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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma mo Qu3uke Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUSI COCTaBJCHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpamMmbl, mnpeacTtaBieHHbIXx B PI'OC OO0, a Takxke ¢ yd€ToMm
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenopaBaHus y4eOHOTO
npeamera «Pu3znkay.
Conepxxanue  mporpamMMbl 1Mo (U3MKE  HampaBieHO Ha  (HOPMHUpPOBAHME
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOIIMXCS W OPTaHM3alMI0 M3Yy4YeHHUs (DU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamMMe mo (u3uKe y4UTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanusanuu TpedoBanuit ®I'OC OOO K 1UIaHUPYEMBIM JUYHOCTHBIM H
METaNpeMETHBIM  pe3ysibTaTaM  OOydYeHMs, a TaKkKe MEXIpPEeIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEr0o 00pa30BaHMUsL.
[IporpamMma o ¢u3Mke ycTaHaBIMBACT paclpe/esieHne yueOHoro MaTepuana rno rogam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCJIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBaHHYIO Ha JIOTHKE pa3BUTHSl MPEIMETHOIO COJIEpXKAHUS M Y4YETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.
[Iporpamma mo @usuke pa3paboTaHa C LEIbIO OKAa3aHUS METOAMYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o Y4eOHOMY TIPEIMETY.
®usuka SBIAETCS CUCTEMOOOPA3yIOMUM JIJIi  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
MPEJMETOB, TMOCKOJBKY (PU3MYecKre 3aKOHBI JeKaT B OCHOBE IIPOILIECCOB M SIBJICHUM,
M3y4aeMbIX XUMHUEH, OUonoruel, actpoHoMue u ¢pu3nueckoil reorpadueii, BHOCUT BKJIaa B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpa, TMPEJOCTaBIsIeT Haubosiee SICHbIe 0O0pasIlbl
MPUMEHEHUsI HAay4HOTO METOoJla IO3HAaHMs, TO €CTh CIoco0a MOJMyYeHHs] JTOCTOBEPHBIX
3HAHUU O MUpE.
OpHa u3 raaBHBIX 3a1a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpE 00IIero o0pa3oBaHus
COCTOUT B (POPMHUPOBAHMM E€CTECTBEHHOHAYYHOM TPAMOTHOCTH W HHTEpeca K HayKe Yy
o0yyarommxcs.
N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEIIOJIAraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMIETEHTHOCTSAMM, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:
e HAYYHO OOBSICHATH SIBJICHUS;
e OIIEHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS;
e HMHTEPHPETUPOBATH JAHHBIE U HUCIOJIH30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJIYYEHHUS BHIBOJIOB.
Ienu m3ydeHns GU3UKK HA YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHHs OMPE/ICIICHBI B
Konnenumu mnpenomaBanusi yudeOHoro mnpeamera «®Pusmka» B 00pa30oBaTEIbHBIX
opranmzanusix Poccuiickoii @enepanuu, peaanu3yonux OCHOBHbIE 00Ie00pa3oBaTeIbHbIe
porpaMMbl,  yTBEpPXKAEHHOW pemenueM Koiuternn  MuHHUCTEpCTBA  MPOCBELICHHS
Poccuiickoit @eneparuu (mpotokost oT 3 nexadpst 2019 r. Ne [TK4BH).
eau nzyyenus Gu3UKu:
e TMpUOOpPETEHHE HWHTEpEeca W CTPEMIICHHUS OOYYalOIUXCS K HAyYHOMY H3YUYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIUICKTYIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHUA O HAYYHOM METOJIe¢ IMO3HaHUA U (HOPMUPOBAHUE
UCCIIEI0OBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yibTaTa H3yUYEeHUsS] OCHOB
CTpPOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHM3UKU;



e (dopmupoBaHHEe TMPEACTABICHUNA O ponu (QU3UKA ISl Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NPEJCTABICHUNA O BO3MOXHBIX cdepax Oynymed mnpodeccrnoHaIbHOMI
TS TENIbHOCTH, CBSI3aHHOW ¢ (PU3MKOH, MOATOTOBKA K JalbHEWIIeMy OOy4YeHHIO B
STOM HaIpaBJICHUU.

JlocTmkeHHe 3THX LieJied MporpaMMbl MO (PU3MKE Ha YpOBHE OCHOBHOI'O OOIIETo

oOpa3oBaHMsI 00ECIIEUNBAETCS PELICHUEM CIIEAYIOIINX 3a8a4:

e IPUOOpPETEHUE 3HAHUM O JIUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IPUOOpETEHHWE YMEHUH OINHUChIBaTh M OOBACHATH (U3NUYECKUE SIBICHUS C
HCIIOJIb30BAaHUEM ITOTYYEHHBIX 3HAHHI;

e OCBOEHHME METOJIOB PEUIEHUS NPOCTEUIIMX PACUYETHBIX 3a/1ad C HMCHOJIb30BAaHUEM
duznyecKkux Mojesnel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHUW HAOMIOJATh TNPUPOJHBIC SBICHUS U BBINOJHATH OIBITHI,
nabopaTopHble PabOThl U AKCHEPUMEHTAIIbHBIE MCCIEAOBAHMS C HMCIOJIb30BAHUEM
M3MEPUTENBHBIX TPUOOPOB;

e OCBOEHHE NPHEMOB pabOTHl ¢ UHPOpManuend (PU3NIECKOTO COAECPKAHMS, BKIHOYAs
MHPOPMAIIMI0O O COBPEMEHHBIX JOCTH)KEHUAX (PU3MKH, aHAIU3 U KPUTUYECKOE
OllIEHHMBaHKE UH(POpPMALUY;

e 3HAKOMCTBO cO c(epamu MpodecCHOHATBHON AESTENbHOCTH, CBSI3aHHBIMHU C
(U3MKON, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHMSIX
(puznyecKoil HayKu.

Ha u3yuenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHus

oTBoauTCcs 238 yacoB: B 7 Kiacce — 68 gacoB (2 4aca B HeJel0), B 8 kiacce — 68 gacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HEHEIIO).

[Ipeasaraemplii B mporpamMme mo (pu3uke nepedyeHb J1adopaTopHbIX pabOT U OIBITOB
HOCUT PEKOMEHJATENbHbII XapaKTep, yYUTEeIb AENaeT BbIOOp MPOBEACHHS J1a0OPATOPHBIX
paboT W ONBITOB C YYETOM HHAMBUIYATbHBIX OCOOCHHOCTEM OOydYarommxcs, CIHCKa
AKCIIEPUMEHTAJIbHBIX 3a/JaHMi, MpeajaraeéMblX B pPamMKax OCHOBHOIO TOCYJAapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.

COIAEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaOIIero Mupa.

®dusuka — HayKa o npupoe. SBnenus npupoasl. PU3nuecKue SBJICHUA: MEXaHUYECKUE,
TETUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMUUMHBI. M3Mepenue ¢uszndeckux BenuuuH. Du3nyeckue MPUOOPHI.
[TorpemHocts n3mMepennit. Mex1yHapoiHasi CuctemMa eIMHULL.

Kax ¢usuka u gpyrue ecTecTBeHHbIE HAYKH U3y4aloT IPUPOAY. EcTecTBEeHHOHAYYHBIH
METOJ] MO3HaHUs: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO BOMPOCA, BBIJIBIKCHHUE THIIOTE3,
AKCIIEPUMEHT TI0 TMPOBEPKE THUIIOTE3, OOBSICHEHHE Hal0IaeMoro siBiaeHusd. OnucaHue
(hU3UYECKUX SIBJICHUN C IOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHn4deckue, TEMI0BbIe, SIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.



2. ®usndeckue TpuOOPHI U MPOIIETypa MPSIMBIX H3MEPEHUN aHATIOTOBBIM M IU(PPOBHIM
npudopom.
Jlabopamopnwie pabomuel u onvimol.
OrnpeneneHue HEeHbl JeJIeHUS MKaJIbl U3MEPUTEIHLHOTO MPUOopa.
N3mepenue paccTostHui.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MajbIX TEI.
N3Mmepenne temmepaTypbl MpU MOMOIIM KUIAKOCTHOIO TEPMOMETpA M AaTUUKA
TEMIIEPATYPHI.
6. lIpoBeneHue ucciegoBaHUs IO MPOBEPKE TUIIOTE3bI: JAJBHOCTh MOJIETA IIAPHUKA,
MyIIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKAa.

Pa3znea 2. [lepBoHayaibHbIe CBEICHUS 0 CTPOCHHH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKAa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHne 4dactul BemecTBa. CBsI3b CKOPOCTH JABHKEHUSA YACTHUI] C TEMIIEPATYPOM.
BpoynoBckoe nBuxkenue, nuddysus. BzaumoaelcTBue 4acTHll BEIIECTBA: NMPUTSKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEHW H TBEPABIX
(kpucTaymnyeckux) Tesa. B3auMocBsI3b MEXy CBOMCTBaMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHblX COCTOSTHHM
BO/JIBL.

Hemoncmpavuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKEHHSI.

2. HabGmogenue nuddyszuu.

3. HaOmionenue sBieHUN, OOBACHSIOMMXCS MNPUTSHKEHUEM WM OTTaJIKMBaHUEM

YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OreHKa 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (doTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO JCHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

MexaHnnueckoe JBH)XeHUE. PaBHOMEpHOE U HeEpaBHOMEpHOE JBHkKeHUE. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. PacyéT myTH 1 BpeMEHH JIBUKEHUS.

SBreHue WHEPUMU. 3aKOH MHEpIUH. B3aumojaeicTBue Tesl Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JBUWKEHHS Ted. Macca kak Mepa uHepTHOCTH Tena. [lnotHocth BemiectBa. CBs3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B eIMHUIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucThka B3aumopeicTBusa Ten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIE€HHE TATOTEHUA U cwiia Tshkectu. Cuna
TSDKECTU Ha Apyrux ranertax. Bec tena. Heecomocts. CrioxkeHHe CUJl, HAMPABIECHHBIX IO
onHou mpsmou. PaBHopeuncTByromas cui. Cuna TpeHus. TpeHHE CKOJIbXKEHUS W TPEHHUE
nokosi. TpeHue B pUpOIE U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MexaHn4ecKoro IBMKECHHS Tela.

N3mepenne cKkopoCTH NPSIMOIUHEUHOTO JIBUKEHHS.
HaGnronenue siBneHust HEPIUN.

Ha6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.
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5.
6.

CpaBHeHHE Macc 0 B3aUMOJIEHCTBUIO TEIL.
CrnoxxeHue CHJl, HalPaBJICHHBIX 110 OJHOM IPSIMOA.

Jlabopamopnwie pabomuel u onvimol.

1.

OnpeneneHrne CKOPOCTH PABHOMEPHOI'O JBMKEHHS (IIApUKa B JKUJIKOCTH, MOJIEIU
AIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenre cpeHEN CKOPOCTU CKOIBKEHHUSI OpyCcKa WU IIapuKa MO HAKIOHHOMN
IJIOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPIOTO Tea.

OnbITHI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTD pacTshKeHUs (IeopMaiun) IpyKUHbI OT
PUJIOKEHHOM CUJIBI.

OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Tela
Y XapaKTepa CONPHUKACAIOLIMXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

Hasnenue. CrocoObl yMEHBIIEHUS M YBEJIMUYEHHUs JdaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHHUS Ta3za OT 00bEMa, Temmeparypol. Ilepenadya paBieHust TBEPABIMHU
TeJIaMHM, KUJKOCTSAMHU U razamu. 3akoH Ilackans. IIHneBMaTHueckue MalvHbl. 3aBUCUMOCTD
JABJICHUS KUJKOCTU OT TIIyOuHBI. ['uapocratuueckuit napagokc. CooOuarommecs: CoCy/ibl.
I'mapaBnnyeckrue MEXaHU3MBI.

Atmocdepa 3emiau u atMochepHoe maBiacHue. [I[pUUnHbBI CyIIECTBOBaHUS BO3AYIIHON
o6omouku 3emnu. OneiT Toppuderu. M3Mepenne atMochepHOro aaBieHUs. 3aBUCUMOCTD
aTMOc(epHOro JaBJICHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopbl mis u3MepeHus
aTMoc(epHOro TaBJICHUS.

JlelicTBUE KUJIKOCTH M Tra3a Ha IMOrPYy)KEHHOE B HUX TeJNO. BeITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
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3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHL.

[lepenava naBieHUs )KUIAKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/bl.

['mapaBnnuecknii mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT O0BbEMA MOTPYKEHHOW YacTU Tela |
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BRITATKUBAOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue 11aBaHus TeEN: IUIABAHWE WJIM IIOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOLIEHHUS TIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa NOrpYy>KEHHOH B
J)KUJIKOCTh YacTH Tea.

OnpeneneHue BBITAIKUBAIONICH CUJIbI, JECUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTM BBITAIKUBAIOIICH CHWJIbI, JCHCTBYIOLIEHM Ha TEJIO B
JKUJIKOCTH, OT MaccChl TeJa.

OnbIThI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbI, JEUCTBYOLIEH
Ha TEJIO B JKHUIKOCTU, OT O00BEMa MOTPYKEHHOW B JKUIKOCTh YaCTH Tela W OT
IUIOTHOCTH KUIKOCTH.



5. KonctpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHHUE JIOJKH M OIpPEAEIICHHE €€
IrPYy30I0ABEMHOCTHU.

Pasnen 5. PaGora u MOIIHOCTB. JHEpPrusi.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBIL: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCThb. lIpaBuiio paBHOBecus
peiuara. IlpumeHeHue mpaBuiia paBHOBECHS pblyara K OJOKYy. «30JI0TO€ IpaBUIIO»
mexanuku. KIIJ] mpocTeix MmexaHu3MoB. IIpocTslie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckass 3Heprus. Kunetndeckas M moreHuuaneHas 3Heprus. IIpespaiienue
OJIHOTO BHJIa MEXaHUYECKOM SHEPIUH B IPYTroi. 3aKOH COXPAHEHHUsI SJHEPTUH B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Ompenenenne pabOTBl CHIIBI TPEHHST NPU PABHOMEPHOM [JIBJKEHHH TeJlla 10

TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. Hsmepenue KII/I HaKITOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUU.

8 KJIACC

Pa3znes 6. TeruioBbie ABJICHHSA.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISPHO-KUHETUYECKOW TEOPUU CTPOECHUSI BEIIECTBA.
Macca 1 pa3mepbl aTOMOB M MOJIEKYJI. OIBIThI, MOATBEPKAAIOIINE OCHOBHBIE TMOJIOKEHHS
MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu  TBEpAOro,  JKUAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBOMCTB ra3oB, KMJIKOCTEH M TBEPABIX
TE€I HA OCHOBE IIOJOKEHUN MOJIEKYJISIPHO-KMHETHYECKOM Teopur. (CMauMBaHUE U
KalWUIAPHBIC SIBJICHUS. TEMIOBOE paCIIMPEHNUE U CKATHE.

Temmneparypa. CBsA3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABWKEHHS YaCTHILI.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHMs] BHYTPEHHEH JHepruu: TerJionepenaya u
coBeplleHre padboTel. Buabl Temonepeaadn: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.

KonuyecTBo TeminoTel. YenabHas TEIIOEMKOCTh BEIIECTBA. TerooOMeH M TEIIOBOE
paBHOBecue.  YpaBHEHHWE  TersoBoro  OamaHca. [lmaBmeHne u  OTBepaeBaHUE
KpUCTAJUIMUYECKUX BEIIEeCTB. YJeabHas TerioTra I1uiaBieHus. [lapooOpasoBanue wu
koHaeHcamnus. Mcnapenue. Kunenue. YaenpHast Temaora mapooOpa3oBaHHs. 3aBUCHMOCTH
TEeMIIepaTyphbl KATICHUS OT aTMOC(PEPHOTO JaBICHUSI.

BrnaxxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntuner padotel TemnoBeix aBurateneit KIIJ[ temmoBoro asuratens. TermmoBsie
JIBUTATEJIN Y 3aIUTa OKPYKAIOIIEU CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAIIECHUS SHEPTUM B TEIIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Habmntonenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysun.

HaOmronenue siBjieHn cCMauyMBaHUS U KalMWJUIAPHBIX SIBICHUM.
HaGnronenue TemioBoro pacumpeHus Tedl.

P wnN



5. V3menenue paBneHuss raza MNOpud HM3MEHEHHMM OObEMAa W HAarpeBaHUM WU
OXJIQXKJCHUH.
6. IlpaBuiia u3MepeHUs TEMIIEPATYPHI.
7. Bugel Tennonepenayu.
8. OxJjaxJeHHe MPU COBEPILICHUU PAOOTHI.
9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.
10. CpaBHEHHE TEINIOEMKOCTEN PA3JINYHbBIX BEIIECTB.
11. HaGnrogeHue KumneHus.
12. HaGnrogeHue nocTosiHCTBA TeMITepaTyphl MpU TJIaBJICHUU.
13. MoJieny TeIUIOBBIX ABUTATEIICH.
Jlabopamopnwie pabomul u onvimol.
1. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKECHUS.
2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.
3. OnbITel IO HAOJNIOACHUIO TEIUIOBOTO PACHIMPEHHS I'a30B, KUIKOCTEH U TBEPHBIX
TEI.
Omnpenenenue gaBiaeHUs BO3yXa B Oa/IOHE MINPULIA.

5. OnbIThl, I€MOHCTPUPYIOIIME 3aBUCUMOCThH JABJICHHUS BO3[yXa OT €ro o0béMma H
HarpeBaHUs WM OXJIAKICHHUS.

6. IlpoBepka rumorespl JIUHEHHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOIN TpyOKe OT TeMIIepaTyphl.

7. HalOmroneHue n3MeHeHus: BHyTPEHHEN SHEpruu Tea B pe3ysbTaTe TeIUIonepeiadu U

paboThl BHELITHUX CHUIL

8. HccnenoBanue siBIE€HHS TEIIOOOMEHA INPU CMEIIMBAHUU XOJIOJAHOM M Topsuen

BOJIBI.
9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM NpPH TEMIOOOMEHE C
HarpeThiM METaJUIMYECKUM LIUJIMHIPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpeserieHre yaeabHOM TEIUIOTHI IJIABJIECHUS JIbJA.

Pa3znes 7. JaekTpudecKkue ¥ MArHUTHbIE SIBJICHHS.

DnekTpuzanus Ten. J[Ba poja 3JIeKTpUUYECKHUX 3apsi0oB. B3anMmoielicTBruEe 3apsyKEHHBIX
ten. 3akoH KysoHa (3aBUCMMOCTH CHJIBI B3aUMOACUCTBUS 3apsSKEHHBIX TEJI OT BEJIUYUHBI
3aps70B U PACCTOSTHUS MEXY TEIaMH).

Onextpuyeckoe nosne.  Hanpsok€HHOCTB  anekTpuueckoro  mnosst.  IIpuHnmn
CYIEPIO3ULIMHU FNEKTPUUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsnoB. DJIEMEHTAPHBIN dIeKTpudeckui 3apsa. CtpoeHue
atoma. [I[poBOAHUKH U TUDIIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUA TOK. YCIJIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa. MCTOUYHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS 3JEKTPUYECKOTO TOKA (TEMIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B KUJIKOCTSAX U raszax.

Onektpuueckas nenb. Cuia TOKa. DJIEKTpUYeCcKOoe HampsbkeHne. ConpOoTHBICHUE
IIPOBOJIHUKA. YJIENbHOE CONPOTUBIEHUE BewlecTBa. 3akoH Owma I y4yacTka LEIu.
ITocnenoBarenbHOE M NTapaUIEIbHOE COCTUHEHUE ITPOBOIHUKOB.

PaGoTta u MomHOCTH 3ieKTpudecKoro Toka. 3akoH J[xoyms—JleHma. DnexTpudeckue
LEeNH U MOTPEeOUTENH dIIeKTpUIecKor s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.



ITocTtossnHble MarHuThl. B3amMojelcTBHE MOCTOSHHBIX MarHMTOB. MarHmTHOE IIOJIC.
MarnutHoe nosie 3eMJIM U €ro 3Ha4eHue NI KU3HU Ha 3emuie. OnbIT Jpcrena. MarautHoe
MOJIE 3JEKTPUYECKOro TOKa. [IprMEHEeHHEe »HIEKTPOMAarHuToB B TEXHUKE. JlelicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUTATENIb IOCTOSHHOIO TOKA.
Hcnonb30BaHuE 2JIEKTPOJABUTATENEH B TEXHUUECKUX YCTPOMCTBaX M HA TPAHCIIOPTE.

OnbiTel  Papajnes. SBiIeHUE JJIEKTPOMArHUTHOM UWHAYKIUU. IlpaBuno JleHna.
Onektporeneparop. CrnocoObl MOJYYCHHUS SJISKTPUUYECKOH SHEPrUU. DJIEKTPOCTAHIIMU Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpU3aIUs TeJl.
JIBa poJia 3IIEKTPUUYECKUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIeKTpoCcTaTU4EeCKast MHAYKIIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOTHUKY U JUATIEKTPUKH.
MoennpoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
M cTOYHUKM ITOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
. DIEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbIM pa3zps.
. I3mMepenune Cuiibl ToKa aMIepMeTpoM.
. I3Mepenune 31eKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.
. PeoctaTt 1 marasuH COIpOTHUBIICHUM.
. BzanmopencTBre noCTOSIHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MonenupoBaHHE€ MAarHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleficTBE MAarHUTHOTO MOJI HA MTPOBOJIHUK C TOKOM.
. DJEKTpOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue saBaeHUS JIEKTPOMArHUTHOM UHAYKIIUH.
. OnbiTel @apajes.
. 3aBUCUMOCTb HANpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3SHUKHOBEHHUS.
25. DJIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
OnbITEI IO HAOIIIOACHUIO JISKTPHU3ALMH TEJI MHIYKIIUEH U TTPU CONIPHUKOCHOBEHHH.
HccnenoBanue nercTBUS JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U JUAJIEKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUIECKON 1IETTH OCTOSTHHOTO TOKA.
N3mepenune u peryampoBaHue CUJIbI TOKA.
N3mepenue u peryampoBaHUe HAMPSIKEHHUS.
HUccnegoBanne 3aBUCUMOCTHM CWJIBI TOKa, HAYIIEr0 4Yepe3 PEe3UCTop, OT
COIPOTHUBJICHUA PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.
7. OnbITBL, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH SJIEKTPHUUYECKOTO  COMPOTUBIICHUS
MPOBOJHUKA OT €0 JUIMHBI, IUIOMIAJAHU ITOTNIEPEYHOTO CEYEHHS U MaTepuala.
8. IlpoBepka mpaBuJia CIOKEHHUS HAINPSHKEHUW TPHU MOCIEI0BATEIbHOM COCIUHEHUU
JBYX PE3UCTOPOB.
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9. IIpoBepka mpaBuia ajs CUJIbI TOKA IPU MApauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenre padOTHI MEKTPUUECKOTO TOKA, UIYILETO Yepe3 Pe3UCTOp.

11. OnpeesieHne MOIIHOCTH 3IEKTPUUECKOr0 TOKA, BBIAEISIEMOM HA PE3UCTOPE.

12. UccnenoBaHre 3aBUCUMOCTH  CWJIbI  TOKa, MAYLIEr0 4Yepe3 JamIOoyKy, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. UccnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TMOJsl TMOCTOSHHBIX MAarHUTOB NpU HMX OOBEAUHEHUH U
pa3ciiCHUN.

16. MccnenoBanue AENCTBHS IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI B3aHMMOJEHCTBHS KATYIIKH C
TOKOM M MartuTa OT CHJIbl TOKA ¥ HalpaBJICHHs TOKA B KATYIIKE.

18. I3yueHue AeiicTBUSI MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue v u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI anmekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITHL IO MCCIIEOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM MHIYKLHU: HCCIEIOBAHUE
M3MEHEHUH 3HaYeHUs U HallpaBJIeHUs] UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. CucrteMa orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JBHXKEHHUs. PaBHOMEpHOe npsMOJIMHENHOE ABHXeHue. HepaBHOMepHOE
MpsMOJIMHEWHOE JBKeHUE. CpellHAsl M1 MIHOBEHHAsl CKOPOCTh Tella MPU HEPAaBHOMEPHOM
JIBUKCHUM.

VYckopenue. PaBHOyCKOpeHHOE NpsIMOJIMHEHHOE aBkeHue. CBOOOJHOE MajeHHUE.
Omnbitel ['anumnes.

PaBHOMepHOE ABMXKEHUE 1O OKpYX)HOCTH. Ilepron u yactora obpaiienus. JInnelinasa u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

Ilepssiii 3ak0H HproToHa. Bropoii 3akoH HerotoHna. Tpetuit 3akon Hertorona. [Ipunnun
CYyHEPIO3ULINU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUS CKOJbXKECHUS, CHIIA TPEHUS
MIOKOS1, APYTHUE BUJIbI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBwxenne mianeT BOkpyr Comuua. IlepBasi kocMmuueckast ckopocTtb. HeBecoMocTh u
[IEpErpy3KH.

PaBHOBecne MatepraibHOM TOYKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecrue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHuss. MoOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenune nmnynbca. UMnynbe cuiibl. 3aKOH COXpPaHEHUS UMITYJIbCA.
PeakTuBHOE IBHIKECHHE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b
sHepruu M padotsl. [loTeHManbHas SHEpPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIU.
[loreHumnanbHass odHeprusi cxkarod npyxuHbl. Kunernueckas odHeprusa. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaGnrogeHne MexaHMUECKOTO JIBIXKEHUS Tella OTHOCUTEIHLHO Pa3HBIX Tell OTCUETa.



AN

9.

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

CpaBHEHHE IyTEH U TPAEKTOPHI JBUKEHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJ OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabitoieHne 1BUKEHUS Tella 0 OKPYKHOCTH.

HaGmtoneHne MexaHMUYECKUX SIBJICHHMM, MPOUCXOIAIIMX B CHCTEME OTCUéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KCHUM OTHOCUTEIBHO
KaOuHeTa QU3UKH.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CUJIBI.
HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEIL.

N3meHnenue Beca Tena pu yCKOPEHHOM JBHKECHUM.

Ileperaua uMIynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.

CoxpaHeHHE MEXaHUYECKOM DJHEpPrud MNpH JABWKEHUU Tela I0oJA JACHCTBUEM
IPYXXUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHre TpakTa Uisl pa3roHa M JAJIbHEMIIET0 PAaBHOMEPHOTO JBHKEHUS
IapYKa WIN TEIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUSI OpyCKa WM JBM)KEHUS IIApHKa I10
HaKJIOHHOW IIOCKOCTH.

OnpeneneHre yCKOpeHHUs! Tena MpHU PAaBHOYCKOPEHHOM JIBHXKEHHMH MO HAKJIOHHOMN
MIJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH MyTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JBHKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU O€3 HadalbHOU
CKOPOCTH IIyTM OTHOCSATCS KakK psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO
JABJICHUS.

Omnpenenenre kodduieHTa TPEHNUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHHMS] TPU PABHOMEPHOM JIBJKEHUHU Tela II0
TOPU30HTAJIILHOM ITOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YNPYTOCTH MPU MOABEME Tpy3a C HCIHOJIb30BAaHUEM
HEMOJIBMXKHOTO U MOABUKHOTO OJIOKOB.

N3yuyenune 3aKoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. MexannuecKue KoJie0aHUS M BOJIHBI.

KonebarenbHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: Mepuol, 4acToTa,
aMIuiMTyaa. MaremaTudecKuii W NPYKUHHBIA MasTHUKH. l[IpeBpaiieHue sHepruu npwu
KOJIeOaTeIbHOM JIBUKEHUH.

