemioTa  napooOpa3oBaHUA.  3aBUCHUMOCTh
TEMIEPATYPbI KHTIEHHS OT aTMOC(HEPHOTO JaBJICHHUS
6.13 BiaxHocTh Bo3ayxa
6.14 OHeprus TomauBa. Y IenbHasl TEII0Ta CTOpPaHus
[punuuns! padotel TemnoBbix asurareneit KIIJ[ Temnosoro
6.15 nsuratens. TeroBble JIBUraTtead M 3alluTa OKPYIKarolleu
CpeJibl
6.16 3aKOH COXpaHEHMs] U TPEBPAIICHUS DHEPTUU B TEIUIOBBIX
) npoueccax
[IpakTuueckue paboOTHI:
H#HHPar#H#H#0nbITHL 10 OOHApPY)KEHUIO  JACUCTBUS — CHUII
6.17 MOJIEKYJIIPHOTO IPUTSHKCHHUS.

H#HPar#H#H#ONbITHL 1o BBIPALUBAHUIO KPHUCTAJIJIOB
MIOBApPEHHOM COJIM MJTH caxapa.
H#H#Par#H##ONnbITH 10 HAOJIOJEHUIO TEIJIOBOTO PacCIIUPEeHMsI




ra30B, )KUIKOCTEH U TBEPBIX TEII.

#H#HPar###Onpenenenue AaBieHUs BO3AyXa B OayuloHe
LINPHLIA.

HH#H#Par#H##O1BITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh
JABJIEHUs] BO3AyXa OT €ro o0béMa M HarpeBaHUs WIH
OXJIAXKICHHUSL.

#H##Par##IpoBepka TUNOTE3bl JIMHEWHOW 3aBUCUMOCTH
JUITMHBI CTOJIOMKA )KMIKOCTU B TEPMOMETPUYECKON TPyOKe OT
TeMIIepaTyphbl.

#H##HPar##HabmoneHne M3MEHEHUs] BHYTPEHHEH SHEPrUH
TeJla B pe3yJibTaTe TeIionepeaadn 1 padoThl BHELIIHUX CHIL.
###HPar##llccnienoBanue  sIBIGHUS — TeIUIOOOMEHAa  IPH
CMELIMBAaHUU XOJIOAHOW U ropsiuei BOJBI.
H##H#Parf##01peieneHre KOJIMUECTBA TEIJIOThI, IIOJYyYEHHOTO
BOJIOM IpU TEIUVIOOOMEHE C HarpeThiM METaJUIMYECKUM
LHWIAHAPOM.

#H#Par##H#OnpeneneHre yiedbHOW TEIIOEMKOCTH BEIIECTBA.
#i##Par###lccnenoBanue npouecca uCapeHusl.
#HH##Par##H#Onpenenenre OTHOCHUTEILHOU BJIQ)KHOCTU
BO3yXa.

##H#Par##H#Onpenenenre  yIeabHOW TEIJIOTHl  IJIABJICHUS
JbJIa.

®usnueckue  SBICHUS B  TMPUPOJE:  TOBEPXHOCTHOE
HaTSKeHHE U KallWUIApHBIE SBJICHUS B MPUPOJE, KPUCTAILIBI

6.18 )
B mpupoae, uznydeHue ColiHIIA, 3aMep3aHUe BOJOEMOB,
MOpPCKHE OpH3bl; 00pa30BaHUe POCHI, TYMaHa, WHEs, CHera.
Texuuyeckue yCTpoiicTBa: KaluJUISPHL, MIPUMEPHI
HCIIOJIB30BaHUS ~ KPUCTAIUIOB, JKUJIKOCTHBI  TEPMOMETD,
6.19 JIaTYUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHS JTOMOB,

TUTPOMETPHI, TCHUXPOMETp, MNapoBas TypOuHa, JBUTATElb
BHYTPEHHET O CTOPAHUS.

QJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpusaius Tei. JIBa poaa 3JIEeKTPUYECKUX 3apsI0B
B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH — Kysona

7.2 (3aBHCHMOCTh CWJIBI B3aUMOJIEMCTBUS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3aPsiJIOB U PACCTOSIHUS MEKIY TEJIaMH)
DnekTpuueckoe moje. HampskEHHOCTh 3IEKTPUYECKOTrO

7.3 noJyig. [IpuHIMI Cyneprno3uiuu SJAEKTPUYECKUX TMOJeH (Ha
KayeCTBEHHOM YpPOBHE)
Hocutenn  snexkTpuyeckux  3apsaoB.  DIJIEMEHTAPHBIN

7.4 anekTpuyeckuil 3apsan. Crtpoenue aroma. [lpoBogHuku H
JUDIIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO 3apsiia

76 OneKTpuYeCKuit TOK. Ycnosus CYILLIECTBOBaHUS

) NEKTPUYECKOro Toka. MICTOYHHKY MOCTOSIHHOTO TOKa

77 JIeHCTBUS DIEKTPUYECKOTO TOKa (TEIMJIOBOE, XHUMHUYECKOE,

' MarHuTHoe). DJIeKTPUUECKUH TOK B )KUIKOCTSAX U Ta3ax

7.8 Onexkrpuueckag  nenb.  Cuna  Toka.  DJIEKTPUYECKOE




HanpspKeHHe

ConpoTuBiieHUE TPOBOAHUKA. Y IEJIBHOE COMPOTUBICHUE

7.9
BEIllECTBA
7.10 3akoH OMa j1s yyacTKa LenH
711 ITocnenoBsarensHOC Hu rapajuiebHOE COCIMHCHUE
’ MIPOBOJHUKOB
712 PaboTa 1 MOIIHOCTB JIEKTPUYECKOTO TOKa. 3akoH JIKoyist —
) Jlenma
713 DNeKTpuYecKne IMeNd ¢ TMOTPEOUTENH  AIEKTPUUICCKOM
) sHepruu B ObITy. KopoTkoe 3aMbIkaHme
714 IlocTossHHBle MarHuThl. B3amMoaelcTBHE  HOCTOSHHBIX
) MAarHuTOB
715 MaruuTtHoe 1ojie. MarHutHoe moJjie 3eMJId U €r0 3HaYeHHE
’ JUISL J)KU3HU Ha 3eMiie
716 OneiT Opcrena. MarHMTHOE TOJIE AJIEKTPUYECKOTO TOKA.
) [IprumeHeHne 3JIeKTPOMarHuToOB B TEXHUKE
JlelicTBU€ MArHMUTHOTO TIOJS HA TMPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTellb IMOCTOSSHHOTO ToKa. Mcmonb3oBaHue
’ JJIEKTPOJBUraTeaei B TEXHMYECKUMX YCTPOHMCTBAX M Ha
TpaHCIOPTE
718 Onbitel Dapazess. SIBleHHE 3IEKTPOMArHUTHOW WMHIYKIIHH.
) [IpaBuiio JIeHna
Onektporereparop. CrnocoObl TONMYYEHUST DIICKTPHUECKOM
7.19 SHEPTUH. DIEKTPOCTAHIINN Ha BO30OHOBISIEMBIX UCTOYHUKAX
SHEPTHUH
[IpakTrueckue pabOTHI:
OnpITHl 1O HAONIONEHUIO DIIEKTPU3ALUU TENl HHIYKIUEH U
MPU CONTPUKOCHOBEHHH.
HUccnenoBanue  OelCTBUS  JJIEKTPUYECKOIO  MMOJSA  HA
MPOBOJHUKHU U JUAJIEKTPHUKH.
Cbopka u mpoBepka pabOTBl DIEKTPUYECKOH  IEMH
MOCTOSHHOTO TOKA.
W3mepenue u peryjampoBaHue CUIIbI TOKA.
H3Mepenue u peryaupoBaHie HAPSKEHHUS.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, WAYILIETO 4epes
pE3UCTOP, OT CONMPOTHUBJIEHUS PE3UCTOPA U HAIPSIKEHHUS Ha
7.20 pe3ucrope.

