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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (usuke Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE IOJIOKEHUM M TPeOOBaHWI K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTeibHON mporpammel, npencrasieHHbix B ®I'OC 00O, a takxe ¢
yaétoM (pemepanpHOI pabouel mporpaMMbl BocnuTaHus U KoHienuu npenogaBaHus
yaeOHOoro mpeamera « Du3nKay.

Conepxanue mnporpaMmbl 1o  (U3MKE HampaBieHO Ha (opMupoBaHue
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIMXCS U OPraHU3alUI0 U3YYeHUS! (PU3UKU
Ha JIEATEIBHOCTHOW OCHOBE. B mporpamme mo ¢Qusuke y4UTHIBAIOTCS BO3MOKHOCTH
yaeOHOTO mpenMera B peanusamuu TpeboBanmii PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM PE3yJIbTaTaM OOYUYEHHsI, a TaKKe MEKIIPEIMETHbBIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYE€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHus.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeiesieHHe y4eOHOro mMarepuania Io
rogaM oOyudeHus (MO Kjiaccam), MOpeaiaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUS U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAUYECKON MOMOLIA
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®u3nka SBISETCA CHUCTEMOOOPA3YIOIIUM JIJIi €CTECTBEHHOHAYUYHBIX YYEOHBIX
PEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHEH, OuoJorHeil, acTpoHOMUe W ¢uzndeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO0 KapTHUHY MHUpa, NpenocTaBisieT Haulosee SsICHbIe
oOpa3upbl MPUMEHEHUsT HAyYHOrO METOJla IMO3HAHMS, TO €CTh CI0c00a MOJNyYEeHHUS
JOCTOBEPHBIX 3HAHUHN O MUpE.

Onmna w3 raaBHBIX 3a7a4  (U3WYECKOro O0Opa3oBaHMS B CTPYKType o0OIIero
oOpa3oBaHusi COCTOMT B (OPMHPOBAHWU €CTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢us3nku Ha 0a30BOM YpPOBHE NIpENINoiaraeT OBIaJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNS;

e HHTEPHPETUPOBATH JAHHBIE U MCIOJH30BATh HAyUYHbIE J0KA3aTeNIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu nzydyenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konmenmuu npenonaBanust yueOHOro mpeamera «®Pusmka» B 00pa3oBaTEIBHBIX
OpraHu3amusax Poccuiickon Oenepauuu, peanru3yroLmx OCHOBHBIC
oO1eo0pa3oBareNbHble  NPOrpaMMbl,  YTBEpPKAEHHOM  pemenvemM  Koseruu
MunmncrtepcTBa npocsemieHuss Poccuiickoit denepanuu (mpotokoi ot 3 aexabps 2019
r. No [TK4BH).



ey uzyyenus: pusmMKu:

MpUOOpETEHNE UHTEPECa M CTPEMIICHHS 00YUAIOMNUXCS K HAYyYHOMY M3YUYEHUIO
MPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJE MO3HAHMS U (PopMUpOBaHUE
UCCIIEN0BATEIBCKOTO OTHOWICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHupOBaHWE HAYyYHOTO MHUPOBO33PECHHS KaK pe3ysbTaTa W3y4YeHUS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHre TPEACTaBICHUN O poiau GU3UKA 7 Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyayiien npodeccuoHaaIbHOM
NESATETLHOCTH, CBA3aHHOW ¢ (PU3MKOM, TOATOTOBKA K JaJIbHEUIIIEMY O0yYCHHIO
B 3TOM HaIlpaBJICHUH.

JlocTikeHre 3TUX 1eJIel MporpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMIUX 3a1a4:

npuoOpeTeHNe 3HAHUM O JTUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKHX,
TETUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;
MPUOOPETECHUE YMEHUN OMNHUCHIBAaTh U OOBSICHATH (PU3MUECKUE SIBICHUS C
UCIIOJIb30BaHUEM IMOJTYYECHHBIX 3HAHUM;

OCBOGHHE  METOAOB  pEIICHHS  MPOCTEUIINX  pacu€THBIX  3aJa4y C
HCIIOJIb30BaHUEM (pu3HUecKuX MOJIEIIEH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUU HaAOII0JaTh MNPUPOIHBIC SIBJICHUS W BBITIOIHATH OIIBITHI,
nabopatopHble  pabOTBl W DKCICPUMEHTAJIbHBIE  HCCIACAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHUOOPOB;

OCBOCHHME MPUEMOB paboThl C HHOpMauuend (U3NYECKOTO COAEpPKaAHUSA,
BKJIIOYas MH(GOPMAIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (PU3MKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HaKOMCTBO cO cdepamu Mpo(hecCHuoHATbHON NesATENbHOCTH, CBA3aHHBIMHU C
(GU3HKOIN, 1 COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHMIKEHHUSX
(u3HUECKON HayKH.

Ha wusyuenue ¢usuku (0a30BbId YpOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETo

oOpasoBanusi oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 Waca B HeEJENm0), B 8
kiacce — 68 yacoB (2 waca B Henmeno), B 9 kimacce — 102 ydaca (3 yaca B HeAento).

[Ipemymaraemeiii B mporpamme 1o (HU3UKE TEpPEeUeHb JIA0OpAaTOPHBIX padOT M
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapakTep, YYHUTENb JeJlaeT BHIOOP MPOBEACHUS
7a0opaTOpHBIX pabOT H OMBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
0oOy4Jaronuxcsi, CIHUCKa DSKCIIEPUMEHTAIBHBIX 3aJaHWi, NpeIjaracMblXx B pPaMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 10 (hH3HKeE.



COIEPKAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KaIOIIero Mupa.

®uszuka — Hayka o mnpupone. SBienus npupoabl. Duznueckue SBICHUSA:
MEXaHUYECKHUE, TEMIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbl. W3mepenuwe (Qusnyeckux BeauuuH. DuU3NUECKHe
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wu3uka wu Jpyrue  ecTecTBEHHbIE HAyKM  HM3y4yalOT  IPHUPOAY.
EcTecTBeHHOHAYUHBIN METO/| MMO3HAHUS: HAOII0O/IEHNE, IOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIIBUKEHUE  THUIIOTE3, OJKCIIEPUMEHT IO IMPOBEPKE THUIMOTE3, OOBICHEHHE
HaOmogaemMoro sBiaeHus. Onucanue GU3NYeCKUX SIBICHHUM C MOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnyueckue MNpUOOPHI U MPONEAypa MNPSIMBIX H3MEPEHUI aHaJOrOBBIM U

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHBI I€IEHUs NIKAJIbl U3MEPUTEIBLHOTO Tprbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MabIX TEl.

5. M3mepenue Ttemreparypsl Mpy MOMOIIU KUAKOCTHOIO TEPMOMETPA U JaTUUKA

TeMrepaTyphbl.
6. IIpoBeaeHue wuccieoOBaHUS 1O MPOBEPKE THIOTE3bl: JalbHOCTh MOJIETA
IaprKa, MmyrneHHOTr0 TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OO0JIbIIE BHICOTA ITyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crtpoenue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmkenne yactull BeniecTBa. (CBs3b  CKOPOCTHM  JBMJKEHMSI YacCTHUI[ C
temriepaTtypoii. bpoyHoBckoe nBwkenue, auddysus. BzaumopeiicTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSHUSI BEILIECTBA: CTPOCHHME TIa30B, >KUIKOCTEH U TBEPABIX
(KkpucTtamnuyecknx) Teil. B3auMOCBsi3b MEXKIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX U WX ATOMHOMOJEKYJSIpHBIM CcTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUXKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmionenue siBieHMil, OOBSCHSAIOMUXCS MPUTSKECHUEM WU OTTAIKHMBAHUEM

YacCTHIl BEIIECTBA.



Jlabopamopuusie pabomul u onvimeot.

1. OrneHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).

2. OmbITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE JBUIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh TMPU HEPABHOMEPHOM JBUXKEHUU. Pacu€rt nytu u
BPEMEHU JABUKCHUS.

SBneHne wuHEpUMU. 3aKOH HWHEpUHMH. B3auMonelcTBHe Ten Kak IpUYMHA
U3MEHEHHUSI CKOPOCTH IBWKEHMS Tesl. Macca kKak Mepa MHEpTHOCTH Tena. [InoTHoCTh
BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHAIIC 00BhEMA BEIICCTRA.

Cuita kak xapakTepuCTHKa B3aumojiecTBus Ttei. Cuiia ynpyroctu u 3akoH ['yka.
N3MmepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIEHUE TATOTEHHUSI U CUJIA TSKECTH.
Cuna TspkecTH Ha Jpyrux I1wiaHetax. Bec Ttema. HeecomocTh. CrokeHue Cui,
HaIlpaBJICHHBIX MO OAHOM mpsimoil. PaBHozpeicTBytomas cui. Cuna tpenus. Tpenwue
CKOJIbXKCHHS ¥ TpeHHUE NTOKOs. TpeHue B mpupoae U TEXHUKE.

Jemoncmpayuu.

Ha6nronenue MexaHnueckoro IBMXKEHHUS Tela.
N3MepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HaOntonenue siBieHUs] THEPIUU.

1
2
3
4. HaOmoneHne n3MeHeHus1 CKOPOCTHU MPU B3aUMOJIECUCTBUH TEII.
5. CpaBHEHHE Macc M0 B3aUMOACHCTBUIO TEI.
6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpenenieHHEe CKOPOCTA PABHOMEPHOIO JBIKCHUS (IIapuka B KUIKOCTH,
MOJIETH JIEKTPUIECKOr0 aBTOMOOWIISI M TaK Jajee).

2. OnpeneneHue cCpegHEl CKOPOCTH CKOJBXKEHHs Opycka WIM IIapuka IO
HAKJIOHHOM IIOCKOCTH.
OnpeneneHne IOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHus (Iedopmariin)
IPYXUHBI OT TPUIIOKEHHOW CHUJIBL.

5. OmnbIThl, I€MOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT Beca
TEeJa U XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hasnenue. CrocoObl yMEHBILIEHUS W yBEIWMYEHMs JaBiieHus. JlaBieHue rasa.
3aBUCHUMOCTD JIaBJIEHUs raza oT o0bEMa, TemiepaTtypsl. llepenaya naBnenus TBEpAbIMU
TeJaMH, >KUAKOCTSIMM M Taszamu. 3akoH Ilackansa. IIHeBMarnueckue MaIlIMHBI.
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TayOuHbl. ['mapocTaTuueckuid mapajokc.
CooOmatomuecs cocyibl. ['uapaBinueckiue MEXaHU3MBI.

Atmochepa 3emuin u arMmocdepHoe naBiieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3aymHOM oOomouku 3emsu. Omnbit  Toppuuemnu. W3mepenue atmocdepHOro



JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOIO JaBJEHHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuGops! 15 u3MEpeHust aTMOCPEPHOTO TaBICHUSI.
JlelicTBUE KMIKOCTH M Ta3a Ha NOTPYyKEHHOE B HHUX TENO. BpITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozngyxomnnaBanue.
Jlemoncmpayuu.

o v kA~ w N
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3aBUCUMOCTH JAaBJIEHUA ra3a OT TeMIepaTyphl.

[lepenaya naBneHus KUAKOCTBIO U Ta30M.

Coobmraromiuecs: CoOCy/ibl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOrPYKEHHOW YacTH Tella U
TJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBre miaBaHus TEN: IJIABAHUE WJIM MOTPYKEHHE TEI B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOM B
KUJKOCTh YaCTH TeJIa.

OnpeneneHre BBITAIKUBAIOLIEH CHJIBL, IEUCTBYIOIIEH Ha TENO, MOIPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, ACHMCTBYIOIIEH Ha TEIO B
KUJIKOCTH, OT MacChl TENA.

OneITel, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTH  BBITAJKHUBAKOLIEH  CHIIBI,
JICUCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT 00BhEMa MOTPYKEHHOW B KHUIKOCTH
YaCTHU TEJA ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTpyrnpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIPENCIICHUE €€
rpy30H0ABEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIIHOCTB. JHEPrHUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, 010K, HaKJIOHHAs MI0CKOCTh. [IpaBuio paBHOBecHs
peiuara. [IpuMeHeHue mnpaBuiia paBHOBECHS! pbluara K OJOKY. «30JI0TOE€ MpaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasgs  sHeprus. KuHernueckas W NOTEHIMAlIbHAsg  DHEPIUS.
[IpeBpaiieHre OMHOrO BHJIAa MEXAHUYECKOW JHEPTMU B APYroil. 3aKOH COXPaHEHUs

SHEPIrUu B MEXaHUKE.
Jemoncmpayuu.

1.

[TIpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1.

2.

Onpenenenve pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMH Tela IO
TOPU30HTAIILHOM ITOBEPXHOCTH.
Hccenenosanue ycioBril paBHOBECHS pblyara.



3. Msmepenue KIIJ] HakJIOHHO# MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Pasnes 6. TerioBbie siBJICHUA.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca u pa3mepbl atoMOB M MoOjeKyd. ONBITh, TOATBEPKIAIOUIUE OCHOBHbBIC
MIOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu  TBEPIOrO, SKUAKOTO M ra3000pa3HOrO0  COCTOSIHUWA — BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. OObACHEHHWE CBOWMCTB Tra3oB, KHIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJOKEHUH MOJEKYJIAPHO-KMHETHUYECKOW  TEOPHH.
CmaumBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHne U CKaTHE.

Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YACTHLI.
Buytpennsis sueprus. CriocoObl U3MEHEHUSI BHYTPEHHEW SHEPTruu: TeIuionepenaya u
coBepiieHre padboTel. Buaesl Temonepenaud:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YCHHE.

KonuyectBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BellecTBa. [eraooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. [InmaBneHue u oTBepaeBaHuE
KpUCTAJUIMYECKUX BEIIECTB. YJenbHas TeIwioTra IuiaBieHud. llapooOpasoBanue u
koHJeHcauusa. Mcnapenme. Kunenue. VYpenbHas Temora  mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JaBIICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipunuune padots! TemnoBeix Asuratenei KII/ termmoBoro nuratens. TemnoBbie
JBUTATEIH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLIEHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpauuu.

1. HaGnrogenme OpOyHOBCKOTO JIBHKECHHSI.

Habmonenue nuddysumn.
HaOnronenue siBieHU cCMauyMBaHUS U KaMWUIIPHBIX SIBIICHUM.
HaGnronenue TemioBoro pacumpeHus Tedl.

vk w N

WN3MeHeHne npaBiaeHUs ra3a IpH H3MEHEHHH O0BbEMAa M HArpeBaHUW WJIU
OXJIAXKJICHUH.

[IpaBuna nsmMepeHus TemMIiepaTypsl.

Bunsl Tenonepenaum.

OxnaxaeHue TPy COBEPIICHUN PaOOTEHI.

o N o

HarpeBanue npu coBepiieHUH pabOTH BHCITHAMH CHUJIAMHU.
10. CpaBHEHHE TEIUTOEMKOCTEH Pa3IMUHbBIX BEIIECCTB.

11. HaGmronenue kumneHus.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TIIaBICHUH.
13. Mogenu TEII0BbIX ABUTATEIEH.



Jlabopamopuusie pabomul u onvimeot.

1. OmBITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUSI.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnbITel 1O HaOMIOJIEHUIO TEIJIOBOTO PACHIMPEHMS] Ta30B, KUAKOCTEH U

TBEPJIBIX TEII.
4. OmpenencHue TaBICHHUS BO3AyXa B OAJLIOHE MITIPHUIIA.
OnbIThI, AEMOHCTPUPYIONIUE 3aBUCUMOCTD JIaBJICHUSI BO3lyXa OT €ro o0bEéMa u
HarpeBaHus WM OXJIaXKICHUS.

6. IIpoBepka rurmoTe3bl JUHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA XUIAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIEepaTyphl.

7. HabOmiomenve wW3MEHEHWsST BHYTPEHHEH DHEPruuM Telna B pe3yJbTare
Terionepeaayu U paboThl BHEITHUX CHUJL.

8. HccnenoBanue siBJIeHUS TEIIOOOMEHA MPU CMEIIUBAHUM XOJIOAHOW U ropsiuei
BOJIBL.

9. OmpeneneHne KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW MPHU TETIOOOMEHE ¢
HarpeThiM METAUTMYECKUM ITUIUHAPOM.

10. OnpenieNieHne yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiiecca uCrapeHust.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TeIUIOTHI IIABJICHUS JIbJA.

Pazngen 7. DaekTpruyecKkue 1 MATHUTHBIE SIBJICHHS.

Onektpuzanus Ted. J[Ba poaa 2JeKTpUYECKHX 3apsoB. BzaumopeicTBue
3apspKEHHBIX Ted. 3akoH KyloHa (3aBUCMMOCTH CUJIbI B3aUMOJAECHCTBHS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKAY TEIAMH).

Onektpuueckoe tmone. HanpsxkéHHOCTh  dnekTpuueckoro mnois. [IpuHnomn
CYHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsigoB. OJIEMEHTAPHBIA JJIEKTPUUYECKHU  3apsl.
Crpoenue atoma. [IpOBOOHUKM M UAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPHUUYECKOTO
3apsia.

DJIEKTPUYECKHM TOK. Y CJIOBHUS CYIIECTBOBAHUS AIICKTPUUECKOTO TOKa. McTouHMKM
MOCTOSIHHOTO ToKa. JIeHCTBHUS DJIEKTPUUYECKOrO TOKa (TEIJIOBOE, XUMUUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B AKUIKOCTSIX U razax.

OnekTpudeckas 1enb. Cuna Toka. IeKTpudyeckoe HanpsbkeHue. ComnpoTUBIICHHE
MPOBOJAHUKA. YIEJIbBHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma g y4yacTKa IIeTmH.
[TocnenoBarenbHOE U MTapaIeIbHOE COCTUHEHUE TTPOBOTHUKOB.

PaGota wu MOHmHOCTH dJEKTpUUECKOTO Toka. 3akoH JDxoyms—Jlenna.
DneKTpuYecKue Ienu U TOTPEOUTENH JJIEKTPpUUYECKOW 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHUTHL. B3anMOIEWCTBUE MNOCTOSHHBIX MAarHUTOB. MarHutrHoe
noje. MarauTHoe noJjie 3eMJIM 1 €ro 3HadyeHue ISl KU3HU Ha 3emiie. OnbIiT Ipcrena.
MarHutHOoe 1oJie ANEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMarHuTOB B TEXHUKE.



I[GﬁCTBPIG MAaroiuTHOI'O IIOJIA Ha IIPOBOJHHUK C TOKOM. QHGKTpOI[BI/IFaTeHB ITOCTOAHHOI'O

TOKaA.

Hcnonp30BaHne 3JIEKTPOABUIATENIEM B TEXHUYECKUX YCTPOMCTBAX M Ha

TPaHCIOPTE.

OnbiTel @apajnes. SIBieHUE SICKTPOMArHUTHOM WHAYKHUU. [IpaBuno Jlenna.
Onektporeneparop. CrnocoObl MOJYYSHHUS SJICKTPUUYECKON SHEPTUU. DJIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.
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25.

DJeKTpU3alus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOIIA.

DnekTpocTaTuyecKasi UHAYKIIHS.

3aKOH COXpAaHEHUS MEKTPUUECKUX 3apSAI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeHiCTBUS DIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUM TOK B KUJIKOCTH.

. ['a30BbIM paszps.

. I3MepeHne cuiibl TOKa aMIIEPMETPOM.

. I3MepeHune 371eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.

. Peocrar u mara3zuH cONpOTUBIICHUN.

. B3anmoneicTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOXHOCTH Pa3/IeJICHUs MIOJIOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX ITOJIEW IIOCTOSHHBIX MArHUTOB.

. OneIT Dpcrena.

. MarauTHoOE 1oJje Toka. DJIEKTPOMarHur.

. [lericTBME MarHUTHOIO I0JIs HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSIHHOI'O TOKA.

. UccnienoBanue sBJICHUS 3JIEKTPOMArHUTHOM UHIYKIIUH.

. OnbITel Papazes.

. 3aBUCUMOCTb ~ HANpPABJIEHUS HWHAYKIHMOHHOIO TOKAa OT YCIOBHM  €ro

BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

OnpiTel 1O  HAONMIOJAEHUIO  BJEKTPU3alMM  Tel HMHAYKIHEH U 1pu

COINPUKOCHOBEHUH.
UccnegoBanne [E€UCTBUS  JJNEKTPUYECKOTO TIOJ HA IPOBOJHHUKA U
JIUBIICKTPUKH.

CoOopka u nmpoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSTHHOTO TOKaA.
H3mepenre u peryaIupoBaHKe CHITbI TOKA.
N3mepenne u peryanpoBaHie HAMPSHKEHUS.



6. HMccienoBaHue 3aBUCUMOCTM CHJIBI TOKA, HIYIIETO 4YEpPE3 PE3UCTOpP, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH 3JIEKTPHUYECKOTO COMPOTHUBIICHHUS
IIPOBOJHUKA OT €T0 JUIMHBI, IUIOIIAIN IIOIIEPEYHOT0 CEYEHMS U MaTepraa.

8. IlpoBepka TmpaBHia CIIOKEHUS HANPSDKEHUH IIPM  IOCIEAOBATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBmia g CHJIBI TOKa IpH NAPAJUIEIBHOM COCIWHEHUH
PE3UCTOPOB.

10. Onpenenenne paboThI JIEKTPUUECKOTO TOKA, UIYILETO YePE3 PE3UCTOP.

11. OnpeaesieHne MOITHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTM CHWJIBI TOKa, HIYLIETO YEpe3 JAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KIIJI narpeBarensi.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MArHUTOB.

15. MI3ydyeHne MarHUTHOIO MOJISl MOCTOSIHHBIX MAarHUTOB IPU UX OOBbEIUHEHUH U
pa3iciICHUHN.

16. MccnenoBanue AENCTBHS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aWMOJECHCTBUS KaTYILKHU C
TOKOM M MarHuTa OT CWJIBI TOKAa U HAIPABJICHUs TOKA B KaTYIIKE.

18. I3ydyeHue AeNCTBUS MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHUe padOThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anekTpoaBurareibHOW yCTaHOBKH.

21. ONBITBL 110 MCCIIEOBAHUIO  SIBJICHUS  DJIEKTPOMAarHUTHOW  WMHIYKLUU:

UCCIICJOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPABJICHUS UHIYKIIMOHHOIO TOKA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe  JBWXKeHHE. MarepuanbHas  Touyka. (Cucrema  OoTcyéra.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBWKECHUSA. PaBHOMEpHOE  MPSIMOJIMHENMHOE
newxeHue. HepaBHOMepHOe mpsAMoJiMHEVHOE nBukeHne. CpenHsss W MIHOBEHHas
CKOPOCTb TEJa ITPYU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE mpsiMoiuHeHOe BkeHne. CBOOOIHOE TajeHueE.
Omnbitel ['anumnes.

PaBHOMepHOE [BHXKEHHE TIO OKpY>KHOCTH. Ilepmonm u wactora oOpamieHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeEMUTEIIBHOE YCKOPEHHUE.

IlepBeii 3axkoH Hprorona. Bropoi 3akoH Herotona. Tperuit 3axkoH HeroroHa.
[IpuHIMI CynepnO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: CWJIa TPEHUSI CKOJIbKEHHS, Cuja
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHUS.



Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOAHOTO Ma/IeHHUS.
JIBrxenue mianer Bokpyr CousHua. IlepBasg kocmuueckass ckopoctb. HeBecomocTs u
IIEPErpy3KH.

PaBHoBecue wmatepuanbHOM TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIIIEHHOM OChIO BpamieHuss. MomeHT cuiibl. LleHTp TskecTu.

Nmnynsc Ttena. M3meHeHue wummyibca. VMIyabC Cuiibl. 3aKOH COXPAHEHHS
MMITyJibca. PeakTuBHOE ABMKEHHE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TsDKECTH, YIPYroCTH, TPEHHS.
CBsi3b osHepruu W pabotel. [loTeHIManbHAs »dHEPrus Teya, TMOJHSATOTO HaJ
NOBEPXHOCThIO 3eMiu. lloTeHumanbHass sHeprus cxkatod mNpykuHbl. KuHernueckas
sHeprus. Teopema O KHHETHYECKOW SHEPrHMH. 3aKOH COXPAaHEHHUS MEXaHWYECKOU
DHEPIUHu.

Jlemoncmpayuu.

1. HaOmioneHne MeXaHWYECKOTO JBMXKEHMS Tella OTHOCHUTEIBHO Ppa3HBIX Tel

OTCYETA.

2. CpaBHEHME IIyT€d W TPACKTOPHUM JBWKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.
Hccnenoanne npu3HaKoOB PaBHOYCKOPEHHOI'O JIBUKECHUS.

HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

HaGnrogenne MexaHMYecKUX SBJIICHUWA, MPOUCXOIAIIMX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

A

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACChI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOnroneHnue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3MeHeHue Beca Tena Npu yCKOPEHHOM JBH>KEHUH.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanHus SHEPTUH MPY B3aUMOICHUCTBUU TEJL.