3aryxaromue KoneOaHus. BomHyxaenHole konebanus. Pe3zonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHUX BOJIH. [IpoosibHBIE U MONIEpeYHbIE BOJIHBI. J[JTMHA BOJIHBI



U CKOPOCTh €€ pacnpocTpaHeHHUs. MeXaHW4YeCKue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE

BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BeicOTa TOHA. OTpaskeHne 3ByKka. H(Dpa3ByK U yabTpa3ByK.
Jemoncmpayuu.

I

Ha6nronenue xonedanuii Te Mo ASUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHI 1 pe30HaHca.

PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHI pe30HaHC.

./Iaéopamopuble pabomul u onvimel.

1.
2.
3.

7.

OnpeneneHre 4acTOThI U EpUOAa KOJIEOaHUI MaTEMAaTUYECKOTO MasTHHKA.
OnpeneneHre 4acTOThI U EpUoAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIepuoAa KojeOaHui MOABEIICHHOTO K HUTU Tpy3a OT
JUTAHBI HATH.

HccnenoBanue 3aBUCUMOCTH MEPUOIA KOJIEOAHUM TPYKUHHOTO MAagTHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCUMOCTU TEepUo/ia KoJieOaHUH Ipy3a, MOJBEIIEHHOTO K HUTH, OT
MAacchl rpysa.

OnbIThl, JIEMOHCTPUPYIOLUIME 3aBUCHUMOCTh NEpHUOAA KOJIEOAHUH MPYKHMHHOIO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOJHOTO MaCHHUSL.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE TOoJe. DIEKTPOMarHuTHbIE BOJIHBI. CBOWCTBA AJEKTPOMATHUTHBIX
BoiH. [llkana »1MeKTpOMAarHUTHBIX BOJIH. MCMOJIb30BaHME SJIEKTPOMArHUTHBIX BOJIH JIs
COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Hemoncmpauuu.

1.
2.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BoJsiHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1.

N3yuenune CBONCTB AEKTPOMATHUTHBIX BOJH C MIOMOIIIBI0 MOOMIIBHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBast Mmozenb cBera. Mcrounuku csera. [IpsMonmHEHOE pacnpOCTpaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.

IIpenomnenue cBera. 3akOH mpesomiieHHs cBeTa. [lonHOe BHYTpEHHEE OTpakKeHHE
cBera. Mcnosb30BaHKe NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUXCBETOBOIAX.

JIunza. Xopn mywedt B snmH3e. Onrtuyeckas cucteMa Qoroanmapara, MUKpPOCKONa M
Teneckona. 1'a3 kak onrudeckas cuctemMa. bam3opykocTh B TallbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTtp. Onbitel HetoToHa. CrioskeHHE CIEKTPaIbHBIX
uBeToB. /lucnepeus ceera.

Jemoncmpayuu.
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[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tomy4yenue n300pakeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.



OnTuyeckuil CBETOBOJ.

Xox myyeil B coOuparolei JInH3e.

X0 ay4der B pacCEUBAIOLIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

. Ilpunnun neictBus goTtoanmapaTta, MUKPOCKOIIA U TEJIECKOMA.

10. Moenb riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lomy4yenue 6e10ro cBETa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUsI CBETOBOIO JIy4da OT yTJia MaJICHHUS.

2. W3yueHune xapakTEepUCTHK U300paKE€HU MPEAMETA B IUIOCKOM 3€pKaie.

3. HccrnenoBaHue 3aBUCMMOCTH YIUIa MPEIOMIIEHHS CBETOBOIO JIyda OT yIJia MaJeHHs
Ha I'PaHULIE «BO3TYyX—CTEKIIOM.

[Tonyuenne n300paxkeHU ¢ MOMOIIBIO COOMPAIOIIEH JINH3BI.

Onpenenenue (OKYCHOTO paCCTOSHUS U ONTUYECKOMN CHIIBI COOMPAIOLEH JTHMH3BI.
OnBbITHI IO Pa3IOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITEl MO BOCTIPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM 4Yepe3 LIBETOBBIC
bUABTPEIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

OmneiTel Pezepdopna u miianerapuas mojens aroma. Monens aroma bopa. Ucnyckanue
U TIOTJIONIEHNE cBeTa aToMOM. KBaHThI. JIMHEYaThie CIIEKTPHI.

PannoaktuBHOoCTh. Anbda, Oera- U ramma-usnydeHus. CTpoeHHE aTOMHOTO siipa.
Hyxkionnas Monens aromHoro simpa. M3otomsl. PagmoaktuBHbIE mpeBpamieHus. I[lepuon
noJtypacnaaa aTOMHBIX JEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsiIOBOTO W MAacCOBOTO YHUCEN. DHEPIUs
CBsI3U aTOMHBIX saep. CBsizb Macchl M dHepruu. Peakuuu cuHTe3a W JACICHUS sIAEp.
Nctounnku sneprun ConHIa U 3BE3I.

AnepnHas sHepreTuka. [[elicTBus paguOaKTUBHBIX U3IYYEHUN HA JKUBBIE OPTraHU3MBI.

Hemoncmpavuu.

CrexTpbl U3Ty4EeHUS U MOTJIONIEHUS.

CnekTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3ITYyUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

JTa60pam0prte pabomul u onvimeol.

1. HaGnroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. UccnenoBanue TpEeKOB: U3MEpPEHUE PHEPIMU YACTHUIBI MO TOPMO3HOMY IyTH (110

doTorpadusim).

3. H3MmepeHnue painoakTUBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001AOIIIUIA MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIWIA  MOAYJAb TpEeAHA3HAUEH MJisi CUCTEMaTu3aluu U
00001IIeHnsT TIPEAMETHOTO COJIEPKAHUSI M OMbITAa JIEATEIHOCTH, MPUOOPETEHHOTO TMIPHU
M3Y4YEHUU BCETO Kypca (PU3UKH, a TAKKe JUIsl MOATOTOBKA K OCHOBHOMY TOCY/IapCTBEHHOMY
sK3aMeHy 1o (Hu3uKe Jisi 00yUJarOINUXCs, BEHIOPABIINX 3TOT yUEOHBIHN MPEIMET.
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IIpr wu3yyeHMH JAHHOTO MOAYJIA PEATU3yIOTCd M CUCTEMATU3UPYIOTCS BUJBI
JESTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeYMBAETCS JOCTWKEHHE MPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMBIX pPE3yIBTAaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYYHASATPAMOTHOCTh. OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS SIBICHUU
OPUPOJbl U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBACHATH (PU3NYECKUE SIBJICHUS, MPUMEHSSA
[IOJIyYEHHBIE 3HaHUS, PEIIaTh 3a/1a4U, B TOM YUCIIEC KAUECTBEHHBIC U OKCIIEPUMEHTAJIbHBIE.

IIprHIMNMATBHO EATEIBHOCTHBIM XapakTep JAaHHOIO pasfeia peanusyercs 3a CYET
TOT0, YTO 0OYYaIOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBSCHATH (hU3HUECKUE
SBJICHUS B OKPY>KAIOIIECH IIPUPOJIE U ITIOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAy4YHbIE METObl HUCCIENOBAaHUS (DU3MUECKUX SIBICHHUM, B TOM YHUCIE
JUISl IPOBEPKHU TUITOTE3 U MOJYYECHUS TEOPETUUECKUX BBIBOJOB;

OOBSACHATH HAYyYHBIE OCHOBBI HaMOOJEE BAKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTH,
HaIlpyuMep, NPAKTUYECKOr0 HCIOJb30BAHUS PA3JIMYHBIX MCTOYHUKOB DHEPIMM HAa OCHOBE
3aKOHA MMPEBPAILECHHS U COXPAHECHHS BCEX U3BECTHBIX BUJOB SHEPTUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

W3ydyenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUS HAINpPaBICHO Ha
JTOCTI)KEHUE  JIMYHOCTHBIX, METAalpeIMETHbIX M  MPEIMETHBIX  00pa30BaTEIbHBIX
pe3yJIbTaToB.

B pesynbrare u3ydyeHus (U3MKU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHUS Y
oOyuatomerocst OyayT cOpMUPOBAHbI CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTpMoTHM4€CKOr0 BOCIMTAHUA:

e - IIPOSIBIICHHE HHTEpEca K MWCTOPUA U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nYecKoil HayKH;

e - IIEHHOCTHOE OTHOILIEHHUE K JTOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOIO0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e - TOTOBHOCTh K AaKTUBHOMY YYacTHUI0O B OOCYXIEHUU OOIIECTBEHHO3HAUHMMbBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN (PU3UKY;

e - OCO3HAHUE BaAXXHOCTHU MOPAJIBbHO-ITUYECKHUX MTPUHILIUIIOB B AEATEIBHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSI:

e - BOCIPHUSTHE 3CTETUUECKUX KayeCTB (PU3NUECKON HAyKHU: €€ TapMOHUYHOIO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAHME IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHEUIIIEN COCTABIISIIOIIEN KYJIBbTYPBI;

e - pPa3BUTHE HAY4YHOM JI0003HATENLHOCTH, HHTEpECA K UCCIIEIOBATEILCKOM 1eATEeIbHOCTH;

e 5) popMuUpPOBAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIyYHs:

e - OCO3HaHHE IIEHHOCTH 0€30MacHOro 0Opas3a KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXKHOCTH TMpaBWJ 0€30MacHOTO IMOBEIEHUS Ha TPaHCHOPTE, Ha Joporax, ¢
AIEKTPUUYECKUM U TETJIOBBIM 000PYJOBAaHUEM B JOMAIIHUX YCIOBUSX;

e - c(opMHUpPOBAaHHOCTH HaBbIKa pedJICKCUH, MPU3HAHHE CBOErO IpaBa Ha OLIMOKY U
TaKOTO0 e IpaBa y APyroro 4ejoBeKa;

e 06) TPYAOBOIO BOCHIUTAHMA:



e - QAKTHBHOE Y4YacTHE€ B pEIICHWHM MPAaKTUYECKHX 3a7ad (B paMKax CEMbH,
00pa30BaTeNbHOM OpraHU3alliM, TOpoJad, Kpas) TEXHOJIOTHYEeCKOW U COLHUAIbHOMN
HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YKCie U (PU3MUECKUX 3HAHUH;

e - MHTEPEC K MPAKTUYECKOMY HU3YyUEHHUIO Mpodeccuid, CBI3aHHBIX C (PUZUKOH;

e 7)3KO0JI0rNYECKOr0 BOCIIMTAHMA:

e - OpPHEHTALlUA Ha NpPHUMEHEHUE (U3NYECKUX 3HAHWM JUIs pelieHus 3ajad B olrnactu
OKpY>KaloIllel cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIECTBUM
JUISL OKPY KAIOLIEH cpeabl;

e - OCO3HAHME INI00AIIBHOTO XapaKTepa FKOJIOTUYECKUX MPOOJIEM U ITyTEeN UX PEIICHNUS;

o 8) ajanTanmu K M3MEHSIIOLIUMCS YCJIOBUSM COLMATbHON U NPUPOIHOM Cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJCUCTBMU TMPH BHINOJHEHUH HCCIECJOBAHUM M MPOEKTOB
(M3UYECKOI HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

e - IIOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO IESTEIBHOCTD;

e - MOTpeOHOCTHh B ()OPMUPOBAHMU HOBBIX 3HAHHM, B TOM dYHcIe (GOPMYyIUPOBATH UICH,
MOHSATHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHME NE€PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 001acTH (PU3UKH;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (PM3HUECKUX 3HAHUM;

e - CTpPEMJICHHE AaHAIU3UPOBAaThb U BBIABIATH B3aMMOCBS3M MPHUPOIBI, OOILIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKA CBOMX JECWCTBUHI C YyY4ETOM BIMSIHHUSA Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX
r7100aJbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHMs mporpammbl M0 (U3MKE Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBaHusl y oOyuwarouierocsi OyayT copMHpOBaHbl MeTampeJMeTHbIe pe3yJbTaThl,
BKJIFOYAIOUIME T1O3HABATEIbHbIE YHHBEPCAJIbHbIE YUYEOHbIE AEUCTBUS, KOMMYHHKATHBHbIE
YHUBEpCalIbHbIE YU€OHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHBIEC yUeOHbIE IEHCTBHUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aeiicTBUs:

e BBISBISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKN 00BEKTOB (SIBIICHUN );

e YCTAHABIWBATH CYIIECTBEHHbIH TPU3HAK KJIAacCU(PUKAIMKA, OCHOBAHHUS IS
000011IeHHs U CPAaBHEHUS,

e BBISBJIITH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B paccMaTpUBAeMbIX (haKTaX, JAHHBIX
¥ HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSIM;

e BBISBJISITH MPUYMHHO-CIIEJCTBEHHBIC CBS3U NPH M3yYeHUU (U3HUYECKUX SBICHUN U
MPOIIECCOB, JENaTh BBIBOABI C HCIOJIB30BAHHEM JICTYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITNYNH;

e CaMOCTOSITEILHO BBIOMpATh CHOCOO pemieHus Yy4eOHOU (u3nyeckor 3amayu
(cpaBHEHHE HECKOJIbKUX BApUAHTOB DPEIICHMS, BHIOOp HamOoJee MOIXOJAIIETO C
y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabckue 1eMCTBUS:

e HCIOJIb30BAaTh BOMPOCHI KaK UCCIIEIOBATEILCKUM HHCTPYMEHT MO3HAHMUSI;

e TMPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bU3UYECKHI YKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SIBJICHUS;



OLICHHMBATh HAa MMPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAIIUIO, TOTYUYEHHYIO B X0J1€
MCCIICIOBAHNS WM DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO ~ (pOPMYIUPOBATH O00OOIIEHUST W BBIBOJABI IO pe3yibTaraM
MPOBEAEHHOIO HAOIIOJEHUS, ObITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINYECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOKEHUSI 00 HMX pPa3BUTHUM B HOBBIX YCJIOBHUSX U
KOHTEKCTax.

Pabora ¢ nnpopmanmeii:

OPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U OTOOpE
uH(GOpMAIUHU WIN JAHHBIX ¢ Y4ETOM MPEIIOKEHHON yueOHOM Ppu3nueckoi 3a1auu;
aHAIM3UPOBaTh, CHCTEMATH3WPOBaTh M  HWHTEPNPETUPOBATH  MHGOPMAIIHIO
Pa3TUYHBIX BUIOB U (JOPM TIPEIACTABIICHHUS,;

CaMOCTOSTEIILHO BBIOMpATh ONMTHUMAIIbHYIO (DOopMy TMpeAcTaBiIeHUS WHGOPMAIMHA U
WJUTIOCTPUPOBATh pEelIaeMble 3aJlauyd HECJIO0XKHBIMU CXEMaMu, AuarpaMmaMu, UHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B X0Jie OOCYXJIeHHs y4eOHOro Marepuala, pe3ysbTaToB JIAOOpaTOpPHBIX padoT u
IIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEeMbl M BBICKA3bIBATH
UjeH, HAIlCJICHHbIE Ha pEIICHUE 3a/Jaud W TMOoJJIepKaHUe OJarokenaTeIbHOCTH
OOIIICHHS,

COTOCTABIISATh CBOM CYXJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JHAJIOTA,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUH;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

MyOJUYHO TPENACTABIATH PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO  OMBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMATh M HUCIIOJIh30BaTh MIPEUMYIIECTBA KOMAHIHONW ¥ WHIWBHIYATbHOU PaOOTHI
P PEIIEHNN KOHKPETHOHN (PU3UUECKOM MPOOIIEMBI;

MPUHUMATh TICIM COBMECTHOM JEATEIHHOCTH, OPTaHWU30BBIBATH JCUCTBHUS IO €€
JOCTIDKCHHIO:  PaclpeNeliaiTh poiH, OOCY)XKJaTh TIPOLECCHl W Pe3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PadOTHI, TOCTUTasi KAUECTBEHHOTO pe3ysbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUSA C JPYTUMU WICHAMU KOMAaH/IbI;
OIICHMBATh KAaueCTBO CBOEro BKJaJa B OONMH MPOAYKT TO KPUTEPHUM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH TIPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOYIOIuX s
pereHus: GU3NYEeCKUX 3HaAHU;

OpUEHTHUPOBATHCS B PA3NIMUYHBIX MOAXOAAX NPUHATHS pelIeHUu (MHIMBHUIYaTbHOE,
OPUHATUE PELIECHUs B TPYIIe, IPUHATHE PELIICHUN TPyIoi);

CaMOCTOSITEJIbHO COCTABJISITh AITOPUTM pelleHUus] (GU3MUECKOW 3ajau WIM IJIaHa
UCCIIEIOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEW,
apryMeHTUPOBAaTh Mpe/jiaraeMble BapuaHThl PEIICHHUI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.



CaMOKOHTpO.H]), AMOIUOHAJIBLHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ N3MEHEHUS;
OOBSACHATh NPUYUHBI JTOCTHKEHHUS (HEIOCTHKEHUS) pPE3yJbTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBbI B JI€ATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIIIOJHEHUS
(U3UYECKOro HCCIEeIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBIINXCSA CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTh c€0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHUM Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;

MPU3HaBaThb CBOE IMPABO Ha OIIMOKY MpU PEIICHHH (PU3NYECKHX 3a1ad WIA B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIOTO.

HPEAMETHBIE PE3YJIBTATBI

K xoH1y oO0yueHust B 7 Kjaacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: (U3UYECKUE M XHUMHYECKUE SBJICHUS, HaOIIOACHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AMHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHUS BEIIECTBA (TBEPAOE, JKUAKOE, ra3000pa3HOE), MEXaHUUECKOE
IBWKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MpPSIMOJMHEMHOE), TpaeKTopusl,
paBHOJICHCTBYIOIIAsA cuia, aedopmanus (ynpyras, IUIACTUYECKasi), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuuath ABieHUs (AUQQy3usa, TEIMIOBOE JIBUKEHHUE YacTUI[ BEIIECTBA,
PaBHOMEPHOE JIBUJKEHHE, HEPAaBHOMEPHOE [BWKECHHE, WHEPLUS, B3aUMOJECHCTBUE
T€J, PaBHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO BpalleHus, Iepenada
JaBJCHUS TBEPABIMU TeNaMH, >KUIKOCTAMU W Ta3aMu, aTMoc(epHOe AaBJeHHE,
IJIaBaHUE TeJ, MPEBpPALEHUsT MEXaHWYECKONM OJHEpruu) MO ONHUCAHHUIO UX
XapaKTEpHbIX CBOWCTB W HAa OCHOBE OMbBITOB, JEMOHCTPHUPYIOLIIUX JaHHOE
(u3nUecKoe SBICHUE;

pacno3HaBaTh NPOSBICHUE U3YUEHHBIX (DU3NYECKUX SIBJIEHUN B OKPY>KAIOIIEM MUDE,
B TOM 4ucCle (PU3NYECKUE SBJICHUS B MPUPOJE: NPUMEPHI IBUKEHHUS C PA3THUUYHBIMU
CKOpPOCTSIMH B JKHBOW M HEKHBOU NPUPOAE, NEUCTBUE CUJIbI TPEHHUS B NPUPOAE U
TEXHUKE, BIUSHUE aTMOC(EpPHOTO JABJICHMs Ha >KUBOM OpPraHu3M, IUIaBaHUE PbIO,
phIUary B TeJle YelI0BeKa, PU 3TOM NEPEBOAUTH MIPAKTHUUECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBIICHUI;

ONUCHIBATh HM3YyYEHHbIE CBOWCTBA Tea M (U3MYECKHUE SBIICHUS, HCIOJIbB3YS
¢usnyeckue BeMMUMHBI (Macca, OOBEM, IUIOTHOCTH BELIECTBAa, BpeMs, IMYTh,
CKOPOCTb, CPEIHSS CKOPOCThb, CHJIAa YNPYTOCTH, CHJIA TSDKECTH, BEC Tella, CHIIa
TpeHus, JaBieHue (TBEPAOro Tesa, >KUIKOCTH, Tasza), BBITAJKHUBAIOLIAs CHJIA,
MexaHudeckass padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JIEWCTBUS MEXAHU3MOB, KUHETUYECKAsl U MOTEHLUATIbHAS SHEPIHUsl), IPU
ONMMCAHUM MPABUIILHO TPAKTOBATH (DU3UUYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYUH, X
000O3HAaUeHUs M €IUHMUIBl  (PU3NYECKUX  BEIWYUH, HAXOAUTh  (HOPMYJIBI,
CBA3BIBAIOIME JAHHYIO (PU3WYECKYIO BEJIMUUHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKkTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHE SBICHHUS W TPOIECCHI, HCIOJIb3YS
MpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM mpsmMoil), 3akoH I'yka, 3akoH Ilackais, 3aKoH
Apxumena, IpaBUJIO paBHOBecHs pbruara (0J0Ka), «30J0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUS MEXAaHWYECKOM »HHEpruu, MpU I3TOM J1aBaThb CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3alIMCHIBATh €M0 MAaTEMATUYECKOE BHIPAKEHHUE;

OOBACHATh (PU3NYECKHUE SIBICHMS, MPOIECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€  CHUTyallMli  NPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBISABIATH
NPUYUHHO-CJICICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKHUX IIaroB C
ornopoil Ha 1-2 W3yYEHHBIX CBOMCTBA (HU3MUECKUX SIBICHUMU, (PU3UUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amauu B 1—2 JEHCTBHUS, HCMONb3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKHE BETUYMHBI: HAa OCHOBE aHajM3a YCJIOBUA 3aJadd
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJACTABIATh (PU3MUECKHUE BETUYMHBI B (POPMYJIBI U
MPOBOANTH PAacUEThl, HAXOAUTH CIIPABOYHBIC JaHHBIE, HEOOXOAUMBIC JJIsl PEIICHUS
3a/1a4, OLIEHUBATh PEAJTUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUHHBIL;
pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOKHO PELIUTh MPU HOMOLIM (PU3UUECKUX
METO/IOB, B OIMCAaHWU MCCIEIOBAaHUS BBIIEIATH MPOBEPSAEMOE MPENOI0KEHHUE
(rumotesy), pa3nuyaTh W HUHTEPHPETUPOBATH IOJYUYECHHBINH pE3yJbTaT, HaXOAWUTb
OLIMOKY B XOJI€ OIbITA, JI€JaTh BHIBOJBI 110 €TI0 PE3yIbTaTaM;

OPOBOJUTH ONBITBI 1O HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3NYECKUX
CBOMCTB TeJI: (OPMYIUPOBATH NMPOBEPSEMBIE MIPEIIIONIOKEHNUS, COOMPATh YCTAHOBKY
U3 TPEJIOKEHHOIO OOOpYyNOBaHUs, 3alUCBIBATH XOJ ONBITa M (POPMYIUPOBATH
BBIBOJIBL;

BBITIOJIHSTH MPSAMbIE U3BMEPEHHUS PACCTOSIHUS, BpEMEHH, MacChl Tela, 00bEMa, CHIIbI U
TEMIIEpaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHus MPUOOPOB ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTA U3MEPEHU;
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKOUN BEJIMUMHBI OT IPYTOM C
UCIIOJIb30BAHUEM  NPSIMBIX  U3MEPEHHUH  (3aBUCUMOCTH MYTH  PaBHOMEPHO
JBUKYILETOCS TeJa OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca
TeNa, KayecTBa 00pabOTKU MOBEPXHOCTEH TeNl M HE3aBHUCHUMOCTH CHUJIbI TPEHHUS OT
IUIOIIAAN COIPUKOCHOBEHHS TeJ, CWIbl YHOPYINOCTH OT YMJIMHEHHS HNPYXKHUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMa MOTpYKEHHOMW YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TJyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUI MIaBaHUs TeJl, YCIOBUN paBHOBECHUS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO HCCIEAOBaHUSA, COOUMpaTh YCTAaHOBKY HU
BBITMOJIHATh U3MEPEHUS, CIIeAys MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEJIIMYMH B BHJIE€ MPEAJIOKEHHBIX TaOJIHULl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

OPOBOJUTh KOCBEHHBIE H3MEPEHMsS (PU3MYECKUX BEJIMYMH (IUIOTHOCTHh BEIECTBA
KUAKOCTH W TBEPAOIrO Tejla, CHUJIa TPEHUS CKOJBKEHHs, HaBJICHUE BO3/ayXa,
BBITAIKUBAIOIIAS] CHUJIA, JIEUCTBYIOIIAs Ha TOTPYKEHHOE B JKHAKOCTb TEJO,
K03 (DUIIMEHT MOJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEII0KEHHON
MHCTPYKLUMHU: TIPU BBIIOJIHEHUU U3MEPEHHH CcoOMpaTh 3KCHEPUMEHTATbHYIO
YCTaHOBKY M BBIUHCIIATH 3HAUEHUE NCKOMOM BEJTMYMHBIL;

coOmo/IaTh TpaBWJIa TEXHUKW Oe30macHOCTH mpu pabote ¢ 1abopaTopHBIM
000pyI0BaHUEM;



YKa3bIBaTh MPUHIUIBI JACUCTBUSA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCY/IbI, OApOMETp, phIUar, MoIBUKHBIN
Y HeMOJBMKHBIN OJIOK, HAKJIIOHHAS TNTOCKOCTD;

XapaKTEepU30BaTh MPUHUUIBI JCUCTBUS HW3YYEHHBIX HPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOPOM Ha HUX OMMCAHUA (B TOM YHUCIE: MOAIIMUIHUKH, YCTPOHCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HaHUsI O CBOMCTBAaX (PM3MUYECKUX SIBJICHUM U HEOOXOIUMBbIE
(u3nyecKue 3aK0OHbl U 3aKOHOMEPHOCTH;

OPUBOJAUTH MPUMEPHI (HAXOAUTh HMHPOpPMALMIO O NpHUMEpax) IPaKTHUECKOIO
UCIIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOW MKU3HU JUIsl OOECeueHUs
0e30macHOCTH Tpu OOpalleHud C MpUOOpaMHM U TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHUsl 3J0pOBbA MW COOJIOJEHUS HOPM 3KOJIOTHYECKOTO IOBEAEHUS B
OKPYXaroUIen Cpee;

OCYIIECTBISITH OTOOP MCTOYHHKOB MH(popManuu B MHTepHETE B COOTBETCTBUH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIONIMXCS 3HAHUM U IIyTEM
CpPaBHEHUSl PA3JIMYHBIX HMCTOYHUKOB BBIICIATH MH(MOPMALMIO, KOTOpAas SBISAETCA
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  HAyYHO-TIOMYJSPHYIO
JUTEpPaTypy (PU3NYECKOTO COACpP)KaHUS, CIPAaBOUYHbIE MaTepuaibl, PECYpChl CETH
WutepHer, BiageTb NpUéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
MH(pOpPMaIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE 2—3
UCTOYHUKOB HH(pOpMauu (U3NYECKOTO COJACpKaHUS, B TOM 4YHUCIE IyOJIUYHO
JieNaTh KpaTKUe COOOLIEHUS O pe3yJIbTaTax MPOEKTOB UM YYEOHBIX UCCIEAOBAHUIM,
IIPK 3TOM TIPAMOTHO WCIIOJB30BaTh M3YYEHHBIM NOHATUMHBIM anmapar Kypca
(U3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

MIPU BBIMOJIHEHUU YUEOHBIX MPOEKTOB U MCCIEIOBAHUN pacnpeensaTh 0013aHHOCTH
B IPyNIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJa4aMU, CIEIUThH 3a BBIIOJHEHUEM
IUTIaHa JEUCTBHH, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIM BKJIQJ B JI€SITCIBHOCTH
IpyIIbI, BBICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aMMOJCHCTBHE, YYHUTHIBAs MHEHHE
OKPY’KAIOLIUX.

