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1. HOACHUTEJIBHAS 3AIIUCKA

[Tporpamma o ¢usuke Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUsl COCTABJICHA Ha
OCHOBE IOJIOKEHUM U TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
obOpazoBaTebHOM Tporpammsel, mpeacraBieHHBIXx B PI'OC OO0, a takke ¢ yuéToM
denepanbHOi paboueii mporpaMmMbl BocriuTanusg U KoHuenuuu npenogaBaHusi y4eOHOTO
npenmMera «Duszmkay.

[Tporpamma o ¢usuke Ha ypoBHE OCHOBHOTO OOIIETr0 00pa3oBaHUsl COCTABJICHA Ha
OCHOBE IOJIOKEHUM U TpeOOBaHUH K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
obOpazoBaTenbHOM Tporpammsel, mpenactaBieHHbIX B @I'OC 00O, a Takke ¢ y4eToM
denepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIMH MPENoiaBaHus y4eOHOTro
npenmMera «Duzmkay.

Copmepxanue mporpamMmbl 1o ¢GuU3MKE HampaBlieHO Ha  (QopMupoBaHue
€CTECTBEHHOHAaY4YHON I'PaMOTHOCTH 00YYaroUIUXcsl U OPTaHU3aliio U3ydeHHus (U3UKU Ha
NEesITENbHOCTHOM OCHOBE. B mporpaMme mo pu3uke yYuThIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npenMera B peanusanuu TpedboBanuii ®I'OC OOO K 1UIaHUPYEeMBbIM JUYHOCTHBIM U
METanpeIMETHbIM  pe3yJbTaTaM O00y4YeHHs, a TakKKe MEXKIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YUeOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

[Iporpamma mo ¢u3uKe ycTaHaBIMBAET paclpejesieHue yuyeOHOro marepuaia o
rojgam o0y4yeHus (1o KjiaccaM), peajgaraeT IpUMEpPHYIO MMOCIEI0BAaTENbHOCTh U3YUEHUs
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHA MPEAMETHOIO COAEPKAHUSA U YyUETE BO3PACTHBIX
0ocoOeHHOCTEN 00YyYarOIINXCS.

[Tporpamma no Qusuke pa3zpaboTaHa ¢ LENbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTEIO B CO3AaHUU paboyeil MporpaMMsbl 1o y4eOHOMY MpPEAMETY.

dusnka SABISETCS CHUCTEMOOOPA3yIOIIMM JJIi €CTeCTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJBKY (U3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBIICHU,
U3y4aeMbIX XUMUE, Onoaoruei, acTpoHoMuel u puznyeckoi reorpadueil, BHOCUT BKJIA]l
B €CTECTBCHHOHAy4YHYIO KapTUHY MHUpa, IPEAOCTaBIseT Haubosee siCHble 00pa3Iibl
NPUMEHEHHs] HAYYHOTO METOJa MO3HaHUs, TO €CTh CIoco0a MOJIY4YeHHs JOCTOBEPHBIX
3HaHUU O MUDE.

OnHa w3 TrHaBHBIX 3a7a4  (U3MYECKOro o0Opa3oBaHUS B CTPYKType OOIIero
00pa30BaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOI IPaMOTHOCTH M UHTEpeca K
HayKe y 00y4arommxcs.

Nzydenne (u3nku Ha 0a30BOM YpOBHE MpEIIOJiaraeT OBIAJIEHUE CIETYIOIIMMU
KOMIIETEHTHOCTAMHU, XapaKTepU3YIOIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

* Hay4HO OOBSCHSTH SIBJICHUS,

* OIIGHWBATh M MOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICOBAHNUS;

* HHTEpHpPETUPOBATHh JAaHHBIE W HCIOJIb30BATh HAY4YHbIE JOKA3aTEIbCTBA JUIS

MOJIyYEHUS BHIBOJIOBY.

[enn n3y4yeHus: GU3NKU HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI ONPEICIICHBI B
KOHIICTIIMK TIperoAaBanus y4deOHoro mpenmera «®Puszmka» B 00pa30BaTENbHBIX



OpraHu3aIusaX Poccuiickont @enepanuu, peann3yronmx OCHOBHEIE

o01ieo0pa3oBaTeIbHbIE IPOIPAMMBI.
Llenn n3ydenust GusnKu:

nproOpeTeHrne UHTepeca U CTPEMIICHHs 00ydaroIuXcst K HAy4HOMY H3YYEHUIO
HIPHUPOJIBI, PA3BUTHE UX MHTEIJIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;
pa3BUTHE TNPEACTAaBICHUM O HAy4YHOM METOJE MO3HaHusA U (HOPMUPOBAHUE
UCCIIEZI0BATEICKOIO OTHOIIEHUS K OKPY’KAIOLIUM SIBJICHUSM;

(dopMHpOBaHHE HAy4YHOI'O MHPOBO33PEHHUsI KaK pe3yJibTaTa HM3y4yeHUs OCHOB
CTPOEHHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

(dopMHUpoBaHHE TNPEACTABICHUM O poind (QU3MKK JUIs Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPENCTABICHUN O BO3MOXKHBIX chepax Oyayuieil npodeccuoHalbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PU3HKOM, TOATOTOBKA K JaJIbHEHIIEMY O0YUYEHHUIO B
ATOM HaIpaBJICHUU.

JocTmkeHue 3TUX Ienael mporpamMmbl Mo (U3MKe Ha YpOBHE OCHOBHOT'O OOIIETO

O6p330BaHI/IH oOecrnieynBaeTcs peUICHHUCM CICAYIOIIUX 3aaa4:

NpHOOPETeHNE 3HAHWA O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, AJICKTPHUECKHUX, MAaTHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

npuoOpeTeHne YMEHUW OMHUCHIBaTh M OOBSCHATH (PU3NYECKUE SIBICHUS C
UCIIOJIb30BAHUEM ITOJTYYCHHBIX 3HAHUMH;

OCBOCHHE METOJIOB PEIICHUS MPOCTCUIITNX PACUETHBIX 33J1a4 C UCIOJIb30BAHHEM
dbusznueckux Mojieneil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUW HAOIIOJaTh TPHUPOJHBIC SBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHbIe PadOTHI U AKCIIEPUMEHTAIBHBIC UCCIICTOBAHUS C

MCIIOJIb30BAHUEM U3MEPUTETBHBIX IPUOOPOB;

OCBOCHHE TMpHUEMOB pPadOTHl ¢ HHGOpMalMe (U3NYECKOTO COAepKaHMUs,
BKJIIOYasi MHQPOPMAIMIO O COBPEMEHHBIX JOCTHXKEHMIX (U3MKH, aHAIU3 U
KPUTHYECKOE OlLIEHUBaHWE UH(OPMALINH;

3HAaKOMCTBO €O cdepamMu Mpo(hecCHOHaTBHOU NeSTeNbHOCTH, CBSA3AHHBIMH C

(GU3MKOIN, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JTOCTHIKCHHSIX
du3nvecKkoi HayKu.

OOmiee 4mMCIO YacoB, PEKOMEHJOBAHHBIX I H3ydeHHs (PU3MKUH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieuni0), B 8 kiacce — 68 yacos (2
yaca B HeJiento), B 9 knacce — 102 yaca (3 daca B HE/IEIIO).

[Ipennaraemblii B mporpamMme 1o (pu3uKe nepedeHb J1adopaTopHbIX padoT U OMBITOB

ABJIIETCA PEKOMEHAATENbHBIM, YUUTENb J€IaeT BHIOOp MPU MPOBEAEHUH J1aOOPATOPHBIX

paboOT M OMNBITOB C YYETOM HHIMBUIYAJIBHBIX OCOOEHHOCTEH OOydaromuxcs, CIHCKa

OKCIICPUMCHTAJIbHBIX SaﬂaHI/II\/'I, npemiaracMblX B paMKaX OCHOBHOTI'O I'OCYIapCTBCHHOI'O

9K3aMeHa 1Mo (U3MKe.



1. COAEP’ KAHUE OBYUEHUS

7 KJIACC
Pu3uka 1 e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

duszuka — Hayka O npupoxe. SBneHus npupoxasl. PuU3NUECKUE SBICHHUS:
MEXAHUYECKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeIMUUHbL. M3Mepenne puznueckux BeanunH. Puznueckue npuoophl.
[TorpemHocTs n3MepeHnit MexayHapoiHas CUCTEMA €AVHMIL.

Kak ¢usuka u  japyrue  ecTECTBEHHbIE  HAayKd  M3y4yalOT  MPUPOY.
EcTecTBeHHOHAYUYHBIN METOJI MO3HAHUS: HAOIIOJEHHE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBIDKEHUE THUIIOTE3, IKCIIEPUMEHT T10 MPOBEPKE TUIIOTE3, 0ObSICHEHNE HAOII0JaeMOT0
sprieHus. Onucanue GU3NUECKUX SBJICHUH C MOMOIIBIO MOJienel /Jemoncmpayuu.

1. MeX&HI/I‘-IeCKI/Ie, TCILIOBBIC, JJICKTPHUYCCKUC, MAI'HUTHBIC, CBECTOBBIC ABJICHUA.

2. ®usnueckwe MNPUOOPHI W TMPOIEAypa MPSMBIX H3MEPCHHI aHAJOTOBBIM H
MG pOBBIM TTPHOOPOM.

Jlabopamopnuie padbomut u onvimel.

1. Omnpenenenue 1EHbI ACICHUS IIKAIbl U3MEPUTEIHLHOTO TPHOOpa.
W3mepenue paccTossHUN.

N3mepenune o0bEMa )KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MajbIX TeN.

o bk~

N3mepenue temnepatrypsl MpU MOMOIIM KUJKOCTHOTO TEPMOMETpPA U JaTuuKa
TeMIEPaTyPhI.
6. IIpoBeneHue ucciaea0BaHUS M0 MPOBEPKE THITOTE3bI: JATHOCTH MOJIETA MAPHKA,
MYIEHHOT0 TOPU30HTAIILHO, TEM OOJIbIIIe, YeM OO0JIbIIIE BHICOTA MYCKA.
IlepBoHayabHBIE CBEICHUS] O CTPOEHUHU BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, TOKa3bIBAIOIINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JIBm>xeHue yactull BemecTBa. CBsI3b CKOPOCTH IBUKEHHS YACTHUI] C TEMIIEPATYPOH.
bpoyHoBckoe neuxenue, nuddys3us. BzanmoelicTBre 4acTHIl BEIIECTBA: TPUTSKEHUE U
OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKHUIKOCTEH U TBEPABIX
(KpuCTa/NIMUECKHUX ) TeJl. B3auMOoCBs3b MEXKTy CBOMCTBAMH BEIIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX M HX aTOMHOMOJEKYISPHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOAbl. /lemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO ABMKEHUSI.

2. HaGmoaenue nuddysuu.

3. HaOmronenue sBICHHM, OOBSCHSIOUIUXCS MPUTSHKEHUEM WIM OTTAJIKHBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnusie padbomul u onvimel.



1. Ouenka quaMeTpa aToMa METOAOM PAAOB (C UCTIONb30BaHUEM (GoTorpaduii).
2. OmbITHI O HAOIIOICHUIO TETIOBOTO PACITUPEHHUS Ta30B.
3. OmbpITHl MO OOHAPYKEHHUIO JCHCTBUS CHJI MOJEKYISIPHOTO TMPHUTKCHHS.

JIBHKeHHe ¥ B3aMMOIeCTBHE TeJl.

Mexanundeckoe JBHKeHHEe. PaBHOMepHOE U HepaBHOMEpHOE ABMKeHUE. CKOPOCTh.
Cpenusis CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUU. PacueT myTu u BpeMeHU JBUKEHUS.

SIBnenue nHepuuu. 3aKOH MHEpUUU. B3anuMoielicTBUE TN Kak MPUYMHA U3MEHEHUS
CKOPOCTH JBIKEHHMS Tell. Macca kak Mmepa nHepTHOCTH Tena. [LnotHocTs BenecTBa. CBs3b
MJIOTHOCTHU C KOJTMYECTBOM MOJICKYI B €AMHUIIE 00beMa BEIECTBA.

Cuita Kak XapakTepucTHKa B3aumojaeiicTBus ten. Cuia ynpyroctd u 3akoH ['yka.
N3MepeHne CUitbl ¢ MOMOILBIO TMHAMOMETpA. SIBIICHUE TATOTEHHS U cuiia TskecTH. Cuna
TSDKECTH Ha Jpyrux mia"etax. Bec tema. HeBecomocTs. CrioskeHUe CuJl, HalPaBJICHHBIX
1o oAHo npsiMoii. PaBHozeiicTByomas cui. Cuna TpeHus. TpeHne CKOIbKEHUs U TPEHNE
nokosi. TpeHue B npupojie U TEXHUKE. /Jemoncmpayuu.

1. HaOmronenne MexaHnyecKoro IBUKEHUS Teia.

N3MepeHne CKOpOCTU MPSIMOJIMHEMHOTO JBUXKCHUS.
HaGmronenre siBieHUsT HHEPIUH.
Hab:mroenre nu3MeHeHHsI CKOPOCTH MPH B3aUMOJICHCTBHUH TEIl.

CpaBHEHME MacC N0 B3aUMOJIEUCTBUIO TETI.

ok~ wn

CroxeHne cuil, HampaBJICHHBIX IO OAHOM mpsiMmou. Jlabopamophwvie

padomol u onvimol.

1. OmnpeneneHue CKOpPOCTH PABHOMEPHOTO JBMKEHHS (LIapyKa B >KUJKOCTH,
MOJIETTH DJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jjajee).

2. OmpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHS Opycka WM IIaphKa [0

HAKJIOHHOH TUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmnbIThl, JAEMOHCTPHUPYIOUINE 3aBUCUMOCTh pacTsDKeHHus  (aedopmaiiun)
NPYXUHBI OT MPUITOKEHHOM CUJIBI.

5. OmbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTb CHUJIbI TPEHMSI CKOJBKEHHS OT Beca
Tela M XapaKTepa conmpukacaroumxcs nopepxtHocreid. Jlapiaenne TBépabix Ted,
JKUJIKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHbIICHHS W YBEIWYeHHS JaaBieHus. JlaBneHwe rasa.
3aBHCHMOCTb JaBJICHUA ra3a oT o0bema, Temmneparypsl. [lepenada naBieHus: TBEpIbIMU
TelaMH, JKUAKOCTAIMU ¢ razamu. 3akoH Ilackans. [lHeBMaTHMueckue MallWHBI.
3aBHCHMOCTb JaBICHUS KUAKOCTH OT TIIyOuMHBL. ['mapocratmyeckuii mapagokc.
CooOmiaroniuecs cocyabl. ['uapaBnnyeckue MeXaHU3MBbI.

Atmocepa 3emnum u armocdepHoe maBieHHe. IIpuUMHBI CyIIECTBOBAaHUSA
BO3y1IHOM 00osouku 3emiu. OnbiT Toppuuenn. M3mepenne arMochepHOro 1aBieHus.



3aBUCUMOCTb aTMOC(EPHOIO AABJICHUSI OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl amns

U3MEPEHUST aTMOC(HEPHOTO JaBICHUS.

HeﬁCTBHC KUIAKOCTH M TIa3a Ha IOTPYKCHHOC B HHUX TCJIO. BriTankuparomas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

ok b E

~

3aBUCHUMOCTD JJABJICHUS T'a3a OT TEMIIEPATYPhI.
[lepenaua naBieHUs KUAKOCTHIO U Ta30M.
Coo011aroniecs: CoCy/ibl.

['mnpaBnnueckuit npecc.

[IposiBnenue aeiicTBUsI aTMOC(EPHOTO TABICHUS.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTHU Tena U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITCCHEHHOMN KUJIKOCTH.

VcaoBue mnaBaHus TEJ: IIJIaBaHUE WIIHA MOrpy>KCHUEC TCJI B 3aBUCHUMOCTHU OT
COOTHONICHHUS MJIOTHOCTEH TeIa 1 KUIKOCTH.

Jlabopamopnuie padomut u onvimeol.

1.

HccnenoBanne 3aBUCHUMOCTH Beca Tejlda B BOJIE OT 00BbEMa HOFpY)KéHHOfI B
KUIAKOCTBh 4aCTH TCJ1a.

OrnpeneneHue BBITAIKABAOLIEH CUIIbL, JEHCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B

JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHUIIbI, JEWCTBYIOIIEH Ha TEJIO B

J)KMJIKOCTH, OT MacChl TeJia.

OnpIThl, JAEMOHCTPUPYIOIINE 3aBHCUMOCTh BBITAJIKUBAIOIICH
CUJIBI, JICHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMa MOTPYKEHHOU B

JKMJIKOCTh YaCTH T€ja M OT INIOTHOCTH KUIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYHPOBAHUE JIOJKHU U ONpPEACIICHUE €€
Irpy30II0ABEMHOCTH.

PabGora u MoIHOCTB. JHEpPrus.

Mexanudeckasi padbota. MOIIHOCTS.

[TpocThie MexaHU3MBI: pbIYar, OJ0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHS

peiuara. IlpuMeHeHue mnpaBuia paBHOBECHs pbluara K OJOKy. «30J0TOE€ MpPaBUIIO»

Mexanuku. Koapduuuent nonesnoro neiicteus (nanee — KIIJ[) mpocThix MexaHHU3MOB.

[TpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas SHEPTUA. Kunernueckas u MOTCHIMAJIbHAsA SHCPIH. HpeBpameHI/Ie

OJIHOTO BUJIa MEXaHWYECKON 3HEPTUH B IPYroil. 3aKOH COXPAHEHMsI SJHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NpocThIX MEXaHU3MOB. Jlabopamophsie

padomul u onvimol.



1. Ompenenenue pabOTHl CUJIBI TPEHHUS NPU PABHOMEPHOM JABMKEHUHM Tella IO
TOPU30OHTAIBHOM MOBEPXHOCTH.

2. HccrnenoBanue yciaoBUN PaBHOBECHS phIyara.

3. Uzmepenune KII1/] HakIOHHO# MIOCKOCTH.

4. V3ydeHue 3aKOHa COXpaHEHMs MEXaHUYECKOW IHEPIUH.
8 KJIACC

TenioBbie ABJICHUS.
OCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEILIECTRA.

Macca u pazMepsl aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKIAIOLIUE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenn TBEPAOTO,  KUIKOIO u ra3zoo0pa3Horo COCTOSIHUI
BemiecTBa. Kpucramnmuueckue u amopduslie tena. O0bsicHEHUE CBONCTB Ta30B,
KUAKOCTEN U TBEPABIX TE HA OCHOBE MOJIOKEHNUN MOJIEKYJISIPHO-KMHETUUECKON TEOPUH.
CMaunBaHuE U KallWJUIPHBIE SIBIEHUS. TEII0BOE pacllupeHUE U CKaTHE.