12. CoxpaHEHHUE UMITYJIbCA TPU HEYNIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHE UMITYJIbCa TTPU a0COJIFOTHO YIPYTOM B3aMMOICHCTBUM.

14. HabGmroneHne peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHHEe MEXaHUYECKOW PHEPTUHU TTPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHE MEXaHMYECKOW SHEPruu MNpHU ABWKEHHHM TeJa MOJ JEUCTBUEM
PY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa [ pasrOHa W JAIBHEMIIETO0 PAaBHOMEPHOTO
JBI>KEHUS IAPUKA WIIW TEIEKKHU.

2. OmpeneneHne CpeaHE CKOPOCTH CKOJIbKEHUS OpyCKa WU JBMXKCHHS IIapUKa
10 HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHS TeJla NPU PABHOYCKOPEHHOM JBUXEHHUM IO
HAKJIOHHOM TIOCKOCTH.



10.

11.

HccnegoBanue 3aBUCMMOCTH IyTH OT BpPEMEHH IMPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €ciau MpU PaBHOYCKOPEHHOM JBIKEHHH 0€3 HadyalbHOU
CKOPOCTU MYTHU OTHOCSITCS KakK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre koduIeHTa TPEHUS CKOTBKCHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenre pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHMH Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre padOThI CHIIbI YIIPYTOCTH IPH MOABEME Ipy3a C UCIOJIb30BAaHUEM
HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XAPAKTEPUCTUKH KOJIEOAHUH: TEPHOJ,
4acToTa, aMIUIMTyAa. MareMaTH4ecKuii W MpYyKUHHBIM MasTHUKU. lIpeBpamienne
SHEPrUM MPU KOJIeOATETbHOM JIBUKEHHUH.

3aryxatomue kosiebanus. BoinyxaeHHble kosiebanus. Pe3onanc. Mexanuueckue

BOJIHBI.

ConcTBa MexaHn4deckux BOJH. [IpomoisibHbIE M monepedyHsle BOIHBL. JlMHA

BOJIHBI U CKOpPOCTh €€ pacmpocTpaHeHHs. MeXaHMYeCKHe BOJHBI B TBEPJOM Tele,
CENCMUYECKHUE BOJIHBIL.

3ByK. I'poMKoCTh 3Byka H BbIcOTa TOHA. OTpaxkeHue 3Byka. MH(]pa3Byk wu
yIBTPa3BYK.

Hemoncmpayuu.

1.
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HaGmronenne xosjeOaHuid Ten MOX AEUCTBUEM CHJIBI TSDKECTH Y CHJIBI
yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOaHHI 1 pe30HaHca.

PacnipocTpaneHne nMpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).
HalGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnsie pabomel u onvimol.

1.
2.
3.

OnpeneneHre 4acTOThI U MEpUoa KoJieOaHUN MaTEMAaTHYECKOTO MasTHUKA.
Onpenenenre 4acTOThI U MepUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPHO/Ia KOJIEOAHU MOABEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Tepuojia KoyieOaHUl MPYKUHHOTO MasTHUKA OT
Macchbl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU MEpUOa KojieOaHul rpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3sa.



6. OmbITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh MepUoja KoieOaHUW MPY>KUHHOTO
MasiITHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3MepeHue ycKopeHHs CBOOOHOIO MaCHUS.

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

DJIEKTPOMarHuTHOE ToJie. DIJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
anekTpoMarHuTHbIX BoJH. Illkama »nexkrpoMarHuTHBIX BOJIH.  Mcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIE AABJICHUS.

JlyueBas mozens cBera. Mcrounuku cBeta. lIpsMonuHeliHOe pacnpOCTpaHEHHE
ceeta. 3armenuss Connua u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus ceeta. [loaHoe BHYTpEHHEE OTpaKeHHE
cBeta. Mcnonb30BaHuE NOJHOTO BHYTPEHHETO OTPAKEHHUSI B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nyueit B nunH3e. OnTudeckas cucreMa (oToanmnapara, MUKPOCKOIA U
Teneckona. ['ma3 kak onTudeckas cucteMa. bam3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6emnoro ceeta B criekTp. OnbiTel HptoToHA. Clio)keHHE CIIEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHEHOE pacTIpOCTPaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pa>keHui B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTtuyeckuii CBETOBO/I.

Xon nydei B coOuparolieit JImH3e.

Xoq 1y4yer B pacCEenBarOILIE! JINH3E.

[Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mojensb ria3za.

11. Pa3noxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTpPa)XXEHUsT CBETOBOTO Jiydya OT yria
nazeHusl.

2. W3ydeHue xapakTepUCTUK M300paKEHUS IpeIMeTa B INIOCKOM 3epKalie.

L X N o v A W



3. HccnepgoBaHue 3aBHCUMOCTM yTIjla MPEJOMIIEHUS CBETOBOTO Jyda OT yIJia
MaJCHUS HA TPAHULIE «BO3IYX—CTEKIION.

4. llomyueHne n300paxeHH C MOMOILBIO COOUPAIOILEH JTHH3BI.

Omnpenenenre (HOKYCHOTO pacCTOSHUS W ONTUYECKOW CHIIBI coOuparoiei
JIVH3BI.

6. OmnbITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl MO BOCHOPUATHIO IIBETa MPEAMETOB MpPH HX HAOIIOIEHUU dYepes
[[BETOBBIC (DUIIBTPHI.

Pa3nea 12. KBanroBble IBJI€eHUS.

Onwitel Pesepdopna u mnanerapnass monens atroma. Mogjens atoma bopa.
Hcenyckanne u nornoueHre cBera atroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PannoaktuBHOCTH. Allb(a, OeTa- U raMma-usnydeHusi. CTpoeHrne aTOMHOTO sjipa.
Hyxnonnas Mmozaenb aroMHOTO sapa. M3oTonsl. PagnoaktuBHble peBpaiienus. Ilepron
IoJIypacnaaa aTOMHBIX sJEp.

SnepHple peakuuu. 3aKOHBI COXPAaHEHUS 3apsJ0BOTO M MacCOBOIO YHCEI.
OHeprus CcBs3M aTOMHBIX siiep. CBsi3b Macchl M 3HEepruM. Peakuuu cuHTe3a U JEICHUS
anep. Ucrounuku 3ueprun CosHIa U 3BE3.

SAnepHas oHepretuka. JIeHCTBHS paaMOAaKTHBHBIX HW3JIy4YEeHHUH Ha JKUBbIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHexTpsl U3IIy4YE€HHS U MOTJIOUICHUS.

2. CHexkTpsl pa3MyHbIX T'a30B.

3. Conextp Bogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpUpOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CrijomHbIX U JUHEHYAThIX CIEKTPOB U3ITYUESHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTHM YAaCTHUIBI M0 TOPMO3HOMY MYTH

(no dotorpadusam).

3. H3MmepeHnue painoakTUBHOTO OHA.

IHoBTOpUTEIBbHO-0000 AU MOYJIb.

[ToBTOpUTENBHO-00001IAIOIINKA MOYJIb TMpEAHAa3HAueH JJIsl CHUCTEMaTH3aluu U
0000111eHHs] TPEIMETHOTO COJEPKAHUSI U ONBITA ESITEIbHOCTH, TPUOOPETEHHOTO TPU
M3YyYEHUU BCEro Kypca (U3MKM, a Takke g TMOJATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY »9K3aMeHy Mo (Qu3uke 11t oO0ydarolmuxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipn wW3yyeHUM IaHHOTO MOJYJIA PEATU3YIOTCS UM CHCTEMATH3UPYIOTCS BHJIBI
NEeSATENBbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBAETCS AOCTHIKEHHE MPEIMETHBIX U
MeTarpeaAMETHBIX MJIaHUPYEMBIX pE3yNbTATOB oOy4eHus, bopmupyeTcs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHUE HAyYHbIX METOJIOB HCCIEAOBAHMS



SBJICHUH MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBACHATh (PU3NUECKUE SBICHUS,
IIPUMEHSS TOJIyYEHHBIE 3HAHMS, pEIIaTh 3aJa4d, B TOM YHUCJIE KAaYECTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep NaHHOIO paslena pealu3yercs 3a
CU€T TOTO, YTO OOYUAIOLIUECS BBITOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEAJIaraeTcs:

HA OCHOBE TMOJYYEHHBIX 3HAHUI pacno3HaBaTh U HAYYHO OOBACHATH (HU3MUYECKUE
SBJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIONIb30BaTh Hay4YHbIE METObl HCCIEAOBaHUA (U3MUECKUX SIBICHUN, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJyUYECHHs TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAay4YHbIE OCHOBbI HamOoJiee BaXXHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEpP, MPAKTUYECKOrO0 HMCIOJB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHEHUS BCEX WM3BECTHBIX BHJIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBLI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynprate m3ydeHuss UMKy Ha ypOBHE OCHOBHOTO OOIETO OOpa3oBaHUA y
oOyuarorierocst 0yyT cpopMUPOBaHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

e - IMPOSBIICHHE MHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3NYECKOi HAyKH;

e - IIEHHOCTHOE OTHOIIIEHUE K TOCTHXKEHHSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - IFOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMpPOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JIOCTHXKECHUI
busuKy;

e - OCO3HAHMWE BaXXHOCTU MOPAJIbHO-ITUYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e - BOCIPHUATHE OCTETHUUYECKUX KauyeCTB (PU3MUECKON HayKu: €€ TapMOHHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e - OCO3HAHME IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIISIOLIECH KYIbTYPHI;

e - Dpa3BUTHE HAyYHOU JIOOO3HATEIBLHOCTH, MHTEpEca K HMCCIEI0BATEIbCKON
NesATEIbHOCTH;

e 5) dopmMupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJIBLHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IeHHOCTM Oe3omacHOoro oOpa3a »JKH3HM B  COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, Ba)XXHOCTH NpaBWJI OE€30IaCHOrO TOBEJCHHUS Ha
TpaHCIOpPTE, Ha JO0pOrax, C DBJIEKTPUYECKUM M TEIJIOBBIM O00OpYJOBaHUEM B
JIOMAIITHUX YCIIOBUSX;

e - chopMupoBaHHOCTH HaBbIKa pedeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIUOKY U
TaKOT0 K€ TIpaBa y IPYyroro 4eoBeKa;

e 6) TPY10BOIO BOCIIUTAHMSA:

e - QAKTUBHOE Yy4YacTHE B pCEIICHUH NPAKTHUYECKUX 3amad (B pamMKax CeMbH,
oOpa3oBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJOTHYECKOM M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHHM;

e - MHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPOQECcCHii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS

e - OpUEHTAallMs Ha MpUMEHEHUEe PU3MUECKUX 3HAHWM JJIs pelleHus 3a1a4d B 00JacTu
OKpYXalolel cpefpl, TJIAaHUPOBAHUS TIOCTYNIKOB U OIICHKA WX BO3MOKHBIX
IIOCJIEACTBUN 11 OKPYKAIOIEH CPE.Ibl;



e - OCO3HAaHHE TIJOOAJIBHOTO XapakTepa OHKOJIOTMYECKUX NpodjieM M MmyTedl ux
peleHns;

e 8) azanTanum K M3MEHAIOLIUMCH YCJIOBUAM COUMAIBLHON M IPUPOAHON Cpelbl:

e - MOTPEOHOCTHh BO B3aUMOJICHCTBUU IPU BBINOJIHEHUN HCCIECJOBAHUNA U MPOEKTOB
(u3NYECKOIl HAIIPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

e - [IOBBIIIECHHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO JAEATEIBHOCTD;

e - MOTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWUU, B TOM 4HUCIE (HOPMYIHPOBATH
U7IeH, TOHATHS, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHME Je(ULUUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00yactu

bu3uKy;
e - IUTAHMPOBAHHE CBOCTO PA3BUTHS B IPUOOPETCHUN HOBBIX (DM3MUECKUX 3HAHUI;
e - CTPEMJICHHE aHAIM3UPOBATh W BBISBIISTH B3aMMOCBS3HM TMPHUPOJIBI, OOIECTBA U

9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHHUCM (1)I/IBI/ILI€CKI/IX 3H21HHI?I;
e - OIICHKa CBOHUX I[GﬁCTBPIﬁ C y‘-IéTOM BJIMSHHA HAa OKPYKaOIIYI0 CpCaAy, BO3MOXKHBIX
TJ100aIbHBIX HOCJIGI[CTBPIﬁ.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynpTaTe ocBoeHHs mporpamMMbl 1Mo (U3UKE HAa YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOyuaromerocss OyayT chOpMHUpOBaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE IO03HABATEIbHBIE YHUBEpCAIbHBIC Y4eOHBIE ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEpCAJIbHBIC yueOHbIe JeNCTBYA, PETYISITUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBEHHBIH MPHU3HAK KIAacCU(PHUKAIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pPacCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHUSIM;

e BBISBJSITh TPUYUHHO-CJICICTBEHHBIC CBSI3M TP HU3YYEHUU (PU3NIECKUX
SIBJICHMA W TIPOIIECCOB, JeJaTh BBIBOJBI C HCIIOJIH30BAHUEM JACTYKTHBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh THIOTE3BI O B3aMMOCBI3SIX
(bU3UYECKUX BEJIMYUH,

e CaMOCTOSITENILHO BBIOMpATh CIMOCO0O pelieHus y4eOHOU (U3MUECKO 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BEIOOP HaMOOJIEe MOIXOSAIIEIO
C Y4ETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTCPHER).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:
e HCIMOJH30BaTh BOMPOCH KaK UCCIIEIOBATEIHLCKII HHCTPYMEHT TIO3HAHUS;



NPOBOJUTH IO CAMOCTOSTEFHO COCTABJICHHOMY IIJIaHY OTIBIT, HECIIOXKHBIH
bu3HUeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIETIOBaHNE (DU3UIECKOTO SIBJICHUS;
OIICHWBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAITHIO, MOTYyUYECHHYIO B
XOJI€ UCCIIEIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIEHO (hOpMYJIUpPOBaTh OOOOIICHUS W BBIBOJABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOIIIOIEHUS, OTIbITA, UCCIIECIOBAHMS;

MPOTHO3UPOBATh BOZMOXKHOE JalIbHENIIIee pa3BUTHE (HHU3HUECKUX MPOIIECCOB, a
TaK)XK€ BBIIBUTATh MPEANOJIOKEHUS 00 WX Pa3BUTHU B HOBBIX YCJIOBHSX H
KOHTEKCTaX.

PabGora ¢ unpopmaumeii:

MPUMEHATh Pa3IUYHbIE METOJbl, MHCTPYMEHThl M 3allpoChl IPH IMOUCKE H
orOope wuH(pOpPMAIMM WM J@HHBIX C YYE€TOM NPEIJIOKEHHOM Yy4eOHOU
puznyeckoil 3a1auu;

aHAJIM3UPOBaTh, CHUCTEMATU3HPOBaTh W HHTEPIPETUPOBATH HH(OPMALINIO
Pa3IMYHBIX BUIOB U (POPM IpEICTAaBICHMUS;

CaMOCTOATENIbHO  BBIOMpAaTh  ONTHUMalIbHY!0O  (OpMYy  MpPEICTaBICHUS
MH(pOpMaMK U WUIIOCTPUPOBATh PEIIAEMbIE 33]la4d HECIOKHBIMU CXEMaMH,
auarpaMmmamu, HHOM rpadukoi U ©X KOMOMHALUSMH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

B X0j/ie 00CYXXJIeHHUsd Y4eOHOro mMaTepuana, pe3yJbTaToB Ja0OpaTOPHBIX padoT
W TMPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbI H
BBICKA3bIBaTh WJICHU, HAIlCJICHHbIE Ha pEIIeHUuEe 3aJa4d W MOJJIepKaHue
Oaro>keyIaTeIbHOCTH OOIIEHHUS;

COIIOCTABJISITh CBOM CYXKJICHUSI C CYXXKJICHUAMHU JAPYTUX YYACTHHUKOB JMAjoOra,
0OHapyKUBaTh PA3IUYUE U CXOJICTBO MO3UIUH;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTAX;

nyOJIMYHO TIPEACTABIATh PE3YJbTaThl BBIMIOJHEHHOTO (DU3UYSCKOTO OIThITa
(?KCcIIepUMeHTa, UCCACAOBAHUS, IPOCKTA);

MOHUMaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOW W WHIWBUIyaJTbHOMU
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

IIPUHUMATh LIEJIU COBMECTHOM AEATEIBHOCTH, OPTAHU30BBIBATH JICUCTBUS 10 €€
JOCTIKEHUIO: PACIIPEACNIATh POJIM, OOCYKIaTh TMPOIECCHl W Pe3yIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATh CBOIO 4acTh palOThI, JOCTUras KauyeCTBEHHOTO pe3yjbTara Mo
CBOEMY HAIIPaBJICHUIO M KOOPJWHUPYS CBOW JCHCTBUSI C APYTUMH YJCHAMU
KOMAaH/IbI;

OIICHMBATh KAadeCTBO CBOETO BKJIAJla B OONIMH MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsiTuBHbIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA



Camoopranm3zanmsi:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOIIUX s
peieHus (U3NMIecKux 3HaAHUI;

OpUEHTHPOBATbCS B Pa3IMYHBIX  NOJAXOJAX  MPUHATUS  pELIEHU
(MHIMBUOYaNbHOE, MPHUHATHE pEUIEHWs B TpyNNe, MPUHATHE pPELICHUM
rpynmoin);

CaMOCTOSITENIbHO COCTAaBJISITh aNTOPUTM pelIeHus (PU3nMveckon 3amadu WU
IUIaHA MCCIIEJOBAHUSA C Y4YETOM MMEIOLIUXCS PECcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MIPe/JIaraéMble BApUAHThI PELLICHU;

JesaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U Mpejiararh rjiaH e€ N3MEHEHHUS,
OOBSCHATh  MNPUYMHBI  JIOCTHXKEHUS  (HEJOCTHWXKEHHs)  PE3yJbTaToOB
JESITeIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM YHCII€ B XOJI BBIIOJHEHMUS
(pU3HUECKOr0 MCCIEAOBAHMS WUIIM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBILINXCS CUTYallUid, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEMH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ce€0s Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOopa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MpPU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pElIeHUH (PU3MYECKUX 3a]ad WIH B
YTBEPKICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATDI

K xoniy obydeHuss B 7 KJjacce MpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

WCITOJTh30BaTh TOHATHS: (DU3MYECKUE M XUMUYECKUE SBIICHUS, HAOIIOACHHE,
OKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIWHUIBI (PU3NYECKUX BEIUYWH, aTOM,
MOJIEKYyJla,  arperaTHble  COCTOSIHMA  BemiecTBa  (TBEpAOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHWYEeCKOEe JIBIDKCHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPHUsS, pPaBHOACHCTBYIOIIAsl Ccuia, Jaedopmarus
(ynpyras, iacTudeckas), HeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI,

paznuyath siBiaeHUS (nuddys3us, TEmIoBOe MBWKEHHE 4YacTHI[ BEIISCTBA,
pPaBHOMEPHOE JBIDKEHUE, HEPABHOMEPHOE JIBUKEHUE, UHEPITHS,
B3aMMOJICCTBUE TEJ, PABHOBECHE TBEPABIX TEII C 3aKPEIUIEHHOW OCBIO
BpaIllcHMS, Tepeaada JaBJICHUsS TBEPIBIMU TEJIaMH, JKUIKOCTIMHU W Ta3aMH,
aTMoc(epHOe JaBlicHUE, TUTaBaHUE TEJI, TPEBPAIICHIS MEXaHHUYESCKOW SHEPTHH )
M0 ONHCAHWID WX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;



pacno3HaBaTh NPOSBICHUE MU3YUYECHHBIX (DU3UUYECKUX SIBIICHUU B OKPY’KAIOIIEM
MHUpE, B TOM 4YHClie (PU3UYECKUE SBIICHUS B MPHUPOE: MPUMEPHI JIBIKCHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B JKMBOM W HEXKUBOW MPUPOJE, NCUCTBUE CHUJIBI
TPEHUsS] B MPUPOJEC U TEXHHUKE, BIUSHUE aTMOCHEPHOro JIaBJIICHUS HA >KUBOU
OpraHu3M, IUIaBaHWE PbIO, phIUard B Telie 4YelOBEKa, MPU 3TOM MEPEBOJUTH
MPAaKTUYECKYI0 3aJady B Y4eOHYI, BBIICISATh CYLIECTBEHHBIE CBOWCTBA
(mpu3Haky) HGU3HUECKUX SIBICHUIA;

OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SIBJICHUS, HMCTIOIB3YS
¢u3nueckue BeIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC TEJa, CHUJIa
TpeHus, JaBjeHUE (TBEPAOIrO Tena, MKUAKOCTH, ra3a), BHITAIKHUBAIOLIAS CHJIA,
MexaHu4eckas padoTa, MOIIHOCTb, MJIEYO CUJIbl, MOMEHT CHJIbI, KO3(PUIIMEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHUHETHYECKAsi U NOTEHIMAIbHAs SHEPTHUS ),
IpU ONMUCAHUU TPABWIBHO TPAKTOBATh (PU3MUYECKHM CMBICH HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUCHUS M €IUHUIIBI (U3UYECKUX BEIMYMH, HAXOJUTh
dbopMyJibl, CBSI3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMUUHAMH, CTPOUTh TpadUKU U3YYEHHBIX 3aBUCUMOCTEH (HU3UUYECKUX
BEJINYWH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3NUYECKUE SIBICHUS U MPOIIECChI, UCTIONIb3YS
MpaBUJia CJIOXKEHUs cuil (BI0Jb OJHOU mpsiMoit), 3akoH ['yka, 3akon Ilackains,
3aKOH ApxuMmesa, MpaBuiIo paBHOBECHUsl pbluara (OJI0Ka), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPAaHCHHUSI MEXaHWYECKOW DHEPruM, MpU STOM J1aBaTh
CJIIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €ro MaTeMaTU4ecKoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SBJICHHMS, MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE€ CUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISIBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTHYECKUX
miaroB ¢ Omopod Ha |-2 W3y4YEHHBIX CBOWCTBA (U3MYECKHUX SIBJICHHM,
bu3HUeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbIC 3a7a4d B 1—2 AeMCTBUS, MCMOIL3YSl 3aKOHBI U (DOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, TOJCTABIATh (DU3UYECKUE BEIUYUHBI B
dbopMynpl W TPOBOAUTH PACUéThl, HAXOIUTh CIPABOYHBIC JaHHbBIC,
HEe0oOXOUMBbIE /Ui PEIIeHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh MOJYYEHHOU
(bu3uYECKON BEIIMUUHBL;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOITU (HU3NYECKUX
METOJIOB, B OIIMCAHUU UCCIICIOBAHUS BBIACISTH IPOBEPSIEMOE MTPEANOIOKEHUE
(runorte3y), paznuyaTh M UHTEPHPETUPOBATH TMOJYYEHHBIHA pe3yJIbTar,
HAXOJIUTh OIIUOKHU B XOJI€ OIBITA, JACJIaTh BBIBOBI I10 €r0 pe3yJibTaTaMm;
MPOBOJUTH OMNBITHI MO HAOMIOJAECHUIO (PU3UUECKUX SBJICHUN WU (PU3HMUIECKUX
CBOMCTB Tel: (OpMYyIUPOBATH MPOBEPSEMbIE MPEANONOXKEHUsA, COOUpaTh



YCTaHOBKY W3 TPEUIOKEHHOIO 00OpYJIOBaHMs, 3alUChIBaTh XOJ OMNbITA U
(GopMynTUpPOBATH BHIBOIBI;

BBIIIOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEma,
CWJIBI U TEMIIEPATYPHI C UCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX NPUOOPOB,
3alKChIBaTh IOKa3aHWs MpUOOpPOB ¢ y4€TOM 33JaHHON  aOCOJIIOTHOM
IIOIPEIIHOCTH U3MEPEHUM;

MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMYUHBI OT
ApPYrod ¢ MCHOJIb30BAaHUEM MPSAMBIX HM3MEpPEHUM (3aBUCHUMOCTU IYTH
PAaBHOMEPHO JBI)KYLIETOCS TeJla OT BPEMEHHU JBM)KCHMSI TENa, CHJIBI TPEHUS
CKOJIbKEHUS OT Beca Tela, KayecTBa OOpaOOTKM TMOBEPXHOCTEM Tel U
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CHJIbI
VOPYTOCTH OT YAJWHEHUS TMPYKUHbI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHOM 4YaCTHU Tela U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tela, OT TIJyOWHBI, Ha KOTOPYIO IOIPYKEHO TEJNO, YCIOBUH
IUIaBaHUS TE€J, YCIIOBUM paBHOBECUs pblyara M OJOKOB), y4yacTBOBaTh B
IJIAHUPOBAHUM Y4YE€OHOTO HCCIEAOBaHMs, COOMpPATh YCTAHOBKY U BBINOJHATH
U3MEpPEHHUs], CJeays NpPeasioKEHHOMY IUIaHy, (UKCUpPOBaTh pe3yibTaThl
MOJyYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE NPEIIOKEHHBIX
TabIUI ¥ TPaQUKOB, EIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
MIPOBOJIUTH KOCBEHHbIE U3MEPEHHS (PU3NUYECKUX BEJIMYUH (IUIOTHOCTH BEIIECTBA
KUJAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHsI CKOJIbKEHHUs, JABJICHHE BO31yXa,
BBITAJIKMBAIOIIAS CHUJIA, JIEWCTBYIOIIAs HA TMOTPYKEHHOE B MKUIKOCTh TEIO,
KOA(QOUIUMEHT TMOJIE3HOTO  JEWCTBUS NIPOCTBIX  MEXAaHU3MOB),  CIEIys
OPEJIOKEHHON HWHCTPYKUMHU: TIPU  BBIINOJHEHUH HM3MEpPEHU coOuparth
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UCKOMOM BEIMYMHBI;
coOJI0/1aTh MpaBUJIa TEXHUKU OE€30MacHOCTH MpH padoTe ¢ J1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIbBI IEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOILIAIOLIMECs COCyAbl, OapoMeTp, pblyar,
MO/ABMYKHBINA U HEMOABWKHBIN 00K, HAKJIIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIHUIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOIl HAa X ONMUCAHUS (B TOM YHCIIE: MOAIIMNITHUKY, YCTPOUCTBO
BOJIONIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOU
HAcoC, apeoOMETp), UCIOJb3ys 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBJICHUU U
HeoOxoauMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIrO
MCIOJIb30BaHus (PU3MUECKUX 3HAaHUHN B MOBCEIHEBHOM KU3HU AJIs1 00eCTIeUeHUSI
0€30macHOCTH TIPH OOpAIEeHUH C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXpaHEHUsl 370pPOBbS M COOJIIOJCHHUS HOPM SKOJOTMYECKOro TMOBEJCHHS B
OKPYKAIOIIEU CPELE;



OCYUIECTBJISATH OTOOP UCTOYHUKOB MH(popMaiuu B IHTepHETE B COOTBETCTBUU
C 3a/IaHHBIM MOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIINXCS 3HAHUU U MYTEM
CpPaBHEHUS PpA3IMYHBIX MCTOYHUKOB BBIACIATH HWH(MOpMAIMioo, KoTopas
SABJISIETCS] IPOTUBOPEUMUBON UITM MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBIMIOJHEHUH YYE€OHBIX 3aJaHUil HAyYHO-TOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO CONEp KaHMs, CIPABOYHBIE MaTepHUajbl, PECypPCHI
cetru  MurepHer, Bnagerp npuéMaMu  KOHCIEKTUPOBAHUSA  TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIC KpaTKHE IHCbMEHHBbIE W YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(POpMALIMKU (PU3UUECKOTO COJEPKaHUsI, B TOM YHCIIE
MyOJMYHO JeNaTh KpaTKUE COOOIIEHUS O PEe3yJIbTaTax MPOEKTOB WIIH YIeOHBIX
WCCJICOBAHNM, MPHU 3TOM TPAMOTHO MCIIOJb30BATh M3YUYEHHBI TMOHSITUWHBIN
anmapat Kypca (GU3MKU, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIINEH;

OpU  BBIIOJIHEHUH YYE€OHBIX TMPOCKTOB M HCCICAOBAHUM pacmpenessiTh
00S13aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4yaMU, CJIEIUTD
3a BBIMOJIHEHUEM IUIaHa JCHCTBUI, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIa
B JICSTEIIBHOCTh TPYMIIbI, BBICTPANBATH KOMMYHHUKATHBHOE B3aUMOJECHUCTBUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIINX.