K xonity oOydyenust B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB H
MOJIEKYJI, arperaTHbIE COCTOSTHUSI BEIIECTBA, KPUCTAIUIMUYECKUE U aMOp(HBIC Tela,
HACBIIICHHBI M HEHACHIIIEHHBIA Tap, BIAXHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSSI SHEPTHUsl, TEIUIOBON JBUTATEIb, DJIEMEHTAPHBINA JJICKTPUUECKHUM 3aps/l,
AJIEKTPUYECKOE TO0JI€, MPOBOJAHUKU M AUIICKTPUKH, MOCTOSIHHBIA 3JIEKTPUUYECKUN
TOK, MArHUTHOE TIOJIE;

pasznuyaTh sBJEHUS (TEIUIOBOE PACIIMPEHUE U CXKAaTHe, TerJionepenaya, TEIIOBOe
paBHOBECHE, CMAUYMBAHUE, KANWUISIPHBIE SBIICHUSA, HWCHApEHUE, KOHIECHCAIUA,
IUIaBJIEHWE,  KpUCTaJUIM3auus  (OTBEpAEBaHUE),  KHUIIEHWE,  TeIulonepeaayda
(TEenI0MpOBOHOCTh, KOHBEKIUSA, U3TyUYECHHUE), ANEKTPU3AUS TeJ, B3AaUMOJCICTBHE
3apsa0B, JECUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3AUMOJCHCTBUE
MAarHuTOB, JIEUCTBUE MAarHUTHOTO TMOJISI HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAs



WHJYKIUSI) 1O OMNUCAHUIO MX XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SIBICHUE;

pacmo3HaBaTh MPOSIBICHNE N3YUCHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE,
B TOM 4YHCJIEe (PU3NYECKHUE SIBICHUS B TPHUPOJC: MOBEPXHOCTHOE HATSDKCHHE W
KaNWUIAPHBIC SBJIEHUS B NPUPOJIEC, KPUCTAUIBI B Npupoie, usiydeHue CoiHIia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, UHEs, CHETa,
ANIEKTPUYECKUE SIBJICHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPTaHHU3MOB,
MarHuTHoOE moJsie 3eMJIH, Apeid MOII0COB, pOb MATHUTHOTO MOJIS ISl KU3HHU Ha
3emiie, MOJSIPHOE CUSTHUE, MIPU 3TOM MEPEBOAUTHIPAKTUYECKYIO 3a7]a4y B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3UUECKUX SBJICHU;

OTHCHIBATh W3YYCHHBIC CBOMCTBA Ten W (PU3WUYECKHWE SBICHUS, HCIIOIb3YS
du3rUecKre BEIMYMHBI (TeMIIepaTypa, BHYTPECHHSIS SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
yAenbHasg TEIUIOEMKOCTh BEIECTBa, YJAElbHAs TEIUIOTA IUIABJICHUA, YAeJIbHas
TEIJIOTa TapooOpa3oBaHMs, yAENbHAs TEIJIOTa CTOPAHHS TOIUTHBA, KO3(PuImeHT
MOJIE3HOT0 JIEHCTBUS TEIJIOBOW MAIMHBI, OTHOCUTEIbHAs BIAXHOCTh BO3yXa,
AJIEKTPUUYECKUN 3apsij, Chjlia TOKa, AJIEKTPUUYECKOE HAIpPsKEHUE, COMPOTUBIICHUE
MPOBOAHUKA, VYACIBHOE COMNPOTUBJIICHHUE BEIIECTBA, padoTa W  MOIIHOCTh
AIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABWIBHO TPAKTOBATH (DU3UUYECKUN CMBICI
UCIIOJIb3yEeMbIX BEJIMYMH, 0003HAUCHHS ¥ €TMHUIIBI (DU3UUYECKUX BEJIMYMH, HAXOIUTh
(dbopMyIIbl, CBA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTMMHU BEJIMYUHAMM,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA Teis, (U3UYECKUE SIBJICHUS M IPOIECCHI, UCIOJIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHS BEILIECTBA,
MPUHLKI CYNEPHO3ULIMKM TOJe (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsaa, 3akoH Oma i ydacTka 1emnud, 3akoH [[xoyns—JIeHia, 3akoH coOXpaHeHUs
SHEPIruM, MpPHU STOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €T0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TPOIECChl U CBOMCTBA TEl, B TOM 4YHCJIE U B KOHTEKCTE
CUTyaluu MPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MPUYUHHOCIIEICTBEHHBIE CBSI3M, CTPOUTH OOBICHEHHE M3 1—2 JTOTMYECKHX IIaroB C
omopoit Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3MYECKUX SBJICHHUM, (PU3HMUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3amaydl B 2—3 JEHCTBUSA, MCIOJIb3YyS 3aKOHBI U (POPMYIIHI,
CBS3BIBAIONIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJa4yd
3alUChIBATh KPATKOE YCIOBUE, BBISIBIATh HEJOCTATOK JAHHBIX ISl PEIICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE JJIs €€ PEIICHMUS], POBOJAUTH PACUETHI
U CpaBHUBATh IOJY4YCHHOE 3HadYeHWE (UBUYECKOW BEJIWYHUHBI C HW3BECTHBIMU
JTAHHBIMH;

pacrio3HaBath MNPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU (PUHUECKUX
METOJIOB, HCIIOJb3ysd  OINHCAaHUE  HUCCIEIOBAaHMS, BBIJCHATH  MPOBEPIEMOE
MPEANOJIOKEHNUE, OIEHUBATh MPABUIBHOCTH MOpPsIKa MPOBEACHUS HCCIEIOBAHUS,
JieJaTh BHIBO/IBI;

MPOBOJIUTH OMNBITHI MO HAOMIONCHUIO (UUYECKUX SBJICHUNM WM (DUIUIECKUX
CBOMCTB TN (KamWUIAPHbBIE SBJICHUS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro
o0béMa, TeMmmeparypbl, CKOPOCTH TMpoIlecca OCThIBAaHUS W HArpeBaHHs MPHU
M3IIy9CHUH OT I[B€Ta W3IIyYaromie (MOTJIONAroNel) MOBEPXHOCTH, CKOPOCTh



UCIIApEHUs BOJBI OT TEMIIEpaTypbl >KUAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
ANEKTPU3alusa TEI W B3aWMOJCHCTBUE AIIEKTPUYECKUX 3aps/iOB, B3aUMOJIECHCTBHUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJlM3allMsi MAarHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB,
JNEUCTBUS MAarHUTHOIO TOJ HAa IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOJBUTATENSl MOCTOSHHOIO TOKA): (OPMYJIMpPOBATH IPOBEPSEMBbIE
OPEINOJIOKEHUs, COOMpaTh YCTAHOBKY U3 IMPEAJIOKEHHOro 000pyJOBaHMUA,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BBIBOJBL;

BBIMOJIHATh NPSAMbIE H3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTU
BO3/yXa, CUJIbl TOKa, HANPSDKEHUS C HMCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATh PE3YyJbTaTbl U3MEPEHUH C Y4ETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

MIPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DM3MUECKON BETMYUHBI OT JIPYTOH C
HCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUH (3aBHCUMOCTb COIPOTHBIICHHS IMPOBOJHUKA
OT €ro JJUWHBI, IUIOIIAJN IONEPEYHOI0 CEYEHUS W YAEIbHOTO CONPOTUBIICHUS
BEILIECTBA TPOBOJHUKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAIPSLDKEHUS Ha
MIPOBOJIHUKE, MCCIEJOBAHUE MOCIEAOBATEIBHOIO M IMAPAJUIETBHOTO COEIUHEHHM
MIPOBOJIHUKOB): TUIAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAHOBKY M BBIIOJIHATH
U3MEPEHMs], CIeAyYS IPEII0KEHHOMY IIaHy, (GPUKCUPOBATh PE3yIbTAaThl OJYyYEHHOU
3aBUCHUMOCTH B BMJE€ TaOnul] U TpaduKOB, JAeIaTh BBIBOABI MO pe3yjibTaTaMm
UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEJINYHUH (yAeIbHas TEIIOEMKOCTD
BEIIECTBA, COINPOTUBJICHHE NPOBOJHMKA, pabOoTa M MOIIHOCTb 3JEKTPUYECKOIO
TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPATh FIKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CIEAYs
MPEJIOKEHHONW UHCTPYKIIUH, U BEIYUCIISTH 3HAUCHUE BETTUYHHBI;

coON0IaTh MpaBWIa TEXHUKM Oe30mMacHOCTH Npu padore ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3yUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOW HA MX OMHCAHUs (B TOM YHMCIE: CUCTEMa OTOIUICHHS TOMOB,
TUTPOMETp, MapoBas TypOHMHA, aMIEPMETP, BOJBTMETP, CUETUUK BIEKTPUUYECKON
SHEPrUM, HJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTebHBIE 3JIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKHE MPEIOXPAHUTEIH, 3JIEKTPOMATHUT, 3JIEKTPOJIBUraTellb
IOCTOSTHHOTO TOKAa), HCHOJB3ysl 3HAHMS O CBOWCTBAaX (DU3MUECKUX SIBJICHUH U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U M3MEPHUTENbHbIE MPUOOPHI MO
CXeMaM U CXEMaTU4YHbIM pPHUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUIPOMETP, [JBUTATENb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOI,
peocTar), COCTaBISATh CXEMbl DSJIEKTPUYECKHX Ienedl ¢ TMocaeqoBaTelbHbIM U
napajijieibHbIM COCIMHEHUEM 3JIEMEHTOB, pa3juyas YCIOBHblE OOO3HAYEHUs
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOJUTH MPUMEPHl (HAXOIUTh HH(OpPMALMIO O NPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B TMOBCEIHEBHOW >KW3HHU I OOECreYeHUs
0e30macHOCTH MpU OOpalleHud ¢ NpudopaMud M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi U COOJIIOIEHUS HOPM HKOJIOTMYECKOTO TMOBEACHUS B
OKPYXarULIEH Cpeie;

OCYIIECTBIATh MOUCK HMH(popmanuu ¢uznueckoro cojaepkanus B MuHrepHere, Ha
OCHOBE HMMEIOIIMXCS 3HAHUN U NMyTEM CPAaBHEHHS JOMOJIHUTEIbHBIX HCTOYHHUKOB



BBIJICISITE MH(DOPMAITUIO, KOTOpasi SBISIETCS MPOTHUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIK30BaTh TPHU  BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUM  HAYyYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEp)KaHMs, CIPABOYHBIE MaTEpPHANIbl, PECYPCHI CETH
WNurtepHer, BiageTh nOpuéMamMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(pOpMAaIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHMs, 0000Ias
uHGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (DPM3UUECKOTO COACpPKAHUS, B TOM YHCIIE
nyOJUYHO MPENCTaBIATh Pe3yibTaThl MPOEKTHOM WM  HUCCIEN0BATENbCKOU
NEATEIBHOCTH, MPU OSTOM TPAMOTHO MCIIOIb30BaTh HM3YYEHHBINM TOHATHUIHBIN
ammapart Kypca (GU3UKH, COTPOBOKIATh BRICTYIUICHHE MTPE3CHTAIINECH;

MIPU BBITIOJIHGHUH YYEOHBIX TMPOCKTOB W HCCICAOBAaHUN (DU3UYCCKUX IPOIIECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBHH C TTOCTABICHHBIMH 3aJja9aMH,
CIEIWTHh 3a BBINOJHEHUEM IUIAHA JACWUCTBUUA W KOPPEKTUPOBATH €ro, aJeKBAaTHO
OIICHMBAaTh COOCTBEHHBIM BKJaJA B  JICITEIBHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, TIPOSIBIISIE TOTOBHOCTh pa3peiiath KOH(MIUKTHI.

K xoH1y o0yueHust B 9 Kkjacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMA OTCU€TAa, MaTepualjbHas TOYKAa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKeHHs,  nedopmanusa  (ymnpyras,
IlacTH4Yeckasi), TpPEHUEe, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
neperpys3ku, IEHTP TSAKECTH, a0COIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
Tela, PABHOBECHE, MEXAaHWYECKHE KOJI€OaHHUS U BOJHBI, 3BYK, HH(MPa3ByK u
yABTPa3BYK, 3JEKTPOMATHUTHBIC BOJHBI, IIKajda 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JaTbHO30PKOCTh, CHEKTPHI HCIYCKaHUS W TMOTJOIICHUS, aib(da,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbl, Si/IepHAsi SHEPIeTHKA;

paszinyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE JBHXKCHUE,
PAaBHOYCKOPEHHOE MpPSMOJIMHEMHOE JBUWXKEHHE, CBOOOJHOE MajJ€HHE  Tel,
PAaBHOMEPHOE JIBUKEHUE TII0 OKPYXHOCTH, B3aWMOJICUCTBUE TEJ, PEAKTHUBHOE
JBKEHHUE, KoJiebaTebHOe JBKEHNE (3aTyXaroliue U BBIHYKJICHHbIE KOJCOaHUs),
PE30HAHC,  BOJHOBOE  JIBIDKEHUE,  OTPAXXEHUE  3BYKa,  MOPSIMOJMHEHHOE
pacrpocTpaHEHUEe, OTPAKEHUE U MPEIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)XK€HUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP U CIOKEHUE CIEKTPATbHBIX
[BETOB, [HUCIIEPCHUSI CBETA, €CTECTBEHHAasi PAaJAHOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEWYATOro0 CHEKTpa M3IyYEeHHs) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UMUYECKUX SIBJICHUM B OKPYKAIOIIEM MHUPE
(B TOM uucne (QuU3MYECKUE SIBJICHHUS B MPUPOJE: MPUIUBBI U OTJIWBBI, JBUKECHUE
miaHeT CoJHEYHOM CHUCTEMBI, PEAKTUBHOE [IB)KCHUE IKUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKUE BOJIHBI, IIyHAMH,
9X0, I[BETa TeJ, ONTHUYECKUE SBICHHS B NPUPOJEC, OUOJOTHUUECKOE JEHCTBUE
BUJIUMOTO, YJIbTPadUOJIECTOBOTO M PEHTTEHOBCKOTO U3JIYYCHUM, ECTECTBEHHBIM
PaaMOaKTUBHBIN (HOH, KOCMUYECKHUE JyYHd, PAAUOAKTUBHOE W3IIyYCHHE TPHUPOIHBIX
MHUHEPAJIOB, JEHCTBUE PATMOAKTUBHBIX HM3ITyUYCHUN HAOPTraHW3M YEJOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHYECKYIO 3a/ladyy B Y4E€OHYIO, BBIJICISATH CYIIECTBEHHBIC
cBolcTBa (TIpU3HAKK) (DU3UIECKUX SBICHUM;



OMUCHIBATh HW3YYEHHbIE CBOMCTBA Ten W (PU3MYECKHE SBJICHUS, HCIIOIb3YS
¢usznyeckue BeNWYMHBI (CPEAHSAsI W MTHOBEHHass CKOPOCTh Tejla Mpu
HEPABHOMEPHOM BHKEHHH, YCKOPEHHE, MEpeMeIleHue, MyTh, YIioBass CKOPOCTb,
CHJIa TPEHHUsI, CUJIa YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaIeHHs, BEC
TEJNa, HUMITYJIbC Tela, HMIIYJbC CHJIbl, MEXaHHueckas paboTa U MOILHOCTb,
NOTEHIMANbHAS  JHEPIUs Teja, MOJHATOrO HaJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAIbHASL DHEPrus CXATOW MPYXKHUHbI, KUHETHUYECKas DSHEPIus, IOJIHAs
MEXAaHWYECKasi SHEPIUsl, NEPUOJ U 4YacToTa KosieOaHUil, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTelb NPEJIOMIICHUS CpPEIbl), IpU
ONHCAaHUU NPABWIBHO TPAKTOBAaTh (DPU3MUECKUN CMBICI HCIIOJIb3YEMBIX BEJIUYMH,
o0O3HAUeHUA W EeAMHMUIBI (U3UYECKUX  BEJIWYUH, HAXOOUTh  (POPMYIIBI,
CBSI3BIBAIOIIME JTaHHYIO (PU3WYECKYIO BEIMYHHY C JPYTMMH BEITUYUHAMHU, CTPOUTDH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHE SIBICHHUS W TPOIECCHI, HCIOJIb3YS
3aKOH COXpPAaHEHHWS DHEPruH, 3aKOH BCEMHUPHOTO  TATOTEHHUS, [PHUHIIMII
CYTNIEPIO3UIMH CHJI, MPUHIIUI OTHOCUTENbHOCTH [ anmunes, 3akonsl HpioTOHA, 3aKOH
COXPAaHEHHUs HWMITYyJIbCA, 3aKOHBI OTPAKEHUS W TPETOMIICHUS CBETa, 3aKOHBI
COXPAHEHHUs 3apsI0BOTO M MAcCOBOI'O YHMCEN MPHU SJIEPHBIX PEAKLUMSIX, MPU ITOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIllUChIBaThb €r0 MAaTEMaTHYECKOE
BBIPAXXCHHUE;

OOBSACHATH (PU3MUECKHE IMPOLIECCHl M CBOMCTBAa TeJ, B TOM YMCIE U B KOHTEKCTE
CUTyallull  NPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKUX LIAaroB C OMOPOH Ha
2—3 W3YYECHHBIX CBONCTBAa (PHU3MYECKUX SBICHUH, (PU3MUECKHX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

pemiaTh pacy€THhle 3ajaud (OMMpAIOIIMECS Ha CHCTeMY U3 2-3 ypaBHEHHUN),
MCTIOJNIB3YS 3aKOHBI U (POpPMYIIBI, CBSA3BIBatONINE (PU3NUECKUE BETMUMHBI: HA OCHOBE
aHaJM3a YCIIOBUS 3aJa4M 3alHCHIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIOIINE
WM M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOIUMBIE IS
pelIeHusl, MPOBOAUTH pacdy€Tbl U OLEHUBATH PEATUCTHUYHOCTHh MOJYyYEHHOTO
3HaYeHUs] PU3NYECKON BEJIUUMHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MPH TMOMOLIM (U3HYECKUX
METOJIOB,  HWCIOJIb3YySl  ONUCAaHUE  MCCIEAOBaHUS, BBIICIATH  IPOBEPSEMOE
IPEINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPsAKA MPOBEACHUS HCCIIEIOBAHUS,
JIeJ1aTh BBIBOJIbl, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUHN U OIBITOB;
IPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SBICHUW WM (PU3NYECKUX
CBOMCTB Ten (M3yueHHE BTOpPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs JYHEPTHH,
3aBHCHMOCThH TepHoja KoJeOaHWil TPYKUHHOTO MasTHHKa OT MacChl Tpy3a U
KECTKOCTH TIPYKUHBI W HE3aBHUCHMOCTh OT aMIUTUTYIbl MajblX KOJIeOaHUH,
NPSIMOJIMHEWHOE paclpoCTpaHEHUE CBETa, Pa3jio’KeHHE Oelloro cBeTa B CIEKTp,
M3yYeHNE CBOWCTB HM300paKEHUs B IUIOCKOM 3€pKaje W CBOWCTB HM300pasKeHUs
npeaMeTa B cCOOUparoIieit TuH3e, HaOMI0ICHUE CIUIONTHBIX U JIMHEHYAThIX CIIEKTPOB
W3IIyYEHHs): CaMOCTOATENFHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO HabOpa
000py10BaHus, OMUCHIBATH XO/JI OTbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;



MPOBOAMUTH MPHU HEOOXOAUMOCTH CEPHIO MPAMBIX W3MEpPEHUM, ONpenenss cpeaHee
3HaYeHUe H3MEPSIEeMON BeIMUYUHBI ((POKYCHOE DPACCTOSHHUE COOMpAIOIIEH JIMH3BI),
00OCHOBBIBaTh BBIOOp CrI0c00a M3MepeHus (M3MEPUTENBHOTO pUbopa);

MIPOBOANTDH HCCIETOBAaHUE 3aBUCUMOCTEN (DPM3MUECKUX BEJIMYUH C HCIOJIb30BAHHEM
OPSIMBIX H3MEPEHUM (3aBUCHMOCTh IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKEHUU O0€3 HavyallbHOM CKOpPOCTH, NepHoja KoieOaHWil MaTeMaTh4ecKoro
MasiTHUKa OT JUIMHbI HUTH, 32aBUCUMOCTHU YIJIa OTPAXKEHUSI CBETA OT yTIiia MaJIeHUus U
yria  NOpeloMJIeHHsT OT  yIyla  MajJieHds):  IUIaHUpOBaTh  KMCCIIEIOBaHUE,
CaMOCTOSTENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATH PE3yJbTaThl MOJYYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B BUE TaOIUI U rpadUKOB, JIeTIaTh BHIBOBI 10
pe3ynbTaTam MCCIIEIOBAHUS;

MIPOBOANTH KOCBEHHBbIC H3MEPEHUS (U3NYECKUX BEIUYMUH (CPEAHSSI CKOPOCTh U
YCKOpPEHHE Teja IpU PABHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOIO
najieHus, )XECTKOCTh MPYKUHBI, KOAPOUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa W MOUIIHOCTb, YacTOTa M MepUoj KoJeOaHWd MaTeMaTHYeCKOro H
MPY>KUHHOTO MasiTHUKOB, ONTHYECKasl Cuiia COOMparoliell JIMH3bI, PAaAUOAKTUBHBIN
(GoH): TUIAaHUPOBATH HM3MEPEHUsS, COOMPATH HSKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBIMIOJIHATh U3MEPEHUS, CIIEysl MPEII0KEHHON UHCTPYKINUU, BBIYUCIATh 3HAUYCHHE
BEJIMYMHBl M AaHAIM3UPOBATHh IIOJYYEHHBIE pE3yJIbTaThl C YYETOM 3aJaHHOU
NOTPEIIHOCTU U3MEPEHNUN;

coOnroaTh TMpaBuUiia TEXHUKH O€30MacHOCTH NpU pabore ¢ J1abopaTOpHBIM
000py10BaHUEM;

paznuyaTh OCHOBHBIC MPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJIETICH: MaTepHhalibHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, TOUCUYHBIN MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHETapHAasi MOJENb aTOMa, HyKJIOHHAs! MOJIEJb aTOMHOTIO S1pa;

XapaKTeprU30BaTh MNPUHIUIBI JEHCTBUS H3YUYEHHBIX MNPUOOPOB W TEXHUUECKUX
YCTPOMCTB € ONOpOMl Ha WX omucaHus (B TOM 4YHCIE: CHOUAOMETp, AATUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pakeTa, 3XO0JO0T, OYKH, IEPHUCKOI,
¢doToamnmapar, ONTUYECKUE CBETOBOAbL, CIEKTPOCKOI, JO3UMETpP, Kamepa
BuiibcoHna), UCTob3yst 3HaHUS O CBOMCTBAX (PU3WYECKUX SIBICHUN M HEOOXOIUMBIE
(puznyeckue 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMAaTUYHBIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB MpU
pelIeHnr Y4YeOHO-TPaKTUYECKUX 3a/lay, ONTHYECKHE CXEMbI [UJIsl TOCTPOCHHS
M300paKEHUM B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

NPUBOJUTH TPUMEPHl (HAXOIWUTh HH(OpPMAIMI0O O TPUMEPAX) NPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B TMOBCEIHEBHOW >KU3HHU I OOECreYeHUs
0e30macHOCTH MpU OOpalleHuH ¢ NpudopaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsl 370pOBbS W COOJIOJEHUS HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKPYIKarolIEU Cpee;

OCYUIECTBJIATh MOHUCK HHpopManuu (Qusmdyeckoro conepxkanusi B MHTepHere,
CaMOCTOSTENIbHO (POPMYJHPYsST MOUCKOBBIA 3aMpoC, HAXOAUTh IMYyTH OIpPEACIICHUS
JOCTOBEPHOCTH TMOJIyYeHHOM HH(OpMAalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TPHU  BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3NYECKOTO COJECp’KaHUS, CIPaBOUYHbIE MaTepuajbl, PECYpChl CETH



WuTtepHer, Brnagerb npuéMaMyd KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMAIUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
nH(POPMallMd U3 HECKOJIBKHX HCTOYHHKOB (PU3UUECKOTO COJEpKaHus, MyOIUYHO
IPEICTABIISATh PE3YJIbTAThl IPOEKTHOM UM MCCIIEN0BATENbCKON JESATENbHOCTH, TIPU
3TOM TIpPaMOTHO HCIOJIb30BAaTh W3YYEHHBI NOHATUHHBIA ammapar H3y4yaeMoro
pasznena (U3MKM U CONPOBOXKJATh BBICTYIUIEHHE MpE3CHTalued ¢ ydé€Tom
O0COOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBanue pasjaeioB U TeM K I (uudpossbie)
n/n MPOrpaMmbl Bcero 0;[ TPOILHLBIC pﬁaKaneckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Pa3jnen 1.0u3uka u e€ poJib B NO3HAHNM OKPY:KAIOLIEro MUpPa
bubnnoreka IIOK
11 PusHia - Hayka o Mprpoae 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 PH3HUCCKHC BOTHUHHEI 2 1 https://m.eds00.ru/7f416194
. bubnnoreka IIOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pasnen 2.1lepBoHayasibHbIe CBeJICHUSI O CTPOCHUM BeleCTBA
bu6nuoreka [IOK
2.1 Crpoenne semectsa 1 https://m.edso00.ru/7f416194
29 JIBr>kKeHrEe U B3aMMOJICHCTBHUE YaCTHI] 5 1 bu6nuoreka [IOK
' BEIICCTBA https://m.edso0.ru/7f416194
bu6nuoreka [IOK
2.3 ArperaTHble COCTOSIHHSI BELLIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3./IBukeHue u B3aumMojieiicTeue e
but6mmoreka [IOK
3.1 Mexanueckoe npuierne 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Muepuuis, macea, MIOTHOCT 4 . https://m.edso00.ru/7f416194
bu6nuoreka [IOK
3.3 Crna. Buet cun 14 1 2 https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21

Pa3znea 4./laByieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB



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

41 [anenue. Ilepenaya naBneHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
4.2 Jlapnenue xuKocTn > https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 ATmoChEpHOS JaBIICHHE 6 https://m.edsoo.ru/7f416194
44 JlericTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 2 3 bubnmnoreka HOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Paznen 5.Pabora u MOIIIHOCTB. JHEPIUs
bubmuorexa [JOK
51 Pabora u momHoCTE 3 1 https://m.edso0o.ru/7f416194
bubnnoreka IIOK
5.2 Hpocrsie MexaHH3MEI S 1 https://m.edsoo.ru/7f416194
bubnuorexa [JOK
53 Mexanuueckas sneprus 4 1 1 https://m.edso0.ru/7f416194
Hroro no pasneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m R — Beero KOﬁHTpOJII)Hble HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoThI pecypebi
Paznen 1.TennoBble siBJIeHUs
. bu6nuoreka [IOK
11 Ctpoenue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 TemnoBble mpoLEecChl 21 1 5 hitps://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28