OnbIThL, TEMOHCTPUPYIOIIHUE 3aBUCHUMOCTh 3JIEKTPHUUYECKOTO
CONPOTUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IIJIOLIAAH
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

IIpoBepka  mpaBwiIa  CIIOXKEHUS  HANPSDKEHUM — IIPU
[IOCJIEI0BATEIILHOM COE€IMHEHHH JIBYX pe3ucTopoB. IIpoBepka
IpaBWwiIa Uil CWJIbl TOKa IPU NapajuIe]IbHOM COEIUHEHHH
pesuctopoB. OmpezeneHue pabOTHI 3JIEKTPUUYECKOIO TOKa,
uaymero 4epes  pesucrop. OnpeneneHue  MOIHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIIEISAEMOM Ha  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKA, HIYILIETO 4YEPE3
JaMIIOYKy, OT HanpsbkeHuss Ha Hed. Onpenenenue KIIJ]




Harpesatens. MccnenoBaHMe MarHUTHOTO B3aMMOJACHCTBHS
IIOCTOSIHHBIX ~ MAarHUTOB. [3ydyeHWe MarHUTHOrO  IIOJIA
MIOCTOSIHHBIX MAarHUTOB IPU UX OOBEIUHEHUU U Pa3]ICJICHUM.
HccnenoBanue  ACUCTBUSA  JJIEKTPUYECKOTO  TOKa  Ha
MarHuTHYO CTpEJIKY. OneITBI,  AEMOHCTPHUPYIOILHE
3aBUCUMOCTb CWJIBI B3aMMOJCHCTBUSA KAaTyLIKH C TOKOM H
MarHura OT CWJIbl TOKAa M HAalpaBJICHHWs TOKA B KaTyIIKe.
N3yueHne AeUCTBUS MarHUTHOIO IIOJS HA IPOBOJHUK C

TOKOM. KoncrpyupoBanue 1 u3ydeHue  paboOTHI
anekrpoasurarensd. WUsmepenue KIIJI anexrpoasurarenbHou
yCcTaHOBKH.  OmNBITBI IO HCCIECIOBAaHUI  SIBICHHSA

BHGKTPOMaFHHTHOﬁ WHAYKOWUU: HCCJICIOBAHUC U3MEHEHUH
SHAYCHHU W HAIIPABJICHU MHAYKIIMOHHOI'O TOKA

@u3nvecKue SBICHUSA B MIPUPOJE: MIEKTPUYECKUE SBJICHUA B
aTMocdepe, dIEKTPUIECTBO JKUBBIX OPraHU3MOB, MarHUTHOE

7.21 nosie 3emid, Apeid MOoJIOCOB, POJIb MArHUTHOTO TIOJS ISt
YKU3HU Ha 3emiie, NOJIIPHOE CUSIHUE

TexHuueckue  yCTPOMCTBA:  JJIEKTPOCKON,  aMIlepMeTp,

BOJITMETP, pEOCTaT, CUETYMK DIEKTPUUECKOW DSHEPIUH,

799 AJIEKTPOOCBETUTENBHbIE IpuOOPHI, HarpeBaTelbHbIE

’ AJIEKTPOTIPUOOPHI (mpumepsr), AJICKTPUIECKHE

MIpelI0XpaHUTENH, AIIEKTPOMAarHur, AJIEKTPOJIBUraTEINb

IIOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOAHHOTI'O TOKA

9 KJIACC
Koxa
paziena Koa 3s1emenTa IIpoBepsiemble 31eMEHTHI COAePKAHUA
MEXAHMWYECKMUE ABJIEHUA

3.1 MeX%HquCKoe nBkeHue. MarepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHHUS

8.3 PaBHOMEpHOE NPSMOJIMHENHOE IBUKECHHE

3.4 HepaBHoMepHOe mnpsiMoiuHeiiHOe nBrkeHue. CpenHss u
MT'HOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBHYKEHHUHU

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKCHHE

g 8.6 CBoboanoe nagenue. Onbitel ["anunes

PaBHOMepHOE ABIKEHHE IO OKpYXHOCTH. [leproa u yacrora

8.7 oOpalieHus. JIuneiinas " yIJIoBas CKOPOCTH.
LleHTpOCTpEMUTENTBHOE YCKOPEHHE

8.8 ITepssiii 3akoH HproToHA

8.9 Bropoii 3akoH HeloToHa

8.10 Tpetuii 3akoH HeroToHa

8.11 [IpuHIUIT CyNIepIIO3UIIMY CHUII

8.12 Cuna ynpyroctu. 3akoH I'yka

8.13 Cuia TpeHUs: CWJIa TPEHUsI CKOJIBKEHUSI, CHJIa TPEHUS TTOKOSI,




APYyruc BUJbl TPCHUA

8.14

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHUE
CBOOOIHOTO MAJCHUS

8.15

JBuxenne miuaner Bokpyr Connua. IlepBas kocmuueckas
ckopocTb. HeBecoMOCTh 1 nieperpysku

8.16

PaBHOBecue MarepuaibHON TOUKU. AOCOJIFOTHO TBEPOE TEJIO

8.17

PaBHOBecue TBEPIOTO TeNa € 3aKPETUIEHHONW OCBIO BPAILLEHUS.
MowmeHT cuibl. LlenTp Tskectu

8.18

Nmnyibe Tena. M3menenne nmnynbca. IMnysibe cuiibl

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeaxkTtuBHOE IBMKEHME

8.21

MexaHnnyeckasi paboTa U MOUTHOCTh

8.22

Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUU U
paboThI

8.23

[loreHnuanpHas ~ JHeprus  Tena, MOJHATOTO  HaJ
MMOBEPXHOCTHIO 3eMITH

8.24

[ToTeHnmanbpHask SHEPIUs CKATON MPYKUHBI

8.25

Kunernueckas sneprud. TeopemMa 0 KHHETUYECKON YHEPTHHI

8.26

3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTUHN

8.27

[TpakTrueckue paboTHI:

OrnpezenieHne cpeaHel CKOPOCTH CKOJIbKEHUSI OpyckKa WU
JBUKEHUSI IIapHKa MO HAaKJIOHHOW TuiockocTH. OmnpeaeneHue
YCKOpDEHHUsI Tela MpU PABHOYCKOPEHHOM JIBJKEHHUH T10
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanue  3aBUCHUMOCTH  IIyTH  OT BpPEMEHH IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka runoTe3bl: €Ciau Mpu PaBHOYCKOPEHHOM JIBHYKCHUHU
0e3 Ha4aJIbHOM CKOPOCTH MyTH OTHOCSTCS KaK psijl HEYETHBIX
YyHucel, TO COOTBETCTBYIOIIME MPOMEXKYTKA  BPEMEHHU
OJINHAKOBBI.