K xoniy oOyuenuss B 8 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHHUIA:

HCMOJIb30BaTh MOHSTHS: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE IBHKEHHUE
aTOMOB W MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTALINYECKHUE U
aMmopdHbBIe Tella, HACBIIICHHBIM M HEHACHIIICHHBIA Map, BIAKHOCTh BO3yXa,
TeMIiepaTypa, BHYTPEHHSII SHEPTUs, TEIUIOBOW JBUTATENb, SJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsjl, BJIEKTPUUYECKOE TOJIE, MPOBOJHUKA WU JUAJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh SABJCHUS (TEIUIOBOE pACIIMPEHHWE W CXKATHUE, TeIulonepeaaya,
TETJIOBO€ PABHOBECHE, CMA4YMBAHUE, KaNWUIAPHBIE SBJICHUS, WCIAPEHHUE,
KOHJICHCAIIUs, IUIABJIICHUE, KpUCTAIM3aIsa (OTBEpAECBaHUE), KHUIICHHUE,
Temionepeaaya (TErIONPOBOHOCTb, KOHBEKIUS, W3TYyUYCHHE), DJICKTPU3AIM
T€Jl, B3aUMOJICUCTBUE 3apsOB, JIEUCTBUS SICKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICICTBME MArHUTOB, JACHMCTBHE MAarHUTHOIO IIOJISI Ha
MPOBOAHUK C TOKOM, DJJEKTPOMArHUTHAs WHAYKIUSA) MO ONUCAHHUIO HX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JAHHOE
(bu3rUecKoe SBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE MU3YYEHHBIX (DU3NUECKUX SBJICHUN B OKpYKalolleMm
MHpE, B TOM 4YHCIe (U3HUUYCCKHE SBICHHS B TMPUPOAC: ITOBEPXHOCTHOE
HATSDKEHUE W KalWJUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAUIBI B MPHUPOJE,
uznydenue CollHIla, 3amMep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHUE
pOChI, TyMmaHa, WHEs, CHera, »JJICKTPUYECKUE SBJICHUS B arMmocdepe,
ANEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE TI0JIe 3eMJTH, IPEiQ MOITFOCOB,



pPOJIb MAarHUTHOTO TOJIS JUISl JKU3HM Ha 3emile, MOJIIPHOE CHUSHME, IPU 3TOM
MEPEeBOUTh MPAKTHUECKYIO 3a/lady B y4eOHYIO, BBIIENSATH CYIIECTBEHHbBIE
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

ONUCHIBATh HM3YyUYEHHBIE CBOWCTBA T€A M (PU3NYECKUE SBICHMS, HCIIOJIb3Ys
(¢u3nyeckue BEIWYMHBI (TEMIEpaTypa, BHYTPEHHSAS OJHEPIUs, KOJIUYECTBO
TEIJIOTHI, yJIeJbHasl TEIJIOEMKOCTh BEIIECTBA, y/AEJbHAs TEIUIOTa IUIABJICHMS,
yJAeNIbHAsl TEIUIoTa MapooOpa3oBaHusd, yAelbHas TEIJIOTa CrOpaHHsl TOIUIMBA,
KO3 (UIIMEHT TOJIE3HOTO JICHCTBUS TEIJIOBOM MAIWHBI, OTHOCHTEIbHAsS
BJIQKHOCTb BO31yXa, OJJIEKTPUYECKUI 3apsja, CHila TOKa, JJIEKTPUUYECKOE
HalpsOKEHUE, COMPOTHUBIIEHUE IPOBOJHHMKA, YAEIbHOE  COINPOTUBIICHHUE
BEILIECTBA, pabOTa M MOLIHOCTb 3JIEKTPUYECKOIO TOKA), NpPH OIHCAHHUH
MpPaBUJIbHO TPAKTOBAaTh (DU3MUYECKUH CMBICH HCHOJb3YEMbBIX BEJIWYMH,
0003HaUeHUA M €AMHULBI (U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTUMH BEJIMYUMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTEepHU30BaTh CBOMCTBA TeJl, PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIOJIb3YS
OCHOBHBIE€  TOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOH TEOPUH  CTPOCHHUS
BEIIECTBA, MPUHIUI CYNEPHO3UIMH MOJeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juisl ydacTka nenu, 3akoH [[xoymnsa—Jlenua,
3aKOH COXpPAaHEHHUs HHEPruu, MpPU 3TOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYaLHI IPaKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISATD
OPUYUHHOCJIEICTBEHHbIE CBS3H, CTPOUTHb OOBSICHEHHE U3 1—2 JIOrMYecKux
maroB ¢ omnopod Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PUBMYECKUX SIBJICHH,
(pU3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemath pacy€THble 3aaydl B 2—3 NEHCTBUS, UCHOJB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJladyd
3alMCBIBaTh KPAaTKOE YCJIOBHME, BBISBIIATH HEAOCTATOK JAHHBIX JUISI PEILICHHUS
3a/layu, BbIOMpPATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE Mg €€ pEeIlIeHHS,
OPOBOJUTh pacy€Thl W CpPaBHUBATH IIOJYYEHHOE 3HayeHUEe (PU3NYECKOU
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (HU3HUECKUX
METOJIOB, MHCHOJb3ys OINHCAHWE WCCJIEAOBAHMS, BBIACIATh IPOBEPAEMOE
NPEANnojoXKEeHWe,  OLIEHMBaTh  MPABWIBHOCTh  TOpSAJKAa  MPOBEACHUS
UCCJIeIOBAHMUSI, I€JIaTh BBIBOIbI;

MPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3NUYECKHUX SIBJICHUN WM (HU3HUUECKUX
CBOMCTB TeJl (KaNWUISPHBIE SIBJIEHUS, 3aBUCHMOCTb JTABJIEHUS BO3AyXa OT €ro
0o0bEMa, Temmeparypbl, CKOPOCTH MpOLlecca OCTHIBAHWUS W HarpeBaHus NpU
U3JTyYeHUH OT LIBETa M3ydarollei (morionaronei) NoBEpXHOCTH, CKOPOCTh
UCIIapEHUsl BOJABI OT TEMIIEPATyphbl JKUJAKOCTU U IUIOMIAJA €€ MOBEPXHOCTH,



ANEKTpU3alusd  Tel W B3aUMOJEWUCTBHE  DJEKTPUUYECKUX  3apsoB,
B3aMMO/JICHCTBUE MOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allMsi MarHUTHBIX TOJIEH
MOCTOSIHHBIX MarHuTOB, JIEUCTBUS MAarHUTHOIO IOJS HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATENSI TTOCTOSHHOTIO TOKA):
dbopMynHpoBaTh MPOBEPSIEMBbIE MPEAMNOIOKEHUs, COOMpPAaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PY/I0OBaHUS, OMKCHIBATH XOJ OMbITa U (POPMYIHPOBATH
BBIBOJIBI

BBITIOJIHATh MPSIMBIE U3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIPSDKEHUSI C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PU3UUECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3BMEPEHUN C YUETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

MPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (U3UYECKOW BEIUYUHBI OT
JPYTOi C UCTIOJIB30BAHUEM MPSMBIX U3MEPEHU (3aBUCUMOCTh CONIPOTUBIICHUS
IPOBOJHUKA OT €r0 JIJIMHBI, IJIOMIAAW IMONEPEYHOTO CEUYEHHS U YIEIBbHOIO
CONPOTHUBJIEHUSI BEIIECTBA MPOBOJHUKA, CHJIbI TOKAa, HAYIIETO 4Yepe3
MIPOBOJTHUK, oT HaIpsHKCHUS Ha MIPOBOJHUKE, UCCJIEI0BAHNE
MOCJIEIOBATEIbHOTO M MNapaJUIeIbHOTO  COEJUHEHUH  MPOBOJHHUKOB):
IUTAHUPOBATh KCCIIECOBAaHUE, COOUPATh YCTAHOBKY U BBITIOIHATH U3MEPEHUS,
cienysi TPEMIOKEHHOMY TIUIaHy, (UKCHPOBATbh pPE3YNbTAaThl MOJIYYCHHOU
3aBUCHUMOCTH B BHJI€ TaOJMI] U TpaduKOB, AeiaTh BBIBOJABI MO pPE3yjibTaTaM
HCCJIEI0BAHMS;

MPOBOAUThL KOCBEHHBbIE HU3MEpeHus (u3nueckux BeduuuH  (yAenbHas
TEMJI0EMKOCTh BEIIIECTBA, COMPOTHUBJICHHE MPOBOJHUKA, pad0OTa U MOITHOCTH
AIEKTPUYECKOTO TOKQ): IJIAHUPOBATh U3MEPEHU, coOupaTh
AKCIEPUMEHTAIIbHYI0 YCTaHOBKY, CJIeys MPEIJIOKEHHON WHCTPYKIUU, U
BBIYUCIISATh 3HAYEHUE BEJIMUHUHBI,

coOI0/IaTh TMpaBHUJia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
00opy1oBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOpON Ha WX OMHUCaHUsA (B TOM 4YHCIE: CUCTEMa OTOILICHUS
JIOMOB, THUTPOMETp, IapoBas TypOWHA, aMmmIepMeTp, BOJbTMETP, CUYETUUK
ANEKTPUYECKON DHEPTUH, SIECKTPOOCBETUTEIBHBIE MPUOOPHI, HarpeBaTeIbHbBIE
AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKHUE MPEIOXPAHUTEIIH,
AJIEKTPOMArHuT, AJIEKTPOABUTATEIh MOCTOSTHHOTO TOKA), WMCIOIb3Yys 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBJICHUA U  HeoOxoaumble  (usmyeckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA M M3MEPUTEIBHBIC TPUOOPHI
[0 CXeMaM M CXEMaTUYHbIM PHUCYHKaM (>KUAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CrOpaHHs, AJIEKTPOCKOIL,
peocTaT), COCTaBJISITh CXEMbl JICKTPUUYECKUX IeNel C MOCae0BaTEeIbHBIM U



napajuleJbHbIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyasl YCJIOBHbIE O0OO3HAYEHUS
AIIEMEHTOB SJIEKTPUUECKHX IIeTIeH;

MPUBOIUTH MPUMEPHI (HaXOIUTh MH(GOPMAIMIO O MPUMEpPax) MPaKTUYECKOTO
UCIOJIb30BaHuUs (PU3MUECKUX 3HAHUI B TOBCEIHEBHOM KM3HU JJIs1 00€CIICUEHHUS]
0€30MacHOCTH IIpU OOpalllEHUH ¢ IpUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXPAaHEHHUs 370POBbsl U COOJIOJIEHUS HOPM D3KOJIOTHUYECKOTO TOBEICHUS B
OKPYXaroUIEn Cpee;

OCYIIECTBIISAITh MOUCK HHPOpMAIMK Pu3ndeckoro coaepxanus B HMutepHere,
Ha OCHOBE WMEIOIIMXCS 3HAHUH M MyTEM CpPABHEHUS JOINOJHUTEIbHBIX
MCTOYHUKOB BBLACIATh HH(POPMALINIO, KOTOpasl SABJIAETCS POTUBOPEUNBOMN WU
MOET OBITh HETOCTOBEPHOM;

WCIIONIb30BaTh TPU BBHIMOJHEHUH Y4YEOHBIX 3aJlaHuil  HAyYHO-TOMYJISIPHYIO
JUTEpaTypy (PHU3NYECKOro COAECpKaHUs, CIPAaBOUYHBIE MaTepuaibl, PECYpChl
cetu  VHTepHeTr, BiaAerb NpuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusl UHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 00001as
WH(GOPMAIIMIO U3 HECKOIBKUX HMCTOYHUKOB (PU3UYECKOTO COACPKAHHS, B TOM
yycie  NyOJUYHO  MPEACTaBIATh  pe3yJbTaTbl  MPOEKTHOW  WIIU
UCCIIEIOBATENIbCKON  N1€ATENbHOCTH, MPU 3TOM TPAaMOTHO HCIIOJIb30BATh
W3YYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKu, COMPOBOKAATH BHICTYIIJICHHUE
MPE3CHTAIUEN;

MIPH BBITTOJIHEHUHU yUEOHBIX MPOEKTOB M MCCIEAOBAHNUN (DU3MUECKHUX MPOIIECCOB
pacnpeneniaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU
3aJjladyaMHM, CJIEIUTh 3a BHIIOJHEHHEM IlIaHa JEUCTBUN U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHWBaTh COOCTBEHHBIM BKJIaJA B JCSATEIBHOCTh TPYIIIHI,
BBICTpaWBaTh KOMMYHUKATHBHOE B3aWMOJCWUCTBHUE, TPOSBISISI TOTOBHOCTH
paspemiaTh KOHQIUKTHI.

K xoniy oOydyeHuss B 9 kJjacce npeamMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

WCIIOJIb30BaTh MOHATHA: CUCTEMA OTCUETA, MAaTEpHUANIbHAS TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOro ABWXKeHus, jAedopmauus (ymnpyras,
IJIACTUYECKAs), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M
NEeperpy3kd, LEHTP TsHKECTH, aOCONIOTHO TBEPAOE TeENo, LEHTP TKECTH
TBEPAOTO TeEja, paBHOBECHUE, MEXaHUYECKHE KOJeOaHUs M BOJHBI, 3BYK,
uH(Qpa3ByK U YIbTPa3ByK,  DJICKTPOMATHUTHBIE  BOJHBI,  IIKajia
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M AAIbHO30PKOCTb, CHEKTPHI
UCIyCKaHWsl M TMOTJIOIIeHus, anb(a, OeTa- M ramMma-u3iaydeHHs,, HU30TOIIb,
AJIEpHAs DHEPTEeTHKA;

paznuyaTh sBJIEHUS (PAaBHOMEpPHOE U HEPAaBHOMEPHOE MPAMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUJKEHHE, CBOOOIHOE MaJIeHHe
T€J, PABHOMEPHOE JBIKEHHE II0 OKPYXXHOCTH, B3aWMMOJEUCTBHE Tel,



pCaKTUBHOE  JBMJKCHHME, KojeOareabHOe JBIDKEHHE  (3aTyxalolme |
BBIHYKJICHHBIE KOJICOaHUs ), pe30HAHC, BOJTHOBOE JBHKCHHE, OTPAXKCHHE 3BYKa,
MPSIMOJIMHEHHOE pacpOCTpaHeHUE, OTPAKCHHUE W TIPEJIOMIICHUE CBETA, ITOJTHOS
BHYTPECHHEC OTPaKECHHEC CBETa, pa3jIoKEHHE OCJIOro CBeTa B CIEKTP M
CIIO)KCHHME  CICKTPaJbHBIX  IIBETOB, JHUCICPCHUS  CBETa, CCTCCTBCHHAs
pPaJIMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTrO CIIEKTpa HW3IIyYCHHUsS) I10
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JICMOHCTPUPYIOLTUX
TaHHOE (PU3UUYECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3HUECKHUX SBICHUH B OKPYIKAIOIIEM
mupe (B TOM 4Yuciie (pU3UYECKHE SBICHHUS B MPHPOJE: HPUIMBHI U OTJIMBEI,
nBwkeHne ITutaHeT COJIHEYHOW CHCTEMBI, PCaKTUBHOE JBHIKCHHE IKHBBIX
OpPTraHHW3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3eMJICTPSCEHUE, CCHCMUYCCKUE
BOJIHBI, I[yHaMH, 05XO, I[BETa TCJI, ONTHYCCKHC SBJICHUSI B IPUPOJE,
OMOJIOTHYECKOE JCHCTBUE BHJIMMOIO, YJIBTPa(QHOICTOBOTO M PEHTTCHOBCKOIO
U3JIyYCHUH, ©CTECTBCHHBIH pPaJWOAaKTHBHBIA (POH, KOCMHUYCCKHE JIyYH,
paJIMOaKTUBHOC U3IyUYCHHUE IPUPOTHBIX MUHEPAJIOB, ICHCTBHE PaJHOAKTHBHBIX
U3JIy4EeHUH Ha OpraHW3M YeJIOBEKa), MPU STOM IEPEBOJUTH IMPAKTUYCCKYIO
3aJlayy B y4eOHYIO, BBIACIATh CYIICCTBEHHBIC CBOHCTBA (IIPU3HAKH)
(U3HYECKUX SBIICHHMIA,

OIMCHIBATh HW3YyYCHHBIC CBOWCTBA TEA M (DU3MUYCCKUE SBICHHS, HCIIOIB3YS
¢u3nyecKkue BEIWYHMHBI (CPeIHSS W MIHOBCHHAas CKOPOCTh Tejla IIpH
HEPAaBHOMEPHOM JIBM)KCHHH, YCKOPCHHE, IIEpeMEIIeHUE, IyTh, YyrjoBas
CKOpPOCTh, CHJIA TpPEHHs, CHWJIa YIOPYIOCTH, CHJIA TSDKECTH, YCKOpEHHE
CBOOOJIHOTO IMaJICHHS, BEC TeJIa, UMITYJIbC Teja, UMITYJIbC CHJIbI, MEXaHUYEeCKas
paboTa W MOIIHOCTh, IOTCHIMAJIbHAS JSHEPIUs Telia, IOJHATOTO HaJ
MOBEPXHOCTBIO  3€MJIM, IIOTCHIIMAJIbHAS DHEPrUS  CKATOH  IPYXKHHBI,
KHHETHYECKasl SHEPrus, MOJHAs MEXaHWYeCKas JHEPrus, MEepHOJl W YacToTa
KOJICOaHMM, JIJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa,
IOKa3aTellb NPEIOMJICHUS CpEbl), NMPU ONHMCAHWM IPaBUILHO TPAKTOBAThH
(U3MYCCKUN CMBICT KCIONIB3yeMbIX BEIWYMH, OOO3HAYCHHS U CIUHUIIBI
(GU3NYCCKUX  BEIWYMH, HAaXOAUTh (OPMYJBI, CBS3bIBAIOIIME JAHHYIO
(U3MYIECKYIO BEJIMYMHY C IPYTUMU BEJIMYNHAMH, CTPOUTH TPaAPUKN N3YICHHBIX
3aBUCUMOCTEH (PU3HUCCKHUX BEJINYHUH;

XapaKTepU30BaTh CBOMCTBA T, (PU3HUYCCKUE SIBJICHUS U MPOLECCHI, UCTIOIb3YsI
3aKOH COXPAaHEHHs DJHEPIMHM, 3aKOH BCEMHPHOTO TATOTCHHUS, MPUHIIUI
CYNEPIO3UIIMK CUJI, TPUHIIMIT OTHOCUTENBHOCTH [ anmies, 3akoHsl HploTOHa,
3aKOH COXpaHCHHSI HMMITYJIbCa, 3aKOHBI OTPAKCHHUS W TPEIIOMJICHHS CBETA,
3aKOHBI COXPAaHEHHUS 3aps0BOI0 M MAacCOBOI'O YMCE IPH SIACPHBIX PEaKIIMIX,
OpH 3TOM JIaBaTh CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3allMCHIBATh €ro
MaTeMaTHYECKOE BhIPAKCHHUE;



OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YUCJIE U B KOHTEKCTE
CUTyallMii TMPAKTHKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIATh MPUUUHHO-
CIICICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHWE U3 2—3 JIOTHYECKUX IIIaroB ¢
ornopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (PU3MUYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3a1ayu (ONMHUpAOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHIA),
WCIIONIB3Ysl 3aKOHBI W (DOPMYIIBI, CBS3BIBAIONINE (HU3UYECKUE BEITUYMHBI: HA
OCHOBE aHaJM3a YCJIOBHS 3aJa4d 3allUCHIBATh KPATKOE YCJIOBHE, BBHISBISATH
HEJOCTAIOIINE WM W30BITOUHBIE JaHHbIC, BBHIOUPATh 3aKOHBI U (HOPMYJIBI,
HEOOXONUMbIE Ui pEHIeHWs, MPOBOJUTh  pacyéThl M  OLECHUBATH
PEATUCTUYHOCTD TTOJTyICHHOTO 3HAYCHHS (PU3HUECKON BETNYNHBI,
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOITH (HU3UICCKUX
METOJIOB, HCHOJB3ys OIKMCAHHE WCCJIENAOBAHMS, BBIICIATh IPOBEPIEMOE
NPEANoiIOXKEHNEe,  OLICHMBaTh  NPABWIBHOCTH  MOPSAKA  MPOBEJCHUSA
UCCJIeIOBAHUS, JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YNIbTATHl HAOIIOICHUN
Y OTIBITOB;

MIPOBOJIUTH OIMBITHI 10 HAOTIOACHUIO (PU3NUYECKHUX SIBICHUN WIH (U3HMICCKUX
CBOMCTB Tell (M3ydyeHHE BTOpPOro 3akoHa HpIOTOHA, 3akOoHAa COXpaHEHUs
SHEPTUU, 3aBUCUMOCTH NEPHOJIa KOJICOAHUM MPY>KMHHOTO MasTHUKA OT MacChl
rpy3a W JKECTKOCTH TPYXKHHB W HE3aBUCHMOCTh OT AaMIUIATYABI MaJIbIX
KojeOaHu#, MPSAMOJMHEHHOE PACIpOCTpaHEHUE CBETa, paslioKeHHEe Oenoro
CBETa B CIEKTp, M3YUYCHUE CBOWCTB HM300paXe€HUS B IUIOCKOM 3epKajie W
CBOMCTB HM300paXECHHS TMpeaMeTa B COOHparoIlel JMH3e, HaOII0IeHNE
CIUIOLIHBIX W JMHEHYATHIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSITEIIbHO COOMpAaTh
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHUS, ONMMCHIBATH XOJ OMBITA H
€r0 Pe3yJIbTaThl, POPMYITHUPOBATH BHIBOIBL;