Temnepatypa. CBsA3b TEMIIEpATypPHI CO CKOPOCTHIO TEIIOBOTO ABUKEHUS YACTHLL.
Buytpennsist sneprusi. CiocoObl U3BMEHEHUS BHYTPEHHEN SHEpIruu: Terionepeaayda u
COBEpIlIEeHUE PabOTHI. Bunel tennonepenaun:  TEIUIONPOBOIAHOCTB,

KOHBEKLIHS, U3Ty4YCHHUE.

KomnuectBO TemmoTel. YaenbHas TEIUIOEMKOCTH BeIlecTBa. 1€IUIOOOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBiieHWe W OTBepicBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YJIeNbHas TemjaoTa IaBleHus. [lapooOpa3zoBanue u
koHjeHcanus. Mcnapenune. Kunenne. Y nenpHas TemioTa napooOpa3oBaHHUS.

3aBUCHUMOCTD TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JaBIICHUS.
BrnaxxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPAHMUSL.
[Tpunnmms! padotel TemnoBsix apurareneit KIIJ[ termioBoro asurarens. Termossie
JIBUTaTEJIU U 3allUTa OKPYKAKOLIEH CPEIbI.

3aKOH COXpaHEHMsI W TMPEeBpallleHHs DHHEPrMM B  TEIUIOBBIX IPOILECCAX.
Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO ABMKEHUSI.

Habmonenune nuddysun.

HaGuroneHue siBeHni cMauMBaHUs U KaIMJUIAPHBIX SIBJICHUM.

HabutoieHre TerioBoro paciupeHmst Tedl.

ok L

N3menenue AaBJICHHA Trasza Ipu U3MCHCHUU 00BéMa © Harp€BaHu WJIH
OXJIaXKACHHU.

o

[IpaBuna u3mMepeHus: TEMIIEPATYPHI.

Buae! Tenmonepenayn.



8. OxmakaeHue Mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu COBEpIICHUH paOOTHl BHEIITHUMU CHUJIaAMHU.

10. CpaBHeHHE TEITIOEMKOCTEH pa3IMUHBIX BEIIECTB.

11. HaOnroneHue KUIIEHUS.

12. HaGiroieHre TTOCTOSTHCTBA TEMITEPATYPHI ITPH TUIABJICHUH.

13. Mojenu TeIuIOBbIX ABATATENEH.

Jlabopamopnusie pabomul u onvimel.

1. OmnpITHI IO OOHAPYKEHHIO ACHCTBUS CHII MOJICKYISIPHOTO MPUTSHKCHUS.
2. OmnbITHI IO BRIPANIMBAHUIO KPUCTAJIJIOB TTIOBAPEHHOM COJIM MJIU caxapa.

3. OnbITH O Ha6J'II-OI[eHI/IIO TCIIOBOTI'O paCHIMpPCHUS I'a30B, JKUJIKOCTEH U TBép,Z[BIX
TCII.

4. OmnpeneneHue 1aBjaeHUs BO3yXa B OalJIOHE LINPUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JABJIEHUS BO3/lyXa OT ero oobéma u
HarpeBaHus WU OXJIAKICHUS.

6. IlpoBepka rumore3bl JUHEHHON 3aBUCUMOCTU JJIUHBI CTOJOMKA KHJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEpaTypHI.

7. HaGmronenue W3MEHEHUs BHYTPEHHEW DOHEPrUM Tejla B  pe3yJbTare
TEIUIoNepeayu U padOThl BHEIIHUX CHIL.

8. UccnenoBanue siBieHHs TEJIOOOMEHA MPU CMEUIMBAHUU XOJOJHOM U ropsueit
BOJBI.

9. OmnpeneneHue KOJIWYECTBA TEIJIOTHI, MOJTYYEHHOTO BOAOH MpPH TEMJI00OMEHE ¢
HarpeThlM METAJUIMYECKUM LIUJIUHAPOM.

10. OmpeneneHue yaenbHON TETUIOEMKOCTH BEIIECTBA.

11. ccnenoBanue npouecca uCrnapeHus.

12. Onpenenenre OTHOCUTENBHOM BIIAXKHOCTH BO3/IyXa.

13.Omnpenenenue ynAenbHOM TEIUIOTHl IUIABJIECHUS JibJa.  JJIeKTpUYeCKHe H

MATHUTHbBIE SIBJIEHMS.

Onextpusauus Ten. JIBa pojga dsiekTpuyeckux 3apsioB.  B3aumoneiictBue
3apsKEHHBIX Tell. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aUMOJEHCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUSI MEXKY TEJIaMHu).

Onektpuueckoe mone. Hanpsok€HHOCTh  AnekTpuuyeckoro mois. [lpuHnun
CYNEpHO3ULIMH IEKTPUYECKUX MOJIEH (Ha KaUECTBEHHOM YPOBHE).

Hocurtenu »siexkTpuueckuX 3apsiioB. OJEMEHTAPHBIM AJNEKTpUUYECKUU  3apsij.
Crpoenne aroma. IIpoBOAHMKM M AMAJIEKTPUKH. 3aKOH COXPAHEHUS AIIEKTPUYECKOTO
3apsja.

DNEeKTPUYECKUl TOK. Y CIOBHS CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. McTouHMKN
IOCTOSIHHOTO  TOKa. JIeHCTBHMS 3JEKTPUYECKOIO0 TOKa (TEIIoBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUH TOK B )KMJKOCTSIX U rasax.



Onexktpuueckas nenb. Cuia Toka. DiekTpuueckoe HampsikeHue. COonpoTUBICHUE
MPOBOJIHUKA. Y JEIBHOE COMPOTHBJICHUE BemlecTBa. 3akoH Owma g ydacTKa LEeMH.
[TocnenoBarenbHOE U NapaIEIbHOE COSTUHEHUE MPOBOTHUKOB.

PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTO TOKa. 3aKkoH J[koyns—JIeHna. DinekTpudeckue
LEMU U OTPEOUTENIN SIEKTPUUYECKOM SHEepruu B ObITy. KOpoTKoe 3aMblKaHUeE.

ITocTossHHBIC MAarHUTHI. B3anMoielicTBHE ITOCTOSHHBIX MAarHUTOB. MarHUTHOE MOJIe.
MarnuTHoe 1oJie 3eMJIM U €ro 3HaYeHue [ )KU3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe
MoJIe DJICKTPUUYECKOTO ToKa. I[IpuMeHeHHe »>JIeKTpOMarHuToB B TexXHUKE. JleiicTBue
MarHUTHOTO TOJISI Ha TPOBOJAHUK C TOKOM. OJEKTPOJBHUTATEIb IOCTOSHHOTO TOKAa.
Hcnonb3oBaHue 3I€KTPOIBUTaTEIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apages. SBiaeHHE HIEKTPOMATHUTHOM WHAYKUMHU. [IpaBumo Jlenma.
OnekTporeHepaTop. CrocoObl MOMYICHHS dJISKTPUUESCKON dHEPTHH. DIICKTPOCTAHIINHM Ha
BO300HOBJISIEMBIX HCTOUYHUKAX dHEpruu. emoncmpayuu.

1. DnexTpuzamus Teml.

JIBa pojia 37eKTpUYECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEII.
YCTpolcTBO U AEUCTBUE IIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS] MHTYKIIHSI.

3aKOH COXPAHEHUS AJIEKTPUUECKHUX 3aPSIOB.

[IpoBOTHUKY U TUDIICKTPUKH.

MonaenupoBaHi€e CUIIOBBIX JIUHUN SJIEKTPUUYECKOTO OIS

M cTOYHUKHN TOCTOSHHOIO TOKA.

© oo Nk WD

JIecTBUSI DIIEKTPUUECKOTO TOKA.

10. DnekTpudecKuit TOK B )KHJIKOCTH.

11.T"a30BbIl pazpsj.

12. VI3mepenue cuiibl Toka aMIepMeTpoM.

13. 3mepeHue 251eKTpUYECKOT0 HApsSKEHUS BOJIBTMETPOM.
14.PeocTat 1 Mara3uH COMpPOTUBIICHHM.

15. BzaumoelicTBHE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3ZMOXKHOCTHU Pa3eIeHUs MMOJIIOCOB MArHUTA.
17. MonenupoBaHrne MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18. OmwiT Dpcrena.

19. MaruuTHoOe mose Toka. DIeKTPOMarHur.

20. JleiicTBue MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.

21. DneKkTpoABHUraTelb MOCTOSTHHOTO TOKA.

22.UccnenoBaHue sIBICHUS AJIEKTPOMAarHUTHON MHAYKIIMH.

23. OnwiTel Dapanes.

24.3aBUCHMOCTh HaIIpaBJICHUA HHAYKIOIUOHHOI'O TOKa OT
YCJ'IOBI/Iﬁ €0 BOBHNKHOBCHU:I.



25. DIeKTporeHepaTop NoCTOSSHHOTO ToKa. Jlabopamopnsie pabomul u onvimel.

1. OoeiTel 1O HAOJIFOIEHUTO AJICKTPHU3AIIT Tel  HUHAYKIHCH W
MIPU COMPUKOCHOBEHUH.

2. HccnemoBanne  JAeWCTBHS ANEKTPUYECKOrO  TOJS Ha MPOBOJHUKHU H
JIADJIEKTPUKH.

COopka u mpoBepKa padbOThI JIEKTPUUECKOM IIEMU MOCTOSIHHOTO TOKA.
W3mepenue u peryaupoBaHUe CHJIBI TOKA.

N3MepeHne u peryJnpoBaHuE HANPSHKEHUS.

o gk~ w

HccnenoBanne 3aBUCHMOCTH  CHIIBI TOKa, MHAYICTO YCpE3 Ppe3ucTop, OT
CONPOTHUBJICHUA PE3UCTOPA U HAIIPSKCHUA Ha PE3UCTOPC.

7. OnbITBl, JAEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb JJIEKTPUUYECKOTO COMPOTHUBICHUS
MIPOBOJIHUKA OT €T0 JJIUHBI, TUTOIAU TTOTIEPEUYHOI0 CEUCHUS U MaTepHala.

8. IlpoBepka mpaBuia CIOKEHUA  HaNpsHKEHUM npu
IIOCJIE0BATEIBHOM COEMHEHUU JBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUIsl CUIbI TOKA MPH NAapaJUIeTbHOM COEMHEHNN PE3UCTOPOB.
10. Ompenenenne paboThI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
11. Onpenenenue MOILHOCTH 3IEKTPUUECKOrO TOKA, BBIIEISIEMOI Ha PE3UCTOPE.

12.VccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, HIYIIETO 4Yepe3 JaMIOYKy, OT
HaIIpsDKEHUsSI Ha HE.

13. Onpenenenue KIIJI narpeBatens.
14. ViccnenoBanre MarHUTHOTO B3aMMOJICUCTBUS MOCTOSTHHBIX MAarHUTOB.

15.M3yyeHne MarHUTHOTO TOJIS MOCTOSHHBIX MArHUTOB MPH MX OOBEIUHCHHH H
pasieieHu .

16. VccnenoBanue nelCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJIEUCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA U HaIlpaBJIEHMS TOKA B KaTYIIKE.

18. U3y4yenue neicTBUS MAarHUTHOTO MOJISl HA POBOJIHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue padoThl 3JIEKTPOABUTaTENS.

20. Usmepenue KIIJI anexTpoaBuratenbHON yCTaHOBKH.

21.0mbITBI  TO  UCCIIEIOBAHUIO  SIBJICHUS  DJEKTPOMATHUTHOM  WMHIYKIMU:
UCCIIeIOBaHUE NU3MEHEHUI 3HAYEHUS U HAMpPaBIIEHUS WHIYKIIMOHHOTO TOKA.

9 KUIIACC

Mexanu4yeckue siBJICHHA.

Mexanuueckoe  IBWKeHHME. MarepuanbHass — Touka. CucremMa  orcyéra.
OTHOCHUTENBHOCTh MEXaHUYECKOT'O IBUKEHUS. PABHOMEPHOE NPAMOINHENHOE ABUKCHHUE.
HepaBHomepHoe npsMonnHeitHoe aBuxkeHne. CpeHss 1 MTHOBEHHAsI CKOPOCTb Teja Npu
HEPABHOMEPHOM JIBUYKEHUU.



VYckopenue. PaBHoyckopeHHOe npsMosinHeliHoe aBukeHne. CBoOOAHOE MajieHue.
Oneite! [Nanues.

PaBHOMepHOE nBHKEHHE IO OKpyxHOcTU. [lepmon u wactora oOpauieHus.
JIuneitHas u yriioBas CKOpOCTH. LIeHTpOCTpEMHUTENBHOE YCKOPEHHUE.

IlepBeiii 3axkoH Hprotona. Bropon 3akon Herotona. Tpetuit 3axkon HproToHa.
[TpyHIMI Cynepno3uIH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHUs CKOJIbKEHUS, CUila TPEHUS
IIOKOSI, IPYT'Y€ BUBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOI'O TSATOTEHHUS. Y CKOpPEHHE CBOOOJHOTO Ma/IeHusl.
JIBuxenune nnaHer Bokpyr Connua. IlepBas xocmmuueckass ckopocTb. HeBecomocTh u
NIEPETPY3KHU.

PaBHOBecue warepuaibHOW TOYKH. AOcomoTHO TBEpHoe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEILUIEHHOM OChIO BpalleHusi. MOMEHT cuiibl. L[eHTp TsxecTu.

Nmnynec Tena. M3MeHeHune wummysnbca. VMmynbc cuibl. 3aKOH COXpaHEHUs
uMIyJibca. PeakTuBHOE ABMKEHHUE.

Mexanuueckast paboTa U MOIIHOCTb. PaboTa cuil TsKecTH, yHpyrocTH, TPEHHUS.
Cs13b sHEpruu u padoTsl. [loTeHIManbHAs SHEPTHs Tella, MOJAHATOrO HaJl IOBEPXHOCTHIO
3emud. [loTeHnManbHas dHEprus cxatou NnpyxuHbl. Kunetndeckas sueprus. Teopema o
KMHETUYECKOM 3HEpIuH. 3aKOH COXPAaHEHUs MEXaHU4ECKOU sHeprun. demoncmpayuu.

1. HaOmroneHne MeXaHWYECKOrOo IBMIKEHHS TeJda OTHOCUTENIbHO pa3HbIX Tell

OTCYETA.

2. CpaBHeHHME TIyTed H TpPACKTOPUM JBMKEHUS OIJHOTO M TOTO e Tena
OTHOCHTEJIBHO Pa3HbIX TEJ OTCYETA.

H3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKEHUS.
HccenenoBanue MpU3HAKOB PAaBHOYCKOPEHHOTO JBUYKEHHS.

HabmroneHne IBYKEHHS Tela MO OKPYKHOCTH.

o oM~ ow

Habmionenne MexaHHMYeCKUX SIBJICHUH, MPOUCXOAAIIMX B CHCTEME OTcuéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM [BHMKEHHUU OTHOCHUTEJIBHO
KaOuHeTa QU3HKH.

7. 3aBUCHUMOCThH YCKOPEHUS Teja OT MacChl Tejla U ICUCTBYIOIIEH Ha HETO CHJIBI.
8. HabmroneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TETl.

9. M3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKCHHH.

10.Ilepenaua umiynbca mpyu B3aMMOACHCTBUU TEll.

11. IIpeo6Gpa3oBaHus S3HEPTUU NPU B3aUMOJIEHCTBUHU TEIL.

12. CoxpaHnenue UMITyJbca IPpU HEYIIPYTOM B3aMOICHCTBUH.

13. CoxpaHeHue uMnyJsibca Mpu abCOJFOTHO YIIPYTrOM B3aUMOJICHCTBHH.

14. HabmroneHre peakTUBHOTO JIBHKCHHS.

15. CoxpaHeHre MexaHUYeCKOW SHEPTUU TPU CBOOOTHOM IaJICHUH.



16.COXpaHeHI/Ie MEXaHUYECKOH OHCPIUM IPpHU ABUXCHHUU TCJIa II0Q JICCTBUEM

IIPY>KUHBI.

Jlabopamopnusie padbomul u onvimel.

1.

KonctpyupoBanue Tpakra Uis pasroHa | JajbHEHIIero paBHOMEPHOIO
JIBIDKCHHUS IIapUKa WA TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM ABM)KEHUS IIAapHUKa 10
HAKJIOHHOH IJIOCKOCTH.

OnpeneneHue  yCKOpEeHHs Tela NpPU  PABHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHHM IIPpU PaBHOYCKOPEHHOM
JBI)KEHUU 0€3 HayaJlbHOW CKOPOCTH.

[TpoBepka rumoTesnl: €ciau MpU PaBHOYCKOPEHHOM JBIXKEHUHU 0€3 HadalbHOM
CKOPOCTH TYTU OTHOCATCA KaK Psi HEYETHBIX UYUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJMHAKOBBHI.

I/ICCHGI[OBB.HI/IG 3aBUCUMOCTH CHUJIbI TPCHUA CKOJIBKCHUA OT CHUJIBI HOPMAJIBHOI'O
JaBJICHUS.

Onpenenenne kodhPuimeHTa TPeHUS CKOIbKEHUS.
Ornpenenenue )KECTKOCTU MPYKHUHBI.

Omnpenenenue paboThl CUJIBI TPEHHS] MPU PAaBHOMEPHOM JABM)KEHUHM Tella 10
TOPU30HTAIIBHOW ITOBEPXHOCTH.

10. Onpenenenne pabOThI CUJIBI YIPYTOCTH MPHU MOIBEME TPYy3a C UCTIOIb30BaHUEM

HCIIOABMIKHOI'O U IIOABHKHOI'O OJIOKOB.

11. I3yuenue 3akoHa cOXpaHEHUs SHEprun. MexaHnyeckue Kojae0aHUs U BOJIHbI.

KonebatensHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHU: TEPUO]T,

4acToTa, aMIUINTYy1a. MaTeMaTnuecKuil U NIpyKUHHbBINA MasTHUKU. [IpeBpanienue

SHCPTUHA TIpU Kosie0aTeIbHOM JBHXXCHHUMH.

3aryxaromue kojebanus. BoiHyxneHnHsie konebanus. Pesonanc. Mexanunueckue

BoaHBLI. CBOMCTBA MEXaHUYECKHX BOJIH. HpOHOJ’IBHI)Ie U TIOIICPCUYHLIC BOJIHEBIL. I[J'H/IHa

BOJIHBI M CKOpPOCTb €€ paclnpoCTpaHeHUs. MeXaHMYeCKHue BOJHBI B TBEPAOM TellE,

celicMUYeCcKue BOJIHEL.

3Byk. I'pomkocTh 3Byka M BbicOTa ToHA. OTpaxkeHue 3Byka. MHbpasByk u
YIIBTPa3BYK.

Jemoncmpayuu.

I L A A

HaGiroienne koneOanuii Te Mo ISHCTBUEM CHITBI TSHKECTH U CHITBI YIIPYTOCTH.
Habmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaOnroienne BBIHYXEHHBIX KOJIeOaHUN U PE30HAHCA.