Paznen 2.2/iekTpuyecKrue M MAarHUTHbIE SIBJICHUS



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

21 DneKkTpruyecKue 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnmoreka [JOK
' U UX B3aUMOJIEHCTBHEC https://m.edsoo.ru/7f4181ce
. N bu6nuoreka [IOK
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2.3 MarnutieLe ABICHUS 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 DICKTPOMATHHTHAS MY KIIHS 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/mm EpOrpaMMEL Beero Kognpo.m)mﬂe HpﬁaKanecKne 06PA30BATEILHBIC
padoThbI padoThI pecypesi
Pa3nen 1.Mexanuuyeckue siBJeHHUs
11 MexaHH4eCKOoe ABIXKEHHE U CITOCOOBI €ro 10 1 bu6nuoreka [IOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6nuoreka [IOK
1.2 BsanmoneiicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.5 3aKoHBI COXpaHeHNA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3gen 2.MexaHn4eckue KoJae0aHUs U BOJHbI
bu6nuoreka [IOK
2.1 Mexanuteckue Koneoanms ! 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHn4ecKue BOJIHBI. 3BYK 8 1 3 https.//m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Paznen 3.2/ieKTpOMarHuTHOE 10Jie ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI



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

31 DIEeKTPOMarHuTHOE IOJIE U 6 2 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pasnen 4.CBeToBbI€ SIBJIEHUS
bu6nuoreka [IOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bu6nmmoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubnnoreka IIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3pen 5.KBaHTOBLIE IBJICHUSA
bubnuorexa [JOK
5.1 Hcnyckanue 1 moriomneHne cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
5.2 CTpoeHue aTOMHOrO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6.1loBTOpHUTE/IHHO-0000 120N MOIYIb
6.1 IToBTOpenue u 06o0IIEHNE CONIEPIKAHUS 9 2 bubmmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounuectBo yacos Mara msyuenms ~ DJIEKTPOHHbIE
Ne undposbie
n/n Tema ypoxa Bcero Konrp. Hpaxr. oﬁl?zgoBaTenbnme
padoTbI padoTsl  IIo dakr. pecypeb
IUIAHY
1 ®du3uka — Hayka o npupozne. AsneHus 1 02.09
npupoabl. uznyecKue sIBICHUS '
5 Mexanunueckue, TeIIOBbIe, JEKTPHUECKUE, 1 05.09
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE SIBICHUS
3 DuU3nYECKUE BEJIMYNUHbBI U UX U3MEPEHUE 1 09.09
Ypok-uccnenosanue "M3mepenne
4 TEMIIEPATYPHI IPU TOMOIIH KUIKOCTHOTO 1 1 12.09
TEPMOMETPA U AaTYMKA TeMIepaTypsl”
Kax ¢uzuka u apyrue ectecTBEeHHbIE HAYKU
5 M3y4aroT pupoAay. EcrecTBeHHOHAay4HBII 1 16.09 bubnuoreka [JOK
MeTo nmo3HaHus. Onucanne GU3NIECKUX https://m.edsoo.ru/ff09f72a
SBJICHUH C IIOMOILBIO MOJENEN
VYpok-uccnenosanue "[IpoBepka runoTess:
JAJIIBHOCTB MOJETA NIapUKa, MYIEHHOTO
6 1 1 19.09
TOPU30HTAIILHO, TEM O0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"
Crpoenue Bemectsa. OnbITHI,
7 }IOII()aSI:IBaIOIIII/Ie JIUCKPETHOE CTPOECHUE 1 23.09 BH6J_H/I0T6K3 LOK
BEILlECTBA https://m.edsoo.ru/ff09fe0a
bu6nuoreka [IOK
8 JIB>KeHME YacTHI] BEIIECTBA 1 26.09 https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMnbITH IO
9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1 1 30.09
ra3oB»
10 ArperaTHbpie COCTOSIHHSI BEIIECTBA 1 03.10
11 B3anmocBsA3b MEK 1y CBOMCTBAMH BEUIECTB B 1 07.10 Bubnuoreka LIOK

PA3HBIX arp€raTHbIX COCTOSIHUAX U UX

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOJIbI

Mexanunueckoe ABuxeHue. PaBHoMepHoe U bubnmoreka [JOK
12 10.10 _
HEpPAaBHOMEPHOE JIBUKCHHUE https://m.edsoo.ru/ff0a05c6
bu6nuoreka [JOK
13 Cxopoctb. EAHUITEI CKOPOCTH 14.10 https://m.edsoo.ru/f0a079c
bu6nuoreka [IOK
17.1
14 Pacter myTH 1 BpeMEHH JBHKCHHA 0 https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3akoH unepiuu. Bzanmoiecteue
15 TeI II();,IK MpUYNHA 1/13MpeIIIJeHHs[ CKO OILCTI/I 21.10 Bubmiorexa LIOK
p p ' https://m.edsoo.ru/ff0a0c10
JIBIDKCHHSI TEIT
[LnotHOCTH BemmecTBa. Pacuer macchl u bu6mmoreka [IOK
16 24.10
00beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabora «OrnpeneneHue 07.11
IJIOTHOCTH TBEPAOTO TEJIa» '
18 Pemenne 3agau mo teme "IL10THOCTH 11.11 bubmuorexa [IOK
BelecTna" ' https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa B3aUMOICHCTBUS
19 14.11
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopaTtophast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopMarvn) 18.11
MPYKUHBI OT IPHIIOKCHHOHN CHITBD)
21 SBnenune Tarorenus. Cuia TSHKECTH 21.11
CBsi3b MEXKIYy CHIION TSHKECTH M MacCoM Tea.
22 Bec Tena PHC}III_ICHI/IC 3a7a4 no teme "Cuiia 25.11 Brbmrorexa [IOK
" % ' https://m.edsoo.ru/ff0a1778
TSOKECTH
Cuna TspKecTH Ha IpYTuX IUTaHeTax. bu6muoreka [JOK
23 28.11
Du3nyeCcKue XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [IOK
. 02.12
24 HMamepenue cun. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
25 Bec rena. Hesecomocts 05.12 https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HaIIPaBJIEHHBIX 110 bubnunorexa IIOK
26 . o o 09.12
OAHOI psiMOi. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amay 1o teme 12.12
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"PaBHOelicTBYIOIIAsA CHIT"

TpeHI/Ie CKOJIBXKCHHA U TPCHHUEC ITOKO4.

bu6nmoreka [IOK

16.12
28 Tpenue B Ipupoae U TEXHUKE ° https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3yueHue
3aBHCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT bubamnoreka HOK
29 19.12
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOLIUXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue 2312
PaBHOACHCTBYIOIIEH CHIIbI '
Pemenue 3anay no Temam: «Bec Tenay,
31 «['padmueckoe n3odpaxxkenue cuiny, «CUb 26.12 bubmnorexa LIOK
. ’ ’ ' https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYIOIIAS CUII»
KonTponbhas pabota no remam:
32 «Mexannueckoe nBUxKeHue», «Macca, 30.12
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe )
n300paxkeHue crn, «CHIb»
33 JaBnenue. CriocoObl yMEHbILIEHUS U 13.01 bubnmnorexka HOK
YBEJIMUCHHUS JaBICHUS ' https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb JIABJICHHMS ra3a bubnmnoreka [JOK
34 .. 16.01
0T 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHus TBEPALIMU TEIIAMH, 20.01 bubnmnorexka HOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais ' https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )UJIKOCTH U Ta3€, BRI3BAHHOE 23.01 bubnmnoreka [JOK
JICEUCTBUEM CUJIBI TSHKECTH ' https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlapneHue B 2701 but6mmoreka [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» ' https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
30.01
38 Coobmarommecs cocy et https://m.edsoo0.ru/ff0a2970
. bu6nuoreka [IOK
03.02
39 Tunpasieckuii npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBON KUIKOCTHBII 06.02
Hacoc '
Atmocdepa 3emnu. [Ipuunns
(bep DHHHE bubmuorexa [{OK
41 CYIIIECTBOBaHUS BO3IYIIHOW 000JOUKH 10.02

3emin. 3aBUCHMOCTh aTMOC(EPHOTO

https://m.edsoo.ru/ff0a2b5a
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JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPA

bu6nmoreka [IOK
42 Bec Bo3ayxa. ATMocdepHoe naBieHne 13.02 https://m.edsoo.ru/ff0azbsa
N3mepenue armocdeproro gaBineHus. OnbIT bubnnoreka HOK
43 17.02
Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOT0 JaBICHUS OT bubnmoreka [JOK
44 20.02 _
BBICOTBI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
Bapomertp-anepouns. ATmocdepHoe naBieHne bubmumoreka [IOK
45 24.02
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
n
16 Pemenne ':';aﬂaq o Teme "ATMmochepHoe 2702
JTaBJICHUE
47 JlelicTBHE )KUIKOCTHU U ra3a Ha IOTPYKEHHOE 03.03 bubnuorexa [HOK
B HUX TeJIO. ApXHUMEeIOBa Cuja ' https://m.edsoo.ru/ff0a3276
JlabGopaTtopHas pabora «OrnpeneneHue
48 BLITaJI'I)KI/IBEIOH_[epﬁ CUJIBL z[efII:)CTIlls FOLIIEH Ha 06.03 Bubumorexa LIOK
’ y ' https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
«ccneqoBanue 3aBUCUMOCTH Beca Teya B bubmmoreka [IOK
49 - g 10.03 )
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bu6nuoreka [IOK
50 [napaue en 13.08 https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa MiId KOHCTPYHMPOBAHHUE JIOJKU 1 17.03
onpezaeneHue e€ rpy30noabEMHOCTH"
Pemenne 3amau mo remaMm: «IIlmaBanme
52 cynoB. Bo3nyxonnasanuey, «/laBienue 20.03 bubanorexa HOK
) N ' https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTECH U Ta30B)»
bu6nuoreka [IOK
53 Mexamecias pabota 24.03 https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
54 MomnocTts. EquHUNEI MOIITHOCTH 27.03 https://m.edsoo.ru/ff0a3fa?
55 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH, 07.04
pa3BUBaeMOM MpHU NOAbEME 1O JieCTHHUIIE" '
56 IIpocteie Mexanu3msl. Peruar. PaBHOBecue 10.04
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CHJI Ha pbI4yare

KonTponbhas pabota no teme «JlaBnenue

o7 TBEPABIX T, KUAKOCTEH U Ta30By / 1 14.04
Bcepoccuiickas mpoBepouHas pabota
Pesepaublii ypok. Pabota ¢ Tekctamu mo
TeMme «/laBnenue TBEPIBIX TEN, )KUAKOCTEN U bubmuorexa [JOK
58 g 1 17.04 )
ra3oB» / Beepoccuiickasi mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabora
Poryaru B TexHuke, ObITY U IPUPO/IE.
’ bubnnoreka IIOK
4! . 21.04
59 Ha6opafopHasl pabora «HccnenoBanue 1 0.5 0 https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYara
Pemrenue 3a1a4 1o teme «Y clIoBUA bu6mmoreka [IOK
60 1 24.04
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
61 MexaHu3ma. Jlaboparopnas pabora 1 05 28.04
«3mepenne KII/] HaKIOHHOM TIIOCKOCTI
62 Pemenne 3amau o teme "Pabora, 1 05.05 bubmmoteka [IOK
MotHocTh, KIT/I" ) https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprusi. Kunernueckas u bubmuorexa [JOK
63 1 08.05 _
MOTEHLMAIbHAsL SHEPT UL https://m.edsoo.ru/ff0a4252
. bu6nuoreka [IOK
4 12.
6 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHH 1 05 https://m.eds00.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAJILHOE OIIPECIICHHE
65 M3MEHEHU KHHETUYECKON U MOTEHIINAILHON 1 1 15.05
SHEPTHH MPY CKATHIBAHUH TEJIa IO
HaKJIOHHOM MIOCKOCTH"
66 KouTtponbnas pabora no teme «Pabora u 1 16.05
MOIIHOCTb. DHEPTHUSD)
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 29 05 bu6mmoreka [JOK
TeMe "MexaHndecKkoe JIBIKeHne" ' https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu mo
68 . , 1 26.05
teme "Pabota. MomHocTh. DHeprus
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4ffe
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8 KVIACC

KoanuecTBo 4acoB

I[aTa U3YYeHUs 3J1€KTp0HHbIe
Ne uugposbie
Tema ypoka
n/n Mayp Bcero Kontp. TpakT. oOpa3oBaTe/ibHbIE
padorel  padoTHI I daxr. pecypebi
IUIAHY
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OI?BITﬁBIe 1 02.09 Bubmrorexa IOK
P ' https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1 04.09
Mopaenu TBEpAOTO, KUAKOTO U bubnnoreka IIOK
3 y 1 09.09 )
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIeCTBA Ha 1 11.09
OCHOBE ITOJIOKEHHH MOJICKYJISIPHO- '
KMHETUYECKOU Teopuun
bu6nuoreka [IOK
5 Kpucrannuueckue u amopgHble Tena 1 16.09 https://m.edsoo.ru/ff0a5800
CmaunBaHue U KalmWJUISIPHOCTb. bubnmnoreka [JOK
6 1 18.09 _
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6nuoreka [IOK
7 TemoBoe paclIupeHne U CxaTue 1 23.09 https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEMITEpaTyphl CO 1 2509
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHI] '
Buytpennsist sneprust. CriocoObl U3MEHEHUS bubmmoreka [JOK
9 y 1 30.09 _
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bu6nuoreka [IOK
10 Brpt Tenmonepeasy 1 02.10 https://m.edsoo.ru/ff0a6412
Vpok-koHpepenuus "[Ipaktuueckoe
11 anonbsoli)mlile ;Iennomljlx CBOMCTB BEIIIECTB 1 1 07.10 Bubmorexa IOK
m " ' https://m.edsoo.ru/ff0a65c0
¥ MaTEpPUAJIOB B IENSIX YHEPTOCOCPEKESHHSI
12 KonunuectBo TemnoTel. Y aenpHas 1 09.10 Bbubnuoteka LIOK
TEIJIOEMKOCTh ' https://m.edso0.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OanaHca. 1 14.10 bubnmoreka [JOK



https://m.edsoo.ru/ff0a5256
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TenmooOMeH u TETI0OBOE paBHOBECHE

https://m.edsoo.ru/ff0a7088

JlabopaTtopHast padota "HcciaenoBanue

bu6nmoreka [IOK

14 16.10
SIBJICHUS Tenﬂ006MeUHa HpI/I”CMeIJ_II/IBaHI/II/I https://m.eds00.ru/ff0a6ags
XOJIOJTHOM U ropsiueid BOAbI
Pacuer konuvecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUI HarpeBaHUs Tejla U BBIACIAEMOIO UM 21.10
MIPU OXJIAXKICHUU
JlaboparopHnas pabota "Onpenenenue bubnnoreka HOK
16 y . 23.10
y1EJIbHON TEMJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
OHeprus TOIIMUBA. Y IeJbHas TEII0Ta bubnuotexa [HOK
17 06.11
CropaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue u oTBEpICBaHUE
18 KPUCTAININYECKUX "P;J;IJI VY nenpbHas TeIioTa 11.11 brbmiorera LIOK
p ' ' https://m.edsoo.ru/ff0a71d2
TIJIaBICHUS
JlabopaTtopHast pabora "Onpeznenenue bubnmnoreka HOK
19 . | 13.11
YAEJIbHOW TEIJIOTHI IJIaBICHUS JIbA https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue M KOHACHCAIHSL. 18.11 bubnuoreka [JOK
Wcnapenne ' https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3oBaHUs U KOHJEHCALUH. bubnuoreka [JOK
21 20.11
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hEpHOTO JTaBJICHUS
Bnaxxnocts Bo3nyxa. JlabopaTopnast pabota
22 "Onpenenenue iﬁocnmmﬁmﬁinamiomﬂ 25.11 bubmuorexa HOK
p N ' https://m.edsoo.ru/ff0a7628
BO3JIyXa
23 Pemenue 3a1au Ha onpeneneHNe BIAKHOCTH 9711
BO3/1yXa
[IpuHIUTBI PaOOTHI TETTOBBIX ABUTATENEH.
24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO 02.12
CTOpaHus
o5 KIIJI TermoBoro aurarens. TermioBbie 04.12 bu6nuoreka [IOK
JIBUTATEJIA U 3alIUTA OKPYKAIOIIEH CpeJibl ' https://m.edsoo.ru/ff0a7c7c
26 3aK0OH COXpaHEHUs U MPEBPAIllCHUs SHEPTUU 09.12
B TEIUIOBBIX ITPOIeccax '
27 [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME 11.12 bubnuoteka [JOK
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"TeruioBrle aBieHuA. I3MeHeHHe
arperaTHbIX COCTOSIHMH BeriecTa"

Kontponsnas pabora o Teme "TemoBbie

https://m.edsoo.ru/ff0a83f2

28 sBJIeHUS. MI3MeHeHre arperaTHbIX COCTOSIHUM 16.12 Bubmiorexa ITOK
T P ' https://m.edsoo.ru/ff0a86ae
BEILECTBA

29 Onexktpusanus Tei. [[Ba pona 18.12
AIEKTPUUECKUX 3aPsI0B

30 VYpok-uccienoBanue "IneKTpusaius Teil 1 23.12
MHIYKIUEN U IPU CONTPUKOCHOBEHUHU" '

31 BzaumopeiicTBue 3apsyKeHHBIX TeJl. 3aKOH 25,12 bubnnoreka IIOK
Kynona ' https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsbkeHHOCTh

32 3JIEKT pI/IquKoro modd. IT I/II)HI_II/IH 30.12 bubnorexa HOK

P P . ) https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH JICKTPUUECKHUX MOJICH

33 Hocurenu snekTpuueckux 3apsiioB. 13.01
OneMeHTapHbIi 3apsa. CTpoeHue aroma '

ITpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [JOK

34 15.01 _

COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Peienne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnmnorexka HOK

35 20.01
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €0

36 c eC”Pi“BOBaHI/I}I I/ICquHHKH 22.01 bubmiorexa LJOK

yH ' ' https://m.edso0.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
. but6mmoreka [IOK

37 27.01
JICHCTBHS SIIEKTPHUSCKOTO TOKa https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 ANEKTPUUECKOTO TOJIST Ha TIPOBOTHUKH U 1 29.01
JUDIIEKTPUKH"

39 DNEKTPUYECKUNA TOK B METAIUIAX, JKUJKOCTSIX 03.02 bu6muoreka [JOK
U razax ' https://m.edsoo.ru/ff0a9838

40 DJIEKTpUYECKas EeNb U €€ COCTAaBHbIC YaCTH 05.02
Cwuita Toka. JlabopaTopHas pabora bu6muoreka [JOK

41 " " 0.5 10.02

H3mepenue u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6

42 DJIeKTpHUUYEeCcKOe HampshkeHue. BonbTmeTp. 05 12.02 bubnmoreka [JOK

JlaboparopHas pabota "M3mepenue u

https://m.edsoo.ru/ff0a9e14
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peryJipoBaHuEe HAMPSHKEHUS "

ConpoTuBiieHUE MPOBOJHUKA. Y ACITBHOE

bu6nmoreka [IOK

4 17.02
3 COIIPOTUBIICHHUE BEILECTBA 0 https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
ANEKTPUYECKOTO COMTPOTUBIICHUS bubamnoreka HOK
44 19.02
MPOBOJIHUKA OT €r0 JUIMHBI, MIOMA TN https://m.edsoo.ru/ff0aa738
NIONEPEYHOr0 CEUYEHUs U MaTepuana”
3aBUCUMOCTD CHJIbI TOKA OT HANPSKCHHUS. bubnnoreka HOK
45 24.02
3akoH OMa aJ1d yyacTka 1uenu https://m.edsoo.ru/ff0aa44a
Jlaboparopnas pabota "Hccrnenoanue
3aBHCUMOCTH CHJIBI TOKA, UJYIIETO YEPE3 bubnmnoreka HOK
46 26.02
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U ApAIIIEIHHOE 03.03
COEIMHEHUS IPOBOJIHUKOB
JlaboparopHnas pabota "IIpoBepka npaBuina
CJI0’KEHU S HANPSHKEHUN MPU bubmuotexa [JOK
48 05.03
[IOCJIEI0OBATEIbHOM COEIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon"
JlaboparopHnas paboTta "IIpoBepka npaBuna
49 JUIst CII/)IJ'II)I I”DFOKa Epn napanJP;enLIP;OM P 10.03 bubmoreka LOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHne 3akoHa OMa 12.03 bubnmnorexka HOK
JUISL PA3JIMYHOTO COEMHEHUS TPOBOJIHUKOB ' https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANEKTPHUIECKOTO TOKA. 17.03 bubnmoreka [JOK
3akoH Jlxoyns-Jlenna ' https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
52 . 19.03
paboTHl ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUECKHE IIETTH U MOTPEONTENN
53 AJEKT pI/Iqecxoﬁ ;{e TUH B 61?>IT Kopotkoe 24.03 bubmorexa LJOK
p p Y- ®OP ' https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 ITocTosTHHBIE MATHUTEI, X B3aNMOIACHCTBHE 26.03
VYpok-uccnenosanue "M3ydenue noueun bu6muoreka [JOK
55 " 07.04
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MaruautHoe nojie. MarHuTHOE 1moJie 3eMJTd U 09.04 but6mmoreka [IOK
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€ro 3Ha4YCHHUEC IJI )KU3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba

[ToaroroBka K KOHTPOJIBHOI paboTe Mo TeMe
"DnexTpuueckue 3apsaabl. 3apsHLKEHHBIE Tela

bu6nuoreka [JOK

57 o N 14.04
1 UX B3aumojiecTBus. [locTostHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUN TOK"
KoHnTtpoinbHas pabota 1o Teme
"DnekTpuueckue 3apsabl. 3apsLKEHHbBIC Tela
P 1 3apAz P N bu6nmmoreka [IOK
58 1 BX B3auMojaehcTBUs. I1ocTOSHHBIN 16.04 ]
N " o https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
poBepoYHas paboTa
PesepBHbIil ypok. PaboTa ¢ TekcTamu mo
p" YPOK. & o " bubnuotexa [HOK
59 teme "[1oCTOSHHBIN eKTprYecKuid TOK" / 21.04 .
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepodHas paboTa
OnbIT OpcTena. MarautHoe nose
60 JJIEKT leecxz([)ro TOKa MarauTHOE 1oJjie 23.04 bubmiorexa LIOK
p ' https://m.edsoo.ru/ff0ac1d2
KaTYUIKA C TOKOM
[IpuMeHeHre 3IeKTPOMArHuTOB B TEXHUKE.
61 HIa)6opaTopHasi pa6(£)Ta "N3y4ueHnue qeiCcTBHS 0.5 28.04 brbnnorexa LIOK
" ' ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJI Ha MMPOBOJIHUK C TOKOM
DIEKTPOABUTATEND IOCTOSSHHOTO TOKA
Hcnonws3oBanue aneKTpoaBUrareneii B
KTbolt bu6mmoreka [IOK
62 TEXHUYCCKHMX YCTPOHMCTBAX U HA TPAHCIIOPTE. 30.04 .
" https://m.edsoo.ru/ff0ac86¢c
JlaboparopHnas padota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarTens"
63 OnpiTel Dapanes. 3aKOH NEKTPOMArHUTHOM 05.05
uHaykuuu. [Ipasuio Jlenna '
Onekrporerepatop. CrocoOb! MOTyYeHUS
64 3IEKTPUYECKON SHEPTUH. DIEKTPOCTAHIIUN 07.05
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
65 [ToarotoBka Kk KOHTPOJIKHOU paboTe MO TeMe 12.05
"DNEeKTpUYECKNE U MArHUTHBIE SIBIICHUS " '
66 KonTponbhas pabota no teme 14.05 bubnmorexa [JOK
"DneKTpuuecKre U MarHUTHBIE sIBJIeHUs" ' https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 19.05 bubmuoteka [JOK

TeMme "TermnoBble aBiaeHUS"

https://m.edsoo.ru/ff0acc5e
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PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

68 . " 1 21.05
TeMe "MaruuTHbIE SIBICHUS
26.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
9 KIIACC
KonuyecTBo yacoB Jlata wsyuenusi  DJIEKTPOHHBIE
Ne uugposbie
u/n Tema ypoka Beero KoﬁnTp. l'lpﬁalcT. 0Bpa30BATETBHBIC
Pa00ThI Pa00ThI ITo dakr. pecypebl
IVIAHY
1 Mexanunyeckoe aBrxeHne. MarepuaiibHas 1 03.09
TOYKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 05.09 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS ) https://m.edsoo.ru/ff0ad474
. bu6nuoreka [IOK
3 PaBHOMEpPHOE IPAMOJIIMHEWNHOE JBUYKEHUE 1 05.09 https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1 10.09
CpenHsisi U MTHOBEHHAs CKOPOCTh )
5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 12.09 bubnmnorexka HOK
JBUKEHHE. Y CKOpEeHHE ' https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHENHOTO
6 paBHOYCKOpEHHOTo ABMKeHus. ['paduk 1 12.09
CKOPOCTH
JlaGopaTtopHnas pabota "Onpenenenue
7 YCKOPEHHS Te€jIa IPpH PaBHOYCKOPECHHOM 1 1 17.09 Eg&?ﬁr?:g;ggﬁm db18
JIBUJKEHHUH 10 HAKJIIOHHOM INTOCKOCTH" — '
8 Co0OoaHoe mageuue ten. Onertel [anunes 1 19.09
PaBHOMEpHOE IBHIKEHUE TIO OKPYKHOCTH.
9 [lepron u wactota oOpamenus. JInueitnas u 1 19.09 BH@_mOTeKa LOK
YIJIOBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 L{eHTpOCTpEMUTEIBHOE YCKOPEHHE 1 24.09
11 [Tepseriii 3akon HeroToHa. BekTop cuitbt 1 26.09 Bubmuorexa LIOK

https://m.edsoo.ru/ff0ae612
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Bropoii 3akon HerotoHna.