POBOJUTH TPU HEOOXOAUMOCTH CEPUI0 TPSMBIX H3MEPEHUH, Ompenensis
CpenHee 3HAuYeHHME u3MepsieMol  BenmuuuHbl  ((POKyCHOE  paccTosHue
coOuparomieid  JUH3bI), O0OOCHOBBIBATH  BHIOOp  crmocoba  M3MEpeHus
(M3MepUTENHLHOTO TTPUOOpPA);

IPOBOJIUTh  HWCCJICJAOBAHWE  3aBUCHUMOCTEH  (DU3WUYECKUX  BEIMYMH  C
WCIIOJIb30BAaHUEM TMIPSIMBIX HM3MEPEHHM (3aBUCHMOCTh MYTH OT BPEMEHU TIPH
PAaBHOYCKOPEHHOM JBHKEHUU 0€3 HadalbHON CKOPOCTH, Meprojaa KojeOaHUi
MaTEMaTHYECKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTja OTPaKECHUS
CBETa OT yIJIa MaJICHUs U yTiia IPEJIOMJICHHUS OT yTIila MaJcHus): TUIAHUPOBAThH
UCCIICJIOBAaHUE, CaMOCTOATEIBHO  COOMpaTh  yCTaHOBKY, (DUKCHUpPOBATh
PEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIEC TaOJIUIl U
rpaduKoB, AENaTh BHIBOBI IO pe3yIbTaTaM UCCIIEIOBAHHS;

IIPOBOJIUTH KOCBEHHBIC U3MEPECHUS (DU3UICCKUX BEIMYUH (CPEAHSIS CKOPOCTh U
YCKOPEHHE Tejla TMPU PaBHOYCKOPEHHOM JBW)KCHHH, YCKOPEHHE CBOOOIHOTO
MajeHusi, >KECTKOCTh TPYXKHUHBL, KOIPPUIIMEHT TPEHUS CKOJIBKCHHS,



MexaHudeckas paboTa W MOIIHOCTb, YacTOoTa M TMepuoj  KoseOaHui
MaTEMaTHYECKOr0 U MPYKHHHOTO MasTHUKOB, ONITUYECKasi CHUJIa COOMparomieit
JUH3bI, PAAUOAaKTUBHBIA  (DOH): IUTAHUPOBATH HM3MEPEHUs, COOHpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY W  BBINOJHATh  W3MEPEHHMs, CIeAys
NPENJIOKEHHOW  WMHCTPYKIMH,  BBIYKMCIATH  3HAYCHUE  BEJIMYHMHBI U
AHAJIM3UPOBATh IMOJYYEHHBIE pPE3yJbTaThl C YYETOM 3aJaHHOW MOTPEUIHOCTH
U3MEPEHN;

co0MIoaTh MpaBujia TEXHUKH O€30MacHOCTH MpU paboTe C 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh  OCHOBHBIE TNPHU3HAKU  M3YYCHHBIX  (DU3UYECKUX  MOJIEINICH:
MarepuaibHas TOYKA, a0COJIFOTHO TBEPAOE TEJIO, TOUEUHBI HMCTOYHUK CBETA,
Jy4, TOHKAs JIMH3a, [JIaHETapHasi MOJENIb aTOMa, HYKJIOHHAsI MOJIEIb ATOMHOTO
aJpa;

XapaKTepU30BaTh MPUHLUIBI AEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOpPOl HAa MX ONUCaHus (B TOM YHCIE: CHHIOMETP, JAaTUUKH
MOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUsS, PAKETa, 3XOJOT, OYKH, MEPHUCKOI,
¢oToamnmapaT, ONTHYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETpP, Kamepa
Bunbscona), ucnonp3yss 3HaHMS O CBOMCTBaxX (PU3MUECKUX SBICHUH U
HEoO0XOoAuMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTENIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB IPH
pelIeHNH y4eOHO-MPAKTUYECKUX 3a7a4, ONTUYECKUE CXEMbI JJI1 MOCTPOECHUS
U300paKEHUN B IJTIOCKOM 3€pKajie M COOMparoIIeH JIMH3E;

OPUBOJUTH NPUMEPHI (HAXOJUTh MHGOPMAIUIO O MPHUMEpPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU sl 00ecrieueHus
0e30MacHOCTH MPHU OOpaIllEeHUH C MPUOOpPaMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPAHEHHUSI 370POBbsi U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBEIEHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIISATh MOUCK MHPOpMAMK Pundeckoro coaepxanus B MHTepHere,
CaMOCTOSATENIbHO  (OpMyJIMpysl  TOMCKOBBIA  3alpoc, HAXOOUTh MYTH
omnpeneneHusi JIOCTOBEPHOCTH TOJYYeHHOW HWH(OpMauuM Ha  OCHOBE
VMMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIb30BaTh TMPU BBIMOJIHEHUH Y4YEOHBIX 3aJaHuil HAyYHO-MOMYJISIPHYIO
IUTEPATYpy (U3HUECKOTO COJIepKaHMs, CIPaBOYHbIE MaTepuasbl, PECypChl
cetu  WHrepHer, BraaeTb nOpuUEMaMu  KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHbIC IHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHpOpMallMM M3 HECKOJbKMX HCTOYHHMKOB (PU3UYECKOrO COJEpKaHus,
nyOJUYHO MPEACTABIATH PE3YyIbTaThl MPOEKTHOM WM UCCIEI0BATEIbCKON
NESATEIbHOCTH, TIPU 3TOM T'PAMOTHO HCIOJIb30BaTh M3YUYECHHBIW TMOHATUWHBIN



anmapaT HM3y4aeMoro pasjena (QU3MKH M CONPOBOXKIATh BBICTYILJICHHUE
Mpe3eHTaluel ¢ y4ETOM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Kontpoabusie IIpakTuueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAOLIEr0 MUpa
bubnunoreka LIOK
1.1 ®dusuka - HayKa o oze 2
HI3HKa - HayKa O pHpo https://m.edsoo.ru/7f416194
b K
1.2 duznyeckre BETUIHHEI 2 1 noamotexa O
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa [IOK
' ya g https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 C 1
TPOCHHE BEIIECTBA https://m.edsoo.ru/7f416194
5 JIBM>KeHUEe U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoteka IIOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2. A 2
3 TPETATHEIE COCTORRMA BeMECTd https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuikeHue u B3auMo/aeiicTBue e
but6mmorekxa [IOK
3.1 M 3
CHAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
bu6 OK
3.2 Nuepuus, Macca, INIOTHOCTH 4 1 nomorexa 11

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




but6mmoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
42 flaprertne xiKoCTH > https:/m.edsoo.ru/7416194
bubnuoreka [{OK
4.3 ATMOC(epHOe faaeHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTBH. JHEprus
bu6nmorexa LIOK
1 P 1
> a00Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2 I1 1
> POCTHIC MEXATHIMET > https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
53 M 4 1
eXaHrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble ABJI€eHUS
bu6mmoreka [IOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILITOBBIC TIPOLECehl https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MArHUTHBIE SIBJIEHUS
71 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' 1 X B3aUMOJCHUCTBHC https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cedsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHAA HHAYKILIA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KVIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Mexannueckue siBJIeHHUS
11 MexaHn4eCKOe IBHIKCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
’ OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bu6 K
1.2 B3aumonelicTBue Ten 20 1 3 nommotexa [0
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nommorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XQHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Mexanndeckue Bo .3 8 1 3
RAHITICCKHC BOTBI. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pasnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 ) bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbIE SIBJICHUS
bu6mmnoreka [JOK
4.1 3aKoHBI pacOpOCTPaHEHUS CBETA 6 2
pactpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bubnuoreka [IOK



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

bu6mmoreka [IOK

4. P 2
3 a30EHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe iBJICHUSA
bubmuorexa [JOK
.1 " 4 1
5 CITYCKaHHUE U TMOTJIOIICHHE CBETa ATOMOM hitps/m.cdsoo.ru/7f4 1ada6
bubmuoreka [JOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHpie peaxiui 7 I https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTOopuTe1bHO-00001AK0IIUIT MOAY/Ib
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUST 9 ) bubnuorexa [JOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IINTAHUPOBAHMUE
7 KUIIACC

Ne
n/n

Tema ypoka

®usnka — Hayka o npupoje. SBieHus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

du3znyeckue BEIUUYUHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl MPH MOMOIIHN YKUIKOCTHOTO
TEPMOMETpA U JIaTYMKa TeMIepaTypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayK{ U3y4aroT [IPUPOY.
EcrecTBeHHOHay4HBIN METO TO3HAHUS.
Onucanue GpU3NUECKUX SBICHUH C
[IOMOILIBIO MOJEIIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIpoepka
TUIOTE3bI: JATbHOCTD MOJETA IapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJblIIe BHICOTA ITycKa'

Crpoenue BemecTBa. OMbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

JIBr>KeHne 4acTHIl BEIESCTBA

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e




Ypoxk-uccienoBanue «OnbITh IO

MPYXUHBI OT HpHJ’IO)I(CHHOﬁ CHIIBI»

9 HAOII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBs3b MeXy CBOMCTBAMU BELIECTB
B Pa3HbBIX arperaTHbIX COCTOSIHUSIX U UX
11 ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. bubmmorexa [IOK
. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIbI
12 Mexanunueckoe aBrxeHue. PaBHoMepHOE 1 bubnuorexa [JOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CropocTs. EAMHHLEL cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKECHUSA bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH uHEPIUH.
15 BzapII)MoaeﬁCTBMe TCJ‘IpKaK IIPUYHHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHS Tell
16 [TmoTHOCTE BemiecTBa. PacueT mMaccel u bubmuorexa [JOK
oObema Tesa 1o ero IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TENa»
13 Pemenue 3amaq mo teme "[lmoTHOCTH bu6mmoreka [IOK
BemecTBa" https://m.edsoo.ru/ff0al23¢c
Cuia Kak XapakTepucTuka
19 B3aumoiericTBus Tei. Cuila ynpyrocTu.
3axoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopMariim)




21

SIBnenune taroredusa. Cuia TOKECTH

CBs13b MEX]ly CUJION TSKECTH U Maccoi

bubmuorexa [JOK

22 fena. Bec Tena. ”PGI_HCHI/IC 3a7a4 10 TEME hitps-//m.cdsoo.ru/ff0al 778
Cuia Tsxectu

3 Cuiia TsKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
OU3NYECKUE XAPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepettite ci. JlamoMeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pewenue 3amgau o reme
"PaBHonelicTByrOIAas cui”

)3 TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. bubnuorexa [JOK
TpeHnue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «13yuenue

79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnoreka [JOK
CUJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLINXCS TOBEPXHOCTEN»

30 PCHIGHI/Iﬁi 3aJ1a4 Ha ?Hp@I{CJ‘ICHI/IC
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amau no remam: «Bec Tenay,

31 «['paduueckoe n3oOpakeHne U, bubmmorexa [TOK

% https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CHII»
KonTponbHas pabota mo Temam:
1 «MexaHnnueckoe qBUKeHUEe», «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
33 Hasnenue. CriocoObl yMEHBITICHUS 1 bubnuotexa [JOK




YBCINYCHHUA TaBJICHUSA

https://m.edsoo.ru/ff0a20a6

34 JaBneHue raza. 3aBUCUMOCTb JIaBJICHUS bubmmoreka [JOK
rasa oT o0bEma, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
35 IIepenava naBineHus TBEPABIMU TEIAMU, bubnuoreka [IOK
JKUIKOCTSIMU U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B JKHMAKOCTHU U ra3e, BhI3BaHHOE bubnuorexa [JOK
JICHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agad mo teme «/laBnenue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaromtecs cocy b https://m.edsogru/ff0a297o
39 I'mppaBnuueckwuii npecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Ipuanner
A1 CYIIIECTBOBAHUS BO3IYIIIHONW 000JIOUKHI bubnmnoreka [JOK
3emutd. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS
bubnmnoreka [JOK
42 Bec Boznyxa. AtmocdepHoe gaBieHne https://m.edsocL).Iru/fanZbSa
43 N3mepenue aTMochepHOro AaBJICHUS. bubnuoreka [IOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTBH aTMOC(EPHOTO aBJICHHS OT bubnmnoreka [JOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [HOK
JaBJICHHE Ha Pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtmochepHoe
nasieHue"
47 JleicTBUE KUJKOCTH U Ta3a Ha bubmuorexa [JOK




MOTPYKEHHOE B HUX TeJ0. ApXHUMeI0Ba

https://m.edsoo.ru/ff0a3276

cuna
JlaGoparopHas padora «O1mpeneiieHue
48 BLITaEKHBEIom:ﬁ CHUIBI, z[efII)CTBy}omeﬁ Ha buGnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTbHY
Jlaboparopnas paboTa 1mo Teme
49 «Hccnenosanne 3aBUCUMOCTH Beca Tejla B bubmuoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
>0 Hnapate Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy30noabEMHoCTH"
Pemenue 3amad mo remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmorexa LHOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
>3 Mexantiieckas pagora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
>4 Mormg0CT®. EApHans: MOmEoCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenoBanue "Pacy€r MOIHOCTH,
pa3BuUBaeMoM IpH Mo IbEME TI0 JiecTHUIIE"
56 [Ipocteie Mexanu3msl. Poruar. PaBHoBecue
CHWJI Ha phIuare
KonTponbHas pabota mo Teme «JlaBneHue
57 TBEPABIX TN, KUAKOCTEH U Ta30By» /
Bcepoccuiickast npoBepouHas paboTa
53 PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnnorexa [JOK

Teme «JlaBneHue TBEPABIX TEI, KUAKOCTEH

https://m.edsoo.ru/ffOadffe




59

1 Ta3oB» / Beepoccuiickas mpoBepoyHas
pabora

Prruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHas padorta «/ccnenoBanue
YCIIOBUI PaBHOBECHS pPbIYara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemmenue 3aa4 o TemMe «Y CI0BUSA
paBHOBECHsI pbIYara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

62

63

KoaddutmenT mone3noro neicTBust
MmexanusMma. JlabopaTopnas pabora
«M3mepenne KIIJI HaKIOHHOM IIIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
momHocTh, KITI"

Mexannyeckas sHeprus. Kunernueckas u
MOTEHIMaIbHAs DHEPT U

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

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

64

65

66

67

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
M3MEHEHUS KUHETUYECKOU U
MOTEHIIMAJIbHON SHEPTHH MTPU CKAaThIBAHUU
Teja 10 HAKJIOHHOM MI0CKOCTH"

KonTponbHas pabota no Teme «Pabora u
MOIIHOCTb. DHEPIHsI»

Peseprubrit ypok. Pabora ¢ Tekcramu mo
Teme "MexaHnueckoe JIBHKeHue"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6

68

Peseprubrit ypok. Pabora ¢ Tekcramu mo
teme "Pabota. MoutHocTs. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka KonrTpoabubie | IlpakTunueckue op
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO
4 Y Ta3000pa3HOr0 COCTOSIHUI BEIIECTBA Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KHMHETUYECKOU TEeOpUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubnmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U cxaTue 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEeMIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS YaCTHII
9 Buytpennss sneprus. CriocoOsl ] bubmuoreka [IOK
M3MEHEHUS BHYTPEHHEN YJHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Bunae! renionepenaun 1
A pea https://m.edsoo.ru/ff0a6412
1 VYpok-koudepenuus "[IpakTuueckoe ] | bubnnorexa [JOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0




BCIIECTB U MAaTCpUAJIOB B LCIIAX

sHeprocoepexeHus"
12 KonuuectBo TemnoTsl. Y aenbHast bubnmoreka [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHME TeII0BOro OagaHca. bubmumoreka [IOK
TemooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtophast pabdota "HcciaenoBanue
14 SIBJICHUS TETNIOOOMEHA MPU CMEIINBAHUT bubmmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiuei BOAbI
Pacuer konuyecTBa TEIOTHI,
15 HEOOXOIUMOTO JJIsl HATPEBAHUSA TeNa U
BBIICJIIEMOT0 UM MPU OXJIAXKICHUU
16 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [JOK
yZEJIbHOW TEIJIOEMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[TnaBiieHne u OTBEpAEBAHNE
18 KPUCTAJZIMYECKUX TeJI. Y IeJbHasl TEII0Ta bubmmorexa LOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yAEIbHOU TEIJIOTHI IUIaBJIEeHHMS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJICHCAIIUH. bubmuorexa [JOK
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JTaBJICHHS
Brnaxxnocts Bo3ayxa. JlabopaTopHas ) BuGmorexa LOK
22 pabota "OnpezeneHre OTHOCUTEIbHOM

BIIQYKHOCTH BO3yxa"

https://m.edsoo.ru/ff0a7628




Pemenwne 3aa4 Ha onpezeneHue

23
BJIQYKHOCTH BO3/yXa
[TpuHUIMIIBI paOOTHI TEIJIOBLIX JBUTATENCH.

24 [TapoBas TypOuHa. J/[Buraresns
BHYTPEHHETO CrOpaHus

)5 KII/J remioBoro asuratesns. TernaoBbie bubmmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYXKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7¢c

26 3aKOH COXpaHEHMsI U IIPEBPALLICHUS
SHEPTUU B TEIUIOBBIX MpOIeccax
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo

" bubnnoreka [JOK
27 teme "TemnoBekle sBiaeHus. I3MeHenune
. " https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHUI BELIECTBA
KonTtponsHast padora o Teme "TemmoBbie
28 siBJIeHUS. VI3MeHeHue arperaTHbIX bubmorexa LHOK
T " p https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BELIECTBA

79 DnekTpuzanus Tei. JIBa pona
ANEKTPUUECKUX 3aPSI0B

30 VYpok-uccnenopanue "IneKTpusanus Teml
MHAYKIIMEN U IPU CONPUKOCHOBEHUN"

31 B3aumopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpspkeHHOCTh

32 ajIeKTpuuYeckoro nois. Ilpuanmn bubmorexa LHOK

p P . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UITUH DJICKTPUUECKHUX MOJICH
13 Hocurenu anekTpudeckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

34 [IpoBOgHMKY M TUANEKTPUKH. 3aKOH bubnnorexa [JOK
COXpaHEHUs DIEKTPUYECKOr0 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubnnorexa [JOK

OJICKTPUYCCKUX 3apAJ0B

https://m.edsoo.ru/ff0a90cc




DJIEKTPUUYECKUI TOK, YCIOBUS €T0

36 cyuectBoBanus. MlctouHuKun bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIefiCcTBHS DIIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere
38 JIEKTPUYECKOTO I10JIs1 HA IPOBOJAHUKH U 1
JURJIEKTPUKH"
39 DNEKTpUYECKUH TOK B METaLIaX, bubnnorexa [JOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuyueckas Lenb U €€ COCTaBHbIE
YacTH
A1 Cuna toka. JlabopaTopHas pabota 0.5 bubnnoreka [JOK
"N3MepeHue u peryiupoBaHue CUibl ToKa" https://m.edsoo.ru/ff0a8bd6
DJIeKTpUUecKoe HarpskeHue. Bonbtmertp.
42 JlaGopaTtopHas padota "M3mepenue u 0.5 bubmorexa LHOK
" https://m.edsoo.ru/ff0a9e14
pEryJIMpOBaHNE HANPSIKEHUS
43 ConpoTHBIeHUE MPOBOAHUKA. Y JICIBHOE bubnuotexa [JOK
COIIPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCUMOCTh
m AIEKTPUIECKOTO COMPOTUBICHUS | bubnmnoreka [JOK
[IPOBOJIHUKA OT €0 JIIWHBI, IUIOAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeUeHus: U MaTepuana”
45 3aBUCUMOCTh CUJIBI TOKA OT HANPSHKEHUS. bubnmoreka [JOK
3akon Oma aJ1g y4acTka 1enu https://m.edsoo.ru/ff0aa44a
JlaboparopHnas pabota "HccrnenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 | bubnuorexa [JOK
pE3UCTOP, OT CONPOTUBJIEHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HapspKEHUs Ha pesucrope”
47 [TocnenoBarenbHOE U NapalIeIbHOE




COCIUHCHUA ITPOBOAHHUKOB

JlaboparopHas pabota "IIpoBepka
NpaBUJiIa CI0KECHUS HANIPSDKEHUH MTPH

bubmuoreka [JOK

48
[OCJEI0BATEILHOM COEAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padora "I[IpoBepka
49 v aBI/Iz]'Ia ,I[IJ)'I}I CI/IIJ)'ILI TOKa an ’ buGnnorexa LIOK
p p " https://m.edsoo.ru/ff0aadle
napasuieIbHOM COEMHEHUHN PE3UCTOPOB
Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
50 OmMa U1t pa3IndHOro COETUHEHUS bubmmnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas pabora "Onpenenenue
paTopHap P bu6mmoreka [IOK
52 PaboOTHI M MOIITHOCTH JICKTPUUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUUECKHE e U MOTPEOUTENN
53 DJIEKTPUYECKON DHEPTUU B OBIT bubmorexa LHOK
p P Y https://m.cdsoo.ru/ff0ab660
Kopotkoe 3aMbIkanne
54 ITocTostHHBIE MATHUTEL, KX
B3aNMOJICHCTBHE
55 Vpok-uccnenosanue "M3ydenue nonaen bubnmnorexa [JOK
IMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarauTHoe mosie. MarHuTHOE T0JIe 3eMITH bu6mmorexa [IOK
U €ro 3HaueHue I KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
57 TeMe "DIEKTPUUIECKUE 3apsIbl. bubmuorexa [JOK
3apsoKeHHBIC Tela U UX B3aUMOJICHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIIN AMeKTpUYecKuil TOK"
58 KoHnTtponbnas paborta o teme bubnuotexa [JOK




59

60

"DneKTpruUuecKue 3apsaabl. 3apsSKCHHbBIC
TeJla U UX B3aumoiercTBud. [locTostHHbBIN
anekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas pabora

PesepBHbIil ypok. PaboTa ¢ TekcTamu mo
teMe "I1oCTOSTHHBIN JEKTPUISCKUN TOK" /
Bcepoccuiickast mpoBepouHas pabota
OnbIT OpcTeaa. MarautHoe nose

QJICKTPHUYCCKOI'O TOKa MarauTHoe 1oJe
KaTyHIKHU ¢ TOKOM

https://m.edsoo.ru/ff0abea8

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

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

61

[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. JJaboparopHas padora
"N3yueHne neiCTBUS MATHUTHOTO IOJISI HA
MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

63

DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue aneKTpoaBUraTesieid B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHncnopte. JlaboparopHas pabota
"KoHcTpynpoBaHue u u3ydeHue paboTsl
JEKTpOABUTaTENS"

Omnbrter @apazesi. 3akoH

3JIEKTPOMArHUTHOM MHAYKIMH. [IpaBuiio
Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

64

Dnektporereparop. CrocoOsl MoTydeHus
ANEKTPUYECKON SHEPTUHU. DIIEKTPOCTAHIIAN
Ha BO300HOBIIIEMBIX NCTOYHUKAX SHEPTrUun

65

66

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
sBACHUS"

KonTtponbHas pabora o Teme

bu6mmoreka [JOK




"DNEeKTpUUYECKUE U MATHUTHBIE SIBJICHUS'

PesepBHeiit ypok. Pabora ¢ TekcTamu 1mo

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

67 teme "TemoBsbie siBeHUs" ! https://m.edsoo.ru/ffOaccSe
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o |
teme "MarauTtHble sBIeHUS"
OBUIEE KOJIMYECTBO YACOB I1O 68 14.5

I[TPOTPAMME




9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| Mexannueckoe aBuxkenue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuoreka [{OK
3 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE npsiMOIUHENHOE
4 nBuxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTb
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['padpuk 1
CKOPOCTHU
JlaGopaTtopHast pabora "Onpezaenenue
7 CKO peHI/ISII) TCJ‘I;) npu aBH0pc1<o €HHOM 1 1 bubmorexa HOK
yexop prp . yexop " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 110 HAKJIIOHHOM TIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon E gacTtora 00 ameHHﬂpJ};);I(HeﬁHaﬂ 1 bubnmorexa LOK
P P ’ https://m.edsoo.ru/ff0ae176
U yTJI0Basi CKOPOCTH
10 L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1
. bubnmnorexa [JOK
11 IIepsbiit 3axk0oH Hprotona. Bektop cuisl 1 1

https://m.edsoo.ru/ff0ae612




2 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herotona. Cynepno3unus bubmmoreka [JOK
cun https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubmmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aeb6e
bubnmnoreka HOK
15 Cuuia ynpyroctH. 3akon I'yka https://m.edSO(I)l.ru/fanecaZ
16 Pemenue 3amgau o reme «Cuna
YIOPYTOCTHY
17 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bubmmoreka [JOK
18 Crna Tpenms https://m.edsofru/fanﬂ 38
bubnnorexa [JOK
19 Pemenue 3agau no reme «Cuiia TpeHUS» https://m.edSO(];.Iru/fanfa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
KO3 pHILIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
o1 Pemenne 3agad mo teme "3aK0HBI bu6mmoteka IIOK
Hprorona. Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
Cuita TSKeCTU U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubnuorexa [IOK
https://m.edsoo.ru/ff0af044
MajeHus
VYpok-koHdpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTALMOHHOTO IIEHTpa
(Conneunas cuctema). 'anaktuku"
24 Pemenue 3agau no reme "Cuina TSHKECTH U but6mmorekxa [IOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 [TepBast kocMHUYeCcKasi CKOPOCTb. bubmuotexa [IOK