Pacnipoctpanenue npooabHBIX U TIOTIEPEYHBIX BOJH (HA MOJICIIN).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKU PE30HAHC.



Jlabopamopnuie padbomut u onvimel.

1. OmpeneneHue 4acTOTHI U NepUoAa KoJIeOaHUM MaTEMaTUYECKOTO MasiTHUKA.

2. OrmpezeneHne 4acTOThI U IEpHOa KOJIeOaHUN PYKUHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEPHOJIa KOJICOAHUH MOABEIICHHOTO K HATH TPY3a
OT JUIMHBI HUTH.

4. VccnenoBaHue 3aBHUCHUMOCTH MepuojAa KoieOaHWW MPYKMHHOTO MasiTHUKa OT
Macchl Ipy3a.

5. TIpoBepka HE3aBHUCHUMOCTH MEepHo/Ia KoJieObaHUH Ipy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipys3a.

6. OmbITH, JAEMOHCTPUPYIOUIUE 3aBUCUMOCTH Iepuoja KoieOaHUW MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. U3mepeHue yckopeHUsi CBOOOJHOTO MaJCHHS. DJIEKTPOMATHUTHOE MoJe
3JIeKTPOMATHUTHDbIE BOJIHBI.

SHeKTPOMaI‘HI/ITHOC ITOJIC. QHCKTpOMaI‘HI/ITHBIe BOJIHBI. CBoiicTBa
SJICKTPOMArHuTHBIX BOJIH. [IIxana SJICKTPOMAruuTHBIX BOJIH. Hcnonp3oBanue
SJICKTPOMAruvuTHBIX BOJIH JJIS COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja csera. CKOpOCTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHoBble cBOIICTBA CBETA.

Jlabopamopnuie padomut u onvimeol.

1. 3y4yeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeneoHa.

CgeToBbl€ sIBJICHHS.

JlyueBass monenb cBera. Mcrounuku csera. [IpsAmosiMHENHOE pacrpoOCTpaHEHHUE
ceera. 3arMmenuss Connua u Jlynsl. Ortpaxenue cBeta. Ilnockoe 3epkaiio. 3akoH
OTPa)KECHHUSI CBETA.

[IpenomiieHne cBeta. 3akoH mpenomiieHus cBeTa. [lonHoe BHyTpeHHee OTpakeHue
cBeTa. Vcnonap30BaHKe MOJIHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B nuH3e. Ontuyeckas cuctema ¢oToarnmnapara, MUKPOCKOINa U
Teneckona. ['1a3 kak ontudeckas cucrema. bam3opykocTs ¥ TalbHO30PKOCTb.

Paznoxenne 6enoro ceera B cuektp. OnbiTel HetoToHA. Clio’keHUE CIIEKTPaIbHBIX
nBeToB. Jlucnepcus ceera. [Jemoncmpayuu.

1. [IpssMOnMHENHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBera.

[Tomyuenne n306pakeHNii B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajiax.
IIpenomiieHue cBera.

OnTuyeckuil CBETOBOJL.

Xon tydeit B coOuparoIieit JInH3e.

No ok wd

XoJ Jiydeu B pacCEerBaOLIEH JIMH3E.



9.

10.
11.
12.

[Tonyuenue n3o00paxxeHU ¢ TOMOIIIBIO JTUH3.

[Tpunnun gefictBus doToanmapara, MUKPOCKOIIA U TEIECKOTA.
Monens riasa.

PaznoxeHue 6e0ro cBeTa B CIEKTP.

[TonyyeHue Oenoro cBeTa IMpU CIOKEHWHM CBETAa pa3HbIX LIBETOB.

Jlabopamopnusie pabomul u onvimel.

1.
2.
3.

N o o bk

HccnenoBanue 3aBUCUMOCTH yria OTpa>XCHHUsS CBCTOBOI'O JIyda OT yI'JIa ITaICHHUA.
I/ISY‘IGHI/IG XApaKTCPUCTUK I/I306pa)KeHI/I}I IIpcaMEeTa B IIJIOCKOM 3CPKaJIC.

HCCJ’ICILOB&HI/IC 3aBUCUMOCTH YyTIJia MNPCIOMIICHHA CBCTOBOTO Jiyda OT YyrIJia
IMaJACHUA Ha I'paHUIC «BO3AYX—CTCKIIO).

[Tonydenue n300paskeHUii ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenue GOKyCHOTO PACCTOSIHHSI U ONITUYECKOM CHIIBI COOMPAOIICH JTHMH3HI.
OnpITHI IO pa3JI0KEHUI0 OEI0ro CBETa B CHEKTP.

OMBITHI 10 BOCIIPUATHIO IIBETA IPEIMETOB IMPU UX HAOIIOACHUU Yepe3 [IBETOBbIE
¢buneTpel. KBaHTOBBIE sIBJIEHHS.

Omneitel  Pesepdopna um mmaHerapHas Mojenb aromMa. Mopenb aroma bopa.
Hcnyckanne u noryomeHue ceeta aroMoM. KBaHThI. JInHEeYaThie CIIEKTPHI.

PanuoaktuBHOCTE. Anbda, 6eTa- U ramma-usnydeHus. CTpOeHHEe aTOMHOTO siipa.

Hyxknonnast monenbs atomMHoro sigpa. M3otonsl. PaguoaktuBHbie nipeBpanieHus. [lepuon

nojgaypaciaga aTOMHBIX AOCP.

Snepubie peakuuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOTO YMUCEN. DHEPTUS

CBA3U aTOMHBIX SAJIEP. CBs13b MaccChl 1 OHCPTHUH. PeaKIII/II/I CHUHTC3a U JCTICHUSA AJCP.

Nctounuku sHeprun CoaHLa U 3BE3/I.

SnepHas sHepretuka. JleMcTBUS paIMOAKTUBHBIX U3JIyYEHUN HA )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CrieKTphl U3JIy4EeHHSI U TTOTJIOIIECHUS.

2. CrieKTphl pa3IU4HbIX Ta30B.

3. CnekTtp Bozopoaa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

S. PaboTa cuéTunka HOHU3UPYIOIIMX U3TYYEHUN.

6. Peructpanuss u3nyd4eHHsT TOpPUPOJHBIX MHMHEpPAJIOB U NPOAYKTOB.

Jlabopamopnusie padbomul u onvimel.

1.
2.

3.

Habntonenne CruiomHbIX ¥ TUHEHYATHIX CIIEKTPOB U3ITyYSHHS.

HccnenoBanue TpeKOB: U3MEpPEHHE YHEPTUN YaCTULIBI IO TOPMO3HOMY IYTH (TI0
dotorpadusm).

N3mepenne paguoaktuBHOTO (poHa. [IoBTOPHTEIHHO-00001AIOIIMI MOLYIb.

[ToBTOpUTENBHO-0000MAOMINK MOYJb TMpETHA3HAYSH IS CUCTEMAaTH3aIlluu U
0000I1IeHUST MMPEIMETHOTO COJICPKAHUSA M ONBITA JACATEIHHOCTH, MPHUOOPETEHHOTO MPHU



U3YyYeHHH BCero Kypca (u3uku, a Takke I MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMeHY MO (U3HUKE JJIs1 00yUarOIINXCsl, BHIOPABIINX 3TOT YUCOHBIM
npeaMer.

[Ipy wu3yuyeHUW MAHHOTO MOMYJS PEATU3YIOTCI U CHUCTEMATU3UPYIOTCS BUJIbI
NESITENIbHOCTH, HAa OCHOBE KOTOPBIX 0O0ECTHeurBaeTCs JOCTH)KCHHE NPEIMETHBIX U
MeTarpeaMEeTHbIX TJIaHUPYEMBIX pE3yIBTATOB oOy4eHwusl, dbopmupyertcs
€CTeCTBEHHOHAYYHas TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ/IOB UCCIIEIOBAHUS SIBICHUIN
OPUPOBI U TEXHUKHU, OBJIAICHUE YMEHUSMU OOBICHATh (PU3NUECKHUE SBICHUS, TPUMEHSIS
MOJIyYEHHBIC 3HAHUS, PEIIaTh 33/1a4d, B TOM YUCJIE KAU€CTBEHHBIE U AKCTIEPUMEHTAIbHBIE.

[TpuHIMNHATEHO IEATeFHOCTHBIN XapaKTep NaHHOTO pa3jielia peau3yeTcs 3a CUET
TOT0, YTO 00YyYarONIUECs BHIMOIHSIOT 33JaHuUsl, B KOTOPBIX UM Mpe/Iaraercs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBIICHATH GU3HUECKUE

SIBJICHUSI B OKPYXKAlONIeH MPHUPOJIE M IOBCEAHEBHOHN >KWU3HU; WCIIOJ30BaTh HAYYHBIC

METO/IbI UCCIIEAOBAaHUS (PU3NICCKHX SBICHUMN, B TOM YUCIIC
JUIE TIPOBEPKU TUIOTE3 M TOJNYYEHHS] TEOPETUYECCKHX BBIBOJOB; OOBSCHSITH HAYYHBIC
OCHOBBI Hamboyiee BaXKHBIX JIOCTHDKCHHUW COBPEMCHHBIX TEXHOJIOTHHA, HaIpUMeEp,
NPaKTUYECKOTO HCIIOJIb30BaHUSI PA3IMYHBIX HCTOYHUKOB SHEPrHM HAa OCHOBE 3aKOHA
MIPEBPAIIECHUS U COXPAHCHHSI BCEX N3BECTHBIX BUIOB SHEPTHH.

Kaxmas w3 TeM JaHHOTO MOXYJISA BKJIFOYACT SKCIEPUMEHTAILHOE HUCCIICIOBAaHUC
oboOmatomero xapakrepa. Moayib 3aBepilaeTcs MPOBEACHUEM UArHOCTUYECKON U
OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO 00111eT0 00pa30BaHMUS.

3. INIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHSI TIMTPOI'PAMMBI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3MKH Ha ypOBHE OCHOBHOTO OOIEro oOpa30BaHMS HAMpPaBJICHO Ha
JMOCTKEHUE JIMYHOCTHBIX, METAlPEJMETHBIX H MPEAMETHBIX 00pa3oBaTeNbHbIX
pe3yNbTATOB.

B pesynbrate uszyueHus (U3MKM Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUs Y
obyyarorerocst 6yayT chopMHUPOBaHBI CIAEAYIOIIUE JMYHOCTHBIE PE3YJIbTAThl B UACTHU:

* 1) naTpHOTHYECKOI0 BOCTIMTAHUSA:

* - MpOSIBICHHE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
buznueckoi HayKH;

¢ - II€HHOCTHOC OTHOIICHUE K JOCTUKCHUAM pOCCHﬁCKHX y‘léHbIX-(l)I/ISI/IKOB;

* 2) rpaskIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

* - FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIEHUHU OOIECTBEHHO 3HAYUMBbIX U
ATUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHHIM
buzuky;

* - OCO3HaHHE BAXHOCTU MOPAJIbHO-ITUYECKUX IPHUHIUIIOB B JEATEIBHOCTH
Y4YEHOT0;

* 3)3CTeTHYECKOr0 BOCIIMTAHMS:



- BOCIIpUATHUC SCTCTHYCCKUX KAUCCTB (1)PI31/I‘I€CKOI\/'I HaYyKH: e€ rapMOHUYHOTO
IMOCTPOCHUA, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HaHUE IEHHOCTH (PU3UIECKON HaYKH KaK MOIITHOTO HHCTPYMEHTA ITO3HAHMUS

MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BAXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

- pa3BuUTHE HAay4YHOU JF0003HATEIIFHOCTH, WHTEpEca K
HCCJIeIOBATEIBCKOM IEATCIbHOCTH;

5) dopMupoBaHus KyJabTYPbI 310POBbS M IMOLUOHAJIBHOIO 0JIarONOJyYHs:
- OCO3HaHUE I[EHHOCTH Oe30MmacHoro o6Opaza >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH NpaBUJI OE30MACHOTO TMOBEICHUS Ha
TPAHCIIOPTE, HAa JOpPOrax, C JJIEKTPUUECKUM U TEIJIOBBIM OOOpYIOBAaHUEM B
JIOMAIIHUX YCIOBUSIX;

- c(OpPMUPOBAHHOCTH HaBBIKA pedIeKCUU, MPU3HAHNUE CBOETO MpaBa Ha OIIHNOKY
¥ TAKOT0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOr0 BOCTIUTAHUSA:

- AKTMBHOE Yy4YacTHE B pEHICHHH MPAKTUYECKUX 3amad (B paMKax CEMbH,
00pa3zoBaTeIbHON OpraHU3allNK, TOPOa, Kpasi) TEXHOJIOTUYECKON U COLUATbHOM
HAIPABJICHHOCTH, TPEOYIOIINUX B TOM Yucie U (pu3nueckux 3Hanuii; [ - nuatepec
K MIPAKTUYECKOMY U3YUEHHIO Tpodeccuid, CBA3aHHBIX C (PU3UKOM;

7) 3K0JIOTM4€CKOr0 BOCIIUTAHMSA:

- OpUEHTAIMSl Ha TPUMEHEHHE (U3NYECKUX 3HAHWM I pelieHus 3aaad B
0o0NacTH OKpYXKawIIel cpeapl, IUIAHUPOBAHUS TIOCTYIKOB W OIICHKH UX
BO3MOXKHBIX MOCIEJCTBUM [ OKPYKAIOIIEH CPeIbl;

- OCO3HaHHUE TJI00aJTBbHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM M TMyTel ux
pemenus; 0 8) aganTaumu K M3MEHSIONIUMCH YCJOBHSIM COLUMAJIBHOH U
MPHUPOJAHOM Cpebl:

- TOTPEOHOCTh BO B3aMMO/ICHCTBUY MPH BBIMOTHEHUH UCCIIEIOBAHUHN 1 TPOEKTOB
(bU3UYECKOI HAMTPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHUX;

- TIOBBIINIEHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NESATENbHOCTD;

- MOTPEOHOCTHh B POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIlie (HOPMYIUPOBATH
UJICH, TIOHSTHS, TUTIOTE3bI O QPU3HMUECKUX OOBEKTAX U SBICHUSX;

- oco3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIacTu
buzukuy;

- INTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3NUYECKUX 3HAHUM;
- CTpEeMIJICHUE aHAIM3UPOBATH U BBISBIIATH B3AUMOCBSI3HU MPHUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIC C UCTIOJIB30BaHUEM (PH3UYECKUX 3HAHMUIA,

- OLIEHKa CBOMX JCHCTBUA C Y4YETOM BIMSHHS HAa OKPYXAIOILIYI Cpeny,
BO3MOXKHBIX IJ100aTbHBIX MOCIEACTBHIA.



METAINIPEJIMETHBIE PE3YJIbTATbBI

B pesynmbraTe OCBOCHHSI MpPOTpaMMbI MO (QHU3UKE HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBanusi y oOy4aromierocst Oyayt copMupoBaHbl MeTanpeAMeTHbIE Pe3yJIbTAThI,
BKJTIOYAOIINE ITO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBUS, KOMMYHUKATUBHBIC

YHUBEPCAJIbHbIE YUEOHbBIE AEHCTBUS, PETYISITUBHBIE YHUBEPCAIbHbBIE yUeOHbIE AEHCTBUS.

ITo3naBaTeabHBIE YHuBepcajabHbIC y‘leﬁHbIe HeﬁCTBHﬂ

Bba3oBble JJornueckue IeCTBUA:

BBISIBJISITH M XapaKTEPU30BaATh CYIIICCTBEHHBIC TPU3HAKH OOBEKTOB (SIBIICHUN );
YCTaHABJIMBATh CYIICCTBCHHBIM TPHU3HAK KIACCU(PUKAIMKA, OCHOBAHUS IS
000011IeHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B pacCMaTpUBacMbIX (akTax,
TAHHBIX ¥ HAOTIOJICHUSIX, OTHOCAIIUXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJISITH IPHYUHHO-CIICJICTBEHHBIC CBSI3H MPU U3yYECHUN (DU3UICCKUX SBICHUM
U TIPOIIECCOB, JCJIaTh BHIBOJIBI C HCITOJIb30BAHUEM JICTYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIABUTATh THIIOTE3bI O B3aUMOCBS3IX (DU3UUCCKUX BEIIMYNH;

CaMOCTOSITEIbHO BBIOMpATh CHOCOO penieHus y4eOHOM (u3nueckod 3ajgauu
(cpaBHEHHE HECKOJIBKUX BapUaHTOB pelIeHUs], BEIOOP HanboJiee MOAXOASILIETrO C
y4€TOM CaMOCTOSITENIbHO BbIIEIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciaeaoBaTeJabCKue AeiCTBUA.

HCITOJTh30BaTh BOMPOCHI KaK MCCIIEI0BATEIIbCKUI MHCTPYMEHT ITO3HAHHS;
MPOBOJAUTH IO CaMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOMXHBIH
(bU3UYECKUN IKCTICPUMEHT, HEOOJIBIIIOE CCIICIOBAHIE (PU3HIECCKOTO SBIICHHUS;
OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYUYCHHYIO B
XO0JI€ UCCIICJIOBAaHUS WIIH SKCIICPUMEHTA;

CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIICHHSI W BBIBOJBI IO pe3yiIbTaTam
POBEIEHHOTO HAOIOIEHNS, OTIBITA, UCCIIECTOBAHMS,

MIPOTHO3UPOBATh BO3MOXHOE JabHEHIIIee pa3BUTHE (PU3MUECKHUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEINONOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTaxX.

PabGora c undgopmanueii:

NPUMEHSTh Pa3IMYHbIC METO/IbI, ”THCTPYMEHTHI U 3aIIPOCHI IPU TIOUCKE U 0TOOPE
UHOPMAIMK WIH JAHHBIX C YIETOM MPEATIOKEHHON yueOHOH (Pr3ndecKoit

3a/1a4u;
aHAJIM3UPOBATh, CHCTEMATU3UPOBaTh W HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUJIOB U ()OPM MPEICTABIICHUS;



CaMOCTOSATEIBHO BEIOMPATh ONTHMAaIBHYIO (POpPMY TIpeCTaBICHUS HHPOPMAIIHH
¥ WUTIOCTPUPOBATH pEIlaeMbIe 3314l HECIOKHBIMH CXEMaMH, TUarpaMMaMH,
WHOU TpaduKOi M MX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBbIE YHHBepcaibHbIe y4eOHbIe NeiCTBHUS:

B X0/ie 00Cy»XIeH!s y4eOHOTO MaTepuaia, pe3yIbTaToB Ja00paTOpHBIX paboT
IPOEKTOB 337aBaTh BOIPOCH IO CYIIECTBY 00CYKIaeMOl TEMBI U BBICKAa3bIBATh
UJieu, HallelICHHbIE Ha pelIeHHe 3aJaudl M MOAJAepKaHue OJaroxenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISITh CBOM CYXKIEHHS C CYXACHUSMHU IPYTHX YYaCTHHKOB JIUAJIOTra,
00OHApY>KUBATh PA3INIHNE U CXOICTBO MMO3UIUH;

BBIPa)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX M MMCBMEHHBIX TEKCTAX;

NyOJUYHO TPEICTABIATh PE3YAbTATHl BBIMOJIHEHHOTO (U3UYECKOTO OIBITA
(9KCTIEpUMEHTA, HCCIIEIOBaHMSI, TPOEKTA);

NOHMMAaTh W WCIOJNH30BATh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYaJTbHOM
paboTHI P peIIeHNH KOHKPETHOH (pr3nyeckoit mpooiemsl;

NPUHIMATh LEJIA COBMECTHOW JEATENFHOCTH, OPTaHU30BbIBATH JIEHCTBHSA 1O €€
JOCTI)KCHUIO: pacTpefeisiTh pPOJIM, OOCYXKIAaTh MPOLECChl W  PE3yIbTATHI
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTast KAUECTBEHHOI'O PE3yJIbTaTa M0 CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU JACHCTBHUS C IPYTUMH WICHAMHU KOMAaH/IBI;
OIICHWBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMMH TMPOAYKT TO KPHUTEPHSIM,
CaMOCTOSATEIHHO CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBHSI.