Bbubnuoteka LIOK

12 9 26.
PaBHOelicTBYIOIIAsA cHIla 6.09 https://m.edsoo.ru/ff0ae72a
. bu6nuoreka [IOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui 01.10 https://m.edsoo.ru/ff0ae98?
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB 03.10 bu6nuoreka [IOK
Herorona ' https://m.edsoo.ru/ff0aeb6c
bu6nuoreka [IOK
15 Cuna ynpyrocru. 3axon I'yxa 03.10 https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna ynpyroctu» 08.10
JlaboparopHas pabota «Onpenenenue bubnuorexa [HOK
17 10.10
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnoreka IIOK
10.
18 Cra Tperms 0-10 https://m.edsoo.ru/ff0af738
bubmuorexa [JOK
19 Pemenue 3anay no teme «Cuia TpeHUs» 15.10 https://m.edsoo.ru/ff0afa26
JlabopaTtopHast pabora "Ornpeznenenue bubnmnoreka [JOK
20 » 17.10
K03 pHILIMEeHTa TPEHUS CKOJIbKEHHUSI https://m.edsoo.ru/ff0af8be
Pemenue 3agau nmo teme "3akonsl HetoToHA. bu6mmoreka [IOK
21 . 17.10
Cwiia ynpyroctu. Cuiia TpeHust https://m.edsoo.ru/ffOafb8e
22 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO 2210 bubmuotexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS ) https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTallMOHHOTO LieHTpa (ConHevHas 24.10
cucrema). ["amaktuxu"
Pemenne 3amay mo teme "Cuiia TSDKECTH U bu6nuoreka [IOK
24 ; 24.10
3aKOH BCEMHUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
IIepBas kocMHu4ecKast CKOPOCTb. bu6mmoreka [JOK
25 05.11
HeBecomocTh u meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHaIBHONW TOYKH.
AbcomotHo TBEPOE Teno. PaBHoBecue bu6muoreka [JOK
26 .. .. o 07.11
TBEPZIOTO TEJIa € 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHusi. MomeHT cuibl. LleHTp TskecTu
PaBHOBecue MareprabHON TOUKH.
27 AoOcomoTHO TBEPIOE Teno. PaBHOBecHe 07.11

TBEPAOIO TeJla C 3aKPEINIEHHON OCBIO
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BpaieHusi. MomMeHT cuiibl. LIeHTp TshkecTn

Pemenue 3aga4d mo reMe "MOMEHT CHIIBL.

bu6nmoreka [IOK

12.11
28 Lentp Tsixectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
29 "MHCXB,HI/I‘-IGCKOG I[BIE)KeHI/Ie b 14.11 Bubmuorexa LIOK
N " ) ' https://m.edsoo.ru/ff0b0408
B3anmoneiictBue Ten
KoHnTponbHas pabora 1o Teme
30 "MCXI;.HI/I‘-IGCK(I))G JIBUJKEHUE 14.11 Bubmuorexa LIOK
N " ) ' https://m.edsoo.ru/ff0b06ec
B3anmoneiictBue Ten
HNmnynbe Tena. UMnynbse cuiibl. 3aKoH
31 cox ZHGHI/I?I HAMIT nb}c]a VYupyroe u 19.11 bubmiorexa LIOK
p yIbed. JTpYT ' https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJICHCTBUE
30 Pemenue 3aga4 no teme "3akoH COXpaHEHUS 2111 bubnnoreka IIOK
umnysibca' ' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudeperuus "PeakTuBHOE ABMKEHHE 9111
B MPUPOJIE U TEXHUKE" )
bu6nuoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTb 26.11 https://m.edsoo.ru/ffob0a84
35 PaboTta cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U 2811 bubnmnoreka [JOK
CUJIBbI TPEHUS ’ https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboTHI CUJIBI TPEHUS TIPH PABHOMEPHOM 58.11
JBUKEHUHU Te€JIa IO TOPU30HTAIILHON )
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas 03.12
SHEPTHS
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 - 05.12 _
KHHETUYECKON YHEPIUHU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 05.12
JlaGopatopHas pabota «/3yueHue 3akoHa bu6muoreka [JOK
40 10.12
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoE IBHKEHHE H €T0O 12.12 bubnuotexa [JOK
XapaKTEPUCTUKH ' https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. Beinyx1eHHbIE 12.12 bubnmoreka [JOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43 MareMaTnueckuii ¥ Py KUHHBIA MasiTHUKH 17.12
VYpok-uccruenoBanue «3aBUCUMOCTD IIEPHOIA
44 Kfne6aHI/H71 §T JKECTKOCTH MPY>KUHBI U 1&21(:(?51 19.12 Bubmiorexa LIOK
Pyx ' https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue 3Heprun Npu MEXaHUUYECKUX 19.12
KO1e0aHUIX
JIaGoparopHas pabora «OnpeaeiieHne
46 ‘-IaCTOI')I‘LI Hpne IfO,IIa Kone6a1})mi£1 II WHHOTI'O 24.12 Bubmiorexa LOK
P Py ' https://m.edsoo.ru/ff0blaec
MasATHHAKA»
JIaGoparopHas pabora «IIpoBepka
47 HGBaBII)/ICthjI)OCTHpHe nojia fonegaﬂnﬁ rpys3a 26.12 bubmiorexa LIOK
PHOZ py3a, ) https://m.edsoo.ru/ffOb197a
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BojHBL. CBOMCTBa
48 MeXaHndecKux BOJIH. IIpomonbHbIe U 26.12 bubnnorexa LIOK
- 11poa ) https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepennus "MexaHNYeCKUEe BOJHBI 14.01
B TBEp0M Tene. CelicMuveckre BOTHBI" '
50 3ByK. PacmipocTpanenue u OTpakeHHe 3ByKa 16.01
51 Ypok-uccnenoBanue "Habmronenue 16.01
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI" '
52 I'pomkocTh 3B2’Ka M BBICOTA TOHA. 21.01
AKYCTHUECKHUI pe30HaHC
Ypok-koHpepenus "YapTpazByk u bubmuotexa [JOK
53 ¥ 23.01 )
nH(]pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ffOb23ca
TTonroroska Kk KOHTPOJILHOM padOTE IO TEME
54 "33.211(0HLI coX aHeHI/II)H Mexalflxlqecm/le 23.01 bubinorexa HOK
p " ' https://m.edsoo.ru/ff0b25f0
KOJIeOaHUS U BOJIHBI
KontponbHas padota mo Teme "3akoHbBI
55 coxpaHeHus. MexaHndeckue KoyieOaHus u 28.01
BOJIHEI"
56 DNEKTPOMAarHuTHOE IO0JIE. 30.01 bu6mmoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI ' https://m.edsoo.ru/ffOb2abe
57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH 30.01
58 VYpok-konpepenmus "llxana 04.02 bubnmoreka [JOK

SJICKTPOMAIrHUTHBIX BOJIH. Hcnons3oBaHue

https://m.edsoo.ru/ffOb2fe6
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3JICKTPOMArHUTHBIX BOJIH JJISI COTOBOM
cBs3n"

VYpok-uccnenosanue "M3yueHue cBOICTB

bu6nuoreka [IOK

.02

59 3JIEKTPOMAarHUuTHBIX BO{'IH C IIOMOILIBIO 06.0 https://m.edso0.ru/ffob2c6e
MoOUIBEHOTO TenedoHa

60 Pemenue 3agau Ha onpeieIeHUe 4YacTOThl U 06.02
JUTUHBI 3JIEKTPOMArHUTHOM BOJTHBI '

61 DJeKTpOMarHuTHasi Ipupoja CBeTa. 11.02 bubnmnoreka HOK
CkopocTtb cBeTa. BonHoOBBIE CBOWCTBA CBETa ' https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. Ilpsamonuneitnoe

62 acIpoCTpaHEHUE CBETa 3armenus CosHla U 13.02 bubmiorexa LIOK
pactpocip ' H ' https://m.edsoo.ru/ff0b3658
JlyHb1
3aKkoH oTpaxkeHUs cBeTa. 3epkaia. Pemenue

63 3a/1a4 Hal;)T HMCHCHHE 3a1<01fa OTpaXKECHUS 13.02 Bubmiorexa LIOK

! p p ' https://m.edsoo.ru/ff0b38c4
CBeTa

64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS 18.02 bubmuorexa [JOK
CBeTa ' https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 I/IcnonL3OBZEI)/Ie nonHofo BHYTPEHHETO 20.02 Bubmaorexa LIOK

yTb ' https://m.edsoo.ru/ff0b3c5¢c
OTPa)KE€HHUA B ONITUYECKUXCBETOBOJAX
JlaboparopHas paboTta "HccrnenoBanue

66 3aBUCHUMOCTH yTJjia MPEIOMIICHUSI CBETOBOTO 20.02
Jy4ya OT YIJIa NMaJIeHus Ha TpaHule "BO3ayX- '
crexio""

VYpoxk-koupepennus "Mcrnonp3oBanue
67 ITOJTHOT'O BHYTPEHHETO OTPAKCHHUS: 25.02
CBETOBO/IBI, ONITUKOBOJIOKOHHAS CBS3b"
but6mmoreka [IOK
. 27.02
68 JIna3el. OnTHdeckas CHila JIMH3BI hitps://m.edsoo.ru/ffob3f2c
. bu6nuoreka [IOK
27.02

69 [TocTpoenne N300paXKeHHUH B IMH3AX https://m.edsoo.ru/fOb44da
JlaGopaTtopHas pabora "Onpezaenenue

70 ok IC)HOFE aCSTOSIHI/ISI u OIEITIII/I%CKOITI CHJIBI 04.03 Bubmuorexa LOK

Y D " ' https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3bI

71 Ypok-koHpepennus "OnTuyeckue TUH30BbIC 06.03 bubmuoteka [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

puoopsI" https://m.edsoo.ru/ffOc0a7e
bu6nmoreka [IOK
72 ['na3 kak ontuyeckas cucrema. 3peHue 06.03 https://m.edsoo.ru/f0b4684
73 VYpoxk-koudepenuus "edexrsr 3penus. Kak 11.03
COXpPaHUTH 3peHue" '
P eHue Oe e extp. O
7 Huotom. Clokenne criesTpatsis seron 1303 BuGiorera LIOK
' p H ’ ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
JlaboparopHas paboTa "OnbITHI 110
75 pa3lIoKEHHUIO OEI0ro CBETa B CIEKTP U 13.03 bubnuorexa [HOK
BOCIIPUSITUIO IIBETA MPEIMETOB IIPU UX ' https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUU Yepe3 I[BETOBbIE (GUIBTPHI"
VYpoxk-npaktukyM "BoiaHOBBIE CBOWCTBA
76 CBETa: IUCIIepCcHsi, UHTEpPEepEHIUS U 18.03
nudpakmys”
77 OmnsiTel Pesepdopaa u rmianerapHas Mojaesb 20.03 bubnuotexa [HOK
aToma ' https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa 20.03
79 Hcnyckanue v moryionieHue cCBeTa aTOMOM. 25.03 bu6nuoreka [IOK
KBanTsl. JInHeNH4aTbIe CIEKTPEI ’ https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HaGuroieHne cnekTpoB 9703 bubnuoreka [JOK
ucnyckanus" ' https://m.edsoo.ru/ff0c1550
N bubmorexa [JOK
81 PagnoakTuBHOCTE U €€ BUILI 27.03 https://m.eds0o.ru/ffOc1672
82 Crpoenue atomHoro siapa. Hyknonnas 08.04 bubnmoreka [JOK
MOJIEITh ' https://m.edsoo.ru/ffOc18ac
bu6nuoreka [IOK
83 PagnoaktuBHbBIE TpeBparieHus. M30Torsr 10.04 https://m.edsoo.ru/ffoc1al4
Pemenue 3amay mo Teme: "PaanoakTuBHbBIE bubnmoreka [JOK
84 . 10.04 _
[IpEBpAILCHUSA https://m.edsoo.ru/ffOcib4a
85 [lepuon nonypacnana 15.04
Ypok-konpepenius "PagnoakTuBHBIC bu6muoreka [IOK
86 " 17.04 _
W3JIYYEHHUS B IPUPOJAE, MEAUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
87 SnepHble peakuny. 3aKOHbI COXPAHEHUS 17.04 bubnmoreka [JOK

3apsAaA0BOTO U MACCOBOI'O YHUCLII

https://m.edsoo.ru/ff0c1c58
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DOHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MAaCChI

Bbubnuoteka LIOK

22.04
88 Y SHEpPruu https://m.edsoo.ru/ff0cld7a
89 Pemienue 3a1a4 o teme "SnepHsie peakuuu' 24.04
90 Peaknuu cunTe3a 1 AeneHus saep. 24.04 bubnmoreka [JOK
Ucrounuku sneprun CosHua U 3BE3]T ) https://m.edsoo.ru/ffOc1e88
Ypoxk-koHdpepenuus "SnepHas s3HepreTUKa.
91 JlelicTBUA paliOaKTUBHBIX U3JIYYEHUM Ha 29.04
JKUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
92 "DJIEKTPOMarHuTHOE MOJIE. 06.05 bubnuotexa [HOK
DeKTpoMarHuTHbIe BoJHBI. KBaHTOBEIE ' https://m.edsoo.ru/ff0c223e
sBICHUS"
KonTposbHas pabota o Teme
"
93 DIIeKTPOMarHuTHOE TOJIE. 08.05
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
sBiCHUS"
[ToBTOpenue, o600meHne. JlaboparopHbie bubmuoteka [JOK
94 . y . 08.05
paboTsl o Kypcy "B3aumMonelicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, o006meHue. Pemenue
95 acquI?{LIX " Ka‘{eCHl:IBeHHLIX 3a71a4 110 TeEME 13.05 Bubmiorexa LIOK
ﬁ) i ' https://m.edsoo.ru/ff0c2572
TeroBbie MpoOLECCHI
IloBTOpeHue, 0000MIcHNE. Pemenue
P o bubmmorexa [JOK
96 pacueTHBIX M Ka4eCTBEHHBIX 3aJ1a4 M0 TeMe 15.05 _
" on https://m.edsoo.ru/ff0c2a22
KII/I TermoBbIx ABUTATENEH
IloBTOpeHue, 0600IcHKE. Pemenne
P m Bubnorexa [IOK
97 PacyeTHBIX U KQYECTBEHHBIX 3a/1a4 110 TeME 15.05 .
" " https://m.edsoo.ru/ff0c2b30
KII/I snexkTpoycTaHOBOK
[ToBTOpenue, o600meHne. JlaboparopHbie bubmmoreka [JOK
98 ; ; 20.05
paboTsl o Kypcy "CBeToBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
IToBTopenue, o006meHne. PaboTa ¢
99 TeKCTaI;/H/I o TEME 'IgaKOHH COXpaHEHHUS B 22.05 Bubmzorexa LIOK
" P ' https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o606menue. Pabota ¢ 22.05 Bbubnuoteka LIOK
tekctamu 1o Teme "Konebanus u BoJHbI" ) https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabota ¢ Bbubnuoteka LIOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

TekcTaMu 110 TeMe "CBeToBEIE ABJICHUA"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 0600meHue. Pabora ¢
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INPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOH
OBPA30OBATEJBHOU ITPOT'PAMMbBbI OCHOBHOTI'O OBLIEI'O

OBPA30BAHUA
7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUYCHHBIC ITOHATUSA

pas3iiniaTh ABJICHUSA 110 OIMUCAHUIO X XAPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TaHHOC (1)I/ISI/I‘ICCKO€ SIBJICHUC

1.3

14

1.5

1.6

1.7

pacro3HaBaTh IPOSBICHUE HM3YyYEHHBIX (U3MYECKHUX SIBICHHH B OKpPY)KaroLIeM
MHUpE, B TOM 4YHcie (PU3UYECKHE SBJICHUS B NPHPOJE, MPH ITOM IEPEBOAMUTH
IIPAaKTUYECKYI0 3aJayy B Yy4yeOHYI0, BBIIEJIATh CYIIECTBEHHbIE CBOMICTBA
(npu3HaKM) PpU3NUECKUX SIBICHUN

OIMKMCbIBAaTh H3YUYCHHBLIC CBOMCTBA TE€I H (bHSI/I‘-IeCKI/Ie SABJICHUSA, HCIIOJIb3Yys
(I)I/ISI/ILICCKI/IG BCIIMYMHBI, IIpU OIIMCAHUH IIPABHUJIBHO TPAKTOBATb (1)H3H‘ICCKHﬁ
CMBICJI HCIIOJIB3YCMbIX BCJIWYHH, HX 0003HaYeHUs U CAMHHNIbI (1)I/ISI/I‘ICCKI/IX
BCJIIMYHUH, HAXOJHUTb q)OpMy.HBI, CBA3BIBAIOIIUEC TAHHYIO (bH?)H‘IGCKYIO BCJIIMYUHY C
APYIruMH BCIIMYUHAMU, CTPOUTH Fpa(l)I/IKI/I HU3YUCHHBIX 3aBUCUMOCTEH (I)I/I3I/I‘ICCKI/IX
BCJIIMYNH

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘~I€CKI/IC SABJICHUSA W MPOLECChI, HUCIIOJIb3Ys
HU3YUCHHBIC 3aKOHBbI, IIPU I3TOM [aBaTb CJIOBCCHYHO (bOpMy.]'II/IpOBKy 3aKOHa Hu
3aIMUCbIBAThb €ro MaTCMAaTHUYCCKOC BBIPAKCHUC

OOBSICHATh (PU3NYCCKUE SIBJIICHUS, TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluli MpPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHWE M3 1 — 2 JOTUYECKHX
maroB ¢ omopod Ha 1 — 2 H3yYeHHBIX CBOICTBa (U3NUYECKUX SIBICHHIH,
(hU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

pemars pacy€THble 3a7auu B 1 — 2 neicTBUS, UCHOJB3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBaOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAlM3a YCJIOBUS 3aJjaud
3aMMCchIBaTh KPaTKOE yCJIOBUE, MOJCTABIATh (PU3NUECKHE BETUUYMHBI B (DOPMYJIbI
U TPOBOJAUTH pacy€Tbl, HAXOIUTh CIPABOYHbIC [aHHbIE, HEOOXOIUMBIE IS
pelieHns 3ajad, OLEHUBAaTh pEAIUCTUYHOCTh TIOJIY4YEHHOH  (u3HMuecKoin
BEJINYUHBI

1.8

1.9

1.10

1.11

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIMTh MPH MOMOLIM (PU3HUECKUX
METOJIOB, B OINMCAaHUU HCCIIEJOBAHMS BBIIEIATh MPOBEPIEMOE IPENIOJIOKEHNE
(runoresy), pa3nIuyaTh U UHTEPIPETUPOBATH MOIYyUYEHHBIH pe3ysbTaT, HAaXOAUTh
OLIMOKHU B XOJI€ OMBITA, JIENaTh BHIBOJIBI 110 €70 pe3yIbTaTaM

MPOBOANTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SIBICHUN WM (DU3MUECKUX
CBOWCTB Tel: (OpMyIUpOBaTh MPOBEPSIEMbIE TMPEANONIOKEHUS, COOUpaTh
YCTaHOBKY W3 TIPEUIOKEHHOTO OO0OpyHOBaHUs, 3alMUChIBATh XOJ| OMNBITA U
(hopMyTUpPOBaTh BHIBOJIBI

BBITIOJHATH TPSIMbIE U3MEPEHMsI C HCIOJIb30BAaHHUEM AHAJOTOBBIX U LHU(POBBIX
npuOOpOB, 3alKCHIBaTh MOKa3aHUA NPUOOPOB C y4ETOM 3aJaHHOM abCONIOTHON
MTOTPEIIHOCTH U3MEPEHUIN

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BEIUYUHBI OT
JPYroM ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, y4acTBOBATHh B IJIAHUPOBAHUU
y4eOHOT0 MCCeA0BaHMS, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHUS, CIETYs
MPEeIJIOKEHHOMY TUIaHy, (UKCHpPOBATh PE3YIbTAaThl MOIYyYEHHOW 3aBUCUMOCTHU




(UBUYECKUX BEIWYUH B BUIE TMPEIJIOKEHHBIX TaOMUIl W TpaduKOB, ACNaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIEIOBaHUS

1.12

1.13

1.14

MIPOBOJNTH KOCBEHHBIE U3MEPEHUS (PM3HUECKUX BEIHUWH, CIEIYyS MPEIJI0KECHHON
WHCTPYKLUMHU: TPU BBIIOJIHEHUH HW3MEPEHUIl COOMpaTh 3KCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBIUUCISATh 3HAUEHHE UCKOMOM BEJIMYUHBI

coOMIOIaTh TpaBWia TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaTopHBIM
o0opynoBaHUEM

yKa3plBaTh NPUHIUINBI JCHCTBUS TNPHUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB € IIOMOIINBIKO HMX OIMCaHUsA, HCIOJb3ys 3HAaHUSI O CBOMCTBax
(bu3n4ecKuX sIBICHUH U HEOOX0qUMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TpUMEpHl (HaXoAUTh WH(GOPMALMI0O O MpUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHUs (DU3MUYECKUX 3HAHWW B MOBCEAHEBHOW JKU3HH JJIsI OOECTICUCHUS
0e30MmacHOCTH MpU OOpallleHuH ¢ MpubopaMu M TEXHUYECKHUMH YCTpOIICTBamH,
COXPAaHEHHUS 3JI0POBbS U COOJIIOJICHUS HOPM OJKOJIOTUYECKOTO IIOBEACHHS B

OKpY’Karolleu cpeje

1.16

1.17

OCYLIECTBIATH OTOOp MCTOYHUKOB MH(popmanuu B cetu MHTepHer B
COOTBETCTBUMM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCSA
3HaHUM M MyTEM CpPaBHEHUS PA3JIMUYHBIX MCTOYHUKOB BBLIENIATH MHGOPMALHIO,
KOTOpasi IBJISIETCSI IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM

HCIOJIb30BaTh IPU  BBIIOJHEHUH YUEOHBIX 3aJaHui HAYYHOIOMYJISIPHYIO
JIUTEpaTypy (pU3NUECKOro COAEp KaHus, CIPaBOYHbIE MaTepHaibl, PECYpChl CETH
WuTepHer, Bnaaerh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, IPeoOpazoBaHUs
uHbOpMalMU U3 OJHON 3HAKOBOHM CUCTEMBI B IPYTYIO

1.18

1.19

co3zlaBaTh COOCTBEHHBIE KPAaTKUE MICbMEHHBIE U YCTHBIE COOOIICHHUSI HAa OCHOBE 2
— 3 UCTOYHUKOB HH(pOpMaLIUU (PU3NUECKOTO COIePIKAaHUA, B TOM YUCIE MyOJINYHO
JenaTh KpaTKUE COOOIIEHHsT O pe3yiapTarax TMpPOEKTOB WM  Y4eOHBIX
HCCIEAOBaHUM, IPH 3TOM IPAMOTHO HCIIOJIb30BAaTh HM3YyUYEHHBIH MMOHATUHHBIN
anmnapat Kypca GU3MKH, COMPOBOKIaTh BBICTYIIEHHE IIPE3eHTaLUEN

IIpU  BBIMOJHEHUHM YYE€OHBIX MPOEKTOB U  HCCIENOBaHUI  pacrpenensiTh
0053aHHOCTH B I'PYIIE B COOTBETCTBUU C IMOCTABICHHBIMHU 33a/1a4aMu, CIEIUTh 3a
BBITIOJTHEHUEM IIJJaHa JEHCTBUM, aJeKBAaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B
JNEeATEIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE,
YYMTBIBAsI MHEHUE OKPYIKAIOIIHUX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

1.3

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

HCITIOJIBb30BaTh IMOHATHA

pa3nuyaTh SBJICHUS 110 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIONTNX TaHHOE (PU3HUIECKOE SIBICHUE

pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (PU3MUECKHX SIBICHUI B OKpY)KaroIlleM
MHUpE, B TOM 4YHcie (U3MYECKHE SBJICHUS B NPHPOJE, MPH ATOM IEPEBOAMUTH
MPaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIJENATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) GU3NYECKUX SIBICHUI

1.4

ONMCHIBATh H3YYEHHBIE CBOICTBa Tel U (DU3MYECKHE SBJICHUS, HCIIOJb3YS
¢u3nyecKkue BETUYMHBI, MPU OMNHCAHUU MPABWIBHO TPAKTOBATH (PU3NUECKUI
CMBICII HCIIOJIb3YEMBIX BEIMYMH, 0003HAYECHUS U €UHUIIBl (PU3NYECKUX BEJIWYHH,




HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO0 BEITUUYHUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH Ipa)KK U3YUYEHHBIX 3aBUCUMOCTEH (DU3MYECKUX BEIIMUUH

1.5

1.6

XapaKTepU30BaTh CBOWMCTBA TeN, (DU3MUECKHUE SBICHUS U TPOIECCHI, HCIONB3YS
M3YYCHHBIE 3aKOHbBI, MPH ATOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alUChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE

OOBSICHATD (PU3NYECKHUE ITPOLIECCHl U CBOIMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluUl IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IMPUYUHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH OObsICHEeHHME M3 1 — 2 JIOrMYecKHX IIaroB ¢
NMOMOIIBI0 | — 2 U3y4YEeHHBIX CBOMCTBA (PM3UUECKUX SABICHHN, (PU3NIECKUX 3aKOHA
UJIY 3aKOHOMEPHOCTH

1.7

1.8

pemate pacyéTHbIC 3a7addl B 2 — 3 NEWCTBHS, MCHONB3YS 3aKOHBI U (HOPMYIIBL,
CBSI3bIBAIONIME (PU3MUECKUE BEIMYMHBL: HAa OCHOBE aHajHM3a YCIOBHS 3aJlaud
3aIHChIBATh KPATKOE YCJIOBHE, BBIABISATH HENIOCTAaTOK JAHHBIX Ui PELICHUS
3aaud, BBIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOOMMBIE s €€ pEeLIeHHUS,
MPOBOANTH PacyEThl M CPABHUBATH MOJIYYEHHOE 3HaYCHUE (PU3NIECKON BEITMUNHBI
C U3BECTHBIMU JIAHHBIMHU

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELINTH MPH TOMOLIN (PHU3HUYECKUX
METOZOB, HCIOJIb3Yysl OINHCAHUE HCCICHAOBAHMSA, BBIAEIATh IPOBEPSIEMOE
IIPEATION0KEHHUE, OLICHUBATh PAaBWJIBHOCTD MOPSAJKA IIPOBENCHUS UCCIEA0BAHMS,
JIeJ1aTh BbIBOJIbI

1.9

1.10

1.11

[POBOANThH OMNBITHI 1O HAOMIOACHUIO (DU3NYECKUX SIBICHUN WK (DU3UUECKHX
CBOMCTB Tel: (OPMYJIHpPOBATH MPOBEPSIEMbIC IPEANOIOKEHHsI, COOUPATh
YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, OMNUCHIBATH XOJ OIbBITA M
(hopMyIIMPOBATH BBHIBOJIBI

BBIIIOJHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX HpI/I60pOB n
JaTYNKOB (DU3MUYCCKUX BEIUYUH, CPABHHUBATH PE3yJbTAThl H3MEPEHUN C YUETOM
3aJJaHHO} a0COFOTHOM MOTPEIIHOCTH

IIPOBOJIUTH HUCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (PU3MUECKOM BEIUYMHBI OT
JpYroil C MCIONb30BaHUEM IMPSMBIX H3MEPEHMI: IJIaHUPOBATh HCCIEI0BaHUE,
coOHMpaTh YCTAHOBKY M BBINOJIHATH U3MEPEHUs, ClIeays MpeIoKEHHOMY IUIaHy,
(uKCcUpOBaTh Pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJIE TaOJIUI] U TPapUKOB,
JIeJIaTh BBIBOJBI 10 PE3YJITATaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh KOCBEHHBbIE M3MEpeHMs (U3NYECKMX BEJIMYMH: IUIAHUPOBATH
U3MEpeHus, COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENys MPEeI0KEHHON
MHCTPYKIUU, U BBIYUCIIATH 3HAYEHHUE BEIIMYUHBI

1.13

1.14

1.15

coOMroaTh MpaBWJIa TEXHUKH OE30MAaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
o0opyaoBaHHEM

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS W3YYEHHBIX NPHOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOPOM HAa HUX ONHMCAHMS, HUCIONB3Yys 3HAHUSA O CBOMCTBAxX
(bu3NYeCKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKHE 3aKOHOMEPHOCTHU

pacrno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOMCTBA M U3MEPHUTENbHbIE TPUOOPHI 110
CXEMaM U CXEMaTUYHBIM PUCYHKaM, COCTABJIATH CXEMBI DJIEKTPUUECKUX LIENen ¢
MIOCJIEOBATEIBHBIM UM IAPAJUICIBHBIM COCAMHEHHEM DJIEMEHTOB, pPas3Inyast
yCJIOBHBbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUYECKHX IIeTIei

1.16

1.17

MPUBOJUTL TpUMEpHl (HaXoAWTh HH(OPMALMI0O O TMpUMepax) MNPaKTHUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEJAHEBHOM >KM3HU JUI OOeCreueHHs
0€30MacHOCTH MpU OOpallleHuH ¢ MpudopaMu M TEXHUYECKHUMH YCTpOICTBamH,
COXpaHEHMs 370pOBbS M COOJIOJEHUS HOPM D3KOJOIMYECKOrO TIOBEICHUS B
OKpY>Karollen cpese

OCYILIECTBIISATh MOUCK MHPOpMAIK (hr3HUecKoro coaepxanus B cetu MuTepHer,
Ha OCHOBE MMEIOUIMXCS 3HAHUM W NYTEM CpaBHEHHS JIOTIOJIHUTEIbHBIX