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c




PaBHOBecHe MaTepuanIbHOM TOUKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6nmoreka [IOK

26 . N
TBEPAOTO TeJA C 3aKPEINIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHus. MomeHT cuiibl. LieHTp TskecTu
PaBHOBecHe MaTepUAIbHOW TOUKHU.
7 AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe
TBEPIOTO TEJIA C 3aKPEIUIEHHONW OCBIO
BpauieHusi. MomeHT cuiibl. LieHTp TskecTu
)3 Pemienne 3agau mo Teme "MOMEHT CHIIBL. bubnuoreka [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
29 TeMe "MexaHHYeCcKOe OBIKEHUE buGnuorexa [IOK
. " ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTtponpsHast pabora o Teme
30 "MexaHU4eCKOe IBIKEHUE bubnnorexa [IOK
. ) ' https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpAaHEHUs UMITYJIbCa. YTIPYTroe u brbmmorexa [TOK
p M o pyr https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBIE
By Pemenue 3agau no reme "3akoH bu6mmoteka IIOK
COXpaHEHHUs uMIyJnca' https://m.edsoo.ru/ff0b096c
3 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"
but6mmoreka [IOK
34 Mexannyeckasi paboTa U MOIITHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaboTta cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnmnoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM

JBUXXCHUU TEJIa I10 FOpPI3OHT&J'IBHOﬁ




IMOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «/3ydyeHue 3akoHa bubmmoreka [JOK
COXPaHEHUS DHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHoE IBH)KCHHUE U €r0 bubmuoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxatomue kojiebanus. BeiHyX/1eHHbIE Bbu6moteka LIOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTrueckuil U NpyKUHHBIA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
. bubnuoreka [IOK
44 nepuoaa KoaebaHu oT KeCcTKOCTH
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpaiienue 3Hepruu Npu MEXaHUYECKHUX
KOJIe0aHUsIX
JIaGopartopHas padora «Onpeaenenne
46 qacmim Hpne I/II)O a Kone6afmﬁ bubmorexa HOK
proa https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MAasgTHUKA»
JlabopaTtopHas pabota «IIpoBepka
47 HesaBI;chq)ocmpne noja IfonegaHMﬁ 3a bubmmorexa [TOK
pHoZ py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoJHbI. CBOMCTBa
48 MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1 bubmmorexa [IOK
- PO https://m.edsoo.ru/ffO0b2 1fe
MOTIEPEYHBIE BOJIHBI
49 VYpok-koHpepenuus "MexaHnueckue

BOJIHBI B TBEpAOM Teie. CelicMudeckue




50

BOJIHEI"
3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

51

52

53

Ypok-uccnenoranue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
['poMKOCTb 3BYKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHpepenius "YapTpazByk u
uH(ppa3ByK B IpUPOJIE U TEXHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "3aKoHbI cOXpaHeHUs. MexaHnyeckue
KoJIeOaHMs U BOJIHEL"

KonTponbhas pabota no teme "3aKOHBI
coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJIHBI"

SHGKTpOMaFHI/ITHOC I10JIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

bubmuoreka [IOK
https://m.edsoo.ru/ff0b25f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBolicTBa OJICKTPOMAriUTHBIX BOJIH
VYpok-koHpepenuus "[kana
9JIEKTPOMArHUTHBIX BOJIH. Mcnonp3oBaHue
SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM
cBs3Hn"

Ypok-uccnenosanue "M3ydeHne cBOICTB
AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOmMIIBHOTO TenedoHa"

Pemienne 3ama4d Ha ONpCACIICHUEC YaCTOThI U
JJIMHBI JICKTpOoMar HUTHOM BOJIHEI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b2fe6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b2c6c

61

DneKTpOMarHuTHast IPUPO/ia CBETA.
CkopocTb cBeTa. BosHOBBIE cBOIiCTBa
CBeTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0




Ucrounuku cBeta. [IpsiMonuueitHoe

62 acIpocTpaHeHnue csera. 3arMeHust CoHma bubnmorexa LHOK
pactipoctp ' H hitps://m.edsoo.ru/ff0b3658
u JIyHbI
3aKOH OTpa)KEHUs CBETA. 3epKajia.
63 Penrenue 3amau Ha npuMeHEHUE 3aKOHA Bubmaorexa ITOK
A P hitps://m.edsoo.ru/ff0b38c4
OTpa)KEHHUS CBETa
64 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS bubmmoreka [JOK
CBeTa https://m.edsoo.ru/ff0b3aea
TTostHOE BHYTpPEHHEE OTPAKEHNE CBETA.
65 HCHOJIBBOBZ:II;)/IC HonHono BHYTPEHHETO bubnuorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopHas padota "HcciaenoBanue
66 3aBUCHMOCTH yTJia MPEIOMIICHHS
CBETOBOTO JIy4a OT yTIJia MaJIeHUus Ha
rpaHuue "Bo3yX-cTeKiao""
Ypok-koHpepennus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nmorexa LIOK
68 JIna3el. OnTudeckas cuiia TUH3EI
https://m.edsoo.ru/ff0b3f2c
bu6nunorexa LIOK
69 ITocTpoenne n3o0opakeHnit 3a
TPOCHHC H3O0DPAACHHIH B JTMH3AX https://m.edsoo.ru/ff0b444a
JlaGoparopHas padora "Onpeaenenue
70 dox EHOFIC:)) aCfJ)TOSIHI/ISI U oli[mqecmﬁ bubmmorexa LIOK
YEHOTO pacetos ) https://m_edsoo.ru/ff0b4206
CHJIBI COOMPAIOTIIECH JTUH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak onTuueckas cucreMa. 3peHue bubmmorexa TIOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "JlepexTrl 3peHusl.




Kaxk coxpanuts 3peHue"

Pa3noxenue 6emoro cBeTa B CHEKTP.

Bu6mmoteka [JOK
74 OmnebiTel HetoToHa. Cnoxxenue hitps://m.c dsofru JE0cOf4c
CHEKTpaJibHBIX I[BETOB. [lucnepcus ceeta
JlaboparopHas pabota "OnbITH 11O
75 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP U bubmmoreka [JOK
BOCIIPUATHUIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOJICHUU Yepe3 BETOBbIC (PHIIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: JAHcIepcusi, HHTepPepeHIns U
madpaxus'
77 OmnbiTel Pezepdopaa u mianerapHas bubnnorexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atroma bopa
79 Henyckanue v noryonieHue cBeTa aTOMOM. bubnuoreka [IOK
KBantsl. JInHeiuaTbie CIEKTPbI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "Habntonenne cCieKTpoB bubnmnorexa [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIBI bubnmorexa OK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubmuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl brbmmorexa [IOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3agad mo treMme: "PagnoakTUBHEBIE but6mmoreka [IOK
npeBpauieHus " https://m.edsoo.ru/ffOc1b4da
85 [Tepuon momypacnana
VYpok-koHdepenuus "PagroakTuBHbIE BuGmiorexa [IOK
86 U3IIy4E€HHS B IPUPOJE, MEIUILIMHE,

TeXHUKe"

https://m.edsoo.ru/ff0c2126




g7 S nepHble peakiu. 3aKOHbI COXPaHEHUS bu6muoreka [IOK
3apsiI0BOTO U MacCOBOI'0 YK CET https://m.edsoo.ru/ff0c1c58

28 OHeprusi CBs3U aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no reme "Snepueie
peakuun"

90 Peakuuu cuHTe3a U AeNCHUA Saep. bubmuorexa [JOK
Ucrounuku sneprun CosiHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenus "SnepHas sHepreTuka.

91 JeficTBUS pauOAKTUBHBIX U3JyYEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE. Bbu6moteka LIOK

92
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS"

KonTtponpsHast pabora o Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600meHune. JlaboparopHsie bubnmnorexa [JOK
pabotsl o Kypey "B3aumoneiicreue ten" https://m.edsoo.ru/ff0c245a
[ToBTrOopenue, o6o0mmenue. Pemenne

95 ACYETHBIX M KaYECTBEHHBIX 3a7a4 10 TEME bubmmorexa [IOK
E) " https://m.edsoo.ru/ff0c2572

Tennossle mporeccsl
[ToBropenue, 06001eHue. Perenne
but6mmoreka [IOK
96 pacyeTHBIX U KaYECTBEHHBIX 3aa4 110 TEME
" o https://m.edsoo.ru/ff0c2a22
KIIJI TemmoBsIX aBUTATENCH
[ToBTOpenue, o600meHne. Permenune
but6mmorekxa [IOK
97 pacUYETHBIX U KQUECTBEHHBIX 3a/1a4 10 TEME

"KII/I anexTpoycTtanoBOK"

https://m.edsoo.ru/ff0c2b30




08 [ToBTOpenue, 0600meHne. JlabopaTopHbIe | | bubnuoteka [JOK
paboTel 1o kypcy "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUSI B 1 bubmmorexa [IOK

" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, 0606menue. Pabora ¢ | bubnunoreka LIOK
tekctamu 1o Teme "Koaebanus 1 BoIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTopenue, 0600menue. Padora ¢ | bubmuoreka [JOK
TekcTaMu 110 TeMe "CBeTOBBIC SBJICHUS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. PaboTa ¢

102 TekcTamu 1o Teme "KBaHToBast U siiepHas 1
duzuka"

OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIETI'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

1.3

pas3iimiaTthb ABJICHUSA I10 OIMMHCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

paciio3sHaBaTb IMPOSABJICHUC HU3YUCHHBIX (1)I/I3I/I‘~IGCKI/IX SIBIICHUH B
OKpYyKaromeM MHUupe, B TOM YHCIIC q)HSquCKI/IC ABJICHUA B IIpUpPOAC, IIPHU
O9TOM HICPEBOAWUTL IPAKTUYCCKYIO 3aJady B y‘~IC6HYIO, BBIICIIATD

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI

1.4

1.5

1.6

OIKCBIBATh M3y4YEHHbIE CBOMICTBA TNl M (PU3MUECKUE SIBICHUS, HUCIOJb3Ys
(u3nyecKkre BEIUUNHBI, IPH ONMMCAHUH MPABUIIBHO TPAKTOBATH (PU3NUECKUIMA
CMBICJI UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS M €JUHMIbI (PU3HMUECKUX
BEJIMYMH, HaXOAUTb (OPMYJbl, CBA3BIBAIOIINME JaHHYIO (QU3NYECKYIO
BEIMYMHY C JPYTUMHM BEIMYMHAMHU, CTPOUTHh TpapuKd H3Y4YEHHBIX

3aBUCUMOCTEHN (PU3NYECKUX BETUYNH

XapaKTEepU30BaTh CBOWCTBAa TeJl, (PU3UUYECKHE SBJICHHS U MPOIECCHI,
WCIOJIb3Ysl  M3YYEHHbIE 3aKOHbI, IIPU OTOM JaBaTb  CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aMCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE

OOBICHATH (PU3NYECKHE SABICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTyaluil MPAKTUKO-OPHUEHTHPOBAHHOIO XAPAKTEPA: BBISABIATH
MPUYMHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 — 2 JIOTHYEeCKUX
maroB ¢ omnopoid Ha 1 — 2 M3y4eHHBIX CBOMCTBA (M3MYECKHUX SIBICHUH,

q)HSquCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemiath pacu€THble 3amauv B 1 — 2 JAENCTBUSA, HMCHONB3Yysd 3aKOHBI U
dbopmynbl, CcBsI3bIBatOmKUE (DU3NYECKUE BETWYMHBI: HA OCHOBE aHalM3a
yCIIOBUS 3a7]aud 3alUChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PUINUECKUE
BCIIMYUHBI B (l)OpMy.]'II)I U IIPOBOJUTH paCLIéTBI, HaxXOJUThb CIIPaBOYHBIC

JaHHBIC, HGOGXOHI/IMBIQ IJid peUICHUA 3aliad, OUCHHUBATHL PCATITMCTUYHOCTDH




MOJTYYCHHOU (PU3HUECKOU BETMUHUHBI

1.8

pacrmo3HaBaThb MPOOJEMBI, KOTOpPblE MOXHO PpEHIMTh MpPU IOMOIIU
(U3HYECKUX METOJIOB, B OMHMCAHUU HCCIICIOBAHUS BBIACISATH MPOBEPIEMOE
MpeIoiokeHne (TUIoTe3y), pa3indyarh U UHTEPIPETUPOBATH MMOTYYESHHbIN
pe3yNbTaT, HAXOIWUTh OIIMOKU B XOJI€ OIBITA, JENaTh BBIBOABI IO €r0

pe3yibTaTam

1.9

1.10

1.11

MIPOBOJMTD OMBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBJICHUHN UIN (PU3UUECKUX
CBOMCTB Tell: (pOPMYyTUPOBATH MPOBEPSEMBIC MPEINOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 MPEUIONKEHHOTO 00O0pYIOBaHMSI, 3alHCHIBATh XOJI OMbITA U

(hopMyIIMpPOBaTh BHIBOJIBI

BBITIOJIHATH TPSMbIE HM3MEPEHUsT C HCIOJIb30BAHMEM aHAJOTOBBIX U
uudpoBBIX MPUOOPOB, 3aMHUCHIBATh I[MOKa3aHUA MNPUOOPOB € Yy4ETOM

3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

IIPOBOAUTH UCCIIEJOBAHUE 3aBUCHMOCTHU OJIHOM (PM3MUECKON BETUYMHBI OT
IpYrol ¢ HCHOJb30BAaHUEM IPSIMBIX H3MEPEHUM, Yy4acTBOBaTb B
IUTAHUPOBAaHUHM  Y4€OHOTO  HWCCIICOBAaHMs, COOMpaTh YCTaHOBKY W
BBINOJIHATh HM3MEpPEHMs, CleAys NPeAJIOKCHHOMY IUIaHy, (PUKCHPOBATh
pe3yabTaThl TOJXYYEHHOW 3aBHUCHMOCTH (DU3MYECKMX BEIHMYMH B BHJIE
NPE/UIOKEHHBIX TaOMUIl W TpauKOB, AeNaTh BBIBOABI IO pe3ysbTaTaM

HUCCICIO0BaHUsA

1.12

1.13

IPOBOJIUTh KOCBEHHBIE M3MEpeHHMs] (U3UYECKUX BEJIWYMH, CIeays
MPEII0KEHHOW WHCTPYKLIMU: TIPU BBIIOJHEHUH HU3MEPEHH cobupaTh
OKCIIEPUMEHTAIBHYI0 YCTaHOBKY M  BBIUHCIATH 3HAYCHUE HCKOMOU

BCJIINYHHBI

co0roaTh MpaBuia TEXHUKHA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM

0o0opynoBaHUEM

1.14

yKa3blBaTh MPUHIMIBI JIeHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPHUHLMUIBI  JEWCTBUA  W3YYEHHBIX MPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C NOMOUIBIO MX ONHUCAHMS, MCIONb3Yys 3HAHMS O
CBOMCTBAaX (hM3MUECKUX SIBJICHMM M HEOOXOIMMble (PU3NYECKHE 3aKOHBI U

3aKOHOMCPHOCTHU

1.15

OPUBOAUTH  TpUMephl  (HaxXoauTh  WHPOpPMALMIO O  MPHUMEPAX)
MPAKTUYECKOTO HCIOJIB30BaHUA (PU3MYECKUX 3HAHWHA B TIOBCEIHEBHOM
KHU3HM Ui oOecrieyeHHus 0e30MacHOCTH NMpH OOpaleHUH ¢ MpudbopaMu |
TEXHUYECKHMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBBS H COONIOICHHS] HOPM

9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEN cpelie




1.16

OCYILIECTBIATH OTOOp HMCTOYHMKOB HH(popmanuu B cetd HWHTepHET B
COOTBETCTBUM C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOLIUXCS
3HAaHUM W NOYTEM CPAaBHEHMS PA3JIMYHBIX HMCTOYHUKOB  BBIJIEIATH
uHpOpMAILMIO, KOTOpasl SBISIETCS MPOTHBOPEUYMBOM WM MOXET OBITH

HEJIOCTOBEPHOMU

1.17

1.18

WCIIOJIb30BaTh IPU BBINOJHEHUU YUEOHBIX 3a/laHUil Hay4YHOMOIYJISPHYIO
TUTEpaTypy (PU3NYECKOTO COICpPKAHUS, CIPABOYHBIE MATePUANIBI, PECYPChI
cetu VHTepHeT, BianeTb npuéMamMu  KOHCIEKTHPOBAaHUS  TEKCTa,

npeoOpa3oBanus HH(HOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

cO3/1aBaThb COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaALMK (PU3MUYECKOTO COACPKAHUSA, B TOM
qrcie MyOJUYHO AeTaTh KPaTKUe COOOIIEHHSI O pe3yabTaTax MPOESKTOB HIIH
y4eOHBIX MCCIEOBAHUM, MPH TOM IPAMOTHO HCIOJb30BATH H3yYECHHBIH
NOHATUUHBIN anmapaT Kypca (HU3UKH, CONPOBOXKAATH BBICTYIUICHHUE

Mpe3eHTaluen

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

1.2

1.3

IIpu BBIIOJHCHHUHU y‘Ie6HHX IIPOCKTOB H I/ICCJ'IC,Z[OBaHI/II‘/'I pacupeacisiTb
00s13aHHOCTH B rpymnmne B COOTBCTCTBHM C IIOCTABJICHHBIMU 3ajjadyaMi,
CICIUTL 3a BbBIIIOJIHCHHUCM IIJIaHa ﬂeﬁCTBHﬁ, aZICKBATHO OLICHHUBAThb
COOCTBEHHBII BKJI1aJg B JACATCIIBHOCTD T'pynIibl, BBICTpanBaTh

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYKAKOIINUX

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh MOHATHUSA

pasinyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JaHHOE PU3NYECKOE SBICHUE

pacrmo3HaBaTh  IPOSIBJIEHWE  HW3YUYEHHBIX  (U3MYECKHUX  SIBICHUH B
OKpY>KarolleM MHUpe, B TOM uucie (u3ndecKue SBJICHUS B MPUPOIE, NpU

OTOM TCPEBOAUTL IMPAKTHYCCKYIO 3aJady B yqe6Hy}0, BBIACITATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NIECKUX SIBICHUI

1.4

OIMCHIBATh M3y4YEHHBIE CBOMCTBA TNl M (PU3MUECKUE SBICHUS, MUCHOIb3Ys
(bu3nyecKkre BeIUUNHBI, IPH ONMMCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUMA

CMBICJI HUCIHOJIb3YCMbIX BCJIWYHH, 0003HaUeHUST U CANHUIIBI (1)I/IBI/I‘ICCKI/IX




BEIMYMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAAaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpaQuKH H3YUYEHHBIX

3aBHCHUMOCTEH (1)I/ISI/ILIeCKI/IX BCJIIMYHH

L.5

XapaKTEepPuUu3oBaTh CBOMCTBA TCI, (1)I/I3I/ILI€CKI/I€ SABJICHUA W IPOLECCHI,
HCIIOJIb3YA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO

(bOpMYJ'II/IpOBKy 3aKOHa U 3allMChIBATh €0 MaTCMAaTHYCCKOEC BEIPAXKCHUEC

1.6

OOBSICHATh (PU3MUECKUE IPOLECCHl W CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallUd INPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JTIOrHYecKux
IIaroB ¢ MOMOINBI0 1 — 2 W3y4YEHHBIX CBOMCTBAa (U3WYECKHUX SIBJICHUH,

(l)I/ISI/ILICCKI/IX 3dKOHa UJIM 3aKOHOMCEPHOCTH

1.7

1.8

1.9

pemate pacu€THble 3aadyd B 2 — 3 JCHCTBUS, HUCIOJb3YS 3aKOHBI U
(dbopmynbl, CBs3BIBarOIIKE (PU3MUECKUE BEIWYMHBI: HAa OCHOBE aHAIIN3a
YCIIOBHS 3aJa4d 3alMUCBIBATH KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peIIeHWs 3aJauyd, BBIOMpPATh 3aKOHBI W (OPMYIIHI,
HeoOXoAuMble s €€ pelleHusi, NPOBOJIUTh pacy€Thl W CpaBHHUBATh

IMOJIYYCHHOC 3HAUYCHUC (1)PI3PI‘~I€CKOI>1 BCJIMYHHBI C U3BECCTHBIMHU JaHHBIMU

pacrno3HaBaTb MpPOOJEMBbl, KOTOPbIE MOXHO PpEHIMTh MpPU I[OMOIIU
(GU3NYECKUX METO/IOB, HCIOJb3ys ONMCAHUE WCCIEAOBAHUS, BbLIEIAThH
MIPOBEPSIEMOE  IIPEANIONO0KEHUE, OLEHUBATH IPAaBUIBHOCTh  IOPSAIKA

IMPOBCACHUA UCCIICA0OBaHN, ACJIaTh BbIBOAbI

MPOBOJIUTH OIIBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUM WIN (PU3NUECKUX
CBOMCTB Ten: (OpMYyIHUpPOBaTH IMPOBEPSEMBbIC MPEIANOIOKEHUs, cOOUpaTh
YCTAaHOBKY W3 MPEUIOKEHHOTO 00OPYJIOBaHUsS, OMHUCHIBATH XOJ OIbITA U

(I)OpMy.TII/IpOBaTB BBIBOJbI

1.10

BBINOJIHATE MPSAMBIE U3MEPEHHsI C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB
U JAaTYUKOB (PM3NYECKUX BEJIMYHMH, CPABHUBATh PE3YJIbTAaThl U3MEPEHUH C

y4€TOM 3a/1aHHON aOCOIOTHON MOTPEIIHOCTH

1.11

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCHUMOCTH OJHON (PU3MYECKON BEITHMUMHBI OT
JpPYyrod ¢  UCHOJIB30BAaHWEM  NPSAMBIX  W3MEPEHHI:  IUIAHWPOBATh
UCCIlieIoBaHNEe, COOMpATh YCTAaHOBKY M BBINIOJHATH HM3MEPEHMsS, CIeays
MpeNIoKEeHHOMY  IUIaHy, (UKCHpOBaThb  Pe3yJbTaTbl  IOJIYYEHHOM
3aBHCUMOCTH B BUJ€ TaONUIl U TpaHKOB, €1aTh BHIBOJBI IO pe3ylbTaTaM

HUCCiIcaJ0BaHUs

IMPOBOAWTE KOCBCHHBLIC H3MCPCHUIA (bl/ISI/ILIeCKI/IX BCJIIMYHMH: ITIIIAHUPOBATH

U3MEpeHusi, coOupaTb  HKCHEPUMEHTAIBHYIO  YCTaHOBKY,  CIEIys




npennomeHHoﬁ WHCTPYKIWH, U BEIYUCIIATh 3HAYCHUC BEJINYHNHBI

1.13

1.14

coOJTr0/1aTh MpaBWIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM

o0opynoBaHUEM

XapakTepu30BaTh  MPUHUUMBI  JCUCTBUS  M3YYEHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C ONMOPOW HA MX ONHMCAHMSA, UCIOJB3YS 3HAHUS O
CBOWCTBaX  (PU3MYECKUX  SABICHHA W  HEoOXOoAuMble  (U3NYECKHE

3dKOHOMCPHOCTH

1.15

pacio3HaBaTb IPOCTBIE TCXHHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIBHBIC
HpI/I60pBI no cxeMaM H CXEMAaTUYHbIM PUCYHKAaM, COCTaBJIATH CXCMbI
OJICKTPHUYCCKUX nerein C IIOCIC0BAaTCIIbHBIM u napauiCiibHbBIM
COCAUHCHHUEM JJICMCHTOB, pas3jindad YCJIOBHLIC 0003HaYEHHS DJIEMEHTOB

QJICKTPHUUICCKUX ueneﬁ

1.16

NPUBOAMTh  TpUMEphl  (HaXOOUTh  WHPOPMALMIO O  MPHUMEPAaXx)
MPAKTUYECKOTO HCIOIB30BaHUS (PU3UYECKMX 3HAHUN B TIOBCEIHEBHOMN
KU3HM U1 oOecrieueHusi 0€30MacHOCTH MPpU OOpalieHuu ¢ mpudopamMu U
TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 3JI0POBbS U COOIFOACHUS HOPM

3KOJIOTHYCCKOI'O ITIOBCACHU B 0pr>KaIOIJ_ICI7I cpeac

1.17

OCYIIECTBIATh TOWUCK HH(pOpManuu (HU3HUECKOTO COICPXKAHUS B CETH
HNuTepHeTr, Ha OCHOBE MMEKIIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIJIECTATh UH(POPMAIINIO, KOTOpast SIBISETCS