HCCHCHOB&HI/IC 3aBUCUMOCTH CHWJIBI TPCHUA CKOJIBKCHUSA OT
CWJIBI HOpMaJIbHOTO AaBiieHus. Onpenenenue kodpuiueHTa
TpeHMsI CKoNbkeHMs. OmnpeneneHue >KECTKOCTU NPYKHUHBI.
Omnpenenenne pabOThl CHIIBI TPEHUS MpPU PABHOMEPHOM
JABHUKCHUN TEiIa 10 I‘OpI/I30HTaHLHOI\/JI MMOBCPXHOCTH.
Omnpenenenne padoOThI CUITBI YIIPYTOCTH MPHU MOABEME Ipy3a C
HUCIIOJIB30BAHUECM HECITOABUKHOT'O U ITOABUKHOT'O OJIOKOB

8.28

du3nyeckue SBICHUSI B npupoac: MNpUJIWBbBI KU OTJIUBEI,
JBMOKCHUC  IIJIAHCT ConHeunon CUCTCMbI, PCAKTHBHOC
JABWIKCHUC KHMBBIX OpraHnu3MOB

8.29

TexHudeckue yCcTpouCTBa: CIUAOMETP, JATYUKHU IIOJIOKECHUS,
pacCTOSHUSL M YCKOPEHHUSI, PAKETHI

MEXAHNWYECKUE KOJIEGAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH
KOJICOAHMI: IEPHOJI, YaCTOTa, AMIUIMTYIA

9.2

MareMaTnyeckuii M NpYKUHHBIA MasTHUKH. I[IpeBpamieHue




OHECPIruu 1npu K0JIeOaTeIbHOM JBWXKXCHUUN

9.3

3aryxatomue  KojeOaHuws.  BwIHYXIeHHBIE — KOJeOaHUSI.
Pe3onaunc

94

Mexanndeckue BOJHBL. CBoOWCTBA MEXaHHMYECKMX BOJIH.
[IpononbHble W mTONEpeYHbIE BOJIHBL. [[TMHA BOJHBI U
CKOpOCTb €€ pacnpocTpaHeHus. MexaHWYecKue BOJIHBI B
TBEPJIOM TeJIe, CECMUYECKUE BOJTHBI

9.5

3ByK. ['poMKOCTH 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wubpas3Byk u yIbTpa3Byk

9.7

[TpakTideckue paboThI:

Onpenenenue 4acTOTBI u nepuozaa Kose0aHuit
MaTEeMaTHYECKOTO MasiTHHUKA.

Omnpenenenne 4acToThl U NepHoa KoJieOaHUM NMPY>KUHHOTO
MasiTHUKa

Hccnenosanue 3aBHCHUMOCTH nepuoaa Kosie0aHui
MOJIBEIIICHHOT'O K HUTHU T'py3a OT JUITMHBI HUTHU. MccnenoBanue
3aBHCUMOCTH TIEpHoJIa KOJIeOaHUH MPYKHUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka He3aBHUCHUMOCTH Neproa KoneOaHuit
rpy3a, MOJBEIIEHHOIO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyXuHbL. M3MepeHne yckopeHusi CBOOOHOTO NaieHus

9.8

dusznyeckue SBJICHUS B NPUPOJEC: BOCIPUATHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH,
9X0

9.9

TexHuueckue  yCTpOWCTBA: 3XO0JIOT, UCIIOJIb30BAaHUE
yJIbTPa3ByKa B OBITY U TEXHHUKE

DJIEKTPOMAT'HUTHOE T1OJIE U JIEKTPOMATI'HUTHBIE BOJIHbBI

ONEeKTPOMarHUTHOE TMoJie.  DJIEKTPOMAarHUTHBIE  BOJIHBIL.

10.1 CBOWCTBA AJIEKTPOMATHUTHBIX BOJTH
10.2 IIIxana 51eKTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHass npupoga cBera. CKOpocTh CBeTa.
BoJiHOBBIE CBOIICTBA CBETA
10 [IpakTrueckue paboTHI:
104 N3ydyeHne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOILBIO
MOOMIIBHOTO TenedoHa
duznueckue SBICHHUS B MPUPOJE: OHOJIOTHYECKOE JEHCTBHE
10.5 BUAMMOTO,  YJIbTPa(UOIETOBOrO M  PEHTITEHOBCKOTO
W3JTYy4YECHHU I
10.6 TexHnuueckue yCTpOICTBA: § HCTOJIb30BAHUE
AJIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3U
CBETOBBIE ABJIEHU
11.1 JlyueBas monenb cBera. IcTOUHHKY CcBETa
11.2 [IpssMOJIMHEITHOE paCIPOCTPAHEHUE CBETA
11 113 Otpaxenue cBera. I[lmockoe 3epkano. 3aKOH OTPaKCHHS

CBCTa

11.4

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. IlomHoe
BHYTpPEHHEE OTPAKEHUE CBETA




11.5

JInnza. Xop tyyel B JIMH3E

11.6

Ontuyeckast cucrema (oroammapara, MHKPOCKONA H
TEJIECKOTA

11.7

I'ma3 kak omnruudeckas  cucrema.  biHM30pykocTs U
JAJIBHO30PKOCTh

11.8

Pasznoxxenune Oenoro cBera B crekTp. OmnbiTel HploToHA.
Clio)keHHe CIEKTPpaJIbHBIX IIBETOB. Jlucnepcust cBeTa

11.9

[TpakTuyeckune paboOTHI:

HccnenoBanne 3aBUCHMMOCTH yIJIla OTPAXXEHUS CBETOBOTO
Jdyda OT yIja IHaJeHusl.

N3ydyeHne XapakTepHCTHK H300paKeHUS TpeaMera B
IUIOCKOM 3€pKale.

HccnenoBanne 3aBHCUMOCTH yIjla TPETOMIICHUSI CBETOBOTO
Jqyda OT yIJjia MaJIeHus] Ha TPaHHIIE «BO3IYX — CTEKIIO».
[NToydeHne n300paskeHHUiA C MOMOIIBIO COOMPAIOIIEH JTHH3HL.
Omnpenenenne (POKYyCHOro pacCTOSIHUS U ONTUYECKOW CHUIIBI
cobuparomieil JINH3HI.