WCTOYHHUKOB BBIIENATH WHPOPMAIIHIO, KOTOPAsk SBISETCS MPOTHBOPSUYUBOW WITH
MOJKET OBITh HEIOCTOBEPHOU

1.18

UCTOJb30BAaTh MPH BBHINOJHEHUH Y4YeOHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO
TUTepaTypy (PU3NYECKOTO COJEp>KaHUs, CIPABOYHbIE MaTEpUalIbl, PECYpChl CETU
WutepHer; BnaneTh NpuUéMaMu KOHCIIEKTUPOBAHHMS TEKCTa, IMpeoOpa3zoBaHuUs
nH(MOpMAaLIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

1.20

9 KUIIACC

co3/1aBaTh COOCTBEHHBIEC NMMCHbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHHs, 00001mas
UH(OPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (DH3UYECKOTO COJCpP)KAHHS, B TOM
YHCIIe MyOJIMYHO MPEICTABISATh PE3YJIbTAThl POSKTHOM WIIM UCCIIEIOBATEILCKON
AEATEIbHOCTH, NPH 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYCHHBIA MOHSITHHHBII
anmapaTt Kypca (GU3MKHU, COMPOBOXKIATh BBICTYIUICHHE TIPE3eHTAICH

NP BBIIIOJHEHUN YYEOHBIX MPOEKTOB U HCCIENOBAHUNA (PU3MUECKUX MPOLIECCOB
pacrpesienaTh OO0S3aHHOCTM B TIpyINIe B COOTBETCTBUM C IIOCTABJICHHBIMU
3aJladyaMM, CJIEAWUTH 3a BBINOJIHEHHMEM ILUIaHA ACUCTBUNH U KOPPEKTHPOBATh €rO,
aJleKBaTHO  OLIEHMBaThb COOCTBEHHBIM BKJIAJA B  JAEATENBHOCTb  IPYIIIBL,
BBICTpPAauBaTh KOMMYHHUKAaTMBHOE B3aMMOJEIHCTBHE, MpPOSBISIL TOTOBHOCTH
paspeniatb KOHQJIUKTHI

Kon
NMpoBepPsIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pasiinviaTh ABJICHUS 11O OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC q)HSH‘leCKOG SABJICHUC

1.3

1.4

1.5

1.6

1.7

1.8

pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (U3MYECKHUX SIBICHUH B OKpPY)KaroleM
MHUpE, B TOM 4Hclle (U3UYECKUE SBJICHHS B NPHUPOAE, NPHU 3TOM IEPEBOIUTH
NPAKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBIJIENATh CYIIECTBEHHbIE CBOICTBa
(npu3HaKM) PpU3NUECKUX SIBICHUN

ONUCHIBATh H3YUYEHHBbIE CBOWCTBA Te€l U (U3NYECKUE SIBICHUS, HCIONb3Ys
¢u3nyeckue BENWYMHBI, NMPH ONHCAHUU NPABWIBHO TPAKTOBaTh (U3UUECKUI
CMBICJ UCTIOJIb3YEMBIX BEIMUMH, 0003HAYEHMs U €AMHMIIBI (PU3MUYECKUX BEIUYUH,
HaXoAuTh (OPMYIJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTMMHU
BEJIMYMHAMHU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH

XapaKTCPU30BaTh CBOMCTBa TCII, (1)1/131/1%01(1/16 SABJICHUSA W MPOLECCHI, UCIIOJIb3Ys
HU3YUCHHBIC 3aKOHBI, IIPpU 3TOM J[JaBaTb CJIOBECCHYIO Q)OpMYHHpOBKy 3aKOHa U
3aIMUCBIBAThb €0 MaTCMATHUYCCKOC BLIPAKCHUEC

OOBACHATH (1)I/ISI/I‘~IGCKI/I€ IMpoueCChbl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaI_II/Iﬁ MNPAaKTUKO-OPUCHTUPOBAHHOI'O  XapaKTCpa: BbBIABIATL NPUYUHHO-
CJICACTBCHHBIC CBsA3H, CTPOUTH 00bsAcHEeHHEe U3 2 — 3 JOrMYECKHWX IIaroB C
IIOMOIIBIO 2-3 HN3YUCHHBIX CBOICTBa (I)I/IBI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-IGCKI/IX 3aKOHa
HJIM 3aKOHOMCPHOCTHU

pemaTh pacuéTHbIe 3aJa4yM (OMMpArOIIMEecs] Ha CUCTeMy M3 2 — 3 ypaBHEHHI),
UCIOJNIb3YSl 3aKOHBI M (OPMYIIbI, CBS3bIBAIONIME (PU3UYECKUE BETUYMHBI: Ha
OCHOBE aHallM3a YCJIOBHUS 3aJauyd 3alUChIBaThb KPAaTKOE YCJIOBHE, BBISBIITH
HEJOCTAIoUIMe WIM U30BITOUHbIE JaHHbIE, BbIOMpaTh 3aKOHBI U  (POPMYIIHI,
HEOO0XOAUMBIE JJISl pelIeHUs], TPOBOJIUTH PacU€Thl U OLIEHUBATh PEATMCTUYHOCTD
MOJIYYEHHOT'0 3HaUeHHUs (HU3HUECKOI BEIIMYUHBI

pacro3HaBaTh MPOOJIEeMbl, KOTOPblE MOXHO PELIMTh MPH HOMOILIM (PU3UUYECKUX




METOZIOB, HCIIONb3ysd  ONHCAHHE HCCIENOBaHUS, BBIICHATH  IPOBEPSEMOE
MIPEIOJIOKEHNE, OLIEHMBATh MPABWIBHOCTh MOpPsIKa MPOBEACHUS HCCIIEIOBAHMUS,
JieNaTh BbIBOABI, MHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOICHHU 1 OMBITOB

1.9

1.10

MIPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (DU3HMUECKUX
CBOWCTB TeJ: CaMOCTOSITENIbHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOrO Habopa
0o0Opy/nOBaHUs, OMHUCHIBATH XOJ OIbITA U €ro pe3yibTarbl, (HOPMYIUPOBATH
BBIBOJIBI

MIPOBOJIUTH TPU HEOOXOUMOCTH CEPHUIO NIPSIMBIX U3MEPEHUH, OIIpeeNisis CpeaHee
3Ha4YeHHE M3MepseMOl BeIUYHHBI ((POKYyCHOE paccTOsIHHE COOMPAIONIeH JMH3HI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPUTEIILHOTO TPUOOopa)

1.11

MPOBOAUTH  HCCIIENOBAaHUE  3aBUCUMOCTEH  (U3WYECKUX  BEIUYUH  C
WCIONB30BAHUEM  MPSMBIX ~ W3MEPEHUM:  IJIaHUPOBaTh  HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHpPOBATHh PE3YJIbTaThl MOTYy4YEHHOM
3aBUCHMOCTH (DPU3MYECKUX BEIIMYMH B BUIC TAONHUIM TrpadHKOB, 1E1aTh BHIBOJIBI
10 pe3yJibTaTaM HCCIeIOBAHUS

1.12

MPOBOAUTh KOCBEHHbIE HM3MEpEeHHs] (U3NYECKUX BEJIMYUH: IUIAHUPOBAThH
HU3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHITH U3MEPEHUS,
clenys TPEIJIOKEHHOW HMHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEIMYUHBI H
AQHAIM3UPOBATH TOJYYEHHBIE PE3YNbTaThl C YYE€TOM 3aJaHHOW MOTPENTHOCTH
U3MEpEHU

1.13

1.14

1.15

CoOMIOIaTh MpaBWJIa TEXHHKH O€30MacHOCTH Mpu pabore ¢ JabopaTopHbIM
o0opymoBaHUEM

pa3nuyaTh ~ OCHOBHBIE  NPH3HAKM  M3YYCHHBIX  (U3WYCCKUX  MOJCIICH:
MaTepuagbHas TOuka, abCOMIOTHO TBEPAOE TENI0, TOYCUHBIM UCTOYHUK CBETA, Y4,
TOHKas JINH3a, IUIAHETapHasi MOJEIIb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO s/1pa
XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS W3YYEHHBIX NMPHUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OINOpPOM HAa HX OIKCAHUA, HCMOJb3ysl 3HAHUA O CBOMCTBAX
(bu3MUYeCKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH

1.16

1.17

1.18

UCIONIb30BaTh CXEMbl M CXEMAaTU4YHble PUCYHKH W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTENIbHBIX NPUOOPOB M TEXHOJIOIMYECKHUX IPOLECCOB IMpHU
pelieHnr y4eOHO-TIPaKTHUECKUX 3a7ad, ONTHYECKHE CXEMbl A TOCTPOSHUs
M300pakKeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JINH3E

MPUBOJIUTh TpUMEpHl (HaXOAWTh HH(OpPMALMIO O TpHUMEpax) MPAKTHUECKOTO
UCMOJIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM >KM3HM JUIsl oOecredeHus
0e30MacHOCTH MpU OOpallleHuu ¢ NpudopaMu M TEXHUYECKHUMH YCTpOICTBamH,
COXpaHEHMs 370pOBbS M COOJIOJEHUS HOPM 53KOJOIMYECKOrO TIOBEICHUS B
OKPYKAIOILEH cpejie

OCYILIECTBIIATH MOUCK MHPOpMAIK (PU3HUECKOro coaepxanus B cetu MHTepHer,
CaMOCTOSITENIbHO (OPMYJIMPYsl TTOMCKOBBIN 3alpoc, HAXOAUTh IYTH OIpeeIeHUs
JIOCTOBEPHOCTH TIOJYYEHHON WH(OpPMAIMU HAa OCHOBE MMEIONIUXCS 3HAHUN U
JOTIOJIHATENbHBIX HCTOUHUKOB

1.19

1.20

WCIONIb30BaTh TIPU BBHIMOJHEHUH YUYEOHBIX 3aJlaHui  HAYYHO-TIOMYISIPHYIO
nuTepaTypy GU3MYECKOTO COACpKaHUs, CIPABOYHBIE MaTEepPHANbl, PECYPCHI CETH
WutepHer; Bnaaerh npuéMamMu KOHCIIEKTHUPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

co3llaBaThb COOCTBEHHblE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(OPMALIUK U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COAEp KaHMs, MyOIMYHO
IIPECTABIIATh PE3YJbTAaThl MPOEKTHON WM HCCIIEN0BATENIbCKON IEATEIbHOCTH,
IIPU OTOM TPaMOTHO HCIOJIB30BaTh MW3YYEHHBIM IOHATUHHBIN  ammapar
U3y4yaeMoro pasjena (pU3MKH W COMPOBOXAATh BHICTYIICHHE Ipe3eHTaluen c
y4€TOM 0COOEHHOCTEN ayTUTOPUH CBEPCTHUKOB




NP BBIOJHEHUN YYEOHBIX TMPOEKTOB W HMCCIECIOBAHUHN (DU3MUYECKHUX IMPOIECCOB
pacnupeaciisaTb 06H3aHHOCTI/I B TIpynnc B COOTBCTCTBUU C ITOCTAaBJICHHBIMU
3aJjauaMu, CJICIUTh 32 BBIMOJIHEHHEM IJIaHa JCHCTBUH M KOPPEKTHPOBATh €TO0,
aZICKBATHO OLCHHUBATH COGCTBGHHBIfI BKJIa[g B ACATCIIBHOCTD T'pYIIIbI,
BBICTPaMBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, TMPOSBISAS T'OTOBHOCTH
pa3pemaTth KOHQIUKTHI

1.21

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon
Kona anemenTa IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
pasjaena
®U3UKA U EE POJIb B ITTIO3HAHWM OKPYXAIOIIEI'O MHUPA
®dusnka — Hayka o mpupone. Snenust npupoasl. Puznyeckue
1.1 SIBJICHUS: MeXaHWYeCKHue, TEIUIOBBIC, ANEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBbBIE
®dusnueckue BeaMuuHBL. M3MepeHHe (QU3NYECKUX BEIMYUH.
1.2 duznueckue puOOpHI. [Torpemnocts U3MEPECHUM.
MexayHapoiHasi cucTeMa €MHHULL
EcrecTBeHHOHay4HbI ~ MeTOJ]  MO3HaHMs:  HaOJIrO/EHUE,
1 13 [IOCTAHOBKA HAy4yHOTO BOIIPOCA, BBIIBWKEHHUE THUIIOTES,
9KCHEpUMEHT [0  TpPOBEpKE  TUMOTe3,  OObSICHEHUE
Ha0JII01aeMOT0 SIBJICHHUS
1.4 Onwucanne pU3MUECKUX SBICHUHN C TOMOIIBIO MOJIEIICH
[IpakTuueckue padbOTHI:
#H##Par##Hl13MepeHne pacCTOSTHUM.
15 ###Par###3meperne 00bEMa )KUIKOCTH M TBEPIOTO Tea.
' ###Par###Onpenenenne pa3MepoB MajbIX TeJ.
##HPar##H#113mepenne TEMIIEpaTypbl pu IIOMOILH
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYPbI
IMEPBOHAYAJIBHBIE CBEJIEHUS O CTPOEHUU BEILIECTBA
##HPar#H###CTpoeHre BellleCTBa: aTOMbl M MOJIEKYJbI, HX
2.1 pazMepsl. ONBITHI, JOKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE
BelIeCTBa
#H##Par### ) [piokenne vactury BemiectBa. CBsA3b CKOPOCTH
2.2 JBVKEHMSI YacTHUL] C TeMIlepaTypoil. bpoyHoBckoe nBHKeHUE,
b dys3us
23 B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBaHUE
2 #i##ParfH##ArperaTHple COCTOSHHS BELIECTBA: CTPOEHHUE Ia30B,
24 KUJKOCTEN I/IUTBépJII)IX (xpucTaymuinyeckux) Ten. B3aumocBssb
MEXIYy CBOMCTBAMM  BEILECTB B  pa3HbIX arperaTrHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue paboOTHI:
#H##Par###0Onenka nuameTpa aroMa METOJIOM psIoB  (C
2.6 UCIOJIb30BaHuEM (poTorpaduii).
HH#HPar#H##0nbpITel 10 HAOMIOJEHUIO TEIUIOBOTO PaCIIUpPEHUS
ra3os.




#HH#HPar###O0npIT  TIO  OOHAPY)KCHWIO  JICUCTBUS  CHII
MOJICKYJISIPHOI'O IMMPUTSPKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

MexaHndeckoe IBIDKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
JIBHKCHUE

##H#Par#H##Cropoctb. CpenHssl CKOPOCTh IPU HEPAaBHOMEPHOM
IBIKeHUH. Pacu€r myTH u BpeMeH! JBIKCHHS

3.3

SIBnenune nHepuuM. 3aKOH MHEpUUU. B3auMoaencTBue Ten Kak
MpUYMHA U3MEHEHUS! CKOPOCTH JABMKEHUS Tel. Macca kak mepa
WHEPTHOCTH TeJla

3.4
3.5
3.6

#HPart## notHocTh  BemiecTBa. CBSI3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJICKYJ B eIMHHIIC 00BEMA BelecTBa

Cuita KaK XapakTEepUCTHKA B3aUMOJICUCTBUS TEI

Cuia ynpyroctu u 3akoH ['yka. 3mepeHue Cuiibl ¢ MOMOIUIbIO
JMHAMOMETpa

3.7

H#HH#HPar### SABnenue taroreHus U cuia Tsokectd. Crita TshKeCcTh
Ha Jpyrux miaHetax. Bec tena. HeBecomocthb

3.8

3.9

Cuna tpenus. TpeHue CKOJIbXKEHUs U TpeHue 1nokos. TpeHue B
Iprupoac U TCXHUKC

H#HPar#H##Crio)keHne cuil, HaNpaBiICHHBIX 110 OJHON NHpSIMOM.
PaBHOzelcTBYOIIAs CHIT

3.10

3.11

3.12

[IpakTuueckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBWKCHHS (ITapyKa B
KHUJKOCTH, MOJEIHU JEKTPUYECKOTO aBTOMOOWIISI U TaK jalee).
OmnpeneneHne CpeaHEdl CKOPOCTH CKOJIBKEHUS Opycka WiIH
IapyuKa MO HAaKJIOHHOW IIockocTu. OmnpeeneHre MIOTHOCTH
TBEpIOro Tena. OMBITEL, JEMOHCTPUPYIONINE 3aBUCUMOCTH
pacTspkeHus (gedopMarui) Npy>KUHbl OT MPUT0KEHHONW CHUJIBL.
OnbITEI, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIBI  TPEHUS
CKOJIbKEHHUSI OT Beca Tella M XapakTepa COMPHUKACAIOLIUXCS
MMOBEPXHOCTEMN

@usnyeckue SBICHWS B IIPUPOJE: INPUMEPHI JBHKEHUS C
pPa3sIMYHBIMM CKOPOCTSMU B KMBOM M HEXKUBOW IIPUPOLE,
JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue YCTpOﬁCTBaI AUHAMOMCTP, ITOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hapnenne TBEpAoro Tterna. CnocoObl  yMEHBIIEHUS H

41 YBEITUYCHUS JaBICHUS

492 JlaBnenue ra3za. 3aBUCHMOCTb JaBJCHHUS Ta3a OT O0BEMA,
TEMIEPATYPhI

43 [lepenaya naBneHus TBEPABIMU TEIAMH, KUJAKOCTIMHU U Ta3aMH.
3akoH [lackans. [THeBMaTHueckrne MalImHbL
3aBUCHMOCTh JaBJICHUS KUAKOCTU oT TITyOUHBI.

4.4 I'mapocratnyeckuit  mapagokc. CooOmaromuecss — COCY/IbI.
I'unpaBnrueckre MEeXaHU3MbI
Atmocdepa 3emmm u atmocdepHoe maBieHue. [IpudnMHBI

45 CyIIECTBOBAaHUS  BO3AYITHOW  oOomouku  3emiu.  OmbIT
Toppuuennu. 3aBucuMoOcTh aTMOC(EpPHOrOo JABJICHUS OT
BBICOTHI HaJT YPOBHEM MODSI

4.6 N3mepenne armocdepnoro  nmaBnmenus. [lpuboper  nmis




M3MepeHust aTMOC(hEepHOro JaBIeHUS

4.7

JlelicTBuE XKUIKOCTHM M ra3a Ha HOTPYKEHHOE B HHX TeEJO.
BritankuBatomias (apxuMeoBa) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

4.10

[IpakTuyeckue paboTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT 00BEMa
HNOTPYKEHHOW B KUAKOCTh d4acTu Tena.  OmnpenencHue
BBITAJIKUBAIOLLEHA CUJIbI, JEHCTBYIOLIEN HA TEJO, MOTPY:KEHHOE
B OKUIKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLICH
CWJIBI, JACHCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT MAacChl Teja.
OneITEI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTH BbITAIKHBAIOLICH
CHJIBI, JCHCTBYIOIEH Ha TEIO B JKUIKOCTH, OT 00BEMa
HOTPYKEHHOW B KMAKOCTh YacTU Tejla M OT IUIOTHOCTH
KUJKOCTH. KoHncrpynposanue apeoMerpa UIIn
KOHCTPYMPOBaHUE JOJIKH u olpezeiIeHue eé
Ipy30I0AbEMHOCTH

dusnueckue SBICHUS B TPHUPOJE: BIUSHHE aTMOC(EpPHOTO
JIaBJICHUsI HA )KUBOM OpraHu3M, IIaBaHUe pblO

411

Texuuueckue yCTpOiicTBA: cooO1maronuecs CoCy/pl,
YCTPOMCTBO BOAOIPOBOAA, THAPABINYECKUI Ipecc, MaHOMETD,
O6apomeTp, BHICOTOMED, MOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTb, SHEPI'MA

51 Mexanndeckas pabora

5.2 Mexann4deckass MOIIIHOCTh

53 [IpocTeie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTb.
[IpaBuiio paBHOBEeCHUsI pblyara

5.4 [IpumeneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe TmpaBmwio» MexaHukH. KosdduimeHt mone3Horo

55 NercTBUsT MexaHu3MoB. [IpocTbie MexaHu3Mbl B OBITY U
TEXHUKE

5.6 [loTeHumanpHas SJHEPTUU TeJA, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprus

5 58 Ilonnas MexaHmYecKas vaHepmﬂ. 3aKOH H3MEHEHHS U

COXpaHEHUs MEXaHUYECKON IHEPrun
[IpakTudeckue paboOTHI:
###Par#H##O0npenenenre  paboOThl  CWJIBI ~ TPEHUS  IIpH

59 PaBHOMEpPHOM  JBWJKEHMM  Tela IO  TOPU30HTAIBHOU
noBepxHoctu. VccnenoBanue ycnoBuii paBHOBECHSI pblyara.
N3mepenne KIIJ[ nHaknonHoil mimockoctH. M3yueHue 3akoHa
COXpaHEHUs MEXaHWYECKON YHEPTUN

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIEC YEJIOBEKA
TexHnuueckue YCTpOMCTBA: pbIyar, MOJIBH>KHBIN H

511 HEMOJBIKHBIM  OIIOKM, HAaKIOHHAs TMJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY

8 KIIACC
Kona

pasnena Konx »aemenTa

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS




TEIIIOBBIE ABJIEHU A

OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW Teopuun
cTpoeHus BemecTBa. Macca u pasMmepsl MojeKkys. OmbIThI,

6.1 MOJITBEP K IAIOIIHE OCHOBHBIE MOJIO’KEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mopnenu TBEPAOrO, XUAKOTO U Ta3000pa3HOTO COCTOSHUUN
' BemlecTBa. Kpucrammyeckue u amopHbie Tena
6.3 OOBbsicHEHHE CBOMCTB Ta30B, XHUJAKOCTEH M TBEPABIX TEN Ha
' OCHOBE MOJIO)KEHHUI MOJIEKYISIPHOKUHETUYECKON TEOpUHU
6.4 CmauuBaHue ¥ KalWUISIPHBIE SIBICHUS
6.5 TemoBoe pacuiupeHue u cxatue
6.6 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO
JIBU>KEHUSI YACTHUIL
6.7 Buytpennsis sHeprus. CrnocoObl HM3MEHEHHS BHYTpPEHHEH
' SHEPruM: TEIJIoNepeiaya U COBEpIICHUE paObOThI
6.8 Bunel  Temionepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKLIUSA,
U3ITy4YeHUe
6.9 KonuuecTBo TermnoTel. Y aenpHas TEII0EMKOCTh BEllecTBa
6.10 TemooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHE TEILIOBOTO
OanaHca
6.11 [InaBieHne ¥ OTBEpJEBAHUE KPUCTAIUIMUECKUX BEILECTB.
VY aenpHas TEIIOTA MJIABICHUS
[TapooOpa3oBanne u konaeHcauusa. Vcnapenue. Kumnenue.
6.12 VYieneHas ~ TewioTa  MapooOpa3oBaHHsS.  3aBUCHUMOCTH
TEeMIEPaTypbl KUTIEHUS OT aTMOC(HEPHOT0 JaBICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y 1eJbHasl TEMJI0Ta CrOPAHUSI
[Tpunuune! pabotel TernoBbix asurareneit KIIJ[ TemmoBoro
6.15 asuratens. TernsjaoBble ABUTATEeNId M 3alllUTa OKpPYXKarollen
cpensl
6.16 3aKOH COXpaHEHUs U TMpPEBpallleHUs] SHEPrUu B TEIUIOBBIX
mpoueccax
[TpakTudeckue paboOTHI:
HHHPar###0NBITHL  TI0  OOHApYXKEHUIO0  JCMCTBUS  CHII
MOJIEKYJIIPHOTO TPUTSKEHUSI.
HH##H#Par###ONBITH IO BHIPALIUBAHUIO KPUCTAJIJIOB TOBAPEHHOMN
COJIA WJIU caxapa.
#A#Par##0nbpITel 0 HAOMIOJEHUIO TEMJIOBOIO PACHIMPEHUs
ra3oB, JKMJIKOCTEU U TBEPIBIX TEI.
#HPar###OnpeienieHne  JaBJICHWS BO3AyXa B OaioHe
6.17 HIIpUIa.
HHHHPar#H##ONbITHI, JEMOHCTPUpPYIOIINE 3aBHCUMOCTh

JMaBJICHUS BO3QyXa OT €ro o0béMa U HarpeBaHus WU
OXJIKICHUS.

#i#HPar###lIpoBepka rumore3sl JIMHEWHOW  3aBUCUMOCTHU
JUTMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEeMIEPATypHI.

###Par###Habnmronenne n3sMeHeHusl BHYTPEHHEHW SHEPTUH Tela
B pe3yabTaTe Terionepeaadyn u paboThl BHEITHUX CHIL
##Par###lccnenoBanne  sBJCHHWS ~ TEIJIOOOMEHAa  MpH




CMEIIMBAHUM XOJOAHON U TOPSAYEH BOJIBI.
HHHPar###ONpeiesieHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO
BOJOW TMpH TEIUIOOOMEHE C HAarpeTbiM METAUTMYECKUM
HUAJTUHAPOM.

#HH#Par##HOnpeneneHre yaeabHOU TeIIOEMKOCTH BEIIECTBA.
#HiHPar###lccnenoBanue npouecca UCapeHus.
H#HH#Par##HOnpeneneHre OTHOCUTEIBHOMN BJIaXKHOCTH BO3/yXa.
#H#HPar###Onpeenenre yaelIbHOU TEIIOTHI IIJIaBICHUS JIbJA.

du3nyecKkue SIBICHUSI B npupoac: MOBECPXHOCTHOC HATAKCHUC
N KallWUIAPHBIC ABJICHUA B IIPUPOAC, KPUCTALIIbI B IIPHUPOAC,

6.18 u3nydenre CoJlHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI;
0o0pa3oBaHuE pOChl, TyMaHa, UHEsl, CHera.
Texnuueckue YCTPOMCTBA: KaIluJUIsPBL, [IPUMEPBHI
UCMOJb30BaHUSI ~ KPHUCTAJJIOB,  KUJIKOCTHBI  TepMOMETp,
6.19 JaTYUK TEMIEepaTypbl, TEPMOC, CUCTEMA OTOILIEHUS OMOB,

TUTPOMETPBI, TICHUXPOMETpP, MapoBas TypOMHa, JBUTATEIh
BHYTPEHHET0 CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. [[Ba posa aIeKTpUIECKuX 3apsiioB
B3aumoneiictBue  3apsikeHHbIX — Ten.  3akoH — Kynona

7.2 (3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT
BEJIMYMHBI 3apsi/10B U PACCTOSTHUS MEXY TEJIaMHU)
Onekrpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUYECKOTO MOJIS.