PeryisitTuBHbIC YHHBeEpCAJIbHbIC Y4eOHbIE 1eHCTBUS

Camoopranuszanus:

BBISIBJIITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyaIHsX, TPEOYIOIUX s
peteHus pU3NYECKUX 3HAHUH;

OpPUEHTUPOBATBCS B PAa3IMYHBIX  NOAXOAAX  IPUHATUS  PEIICHUHN
(MHIMBUyaJIbHOE, IPUHATHE PELIECHUS B IPYIIE, IPUHATUE PEIIEHUN

rpynmnomn);
CaMOCTOSTEIHHO COCTABIISATH AJITOPUTM pelIeHHs (PU3NUEeCKON 3a]]a4uM WM TUTaHa
UCCIICZIOBAHUS C YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,

apryMeHTHpPOBaTh MpeasiaraeéMble BapuaHThl perienuit; 0 nenats BeIOOp U OpaTh
OTBETCTBEHHOCTb 32 PEIICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBIN MHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYAIMH U MpeAJiaraTh IiaH €€ H3MEHEHUSs;
OOBSCHATH MPUYUHBI JOCTHKEHUS (HEJOCTUKEHHUS) PE3YJIbTaTOB e TENbHOCTH,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;



BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh (B TOM 4YMCIE€ B XOJ BBIIOJIHEHHUS
(U3NYECKOro UCCIIEAOBAaHUS WIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB,
U3MEHUBIINXCS CUTyallUl, YCTAHOBJICHHBIX OINOOK, BOZHUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJILTATA LICJIU U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJ€ CHOpa HJIM JAUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY APYIroro;

NpHU3HABaTh CBOE MPaBO Ha OLIMOKY MpU PEIIeHUH (PU3MYECKUX 3a/1ad WU B
YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE JKE€ IIPAaBO IPYIroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenuss B 7 KJjacce MpeAMETHBIE PE3yJlbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

UCIIOJIb30BATh TOHATHS: (U3NYECKHEC W XUMUYCCKUE SIBIICHUS, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJEIb, THUIIOTE3a, CIUHUIBI (PU3NYCCKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSIHUS BellecTBa (TBEP0E, JKUIKOE, Ta3000pa3HoOe),
MEXaHMUYECKOe JBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJUHEHHOE),
TPACKTOPHs, PABHOACHCTBYIOIIAs cria, nedopmanus (yrnpyras, TiacTudeckas),
HEBECOMOCTb, COOOIIAFOIINECS COCY/IbI;

paznuuath sBieHus (nuddysus, TEIIoBOoe MBMKEHHE 4YacTHI[ BEIIECTBa,
PaBHOMEPHOE IBUKEHHE, HEPABHOMEPHOE JIBUKEHHE, UHEPLIMS, B3AUMOICIICTBUE
T€JI, pPaBHOBECUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO BpalllEHMs, Ilepeaada
JIaBJICHUS TBEPABIMU TEJIaMH, KUJIKOCTSIMU U ra3amu, aTMOoc(hepHOe JaBJCHUE,
MJIaBaHUE TeJ, MPEBPAIICHUS MEXaHMYECKOW OHHEPTHH) MO OMHCAHUI0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,

JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SIBICHHE;

pacno3HaBaTh NPOSBIEHUE M3YYEHHBIX (DU3MYECKUX SIBIICHUN B OKpPYXKarolem
MHUpE, B TOM 4Hclie (pU3ndecKkue SIBICHUS B MPUPOJE: MPUMEPHI JABMKCHHS C
Pa3IUYHBIMU CKOPOCTSIMU B KUBOM M HEXUBOU NMPUPOJE, NEHCTBUE CUIIbI TPEHUS
B MPUPOJE U TEXHHKE, BIMSHHE aTMOC(HEPHOTO NaBJICHUS Ha KUBOW OPraHU3M,
IIaBaHue pbIO, pblYaru B Teje YesOBEeKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO
3a/1ayy B yueOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX
SIBIICHUI;

ONHKCHIBATh HM3yUYEHHBIE CBOMCTBA TN M (DU3UUYSCKUE SIBICHHS, HCIOIb3YS
dbusnueckue BeNMUMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBAa, BpPEeMs, MYTh,
CKOPOCTb, CPE/IHSIsI CKOPOCTh, CHUJIa YIPYIOCTH, CHUJIa TSXKECTH, BEC Tela, cuia
TpeHMsl, JaBieHHe (TBEPIOIO Tela, KUIAKOCTH, Ia3a), BHITAIKMBAIOLIAS CHIIA,
MeXaHu4eckas padoTa, MOLIHOCTh, IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3 (UIUEHT
HOJIE3HOTO JIEHCTBUS MEXAHW3MOB, KMHETUYECKass M NOTEHIHAIbHAs SHEPrus),
0Py ONMHCAaHWUU TPABUIBHO TPAKTOBATh (U3WUYECKHA CMBICT HCIOIb3yEeMbIX



BEIMYUH, MX OOO3HA4YEeHUs U EJUHMLBI (U3NYECKUX BEJIUYMH, HAXOAWUTH
(GopMyIbl, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEJIWYUHY C JAPYTHUMH
BEIMYMHAMM, CTPOUTh TIpauKU M3YyYEHHBIX 3aBUCHUMOCTEH (U3HUYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUEeCKue SBICHUS U MPOIECCHI, UCIIONb3YS
npaBujia CIOKEHUs: cui (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon [lackains,
3aKOH ApxHMena, MpaBUIO paBHOBECHS pblyara (0JI0Ka), «30J0TOE MPABUIIO»
MEXaHHWKH, 3aKOH COXpPAaHEHUS MEXaHMYEeCKOW HHEepruu, MpU 5TOM J1aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTEeMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (PU3MUECKHUE SBIEHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIBIIATH
NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 |—2 JOrmyecKux
m1aroB ¢ Omnopod Ha 1-2 U3y4EeHHBIX CBOICTBA (U3MYECKUX SIBJICHUIA,
($u3nYecKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacu€rHble 3a7aud B 1—2 NeHCTBUSA, UCHOJB3Ys 3aKOHBI U (OPMYIIBI,
CBA3BIBaIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAlIM3a YCJOBHUS 3aJauyd
3aMMChIBaTh KPATKOE yCIOBUE, MOJACTABIATh GU3NUECKUE BETMYMHBI B (POPMYJIBI
U TPOBOAUTH Pacy€Thl, HAXOIUTh CIIPABOYHBIC JAHHBIC, HEOOXOIUMBIE JUIS
pelmieHust 3ajad, OLEHUBATh pPEATUCTUYHOCTh MOJYyYEeHHOW (u3nyeckoin
BEJINYUHBI;

pacno3HaBaTh MpPoOJIEeMbl, KOTOPbIE MOKHO PEHIMTh MPU MOMOIIM (PUZUYECKUX
METOJOB, B OIMCAHUM HCCIEAOBAHUS BBIICIATH IMPOBEPSIEMOE MPEATION0KEHUE
(runotesy), pa3au4aTh U UHTEPIPETUPOBATH MOJIYYEHHBIH pe3yabTaT, HAXOAUTh
OLIMOKH B XOJI€ OMBITA, JI€JaTh BBIBOJIBI IO €TI0 PE3yIbTaTaM;

MPOBOAUTH ONBITHI 1O HAOTIOAEHUIO (U3MUECKHUX SIBICHUA WM (PU3NYECKUX
CBOMCTB Tesl: (OpPMYJIUPOBATh TMPOBEPSIEMbIE MPEANOJIOKEHUSA, COOUpaTh
YCTAaHOBKY W3 TMPEAJIOKCHHOTO O00OpYJOBaHUS, 3allMChIBAaTh XOJ ONBITA U
(bopMyIHpPOBATH BHIBOJIBI;

BBITIOJIHATh MpPsIMble M3MEPEHUS] PAcCTOSHUS, BPEMEHU, MAacchl Tena, 00bEMma,
CHJIBI U TEMIIEPATYPhl C MCIIOJIb30BAHUEM aHAJOTOBBIX M HU(POBBIX TPUOOPOB,
3aMMChIBaTh TMOKa3aHUs MNpUOOpOB ¢ y4€TOM 3aJaHHOM  aOCOIIOTHOM
MOTPEUIHOCTH U3MEPEHMIA;

IPOBOAUTH HCCJEIOBAaHWE 3aBUCHUMOCTH OJHOW (U3UYECKON BEIUMYUHBI OT
JPYroi ¢ UCIIOJIb30BaHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JBUKYILErocs Tela OT BPEMEHM JBMKEHUS Tella, CHIIbI TPEHUSI CKOJIbKEHUS OT
Beca Teia, KayecTBa OOpabOTKM MOBEPXHOCTEH TeN M HE3aBUCUMOCTU CHIIBI
TPEHMs OT IUIOIIAAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJUIMHEHHUS
NPYKUHBI, BBITAIKUBAIOUICH CHUJIBI OT 00BbEMa MOTPYXKEHHOM YacTH Tejda U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH OT IIJIOTHOCTH T€Ja, OT TNIyOWHBI, Ha



KOTOPYIO IIOIPY>KEHO TEJI0, YCIOBUI I1aBaHUs TeJl, yCIOBUN paBHOBECHS pbluara
u OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHWU y4E€OHOTO HCCIENOBaHUSA, COOMpPATh
YCTAaHOBKY U BBINOJHATh M3MEpPEHUs, Cilelys MpeUIoKEHHOMY IUIaHy,
(UKCUPOBaTh PE3yNbTAThl MOJYYEHHONW 3aBUCHMOCTH (PU3UYECKUX BEIUYMH B
BUJIE MPEUIOKEHHBIX TaONMI U TpaduUKOB, JENaTh BBIBOJBI M0 pe3yjibTaTaMm
UCCIIEIOBAaHUS;

MPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPJOTO Tela, CHJIa TPEHUS CKOJBXKEHHS, NaBJICHUE BO3IyXa,
BBITAJIKMBAIOIAs CHJIAa, JEUCTBYIONIAs HA MOTPYXKEHHOE B JKHUIKOCTH TEINO,
KO3()PUIMEHT TOJIE3HOTO  JIEUCTBUSL  MPOCTBIX  MEXAaHU3MOB),  CIEIys
NPEIJIOKEHHON WHCTPYKIMU: TPU  BBINOTHEHHWH W3MEpPEHUN CcoOuparth
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIISITH 3HAYEHUE UCKOMOW BEJTUYHHBI

coOroaTh MpaBUjla TEXHUKH O€30IacHOCTH NpH padboTe ¢ JabopaTOPHBIM
000pyI0BaHHEM;

yKa3bIBaTh MPHUHIUIBI JEHCTBUS MPUOOPOB M TEXHHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAfOIIUecs COCyIbl, OapoMeTp, pbIvar,
HOJIBYDKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS U3YYCHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPOM HAa UX OMUCAHUA (B TOM YHCIIC: OAMIUITHUKY, YCTPOMUCTBO
BOJONIPOBOJA, THUAPABIMYECKUN IIPECC, MAHOMETpP, BBICOTOMEpP, IOPIIHEBON
HAcOC, apeoMeTp), MCMONb3ysd 3HAHUS O CBOMCTBaX (PM3MYECKUX SBICHUH U
Heo0X0IuMble PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOANTH TPUMEPHI (HAXOAUTHh MHGPOPMAIMIO O NpUMeEpax) MPaKTUYECKOro
MCIOJIb30BaHMS (DU3MUECKUX 3HAHUN B IMOBCEIHEBHOM MKU3HU AJIs1 00ECIeUeHUS
0€30MMacHOCTH MpU OOpalIeHNH ¢ MPUOOPAMU U TEXHUUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUsS 370POBbS U COOJIOJACHHUS HOPM HKOJIOTMYECKOIO IOBEJICHUS B
OKpYXarolle cpeae;

OCYLIECTBJISITH OTOOpP MCTOUHUKOB MH(popMaluu B IHTepHETE B COOTBETCTBHUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUW U MyTEM
CpPaBHEHMS Pa3IMUHBIX HCTOYHUKOB BBIACIATH HH(DOPMAIINIO, KOTOpas SIBISIETCS
IPOTHBOPEUNBOI UM MOXKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BAaTh TIPU BBIMOJTHCHUH YUYEOHBIX 3a/laHUil  HAYYHO-TIOMYJISPHYIO
auTeEpaTypy GU3UUIECKOTO COJAEPKaHUS, CIPAaBOYHBIC MaTEPHAIIbI, PECYPChI CETH
WuTepuer, Bnaneth mpuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUS
uH(GOPMAIIUY U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHBIE KPaTKHe MUCbMEHHBIEC U YCTHBIE COOOIEHUSI HAa OCHOBE
2-3 HCTOYHUKOB HH(poOpManuu (PU3MUECKOr0 COJEp)KaHUs, B TOM 4YHCIIE
nyOIWYHO AenaTh KpaTKUe COOOIIEHHS O pe3yibTaTrax MPOEKTOB MM y4eOHBIX
UCCIEA0BaHUM, IIPY 3TOM I'PAMOTHO HCIIOIb30BaThb M3YYEHHBIM IOHSITHUHHBIN
anmnapaT Kypca (pU3MKH, CONPOBOXKAATH BHICTYIUIEHUE MPE3EHTALNEH;



IIpu  BBIIOJIHCHUU y‘le6HBIX IIPOCKTOB U HCCIICIOBAaHUI pacipeaciisaThb
00513aHHOCTH B I'PYIIIC B COOTBCTCTBUHU C ITOCTABJICHHBIMHU 3da/la4aMU, CJIICAHUTD 3a
BBIIIOJIHCHHUECM IIJIaHa ﬂeﬁCTBHﬁ, AZICKBATHO OLCHHMBATH COOCTBEHHBIN BKJIaJ B
ACATCIBHOCTL TpPYHIIBI, BBICTPAMBATH KOMMYHHUKATHBHOC B3aHMOI[eﬁCTBHe,
YUYHUTbIBAA MHCHHC OKPYKAIOIIUX.

K xoniy oOyuenuss B 8 KJjacce mpeaMeTHbIE Pe3ysbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

MCIIOJIb30BATh ITOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHE U aMOpQHbIE
TeJIa, HACBIIEHHBIM U HEHACBHIILEHHBIN Map, BIAXXHOCTh BO31yXa, TeMIEpaTypa,
BHYTPEHHSI DHEPrus, TEIUIOBOM JBUIATElb, 3JIEMEHTAPHBIA JJIEKTPUYECKUAN
3apsl, DJEKTPUUYECKOE TMOJIe, MPOBOJHUKHA U JUIICKTPUKH, MOCTOSHHBIN
ANEKTPUUECKUM TOK, MATHUTHOE TIOJIE;

pa3anyath SBJICHUS (TEIJIOBOE PACIIMPEHUE U CKaThe, TEIUIonepeiaya, TerioBoe
paBHOBECHE, CMayMBaHWE, KaNWUISpHbIC SBICHUS, UCIapeHUE, KOHJIEHCAIus,
IUTaBJICHWE, KpUCTauu3aus (OTBepJeBaHUE), KUIIEHUE, Teruionepenaya
(TeTUIONTPOBOIHOCTb, KOHBEKIIHS, W3JIy4eHHE), ANEKTpU3aLMs  Tell,
B3aMMO/JICHCTBUE  3apsiioB, JEUCTBHS  DAJIEKTPHUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aHMMOJIEHCTBME MAarHUTOB, JEHCTBME MArHUTHOTO TIOJIA Ha
NPOBOAHUK C TOKOM, D3JEKTPOMAarHUTHAs MHAYKIMS) IO ONUCAHUIO UX
XAapaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
¢duznueckoe sSBICHUE;

pacro3HaBaTh MPOSBIECHUE M3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKpYXKaIOLIEM
MUpE, B TOM 4Hciie PU3nYEecKue sIBJICHHS B TPUPOE: MOBEPXHOCTHOE HATSHKEHHE
U KanWUISipHbIE SIBJICHUS B IPUPOJE, KPUCTAILIBI B IpUpoie, u3nydeHue ComHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHWE POCHI, TyMaHa, HHEsd,
CHEera, »JJIEKTpUYECKHE SIBJIEHUS B aTMocdepe, dIEKTPUUECTBO IKUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMiH, Apei( MOIOCOB, POJIb MATHUTHOTO IMOJIS
JUISL ’KU3HU Ha 3emile, OJSIPHOE CUSTHUE, IIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO
3a/1ayy B yueOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX
SIBIICHUI;

ONKCHIBATh M3YYECHHbIE CBOWCTBA TeN W (PU3UYECKUE SBJICHUS, HCIOJIb3YS
¢u3nyeckne BeTMYMHBI (TeMIepaTypa, BHYTPEHHSS DHEPIus, KOJIUYECTBO
TEIJIOTHI, yJI€JbHAs TEIJIOEMKOCTh BEIECTBA, YAEJbHAas TEIUIOTA IUIaBJICHUS,
ylenbHas TeruioTa MmapooOpa3oBaHUs, YJENbHas TEIJIOTa CropaHusl TOIUIMBA,
KOO(QPHUIMEHT TOJE3HOr0 JEHCTBHUS TEMJIOBOMH MAIIWHBI, OTHOCHTEIbHAS
BJIQXHOCTb BO3/1yXa, OJJIEKTPUYECKHM 3apsj, Cuila TOKa, JIIEKTPUYECKOE
HalpsDKEHHWE,  CONPOTUBIEHUE  IIPOBOJHHUKA,  YACIBHOE  COIPOTHBIICHHE
BELIECTBA, pab0OTa M MOIIHOCTh JJIEKTPUYECKOTO TOKAa), IpPH OMHCAHHUU
IOPaBUIBHO TPAKTOBaThb (U3NYECKHMH CMBICI HUCIOJb3YEMbIX  BEJIMYMH,
0o003HaueHUs M eAMHULBI (U3MYECKUX BEIMYUH, HAXOAUTh (HOPMYIIBL,