OmnBITHI IO PA3I0XKEHHUIO OEJIOro CBeTa B CIIEKTD.

OmbITBI TO  BOCHPHUATHIO IBETa MPEAMETOB TMPH HX
HaOJI0ICHUH Yepe3 IIBETOBbIC (DUIIBTPHI

11.10

duznueckue sBIEHUS B ipupoe: 3arMeHus: Connua u JIyHsl,
[[BETa TeJ, ONTHYECKHE sBICHUS B aTMocdepe (IBeT Heda,
pedpakiys, pagyra, MUpax)

TexHUYeCKue YCTPONCTBA: OYKH, MEPHCKOI, ¢oToanmapar,

.11 ONTUYECKUE CBETOBObI
KBAHTOBBIE SABJIEHU

121 OmnsiThl Pezepdopra u miuanerapHas Mojesb aToma. Mojenb
aroma bopa

122 Hcnyckanue U morjouieHue cBeta aToMoM. KBaHTHL
JIunenyaTele CIIEKTPHI

12.3 PagnoaktuBHOCTH. Asib(ha, OeTa- U raMMa-u3IydeHus

12.4 Crpoenne atomHoro siapa. HykioHHas Mozenb aTOMHOIO
sapa. M30Tonsl

125 PannoaktuBHbie  mpeBpamenus. llepuonm  mosypacmana
ATOMHBIX SI7IEp

12 12.6 SnepHple peakuuu. 3aKOHBl COXPAaHEHHUs 3apsioBOrO U

MacCOBOI0 YHCE

12.7 OHEprus CBsI3U aTOMHBIX sJ7iep. CBA3b MACChl U SHEPTUH

12.8 Peakunn cuntesa m nenenus sapep. McrodHuku sHepruu
ConHua u 386311

12.9 Snepnas sHepreruka. JlelicTBUE pagMOAKTUBHBIX U3IIy4YECHHUU
Ha JKUBbIEC OPTaHU3MBI
[TpakTyeckue paboOTHI:

12.10 HabGmtoieHne  CIUIOMIHBIX W JIMHEWYaTbIX  CIIEKTPOB

U3JTy4EHUs.
VccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTHUIBl 10




TOpPMO3HOMY TTyTH (110 hoTOorpadusim).
H3mepenne pagroakTuBHOTO GhoHa

12.11

@usnueckue  SABIEHUS B IPUPOAE:  €CTECTBEHHBIN
paIMOaKTUBHBIA (OH, KOCMHMUYECKHE Jy4H, PaJUOAKTHBHOE
U3JIy4eHUE MIPUPOIHBIX MHUHEpPAJOB, JEHCTBHE

paJiMOaKTUBHBIX U3JyYEHUI Ha OpraHu3M YeJIoBeKa

12.12

TexHuueckue yCTpOWCTBA: CIEKTPOCKOI, WHIWBUIYAJIbHBINI
JI03UMETP, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJBHOMN MPOT'PAMMBI OCHOBHOI'O

OBLIET'O OBPA3OBAHUA

Kon
NMpoBePsIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJabTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o01ero oopazosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKH B HAyYHOU KapTHHE MHpPA; CPOPMHUPOBAHHOCTH
0a30BBIX TIPEACTABICHUH O 3aKOHOMEPHOH CBSI3M UM TIO3HABAEMOCTH
SBICHUA  TPHUPOJBI, O  POJM  OKCIEPUMEHTa B  (QU3HKE, O
CHUCTEeMOOOpa3yIoel poimu (QU3UKH B PA3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKUA U TEXHOJIOTUH, 00 IBOJIONUH (U3UYCCKUX 3HAHWHA M MX POJH B
[[EJIOCTHOW €CTeCTBEHHOHAYYHON KapTHHE MHpa, O BKIAJEC POCCUHCKUX U
3apyOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB
OKpY2Karoumiero M1upa, pasBuTHuC TCXHUKHU U TEXHOJIOTHHI

3HaHUs O BUJAX MaTepuu (BEIIECTBO M MOJIE), O JBMXCHUHU KakK Crocode
CYILIECTBOBaHMUS MaTepuu, 00 aTOMHO-MOJEKYJISAPHOW TEOPHH CTPOCHUS
BEIIECTBA, O (DM3MUECKON CYIIHOCTH SIBJICHUH MPHPOMABI (MEXaHUYECKHX,
TEIUIOBBIX, SJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3INyYaTh SIBICHUS
M0 OINHCAaHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (pU3MuecKkoe SBJICHHE; YMEHHE PAcliO3HABaTh
MPOSIBJICHUE HW3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOIIEM MUPE,
BBIJIETISISL X CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBaMHM MOHSITHHHOI'O arnrapara U CHUMBOJHMYCCKOI'O s3bIKa
(1)I/ISI/IKI/I U HCIOJBb30BAHUC HX I PCIICHHUA y‘-IC6HI)IX 3aga4; YMCHHUC
XapaKTepU3oBaTb CBOMCTBA TCII, (1)I/ISI/IIICCKI/IG SABJICHUSA W HPOUECCCHI,
HCIIOJIB3YA q)yHHaMeHTaHLHI)IG 1 OMIIMPHUICCKHUEC 3aKOHBI

VYMeHue OmmchIBaTh HU3YYCHHBIC CBOICTBA TECI H (1)I/I3I/I‘~I€CKI/I€ SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG BCINYHHBI

Brnanenne ocHoBaMM METOJ0B Hay4YHOT'O MO3HAHUS C YYETOM COOJIOACHUS
mpaBuj 6e30macHoOro Tpyaa: HabmoieHne (PU3NIeCKux SBJICHUMN:

YMEHHE CaMOCTOATENBHO COOMpPATh HKCIHEPUMEHTANIbHYI0 YCTAaHOBKY M3
JTaHHOTO Habopa 000py0BaHMsI 110 MHCTPYKIIMH, OMKUCHIBATh XOJ1 ONbITA U
3aIlUCBIBATh €r0 PE3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IIPOBEJCHUE MPSAMBIX W KOCBEHHBIX H3MEpPEHUH (PU3MUECKUX BEIMYUH:
YMEHUE  IUIAHUPOBaThb  U3MEPEHUs,  CaMOCTOSTENBbHO  cOoOMpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY IO WHCTPYKLHMH, BBIYHUCIATH 3HAUEHUE
BEJIMYMHBI U AHAJIU3UPOBATH IOJYUYEHHBIE PE3YJbTATHI C YUYETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUM;

IIPOBEJCHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCJIEIOBaHMI;
CaMOCTOSITENIbHO COOMpaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY U IPOBOJIUTH
UCCJIEOBAHKUE 10 MHCTPYKLMH, IPEICTABIIATH OJyYEHHBIE 3aBUCUMOCTH
¢u3nyecKux BEIUMYMH B BHUAE TaOMUI U TrpapuKoOB, YUYHUTHIBATh
IIOTPEIIHOCTH, AEJIaTh BBIBOJBI 10 PE3YJITaTaM MCCIEIOBAHUS