HpOTI/IBOpe‘lI/IBOI‘/’I WA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

1.19

UCIONIb30BaTh NPU BBHIMOJTHEHUH Y4YEOHBIX 3aJlaHUN HAy4YHO-TIOMYNISPHYIO
TUuTEpaTypy (GU3MYECKOTO COAEpNKAHUs, CIIPABOYHBIE MaTEPUAIIbI, PECYPCHI
cetu HMHrepHer; BiageTp NpuéMaMM  KOHCHEKTHPOBAHMS — TEKCTA,

npeoOpa3zoBanus HHGOPMAIIMHU U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC IHUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHWS,
0000mas uHpOpPMAIMIO U3 HECKOJIBKHX HCTOYHUKOB (PUIUYECKOTO
COJIEpKaHUsl, B TOM YHCJIE TyOIMYHO TPECTABIATh PE3YIbTAThI TIPOSKTHOM
WM UCCIIEeIOBATEeNLCKON IeATEIHbHOCTH, IPH 3TOM IPaMOTHO HCIOIh30BaTh
W3YYCHHBI TOHATUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIATh

BBICTYIIJICHUC npe3eHTauHeﬁ

1.20

MpPU  BBIMOJTHEHUHM YYE€OHBIX TPOEKTOB U HCCIENOBAaHUN (U3HUECKUX
MIPOLIECCOB  paclpeeNiaTh OOS3aHHOCTH B TPyHIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33Jla4aMU, CIECIUTh 3a BBINOJHEHUEM IIJlaHA JCHCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIaa B

ACATCIIbHOCTb TI'PYHIIbI, BBICTPAUBATH KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC,




MIPOSBIISAS TOTOBHOCTD pa3peliaTh KOHPIUKTHI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasiiniaTth SABJICHUA IO OIHMCAHHIO MX XAPAaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bHSquCKOG SABJICHUC

1.3

1.4

pacrio3HaBaTh  IPOSIBIEHUE  U3YYEHHBIX  (U3NYECKUX  SBICHUH B
OKpY)KaIOIllEeM MHpE, B TOM 4Hclie (U3MUECKUE SBJICHUS B MPUPOJE, NPHU
9TOM NEpPeBOJUTh IMPAKTUYECKYIO0 3a7adyy B Yy4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

OIMIMCbIBATh M3Yy4YCHHBIC CBOMCTBA TEI U q)HSI/I‘ICCKI/Ie SABJICHUSA, HCIIOJIb3Ys
(l)I/ISI/ILIGCKI/Ie BCJIIMYMHBI, ITPH OIMUCAHUH ITPABUJIIBHO TPAKTOBATb (bPISI/I‘ICCKI/Iﬁ
CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, 0003HaYCHUS H CAWHHUIIBI (1)I/I3I/I‘ICCKI/IX
BCINYNH, HaAXOAUTb q)OpMy.HBI, CBA3BIBAOIINUC JAHHYIO (l)I/IBI/I‘leCKy'IO
BCJIMYHWHY C JpyrumMd BCJIWYHHAMHU, CTPOUTH rpa(bmm HU3YUCHHBIX

3aBHCHUMOCTEM (I)I/I3I/I‘IeCKI/IX BCIIMYUH

1.5

1.6

1.7

1.8

XapakTEepU30BaTh CBOMCTBAa Tei, (U3UUYECKHE SBJICHHUS M TPOIECCHI,
WCIOJIb3Ysl  M3YYEHHbIE 3aKOHbI, IIPpU OTOM JaBaTb  CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aUCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE

OOBACHATh (U3MUECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB ¢ MOMOIIBI0 2 — 3 W3Y4YEHHBIX CBOWCTBAa (PU3UUECKHUX SBIICHUH,

CI)I/ISI/I'-IGCKI/IX 3aKOHA UJIK 3aKOHOMCPHOCTH

pemate pacu€THele 3adauu (omuparoniyecs Ha cucreMy u3z 2 — 3
yYpaBHEHMI), MCIIONB3YsI 3aKOHBI M (OPMYIbI, CBS3bIBAIOLIME (hrU3HUecKHe
BCJIMYMHBI: Ha OCHOBE aHaliu3a YCJIOBUA 3aJjadd 3allChIBATH KpPATKOC
yCJIOBHE, BBISABJIATH HEAOCTAIONIIME WM HU30BITOUHBIC JaHHBIE, BHIOMPAThH
3aKOHBI U (DOPMYIBI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETHI U
OLIEHUBATh  PEATMCTUYHOCTb  TOJYYEHHOTO  3HAueHus  (pu3nueckon

BCJINYHHBI

pacro3HaBath Ipo0IeMbl, KOTOPhIE MOYKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX




1.9

MCTOAOB, HCIOJB3YyA OIMMCAaHUE HCCICAOBAaHUs, BBIACIIATE IIPOBEPIACMOC
MMPCAIOJIOKCHUC, OLICHMUBATh MMPaBUJIbHOCTDH nopsaaka IMPOBCACHUSA
HCCJICAOBAHMs, ACI1aTh BbIBO/Abl, MHTCPIPETUPOBATE PE3YJIbTAThI Ha6J'II-O,I[eHI/II71

U OIIBITOB

MIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBICHUHN MU (PU3NUECKUX
CBOIMCTB TeNI: CaMOCTOSTEIHFHO COOMpATh YCTAHOBKY W3 HM30BITOYHOTO
HaOopa 00OpyJIOBaHMs, ONKCHIBATH XOJA ONbITA M €ro pe3yibTaThl,

(GbopMyIHpOBaTh BHIBOJIBI

1.10

1.11

1.12

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUIO TIPSMBIX HW3MEPECHUH, OMpenessis
cpeaHee 3HAYCHHME M3MEpseMON BelnMYuHBl ((OKYCHOE pacCTOsHHE
coOuparomeld JUH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MEPEHHS

(u3mepuTeaprHOTO IPUbdOpPa)

IIPOBOAUTHh  HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYMH C
UCIOJb30BAHUEM IMPSMBIX H3MEPEHUIl: IIaHUPOBaTh HCCIIEOBaHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (DUKCHUPOBATh  PE3YJIbTAThI
IOJy4YEeHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE TaOJIUIH

rpaduKoOB, J€IaTh BHIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEIUYMH: IUIAHUPOBATbH
U3MEpeHus, CoOMpaTh SKCIEPUMEHTAIBbHYI0O YCTAaHOBKY M BBIIOJHSATH
U3MEPEHMS, CIeAysd NIPEeMIOKECHHOM HHCTPYKUMHU, BBIUHCIATH 3HAYEHUE
BEJIMYMHBI U aHAIU3UPOBATh ITOJYYEHHBIE PE3YyJIbTaThl C Y4ETOM 3alaHHOU

MOrpeIIHOCTHU H3MepeHHI>i

1.13

1.14

CO6J'II-0,Z[8.TB IpaBUjia TCXHUKH 0e30IMacHOCTH pu pa60Te C J'Ia60paTOpHLIM

o0opyIoBaHUEM

pa3nuyaTh OCHOBHbBIE TNPU3HAKKM U3YYEHHBIX (U3MUECKUX MOJeNei:
MaTepualibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUYHBIH HCTOYHHMK
CBETa, JIy4, TOHKAas JIMH34, IUIAHETapHAs MOJENb aTOMa, HYKJIOHHAs MOJENb

ATOMHOTO sgJpa

1.15

1.16

XapakTepu3oBaTh  MPUHUUMBI  JEUCTBUS  M3YYEHHBIX TNPUOOPOB H
TEXHUYECKHUX YCTPOWCTB C OMOPOM HA UX ONUCAHUSA, UCIOJIb3Yys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SABICHMA W  HeoOXoaumble  (U3NYECKHE

3aKOHOMEPHOCTH

HCIIOJIB30BATh CXEMblI MU CXEMATHUYHBIC PUCYHKH H3YYCHHBIX TCXHHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB N TCXHOJIOTUYCCKHUX MPOLECCOB IMPU
pPEIICHUHN y’—Ie6HO-HpaKTH‘-IeCKI/IX 3aaad, OIITUYCCKUC CXEMbI JUIA

MOCTPOCHHSI N300pa’KEHUH B IUIOCKOM 3€pKajie M cOOMparomeil TMH3e




1.17

NPUBOAUTH  NPUMEpPHl  (HaXoauTh  WHPOpMANMIO O  TMpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3UYECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HHM I oOecrieueHusi 0€30MacHOCTH MPpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3[IOPOBBSI M COOJIFOICHUST HOPM

9KOJIOTHYECKOI'O ITOBCACHUS B Oprma}omeﬁ cpeaec

1.18

1.19

OCYILIECTBIATh MOUCK HH(pOpManuu (U3MUECKOTO COACpXKaHUS B CETU
WHuTepHeT, caMOCTOATENBHO (OPMYIUPYST HMOUCKOBBIA 3arpoc, HAXOIHUThH
MyTU ONPEIENICHUs IOCTOBEPHOCTH MOJYyYEHHOW HH(pOpMAIMM Ha OCHOBE

HUMCIOIIIUXCA 3HAaHUH U JOIIOJTHUTCIBbHBIX KCTOYHUKOB

WCIOJIb30BATh MPH BBHIMOJIHEHUH YYEOHBIX 3a/JlaHUil HAyYHO-TIOMYJISPHYIO
JIUTEpaTypy (pU3MUECKOro COAEp)KaHUs, CIIPABOYHbIE MAaTEPUAIIbl, PECYPChI
cetu MHrepHer; BiageTe NpuUEMaMM  KOHCIEKTHMPOBAaHMS  TEKCTA,

npeoOpa3oBanus HH(OPMALIUU U3 OTHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
nHQOpMAMA W3 HECKOJIBKHX WMCTOYHHUKOB (DU3MYECKOTO COJCpIKaHUS,
MyOJIMYHO MPEACTABIATh Pe3yibTaThl MPOSKTHOW WIIM UCCIIEIOBATEIbCKOM
JEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHSATUHHBIN
anmapaT Hu3y4aeMoro pasaena (U3MKH U COMPOBOXKAATh BBICTYIUICHHE

Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

MPU  BBIOJTHEHUH YUE€OHBIX TIPOEKTOB U HCCIEAOBaHUN (PU3NUECKUX
MIPOLIECCOB  paclpeensaTh OOA3aHHOCTH B TIpyNNe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJa4aMH, CIECIUTh 3a BBINOJHEHUEM IJlaHA ACHCTBUU U
KOPPEKTUPOBaTh €ro, aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaa B
JEeSATEIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aWMOJEHCTBUE,

MIPOSBIISA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
paszena Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEePsKAHUS
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA
®dusuka — HayKa o mpupojie. SBieHus: npupoapl. PuzndyeckKue
1.1 SBJIGHUS:  MEXAHWYECKUE,  TEIUIOBBIE,  AJIEKTPUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE
Ouznyeckue BeNUUMHBI. V3MmepeHue (pU3NUECKUX BEIMYUH.
1.2 duznueckue npuOOpHI. [TorpemHnocTs U3MEPECHUM.
MexnyHapoaHas cucTeMa eIMHUIL
EctecTBeHHOHAy4YHBI ~ METOA  TO3HAHUA:  HAOIIOJCHUE,
1 13 [IOCTAHOBKA HAy4YyHOIO BOIIPOCA, BBIABUKEHUE THIIOTE3,
OKCIIEPUMEHT  TI0  MPOBEPKE  TUIOTE3, OOBICHEHHUE
Ha0JII01aeMOT0 SIBJICHUS
1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuueckue padbOTHI:
H#HHPar#HH#113mepenne paccTosTHUM.
###Par#Ht#113mepenne o0bEMa JXUJIKOCTH U TBEPIOTO TeNa.
1> #HHPar#H#Onpenenenue pa3MepoB MAJIbIX TEL.
#H##Par###113mepenue TeMIepaTypbl pu IIOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYpPbI
INEPBOHAYAJIBHBIE CBEJJIEHM A O CTPOEHUU BEIIECTBA
###Par#H#(CTpoeHne BemiecTBa: aToOMbl M MOJIEKYNbI, HUX
2.1 pazMepsl. OmBITHL, JOKa3bIBaOIIME JUCKPETHOE CTPOCHHE
BelIecTBa
###Part##][Bxenne dvactui BemecTBa. CBS3b CKOPOCTH
2 2.2 JBUKEHMSI 4aCTULl ¢ TeMIlepaTypoii. bBpoyHOBCkoe nBUXKEHME,
muddy3us
B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U
2 OTTaJIKUBaHUE
4 ##H#Par#H#ArperaTHple  COCTOSIHMSI  BELIECTBA:  CTPOCHHE

ra3oB, JKHJAKOCTEH © TBEPIABIX (KPUCTAUIMUECKUX) TE.




B3anmocBA3b MeXIy CBOMCTBAMHM BEIIECTB B  Pa3HbBIX

arperaTHbIX COCTOSAHUAX U HUX ATOMHO-MOJICKYJISIPHBIM

CTpOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue paboTHI:
###Parf##0O1enka auameTpa aromMa METOJIOM pssioB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 ###Par##H#OnbIThl 10 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUS

ra3oB.
#H#HPar#H##0OnbITel 110 OOHApY)KEHUIO  JIEHCTBUSL  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHU4ecKkoe IBHKCHHE. PaBHOMepHOC U HCPABHOMCPHOC

3.1
JBUKECHHE
#H##HPar###CKopocTb. Cpennsis CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JBWKEHMHM. Pacu€r mnyru u BpeMeHUu
JIBUKCHHUSI
SIBnenue uHepuuu. 3aKOH HHepuuu. B3aummoneiicTBue Ten
33 KaK MpUYMHA U3MEHEHMsI CKOPOCTH JABMXKEHHU Tenl. Macca Kak
Mepa HHEPTHOCTH Teja
34 ###Parf## notHocTh  BemiecTBa. CBA3b  IJIOTHOCTU  C
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cuita KaK XapakTepUCTUKA B3aUMOICUCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl ¢
' MIOMOLIBIO JUHAMOMETPA
3.7 ###Part##SIBnenne TaroteHus u cuia Tsokectd. Cuta
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocts
38 Cuna tpenus. TpeHue CKOIbXKEHUS U TpeHue nokos. Tpenue
' B IIPUPOJI€ U TEXHUKE
3.9 #H##Par#H#CrnoxeHne cuil, HallpaBJIEHHBIX 110 OAHOMN MPSMOM.
' PaBrozelicTByIOIAs CHUII
[IpakTuyeckue paboOTHI:
Omnpenenenyue cCKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (LIaprKa B
3.10 KHUJIKOCTH, MOJENH 3JIEKTPUUYECKOr0 aBTOMOOMIS M Tak

nanee). OnpeneneHne cpeHeld CKOPOCTH CKOTBKEHHS OpycKa

WM 1IapukKa 110 HAKJIOHHON IIJIOCKOCTH. OHpeI[eJICHI/IC




IUIOTHOCTH TBEpHOro Tenma. OIBITH, JAEMOHCTPHPYIOIINE
3aBUCUMOCTh pacTspkeHHs  (aedopManuu) NpyKUHBl OT
NPUWIOKEHHOW  CHJIBL. OmbITBI,  JIEMOHCTPHPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXEHHS OT Beca Tella Hu

XapaKTepa COMMprUuKaCaroOmMnXCsa HOBCpXHOCTeﬁ

dusnyeckue SABICHUS B mpupoac: MOpUMEPBI ABUXCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMH B JKMBOM M HEXKUBOW IIPUPOIE,
NIeCTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
3.12 TexHuueckue ycTpoucTBa: TUHAMOMETP, TOAIIMITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEM 1 TA30B

HaBJ’ICHI/Ie TBép,I[OFO tema. CmocoObl YMCHBIICHUA U

+ YBEJIUYCHHUS TaBICHUS
42 JlaBneHue rasza. 3aBHCHUMOCTh JaBJIGHHS ra3za OT 00bEMma,
' TeMITepaTyphl
43 [lepenaua naBneHuss TBEPABIMU TEJIAMH, >KUJIKOCTAMH W
' razamu. 3akoH [lackans. [IlHeBMaTHUeCKHE MalIMHBI
3aBHCHUMOCTh ~ JaBIE€HUS  JKUJIKOCTH  OT  TJIyOMHBI.
4.4 Iuppocratuueckuii  mapagoke. CooOmarommecss COCY/IBI.
I'mapaBnuueckre MEXaHU3MBI
AtMmocdepa 3emnu u atmocepHoe maBneHue. [IpuymHbI
45 CYIIECTBOBAHUS  BO3AYIIHOW 00oyouku 3emu.  OmbIT
' Toppuuennu. 3aBUCHMOCTH aTMOCHEPHOTO JaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS
6 WN3mepenue armocdepHoro pamienus. I[lpuboper  ans
' MU3MepeHust aTMOC(hepHOro JaBICHUS
47 JlelicTBue XKUIOKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO.
' BrrtankuBatomas (apxuMeoBa) cuiia. 3akoH Apxumena
4.8 [lnnaBanue ten. Bo3ayxoriaBanue
[IpakTudeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJ€ OT 00BEMa
NOrpYy>)KEHHOM B JKUJAKOCTh 4YacTu Tena. OrnpexaeneHue
49 BBITAJIKABAIONIEH CHIIBI, JIEUCTBYIOIEH Ha TEJo,

MOrPY’)KEHHOE B JKUAKOCTh. IIpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIECH CHJIBI, EUCTBYIOIIECH HA TEIO B KUJIKOCTH,
oT Macchl Tena. ONbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH

BBITAJIKUBAIOILECH CHUJIBI, IEUCTBYIOIIECH HA TEIO B KUIKOCTH,




8 KUIIACC

oT 00béMa TOTPYKEHHOW B KHUAKOCTh YacTH Tela U OT

IUIOTHOCTH kuaKocTu. KoHcTpyumpoBaHue apeomeTpa MWiId

KOHCTPYMPOBaHUE JOJIKH u oIpezcieHUe eé

Ipy30I0AbEMHOCTH
410 @dusnueckue SBICHUS B MNPUPOAE: BIUSHHE aTMOC(HEPHOTO
' JIaBJICHUsI HA )KUBOI OpraHu3M, IUIaBaHUe pblO

TexHuueckue  ycTpoiicTBa:  cooOLIalOIMECs]  COCYHBI,
A1l YCTPOMCTBO  BOJONPOBOJA,  T'MAPABIMYECKHM  IIpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexannueckas pabora
5.2 Mexauunueckass MOIITHOCTE
53 IIpocTble MeXxaHMU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuio paBHOBECHs pblyara
54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoToe TpaBwiIo» MexaHukH. KoadduumeHT mose3Horo
55 neicTBus MexaHu3MoB. IIpocTele MexaHM3MBI B OBITY U
TEXHHUKE
5.6 [loTeHumanpHas 3HEPTUU TeNa, HOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
53 IlonHass MexaHuueckas »JHEprus. 3aKOH U3MEHEHUs U
' COXpaHEHUs MEXaHUYECKON SHEPrUU
[IpakTuueckue padbOTHI:
###Par###Onpenenenue  paboTbl  CUJIBI  TpeHHUS  pU
59 PaBHOMEPHOM  JIBIJKEHHHM Tela 1O  TOPU30HTAIBHOM
' nosepxHocTu. MccnenoBanue yciaoBH paBHOBECHS phlyara.
N3amepenne KIIJI HaknonHO# miockoctu. M3ydyeHue 3akoHa
COXPAaHEHUS MEXaHUYECKON SHEPTUH
5.10 @u3nYeCKUE SIBICHNS B IPUPOJIE: PbIYaru B TEJNIE YEIOBEKA

5.11

TexHudeckue  yCTpOWCTBAa:  pblyar, IOABWXKHBIA U
HEMOJIBWKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTb, TMPOCTbHIE

MCXaHHU3MBbI B 6LITy




Kon
pasneia

Kon baementa

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

TEIUIOBBIE ABJIEHW A

OcCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KMHETUUECKON TEOpHUH

CTpoeHMs BelecTBa. Macca u pa3mepbl MoseKyd. OIbITHL,

ol MIOJITBEPKAALOLIHE OCHOBHbIE MIOJIOKEHMSI
MOJIEKYJIIPHOKUHETUYECKON TEOPUHU
6 Mogenu TBEPAOro, *HUIKOTO MU Ta3000pa3HOrO0 COCTOSIHUN
. BemlecTBa. Kpucramumyeckue u amopdHele Tena
63 OObsicHEHUE CBOMICTB T'a30B, XKUAKOCTEH U TBEPIABIX TEJ Ha
. OCHOBE I0JIOKEHUH MOJIEKYISIPHOKMHETHYECKOM TeoprH
6.4 CMaunBaHUE U KalWUISIPHBIE SBICHUS
6.5 TennoBoe pacuiupeHre U cxaTue
66 Temmneparypa. CBsA3b TeMIIepaTypbl CO CKOPOCTbIO TEIJIOBOIO
. JIBMDKEHUS YaCTHULL
67 Buytpennss sHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
. SHEpIuu: Tersonepeada U copepiieHue padoThl
Bunel Temnonepenauu:  TEIJIONPOBOJHOCTh, KOHBEKIIHS,
6.8
U3JIy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTD BELIECTBA
TernsooOMeH U TemIo0BOE paBHOBECHE. Y paBHEHUE TEIIOBOTO
6.10
OanaHca
611 [InaBneHne W OTBEpAEBAHME KPUCTAIIMYECKMX BELIECTB.
. VeapHas TEIIOTA IIAaBICHUS
[TapooOpazoBanue u koupaeHcanus. Mcnapenuwe. Kumenwue.
6.12 VnenpHast  TemoTra  mapooOpa3oBaHMs.  3aBHCHMOCTH
TEeMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO AaBJICHUS
6.13 Bnaxnocts BO31yxa
6.14 OHeprus TOIMBA. Y IeibHasl TENJI0Ta CTOPAHUS
[punnuns! padotsl TeroBeix Asurareneit KIIJ remmosoro
6.15 nBurarens. TerioBble OBUTATENW M 3allUTa OKpPY)KAIOIIEH
Cpelbl
6.16 3aKOH COXpAaHEHUs W TPEBPAIIECHUS SHEPIrUM B TEIMJIOBBIX




nporeccax

6.17

[IpakTuueckue padbOTHI:

###Par##H#OnbITel 10 OOHApY)KEHUIO  JCUCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSKECHHUS.

#H##Par###OnbITHI o BBIpPAI[MBAHUIO KpHUCTAJJIOB
IIOBAPEHHOM COJIM WM caxapa.

###Par##H#OnbIThl 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, JKUIAKOCTEH U TBEPIBIX TEJI.

###Par###OnpenencHue JaBiIeHUS BO3AyxXa B OauloOHE
LIpULA.

#H##Par##H##OnbITHI, JIEMOHCTPUPYIOLLINE 3aBUCUMOCTb
JaBJICHUS BO3JAyXa OT ero o0béMa U HarpeBaHus WIH
OXJIKICHHUSI.

###Par#H##]IpoBepka TUIOTE3bl JUHEHHONW 3aBUCHMOCTH
JUTMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKON TPyOKEe OT
TEMIEPaTypHI.

###Par#Ht#HaOnonenne W3MEHEHHUs] BHYTPEHHEH »HEpruu
TeJa B pe3yJbTaTe TEIJIONepeaayu U paboThl BHELITHUX CHUIIL.
###Part##lIccnenoBanne  ABJCHHS — TEIUIOOOMEHA TP
CMEIIMBAaHUH XOJOJIHOW U rOpsYEr BOJIBI.
#HH#Par#H##OnpeneneHue KOJIMYeCTBa TEIUIOTHI, OJy4YEHHOTO
BOJIOM TMpH TEmI00OMEHe ¢ HarpeTbiM METAUINYECKUM
LUJIUHIPOM.

#H##Par#H#Onpenenenue yaeapHON TEMI0EMKOCTH BEILIECTBA.
#H##Par###1ccnenoBanue mpoiiecca UCTIApEHus.
#HHPar#H#Onpenenenue OTHOCHUTEIILHON BIIQXKHOCTH
BO3TyXa.

###Par#H#Onpenenenue yaeabHOM TEMIOTHI JIABICHUS JIbJA.

6.18

6.19

dusndeckue SIBICHUS B npupoac: NOBEPXHOCTHOC HATAKCHUC
" KaIMUWJIJIAPHBIC SABJICHUA B IIPUPOAC, KPUCTAJJIBI B IIPUPOJC,
HU3JTy4YCHUC COJ'IHI_Ia, 3aMCP3aHuC BO,Z[OéMOB, MOPCKHE 6pI/ISBI;

O6p3.30BaHI/IC POCEIL, TYyMaHa, UHEA, CHETa.