CBA3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTMMH BEJIWYHMHAMM,
CTPOUTH rpaUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3UYECKUE SIBIICHUS U MPOIECCHI, UCIOJIb3Ys
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJIAPHO-KMHETUYECKOH TEOPUH  CTPOCHUS
BEILIECTBA, MPUHINI CYNEPHO3ULIMH TMOJeH (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsa, 3akoH OMa s yuacTtka 1enu, 3akon Jxoyns—JIenna, 3akon
COXpaHEeHHs SHEPTUU, IPU FTOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMKUChIBaTh €0 MaTEMaTUYECKOE BbIPAKECHHUE;

00BSCHATh (PU3UYECKUE MTPOLIECCHl U CBOMCTBA TeJ, B TOM YUCJE U B KOHTEKCTE
CUTyalu MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYNHHOCIIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYECKUX 11aroB
c omopoi Ha 1-2 M3YyYEHHBIX CBOWCTBA (PUIMYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7aud B 2—3 JEHCTBUSA, UCHOJB3Ys 3aKOHBI U (OPMYIIbI,
CBsI3bIBAIONIME (DHU3MUECKUE BEIWYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/]a4d
3aIIUChIBAaTh KPAaTKOE YCJIOBHWE, BBIABIATH HENOCTATOK INAHHBIX U1 PELICHUS
3ajjaud, BHIOMpaTh 3aKOHBI M (OPMYIbI, HEOOXOAMMBbIE i €€ peLIeHHs,
OPOBOJIUTh pacuy€Thl M CpPaBHMBATH IIOJyYEHHOE 3HAadeHHE (HU3HUECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMY;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPHU MOMOIIN (PU3UIECKUX
METOJIOB, MCIIOJb3ysl OINHWCAHUE MCCIEI0BAHUA, BBIACIATh IPOBEPSEMOE
MIPEAIIOI0KEHUE, OLIEHUBATH IIPABUIIBHOCTD MTOPSAIKA IPOBEICHUS

HCCIICA0BaHMA, ACTIaTh BBIBOABI,

MPOBOAUTH ONBITHI MO HAOIIOACHUIO (U3MUECKHUX SIBICHUA WM (PU3UYECKUX
CBOMCTB TelN (KamWUISIPHBIC SBJCHUS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro
0o0BéMa, TemrepaTypbl, CKOPOCTH IpOIlecca OCTBHIBAHWS W HArpeBaHUs IPH
U3JIy4YeHUU OT LBETa M3JIy4arollei (MOrjionaroiieil) NoOBEpXHOCTU, CKOPOCTh
UCTIAPCHHSI BOJIBI OT TEMIIePaTyphl JKUJIKOCTH W IUIOMIAJH €€ IMOBEPXHOCTH,
DJICKTPU3AIIMS TE U B3aUMOJICHCTBUE JICKTPUICCKUX 3apsJIOB, B3AUMOICHCTBHEC
MOCTOSIHHBIX ~MAarHUTOB, BU3YyaJIHM3alldsi MArHUTHBIX TIOJIEH TOCTOSIHHBIX
MarHMTOB, JCHCTBUS MAarHUTHOTO TIOJS Ha IPOBOJHUK C TOKOM, CBOWCTBA
DJICKTPOMArHuTa,  CBOWCTBA  DJJICKTPOJBHUTATENII  IMOCTOSHHOTO  TOKA):
dbopMynupoBaTh TPOBEPSEMbIE MPEANOIOKEHUSI, COOMpPATh YCTAaHOBKY U3
MPEJIJIOKEHHOTO 000PYAOBaHMS, OIMCHIBATH XOJI ONbITa W (POPMYJIUPOBATH
BBIBO/IBI;

BBIIIOJIHATL TIPSIMBIE HM3MEPEHUs TEMIIEPATypbl, OTHOCHUTEIBHON BIIAXXHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C MCII0JIb30BAHUEM AaHAJIOTOBBIX NMPUOOPOB U
JATYUKOB (DU3MUECKUX BEIMYUH, CPABHUBATH PE3YJbTaThl H3MEPEHHH C YIETOM
3aJJaHHOM a0COJIFOTHOM MOTPEeIHOCTH;



IMpOBOAUTDb HCCICAOBAHUC 3aBUCHUMOCTHU OJIHOM (bHSquCKOﬁ BCJINMYNHBI OT
I[py1“0ﬁ C UCIIOJIb30BAHUCM IIPAMBIX H3MepeHHﬁ (3aBI/ICI/IMOCTB COIIPOTHUBJICHUA
IMpOBOAHUKA OT €TI0 MIHWHBI, INIOIIaAX IIOIICPCUYHOIO0 CCUCHHA KU YACIBHOI'O
CONIPOTHUBJICHUA BCIICCTBA MMPOBOJHWKA, CUJIBI TOKA, HAYIICTO YCPE3 IMTPOBOAHHUK,
OT HaIlIpsKCHUA Ha IIPOBOJHHUKC, HCCIICOAOBAHHC IIOCICAOBATCIILHOIO H
ImapajjicJIbHOI'O COCJIMHCHU I HpOBOILHI/IKOB): IUIAHUPOBATL HCCICAOBAHUC,
CO6I/IpaTB YCTAaHOBKY W BBIIIOJIHATH UBMCPCHUSA, CIICAYA NPCAIIOKCHHOMY IIJIaHY,
(bI/IKCI/IpOBaTI) PE3YIbTAThI HOHY‘ICHHOﬁ 3aBUCHUMOCTH B BHJC Ta6J'II/II_I u
Fpa(bI/IKOB, ACJIaTb BBIBOJBI IO PE3YyJIbTaTaM UCCIICIOBAHUA,

OPOBOAUTH KOCBEHHBIE M3MEpEeHUS  (PU3MYecKuX BedUyuH  (yIesbHas
TEIIOEMKOCTh BELIECTBA, CONPOTUBIEHUE MPOBOAHMKA, padOTa M MOIIHOCTb
AIIEKTPUYECKOTO TOKA): TJIaHUPOBATH U3MEepeHus, coOupaTh
AKCIIEPUMEHTAIIBHYIO YCTaHOBKY, CIIEys TMPEAJIOKEHHON WHCTPYKIUU, U
BBIYHUCIISITH 3HAUCHUE BEJIMUUHBIL;

coOJIroIaTh TpaBWJIa TEXHUKUW OE30MacHOCTH MpH paboTe ¢ JabopaTopHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOPON HA UX ONMUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIIEHUS I0MOB,
TUTPOMETp, apoBasi TypOuHa, aMIIepMeTp, BOJIBTMETP, CUETUUK HIIEKTPUUECKOM
SHEPruH, JIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTENIbHbBIE 3IEKTPONPUOOPHI
(mpumepsl), AIICKTPUYECKUE MPEIOXPAHUTEIIH, 3JIEKTPOMATHUT,
AJIEKTPOABUIATENb IIOCTOSIHHOIO TOKAa), MCIOJb3Yys 3HAaHUSA O CBOMICTBax
bu3nueckux sBICHUI 1 HEOOX0oANMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U H3MEPHUTEIbHBIE TPUOOPHI O
CXeMaM U CXEMaTUYHBIM pPHUCYHKaM (KHUIKOCTHBIH TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUIraTEIb BHYTPEHHErO CrOpPaHHUs, 3JIEKTPOCKOIL,
peocTarT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX IENel ¢ MOCIe0BaTEeIbHBIM U
napajuieNIbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3jinyas YCJIOBHbIE 00O3HAUYEHHUS
AJIEMEHTOB JIEKTPUUECKUX LETIEH;

NPUBOANTH TIPUMEPHI (HAXOAWTHh WHPOPMAIMIO O MPUMEpPax) MPaKTUIECKOTO
UCTIOJIb30BaHNUSA (PU3NUECKUX 3HAHUN B MMOBCEIHEBHOM XKU3HU I 00ECTICUCHHS
0€30MacHOCTH MPHU OOpALICHUH ¢ TPUOOpaMHU M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUS 30POBbsS U COOJIOJCHHS HOPM JKOJOTHYECKOTO TOBEJCHHS B
OKPY’KaIOLIEH Cpee;

OCYILECTBIISITh MMOMCK WH(pOpMAIK PU3NIECKOTO conepkanus B UHTepHeTe, Ha
OCHOBE UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHHUS JOTIOJHUTENBHBIX UCTOYHUKOB
BBIJICIISITh HHPOPMAIIMIO, KOTOPast SBISETCS MPOTUBOPEUUBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIOJNB30BATh TPH BBHIMOJIHEHWH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYISIPHYIO
auTepaTypy GU3MUECKOro CoepkKaHus, CIIPaBOYHbIE MaTepPHAIIbI, PECYPChI CETH



WuTepHeT, BnageTh NpuéMaMy KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHMs
MH(OPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 000011ast
UHPOPMALMIO M3 HECKOJIBKMX MCTOYHHMKOB (PU3UYECKOIO COJEp)KaHUs, B TOM
yHclie MyOIMYHO MPEACTABIATh PE3YIbTaThl MPOEKTHOM MM UCCIIE10BATENbCKOM
JIEATENBHOCTH, MPH 3TOM T'PAMOTHO HCIOJb30BAaTh WM3YYEHHBIA MOHSATUMHBIN
anmnapar Kypca (QU3uKH, CONPOBOXK/IAaTh BHICTYINIEHUE NIPE3EHTALUEH;

NIPU BBITIOJTHEHUU Y4€OHBIX IPOEKTOB M UCCIIEI0BAHUN (PU3NUYECKUX MPOIIECCOB
pacmpeneniaTh OO0S3aHHOCTH B TPYyNIE B COOTBETCTBUU C TOCTaBICHHBIMU
3a/layaMy, CJIEUTH 32 BBIIOJIHEHHEM ILJIaHA JEMCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJaJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPANBATh KOMMYHHKATUBHOE B3aUMOJICHUCTBUE, TMPOSBISIL TOTOBHOCTH
paspemarb KOH()IUKTHI.

K koHiy oOyuenuss B 9 kJjacce NpeaMeTHBbIE Pe3yJabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y 00YUAIONTUXCS YMEHUM:

UCMOJIb30BaTh MOHATHSA: CUCTEMa OTCuéTa, MaTrepuaibHas TOYKa, TPAEKTOPHUS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOro  ABWXKEHHUs, Jedopmanus  (ympyras,
IUTaCTUYECKasA), TPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, HEHTP TSHKECTH, A0COIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPOTO
Tena, paBHOBECHE, MEXaHMYECKHE KoJjieOaHHs M BOJIHBI, 3BYK, MH(Pa3ByK U
YJIBTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKAJIA JIEKTPOMArHUTHHIX BOJIH, CBET,
OJIM30PYKOCTh U 1aJIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U MOTJIOIIEeHHUS, abda,
OeTa- 1 raMMa-u3Jy4eHHUs, U30TOIbI, sIIepHAsk YHEPTeTHKA;

pa3nuyaTth SBJICHHS (paBHOMEpHOE U HEPaBHOMEPHOE IMPSMOJHHEHHOE
JBW)KCHUE, pAaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABMKEHUE, CBOOOTHOE TaIeHUE
TEJI, pABHOMEPHOE JBUKEHUE 110 OKPY>KHOCTH, B3aUMOJICICTBHE TEJI, PEaKTUBHOE
IBWKCHUE, KolleOarenbHOE JBW)KCHHE (3aTyxXarollue W  BBIHYXJICHHBIC
KoJIeOaHMs), pe30HAHC, BOJIHOBOE ABIKCHHE, OTPAKCHHE 3BYKa, IPIMOIMHEHHOE
pacmpocTpaHeHue, OTpaKeHHE M TPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaXCHHE CBETa, pasJoKeHHe Oenoro cBera B CHEKTP M CIOXKEHHUE
CHICKTPaJbHBIX I[BETOB, JWCIEPCHUSI CBETA, €CTECTBCHHAS pPaTUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOTr0 CHEKTpa M3IY4YCHHs) IO OMNHCAHHUI0 UX
XapaKTEePHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
¢u3nueckoe siBICHUE;

pacno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (PU3UYECKUX SBICHUN B OKPYXKAIOLIEM
mupe (B TOM umcie (U3NYECKHE SBICHHUS B IMPHUPOJE: MPUIUBBI M OTIUBBHI,
nBrkeHue I1utaHer COJIHEYHOW CHCTEMbI, PEAKTUBHOE JIBH)KEHHME JKHUBBIX
OpPraHM3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUUYECKUE
BOJIHBI, I[yHaMH, 03XO, IBE€Ta Te€J, ONTHUYECKUE SBJIEHUS B MPUPOJE,
OMOJIOrMYecKOe AEHCTBUE BUIUMOIO, YJIbTPA(UOIETOBOIO U PEHTTEHOBCKOIO
U3ITy4YeHUN, eCTECTBEHHBbI paJuOaKkTUBHBIA (POH, KOCMHUYECKHUE JIy4H,



pPalMOaKTUBHOE U3JIYYEHHE MPUPOJIHBIX MUHEPAJIOB, NCHUCTBUE PATMOAKTUBHBIX
U3IIy4YeHUN Ha OpraHu3M YeJIoBeKa), MPU 3TOM IMEPEBOJIUTH MPAKTHUUYECKYIO
3a/1auy B Y4eOHYIO, BBIJICTIATH CYIIICCTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3UIECKUX
SIBJICHUH;

ONUCHIBATh HM3yYEHHBIE CBOMCTBA Tl M (DU3UYECKUE SIBICHMS, HCIONb3Ys
¢u3znueckue BeNWYMHBI (CpelHAsI M MIHOBEHHas CKOpPOCTh Tejla Mpu
HEpaBHOMEPHOM JIBUJKEHHM, YCKOpEHHE, IepeMelleHue, ImyTh, YyIjioBas
CKOpOCTb, CHJIa TPEHHS, CHJIA YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHNE CBOOOJHOTO
najZicHus, BEC Tea, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHUWYeCKas padoTa U
MOIITHOCTh, HOTEHIMAJIbHAS SHEPT | TeJa, HOJHATOr0 HaJl IOBEPXHOCTHIO 3eMJIH,
NOTEHLIMAJIbHAS AHEPTUs CXKATOW MPYKUHBI, KUHETHUYECKAsl SHEPIHsl, IMOJIHAs
MeXaHHUYeCKasi SHEPTHs, IEPUO]I U 4acTOTa KoJeOaHUM, IIMHA BOJIHBI, TPOMKOCTb
3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTeb MPEIOMIICHUS CpeJlbl), IIpU
ONMCAHUU NPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICT UCIIOJIB3YEMbIX BEJIUYHH,
0003HAaYeHUs] M E€IWHULBI (U3NYECKUX BEJIMYMH, HAXOAUTh (QOPMYIIbI,
CBSI3BIBAIONIME JIAHHYIO (DU3MYECKYI0O BEIMYUHY C JPYTUMH BeJIMYUHAMH,
CTPOUTH TpaKHU U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJTUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS U MPOIECCHI, UCIIOIb3YS
3aKOH COXPAaHEHUS DHEPruu, 3aKOH BCEMHUPHOTO TITOTEHHUS, MPUHIUI
CYMNEPIO3UIMN CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ammies, 3akoHbl HproToHAa,
3aKOH COXPaHEHMS UMITYJIbCa, 3AaKOHBI OTPAXKEHUS U TPEJIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHHUsI 3apsI0BOI0 U MaCCOBOTO YHCEI MPH SAEPHBIX PEAKIUAX, TPH ITOM
JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMaTHYECKOE
BBIpa)XEHUE;

00BACHATH (PM3MUYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM UUCJE U B KOHTEKCTE
CUTYyaluH IIPAKTUKOOPHUEHTUPOBAHHOIO Xapakrepa: BBISIBIIAIT
NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHHE U3 2—3 JIOTUYECKUX I11aroB
c omnopoil Ha 2-3 M3YYEHHBIX CBOWCTBA (PUMYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemars pacyéTHble 3aja4d (ONUparolIecss Ha CUCTEMY M3 2—3 ypaBHEHHI),
UCIOJIb3Yysl 3aKOHbI W (OpPMYIIbI, CBA3BIBAIOUIME (DU3MUYECKUE BEIWYMHBI Ha
OCHOBE aHaJIM3a YCJIOBHUS 3aJauyM 3alKCbIBATh KPAaTKOE YCIOBUE, BBISABIATH
HE/IOCTAIONIME WIM H30BITOYHBIC JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HE0OXO0IMMBbIE JIJIsl pelIeHUs], MPOBOJIUTh PACUETHI U OLICHUBATh PEATUCTUYHOCTD
MOJYYSHHOTO 3HAYCHUS (PU3NYECKON BEITHUUHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIMTh MPH MOMOIIHN (HU3UIECKUX
METOJIOB, MCIIOJb3ysl OINHCAHUE MCCIEIO0BAHUA, BBIACIATH MPOBEPSEMOE
MIPEIIOI0KEHUE, OLICHUBATh MPaBUIBLHOCTD MopsiIKa MPOBEICHUS
HCCIIe0BaHus, JIeJaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUHN U
OIIBITOB;



IPOBOAUTH OMNBITHI MO HAOMIOAEHUIO (U3MUECKHUX SIBICHUM WM (PU3NYECKUX
CBOICTB Tel (M3yueHue BTOporo 3akoHa Hel0TOHA, 3aKOHA COXpaHEHUS YHEPTHH,
3aBUCHMOCTb TepHojia KoieOaHUW MPY>KUHHOTO MasiTHUKAa OT MacChl Ipy3a H
XKECTKOCTH TPYKUHBI U HE3aBHUCUMOCTH OT aMIUIMTYJbl MaJIbIX KOJIeOaHUH,
NPSIMOJIMHENHOE PacHpOCTPAHEHHUE CBETA, pa3sioKeHHe Oeloro cBera B CHEKTD,
U3Y4YCHHE CBOMCTB M300paK€HUSI B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHHUs
npeaMeTa B coOuWparouied JMH3e, HAOMIOJICHUE CIUIOMIHBIX W JIMHEWMYaThIX
CHEKTPOB U3TyUYEHUs): CAMOCTOATEIHLHO COOMPATh YCTAHOBKY U3 U30BITOYHOIO
Habopa o0O0oOpyIoBaHMs, ONKHCHIBAaTH XOJ OINbITA W €ro pe3yJbTaThl,
(dbopMynHUpOBaTH BHIBOJIBI;

IPOBOUTH IPH HEOOXOIUMOCTH CEPHUIO MPSMBIX H3MEPEHHM, OIIPEICIIss CpEaHEe
3HauYEHUE U3MEPSAEMOil BeTMUUHBI ((POKYCHOE pacCTOSHHE COOMpAIOIE JIMH3BI),
000CHOBBIBAaTh BHIOOP CIIOCO0a U3MEPECHHS