[TornMmaHue XapaKTEPHBIX CBOMCTB (DU3MUECKUX MOAeNel (MaTepuaabHas
TOYKa, a0CONFOTHO TBEPIO€ TEJIO0, MOJIETU CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TeEJI, IJIAHETAPHAsI MOJIE]b aTOMa, HYKJIOHHAs MOJEIb ATOMHOTO




sJIpa) ¥ YMEHHUE MPUMEHATh UX I 00bsICHEHUS! (DU3UYECKUX MPOIECCOB

YMeHne o0BACHATh (pu3HUYecKHe MPOLECChl U CBOWCTBA TeJl, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YACTHOCTH, BBIABIATH IIPUYMHHO-CJICICTBEHHBIE CBSI3M W CTPOUTH
OOBSICHEHHE C OIOpONM Ha H3yYeHHBbIE CBOWMCTBAa (DU3MYECKHX SIBICHUH,
($u3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIH

YMeHue pemath pacu€THbIC 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHI), HCTIONB3YS
3aKOHBI M (POPMYJIBI, CBS3bIBAIOIINE (PU3HMUECKUE BEITMYMHBI, B YACTHOCTH,
3aIHCHIBATh KPAaTKOE YCIIOBHE 33/1a4M, BBISBISATH HEJOCTAIOIINE JIAHHBIE,
BBIOMpaTh 3aKOHBI U (opMylsibl, HEOOXOAMMBbIE JIsi €€ pelIeHus,
UCTIONIb30BaTh CIPABOYHBIC JAHHBIC, MPOBOAWUTH PACUYETHl W OIEHHBATH
PEATMCTUYHOCTD MOJyYEHHOTO 3HAUYEHUS (PM3UYECKO BETUYMHBI, YMEHUE
OTIPEIeTATh Pa3sMEPHOCTh (U3UYECKON BEIMYMHBI, TIOJyYCHHOW IIpH
peLICHUH 33]a4u

YMeHHe XapakTepu30BaTh IMPUHIMIIBI JEHCTBUAS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcie OBITOBBIX IMPUOOPOB, M NPOMBIIUIEHHBIX TEXHOJIOTMYECKUX
MPOIIECCOB MO MX OMHCAHUIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3NUECKUX
ABJICHUHA U HE0OXOoaUMble (PU3HYECKHEe 3aKOHOMEPHOCTH

10

VYMeHHe HCHOIb30BaTh 3HAHUS O (PU3NYECKUX SBJICHUSIX B IMOBCEIHEBHOMN
KU3HH 7151 oOecriedeHuss 0€30MacHOCTH NpU oOpamieHHu ¢ OBITOBBIMHU
npubopaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 310pOBbI M
COOJIOAEHHUSI HOPM SKOJIOTHUYECKOTO IIOBEJICHUS B OKPYXKAIOLIEH cpeje;
NOHMMaHHE HEOOXOJUMOCTH TPUMEHEHHs JOCTIKEHUH (u3nku u
TEXHOJIOTHH [T PallMOHAIBHOTO MPUPOIOTIOIH30BAHUS

11

OmpIT mowcka, TmpeoOpa3oBaHUsT W TPEACTABICHUS  HH(DOpMAITUH
(Gu3NYECKOT0  COJepXKaHUS C  HCIOJNBb30BaHMEM  HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIMM; yMEHHME OLIEHUBaTh JIOCTOBEPHOCTH
MONy4eHHOW MH(OpManMu Ha OCHOBE UMEIONIMXCA 3HAHUH U
JIOTIOJIHUTEJIbHBIX HMCTOYHUKOB; YMEHHE HCIIOJIb30BATh IPU BBINOJIHEHUU
y4eOHBIX 33JJaHUN  HAYYHO-MOMYJSIPHYIO  JIUTEPaTypy  (PU3NYECKOTO
CoJIep’KaHusl, CIPaBOYHbIE MaTepUabl, pecypchl ceTh MHTepHeT; BianeHue
0a30BbIMU HaBBIKAMH TpeoOpa3oBaHus WHGOPMAIMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTyl0; YMEHHME CO3[aBaTh COOCTBEHHbIE NHCbMEHHBIE U
YCTHBIE COOOIIEHHUS] HA OCHOBE MH(OPMAaIIMU U3 HECKOJIBKIX HCTOYHUKOB




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 110

OU3BUKE
Konx | IlpoBepsieMblii 31eMeHT COep:KaHUs
1 MEXAHWYECKUE SBJIEHUA
11 MexaHnueckoe  JIBUXKEHHE. MarepuanbHas  TOUKA. Cucrema  oTcuéra.
) OTHOCHTENBHOCTD JABHKEHHSI
PaBHomMepHOe u HepaBHOMepHoe BikeHue. Cpeassisi ckopocTb. Dopmyna s
1.2 | BbIUMCIIEHUS cpeiHel CKOpOoCcTH: V = S/t
PaBHOMepHOE MpsIMONMHEHHOE JBM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIyyae paBHOMEPHOT'O NPSIMOJIMHEWHOTO IBUXKEHUSI:
2 e
L3 | x(f)=x,+vt
I'paduky  3aBUCUMOCTH OT BPEMEHH Uil IPOEKUUU CKOPOCTH, MPOCKIHMU
NepeMeleHus, yTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JABH)KEHUU
3aBHUCHUMOCTh KOOpAWHATHI TelJa OT BPEeMEHH B Cllydae pPaBHOYCKOPEHHOIO
MPSMOJINHEHHOTO IBUKECHUS:
2
Sp(f) =V, * I+ * =
<
DopMyJIbl A TPOEKLUHU MepEeMEIIeHUs, TPOEKIUU CKOPOCTU U MPOEKINH YCKOPEHUs
IIPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JABIKECHHUH:
p— r;
1.4 Sy (D= Up "I +a, E
Ur('r) =Up, T4, 1,
a.(f) =canst,
vy, — Uy, =2a,5,
I'paduky 3aBUCUMOCTH OT BPEMEHH ISl MPOEKIIUH YCKOPEHUS, IPOSKIIMH CKOPOCTH,
MPOEKIIMKA TepeMEeIIeHUsl, KOOPAMHATHI TMPU PABHOYCKOPEHHOM MPSMOIMHEHHOM
JIBIDKEHUH
CBoOoanoe manenue. Dopmysibl, ONUCHIBAIOIIME CBOOOJHOE TaJCHHE Teia IO
|5 | BepTHKamH (IBMKEHUE Tela BHU3 WM BBEPX OTHOCHTEIBHO TMOBEPXHOCTH 3E€MIIM).
' I'paduky 3aBHCHUMOCTH OT BPEMEHH IS TIPOCKIIMH YCKOPEHUS, IPOCSKIIMH CKOPOCTH U
KOOP/AMHATHI PU CBOOOAHOM MAJICHUU TeJla 110 BePTHKAIU
CKOpoCTh paBHOMEPHOI'O ABMXKEHHS TeJa TI0 OKPY>KHOCTH. HamnpaBieHue cKopocTH.
@opmyna Ui BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH U IEpPUOJ
oOparicHus:
_ IR
T
1.6