Texauueckune YCTpOMCTBA: KaIluJUIAPBI, IIPUMEPHI

HCIIOJIb30BAHUA  KpPpUCTAJJIOB, KHUAKO CTHBIM TCPMOMCTD,




JaTYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETPHI, TICUXPOMETP, IMapoBas TypOWHA, JBUTraTellb

BHYTPEHHEI0 CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsioB
B3aumopeiictBue  3apsbkeHHBIX  Tell. 3akoH — Kyiona
7.2 (3aBUCHMOCTh CHJIbI B3aUMOJEWUCTBUS 3apSOKEHHBIX TEN OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe rmnosie. HanpskEHHOCTh  3IEKTPUUECKOTO
7.3 nosigd. [IpuHIun cynepno3uuuu 3JEKTPUYECKUX Iosiel (Ha
KayeCTBEHHOM YPOBHE)
Hocurenu  snekTpuueckux — 3apsaoB.  DJIE€MEHTApHBIN
7.4 anekTpuyeckuil 3apsa. Crtpoenue aroma. IlpoBomHuku u
JIUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
6 DNeKTpUUECKUM TOK. VYenosus CyLIECTBOBAHUSA
' ANEKTPUYECKOr0 TOKa. VICTOUHMKY IOCTOSTHHOTO TOKa
~7 JIeHcTBUS DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
' MarHMTHOE). DIEeKTPUUECKUN TOK B )KUJKOCTSIX U razax
. Onexrpuueckas nenb. Cwia  Toka.  DIEKTPUYECKOE
. HaIpspKeHHe
=9 ConpoTuBieHHEe MPOBOAHHUKA. Y IE€IBHOE CONPOTHBIICHUE
. BELIECTBA
7.10 3akoH OMa 1J1s yyacTKa Lenu
711 [TocnenoBarensHOE u napajuiesIbHOe COeIMHEHUE
' IIPOBOJHUKOB
PaboTa 1 MOITHOCTH DJIEKTPUUYECKOTO TOKA. 3aKkoH J[koyms —
7.12
Jlenna
713 DOnexTpuueckue Lend U MOTpeOUTenn  3IEeKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3amMblkaHne
14 [lTocTtostHHBIE  MarHWTBHL. ~ B3anmMOAeNCTBHE  MOCTOSHHBIX

7.15

MAarHuToB

MaruautHoe 1osie. MaruutHoe 1ojie 3eMiIi M €ro 3HadeHue




IUTS SKU3HU Ha 3eMiie

OneiT Opcrena. MarHuTHOE I0JI€ 3JIEKTPUYECKOTO TOKA.

710 [IpuMeHeHue 37IEKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHMTHOIO TOJISI HA MPOBOJHHUK C TOKOM.
17 OneKTpoABUraTenab IOCTOSHHOTO Toka. Mcrnonb3oBaHue
' JJEKTPOJIBUIaTeNe B TEXHUYECKHX YCTPOMCTBAX H Ha
TpaHCIopTe
718 Onbitel @apajes. SIBIeHHE 3JIEKTPOMATHUTHON HHIYKIHH.
. [IpaBuio Jlenna
Onekrporerepatop. CrocoObl TMOTYYCHHS JIIEKTPUICCKOU
7.19 SHEPTUU. DIEKTPOCTAHIIMA HAa BO3OOHOBISEMBIX UCTOYHHKAX
SHEPIUU
[IpakTuueckue padbOTHI:
OnpIThl MO HAOMIOAEHUIO AJIEKTPU3ALMU Tell WHAYKIHUEU U
IIPU CONPUKOCHOBEHHH.
HccnenoBanue  ACUCTBUSA — JJIEKTPUYECKOTO  IIOJISL  HA
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOTHl  ANEKTPUUYECKON  Iemu
MIOCTOSIHHOTO TOKa.
W3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaMPSKEHUSI.
UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepes
720 pEe3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS Ha

pesucrope.
OnepIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh 3JIEKTPHUUECKOTO
COTPOTUBIICHUSI TPOBOJAHHMKA OT €ro JJIHMHBI, IUIOMIAIN
MOTIEPEYHOT0 CEUCHUS U MaTepuaa.

[IpoBepka  mpaBumia CIIOXKEHUS HanpsHKEHUN pH
MOCJIeIOBATEIFHOM COSJIMHEHUH JIBYX pe3ucTopoB. [IpoBepka
MpaBWwiIa s CHJIbI TOKA MPHU MapaUIETbHOM COSAMHEHHUH
pesuctopoB. OrmpeneneHne padOTHl AIEKTPUUECKOTO TOKa,
uaymero depe3  pesucrop. OrmpeneneHue  MOIIHOCTH
ANIEKTPUYECKOTO  TOKA,  BBIACISEMOH  Ha  PE3HUCTOpE.

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH CHJIBI TOK4, HWAYHICTO UYCPE3




JaMIIOYKy, OT HampsbkeHuss Ha Hel. Ompepenenue KIIT/]
HarpeBarens. VccienoBaHue MarHUTHOTO B3aMMOJACHCTBHS
MOCTOSHHBIX ~MAarHuToB. M3ydyeHWe MarHuTHOrO  IMOJsS
MOCTOSIHHBIX MarHUTOB MIPH UX OOBEIWHEHUU U Pa3/ICICHHUH.
UccnenoBanue  AEUCTBUSL  DJIEKTPUYECKOTO  TOKAa  Ha
MarHUTHYIO CTPEJIKY. OTBITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUSA KATYIIKHU C TOKOM U
MarHuTa OT CHJIBI TOKA W HAalpaBJIeHUS TOKa B KaTyIIKE.
N3ydyeHue nelcTBUS MarHUTHOrO TOJISI HAa MPOBOJHUK C
TOKOM. Konctpyuposanue u M3y4YCHHUE paboThI
anektpoasurarens. Mamepenune KIIJl snekTponBurareabHOM
YCTaHOBKH. OnbITEI 110 HCCJICOBaHUIO SIBJICHUS
AJIEKTPOMArHUTHOW WHIYKIIMU: HCCJICIOBAHUE W3MEHECHU

3HAYCHHUA U HAIIPABJICHUS MHAYKIIUOHHOT'O TOKa

7.21

7.22

dusnueckue SBICHUS B IprUpoAC: BJICKTPUUCCKHUEC ABJICHUSA B
aTMOC(i)epe, QJICKTPHUYCCTBO JKHUBLIX OPraHM3MOB, MAIrHUTHOC
I10JI€ 3CMJ'II/I, L[peﬁ(b IIOJIFOCOB, POJIb MArHMTHOI'O IIOJIA JIA

KU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE

Texuuueckue yCTpOﬁCTBaI 9JICKTPOCKOII, aMIIepMEeTp,

BOJIBTMETP, PEOCTAT, CUETUYHK BHCKTqueCKOfI OHEPIHu,

AEKTPOOCBETUTEIbHBIE PUOOPHI, HarpeBaTeJIbHbIC
AIEKTPOTPUOOPHI (mpumepsr), BJIEKTPUYECKHUE
MpeAOXPaHUTEINH, 3J€KTPOMArHur, 3JEKTPOJIBUTaTEIh

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kox anemenrta [IpoBepsiemble 2IEMEHTHI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexanuueckoe aBukeHHe. MarepuanbHas Touka. Cucrema
8 8.1 otcuéra
8.2 OTHOCUTENBLHOCTh MEXAHUYECKOTO JIBMKEHUS
8.3 PaBHOMEpHOE NMPAMOJIIMHEITHOE ABUKEHUE




###Par###HepaBHOMEepHOE  TPSMOJMHEMHOE  JIBH)KEHUE.

8.4 Cpenssisi 1 MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM
JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NTPSMOJIMHEMHOE IBUKEHUE
8.6 ###Par###CBo00o1HO0e nanenue. OnelTel [ anuies
###Par###PaBHOMEpHOE NBUKEHHE IO OKPYKHOCTH. [lepuon
8.7 U yactora oOpamieHus. JIuHeliHas M yIryioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbiii 3akoH HproTOHA
8.9 Bropoii 3akoH HeroTona
8.10 Tpertuii 3akon HeroToHa
8.11 H#HParf##] [puHIMI CyTeprno3ULIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H##Par#H###Cuna TpeHUs: cuila TPEHHUsSl CKOJBXEHMS, cuia
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
214 ##H#Par###Cuna TsSKECTU M 3aKOH BCEMHPHOIO TATOTECHMS.
. YckopeHue cBOOOIHOTO TaIeHUs
815 JBuxenne mnanetr Bokpyr Connma. IlepBas kxocMuueckas
' ckopocTb. HeBecomMocTh 1 neperpy3ku
PaBHOBecne marepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
8.16
TEJ0
817 ###Parf##PaBHoBecre TBEPIOro TeNla C 3aKPEIJIEHHON OCBIO
. BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynec Tena. Ismenenune ummynsca. UMnynbsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
829 Pabota cun TspkecTH, ynpyroctd, TpeHus. CBs3b SHEPruu U
' paboThI
823 [loreHuuanbHass ~ SHEprus  Tena,  MOAHATOIO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTreHumanbpHas YHEPrUs CKATOU NPYKUHBI
895 ###Par###Kunernueckas JHEprus. Teopema 0
' KMHETUYECKOU SHEPIUU
8.26 ##H##Par###3aKoH COXpaHEHUS MEXaHUYECKOU SHEPTUU




8.27

8.28

8.29

[TpakTrueckue pabOTHI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJIBKEHHUs Opycka HIv
JBYDKCHUS [IApUKA 10 HAKJIOHHOH TuIocKocTh. OnpeaencHue
YCKOpEHUsSI Tela TPU PABHOYCKOPCHHOM IBUXCHHH TIO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM  IIyTH  OT  BPEMEHHM IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumoTe3sl: €CIM TPH  PABHOYCKOPCHHOM
JBYO)KEHUU 0€3 Ha4YaJIbHOW CKOPOCTHU IYyTH OTHOCSITCS KaK PsijI
HEYETHBIX 4YHUCENI, TO COOTBETCTBYIOLIME IIPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

I/ICCJIGIIOBaHI/Ie 3aBUCUMOCTH CHJIbBI TPCHUA CKOJIBKCHHUSA OT
CWJIBI HOpMasbHOTO AaBneHus. OnpeneneHue Kod3PppuueHTa
TPCHUA CKOJIbXKCHUA. OHpeIIGJIeHI/IC JKECTKOCTHU IIPpY>XUHBI.
Onpenenenne pabOThl CUJIBI TPEHUS MPH PaBHOMEPHOM
JABHUXKXCHUU TCJ1a 10 FOpH3OHTaHLHOﬁ IMOBCPXHOCTHU.
Omnpenenenne pabOThl CUIIBI YIPYTOCTH IpU MOABEME Tpy3a

C UCITIOJIB30BAHUEM HCIIOJABHXXHOI'O U ITIOABUXKHOI'O 0JIOKOB
®du3nyeckue SBICHUS B npupoac: MNpUWIMBbBI KW OTIIMBBI,
JBHMXKXCHHUEC  IIJIAHCT ConHeuHoM CUCTCMbI, PCAKTUBHOC
JABVKCHUC )KMBBIX OPTraHU3MOB

Texumueckne YCTpOﬁCTBaZ CIIMAOMCTP, JATUYUKH MOJIOKCHUAA,

pacCTodHuAg U YCKOPCHUSA, PaKCThL

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe pBmkeHne. OCHOBHbBIE XapaKTEPUCTUKU

- KoJIeOaHUI: TIeproJ], YacToTa, aMIUIUTY 1A
92 MareMaTtuyeckuii U NpYyKUHHBIA MasTHUKU. [IpeBpaienue
' SHEPTrUM MpHU KoJIeOaTeTbHOM JIBUKEHUN
93 3aryxawoomue KonebaHus. BbiHyXAeHHbIE — KoJeOaHHUS.
' Pe3onanc
Mexannueckue BOJHBL. (CBOMCTBA MEXAHMUYECKHUX BOJIH.
94 [IpononpHple ¥ momepeyHble BOJHBL. JlIMHA BOJHBI U
' CKOpOCTh €€ pacmpocTpaHeHUsl. MeXxaHW4YecKue BOJIHBI B
TBEPAOM TeJle, CECMUYECKHE BOJHBI
9.5 3Byk. ['pomMKoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHudpa3Byk U yIbTpa3ByK
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9.7

[TpakTrueckue pabOTHI:

OnpeneneHue  4acTOTHI U mepuoja  KosebGaHui
MaTeMaTU4eCKOro MasTHHKA.

OnpezneneHye 4acTOThl U MEpHOJa KOJICOAHUH MPYKUHHOTO
MasTHHKA

HccnenoBanne  3aBUCMMOCTH  TepHoAa  KoseOaHWi
HOJIBELIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccnenoBanue
3aBHCHUMOCTH TIepHo/a KojaeOaH il MPY>KUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH Ieproa KoyieOaHmii
rpy3a, HOJBEIIEHHOTO K HUTH, OT MAaCChl Tpy3a M KECTKOCTH

MIPY>XUHBI. H3MepeHHe YCKOPCHUA CBO6OI[H01"O ImaaCHu:A

9.8

Pu3nyeckue SABJICHUSA B IPUPOLE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH,  3E€MJICTPSACEHUE, CEUCMUYECKHE  BOJIHBI,

HyHaMHu, 5X0

9.9

OJIEKTPOMAT

10.1

Texauueckue yCTpOﬁCTBaZ 9X0JO0T, HCIIOJIB30BaHHUC

YIBTPa3ByKa B OBITY U TEXHHUKE

HUTHOE I1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE Moj€. ODJEKTPOMAarHUTHHIE  BOJIHBI.

CaoiicTBa SJICKTPOMArHuTHBIX BOJIH

10.2

10.3

[IIxana 31eKTPOMarHUTHBIX BOJIH

OnexkTpoMarHuTHas npupoga cBera. CKOpocTh CBeTa.

BosHoBBIE CBOMCTBA CBETA

10.4

[TpakTyeckue paboOTHI:
N3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C ITOMOIIBIO

MOOWIIBHOTO Tene(oHa

10.5

dusnueckue sBIEHUS B NpUpoze: OMOJOrHUYecKoe JeicTBre
BUJUMOTO,  yIbTpaUONETOBOTO U  PEHTIE€HOBCKOIO

U3JIy4CHUI

10.6

TexHuueckue YCTPOf/'ICTBaZ HUCIIOJIB30BAHUC

SJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

11.1

.Hy‘-ICBaH MoJelb cBeTa. MIcTouHMKM cBeTa

11.2

ITpssmonuHEtHOE pacpocTpaHEHHE CBETA

11.3

Otpaxkenue cera. Ilmockoe 3epkano. 3aKOH OTpayKEHUs

CBETa

11.4

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [lomHoe
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BHYTPEHHEE OTPaKCHHUE CBETa
11.5 Jlunza. Xop ydeit B IMH3E
116 Ontuueckass cuctema (¢oroamnnapara, MUKpOcKona H
' TeJecKona
117 I'ma3 xak onrtudeckas cucreMa. bimsopykocts U
' JAJIbHO30PKOCTh
118 Pasznoxxenune Oenoro cera B cnekTp. OmnbiTel HbloToHA.
. CrnosxeHue cieKTpajabHbIX IIBETOB. Jlucnepcus ceerta
[TpakTyeckue paboTHI:
###Par###lccnenoBanue 3aBUCMMOCTH  yIila  OTPAKEHHS
CBETOBOIO Jy4a OT yIJa MaJeHusl.
###Par#H#113yuenue XapaKTEPUCTUK M300pakeHUs
peaMeTa B INIOCKOM 3epKajle.
###Par###lccnenoBanue 3aBUCUMOCTH YIJIa TMPETOMIICHHS
CBETOBOI'0 Jyd4a OT yIJla NHaJeHUs Ha TPAaHULE «BO3IYyX —
11.9 CTEKJIO».
###Par###1 lonyuenue HU300pakeHUI C IOMOIIBIO
coOMparoIIel TUH3HI.
###Par###Onpenenenue  (OKYCHOIO  pacCTOSIHMSL |
ONTUYECKOI CUIIbI COOMpAOIIEeH JTMH3BI.
#H##Par###ONBITHI 110 pa30XXeHUIO OEJI0ro CBeTa B CIIEKTP.
###Par#H###OnbITH 10 BOCIPUITHIO [IBETA MIPEIMETOB MPH UX
HaOJII0IGHUH Yepe3 [IBETOBbIE (DUIBTPHI
dusnyeckue sBieHUA B npupoe: 3atMenus Connua u JIlyHsl,
11.10 [[BETa TeJ, ONTHUYECKUE SBJICHHS B arMocdepe (uBeT Heba,
pedpaxkuus, paayra, MUpax)
111 TexHuueckue yCTpoWcTBa: OYKH, NEpHUcKon, (oToammapar,
' ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 OmneiTel Pesepdopna u nnanerapHas Moaens aroMa. Mozens
' aroma bopa
122 Hcnyckanne u TmorjiouieHHe cBera aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro sapa. HykinoHHas Mozenb aTOMHOIO
‘ sapa. 3oTomnsl




PannoaktuBHbie mnpeBpamenus. llepmox  momypacmama

12.5
ATOMHBIX €D
126 SnepHple peakuuu. 3aKOHbl COXpPAHEHHWsS 3apsiioBOTO U
' MaccoOBOT0 YHCE
12.7 DOHeprus CBsI3U aTOMHBIX sA7iep. CBsA3b MAaCChl U SHEPTUU
128 Peakiun cunTe3a u peneHus suep. McrouHuku sHeprum
. Connua u 3B€31
129 SInepnas sHepretuka. /[elicTBUEe paAMOAKTUBHBIX M3JIy4CHUN
' Ha JKUBbIE OPraHU3MBbl
[TpakTuyeckue pabOTHI:
HaGnroneHue  CIlOmIHBIX M JIMHEHYATBIX  CIIEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHHME HSHEPIUH YaCTHUIBl IO
TOPMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue painoakTuBHOro hoHa
dusnueckue  sSBIEHMsT B INPUPOJE:  €CTECTBEHHBIN
T paIMOaKTUBHBIA (DOH, KOCMHYECKHE Jy4YH, PaJuOaKTHBHOE
' U3JIy4YeHue IPUPOHBIX MHUHEpAJIOB, neiictBue
paZoaKTUBHBIX U3TyYEHHUI Ha OpraHu3M YeJoBeKa
1212 TexHuuyeckue ycTpoilcTBa: CHEKTPOCKOI, WHIUBUAYATbHBIN

AO03UMCETP, KaMCpa Bunscona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMOBI
OCHOBHOT' O OBHIEI'O OBPA3OBAHUS

Kon IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM 0a30BOro
NpoBepsieMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
TpeOoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

[Tonumanue ponu GuU3MKK B HaydyHOH KapTHHE MHpPa; C(HOPMHUPOBAHHOCTH
0a30BbIX MPEACTaBIECHUIN O 3aKOHOMEPHOW CBSA3M U MI03HABAEMOCTH SBJICHUN
IPUPOJBI, O POJIH IKCIEPHUMEHTa B (U3UKE, O CUCTEMOOOpa3yromeil posu
¢u3uKN B pa3sBUTHU €CTECTBEHHBIX HAyK, TEXHMKM M TEXHOJOTHH, 00
BONMIONIMM ~ (PU3MYECKMX 3HAHMUW W WX POJIM B IICIIOCTHOM
€CTECTBEHHOHAYYHOM KapTHHE MHpa, O BKJIA/Ie POCCUHCKHUX MU 3apyOeKHbIX
yu€HBIX-QU3UKOB B pa3BUTHE  HAayKd, OOBSICHEHHE  TPOIECCOB

OKpYyKaromero Mupa, pa3BUTHEC TCXHUKHU U TEXHOJIOTHI

3HaHUA O BHJAX MaTepuH (BELIECTBO U TOJE), O JBMKEHHH KakK Crocode
CYLIECTBOBAHMSI MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHOH TEOpUU CTPOECHUS
BelIeCTBa, 0 (PU3UYECKOW CYHNIHOCTH SIBJICHHM MPHUPOAbI (MEXaHHYECKHUX,
TEIUIOBBIX, AEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3iNyaTh SBICHUS
[0 ONHUCAaHUIDO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHE, YMEHHE paclo3HaBaTh
MPOSIBIICHUE M3YyYEHHBIX (PUINYECKUX SIBICHUI B OKPYXKAIOLIEM MHUpE,

BBIJIEJISISL UX CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM ITOHSTHHHOTO arrmapara U CHUMBOJIMYECKOI'O SA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHUEC HUX [JIs1 PCUHICHUA y‘-IC6HI>IX 3a1a4; YMCHUC
XapaKTCPU30BaATh CBOICTBa TCII, (bHBHLIGCKI/Ie SABJICHUSA W TMPOLECCHI,

HCIIOJIB3YA q)YHHaMCHTaJ'IBHI)Ie N OMITMPUYICCKHEC 3aKOHBI

VMenue oOmnucCHBaTh HN3YUYCHHBIC CBOMCTBA Te€l H (bI/ISI/I‘-IeCKI/Ie SABJICHUA,

HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenune ocHOoBaMH METOJOB HAYYHOTO MO3HAHUS C YYETOM COOJIOICHHS

npaBuj 6€30macHOro TpyAa: HabMoAeHHe (PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSTETbHO COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3
5 JAHHOTO Ha0opa 00OpyAOBaHUS 1O WHCTPYKIIMU, OMUCHIBATH XOJ OIbBITA U

3aMKCHIBATh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

IMPOBCACHUEC IIPAMBIX W KOCBCHHBIX I/ISMepeHI/II\/'I (bHSI/I‘IGCKI/IX BCIIMYNH:

YMCHHC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO COGI/IpaTB




JKCIEPUMEHTAIBHYIO YCTAaHOBKY MO WHCTPYKLMH, BBIYHUCIATH 3HAYEHUE
BEJIMYUHBI U aHAIU3UPOBATh MOJYYEHHBIE PE3YyJIbTAThl C YUYETOM 3aJIaHHOU
MOIPEUIHOCTH PE3yIbTaTOB U3MEPEHUI;

IIPOBEICHUE HECJIOXKHBIX AKCIIEPUMEHTAIILHBIX UCCJIEJOBaHMI;
CaMOCTOSITENIbHO COOMPATh KCIEPUMEHTAILHYIO YCTaHOBKY U IMPOBOAHTH
HCCIIEIOBAaHUE O MHCTPYKLUH, MPEACTABIATH IOJIYYEHHbIE 3aBHCHUMOCTH
¢bu3nuecKkux BeNMYMH B BUAe TaOAMI W TrpapuKOB, YYUTHIBATH

MOrpeuIrHOCTH, ACJIaThb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[ToHuMaHue XapaKTEpPHBIX CBOMCTB (pu3MuUECKUX Mojenel (MarepuaibHas
TOUKa, a0COJIOTHO TBEPAOE TEJIO, MOAEIN CTPOEHUS ra3oB, KUIKOCTEH U
TBEPIBIX TeJl, IUIAHETApHAs MOJENb aTOMA, HYKJIIOHHAs MOJEIb aTOMHOI'O

smpa) U YMCHUC IIPUMCHSATD UX IJIA 00BsACHEHUS (1)I/I3I/I‘ICCKI/IX IIpoueccoB

YMeHue o0bACHATh (PU3NYECKHEe MPOLIECChl U CBOWCTBA TEJI, B TOM YUCIIE U
B KOHTCKCTC CI/ITyaIII/IfI IMPAKTUKO-OPUCHTUPOBAHHOI'O  XapakKTcpa, B
YaCTHOCTH, BBIABJIATh INPUYMHHO-CIEICTBEHHBIE CBSI3M U CTPOUTH
OOBSICHEHHE C OINOpOW Ha HW3YyYeHHBIE CBOMCTBA (DU3MUYECKUX SIBICHUH,

(1)1431/1%01(1/16 3aKOHBbI, 3dKOHOMCPHOCTHU 1 MOJCJINU

10

YMmenue pemats pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHUH), UCTIONB3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PU3NICCKUE BEIMYMHBI, B YACTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBHE 3aJaud, BBISBIATH HEJOCTAIOUIUE JIaHHBIE,
BBIOMpAaTh 3aKOHBI U (QopMyInbl, HeoOXoAWMBIE [UJIsi €€ pernieHus,
WCIIONb30BaTh CHPABOYHBIE JaHHbIE, MPOBOAUTH Pacy€Tbl M OLICHUBATh
PEATUCTUYHOCTD TMOJTYYEHHOTO 3HAaYeHUs (PU3NYECKON BETUYHHBI, YMEHUE
OTIpEAENATh Pa3MEPHOCTh (DU3MUECKON BEIMYMHBI, TOIYYCHHOH TMpH

pEILICHNH 33141

YMmenue XapaKTCPU30BaATh ITPUHIIUIIBL JEHUCTBUS TEXHUYECKHX YCTpOP'ICTB, B
TOM 4Hclie OBITOBBIX HpI/I60p0B, U TPOMBIIUICHHBIX TCEXHOJIOTHYCCKHUX
MpoOLECCOB MO UX OINHNCAHUIO, UCITIOJIb3Yyd 3HAHUS O CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX

SIBJIGHUN ¥ HEOOXOAUMBbIe (PU3NUECKHe 3aKOHOMEPHOCTH

YMeHue HCIoiIb30BaTh 3HAHUS O (DU3MUSCKHUX SBICHHUSX B MOBCEIHEBHOMN
KU3HU g obecriedeHHuss O€30MacHOCTH TpU OOpamieHuu C OBITOBBIMHU
npuOOpaMH W TEXHUYCCKHUMH YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U
COOIOZICHUSI HOPM DKOJIOTUYECKOTO TOBEACHHS B OKpYXKalollel cpene;
MOHMMAHUE HEOOXOJMMOCTH TIPUMEHEHHUS JOCTHKCHHH (QU3HKH |

TEXHOJIOTHI JJIs1 PalMOHAJIBHOI'O TPpHUPOAOIIOJIb30BAHU A
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OnbIT moMcka, TpeoOpazoBaHMsT W MPEACTaBICHUS  HH(pOpMAIUU

(U3UYECKOTO  COIEpXKaHUS C  HCIOJb30BaHMEM  HHGOPMAIIMOHHO-




KOMMYHHUKATHBHBIX TEXHOJIOTUH; yMEHHE OLEHMBATh JOCTOBEPHOCTh
MOJIy4eHHOW  WH(GOpPMAlMd HAa OCHOBE HWMEIONIUXCS 3HAHUW W
JIONOJTHUTEIbHBIX HMCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPU BbINOIHEHUH
yueOHBIX 3a/JlaHUil  HAyYHO-TIOMYJAPHYIO  JUTEpaTypy (U3HYECKOTro
COJIep KaHus, CIIPABOYHbIE MaTepHalbl, pecypchl ceth VHTepHeT; BiajeHue
0a30BbIMH HaBBIKAMH INpeoOpa3zoBaHus MH(OpMAIMM M3 OJHON 3HAKOBOU
CHUCTEMBbl B JpPYIyl0; YMEHHME CO3[aBaTb COOCTBEHHBbIE NHCbMEHHbBIE U

YCTHBIC COO6H.[CHI/I$I Ha OCHOBC I/IH(l)OpMaLII/II/I N3 HCCKOJIBKUX HCTOYHHKOB




HEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, TPOBEPAEMBIX HA OI'D IO

OU3UKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 MEXAHUWYECKMUE ABJIEHUA
11 MexaHnyeckoe  JBHJKCHHE. MarepuanpHass ~ TOYKA. Cucrema  orcuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOoMepHOEe M HepaBHOMepHOe nBWxkeHHe. Cpenusist ckopoctb. Dopmyna amis
1.2 BBIYHCIICHHSI CpETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TpSAMONMHEHHOE NBWKCHHE. 3aBUCUMOCTh KOOPIMHATHI Tela OT
BPEMEHH B CIy4yae PABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
1.3 ) =x,+vt
['paduku 3aBUCUMOCTH OT BPEMEHHU [UIsl TPOCKIUU CKOPOCTH, TPOEKIUH
nepeMeneH s, MyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM JIBHKEHUH
3aBUCUMOCTh KOOPAWHATHI Tela OT BPEMEHM B Cllydae paBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUYKCHUS:
2
Sy(f)=vy, s+ ay= ;
2
DopMyIibl 751 TPOSKIUH MEPEMELICHHUs], TPOEKIIUH CKOPOCTH U MPOEKIMHU YCKOPEHUS
IIpY PaBHOYCKOPEHHOM TNPSIMOJIHHEHHOM JBIKECHHH:
2
1.4 s (D=0, t+a, X
U_\.(f):t){h.-l-ﬂj\. L,
a,(f)=canst,
Ul.‘c2 - L’}1.'1'2 =2HISI
['paduiky 3aBUCHMOCTH OT BPEMEHH JUIS MPOSKIIMU YCKOPEHUS, MPOCKIIUU CKOPOCTH,
IOPOEKIMM TEepPEeMEICHUs], KOOPAMHATHl MpPH PAaBHOYCKOPEHHOM MPSIMOJUHEHHOM
JIBYOKCHUHT
CBobOonnoe manenue. DopMyibl, OMHCHIBAIOIIME CBOOOJHOE TaJCHUE Tela II0
Ls BEPTUKAIM (JIBUKEHHE TeJla BHU3 WJIM BBEPX OTHOCUTENIBHO TOBEPXHOCTH 3E€MIIH).
' ['padyiky 3aBUCUMOCTH OT BPEMEHH ISl POSKIIUHN YCKOPEHUSI, IPOCSKIIMHA CKOPOCTH H
KOOPJMHATHI PH CBOOOIHOM MAJCHUU TeJa M0 BEPTUKAIU
L6 CKOpOCTh PaBHOMEPHOTO JABIKEHHS TEJIa M0 OKpYKHOCTH. HampaBnenne ckopocTH.

@opmyna Uil BBIUMCIEHMS CKOPOCTH 4Y€pe3 paguyCc OKpPYKHOCTHM M HEPHOL




oOpareHus:

o= iMR
T
LienTpocTtpemurensHoe  yckopenue.  Hampapienue — LIEHTPOCTPEMHTEIBHOIO

yckopenusi. Dopmyra it BBIYMCIEHUST YCKOPEHHUS:

Macca. IInoTHOCTS BellecTBa. (DOpMy.]'Ia JJIA BBIYUCICHUSA ITINIOTHOCTH !

_m

1.7 P=7
1.8 Cuna — BektopHas pusndeckas BenuurHa. CokeHue CHil
1.9 SIBnenne nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-da
CoHarnpaBIeHHOCTh BEKTOpPa YCKOPEHHUS TeJla M BEKTOpa CHUIIbI, IEUCTBYIOIIEH Ha TEO
Bzaumopencreue ten. Tperuit 3akoH HeroToHa:
1.11 F. p I _F1—>2
Tpenue mokoss W TpeHHE CKOJBbXKEeHHs. DopMyna is BBIUMCICHUS MOJIYJIS CHIIBI
TPEHUS CKOJIbKEHUS:
1.12 F_=u-N
- K
Hedopmarnus tena. Yopyrue u Heynpyrue neopmanuu. 3akoH ynpyrou nedopmaruu
(3akoH ['yka):
1.13

F=k-Al




1.14

1.15

BcemupHoe Tarorenne. 3aKoOH BCEMUPHOTO TATOTEHUS:

My - 1H A
F=Gg.- L1 _2
R
Cuita TsKeCcTH. Y CKOpEHHe CBOOOIHOTO TTaIeHHSI.
dopmyia a7 BHIYUCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTy 3emin: F = mg.
JiBmxenne rianet Bokpyr Codmiia. ITepBas kocMudeckas ckopocTb. HeBecomocTh 1

MepErpy3Ku
Nmitynbe Tena — BekTopHas (hu3uvecKas BeTudrHa.
p=mi

I/IMHy.TIBC cucCTeMEl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

1.19

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTuBHOE nBIKEHNE

Mexanunueckas padora. @opmyra sl BHIYUCICHUS paOOThI CUJIBI:

A=F5ooscx

Mexanuueckass MOIITHOCTb:

=24
I

Kunernueckas u MOTCHUHUAJIbHAs SHCPIrus. d)opMyna JJIA BBIYUCIICHU A KHHETHYECKOMN

SHEPruu:

H!Uz
By

TeopeMa 0 KMHETHYECKOMN SHCPIUHU. q)OpMy'J'Ia JJIA BBIYHMCIICHHUA HOTCHHH&HLHOﬁ

OHCPIruM T€jia, IOAHATOrO

Haxa 3eMIIEH:

E,= mgh

Mexanuueckas OHCPIuAi:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHNYECKOU sHeprun. Popmyia A 3aKOHA COXPAHEHUs




1.20

MEXaHUYECKOM HEpPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.

[IpeBpanieHne MExaHU4ECKOM SHEPIUU IIPU HAIMYUU CUIIBI TPCHMUS.

[IpocTbie MexaHU3MBI. «3070TOE IPABUIIO» MEXAHUKH.
Peryar. MomeHsT cuibel: M - Fl.

VYciioBue paBHOBECHS pbluara:
M +M, +..=0
[TonsuxkubIil 1 HenoABWKHBIN 0510ku. KT/ mpocThix MexaHU3MOB,

n= Anonesnan

"%&rpaqemaﬂ

1.21

JlaBnenue TBEPAOTrO TEINA.

@opmyia 1 BBIYMCIICHHS TABJICHUS TBEPIOIO Tena:

_E
p_'s"

JlaBnenue raza. ATMocepHOe 1aBICHHE.
I'mapocraTuyeckoe naBiieHHE BHYTPH KUIKOCTH.

CDOpMy.]'Ia JJIs1 BBIYUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. @opmyna 1 ONPENEICHNs] BBITAIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH

Ha T€J10, HOpr)KéHHOG B XKXUJIKOCTbH WJIA ras:
Fape =pgV
VYcnoBue iasadud tena. [linaBanue CYA0OB 1 BO3AYXOILIIABAHUEC

Mexannueckue KojeOaHus. AMIUTATYAA, TEpUOJ U YacToTa koseOanuil. dopmyna,

CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KoJIeOaHMIA:

1.25

1.26

1.27

Marematnueckuii W NpPYKUHHBIM ~ MasTHUKMU. lIpeBpamienue 5sHepruum Ipu

K01e0aTeIbHOM ABUKEHUH
3aryxatomue konebanus. BerHyxnennbie konedanus. Pezonanc

MexaHU4eCKHe BOJIHEI. HpOI[OJ'ILHLIC U TIONICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTb PACIpPOCTPAHESHUS BOJIHBI:

Lh=v-T




1.28

1.29

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpak€HUE 3BYKOBOW BOJIHBI Ha TpaHUIIE JBYX
cpen. Madpas3Byk u yIbTpa3ByK

Ipaxmuyeckue pabomul

W3mepenue cpeiHeld IUIOTHOCTH BEIISCTBA, apXMMEIOBOM CHJIBI, KECTKOCTH
OPYKUHBL, KOX(pQUIMEHTAa TPEHHUS CKOJBXEHHS; pabOThl CHUJIBI TPEHUS, CHIIBI
VIPYTOCTH; CPEAHEH CKOPOCTH JIBIJKEHHS Opycka II0 HAaKJIOHHOW IIOCKOCTH;
YCKOpEeHUsl OpycKa MpH JBMKEHUW IO HAKIOHHOW IUIOCKOCTH; YacTOTHI M IMEpPHOJa
KoJieOaHUH  MaTeMAaTHYeCKOro MasTHHKA; YacTOTBl M Iepuoja  KoyeOaHuit
NPYKUHHOTO MasTHUKA, MOMEHTa CHWJIBI, JICHCTBYIOIIETO HA pblYar; pabOThl CHIIBI
YIPYTOCTH TPH MOABEME Ipy3a C MOMOIIBI0 HEMOABHKHOIO OJIOKa; pabOThI CHIIBI
VIIPYTOCTH MPHU TOBEME TPy3a C IIOMOIIBIO IMOABMKHOTO OJIOKA.

HccnenoBaHue 3aBHCUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOH YacTH
TeJla U OT IUIOTHOCTH >KMIKOCTH, HE3aBUCHMOCTH BBLITAJIKHMBAIOIIEH CHIIBI OT MacCChl
TeNa; CHJIBbl TPEHHUS CKOJBXKCHHMS OT CHJIBl HOPMAJbHOTO JaBJICHHS W OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXXUHE, OT CTETICHH JcopMaIiuu
NPYKUHBI, YCKOPEHHs OpycKa OT yriia HakJIOHa HAIPaBISIONICH; Meproaa (4acToThl)
KoJIeO0aHWH HHUTSHOTO MasTHHKA OT JUTMHBI HHUTH; MEpHoAa KoJjeOaHWH MpPYKUHHOTO
MasiTHUKa OT MacChl Irpy3a W KECTKOCTH IMPYXKHHBI; UCCICIOBAHHE HE3aBUCHUMOCTH
nepuoAa KojeOaHWH HHUTSHOTO MasSTHHKAa OT Macchkl rpy3a. I[IpoBepka ycrmoBus

paBHOBECHS pbluara

1.30

1.31

2.1

Qusuueckue A61eHUA 6 Npupode. TIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
YKUBOM M HEXKUBOU MpUpoJie, EHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, PHUIIUBbI
U OTIUBBI, JBUXKEHHE IIaHeT COJHEYHON CHCTEMBI, PEAKTUBHOE JIBUJKEHUE >KMBBIX
OpraHU3MOB, pbIUaru B TeJie YeJOBEKa, BIMSIHUE aTMOCPEPHOTO JAaBJICHUS HA >KUBOMN
OpraHu3M, IUIaBaHHE pPbIO, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE,

CECMUYECKHUE BOJIHBI, I[yHAMU, 9XO

Texnuueckue ycmpouicmea: CHUIOMETpP, JAaTYUKH TOJOXKEHHS, PACCTOSIHUS U
YCKOpPEHHS, JUHAMOMETpP, TMOJIIMIIHUKK, pPAKEThl, pblyar, TMOJABWXKHBIA U
HETMOJABMKHBIM OJOKM, HAKJIOHHAs IIOCKOCTh, IPOCTBIE MEXaHW3MBI B OBITY,
cooOImaronMecss COCyIbl, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPITHEBOM HACOC, apeoMeTp, IXOJIOT,
HCIIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE SABJIEHU A

OCHOBHBIE TIOJIOKEHHUS MOJEKYJSIPHO-KHHETHYECKOM TEOPHUU CTPOCHHS BEIIECTBA.

Mogenn TBép,[[OFO, KHUIKOTO u rasoo6pasHoro COCTOSIHUM BCIICCTBA.

Kpucranmmaeckue u amopdabie Tena

2.2

JBmxenue yactui] BemecTBa. CBA3b CKOPOCTH ABMKEHHSI YACTHUI[ C TEMIIEPATYPOIl.




bpoynoBckoe nBmxkenue, nuddy3us

2.3 CMmauuBaHue U KaWJUISIPHBIE SIBIICHUS
2.4 TeroBoe paciupeHue U coxaTue
2.5 TernoBoe paBHOBECHE
Y Buytpennss sueprus. Pabora u Teruionepeada kak criocoObl U3MEHEHUsI BHYTpEHHEH
SHEPruu
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyYEHUE
HarpeBanue u oxnaxaenue tei. KoinyecTBo TEIUIOTHL. Y AeNbHas TEMIOEMKOCTD:
2.8 =em(t,—t,)
Q=cmlt,—t
3aK0oH COXpaHEHUsI YHEPTUU B TEIUIOBBIX IMpoIieccax. Y paBHEHHUE TEIIOBOTO OaslaHca:
2.9 Ql —|-£?2 -|-___:0
Hcnapenue u xoHneHcamus. Mi3aMeHenne BHyTpeHHEH SHEPrUu B MpoIlecce UCTapeHus
2.10 U KoHieHcanuu. Kunenue xuakoctu. Y aenpHas Teriora napoobdpasoanus: L = Q/m
2.11 BiaxxHocTh BO3yxa
[InaBneHnue u kpucrammzauus. Mi3MeHeHne BHYTPEHHEN 3HEPruu MpuU IUIABICHUH U
KpUCTAJUTH3AIIMU. Y JIeIbHAS TeTUIOTA TUTABJICHHUS:
2.12 0
m
BuayTpenHsst sHeprus cropaHusi TOIUTMBA. Y JeJIbHAS TEIUIOTa CTOPAHUS TOILIUBA: ¢ =
2.13 O/m
2.14 [Mpunnumns! padots! Temossix apurateneid. KI1/] renmosoro agsurarens
Ilpakxmuueckue pabomul
N3mepenne ynenpHON TEMIOEMKOCTH METAJUIMYECKOTO IMJIMHIAPA; KOJWYECTBA
TEIUIOTHI, TTONYYEHHOTO BOJOW KOMHATHOW TemmepaTypbl (PUKCHPOBAHHOW MAacChl, B
515 KOTOPYIO OMYIIEH HArpeThli IMIMHJP; KOJUYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM
HUJIUHAPOM, MOCTIE OMYCKAaHUS €ro B BOJly KOMHATHOW TeMIEpaTyphl; OTHOCUTEIbHON
BIIQYKHOCTH BO3/1yXa; Y/ACIbHON TEIUIOTHI IJIaBJICHUS Jibja. ViccienoBanue nasMeHeHUs
TEMIEPAaTypbl BOABI TPH PA3IUYHBIX YCIOBHSX; SBJICHUS TEIJIOOOMEHA MpHU
CMELIMBAaHUH XOJIOJHOM U rOpsiued BOJBI; MPOLECCa UCTIAPEHUS
2.16 Qu3suueckue s61eHUs 8 Npupooe: TTIOBEPXHOCTHOE HATSHXKEHUE U KAWL PHBIC SIBICHUS




B MpPHUPOJAE, KpUCTAIIBl B mpupoje, uznydeHue ConHIA, 3aMep3aHue BOJOEMOB,

MOpCKHUe Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHera

Texnuueckue ycmpoﬁcmea.‘ KalnJUIApbl, HOPUMEPbI HCIOJb30BAHUSA KpPUCTAJLIOB,

2.17 JKUJKOCTHBIN TEPMOMETP, AATUUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,

TUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHA, TBUTATENIb BHYTPEHHETO CTOPAHHS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onexkrpuzanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHUS JICKTPUUYECKOTro 3apsiia

34 Onektpuueckoe mnose. Hanpsok€HHOCTh  anekTpuueckoro  noss.  [IpuHoun
CYINEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)

3 s Hocurenun osnexktpuueckux 3apsaoB. JlelicTBUE — AJIEKTPUYECKOro  IOJsSL  Ha
3JeKTpUYeCcKue 3apsabl. [IpOBOIHUKY U TUANEKTPUKU
[TocTosiHHBINM 3iEeKTpUYECKUH TOK. JlelcTBus anexTpuueckoro Toka. Cuia TOKa.
Hanpsxenue.

3.6 I=q/t,U=A/q
DNEKTPUUECKOE CONPOTUBIICHHE. Y ACbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R = pl/S

13 3akoH OMa a1 yyacTka aiekrpudeckoi nenu: [ = U/R
[locnenoBarenbHOE COETMHEHNE TIPOBOIHUKOB:

1,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coelMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1+1I; Rz%.

CMelraHHbIE COEUHEHUS IPOBOIHUKOB
PaGota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenna:

3.11 O=I"R-t




OnbIT Opcteaa. MarHuTHOE TOJIE MPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MAarHUTHOMN

3.12
WHIYKIAH
3.13 MarnuTtHO€e 1oJie TOCTOSIHHOT'O MaruuTa. BzauMoeiicTBie NoCTOSIHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOIO IOJIsI HA IPOBOAHUK C TOKOM
3.15 Onpitel @apanes. SBnenue snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ipakxmuueckue pabomul
H3mepeHne >MeKTpUUecKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO
TOKA; pabOTHI JIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOILIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMII04Ka), OT HaIIPsDKEHUS Ha KOHLAX IPOBOJIHUKA; 3aBUCUMOCTH COIPOTUBIIEHUS OT
' JUIMHBI  TIPOBOJIHMKA, IUIOMIAJM €ro IONEpPeYyHOro CEYeHUs M  YACIbHOTO
COIPOTUBIICHUS.
[IpoBepka mpaBuia A AJIEKTPUYECKOTO HAMPSHKEHHUS] TPU  TMOCIEI0BATEIILHOM
COCMHEHUH NPOBOJHUKOB; TMpaBujia s CHJIbl JJIEKTPUYECKOIO TOKa IpHU
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUKA)
Qusuueckue AGNeHUs 6 Npupoode: DIEKTPUUYECKHE sBIEHHS B arMocdepe,
3.17 AMIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE MoJie 3eMild, Apeid MoICcoB, POb
MarHUTHOT'O TOJIS 7S )KU3HU Ha 3eMJie, TOJISIPHOE CUSHUE
Texnuyeckue ycmpoucmea: 3JIEKTPOCKOII, aMIIEpMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 JJIEKTPUUECKOW  HHEpPIuHu, dJIEKTPOOCBETUTENbHbIE MNPUOOPHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DJIEKTPUUECKHE TPEAOXPAHUTENN, SJIECKTPOMATHHUT,
JJIEKTPOABUTATENb IOCTOSHHOTO TOKA, TEHEPATOP IMOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHeie BOJHBIL. [1Ikana 31eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens ceera. lIpsmonnHeliHOe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomnenue cBeta. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucnepcus ceera
324 JInnza. Xox nydeit B muH3ze. oKycHOE paccTossHUE JIUH3bI. ONTHYECKas CUIa JIUH3BI:
' D=1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ilpakxmuueckue pabomul
###Par###l13Mepenne  onTHYECKOM cuUJbl  coOuparomeil  JUH3BL,  (OKYCHOTO
396 paccTosiHUsL coOuparoiei JUH3bl (M0 CBOWCTBY paBEHCTBA pPa3MEpOB IpeaMeTa U

n300pa’keHus, Korja IpeAMET pacHojOXeH B JIBOMHOM (oKyce), IoKa3aTems
IIPEJIOMJIEHUS CTEKIIA.

###Par###lIccnenoBanue CBOWCTBA HW300paKEHHS, IMOJYYCHHOTO C ITOMOIIBIO




coOuparomiel JUH3bI; U3MEHEHHs] (POKYCHOTO PACCTOSHHUS JBYX CJIOXKEHHBIX JIMH3,
3aBUCHMOCTH yIJla TPEJIOMJIEHUSI CBETOBOIO Jyya OT yrjla NaJeHUsi Ha TpaHUlle

«BO3AYX — CTCKIIO»

Dusuveckue s61eHUs 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHBI, OoBE€Ta TCJ, OIITUYCCKUC

327 sBieHus1 B aTMocepe (uBeT Heba, pedpakims, paayra, MUPax)
3.28 Texnuyeckue ycmpoticmaa: OYKd, IEPUCKOII, POToANMapaT, ONTHICCKHE CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA

4.1 PagnoaktuBHOCT. Anb(a-, 6era-, ramma-u3nydcHus. Peakiun anbda-u OeTa-pacnana

4.2 OmneiTel Pe3epdopna o paccesauio anbda-dactuil. [LtanerapHas Mozennb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3orornsl

4.4 [lepuox momypacmajga aTOMHBIX AP

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apSAJ0BOTO U MAaCCOBOTO YHCEN
Qusuueckue sa61eHUs 8 Npupode: eCTeCTBEHHBIN paJuOaKTHUBHBIA (POH, KOCMHUYECKHE

4.6 Jy4H, PaIMOAKTUBHOE U3ITydeHUE MPUPOIHBIX MUHEPAJTIOB, JCHCTBHE PaIMOAKTHBHBIX
U3ITy4YeHU Ha OpraHU3M 4eJ0BeKa

47 Texnuueckue ycmpoiicmea: CHEKTPOCKON, WHAMBHAYAIbHBIM J03UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHCPreTuKa




YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYHEHHUKA

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka, 7 knacc/ [lepeimkua A.B., O0IIeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe o0mecTBo «M3aaTenbeTBO

«ITpocsenieHue»

» ®usuka, 8 knace/ Kabapaun O.0., AxkunonepHoe o6miectBo «M3naTenbcTBo
«ITpocsenieHue»

» dusuka, 8 knacc/ [lepeimkun A.B., O011eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AkuinonepHoe obiiecTBo «M31aTeancTBO

«IIpocBemenne»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 001ecTBO
«M3parenscTBO «IIpocBemenune»

» dusuka, 9 knacce/ I'pauér A.B., IToroxes B.A., bokos I1.1O., O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA -

['PA®y»; AkunonepHoe obiectBo «M3aaTenscTBo «lIpocBerienuer»

» dusuka, 9 knacce/ Kabapaun O.D., AkunonepHoe obiiectBo «M3aaTeancTBo

«IIpocseuieHue»

METOINYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

®usuka. 7 kinacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue K yueOHuky M.

M. Ilepsiikuna, A. M. UBanoBa



dusuka. 8 kiacc. Meroauueckoe nmocoodue k y4. [lepoimkuna. - @unonosuy H.B.

dusuka, 9 xinace, Meroguueckoe nocooue, 'yrauk E.M., 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. https://myschool.edu.ru/ Mos mikomna

2. https://resh.edu.ru/ Poccuiickas 3jieKTpoHHAs IIIKOJIA.

3. https://fipi.ru/ ®UITA

4. http://interneturok.ru. Ypoku MKOJIbHOW NpOrpaMMBI.

5. https://www.youtube.com/user/upiterra Tapoypoxk.

6. https://phys-oge.sdamgia.ru/ Cnam I'HA.

7. https://phys-oge.sdamgia.ru/ Cnam BIIP.

8. http://class-fizika.narod.ru/vu7.htm . KnaccHas ¢usuka. s 10003HaTEIbHBIX.
9. http://znaika.ru/catalog/9-klass/physics . 3Halika.

10. http://www.calc.ru/video-po-fizike+8.html. Buneoypoku no OI'D.

11. http://optika8.narod.ru/norma.htm. OneIThI 110 pU3HUKE.

12. http://www.virtulab.net/. Buptyanbnas nabopatopus.

13. http://phet.colorado.edu/en/simulations/translated/ru . JIJabopaTopusi BUpTyaJIbHbBIX

CUMYJITOPOB
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