(M3MepHUTEIHLHOTO TTPHUOOpPa);

NPOBOJUTh  HUCCIEAOBaHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYHMH  C
HCIIOJIb30BAHUEM TIPSIMBIX H3MEpPEHUH (3aBUCHUMOCTH ITYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBIDKCHHHM 0€3 HauadbHOW CKOPOCTH, Mepuoja KojeOaHui
MaTeMaTUYECKOT0 MasTHUKA OT JJIMHBI HHUTH, 3aBHCUMOCTH YTJIa OTPaKCHUS
CBETa OT yIJia MaJeHHs W YIia IpeJOMJICHHS OT yIJia MaJCHUs): TUIAHUPOBATh
UCCIIeZIOBAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3YIIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH B BHJE TaOIUI] U TpaduUKOB,
JIeJIaTh BBIBOBI IO PE3YJIbTaTaM HUCCIICI0BAHHUS,

IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BETUYMH (CPEIHsAs CKOPOCTh U
YCKOpEHHE Teja NpH PaBHOYCKOPEHHOM JBUKEHUH, YCKOpEHUE CBOOOIHOTO
nmajfieHusl, OKECTKOCTh TPYXKHUHBI, KOIPPUIHMEHT TPeHHS  CKOJIBKEHHUS,
MexaHW4yeckas paboTra W MOIIHOCTh, YacTOTa W TIEpUOj KojecOaHWit
MaTEeMaTH4YEeCKOro U MPY>KMHHOT'O MasiTHUKOB, ONTHYECKas CHjia coOuparomiei
JUH3bI, PAAUOAKTHBHBIM  (OH): IUIAHMpPOBATH  U3MEpEHUs, CcoOupaTh
IKCIEPUMEHTAIBHYIO ~ YCTAHOBKY W BBINIOJHATD  W3MEPEHHS,  CIEIYs
NPE/UI0KEHHOW HHCTPYKIINH, BBIYUCIISATH 3HAUCHNE BETMYMHBI U aHAJTM3UPOBAThH
MOJTYYCHHBIE PE3YJIbTAThl C YIETOM 3a/IaHHOM MOTPEITHOCTH H3MEPEHNUH;

coOro/IaTh TpaBWJIa TEXHUKKM O€30macHOCTH MpHu paboTre ¢ JabopaTopHBIM
000py1I0BaHHEM;

pa3nuyaTth  OCHOBHBIE TIPU3HAKA  HW3YYCHHBIX  (PU3WYECKUX  MOJICIICH:
MaTepuaibHas TOUka, abCOTIOTHO TBEPI0€ TE0, TOUCYHBIN HCTOYHHK CBETA, Y4,
TOHKas JIMH3a, IUTaHEeTapHas MOJIE]b aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO SIAPA;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB C OMOPOM HA WX omHucaHUs (B TOM 4YHUCJE: CIUIOMETpP, JATUYUKH
MOJIOKEHUSA, PACCTOSIHUS M YCKOPEHHs, pPAaKeTa, 3XOJOT, OYKH, IEPHUCKOIL,
doToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JTO3UMETpP, Kamepa



Bunbscona), ucnons3ys 3HaHHA O CBOWCTBaX (U3UUECKUX SBIEHUU W
HE00XoauMbIe (GU3NUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl W CXEMATHYHBIC PHUCYHKH H3YUYEHHBIX TEXHUYECCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUYECKHX TMPOIECCOB MPH
peIIeHNN y4eOHO-TIPAKTUICCKUX 3a/1ad, ONTHUYECKHE CXEMBI I MOCTPOCHHS
n300pakeHUH B MJIOCKOM 3€pKalie U COOMparoliei JINH3E;

IPUBOJUTH NPUMEPHI (HAXOAUTh MH(POPMALMIO O MpUMEpax) MPaKTHYECKOTO
UCMOJIb30BaHNUS (PU3NYECKUX 3HAHUN B MTOBCEIHEBHOM >KU3HM JJIs1 00ecIeueHus
0€30MMacCHOCTH MpU OOpalIeHUH C MPUOOPAMU U TEXHHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHUs 370pPOBbS U COOJIOJEHHMS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYXaloLeH cpene;

OCYHIECTBIISITh MOMCK MHpOpManuu (Qu3ndeckoro cojepxkanus B MHTepHeTe,
CaMOCTOATEIBHO (POPMYIHUPYS OUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH OIIPeIeICHUS
JIOCTOBEPHOCTU MOJY4YEeHHOW HMH(OpMAIMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOTHUTENbHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh TIPU BBIMOJTHEHUH Y4YEOHBIX 3a/laHuil  HAYYHO-TIOMYJISPHYIO
auTepaTypy GU3NYECKOro COAEp KaHus, CIIPaBOYHBIC MaTEPHAIIbI, PECYPCHI CETH
WuTepHer, Bianerh mpuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUS
uH(GOPMAILIUY U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CcO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PHU3NYECKOTO COACPIKAHUS, ITyOITUIHO
MPEACTABIATh PE3yJIbTaThl MPOCKTHON WM MCCIIEIOBATEIbCKON e TEIbHOCTH,
Ipd O3TOM TPaMOTHO HCHOJIb30BaTh M3YYCHHBIM TOHATUHHBIA amnmapar
H3y4aeMoro pasjiena (GU3MKA U COMPOBOXKAATh BBICTYIUICHHUE IPE3CHTAIUEH C
y4ETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (mnposrie)
n/n MPOrpamMMbI B Kontpoabubie | IpakTnuyeckue o0pasoBaTe/ibHbIe
r
cero paboTnI padoThI pecypcehbl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
11 Du3HKa - HAyKa O IPUPOJe 2 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 DH3MECKNE BEIHTHHEL 2 1 https://m.eds00.ru/7f416194
. bu6mmorexa [IOK
1.3 EcTtecTBeHHOHaY4YHBIN METOJI IO3HAHUS 2 1 1 https://m.eds00.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 Crpoenue BemecTsa 1 https://m.eds00.ru/7f416194
JIBMKeHHE 1 B3aMOICHCTBHE YaCTHII bu6mmorexa [IOK
2.2 BEIIECTBA 2 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 https://m.eds00.ru/7f416194
Htoro no pazneny 5
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Pa3znen 3. /IBuskeHue U B3aUMo/ieiicTBHE TeJl

bu6mmoreka [IOK
3.1 MexaHueckoe ABHIKEHNE 3 https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
3.3 Cua. Bugsl ciin 14 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
JaBnenue. Ilepenava naBieHust TBEPAbIMU bu6nunorexa LIOK
4.1 TeJlaMM, KUJIKOCTSIMHU M Ta3aMH 3 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
4.2 HaBIenne XHAKOCTH 5 https://m.eds00.ru/7f416194
bu6mmoteka IIOK
4.3 ATMOChepHOE aBenne 6 https://m.eds00.ru/7f416194
JlelicTBue »KUIAKOCTH U raza Ha IOrpyKEHHOE bubnnorexa [JOK
44 B HUX TeJIIO ! https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3pnen S. PaGoTra u MOIHOCTB. JHEprus
bubnunorexa LIOK
5.1 Pabora 1 MOIIHOCTH 3

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



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

bu6nmoreka [IOK
5.2 IlpocTbie MEXaHH3MBI 5 1 https://m.eds00.ru/7f416194
bubnunorexa LIOK
5.3 Mexammieckas sHeprus 4 1 1 https://m.eds00.ru/7f416194
Wroro no pazueny 12
Pe3epBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 12
8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3ie/ioB U TeM (muppoBere)
e mn NPOrPaMMBI Beero Kontpoabnbie | Ipakruueckue = 00Pa3oBaTeibHble
padoTh padoThI pecypcenl
Pa3pnen 1. TeruioBble siB1eHUS
5 bubmnoreka IIOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 1 hitps://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
1.2 Temrosrre nponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3zgen 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA
21 DIIEKTpUUECKHE 3apsiibl. 3apsKEHHBIE TeNa U . L bubnmnorexa [JOK

HUX B3aUMO/ICHCTBHE

https://m.edsoo.ru/7f4181ce
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. . bubnmnoreka HOK
2.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 20 2 7 hitps://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2.3 MarsATHEIE SBICHAS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
2.4 OMCKTPOMArHHTHAA HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 37
PesepBHOe Bpemst 3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 14.5
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (ungposeie)
(]
*" T nporpamvst Beero Kontpoabnunie | IlpakTuueckue obpasoBarebHbIe
padoThI padoThI pecypent
Paznen 1. Mexannuyeckue siBJeHUs
MexaHndeckoe IBMKEHHE U CIIOCOOBI €T0 but6mmorexa [IOK
11 OIMMCAHUS 10 1 1 https://m.edsoo.ru/7f41a4a6
. but6mmorekxa [IOK
1.2 B3auMoeHCTBHE Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 32KOHEI COXpAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
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Wroro no pazueny 40
Pa3zgen 2. Mexann4uecKkue K0JIe0aHUA U BOJIHEI
bu6nmoreka [IOK
2.1 Mexannyeckue xonebanns ! https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2.2 MexaHu1ecKne BOTHBI. 3ByK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. 3J'[eKTpOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

SHGKTpOMaFHI/ITHOC II0JIE 1

bubnunoreka LIOK

31 3JIEKTPOMAarHUTHBIE BOJTHBI 6 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBetoBble sIBJICHUS
bubmmoteka IIOK
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 hitps://m.edsoo.ru/7f41ada6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 hitps://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.3 Paznoxxenue 6enoro cBeTa B CEKTP 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
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Pa3nea 5. KBanroBnble IBJIeHUS

but6mmoreka [IOK
5.1 Hcnyckanue 1 MoOrIonieHne CBeTa aToMOM 4 1 hitps://m.edsoo.ru/7f41ada6
but6mmoreka [IOK
5.2 Crpoerue aToMHOrO s1pa 6 1 https://m.eds00.ru/7f41a4a6
but6mmoreka [IOK
53 Slnepuble peakiun ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17

Pasnen 6. [loBTOpuTEe1bHO-00001IAK0IINIT MOYJIb

[ToBTOpeHue u 06001IeHUE COAePKAHUS bubmmoreka [JOK
6.1 Kypca ¢u3uku 3a 7-9 kinace 9 1 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 27
IHOYPOYHOE IINTAHUPOBAHME 7 KJTACC (2 yaca B He/1eJ110)
Ha3Banne niiana ®uszuxa-7/
Mapaanean 7
HasBanue pa3sjaena Ne Tema ypoka Coaepixanue ypoka Koxa-Bo
n/n YPOKOB
Pazpea 1. 1 Pusuka — Hayka O IIpUPOJIE. SIBneHus pupoIbL. 1
®Du3uka u eé poab B SIBrieHUs IPUPOJIBL. ®usnyecKue sIBICHUS.
MO3HAHUH OKPY’KAIOLIEro DusnuecKue sBIECHHS. DU3NYECKUE TEPMUHBL.
MHpa. [Ipenmer ¢puzuku.
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duznueckue IBICHUI

duznyeckue SIBICHUI.

Ouznyeckue BEJIMYUHBI U UX
U3MepeHHe.

Enunuibl pu3ndyeckux BeIHUMH.
NsmeputenbHbie IPpUOOPHI U
WHCTPYMEHTHI.

N3mepenne GuU3NIECKUX BETUIHH

TO4YHOCTB ¥ OTPEITHOCTh U3MEPEHUHA. .
MexnyHapoaHas CUCTEMA €IMHULL
dusnuecKue BeTUIUHBI.

Ypoxk-uccienoBanue
XapakTepa v MpUIrH
M3MEHEHHsI (PU3MYECKIX
BEJIMYHH.

W3meputenbHbie TpUOOpHI 1
UHCTPYMEHTBI.

W3mepenne pu3ndecKkux BeITHYUH.
TO4YHOCTB M OTPENTHOCTD U3MEPEHUM.

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU
W3Yy4yaroT MpUpoy.
EcrecTBeHHOHAYYHBIN METOT
no3Hanusa. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOIIBIO MOJICICH.
Bxonnast KOHTpoJbHAs
pabora.

OKCHEepUMEHT.

ONEMEHTHI €CTECTBEHHO-HAYYHOIO
METO/a MO3HAHUS.

MopenupoBanue.

DnemMeHThl PU3NYECKON KapTUHBI MUpa.
I'mnoresa.

Teopus, 3aK0H, 3aKOHOMEPHOCTb.
Habmonenue.




Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
NAIbHOCTh MOJIETa IIapUKa,
MYILEHHOT0 TOPU30HTAJIBHO,
TeM OoJblie, 4eM OO0JIbIIE
BBICOTA MTycKa'.

OJIEMEHTHI €CTCCTBCHHO-HAY4YHOI'O
METO/Ja ITO3HaHHA.

Paznea 2. 7 Crpoenue BemectBa. OnbIThl, | ATOMBI U MOJEKYJbl. CTpoeHHe
IlepBoHauya/bHBbIE CBEIEHUSA JTIOKa3bIBAIOIIUE JUCKPETHOE BELIECTBA.
0 CTPOEHHUH BellecTBA. CTPOEHHE BEILECTBA.
8 Huddysus. bpoyHosckoe B3auMopeiicTBue yacTul] BELIECTBA:
JBUYKEHUE. NPUTSKEHUE U OTTATKUBAHUE.
BbpoyHoBcKkoe 1BUXKEHUE.
JIBr>KeHue 1 B3auMO/IeCTBUE
gactuil Beniecta. Auddysus.
CBs13b CKOPOCTHU JBUKEHUS YaCTHI] C
TEMIIEPATYpPOH.
9 VYpok-uccnenoanue «OMbIThI CBsi3b CKOPOCTH ABUKEHUS YACTHI] C
Mo HaOTMIOJEHUIO TEIUIOBOTO | TeMIIepaTypoil.
pacUIMpEeHHs Ta30BY.
10 ArperaTHble COCTOSHUS Paznuune B MOJIEKYISIPHOM CTPOCHUM
BEILIECTBA. TBEPIBIX TEJN, )KUJIKOCTEH U Ta30B.
ArperatHble COCTOSIHHSI BEIIECTB.
11 B3aumocssa3p MexIy CBoiicTBa TBEPABIX T, KUAKOCTEN 1

CBOMCTBAaMH BENIESCTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJICKYJIIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIxX
COCTOSTHUM BOJIBI.

Ta30B.
AFpeFaTHI)Ie COCTOsIHHA BEIICCTBA.




12

MexaHnyeckoe IBUKEHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKEHHE.

MexaHuueckoe IBUKEHHE.
[IyTe 1 nepemenieHue.
PaBHOMepHOE 1 HEpAaBHOMEPHOE
JIBUKECHHE.

13 Ckopocte. Ennnunis I'paduaeckuii ciocod omrcaHus
CKOpPOCTH. JTBUKCHHUSI.
CpenHsist CKOPOCTb.
CxopocTtb. Eqununibl usmepeHus
CKOPOCTH.
14 Pacuer nytu u BpemeHnu [IyTb u nepemeneHue.
JIBIDKCHUS. Pacuér nytu u BpeMeHH JIBHKECHHSL.
15 Wuepuus. 3aKkoH UHEPLUH. Macca tena. Unepuus. 3aKkoH HHEPIUU
B3aumopeiicTBue Ten Kak
MpUYMHA U3MEHECHUS
CKOPOCTHU JIBUXKEHUS TEJI.
16 InoTHOCTH BeniecTBa. Pacuer [ImoTHOCTH BemiecTBa.
Maccel U 00bEMa Tema 1Mo ero N3mepenune maccel Tena.
IJIOTHOCTH. Bechr.
17 JlaboparopHas pabota [InoTHOCTH BemiecTBa.
«Omnpenenenue MIOTHOCTH Macca Tena. I3mMepenue Macchl Tena.
TBEPAOTO TEIIAY. Becsl.
18 Pemenne 3amadu mno Teme | IlmoTHOCTH BemecTBa. Macca Tena.
"[lmoTHOCTH BemecTBa'.
19 Cuta Kak XapaKTepUCTUKa Cura KaK XapaKTepUCTHKA

B3auMozerncTaus tes. Cuna
ynpyroctu. 3akoH ['yka.

B3aNMOJCHCTBHUSI
Cuuna ynpyroctu u 3akoH ['yka
Hedopmarus ten.




20

JlaGopaTopHas pabota
«M3y4eHue 3aBUCUMOCTH
pactsbxenus (nedopmariyn)
HIPY’KUHBI OT IIPUIIOKEHHON
CHITBD».

Cuna ynpyroctu u 3akoH ['yka

21

SIBnenne tarorenusa. Cuia
TSKECTH.

SIBNeHUS TATOTCHMS U CHJIA TSHKECTH.

22

CBs13b MEX]y CHIION TSKECTH
u Maccoi Tena. Bec Tena.
Pemenne 3amau mo teme
"Cuna TskectH'.

Bec Tena. HeBecoMOCTE.

23

Cuiia TsKecTu Ha ApyTrux
mwia"HeTax. dusnyeckue
XapaKTEPUCTUKH TUIAHET.

SIBNeHUs TATOTEHUS U CHJIA TSKECTH.

Pa3gen 3. Bzaumopaeiicteue
Tel.

24

N3mepenue cuit. JluHamomeTp

N3mepenne cuitbl. JlnHamomerp.

25

CnoxeHue IByX CHII,
HaIlpaBJICHHBIX 10 OJTHON
npsiMoi. PaBHOEHCTBYIOIIAS
CHIL

PaBHOpelicTBYIOIIAsA CHITA.

26

Pewmenne 3amau mo reme
"PaBHOz€MCcTBYIOIIAs CHIT".

PaBHOpelicTBYIOIIAsA CHITA.

27

TpCHI/IC CKOJIBKCHUSA U TPCHUC
ITIOKOA. TpCHI/Ie B IIpuUpoac u
TCXHHKCE.

Cuna TpeHus u e€ BUbL.




28 JlaboparopHas pabota Cuna TpeHus U €€ BUJbL.
«M3y4eHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHHS OT
CHWJIBI JIaBJICHUS U XapaKTepa
COIIPUKACAOLIUXCS
MTOBEPXHOCTEN».

29 Pemenue 3agau no Temam: Cuna ynpyroctu u 3akoH ['yka.
«Bec Tenay, «['paduueckoe SIBIIEHUS TATOTEHUS U CHJIA TSKECTH.
n3zobpaxkeHue cun», «CHITbD», Bec Tena. HeBeCOMOCTD.
«PaBHOACUCTBYIOLIAS CUII». PaBHOZCHCTBYOILAS CHIIA.