LenTtpoctpemutenbHoe yckopeHue. HamnpaBieHue eHTpOCTPEMUTENBLHOTO YCKOPEHHUS.
®opMyna 1151 BBIYUCIICHUS] YCKOPEHUS:




dopmyIa, CBSI3bIBaIOIIAs IEPUO] U YACTOTY OOpaIeHHUS:

- |
T

1.7

Macca. [TnotHocTh BemecTBa. @opmyia 71l BBIYUCICHUS TIJIOTHOCTH:

_m
=5

1.8

Cuna — BexktopHas ¢usndeckas BenudnHa. CI0KEeHHUEe CUT

1.9

SABnenue unepuuu. Ilepssiii 3akoH HproTOHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla M BEKTOpA CHJIbI, IEHCTBYIOIIEH Ha TEIO

B3anmopenctsue ten. Tperuit 3akoH Herorona:

Fy g=—F s

1.12

TpCHI/Ie IIOKOsI U TPCHUC CKOJIbKCHHA. q)OpMy.]'Ia AJI1 BBIYHUCIICHUA MOIAYJISA CHIIbL
TPCHUA CKOJIbKCHU:

FIP =n-N

1.13

JNledopmarus tena. Yrnpyrue u Heynpyrue aedopManui. 3aKOH yIpyrou aedopmarvu
(3akoH ['yka):

F=k-Al

1.14

BcemupHoe tarorenne. 3aKOH BCEMUPHOTO TATOTEHUS:
WS

F=0 ”—1
R
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOTO MaICHHS.
dopmyiia 17151 BEIYUCICHUS CHITBI TSDKECTH BOJM3H oBepxHocTH 3emnn: F = mg.
JBuxenue mianer Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs n

Heperpy3Ku

1.15

Nmrmynibe Tena — BeKTopHas pu3nvecKas BeIMINHA.
D=mo

Nmnynbe cucremsl Ten. M3MeHenne ummnynbca. MMiynbse cuibl

1.16

3aKOH COXPaHECHHS UMITYJIbCA JJIs 3aMKHYTOM CHCTEMBI TEJ:
D=0, +im, U, =const

PeakTuBHOE IBUXKEHUE

1.17

Mexanundeckas padora. @opMyria il BEIYUCICHUS paOOThI CHUITBI:
A=Fscosa
Mexanuueckas MOIIHOCTE:

A
t

N=

1.18

Kunernueckas u noreHuanbHas sHeprus. @opmyna Juist BHIYUCIEHUS KHHETHYECKOM
SHEpPruu:




)

mu-
By

Teopema o knHeTHYECKOM YHEPTrUUA. POopMyIIa I BEIYMCICHHS IOTEHIUAIbHON

SHEPruM Teja, MOAHATOIO

HaJ 3eMIISH:

E_=meh
P =

1.19

MexaHudeckasi SHEPTHs:
E=E;+E :
3aKOH COXpaHEHUs1 MEXaHU4YeCKOM 3Heprun. @opMyina Jij1sl 3aKOHA COXPAHEHUS

MEXaHUYECKOH 3HEPIUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpalieHre MexaHU4eCKOM SHEpryuy NPpY HAJIMYKUU CUJIbl TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE PABHUIIO» MEXAHUKH.
Peryar. Mowmenr cuitel: M - FI.
YcnoBue paBHOBeCHs phlyara:

M +M, +..=0
[MoxBwxHbIN 1 HenoABWXKHBINA 0110ku. KIT/] mpocThIx MexaHH3MOB,
I] L “%:[M&sm

‘4‘33.11‘33.1133323

1.21

JlaBnenue TBEPAOIO Tena.

v

dopmyiia 1715 BEIYUCIICHUS JABJICHUS TBEPAOTO Tea:
Jasnenue raza. ATMochepHoe JaBlIeHHeE.
I'mapocraTudeckoe naBlIeHUE BHYTPH KAJKOCTH.
@opMyia 1 BBIYMCIICHHS TaBJICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opmysa Uisl ONPEEIICHUs BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH
Ha TeJo, NOrpyKEHHOE B KUIAKOCTD UM ra3:
F_—'\._p;_. = ng

Vcaosue nnaBanus tena. [lnaBanue CYJ0OB 1 BO3AYXOILIaBAHHUEC

1.24

Mexanndeckue kojeOaHUs. AMIUIMTYA, TEPHOJ M 4YacToTa Kosnebanmit. dopmyra,

CBSI3BIBAIOIAS YACTOTY U NMEPHOJ KOJIeOaHUM:

ool
i E

1.25

MareMatnueckuii Y NPYKUHHBIA ~ MasATHUKU. [IpeBpaineHue sHeprum 1pu
K0J1€0aTeIHLHOM ABHKEHUHU

1.26

3aryxatomue Kojaebanus. Beinykennsie konebanus. Pezonanc

1.27

Mexanunueckue BOJHbI. [IpooabHbIe U TONepeuHble BOJIHBIL. J[JIMHA BOJIIHBI U CKOPOCTh
pacrpoCcTpaHEeH!s BOJIHBL:
h=v-T




1.28

3Byk. I'poMKoCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI HAa TPAHUIE JBYX
cpea. MHdpa3ByK U yIbTpa3ByK

1.29

Ipakmuyeckue pabomul

N3Mepenne cpeaHel MI0THOCTH BEIIECTBA; APXUMEI0BOM CHIIBL; ) KECTKOCTU MPYKHUHBIL;
KO3 QHLIMEHTa TPEHUS CKOJIBKEHUS; Pa0OThI CUIIBI TPEHHS, CHIIBI YIPYTOCTH; CpeaHEN
CKOPOCTH JBIKEHHsI OpyCKa 10 HAKJIOHHON IUIOCKOCTH; YCKOpEeHHs Opycka mpu
IBMKCHMM T0 HAKIOHHOW TUIOCKOCTH; YacTOTHl W MepHoja  KoJeOaHWid
MaTEeMaTHYeCKOr0 MasTHHUKA; YacTOThI M MepHroja KoieOaHul Mpy>KUHHOTO MasiTHUKA;
MOMEHTa CHIIbI, JACUCTBYIONIETO Ha phiuar; pabOThl CHUJIBI YIPYTOCTU MPHU MOABEME
rpy3a C TOMOIIBIO HEMOABI)KHOTO OJi0Ka; paboThl CHJIBI YHOPYTOCTH NpU HOABEME
rpy3a ¢ HOMOIIBIO TOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHJIBI OT 00bEMa OTPYKEHHON YacTH Tesa
U OT TUIOTHOCTH XKUJKOCTU; HE3aBUCUMOCTH BBITATKUBAIOIICH CHIIBI OT MAacChl Tela;
CWJIbI TPEHUS CKOJIbKEHHSI OT CHJIbI HOPMAaJIbHOTO JaBJI€HUS U OT PoJa MOBEPXHOCTH;
CWJIBI YIIPYTOCTH, BO3HHUKAIOUIEH B TpPYXHHE, OT CTENEHW aedopManuud MPYKUHBL;
yCKOpeHHUs1 OpycKa OT yrjia HakJOHa HaIpaBJISIONIEH; rmepruoaa (4acToThl) KoJaeOaHuit
HUTSHOTO MAasTHUKA OT JJUHBI HUTH; TIepruoia KojaeOaHui NPy KHHHOTO MasiTHUKA OT
Macchl Tpy3a M KECTKOCTU NPYXNKHUHBI; HCCIEAOBAHHE HE3aBUCHMOCTH MepHoAa
KojeOaHUi HUTSHOTO MasTHHKa OT MacChl Tpy3a. IIpoBepka yclioBUSI paBHOBECHS
phlyara