7.3 [lpyHIMI ~ CyHeprno3uLMU  JJNEKTPUYECKUX  Mmojie  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  snekTpuyeckux  3apsioB. DneMeHTapHbIi

7.4 anektpudyeckuil 3apsn. Crpoenue aroma. [lpoBogHuku u
JUBIEKTPUKU

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

76 DNEeKTpUUECKU TOK. VYcnoBus CYILIECTBOBAHMS
AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa

77 JleficTBUSI DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

78 Onektpuueckass  uenb. Cuyma  Toka.  DIEKTPUUYECKOE
HaIpsHKEHUE

79 ConpoTuBieHre MPOBOJHUKA. YJENbHOE CONPOTHUBIIECHUE
BELIECTBA

7.10 3akon Oma aJig y4acTka 1enu

711 [TocnenoBarenbHOE U napajuieIbHOe COEIUHEHHE
MIPOBOJIHUKOB

712 PaboTa 1 MOIIHOCTH 3JEKTPUUECKOro Toka. 3akoH Jlxoyns —
Jlenna

713 DNEeKTpUYECKHE LIETH U MOTPEOUTENH IEKTPUIECKON SHEPTUU
B ObITy. KOopoTKkoe 3aMbikaHue

714 [locTostHHBIE ~ MarHuThHl..  B3auMoaeWCTBHME  MOCTOSHHBIX
MarHuTOB

715 MaruutHoe nose. MarHutHoe mnoje 3eMJIM U €r0 3HAueHUe
JUTS SKW3HU Ha 3emie

716 OneiT Opcrena. MarHuTHoe ToOJE€ 3JIEKTPUUECKOTO TOKa.

HpI/IMeHeHI/Ie OJICKTPOMAIrHUTOB B TCXHUKE




7.17

7.18

JlelicTBM€ MArHMUTHOTO TIOJSl HA TMPOBOJHUK C TOKOM.
3H€KTpOI[BI/IFaT€JIB IIOCTOSITHHOT'O TOKa. Hcnonp3oBanue
AJIEKTPOJBUIATENIe B TEXHUYECKHMX YCTPOMCTBaX H Ha
TpaHCIoOpTe

Onbitet @apaned. SIBlieHHE HJIEKTPOMATHUTHON HMHIYKLIUH.
[IpaBuio Jlenna

7.19

7.20

7.21

Onekrporerepatop. CrmocoObl TONYyYEHUS DICKTPHUSCKON
DHEPIUu. DJIEKTPOCTAHIIMU HAa BO300HOBISIEMBIX HMCTOYHHKAX
SHEPTUU

[TpakTuyeckue paboOTHI:

OnbITHI IO HAOIOACHUIO STIEKTPU3AUH Tell MHAYKIHUEH U PpU
COIPUKOCHOBEHUH.

HccnenoBanne  JEMCTBUS ~ SJEKTPUYECKOTO  IMOJSL  Ha
IIPOBOJAHMKH U JTUDJIEKTPUKU.

COopka u nmpoBepka pabOTBI  3BIEKTPUYECKOM  Lenu
IIOCTOSIHHOT'O TOKa.

H3mepeHue u peryImpoBaHUe CUIIbI TOKA.

W3mepeHnue u peryinpoBaHHue HalPsHKEHUS.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, MJIIYILIETO uepe3
pPE3UCTOp, OT COMPOTUBIEHUS PE3UCTOpPA U HAINPSDKEHUS Ha
pe3ucTope.

OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
COMPOTHUBIIEHUS TPOBOJHHUKA OT €ro JJIWHBI, IUIOIIAIU
MIONEPEYHOr0 CEUEHUs U MaTepuaa.

[IpoBepka  mpaBuia  CJHOXKEHHS  HampsDKEHUH — 1pu
[OCJIEZI0BATEIbHOM COEIMHEHUHU JBYX pe3ucTopoB. IIpoepka
mpaBWiia JUisl CHJIBI TOKa TpPU MapaIeIbHOM COEIUHEHUU
pesuctopoB. Ormpezenenne padOThl AIEKTPUYECKOTO TOKa,
uaymero depe3  pesucrop. OrmpeneneHHe  MOIIHOCTU
AIIEKTPUYECKOTO  TOKA,  BBIACISIEMOM  Ha  pPE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYILIErO Yepe3
JAMIIOYKy, OT HampspbkeHus Ha Heil. Onpenenenne KITJ
Harpesatend. lccienoBanne MarHMTHOTO B3aMMOJEHCTBHS
MOCTOSIHHBIX ~ MAarHuToB. VI3yyeHue MarHUTHOTO  MOJS
MOCTOSIHHBIX MarHUTOB MPU MX OOBEAMHEHUHM U pa3feieHHU.
HccenenoBanue AeCTBUSA IIEKTPUIECKOTO TOKA HA MArHUTHYIO
cTpenky. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHIIBI
B3aMMOJICHCTBHS KaTyIIKU C TOKOM M MarHuTa oT CUJIbl TOKa U
HampaBJIeHUs TOKa B Karymke. l3ydeHume peicrTBus
MarHMTHOTO TOJISl Ha MPOBOJHUK ¢ ToKoM. KoHCTpyHnpoBaHue
U u3ydeHue pabotTel snekrpoasuratens. Mimepenue KIIJ]
AIIEKTPO/IBUTaTEIbHON yCTaHOBKU. OMBITHI 110 UCCIIEOBAHUIO
ABJIGHUS  JJEKTPOMAarHUTHOM  MHAYKLIHMU:  HMCCIEAO0BAaHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUsI MHAYKIIHOHHOTO TOKa

dusudeckue IBICHUSA B npupoac: SJICKTPUUICCKUC ABJIICHHA B
atMocdepe, INMEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHHUTHOE
nosie 3eMiu, Japed( MONFOCOB, POih MArHUTHOTO TOJS IS
JKU3HU Ha 3eMJie, MO PHOE CUSTHIE

7.22

TexHuueckue  ycTpoWCTBa:  JJIEKTPOCKON,  aMIIEPMETP,
BOJITMETP, PpEOCTaT, CYETUYHUK DIIEKTPUUYECKOW DHEPIuu,
AIIEKTPOOCBETUTENBHbIE npudopHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
IIPEeI0OXPaHUTENH, AJIEKTPOMAarHur, AJIEKTPOJIBUraTeIb




IMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
—— Kon anemenTa [IpoBepsieMbIE 3JIEMEHTHI COACPIKAHUS
MEXAHUWYECKUE SBJIEHUA

81 Mexe}HI/meCKOG JIBWKeHue. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCHUTEITHHOCTh MEXAaHUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE
##Par###HepaBHoMepHOE NpSIMOJIMHEMHOE ~ JIBHXKECHHE.

8.4 Cpennsisi 1 MTHOBEHHasi CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBAKECHUHT

8.5 Yckopenue. PaBHOYCKOpEHHOE NTPSMOJIMHEMHOE IBUKEHUE

8.6 #H#HPar###CBoooanoe nageune. OubITel [ anuies
HiHtPar##H#PaBHOMEepHOE NTBUKEHHE MO OKpYkHOCTH. [lepuon u

8.7 yactoTa oOpauieHus. JIluHeliHas W yriioBas CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 HiHPar##H## [puHIMIT CyTIepIIO3UITUN CHIT

8.12 Cwuta ynpyroctu. 3akoH ['yka

813 ##HPar###Cuna  TpeHus: Ccuiia TpPEHUs CKOJIbKEHUs, Ccuiia
TPEHHUsI IOKOS, IPYT'He BUBI TPEHUS

8 814 #i#HParf##Cuila TSDKECTM M 3aKOH BCEMHMPHOIO  TATOTEHUS.

YckopeHue cBOOOTHOTO TaeHUs

8.15 JBuxenne miaHer Bokpyr Comnma. IlepBas kocMuueckas
CcKopocTh. HeBecoMoCTh U mieperpy3ku

8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPOE TENO

817 #Hi#HPar###PaBHoBecue TBEPAOro Tena € 3aKPEIIEHHOW OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTn

8.18 Nmnynse Tena. U3menenue umnynbca. UMmysiabc cuibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 #HiHPar###PeakTUBHOE IBUKEHUE

8.21 MexaHunueckasi paboTa U MOIIHOCTb

822 Pabora cun TskecTH, ynpyroctd, TpeHus. CBSi3b dHEPrUU U
paboThI

8.3 [ToreHnuanpHas SHEPTUS TeNa, MOJHATOTO HaJ MOBEPXHOCTHIO
3emun

8.24 [ToTeHnnanbHas SHEPTUs CXKATON MPYKUHBI

8.5 #HiHParf##Kunernueckas sHeprusi. Teopema 0 KUHETHUECKOM
SHEPTUU

8.26 Hi#HPar###3aKoH coXpaHEeHUsI MEXaHUYECKON SHEPTUun
[TpakTudeckre paboThI:

8.27 OnpeneneHne CpeaHEH CKOPOCTH CKOJBXKEHHUS OpyckKa WU

ABWIKCHUSA IIapUKa I10 HaAKJIOHHOM ILIOCKOCTH. OHpe)ICJ'ICHI/IC




YCKOPEHHUsI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH  II0
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka THUIIOTE3BI: €CIIM NP PABHOYCKOPCHHOM JBHIKCHUH
0e3 HayaIbHOW CKOPOCTH IyTH OTHOCATCA KaK psiJl HEUETHBIX
YHCeNl, TO COOTBETCTBYIOIIUE NPOMEKYTKH  BPEMEHH
OJIMHAKOBBHI.

HccnenoBanue 3aBHCHMOCTH CWJIBI TPEHHS CKOJIBXKCHHS OT
CWJIBI HOpMaJIbHOTO naBieHus. OmnpeneneHue koddduimenta
TPEeHUsI CKOJbKeHUs. OnpenencHue >KECTKOCTU TPYKHHBI.
Onpenenenue paboOThl CHIIBI TPEHHUsST NPU PABHOMEPHOM
NBW)KCHUW  Tela TI0  TOPU3OHTAIBHOH  MOBEPXHOCTH.
Ornpenenenne pabOThl CHIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢
UCTIOJIb30BAaHUEM HEMOIBM)KHOTO U TIOJIBUXKHOTO OJIOKOB

8.28

8.29

dusnyeckue SIBICHUA B npupoac: IpUIKMBbBI KW  OTJIMBBI,
JABUXKCHUC IJIaHET ConneyHoOH CHUCTCMBI, PCAKTUBHOC
JABHXKCHHC )KHBbIX OPIraHU3MOB

TexHu4ecknue ycTpOMCTBA: CHUAOMETP, NATYUKH IIOJOKEHUS,
PacCTOSIHUSA U YCKOPEHHMS], PAKETHI

10

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe  nBuxkeHue. (OCHOBHBIE — XapaKTEPUCTHKH
KoJIe0aHUi: TIEpHOJI, YaCTOTa, aMILUIUTY 1A
MaremaTtnyeckuii M IpPYKHHHBIA MasTHUKHU. [IpeBpamienue
HHEPIUu MpH KojaeOaTebHOM JABHKEHUH

9.3

9.4

9.5
9.6

9.7

9.8

9.9

3aryxarouue KOJIeOaHusl. BoiHyX/1€eHHbBIE KOJIEOaHUS.
Pe3onanc

Mexanuueckue BoyiHbl. CBOMCTBA MEXaHHMYECKHUX BOJIH.
[IpononpHBIE U TIONIEpEUHbIE BOJIHBL. [[11MHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHn4ecKre BOJIHBI B TBEPAOM TeEJE,
CECMUYECKHUE BOJHBI

3Byk. [')pomMKkoCTb 1 BbIcOTa 3ByKa. OTpaxkeHue 3ByKa
WHn(pa3Byk U yabTpa3ByK

[TpakTiueckue paboThI:

Onpenenenue YacTOTBI " nepuozaa Kose0aHui
MaTeMaTHUYeCKOT0 MasiTHUKA.

OnpezneneHve 4yacTOThl W IEpUOJAA KOJ€OaHWH NPYXKHUHHOTO
MasTHUKA

HccnenoBanue 3aBUCHUMOCTH nepuozaa Kose0aHui
MOJIBELLIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBUCUMOCTH IepHoja KojJeOaHuil MPYXKMHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBHCHUMOCTH Teproaa KojieOaHu
rpy3a, MOJABELUIEHHOIO K HUTH, OT MAacchl Irpy3a U KECTKOCTU
npyXuHbL. M3MepeHne yckopeHusi CBOOOIHOTO MaIeHus
@dusnyeckue SBIEHUS B MPHUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIJIETPSICEHUE, CEMCMUUYECKUE BOJIHBI, IIyHAMH,
X0

TexHuueckue YCTPOWCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
YIBTPa3BYKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

ONEeKTpOMarHUTHOE  ToJie.  DJIEKTPOMArHUTHBIE  BOJIHBIL.




CBoICTBA JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371eKTPOMarHUTHBIX BOJH

103 DOnexkTpoMarHuTHass —npupojga cBera. CKOpOCTh  CBerTa.
BonHoBbI€ cBOMCTBa cBETa
[TpakTuueckue paboThI:

10.4 W3yuenue CBOWCTB JJIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO
MOOUIIBHOTO TenedoHa

105 dusznyeckue SBICHUS B MpUPOJE: OMOJOTHYECKOoe JIeicTBHE
BUJIUMOTO, YIBTPA(QHOIETOBOTO U PEHTIC€HOBCKOTO M3TYICHHIA

106 Texnuueckue yCTvpoﬁCTBa: MCIIOJIb30BAHUE AJICKTPOMArHUTHBIX
BOJIH JISI COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast mosiens cBera. MIcTOUHMKYM cBETa

11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Ortpaxenue ceta. [nockoe 3epkano. 3aKkoH OTpaKeHUs CBETa

114 [Ipenomiienne cBera. 3akoH mpesnomieHus cpera. [lonHoe
BHYTpPEHHEE OTPaKEHUE CBETA

11.5 Jlunza. Xop nydeit B TMH3E

11.6 OnTuueckas cucreMa goroanmnapara, MUKPOCKOIa U TEJIeCKoIa

117 'maz kak  onTudeckas  cucrema.  bimzopykocte U
JAIIbHO30PKOCTh

118 Pasnoxxenue Oemoro cBera B crektp. OmnbiTel HproToHa.
CrnokeHre CIIeKTPATbHBIX I[BETOB. Jlucepcus cBeTa
[TpakTuyeckune paboOTHI:
#i#HtPar##HllccnenoBanne  3aBUCMMOCTH  yIJIa  OTpaXKeHUs
CBETOBOTO JIy4a OT yTIJIa MaJIeHuUs.

11 #HiHPar###l13yueHre xapakTepUCTHK N300paXKeHHsI PeMETa B

IJIOCKOM 3€pKajie.
#i#HParf##lccnenoBane 3aBUCHUMOCTH  yIVIa TPEJIOMIICHUS
CBETOBOTO Jiydya OT yIJla MaJeHUs Ha TPAHUIE «BO3AYX —

11.9 CTEKJIO».
###Par### lonyuenue n300pakeHu i c TTOMOIIIBIO
coOuparoIien JTMH3BL.
#HHPar###Onpenenenne dboxycHOTO paccrosiHus u
ONTUYECKOI CUITBI COOUPAOIIEH JTHMH3BL.
HHHPar###ONBITH IO Pa3JI0KEHHUIO 0€JI0ro CBETa B CIIEKTP.
#HH##HParf##ONBITHL IO BOCHPUATHIO LIBETA NPEAMETOB IIPU HX
HAOJTIOICHUU Yepe3 I[BETOBBIC (PUITBTPHI
duznueckue siBiieHus B npupoje: 3atmenus Connia u JIyHsl,

11.10 [[BeTa TeJ, ONTHUYECKHE sBIeHUs B aTtMocdepe (uBeT HeOa,
pedpakmus, pagyra, MUPax)

11.11 TexHU4YecKkne YCTpPOWCTBA: OYKHM, NEPHUCKOM, (oToammapar,
ONTHYECKUE CBETOBO/IBI

KBAHTOBBGIE ABJIEHU A
121 Oneiter Pezepdopaa m mmanerapHass mMojens aroma. Mojaenb
12 aroma bopa

122 Hcnyckanne W TOTJIONICHWE CcBeTa aroMoM. KBaHTHL
JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs




Ctpoenue aroMHOro sigpa. HykimoHHast Mogenb aTOMHOTO sipa.

124 H3oTorm!

125 PannoaxkTuBHEBIC MPEBPALLCHUS. [Tepuon nojrypacnazga
aTOMHBIX SJIEP

126 Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiiOBOrO0 U
MacCOBOI'0 YHCE

12.7 DHeprus CBsI3U aTOMHBIX sA7iep. CBsA3b MACChl U SHEPTUU

128 Peakuuu cuHTe3a u geneHust saep. MCTOYHUKM SHEpPrUuU
Connna u 3BE37

12.9 Snepnas sHepreruka. JlelicTBUE paJMOaKTUBHBIX H3JIy4CHUM

Ha JKXUBBIC OPraHU3MbI

[TpakTryeckue paboOTHI:

Habnronenune CrijionIHbIX M TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHHUE SHEPIUM YACTHIBI I10

TOPMO3HOMY TyTH (110 hoTOrpadusm).

H3mepenue paanoakTuBHOTo hoHa

Pusnueckue  SABICHUA B IIPUPOLE: €CTECTBEHHBIN
1211 pPanuOaKTUBHBIA (POH, KOCMHUYECKHE JIyaH,  pajnoaKTUBHOE
U3JIy4CHHUE NIPUPOJHBIX MUHEPAJIOB, ACHCTBUE PAIHOAKTUBHBIX
U3JIy4CHU HA OPraHU3M YeJIOBEKa
1212 TexHHuecKkue yYCTPOMCTBA: CIEKTPOCKOIN, WHAWBHUAYaJIbHbIN

JIO3UMETp, KaMepa Bunbscona

ITPOBEPAEMBIE HA OI' 110 ®PU3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM ITPOTPAMMBI
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBAHMA K MPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHS
NPOBEpPsieMOro OCBOCHHS OCHOBHOI1 00pa30BaTeJbLHON NPOrPaMMBbI OCHOBHOI'0 00111€Tr0
TpeOOBaHus o0pasoBanusi Ha ocHoBe PI'OC

[Tonumanue ponau (UMK B HAy4yHOW KapTHMHE MHUpa; C(HOPMHUPOBAHHOCTD
0a30BBIX MPEICTAaBICHUM O 3aKOHOMEPHOM CBSA3M W I103HABAEMOCTH SIBJICHUM
IPUPOJIBI, O POJIM IKCIEPUMEHTA B (PU3HKE, O CUCTEMOOOpasyrolel posn Gu3NKu
1 B DPAa3BUTUU €CTECTBEHHBIX HayK, TEXHHUKM W TEXHOJIOTUH, 00 3SBOIIOIUHU
¢u3nYecKUX 3HAHUM M UX POJU B LEJIOCTHOM €CTECTBEHHOHAaY4YHOH KapTHHE
MHpa, O BKJIaJIe POCCUNCKUX U 3apyOexHbIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, Pa3BUTHE TEXHUKU M TEXHOJIOTHl

3HaHUsA O BHUJAAX MaTepuu (BEIIECTBO M TMOJE), O JBI)KEHHH Kak crocobe
CYLIECTBOBaHMSI MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHOH TEOpUU  CTPOEHUS
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SBJICHUNH NPUPOAbI (MEXaHHUUECKHUX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE pa3U4aTh SIBICHUS IO
ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OINBITOB, AEMOHCTPUPYIOIIUX
naHHoe (u3MyYecKoe SBJICHHE, YMEHHE DPACIIO3HaBaTh IMPOSBIEHUE H3YYEHHBIX
¢u3nUeckux SBJICHUH B OKPYXKAIOLIIEM MHpE, BBIACNAS HX CYIIECTBEHHbIE
CBOMCTBa (IpU3HAKH)

Brnagenue ocHoBaMU MOHATHIHOTO anmnapara ¥ CUMBOJIUYECKOTO A3bIKa (PU3UKU U
UCTOJb30BAaHUE HX Ui peIIeHUs Y4eOHBIX 3ajad; YMEHHME XapaKTepu30BaTh
CBOMCTBa Tel, (PrU3NUECKUe SBJICHUS U MPOLECCHl, UCTIONB3Ys (PyHIaMEHTAIbHbIE
U OMIIUPUYECKUE 3aKOHBI




YMeHue ONUCHIBATh U3yYCHHBIC CBOMCTBA TENT U (PU3UUYECCKUE SIBICHUS, HCIIOIb3YS
(bu3HUYECKre BETUUUHBI

Bnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C Y4E€TOM COOMIO/IEHUS
IpaBWJI 0€30MacHOro Tpyaa: HabmoieHne GU3NYECKUX SIBIICHUM:

YMEHHUE CaMOCTOSITEIbBHO COOMPATh SKCIEPUMEHTAIIbHYIO YCTAHOBKY M3 JaHHOTO
Habopa 00opyIOBaHUS MO0 UMHCTPYKIIMH, OIUCHIBATH XOJI OMbITA U 3alUCHIBATH €T0
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MIPOBEJICHUE TPSIMBIX M KOCBEHHBIX M3MEPEHMH (PU3NYECKHX BEJIUYMH: YMEHHUE
IUTAHUPOBATh M3MEPEHUS, CaMOCTOSITEIIbHO COOHMpaTh OSKCIEPUMEHTAILHYIO
YCTaHOBKY IO MHCTPYKIMH, BBIYUCIATH 3HAYEHUE BEJIWYUHBI U aHAIU3UPOBATH
MOJIy4YEHHBIE PE3yJIbTaThl C YYETOM 33JaHHOM TMOrPEIIHOCTH PpPe3yIbTaTOB
HU3MEPEHHUI;

MPOBEACHUE HECIOXKHBIX IKCIEPUMEHTAIbHBIX HCCIEIOBAHUN; CAMOCTOSATEIbHO
coOuparh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY M TIPOBOJUTH HCCIEIOBAaHUE II0
WHCTPYKIIMHU, MPEACTABIATh MOMy4EeHHBIC 3aBUCUMOCTH (DU3UYECKHX BEIMYUH B
BUJE TabmuI W TrpaduKoB, YYUTHIBATH IOTPEIIHOCTH, JAeNaTh BBIBOJBI IIO
pe3yJibTaTaM HCCIIe0BaHUs

[Tonnmanue xapakTepHbIX CBOMCTB (U3MUECKUX MOJeNel (MaTepuanbHas TOUKa,
a0COFOTHO TBEPJIOE TEII0, MOJCIIA CTPOSHUS T'a30B, KUIKOCTCH W TBEPABIX TEl,
IUTaHEeTapHas MOJENb aroMma, HYKJIOHHAas MOJENb aTOMHOIO sipa) U yMEHHE
MIPUMEHSTH UX U OOBSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMeHue oOBICHITH (bI/ISI/I'-ICCKI/IG mpouecCnl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTEpa, B YaCTHOCTH,
BBIABJIATh IMMPUYUMHHO-CIICACTBCHHBIC CBA3W U CTPOUTH O00BSCHEHHE C 0H0p0171 Ha
HU3YYCHHBIC CBOMCTBa (bHSI/I‘lCCKHX HBHGHHﬁ, (1)1431/1%01(1/16 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemarbh pacu€rHble 3agaud (Ha 0ase 2 — 3 ypaBHEHMIl), HUCIOJIb3Ys
3aKOHbl M (OPMYJIbl, CBA3bIBaIOIIME (PU3UYECKUE BEIUYMHBI, B YACTHOCTH,
3alMMCbIBAaTh KPATKOC YCJIOBHUC 3aJa4yd, BbBIBJIATH HEAOCTAIOIIME JAHHBIC,
BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus, UCIOIb30BaTh
CIIPaBOYHBIC OAaHHBIC, TIPOBOJUTH pvaéTBI N OLCHUBATH PCAITUCTUYIHOCTDH
MOJyYEeHHOTO  3HaueHus  (u3Myeckol  BeNWYMHBI; YMEHHME  OIpeleNiTh
pa3MepHOCTh (GU3UYECKON BETMYMHBI, TOJYYEHHON MIPH PEIIEHUH 3a7aun

VYMmenue XapaKTCPU30BaTh NPHUHIMUIIbLI I[CflCTBPISI TEXHUYCCKUX yCTpOfICTB, B TOM
yucie OBITOBBIX HpI/I60pOB, 1 MMPOMBIINIJICHHBIX TCXHOJIOTUYCCKHUX IMPOLECCOB I10
HUX OINHUCAHWUIO, HCIOJb3yd 3HAHHUA O CBOMCTBaX (1)I/I3I/I‘-I€CKI/IX SIBIICHUN U
HCO6XOI[I/IMBIG (I)I/I3I/I‘IGCKI/IC 3aKOHOMCEPHOCTU

10

YMeHue ucronb3oBaTh 3HaHUSA O (PU3MUECKUX SIBICHUSX B MOBCEIHEBHOW KU3HU
s obecriedeHusi 0€30MacHOCTU MpH OOpallleHMH C OBITOBBIMM IpUOOpaMu H
TEXHUYECKUMH YCTPOMCTBAMM, COXpPAHEHMsI 370POBbsI M COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEJICHHS B OKpYXKaloIlel cpesie; NOHMMaHue HEeOOXOIMMOCTH
MPUMEHEHUST JOCTHKEHMH (U3MKM U TEXHOJOTMH Jii PaldOHAIbHOTO
IIPUPOIONOIB30BAHUS

11

OmnbIT moucka, MpeoOpa3oBaHUs W TpeAcTaBiIeHus MH(opManuu (HU3NIECKOro
coJiepKaHus c HCIOJIb30BaHUEM MH(}OPMaIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH; YMEHHE OIEHMBATh JOCTOBEPHOCTH IMOJIyYCHHOH HH(POpPMALUU Ha
OCHOBE HMEIOIIUXCSI 3HAHUW U JIOTOJHUTEIBHBIX HCTOYHUKOB; YMEHHE
UCMOJb30BAaTh TPH BBHINOJHEHUH Y4YeOHBIX 3aJaHUil HAay4YHO-TIOMYJISIPHYIO
JTUTEepaTypy (PU3NYECKOTO COJIEpKaHusl, CIIPpaBOYHbIE MaTepHalibl, pECYpChl CETU
WutepHer; BiageHue 0a30BBIMH HaBBIKAMU IpeoOpa3oBaHus HWH(POpMALUU U3
OJIHOM 3HAaKOBOM CHCTEMBl B JIpYr'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
NUCHbMEHHBIE U YCTHBIE COOOILIEHHS Ha OCHOBE HMH(OPMAIMM M3 HECKOJIBKHX




UCTOYHHUKOB

HEPEYEHDb 3JIEMEHTOB COIAEPXKAHUSA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 31€eMEHT COEPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIHHOCTH
' JIBUKCHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUE. CpemHsisi CKopocTh. DopMyiia Jist BEIYUCIICHUS
1.2 CpemHel cKopocTH: v = S/t
PaBHOMepHOE MpsSMONIMHENHOE ABMKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tejla OT BPEMEHHU B
cllydae paBHOMEPHOTO MPSMOJIUHEHHOTO TBUKCHHUS
1.3 x(t)=x,+vt
I'pacdvikn 3aBHCUMOCTH OT BPEMEHM MJIs MPOEKIUH CKOPOCTH, MPOEKIUU MepeMEIICHHUs,
MyTH, KOOPAWHATHI P PABHOMEPHOM MPSIMOJIMHCHHOM JIBHKCHUT
3aBUCHMOCTH KOOPIMHATHI TeJIa OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO NPSIMOIHHEHHOTO
JIBUKCHUSI:
p
Sl =V, *i+a* =
=<
DopMyIbl 1T TPOSKIMH MTEPEMEIIECHUS, MIPOCKIIUU CKOPOCTH U MPOCKIIMHA YCKOPEHUS TIPU
PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUH:
2
1.4 s (D) =u,, -r+a].-5.
U_\'('f) =Upy T, I,
a.(f)=canst,
U:I‘ - L)1.'; =2HT.S'_T
I'padviky 3aBUCHMOCTH OT BpEMEHHU Ui TMPOEKIUU YCKOPEHUS, MPOEKIHH CKOPOCTH,
MIPOCKIIMH TTePEMEIIEHUS, KOOPINHATHI IPH PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM JIBIYKEHUT
CBoOoanoe manenue. opMyIibl, OMUCHIBAIOIINE CBOOOJAHOE TMAJEHUE Tella M0 BEPTUKAIH
15 (IBW>KeHWE Tela BHU3 WJIM BBEPX OTHOCHUTENBHO TMOBepxHOocTH 3emun). ['paduxu
' 3aBUCHMOCTH OT BPEMCHH IS MPOCKIIUU YCKOPEHUS, MPOCKIIMH CKOPOCTH U KOOPIUHATHI
MIpH CBOOOTHOM TaJICHUH TeNa M0 BEPTUKAIU
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJla 10 OKPY>KHOCTH. HarpaBieHnue CKopocTH.
dopmyia I BEIYUCIICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH M IIEPUO]T OOpaIIeHUS:
U= 2MR
T
16 LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHue IIeHTPOCTPEMHUTENHLHOTO YCKOPEHHUSI.