30 KonTponpHas padbota mo Cuna ynpyrocTtu u 3akoH ['yka

TeMaM: «MexaHndecKkoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Tema,
«'padpuueckoe n3zobpaxeHue
cry, «Cuibl»

SIBneHUs TATOTEHUS U CUIIA TAKECTU
Bec Tena. Hesecomocth
I'paduueckuit cnocod onucaHus
JIBUKEHUS

[IyTe m nepemenienue

Cuia TpeHus U €€ BUAbI
[noTHOCTH BemiecTa

Macca tena

PaBHOnelicTBYIOIIASA cHIla
CpenHsist CKOpOCTh

Nuepuns

Pacuér nyty ¥ BpeMEHU IBUKCHUSA
Cxopoctb. Equnuiiel usmepenus
CKOpOCTH




31 JlaBaeHue. Croco05bl Cuia naBieHus.
YMEHBIIICHUS M YBEITMUCHUS JlaBiieHue TBEPIBIX TEII.
MaBJICHHA. CriocoObI U3MECHEHHS JaBJICHUS.
32 Pemenne 3amau mo Teme Cuia naBieHus.
"JlaBneHue TBEPABIX T, JlaBiieHre TBEPABIX TEI.
CniocoObl U3MEHEHHS JaBJICHHUS.
33 JlaBiienue raza. 3aBUCUMOCTb JlaBneHwue rasa.
JIaBIICHUS Ta3a OT 00bEMa,
TEeMIEPaTypPhI
34 [lepenaua naBnenus 3akoH Ilackais.
TBEPIBIMH TEJIAMHU,
JKUJIKOCTSIMH M ra3aMH. 3aKOH
ITackans
Pa3nen 4. JlaBieHne 35 JlaBiieHHE B )KHUJKOCTH U rase, JlaBleHHE KUOKOCTH.
TBEPABIX TeJl, AKUAKOCTEH U BBI3BAaHHOC ACHCTBUEM CHIIBI 3aBUCHMOCTD JaBJICHUS KHUIKOCTH OT
ra3osB. TSKECTH TJTyOUHBI.
36 Pemenue 3agay mo teme JlaBaeHue KUIKOCTH.
«JlaBIIeHUE B JKUJIKOCTH B
raze. 3akon Ilackams»
37 Coobmmarommecst CoCcybl. Coobmaromuecst cocyabl. 3aK0H
COOOIIAIOITUXCST COCYIOB.
38 I'mopaBnmueckuii mpecc. ['mapaBiruecKkue MEXaHU3MBI.
39 Manowmetpsl. [TopurHeBoi JlaBrenue ®KuIKOCTH. MaHOMETpBHI.
JKMJIKOCTHBIM HAcoC.
40 Atmocdepa 3emmu. [Ipuunnsl | ATMocdepa 3emiu.

CYIIIECTBOBAHUS BO3YIIHOMN
000JIOUKH 3EMITH.




41 Bec Boznyxa. AtmocdepHoe AtmocdepHoe naBieHuHE.
JaBJICHUE.
42 N3mepenue armochepHoro OmnpiT Toppuyeny.
naBieHuss. OnpIT
Toppuuenu.
43 3aBHUCUMOCTH aTMOC(HEPHOTO 3aBUCHMOCTH aTMOC(HEPHOTO JTABJICHHS
JaBJICHUS OT BBICOTHI HAJl OT BBICOTHI HaJl YDOBHEM MODSL.
YPOBHEM MODSI.
44 bapomerp-anepous. [TpuGops! 115 n3MepeHus atMmochepHoro
ATMoOc]epHOe 1aBIeHHE Ha JIABJICHUS.
pasn4HBIX BBICOTAX. 3aBHUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJ] YDOBHEM MOPSL.
45 Pemienue 3agad mo reme AtmocdepHoe 1aBiIeHHE.
"ArMocepHoe maBieHue". [TpuGops! A u3MepeHust aTMOC(HEPHOro
JTABJICHUSI.
3aBUCUMOCTH aTMOC(HEPHOTO JTABJIICHHS OT
BBICOTHI HaJ[ YDOBHEM MODSI.
Omneit Toppuuennu.
46 JlecTBuUE )KUJKOCTH U Ta3a Ha 3akoH Apxumena. BelTankupatromas
MOTpy>XKEHHOE B HUX TEJIO. (apxumenoBa) cuna.
ApxumenoBa cuia.
47 Pemenue 3agad mo reme 3akoH Apxumena.

"ApxumeznoBa cuia".

BrrrankuBaromas (apXI/IMCIlOBa) cujia.




48 JlaboparopHas pabota 3akoH Apxumena.
«Omnpenenenne BriTankuBaromas (apxuMeioBa) cuia.
BBITAJIKWBAIOIICH CUJIIBI,
JIEACTBYIOLLEH Ha TEJIO,
MIOTPYKEHHOE B JKUJIKOCTb.
49 JlaboparopHast paboTa 1o 3akoH Apxumena.
Teme «Mccnenosanue BrrTankuBarorias (apxuMeioBa) cuia.
3aBHCHUMOCTH Beca Telia B
BOJIe OT 00BEMa
MOrPYKEHHOM B XKHUJKOCTh
YaCTH TEIay.
50 [1naBanue tem. [TnaBanue Tem.
[1naBanue cynoB. BoznyxomnnaBanue.
51 JlabopaTopHas pabota [TnaBanue Te.
"KonctpyupoBanue [InaBanue cynos. Bo3ayxoruiaBanue.
apeoMeTpa Win
KOHCTPYHUPOBAHUE JIOJKHU H
OIpeIeIIeHNE €€
rpy30n0AbEMHOCTH" .
52 Pemrenue 3amau mo temam: JlaBneHue KuAKoCTU. 3aKOH ApxuMena.

«IInaBanue cynos.
BosnyxomiaBanuey,
«/laBneHre TBEpABIX TET,
JKUJIKOCTEH M Ta30B.

[LnaBanue ten. [1naBanue cynos.
BosnyxorutaBanue. /[aBienue TBEpIbIX
Tell.

BrrtankuBaromas (apxuMeioBa) cuia.




53 KontposbHas paboTa mo teme Cuna naBieHus. JlaBieHre >XUIKOCTH.
«/laBneHue TBEPABIX TET, 3akoH Apxumena. MaHOMETpEI.
AKHUAKOCTEH U ra30By. ATMoOc]epHOe 1aBIeHHE. .

3akoH Ilackans. [1naBanue Ten
I'unpaBnnueckrne MEXaHU3MBI.
CooOmmaromumecs cocyapl. 3aKoH
COOOMIAIOIUXCS COCY/IOB
[InaBanue cynos. Bo3gyxoruiaBanue.
JlaBieHne TBEPABIX TEN.
3aBHCUMOCTh aTMOC(HEPHOIO JaBICHUS OT
BBICOTBI HaJ] YDOBHEM MODSL.
BritankuBaromas (apxuMeioBa) cuia.
3aBUCUMOCTb JIaBJICHUS )KUJIKOCTH OT
[JIyOUHBI.
Pa3nea 5. PaGora n o4 Mexanudeckasi paboTa. Mexannueckas pabora.
MOIIHOCTDb. JHEPIUus 55 MommnocTts. Equauniel MomHOCTS.
MOIIHOCTH.
56 VYpok-uccnenosanue "Pacuér MomHOCTb.
MOIIHOCTH, Pa3BUBAEMOM IIPH
nogbEMe 1o JecTHuue".

57 [Ipocteie Mexanu3mbl. Peryar. | IIpaBuino MOoMeHTOB. MOMEHT CHUIIBL.

PaBHOBecHe CHIT Ha phIvare. Poruar. IIpocTeie MEXaHU3MBIL.
[IpaBuio paBHOBECHS pbryara.
58 Poruaru B TexHuke, ObITY U HenoBu>KHBIM ¥ TOIBUYKHBIN OJIOKH.

npupoje. JlaboparopHas
pabota «VccrnenoBanue
yCJIOBUI paBHOBECHUS
pbIyara.

Poryar. IIpaBuno paBHOBecHs pbryara.
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[Ipumenenue ycnoBuii
paBHOBECHS pbluara K OJIOKY.
Koadduument noneznoro
JIEUCTBUSI MEXaHU3Ma.
JIaboparopHast pabota
«3mepenue KII/ naknonHoi
IJIOCKOCTH.

HaktoHHast MI0CKOCTb.
KoaddunmenT monesznoro neicTBus
MeXaHU3Ma.

60 Bcepoccuiickas npoBepouHas HaknonHnas miockocTs.

pabora. Koaddunment nonesnoro aecTeus
MeXaHHU3Ma.

61 Pewenne 3ama4 o reme IIpaBnino MOMEHTOB. MOMEHT CHUJIBI.

"Pa6Gora, MmouiHocTs, KIT/I". MomHocts. KoadduimenT moiae3noro
NeicTBUS MexaHu3Ma. MexaHudeckast
pabora.

[IpaBuio paBHOBECHS pbryara.

62 MexaHuueckast YHeprusl. Kunernueckas 1 moTeHIMATIbHAS] SHEPTHS
Kunernueckas u Tena. MexaHndeckas SHeprus Teina.
MOTEHIIUAIbHAs SHEPT U

63 3aKoH COXpaHEeHHUs 3aKOH COXpaHEeHUs U MPEBPAIICHUS

MEXaHNYECKON IHEPTHUN.

OHCPIrUr B MCXAHHKE.




64 YPOK-3KCIIEPUMEHT 110 TEME 3aKOH COXpaHEHUs U IPEBPALLCHUS
"SKCHepI/IMeHTaJIBHOC SHEPruM B MCXaHHUKE. Kunernueckas u
OIIpE/ICIICHIE H3MCHCHHS MIOTEHLIMAJIbHAS SHEPT U Tea.
KHHETUYECKON U Mexanuueckas YHeprus Tena.
MOTCHIIMATBLHOU YHEPTHH MIPU
CKaTbhIBaHUM TeJa 110
HAaKJIOHHOM TIOCKOCTH".

65 KonTponbHas paborta no Teme | 3aKkOH COXpaHEHUS U MPEBpAICHUs
«PaboTa 1 MOIIHOCTb. SHEpPruy B MEXaHHKE.

OHeprusi». Kunernueckas u noreHUManbHas YHEPTUS
tena. MourHocts. Mexannueckas padora.
MexaHudeckasi JHEPTHs Tena .
66 PesepeHbiit ypok. Pabora ¢ MexaHHuecKoe ABIKEHHE.
TEKCTaMH 10 TeMe TIyTh U IIepeMeleHue.
"MexaHu4ecKoe JIBHKEHHE" . PaBHOMEPHOE 1 HEPABHOMEPHOE
Pa6ota ¢ Texcramu 1o teme JBIDKCHIC.
"Pabora. MomHoCTb.
CpenHsist CKOpOCTb.
Oueprusa".
67 Pesepaubrit ypok. Pabora ¢ 3akoH Apxumena. ATMochepHoe

TekcTtamu 1o Teme "JlaBiaeHue
TBEPABIX TEN, )KUAKOCTEN U
razoB'.

nasienue. 3akod [Tackans.
I'mppaBnuueckue mexanu3meol. [InaBanue

cynoB. BoznyxormaBanue.
I'mapocraTuyeckuii mapaaokc.
3aBUCUMOCTh aTMOC(HEPHOI0O JaBJIECHUS OT
BBICOTBI HaJl ypOBHEM MOpsi. OnbIT
Toppuuennu. ITneBMaTnueckre MalinHbI




68

PesepBHbIil  ypok. HMroroBasi| 3akoH COXpaHEHUs U IPEBPALLICHUS 1

KOHTpOJIbHAs1 padoTa. SHEpPrUU B MEXAHHKE.
Kunernueckas 1 moTeHIMAIbHAs YHEPT U

tena. MontHocTh. Mexannueckas padora.
MexaHudeckasi 3HEpTus Tea..
MOIIIHOCTB.

Mexannueckas pabota. HenmoaBmkHBIM 1
NOJIBMKHBIN 6110Ku. [IpocThie

MCEXaHU3MBI.

INOYPOYHOE IIVTAHUPOBAHMUE 8 KJIACC (2 yaca B HeJeJII0)

Ha3panue miiana ®dusuka-8
IMapaniaenn 8
HassBanmue pa3saena Ne Tema ypoka Coaepxxanue ypoka KoJ-Bo

n/n YPOKOB
Pazpen 1. 1 OCHOBHBIC TTOJI0KEHHS OCHOBHBIC TIOOKCHHUS 1
TerioBbIC SBICHUS. MOJIEKYJISIPHOKHUHETUYECKON TEOPUH U UX | MOJEKYISIPHOKUHETHUECKON TeopHH

OTIBITHBIE TIOJITBEP K ICHUSI. CTPOEHUS BEIIECTBA.
2 Macca 1 pa3mep aTOMOB U MOJIEKYIL. Macca u pa3Mepbl aTOMOB M MOJIEKYI. 1




Monenu TBEpAOrO, )KUIKOTO U
ra3o00pa3HOro COCTOSIHUM BEIIECTBA.
OOBsicHEHHE CBOWCTB TBEPIOTO, KHUJIKOTO
Y Ta3000pa3HOT0 COCTOSIHUM BEILECTBA
Ha OCHOBE I10JI0KEHUI MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH.

Mopaenu TBEPOTO, )KUJIKOTO H
ra3000pa3HOro COCTOSTHUI BEIIECTRA.

4 Kpucrannuaeckre u amopHbIe Tema. Mogenu TBEpIOro, )KUIKOTO U
ra3000pa3HOro COCTOSTHUI BEIIECTRA.
5 CmaunBaHue U KallWUISIPHOCTb. CmaurBaHMe U KallWJUISIPHOCTh
[ToBEpXHOCTHOE HATSKCHHE. [ToBepxHOCTHOE HATSKEHUE.
BxonHas koHTposbHas paboTa.
TemnioBoe paciuiupeHue u cxatue. TemioBoe paciIipeHue u cxxatue.
Temnepatypa. CBs3b TEeMIIEpaTypbl CO Temmnepatypa.
CKOPOCTBIO TETIOBOTO JIBUKEHUS
YaCTHIL.
8 Buytpennsis sneprusi. CiocoObt W3meHeHne BHyTpeHHEN SHEprun
M3MEHEHUSI BHYTPEHHEHN SHEPruu. BuyTpeHnnsis sHeprusi.
9 Buns! Teruonepenayu. TennonpoBoaHocTh. U3nyuenue.
Konsekuusa. Buael Temonepenayu.
10 Vpoxk-koupepennus "Ilpaktnueckoe Bunsr Terionepegaun. TernmooOmeH.
HCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB
BEIIIECTB ¥ MAaTEPUAJIOB B IIEJISIX
sHEeprocoepexeHus".
11 KonnuecTBO TEIUIOTEL. Y AenbHas KonnuecTBo TENIOTHI, NepelaHHOE
TETIIOEMKOCT. BEIIIECTBY NIPU HArPEBaHUH U OTJAAHHOE
BEIIIECTBOM TP OXJIQXKICHUH.
VY nenpHas TEMIOEMKOCTH BEIIECTBA.
12 YpaBHEHHE TEIUIOBOTO OaslaHca. VYpaBHeHuUE TEIIIOBOTO OaaHca.

TermnooOMeH 1 TEMI0BOE paBHOBECHE.

TeriooOmeH.




13 Jlaboparopnas pabota "H3yuenue YpaBHeHuUE TEIJIOBOTO OajaHca. 1
SIBJICHHS TETUIOOOMEHA MPU CMEIIMBAHUM | TerooOMeH.

XOJIOJHOM U Topsiueit BojbI".

14 Pacuer konmyecTBa TEMIOTHI, KonnuecTBo TENI0THI, NEpelaHHOE 1
HE0OXOIUMOTr0 JJIsl HATPEBAHUA Tela U BEIIECTBY IIPU HAarpEeBaHUU U OTJAHHOE
BBIJIETISIEMOTO UM TIPU OXJIAXKICHUU. BEIIECTBOM IPH OXJIAXKICHUU.

15 JlaboparopHnas pabota "Onpenenenue VY nenpHas TEMI0EMKOCTh BEUIECTBA. 11
y/AeJIbHON TEIJI0EMKOCTH BeliecTna'.

16 DHeprus TOIUIMBA. Y IeJbHas TEII0Ta DHeprus TOIIINBA. 1
CrOpaHus. VY aenbHas TEIIOTa CropaHus

TOTLIIMBA.

17 [1naBieHue u OTBEpACBaHHE KonuuecTBo TermioTel, HEOOX0UMOE 1
KPUCTATTMYECKHX TeJl. Y IeJbHas JUTSI TIIABJICHUSI U BBIICTISIIOLIeeCs IPU
TEIIOTA TUIaBJICHUSI. KpUCTAJITIU3AlMHU BEIIECTBA.

[InaBieHue M KpUCTAIU3ALIHSL.
VY nenbHas TEmoTa MIaBICHUS.
TemnepaTypa niaBieHus U
KpUCTaJUIM3ALUU.

18 JlaboparopHnas pabota "Onpenenenue VY nenpHas TenoTa IIaBICHUS. 1
yAEJIbHOW TEIJIOTHI TUIaBJICHUS Jibjia'".

19 [TapooGpa3oBanre U KOHIEHCAITUA. [TapooGpa3oBanre U KOHIEHCAITUS. 1

Hcnapenue.

Hcnapenwue.




20

Kunenue. Y nennHas Temiora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCHMOCTh TEMIIEPATyphl KUIICHUS OT
aTMoc(hepHOro aBIcHMUS.

Kunenune. KonmmuecTBo TEIIOTHI,
Heo0X0IUMOe IS TapooOpa3oBaHus U
BBIJICJISIFONIEECS TTPU KOHACHCAIIUU
BEIIECTBA.

VY nenbHas TEIIOTa MapooOpa3OBaHUS
['paduk 3aBUCIMOCTH TIOTYICHHOTO
(OTIaHHOTO) KOJWYECTBA TEIJIOTHI OT
BpEMEHU. 3aBUCUMOCTh TEMIIEPATYPBI
KHUIICHUS OT aTMOC(EPHOTO JIaBIICHUS.