1.30

Qusuueckue sa61eHUA 6 npupooe: TIPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
JKUBOM U HEXXUBOU IPUPOJE, NEUCTBUE CUIIbI TPEHUS B IIPUPOJIEC U TEXHUKE, IPUIMBLI U
OTIUBBI, ABWKECHHE IUIaHeT COIMHEYHOM CHCTEMBI, PEAKTMBHOE IBMIKCHHME IKHUBBIX
OpPTraHU3MOB, phIYaru B TEJ€ YEJIOBEKA, BIMSAHUE aTMOC(HEPHOTO JABJICHUS HA KUBOU
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMM, 3€MIICTPSCEHHE,
CEHCMUYECKHE BOJIHBI, IIYHAMH, 9XO

1.31

Texunuueckue ycmpoticmeéa: CHUJAOMETpP, MATYUKHA TMOJIOKCHUS, PACCTOSHUS U
YCKOPEHUS, TMHAMOMETP, TOIIIMITHUKH, PAKeThI, phlYar, MOIBMKHBIA W HEIOIBHKHBIH
OJIOKHM, HAKJIOHHAS TIOCKOCTh, MMPOCThIC MEXaHU3MBI B OBITY, COOOIIAOIINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOIA, THAPABINYCCKUH ITPECcC, MAHOMETP, OapOMETp, BEICOTOMED,
MTOPITHEBOM HACOC, APEOMETP, IXOJIOT, UCIOJIL30BAHUE YILTPA3BYKa B OBITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOM TEOpUM CTPOCHHS BEIIECTBA.
Mopenmu  TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO  COCTOSHMMA  BEIIECTBA.
Kpucraynmmaeckne u amopdHbIC TeIa

2.2

JBmkenne yacTtul] BemecTBa. CBs3b CKOPOCTH JIBMDKCHHUS YACTHI[ C TEMIICPATypOM.
BpoyHoBckoe nBuxkenue, mubdysus

23

CMaunBaHue 1 KalTWJUISIPHBIC SABJICHUSL

24

TenmoBoe paciiupCHuC U CKATUC

2.5

TermioBoe paBHOBeECHE

2.6

BuyTtpennss sueprus. Pabota u teronepenadya Kak crnocoObl U3MEHEHUsI BHYTPEHHEN
SHEPrUuu

2.7

BI/I)IBI TCIIIONCPCaAaYM: TCIIONPOBOJHOCTE, KOHBCKIIHA, U3JTYYCHHC

2.8

HarpeBanue u oxnaxnenue tei. KoauyecTBo TEIIoThl. Y AeibHas TEIIOEMKOCTD:

O=cm(t,—1)

2.9

3aKoH COXpaHEeHHUsl JHEPTUH B TEIUIOBBIX MPOIECcax. Y paBHEHHUE TEIUIOBOrO OajJaHca:




Q1 _Qg +..=0

2.10

Hcnapenue u konaeHcanus. Mi3MeHeHne BHYTPEHHEH YHEPTHH B MPOIECCEe UCTIApPEHUS
u KoHJeHcanuu. Kunenne sxunkoctu. Y aenpHas Teriota napoodpazoanusi: L = O/m

2.11

BraxxHocTs BO3ayxa

2.12

[InaBnenue u kpucraminzauus. VM3MeHeHue BHYTpEHHEW SHEPruu Mpu IUIABICHUH U
KpUCTAIITN3AUU. Y IeIbHAS TEIUIOTA TIABICHHUS:

5,9

==
m

2.13

BHyTpeHHsIst SHEprusi CropaHusi TOIUIMBA. Y AebHAs TEIUIOTa CrOPAHUS TOIUIMBA: ¢ =
O/m

2.14

[Tpunnumne! padoTs! TeroBsix Apurarenei. KI1J[ TernmoBoro npurarens

2.15

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIIOEMKOCTH METANIMYECKOTO LWIMHAPA; KOJIUYEeCTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (MKCHPOBAaHHON MaccChl, B
KOTOPYIO ONYIIEH HAarpeThlii HUIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArpeThIM
LWIMHIPOM, T0CJIE OIMYCKAaHMs €ro B BOAY KOMHATHON TEMIIEpAaTypbl; OTHOCUTEIBHOU
BJI&XKHOCTH BO3/yXa; YACJIBHON TEIUIOTHI IUIaBJICHUS Jibaa. MccnenoBanne N3MEHEHUS
TEeMIepaTypbl BOJbl TPU pPA3IMYHBIX YCJIOBHUSX; SIBIEHHS TEIJIOOOMEHa MpH
CMEUIMBAaHUU XOJIOAHOW U rOpsiYei BOJBL; ITPOLecca UCIIAPEHHUS

2.16

DQusuueckue s61eHUs 6 NpUpoOe: IOBEPXHOCTHOE HATSKEHUE U KAWUIAPHbIC SBICHUSA
B IpHUpOJIE, KPUCTAIBI B Mpupoje, u3iydeHue CoiHIA, 3aMep3aHHe BOJOEMOB,
MOpcKHe Opu3bl; 00pa3oBaHUE pOChl, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoucmea.: KAMIUIAPBI, IPHMEPBl HCIOIb30BaHUS KPHUCTAJIIOB,
KUIKOCTHBIM TEPMOMETP, NaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUSA JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA, IBUTATEIb BHYTPEHHETO CrOpaHUs

DJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onexrpuszanysi Tes. JIBa BUAA MIEKTPUUYECKUX 3apsIOB

3.2

B3anmopeiictBue 3apsokeHHbBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHsI DJICKTPUIECKOT0 3apsia

3.4

OnekTpuyeckoe  nosie.  Hanpssk€HHOCTH  anekTpudeckoro  monas.  [Ipuniun
CYNEPHO3UIINH ICKTPUIECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn snexrpudeckux  3apspoB. JleWicTBUE  DIEKTPUYECKOrO IO Ha
NeKTpudecKue 3apsiabl. [IpOBOJHUKY U TUINEKTPUKH

3.6

[locTOsiHHBIM 3JIEKTpUYECKU TOK. JlelcTBUA siekTpudyeckoro Toka. Cuia ToKa.
Hanpsixenue.
I=q/t, U=A4/4

3.7

DIIEKTPUYECKOE COMPOTUBIICHHE. Y ICTBHOE 3JIEKTPUUECKOE CONPOTHBIICHHE:
R = pl/S

3.8

3akon Oma miist yyactka snekrpudeckoi nenu: / = U/R

3.9

IlocnenoBaTeabHOE COCAUHCHUE IMPOBOJHUKOB!