(DopMyna JJI1 BBIYHUCIICHUSA YCKOPCHUA:

®dopmyia, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpaleHHUs:




1.7

Macca. [InoTHOCTB BE€IICCTBA. CDopMyna JJIs1 BBIYUCIICHUA ITJIOTHOCTH:

_m
V

1.8

Cuma — BCKTOpHad (bI/ISI/ILIeCKaH BeanunHa. CloskeHue cuil

1.9

1.10

SBnenue nnepuuu. llepssiii 3akoH HeroTOHa
Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEIO

111

Bzaumoneiicteue ten. Tperuit 3akoH HeroToHa:

Fr=-Fis

1.12

1.13

TpeHHe IIOKOSI U TPCHUC CKOJIbLXKXCHUA. CDOpMyJIa AJI1 BBIYUCIICHHUA MOIAYJIA CHUJIbBI TPCHUA
CKOJIBXXCHU A

FTP=M'N

Hedopmarmus tena. Yopyrue u Heynpyrue aedopmaruu. 3akoH ymnpyroi aedopmaruu
(3akoH ['yka):

F=k-Al

1.14

1.15

1.16

1.17

BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTCHMUS:
FoG. my -iﬂl

R
Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO MaIeHHs.
®opmyra 71 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H 1oBepxHocTH 3emin: F = mg.
JiBmxenue manet Bokpyr ConHua. IlepBas kocmudeckas ckopocts. HeBecomocTs 1
eperpy3ku

Nmnynbe Tena — BeKTOpHas pu3nyecKas BeJIUYUHa.

=mi

Nmnynbe cuctems Ten. 3Menenne nmmysnbca. UMIynbe CUiibl
3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI Te:
D=nyU +m,U, =const

PeaxkTnBHOE IBIDKEHUE

Mexannueckast pabora. @opmyra /715l BBIYUCIEHUS paOOThl CHIIBL:

A=F5oosct

Mexannueckas MOIITHOCTE:




1.18

KI/IHGTI/I‘ICCKaSI U IIOTCHIHUAJIbHAA 3HepI‘I/I$I. dDOpMyﬂa JJIA BBIYUCIICHUA KHHCTI/I‘ICCKOﬁ
SHEPTHH:
2

g =M

2
Teopema o kuHeTHUeCKOW YHEpPrun. PopMyria JJIs BEIYUCICHHUS TTOTCHIIMAIBHONW YHEPTUH
Tela, HOAHITOTO
Hag 3eMIIEH:

E,= mgh

1.19

1.20

MexaHuueckas OHCPI'UA:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOM SHEPIUU IIPU HAIMYUU CUJIbI TPEHUS.

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppruar. Moment cuier: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToxBroxHBIN 1 HenoABWKHBINA 0J10kU. KIT/] mpocThIX MEXaHU3MOB,
Aﬂrpaqem.ﬂ

1.21

1.22

1.23

1.24

JlaBieHue TBEPAOrO Tena.
@opMyita 11 BBIYMCICHUS 1aBJICHUs TBEPIOTO Tena:

_F
p=%-

HaBnenue raza. ATMocepHOe JaBieHHUE.
I'mapocTaTnyeckoe 1aBlieHUE BHYTPH JKHUJIKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUAKOCTH:

p=pgh+p,,

3akoH [lackans. ['mppaBnnuecknii npece
3akoH Apxumena. @opmyna mIg onpeneaeHus BBITAIKUBAIOIIEH CHIIbI, TEHCTBYIOIIEH Ha
TEJI0, NOrPYKEHHOE B )KUJKOCTb MJIU T'a3:

Vcaosue nnaBanus tena. [lnaBanue CYZI0B M BO3QYXOILIaBaHHUEC

Mexannyeckue koyieOaHus. AMIUIMTYAa, TEpHoJ W dvactota Konebanmit. Ddopmyrna,
CBSI3BIBAIOIIAS YACTOTY M MEPUOJT KOIeOaHU:




1.25

MaremaTrueckuii U TpyKUHHBIH MasTHUKH. [IpeBpaiieHne >Hepruu mnpu KosedareabHOM
JBUKCHUH

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJIHBL [Ipoj0bHBIE W TOTIEpEYHbIC BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH
pacnpocTpaHeHUs BOJIHBI:

h=v-T

3Byk. ['pomkocTh 1 BbicoTa 3Byka. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULE JBYX CpEX.
WHbpa3Byk U ynbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomol

W3mepenue cpeqHeil IUIOTHOCTM BELIECTBA; apXUMEIOBOM CHIIBI, >KECTKOCTH IPY)KHUHBI;
KodhduLeHTa TPEHHUS CKOJBXKEHHS; padOThl CUJIbI TPEHUS, CUJIbl YIPYTOCTH; CpEeaHEn
CKOpPOCTH JBM)KEHUSI OpyCKa M0 HAKIOHHOHM IJIOCKOCTH; YCKOPEHHs OpycKa IpU JBUKCHUU
[0 HAKJIOHHOW TUIOCKOCTH; YacTOThI U MEpHoja KoJeOaHW MaTeMaTHYeCKOTO MasTHHKA;
4acTOThI U NEepUoJia KojeOaHui MPyKUHHOTO MAasiTHUKA; MOMEHTA CUJIbl, AEMCTBYIOLIETO Ha
phIyar; paboThl CUJIBI YIIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIbIO HEMOABIKHOTO OJIOKa;
paboThI CHITBI YIPYTOCTH TPU MOABEME Ipy3a C MOMOIIBIO TOIBMKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUITBI OT 00bEMa MOrPYKEHHOMN YacTH Tela U OT
IUIOTHOCTU JKUAKOCTH; HE3aBHCHUMOCTH BBITAJIKMBAIOIIEH CHUJIBI OT MAacChl Tela; CUJIbI
TPEHHSI CKOJIbKEHHUS OT CHJIbl HOPMAaJbHOTO NaBJCHHS U OT poOJia MOBEPXHOCTH; CHUJIBI
VIIPYrOoCTH, BO3HHUKAIOMICH B MpPYKWHE, OT CTENEHH Ae(GOopMaru MPYKHUHBI, YCKOPEHUS
Opycka OT yrja HakJIOHa HaIlpaBISIONICH; mepuoaa (YacToThl) KoieOaHUN HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH; TIEprUoja KoueOaHul NMpyKUHHOTO MasgTHHUKAa OT MaccChl Irpy3a U
KECTKOCTU TPY>KUHBI, HUCCIEOBAaHHE HE3aBUCUMOCTU TMepuojia KoJleOaHUW HUTSIHOTO
MasiTHUKA OT Macchl rpy3a. [IpoBepka yciaoBusl paBHOBECHS phluara

Qu3zuyeckue sA61eHUs 8 Npupooe: TIPUMEPDI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSMHU B KUBOU
Y HEKUBOW MPUPOJE, NEUCTBUE CUIIBI TPEHUS B MPUPOJE U TEXHUKE, IPUIUBBI U OTIIUBHI,
nBwkeHrne TuiaHer CONHEYHOW CHUCTEMbI, PEAKTHUBHOE JBHKEHHUE >KUBBIX OPraHU3MOB,
phIUaru B Teje YeloBeKa, BIMSHUE aTMOCPEPHOTO JIaBJICHUS HA )KUBOW OpPTaHU3M, IIJIABAHUE
pBIO, BOCIIPUSTHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJTHBI, I[yHAMH, 9XO

1.31

Texunuueckue ycmpoiicmea: CIAJOMETP, NATYUKU IIOJOKEHUS, PACCTOSHHUA M YCKOPEHMS,
JUHAMOMETp, TOAIIMIHUKYA, paKeThl, pblYar, MOABMKHBII M HEMOJABMKHBIA OJIOKH,
HaKJIOHHAsI TNIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOLIAIOIIMECS COCY Ibl, YCTPOHUCTBO
BOJIOIIPOBO/A, TUAPABIMYECKUH Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, HMOPIIHEBOU
HAaCoC, apeoMeTp, IXO0JIOT, UCTIOIb30BaHUE YIIbTPa3BYyKa B ObITY M TEXHUKE

TEIUIOBBIE SABJIEHW A

2.1

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHHUs BelecTBa. Moaenu
TBEPAOrO, )KUJIKOTO U Ta3000pa3HOro cocTOsIHUM BemlecTBa. Kpucraminueckue nu amopgHble
Tena

2.2

2.3
2.4

JIBmkeHne wactull BemiecTBa. CBs3b CKOPOCTHM JABM)KEHMSI YacTHI] C TEMIIEPaTypOH.
BpoyHnoBckoe nBuxkenue, muddysus

CMmauuBaHue u KallWJIAPHBIC SABJICHUA
TennoBoe paClIupCHUC U CIKATUC

2.5

TeruoBoe paBHOBECHE

2.6

2.7
2.8

Buytpennsas sHeprus. Pabora u Temsonepegaya Kak cHocoObl M3MEHEHHUs BHYTpEHHEH
SHEPTUU

BI/I)ILI TCIIONEpCaAAYN: TCIJIOMPOBOJHOCTE, KOHBCKI M, U3JTYYCHHUC
HarpeBaHHe n OXJIAXKXJICHHUEC TCII. KommdecTBO TEIIIOTHI. YJIeJ'II)HaFI TEIIOEMKOCTb:




O=am(t,—1)

3aKOH COXpaHEHUs SHEPTUH B TEIIJIOBBIX IIPOILIECccax. Y paBHEHUE TEIIOBOro OaIaHca:

2.9 O+0,+..=0
Hcnapenue n xonpeHcanus. VM3MeHeHHe BHYTPEHHEH DHEPIrUM B IIPOLIECCE HUCIIAPEHHUS U
2.10 KoHaeHcanuu. Kunenue sxuakoctu. Y aeapHas TeioTa mapooodpasosanus: L = Q/m
2.11 BraxxnocTh Bo3Iyxa
[MnaBnenne w Kpucrawmsanus. VI3MeHeHWEe BHYTpEHHEH SHEpPTUM TpU TUIABIICHUH U
KpUCTAJUTM3alUU. Y JIeIbHAS TETUIOTA TUTABJICHHUS:
2.12 2 O
m
213 BHyTpeHHsIst SHEPTHsl CropaHus TOIUIMBA. Y Ie/ibHast TEIJIOTa CropaHus Toruea: g = Q/m
2.14 [Tpunnume! paboTe! TerioBeix Asuratenei. KIT/I remmoBoro qsurarens
Ipakmuueckue pabomol
N3mepenune yaenbHOW TETUIOEMKOCTH METALTMYECKOTO IMIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM KOMHATHOM TeMrepaTypbl (PUKCHPOBAHHOW MAacChl, B KOTOPYIO OIMYIIEH
515 HarpeThlii IWIHHJP; KOJUYECTBA _TCIIOTHI, OTJAHHOTO HArpeThIM LWIMHAPOM, HOCHE
OIyCKaHUsl €ro B BOAY KOMHATHOW TeMIIepaTypbl; OTHOCUTEIHHOW BIKHOCTH BO3/yXa;
YAETBHOW TEIUTOTHI TUTABIICHUS Jibaa. MccnenoBaHue M3MEHEHHS TEMIIEPaTyphl BOABI MPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHUS TEIIOOOMEHa MPH CMENIMBAHUM XOJOAHOW M Topsuen
BOJIBI; POIECCA UCTIAPCHUS
Qusuueckue s61eHUs 6 Npupode.: TTIOBEPXHOCTHOE HATSDKCHHE M KalWJUISPHBIC SBJICHUS B
2.16 MpHUpO/ie, KPUCTAIUIBI B Tpupoae, uznydeHue CoinHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3sl; 0Opa3oBaHKE POCHI, TYMaHa, WHEs, CHETa
Texuuueckue  ycmpoticmea:  KaNWULSIPbl, TPUMEPbl  UCHOJIB30BaHUSA  KPHUCTAIIIOB,
2.17 KHUJIKOCTHBI TEPMOMETpP, JATYMK TEMIEPATyphl, TEPMOC, CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, ICKHXPOMETP, TapoBasi TypOMHA, ABUTATEIh BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMAI'HUTHBIE SABJIEHU
3.1 DnexTpu3zaiys Tel. J[Ba Buaa SMEeKTPUUECKHUX 3apsiioB
3.2 BiaumopeiicTBue 3apspkeHHBIX Ten. 3akoH Kymnona
3.3 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia
34 OnexTpuueckoe moie. Hampsok€HHOCTH diekTpuyeckoro mois. [IpuHImn cymeprno3uiuu
AIEKTPUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsnoB. [leficTBHE AIEKTPUYECKOTO TMOJS Ha JJICKTPHUECKUE
3apsaael. [IpOBOTHUKY B TUAIICKTPUKA
[TocTostHHBIN  2nekTpuueckuit  TokK. JleWcTBUsA snekTpuyeckoro Toka. Cuima  Toka.
Hanpsioxenue.
3.6 l=qg/t,U=A/
DIEeKTPUYECKOe COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUIECKOE COMTPOTHBIICHUE:
3.7 R =pl/S
3.8 3akon Oma s ygactka anekrpuueckoit rernu: | = U/R




IlocnenoBareabHOE COCIUHECHNIE IMPOBOAHUKOB:

1, =1, U=U,+U,. R=R,+R,

3.9 [TapannenbHoe coeJMHEHUE TPOBOAHUKOB PABHOTO COIIPOTUBIICHUS:
U=U:I=I+1; R:%.
CMernanHble COeTMHEHMSI TPOBOTHUKOB
310 PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:
3.11 O=I"-R-t
312 OmnbIT Opcrena. MarHuTHoe Mosie MPsIMOrO IMPOBOJHUKA C TOKOM. JIMHMHM MarHMTHOM
WHIYKITUH
3.13 MarHuTHOE 110JIe TIOCTOSIHHOT'O MarHuTa. B3anMo/eiicTBrie mOCTOSSHHBIX MAaIrHUTOB
3.14 JleficTBe MarHUTHOTO TIOJISI HAa MMPOBOJIHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue anekTpoMariuTHoN HHAYKIMU. [IpaBuno Jlenna
IIpakmuyeckue pabomul
H3mepenne 3IeKTPUIecKoro COMPOTHBICHUS PE3UCTOPA; MOIIHOCTH JIEKTPUIECKOTO TOKa,
paloThI 3JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIONIETO B TIPOBOAHUKE (PE3UCTOPEI,
3.16 JIAMIIOYKa), OT HANpsHKEHHUs Ha KOHIAX IPOBOJHHMKA; 3aBUCUMOCTH CONPOTHUBICHUS OT
JUTMHBI IPOBOTHHKA, TUIOIIA/IN €T0 MOTIEPEYHOT0 CEYCHUS U YICIBHOTO COTPOTUBIICHUSI.
IIpoBepka npaBuiia i 3JIEKTPUUECKOTO HANPSHKEHUS IIPU M1OCIIEI0BATEIbHOM COEMHEHUN
MIPOBOJTHUKOB; MPaBHJIA JJISI CHIIBI AJIEKTPHUECKOTO TOKA TPH MapauIeIbHOM COSAMHEHUH
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue s61eHUs 8 npupode. SIEKTPUUYECKHE SIBIEHUS B aTMoc(epe, JIEKTPHUYECTBO
3.17 KUBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Apei( MOITI0COB, POJIb MArHUTHOIO TOJIS IS
KHU3HH Ha 3emiie, OJIIPHOE CUsSHUE
Texnuueckue ycmpoticmea: 5SIEKTPOCKOI, aMIIepMeTp, BOJBTMETpP, pEeOoCTaT, CUYETYUK
318 JNIEKTPHYECKOW  DHEPrHH,  DIIEKTPOOCBETHTEIbHBIE  NPUOOpPHI,  HarpeBaTelIbHBIC
JIEKTPONpUOOPsl  (IpUMEpHI),  DJEKTPUUYECKHE  MPEJOXPAHUTENIH,  AJIEKTPOMArHuT,
AJIEKTPOBUTATEINh TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 OnexkTpoMarHuTHble BoJHbI. [1Ikana 3JeKTpOMarHUTHBIX BOJH
3.20 JlydyeBas mojniens cBeta. [IpsMonuHeiiHoe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [IpenomiieHue cBeTa. 3aKOH MPENOMIIEHHSI CBETA
3.23 Jucnepcus cBera
324 Jlunza. Xon nyueit B nmunze. @okycHoe paccTosiHue NuH3bL. Ontudeckas cuia JuH3bl D =
1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuueckue npruoopsl
IIpakmuyeckue pabomul
H#HPar#H##l13Mepenne onTUYECKONM CUJIBI COOMparoliel JIMH3bI; (POKYCHOTO pacCTOSHUS
3.26 cobuparorieil JTMH3bI (110 CBOMCTBY paBEHCTBAa pa3MEpOB MpeaAMeTa U U300pakeHus, Koraa

IpeAMET PACHOI0KEH B JBOHHOM (hoKyce), IToKa3aTems NpeTOMIICHHS CTEKIIA.
#H#HPar##lccnienoBanue cBOWCTBA N300pakeHUs], OJTYYEHHOTO C TIOMOIIBIO cOOMparoIeit




JIMH3bI, U3MCHCHUA (bOKYCHOl"O pacCTossHrA ABYX CJIOXKCHHBIX JIMH3; 3aBHUCHUMOCTHU YIJIa
MPCIOMJICHUS CBECTOBOI'O Jiyda OT yIJia MaJACHHA Ha I'paHULC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUL 8 npupode: 3aTMCHU A COJIHI_Ia u .HyHI:I, OBE€Ta TCJI, ONTHYCCKHC

3.27
sIBJICHUS B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPaK)

3.28 Texuuueckue ycmpoticmea: 09KU, IEPUCKOII, oToarnmapar, ONTHISCKHE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

4.1 PamnoakTuBHOCT. Anb(a-, 6eTa-, ramma-u3nydeHus. Peaknun ansda-u O6eta-pacnaaa

4.2 OmnbiThl Pesepdopaa mo paccesnuto anba-uactuil. [lnanerapaas Moaens atoma

4.3 CocraB atromHoro siapa. M3otonsl

4.4 [Iepuon nonypacnaaa aTOMHBIX sAEp

4.5 SlnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEI
Dusuueckue a61eHUs 8 Npupooe: eCTECTBEHHBIN PaIHOaKTUBHBIN (POH, KOCMUYECKHE JIY4H,

4.6 PalMOaKTUBHOE M3TYYECHUE MPUPOIHBIX MUHEPAIOB, NEHCTBUE PAJMOAKTHBHBIX M3IYy4eHUI
Ha OpPraHU3M YeJIOBEeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOII, WHAWBUIYAIBHBIA TO3UMETpP, KamMepa Buibcona,

sIIepHasl SHEPTreTHKA




JINCT KOPPEKTHPOBKH KAJEHIAPHO-TEMATHYECKOI0 ILIAHUPOBAHHUS

IIpenmer: dusnka
Kiacce: 7

VYuurens: Pazgoposa E.B.

2025 — 2026 y4eOHbIii rog

ypoKa

Tema

KoanuyectBO
4acoB

mno

IJIAHY

JaHO

IIpuunna
KOPPEeKTHPOBKHU

Cnocob
KOPPEKTUPOBKMU




IIpeamer: Pusuka
Knacc: 8

JINCT KOPPEKTHPOBKH KAJEHIAPHO-TEMATHYECKOI0 ILIAHUPOBAHHUS

VYuurens: Pasnoposa E.B.

2025 — 2026 y4eOHbIii roj

Ne ypoKa

Tema

KoaunuecTBO 4acoB

1o NJIaHy

JAHO

IIpuunna
KOPPEeKTHPOBKHU

Cnocob
KOPPEKTUPOBKMU




IIpeamer: Pusuka
Knacce: 9

JINCT KOPPEKTHPOBKH KAJECHIAPHO-TEMATHYECKOI0 ILIAHUPOBAHHUS

VYuurens: Pasnoposa E.B.

2025 — 2026 y4eOHbIii roj

Ne ypoKa

Tema

KoaunuecTBO 4acoB

1o NJIaHy

JAHO

IIpuunna
KOPPEeKTHPOBKHU

Cnocob
KOPPEKTUPOBKMU




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
7 KIIACC
dusuka, 7 kiace (6azoBbiit ypoBeHnb) // [lepoimikua .M., iBanoB A.W. AO «M3naTenscTBO
ITpocBenienne», 2023 T.
8 KUIIACC
dusuka, 8 kiacce (6azosiil ypoBeHnb) // [lepoimkun .M., iBano A.1. AO «M3naTenscTBO
ITpocBenienne», 2023 T.
9 KJIACC
dusuka, 9 kinacc (6azoBsiif ypoBens) // [lepeimikun .M., I'ytauk E.M., Banos A.1.,
[TerpoBaM.A. AO «M3parensctBO [IpocBemenne», 2023 r.

METOJUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJISA

7 KIIACC

1.®enepanbHblil ['ocy1apcTBEHHBII 00pa3oBaTENbHBIA CTAHAAPT 0OIIEr0 00pa30BaHuUs
(D1 OoC 0O00). - M.: Ilpocsemienue, 2021 r.

2.IlpumepHbIe MporpaMMbl OCHOBHOTO 00111ero oopazoBanus. - M.: [Ipocsemienue, 2021 r.
3.AranoB A. B. ®u3nka BOKpYT Hac: KaueCTBEHHbIE 3a/1auu 1o pusuke / A. B. AranoB. —
M.: lom negaroruku, 1998 r..

4 bytoeipckuii . A. DkcniepuMenTaibabie 3a1aun 1o ¢pusuke/ I'. A. Byteipckuii, 10. A.
CaypoB. — M.: IIpocBemienue, 1998 r..

5.Kupuk JILA., ®usuka-7, caMOCTOATENIbHBIE U KOHTPOJbHBIE padboThl. — M: «nekca», 2014
T.

6.Kabapauu O. ®@. 3amaun o ¢usuke / O. @. Kabapaun, B. A. Opnos, A. P. 3unsbepman.
—M.: JIpoda, 2014 r.

7 Ileppiikun A.B., I'yrauk E.M. ®usuka. 7 knacc. — M.: lpoda, 2017

8.®wuzuka. Tectsl. 7 knacc (aBropbel:H. K. Xannanos, T. A. Xannanosa).

9.®dwuzuka. CamocTOATENBHBIC M KOHTPOJIbHBIC pa0boTHI. 7 Kiacc (aBTopsl:A. E. Mapom, E.
A.Mapon). — M.: [Ipoda, 2016

10 ®usuka. Jmnaktuueckue marepuaisl. 7 kiacc (aBTopbel:A. E. Mapon, E. A. Mapon). —
M.:Ipoda, 2014

11. ®usuka. lnarnoctudeckue padboTsl. 7 kiacce (apTopsl: B. B. Illaxmarosa, O. P. Illedep).
—M.: lpoda, 2017

12. ®usuka. CoopHUK BOIIPOCOB M 3a1ad. 7 kiacc (aBTopbel:A. E. Mapon, E. A. Mapon). —
M.:[poda, 2017

8 KUIIACC

1. ®enepanbhbiii ['ocygapcTBeHHBIN 00pa3oBaTebHbINA CTaHAAPT 00IIET0 0Opa30BaHUS

(P oCO0O0). - M.: IIpocsemienue, 2021 r.

2. [IpumepHbie TporpaMmmMbl OCHOBHOTO 0011ero oopazosanus. - M.: [Ipocsemenune, 2021 r.
3.Kupuk JI.A., ®usuka-8, caMocToATeNIbHbIC U KOHTPOJbHBIE paboThl. — M: «nekca», 2014
T.

9 KUIIACC

1. ®enepanbubiii ['ocygapcTBEeHHBIN 00pa30BaTEbHBINA CTAHAAPT 00IIET0 00pa30BaHUS
(@I'OCOOO0). - M.: ITpocsemenue, 2021 .



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/

7 KJIACC

1. bubnunoteka — Bcé mo npeamery «Pusnkay. — Pexxum mocryma: http://www.proshkolu.ru
2. BugeoomnsiThl Ha ypokax. — Pexum goctymna: http:/fizika-class.narod.ru

3. Enunast kosuiekius mudpoBbIx 00pa30BaTebHBIX pecypcoB. — Pexum fgocTyma:
http://school- collection.edu.ru

4. laTepecHble MaTeprabl K ypokaM (PU3UKHU 10 TEMaM; TECThI [T0 TeMaM; HaTJIAHbIC
nocobus k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. IludpoBbie 0OpazoBareabHBIC pecypcehl. — Pesxkum moctyna: http://www.openclass.ru

6. DICKTpOHHBIC yueOHUKH 10 hu3uke. — Pexxum moctyna: http://www.fizika.ru

8 KITACC

1. bubnuoreka — Bcé mo npeamery «Dusuka». — Pexxum poctyna: http://www.proshkolu.ru
2. BuzeoomnsITel Ha ypokax. — Pexxum noctymna: http:/fizika-class.narod.ru

3. Enunast kosuiekius mudpoBbIiX 00pa30BaTe/IbHBIX peCypcoB. — Pexkum gocTyma:
http://school- collection.edu.ru

4. laTepecHble MaTeprabl K ypokaM (U3UKHU 110 TeMaM; TECThI [0 TeMaM; HarJIsSHbIC
nocodus kK ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludposbie 0OpazoBaTenbHbIe pecypchl. — Pexxum moctyma: http://www.openclass.ru

6. DICKTpOHHBIC yueOHUKH 0 u3uke. — Pexxum moctyna: http://www.fizika.ru

9 KJITACC

1. BuzneoonsiTel Ha ypokax. — Pesxum nocrtyma: http://fizika-class.narod.ru

2. Enunas KoJuteKnus 1udpoBbIX 00pa30oBaTeIbHBIX PeCcypcoB. — Pexxum mocryra:
http://school- collection.edu.ru

3. IHTepecHbIe MaTepHalibl K ypoKaM (PU3HMKH [0 TeMaM; TeCThI 110 TeMaM; HarJIsIHbIC
nocodus kK ypokam. — Pexxum ngoctyna: http://class-fizika.narod.ru

4. ITudpossie oOpazoBaTelbHbIe pecypchl. — Pexxum goctyna: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKH 10 pusnke. — Pesxxum goctyna: http://www.fizika.ru
6.Jlucrannmonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpeiThiit Kitacc. CeTeBoe
obpasoBarenbHOe coobriectBo. http://www.openclass.ru/node/109715

7. Enunas xomtekius HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi LEHTP UH(OPMAITMOHHO-00pa30BaTENIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTepuert ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs0ps» MaTepuansl o ¢usuke. http://archive.lseptember.ru/fiz

11. Aanmanuu ¢pusmyueckux o0bekToB. http://physics.nad.ru/

12. Kusas ¢usuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuxka.ru. http://www.fizika.ru/


https://m.edsoo.ru/