I,=1,: U=U,+U,; R=R+R,

HapannenLHoe COCAMHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTHUBJICHUS!




U=U;:1=1+1I:R=

|

CmMeniaHHbIe COCAMHCHUA ITPOBOJHNKOB

3.10 | PaGoTa m MmontHOCTH 3nekTpuyeckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenna:
3.11 2
Q=I"-R-t
312 OnbIT OpcTena. MarHuTHoe MoJie MpsIMOTO MPOBOJHUKA ¢ TOKOM. JIMHMU MarHMUTHOM
' WHIYKIWU
3.13 | MarauTHoO€ 1oJje NOCTOSIHHOTO MaruuTa. B3anmoielicTBie NOCTOSIHHBIX MArHUTOB
3.14 | JleficTBME MarHUTHOTO I10JI1 HA IPOBOJIHUK C TOKOM
3.15 | Onbrtel Dapages. SBnenue rnexkTpoMarnuTHol nHAYKIMH. [Ipasuio Jlenna
Ipakmuyeckue pabomul
N3mepenue 31eKTPUYECKOTO COMPOTHUBICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOThI AITEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JIAMIIOYKa), OT HANPSKEHUS] Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH COIIPOTUBJIEHUS OT
' JUIMHBI ~ TIPOBOJIHMKA, TIUIOMIAJM €ro IMOMEepeYHOro CEYeHUs U  YAEIBHOTrO
COIIPOTHBIICHUS.
[IpoBepka mpaBuia MAJig SJIEKTPUUECKOTO HAMPSDKEHUS TPU  IOCIEI0BATEILHOM
COEIMHEHUM NPOBOJAHMKOB; IMpaBWa IS CHUJIBl DJIEKTPUYECKOr0 TOKa IpHU
napajuIeIbHOM COEAMHEHUN TPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6leHUs 8 npupoode: DIEKTPUUYECKHE sBIEHUS B aTrMmocdepe,
3.17 | oNEKTPHUUYECTBO KMBBIX OPTaHMU3MOB, MAarHUTHOE TOJie 3eMIIH, Ipeid MOIOCOB, POIh
MarHMTHOTO MOJIS 7151 )KU3HH Ha 3eMIie, MOJISIPHOE CUSHUE
Texuuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEpMETp, BOJIBTMETpP, PEOCTaT, CUETUUK
318 ANEKTPUYECKOM  HDHEPrUM, IJIEKTPOOCBETUTENbHbIE IMPUOOPBI, HarpeBaTelIbHbIC
' ANEKTPONPUOOPsl  (TIPUMEpPBI), SIEKTPUYECKUE MPEAOXPAHUTENH, DIIEKTPOMArHUT,
AJIEKTPOIBUraTeNb MOCTOSIHHOTO TOKA, TEHEPAaTOpP OCTOSIHHOT'O TOKa
3.19 | OnekrpomarHuTHbIe BOIHBIL. [1IKkana 31eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBasg mozens ceta. [IpsimonuHeitHOe pacripocTpaHEeHHE CBETa
3.21 | 3akoH orpaxkeHus cBeta. [lmockoe 3epkaso
3.22 | Ilpenomienue cBera. 3aKOH NPEIOMIICHHSI CBETa
3.23 | Aucnepcus cBeTa
394 JIunza. Xox nmyyeit B nuH3e. DokycHOe paccTosiHue JUH3bL. ONTHYECKas: CUjla JIMH3bL:
' D=1/F
3.25 | I'ma3 kak onTuyeckas cuctema. Onruyeckue npudopbl
IIpakmuyeckue pabomul
M3mepeHne ONTHYECKOW CHIIBI COOMpArOIIe JIMH3BL, (OKYCHOTO PpPacCTOSHUS
cobuparomield JTMH3bI (10 CBOMCTBY paBEHCTBAa Pa3MEpOB IpeaMeTa U HU300paXKeHMS,
3.26 | koraa mpeaMeT PactoioKeH B IBOMHOM (DOKyce), TToKazaTess MPEJIOMIICHHUS CTEKIA.
HccnenoBanmne cBoicTBa M300paXeHUs, MOJYYEHHOTO C IOMOUIbIO cOOMparomei
JIUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIUH3; 3aBUCMOCTH yTia
IIPEJIOMJICHHUS] CBETOBOIO JIyya OT YIUIa aJCHHsI Ha TPAHUIIE «BO3YX — CTEKIIO»
3.27 | Quzuueckue ssnenus 6 npupode: 3atmenus CosiHua v JIyHbI, 1[BETa TEJ, ONTHYECKUE




sBJIeHHsI B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)

3.28 | Texuuueckue ycmpotiicmea.: OYKH, IEPUCKOII, (hOTOANAPAT, ONTHIYECKUE CBETOBOJIBI
4 | KBAHTOBBGIE SBJIEHUA

4.1 | PagmoaktuBHOCTH. Anlb(a-, 6eTa-, raMMa-u3irydeHus. Peakuun anbda-u 6era-pacmana

4.2 | OnmbeiTel Pezepdopna o paccessauto anbda-gactuil. [ranerapnas Mojenp atoma

4.3 | CocraB aroMHOro siapa. M3oromnsl

4.4 | Ilepuox nmonypacmnaja aTOMHBIX sIEpP

4.5 | SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsiIOBOIO U MaCCOBOT'O YUCE
Qu3suueckue A61eHUs 8 npupooe: €CTECTBEHHBIN PaAMOAKTUBHBIN (POH, KOCMUYECKHE

4.6 | nyud, pagOaKTUBHOE W3IyUYCHHE MPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PaTUOAKTUBHBIX
M3JIYYeHUI Ha OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIWBUIYaIbHBIA JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTukKa




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» dusuka: 7-i kacc: 6a30BbIN YpOBEHb: YUeOHHK; 3-¢ n3aanue, nepepadborannoe [leppimkun
.M., VBanoB A.U. AkmonepHoe o6mectBo «M3natensctBo «IIpocBemienue»

» dusuka: 8-i kmacc: 6a30BbIN YpOBEHb: YUeOHHUK; 3-¢ u3aanue, nepepadborannoe [leppimkun
.M., VBanoB A.U. AkronepHoe o6mecTtBo «M3natensctBo «IIpocBemienues

» dusuka: 9-i kacc: 6a30BbIN YpOBEHb: YUeOHHUK; 3-¢ n3aanue, nepepadorannoe [leppimkun
U.M., I'ythuxk E.M., BanoB A.U. u np. Axuuonepnoe oduiectso «M3narenscTBo
«ITpocBemenne

METOIUYECKHUE MATEPHAJIBI IS YUYUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bubaunoreka edsoo
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