21 Bnaxunocts Bo3ayxa. JlabopaTopHas BnaxxnocTs Bo3myxa. HacbieHHbIiM
pabota "OnpeneneHre OTHOCUTEIbHON nap.
BJIQXKHOCTH Bo3/ayxa'". Touka pockL.
22 Pemenwne 3ama4 Ha (ha30BbIE EPEXO/IBI. Kunenwue.
[1naBnenue u KpUCTAIIA3ALINSL. .
Hcnapenue.
23 [TpuHIHMITBI paOOTHI TETIIOBBIX TenoBbie MaIIUHEI.
neurareneif. [laposast TypOuHa. JIBurarens BHyTPEHHETO CTOPaHUSI.
JlBurarenk BHYTPEHHETO CrOpaHus [TapoBsie 1 ra30BbIE TYPOUHBI.
24 KIII rermoBoro asurareins. Temnnossle Koad¢unment nonesHoro neicTpus
JABUTATCIIN U 3alllUTa Opr)KaIOHIef/f TEIIJIOBOI'O JBUTATECIIA.
cpejibl. 3aKOH COXPAHCHHS U 3aKOH COXpaHEHMsI U ITPEBPALLICHUS
IPEBPAlICHNA SHCPIUH B TCITIOBBIX SHEPTUH B MEXAHUYECKHUX U TEIIOBBIX
Hponeccax. Ipoueccax.
TensoBble JBUTATENN U 3aLIUTA
OKPYXKarOIIEeH Cpeabl.
25 Pemenue 3anau Ha ¢aszosble nepexoas 1 | [lapooOGpazoBaHue u KOHIEHCAIUS.
TEIUIOBBIE IBUTATENH. [TnaBneHue M KpUCTAIUIU3ALIUS.
TemnsoBble JBUTATENN U 3aLIUTA
OKPYXKarOIEeH Cpebl.
26 O606menne Temsl. [lonroroska k KonnuecTBo TemnoTel, NepeJaHHOe




KOHTPOJIbHOM paboTe 10 Teme
"TemioBbie sBieHUA. M3MeHeHUe
arperaTHbIX COCTOSIHUM BemecTna'.

BEIIECTBY IIPU HAarpEeBaHUU U OTJAHHOE
BEIIECTBOM IIPU OXJIAXKICHUH.
KonngecTBo TEmoTsl, HEOOX0AUMOE
JUIS TUTABJICHUS U BBIJCIISIONIEECS PU
KPHUCTaJNTU3AI[IH BEIIECTBA.
YpaBHeHHe TEIUIOBOTO OallaHca.
Kunenwue.

['paduk 3aBUCMMOCTH TeMIIepaTyphl OT
MIOJIyYEHHOT0 (OT/IaHHOT'0) KOJIMYECTBa
TEIUIOTHI, COJIepKaluil a3oBbIC
nepexo/ibl. Y enbHas TeII0EMKOCTb
BellecTBa. BrnaxHocTs BO3ayXa.
TemnoBoe MBUKEHNE MOJIEKYIL.
CMmaunBaHue U KallWJUISIPHOCTb.
KonmgecTBo TEIIOTH, HEOOXOAUMOE
TSt TapooOpa3oBaHus U
BBIJIEJIAIONIEECs IPU KOHJIEHCALIUU
BEIIECTBA.

[InaBienue u KpUCTAIU3ALIMSL.
BryTpeHnHss sHEprusl.

VY nenbHas TemIoTa MIaBIEeHUs.
VnenbHas TemioTa napoodpazoBaHusl.
Koaddumment nosnesnoro neictpust
TEIUIOBOT'O JIBUTaTessl. DHEPTHUs
TOTLITMBA.

VY aenbHast TEIJIOTa CTOPAHUs TOILTUBA.
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KoHnTtposnbHas pabora 1mo Teme
"TennoBele aBIeHUA. M3MeHeHue
arperaTHbIX COCTOSIHMI BemiecTna'.

KonuuecTBo TemioTel, nepegaHHoe
BEIIECTBY IIPU HAarpEeBaHUU U OTJAHHOE
BEIIECTBOM IPH OXJIAXKICHUU.
KonuuecTBo TemioTel, HE0O0X0UMOE
JUIS TUTABJICHUS M BBIIEIISIOIIEECS MPU
KpUCTAJIJIN3allMU BEIIECTBA.
VYpaBHeHHE TEIIOBOTO OaaHca.
Kunenne.

I'padmk 3aBUCUMOCTH TEMIIEpaTyphI OT
MOJIy4EHHOTO (OTIaHHOTO) KOJIHYECTBa
TEIUIOTHI, COJIEpIKAIIUi (a3oBbIe
nepexo/ibl. Y enbHas TeII0EMKOCTb
BellecTBa. BrnaxHocTh BO3ayXa.
TemnioBoe IBUKEHHE MOJIEKY.
CMaunBaHMe U KaMWUTSIPHOCTb.
KonuuecTBo TermioTel, HEOOX0UMOE
JUIst TapooOpa3oBaHus U
BBIJICIISIFOIIEECS] TIPU KOHACHCAITUU
BEIIIECTBA.

[InaBieHue u KpUCTAIU3ALIMSL.
BuyTpennsis sHeprusi.

VYV nenbHas TEIII0TA MJIABJICHHUS.
VnenpHas TErjaoTa napooopa3zoBaHus.
Koaddumment nonesnoro aecTeust
TEIJIOBOTO ABUTATENSA. DHEPTUS
TOIJIUBA.

VY nenpHas TEIIOTa CropaHus TOTUTHBA.

Paznen 2. Dnexkrpuueckue
U MAarHuTHBLIC SIBJICHUS.

28

DIeKTpU3anus Tell. Ba
ANEKTPUIECKUX 3aPSI0B.

pona

DJeKTpU3aIus Tel.
DNEKTPOCKON. DJIEKTPOMETP.
JIBa poja SIEeKTPUYECKUX 3apsJIOB.
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Ypoxk-uccienopanue "DaeKTpusanus Tei
MHAYKIHMEW U IPU CONIPUKOCHOBEHUH".

:‘)J'ICKTpI/BaI_[I/IH TCII.
:‘)J'ICKTpOCTaTI/ILIeCKaH HHAYKOUA.

30 B3anmoneiicTBre 3apsyKeHHBIX TEIL. B3anmoneiicTBre 3apsyKeHHBIX TEIL.
3akon Kyiona. 3akon Kyinona.

31 OnekTpuueckoe nose. Hanps>k€HHOCT Hanpsik€HHOCTD 37IEKTPUYECKOTO MOJIA.
anekTpudeckoro noii. [Ipunuun DJIeKTpUIEcKoe MoJie Kak 0COObIN BUA
CYNEPIO3UIUHU JIEKTPUUECKUX TTOJEH. Matepuu. [IpuHIKI Cynepro3uium

ANEKTPUYECKHUX TOJIEH.
JleficTBHE 3IEKTPUYECKOTO 1OJI HA
AIEKTPUYECKUN 3apsil.

32 Hocurenu s5ekTpuyeckux 3apsioB. CtpoeHue aTOMOB. DJIEMEHTAPHBII
DneMeHTapHbIi 3apsia. CTpoeHue aTomMa. | SJICKTPUUYCCKUN 3apsil.

Hocurenu snekrpuyeckux 3apsios.

33 [TpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH [TpoBOIHUKY U AUDIIEKTPUKH.
COXpaHEHHUsI AJIEKTPUUYECKOTO 3apsiia 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO

3apsja.

34 Pemenne 3aay Ha MpUMEHEHNWE CBOWCTB | B3ammojelcTBre 3apsKEHHBIX TE.
AIIEKTPUYECKUX 3apsI0B. Hanpsi€HHOCTB 3JIEKTPUUYECKOTO MOJIS.

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsna.
DneKTpocTaTH4ecKast UHIYKIIHSL.

35 DJIEKTPUUYECKUI TOK, YCIOBHS €r0o IToCTOSAHHBIN JIEKTPUUYECKUI TOK.

CYHICCTBOBAaHHA. Hcrounuku
SJICKTPHUYCCKOT'O TOKA.

YcaoBus CYIICCTBOBAHUSA
SJICKTPHUYCCKOI'O TOKA. Hcrounuku
SJICKTPHUYCCKOI'O TOKA.
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JlelicTBUA 2JIEKTPUYECKOrO TOKA.

XumMmudeckoe AercTBre Toka. JlencTBus
ANEKTPUUECKOro Toka. TemioBoe
JeicTBre Toka. MarauTHoOE JieiicTBIE
TOKA.

37 VYpok-uccnenosanue "Jleiicteue ITOCTOSIHHBIN 2JIEKTPUYECKHUM TOK.
AJIIEKTPUYECKOTO TOJIsL Ha TPOBOJIHUKHU 1
JIUBJICKTPUKH".
38 DNEKTPUYECKHA TOK B METAJUIAX, DJeKTpOHHask IPOBOAUMOCTb METAJIOB.
KUJKOCTSX U ra3ax. DNEKTPUYECKHIA TOK B
MOJIYTIPOBOTHUKAX.
DNEeKTpUYECKU TOK B pacTBOpax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTpUYECKUI TOK B razax.
39 DJexTpuuecKas 1enb U e€ COCTaBHbIE DnexTpuueckas 1ens. Hanpasienue
YacTH. AIIEKTPUYECKOTO TOKA.
40 Cwuia Toka. JlabopaTopHas pabora Cuna Toka. AMmiepmeTp.
"N3MepeHue U peryiupoBaHue CUIIbI
ToKa".
41 DIIeKTPUUECKOE HaIPsHKEHNE. BonbrmeTp.
BoasT™merp. JIaboparopnas padota
"N3MepeHue u peryJiupoBaHue
HanpspkeHus".
42 ComnpoTHuBiIeHUE TPOBOJHUKA. YIeIbHOE | Y IeIbHOE COMPOTUBIICHUE BEIIECTRA.
COIPOTHBIICHUE BEIIECTBA.
43 JlabopaTtopHast pabota "3aBUCUMOCTh DIIEKTPUUECKOE CONTPOTUBIICHHE

AIIEKTPUYECKOTO COMPOTUBIICHUS
IMPOBOAHUKA OT €TI0 AJIWHBI, IUIOaan
MIONIEPEYHOI0 CEYEHUs U MaTepuaa’.

YaeapHOE COIMPOTUBJICHHUEC BCIICCTBA.




44 3aBHUCUMOCTD CHJIBI TOKA OT HanpsbKeHud. | 3akoH Oma JiJ1d y4acTKa 3JIEKTPUUYECKOM
3akon OMa 1t y4acTKa L. L.

45 Jlaboparopnas pabota "HccienoBanue 3akon OMa 11 y4acTKa 3J1eKTPUUYECKOM
3aBHCHUMOCTH CHUJIbI TOKA, UTYIIETO LeMH.
yepes pe3ucTop, OT COMPOTUBIICHUS
pe3ucTopa U HaIpsHKeHUS Ha
pesucrope”.

46 Pewienue 3ai1ay Ha npyuMeHeHue 3aKkoHa | 3akoH OMa JJ1 y4acTKa 3J1eKTPUUYECKOi
Owma a5 yyacTka IeTH. LEeMnH.

47 [TocnenoBarenbHOE U MapaieIbHOE [TocnenoBarenbHOE U MapasieIbHOE
COEIMHEHUS TIPOBOIHUKOB. COEIMHEHUS TIPOBOIHUKOB.

48 JlaboparopHas pabdota "IIpoBepka [TocnenoBarenbHOE U apajlieIbHOE
MIpaBHJIa CIOKEHUSI HANIPSHDKEHUN TTPH COEIMHEHUS TIPOBOIHUKOB.
MOCIIe0BATEILHOM COSTUHEHUH JIBYX
pe3ucTopoB".

49 JlaGopaTtopHast pabota "IIpoBepka [TocnenoBarensHOE M MapaIeIbHOE
TpaBujIa JJIs CUJIBI TOKA MPU COCTMHEHUS TTPOBOTHUKOB.
napajuieIbHOM COeTMHEHUN
pe3ucTopoB".

50 Pemenue 3aay Ha mprUMEHEHUE 3aKOHA 3akon OMa 11 y9acTKa JIeKTPUIECKOM
OmMa 1t pa3IMuHOTO COSAMHEHUS LEITH.

MTPOBOJTHUKOB.

51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO 3akon Jlxoyns-Jlenna.

ToKa. 3akoH Jxoynsa-Jlenna. PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
TOKA.
52 JlaboparopHnas pabota "Onpenenenue PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO

paboThI U MOIITHOCTHU AJIEKTPUIECKOTO
TOKA".

TOKa.




53 DIEKTPUYECKHE 1IN U MOTPEOUTENN KopoTtkoe 3ambIkanue.
3IEKTPUYECKON SHEPTHHU B OBITY. [IpeoxpaHuTeu.
Kopotkoe 3aMbIkanue.

o4 [ToaroroBka K KOHTPOJIBHOU paboTe MO 3akon Jlxoynsa-Jlenna. DnexkTpusamus

TeMe "DIIeKTPUUECKHE 3apsi/bl.

3apspKeHHbBIE Tela U UX B3aUMOJICUCTBUS.

[TocTOAHHBIN 2JIEKTPUUYECKUN TOK'.

Tell

[IpOBOIHUKY U TUATEKTPHUKH.
DIIEKTPUUECKOE COMPOTUBIICHUE. 3aKOH
OMa 1 yyacTKa 3JIeKTPUYECKOM LenH.
DNeKTpUYeCcKoe HapsHKEeHUE
DnekTpuueckas 1ens. Hanpasienue
AIEKTPUUYECKOTO TOKA.

JlelcTBUA DIIEKTPUYECKOTO TOKA.
CtpoeHue aTOMOB. DJIEMEHTAPHBII
anexTpuueckuit 3apsa. Cuma Toka.
PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
TOKa.

[TocnenoBarenbHOE U MapajlIeTIbHOE
COEIMHEHUS TPOBOTHUKOB.
DneKTpoHHAask MPOBOJIMMOCTh METAJIIOB.
B3anMozeicTBre 3apsyKeHHBIX TEll.
Kopotkoe 3aMbIkanue.

[Ipenoxpanurenu.

JIBa posa aNeKTpUYECKUX 3apsI0B.
3aKOH COXpaHEHHUsI IJIEKTPUUECKOTO
3apsna.

3akoHn Kyinona.
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KouTponbhas pabota no teme
"DeKTpuuecKue 3apsabl. 3apsSKEHHbIC
TeJa U UX B3aUMOJICHCTBUS.

[TocTOAHHBIN 2JIEKTPUUYECKUH TOK'.

3akoH J[xoyns-JIenna. DiekTpusanus
Ten.1IpOBOHUKY U TUATIEKTPUKH.
DIIEKTPUUECKOE COMPOTUBIICHUE. 3aKOH
Owma [11s1 yyacTka 3JeKTPHUUECKOH 1eTH.
DJIEKTPUUECKOE HAMIPSIKEHHE
Onexkrpuueckas uenb. Hanpasnenue
AIEKTPUYECKOTO TOKa. JlercTBUs
aneKTpuyeckoro Toka. CtpoeHue
aTOMOB. DJIEeMEHTapHbIN
anexkTpudeckuil 3apsa. Cuna Toka.
PaboTta 1 MOLTHOCTB AJIEKTPUYECKOTO
toka. [locnenoBarensHoe u
napajuieIbHOe COeIMHEHUS
MIPOBOJIHUKOB. DJIEKTPOHHAS
MPOBOANMOCTEH METAIIIOB.
B3anmMozeicTBre 3apsyKeHHBIX TElL.
Koportkoe 3ampikanue [Ipenoxpanurenn.
JIBa posa NEeKTpUYECKUX 3apsI0B.
3aKOH COXpaHEHHMsI IJIEKTPUUECKOTO
3apsja.

3axoH KynoHna.

56

ITocTosTHHBIE MAarHUTEI, KX
B3aNMOJICHCTBHE.

[ToctositHHbie MarHuTHI. [ paduueckoe
M300pakeHNUE MAarHUTHOTO TIOJISI.
['umote3a Ammepa.

57

Vpok-uccnenoBanue "M3yueHue mnonen
IOCTOSIHHEIX MarHuToB".

[ToctosinHbie MarHUTHI. [ paduueckoe
M300pakeHNEe MAarHUTHOTO TTOJISI.

58

MarsauTtHoe 1ojie. MaruuTHoOe oJjie
3eMiIH U €ro 3HaUeHueE IS JKU3HA Ha

MarnuTtHoe 1ojie. MaruuTHOE oJie
Zemin.




3emue.

59 OmneiT DpcTena. MaruutHoe 1nosie MarnuTtHoe 1oJie KaTylKu ¢ TOKOM.
AIIEKTPUYECKOr0 TOKa. MarHuTHOE mojie MarnutHoe noyie. MaruuTHoe 110J1€
KaTYIIKHA C TOKOM. IpsAMOro Toka. Fpa(blzmecxoe

M300pakeHNUe MarHUTHOTO TOJIS.
HanpasiieHue Toka 1 HanpaBiieHUE
JIMHUI €ro MarHUTHOT'O TOJIS.
OnbIT Dpcrena.

60 [IprMeHeHre JIEKTPOMAarHuTOB B OnexkTpoMarHuThl. JlelicTBue
texHuke. JJaboparopHas padora MarHMTHOTI'O OJISl Ha IPOBOJHUK C
"N3y4yeHue neicTBUSL MAarHUTHOTO IOJIS TOKOM U Ha PAMKY C TOKOM.

Ha IIPOBOTHHUK C TOKOM» Onektpoasurareib. ['anpBaHOMeTp.
/Bcepoccuiickas mpoBepodHasi paboTa

61 DNeKTpoABUTaTElb IOCTOSTHHOTO TOKA. Cuna Amrnepa. JleficTBue MarHuTHOTO
Hcnonp3oBaHue 3NeKTpoABUTaTeneii B TOJIs HA TIPOBOJIHUK C TOKOM U Ha paMKy
TEXHUUYECKHUX YCTPOHCTBAX U Ha C TOKOM. DJIEKTPOABUTATENb.
TpaHncnopte. JlaboparopHas pabota ["anpBanoMeTp.

"KoHcTpyupoBaHue U U3ydeHue paboTsl
aNeKTpoBHUrarens'.

62 OmnbITb ®dapanes. 3akoH | SIBieHHME 3JIEKTPOMAarHUTHON UHAYKIIMH.
ANEKTPOMArHUTHOU MHAYKUIMHU. [IpaBuio ITpasuito Jlenna.

Jlenna. MarauTHEIN IIOTOK.
OmneiTel @apanes.
63 Onekrporeneparop. CrocoOsl Onekrporeneparop. CriocoOsl

MOJIYYCHHUA Z-)J'ICKTIZ)I/I‘-ICCKOI\/’Iv OHCPIUH.
3JICKTpOCTaHI_[I/II/I Ha BO300HOBJISIEMBIX
HCTOYHHUKAX SHCPTHUU.

MMOJIYYCHHA BHCKTquCCKOﬁ OHCPIUHU.
9JICKTpOCTaHL[I/II/I Ha BO300OHOBJISIEMBIX
HCTOYHHUKAX SHCPTHUHU.




64 [ToaroToBka Kk KOHTPOJIBHON paboTe 11O SIBiIeHNE YNEKTPOMArHUTHOM MHIYKIUU.
TeMe "DIEKTPUIECKUE U MATHUTHBIE IIpasuio Jlenmna.
apieHud". MarHuTHbIN TOTOK. DJIEKTPOreHepaTop.
CriocoOblI TOTYYSHUS IICKTPHIECCKOM
sHepruu. OnbiTel Dapajes.
DNEeKTPOCTaHIIMU Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX SHEPIHUU.
65 KonrponbHas pabora no reme SIBrIeHNE PNEKTPOMArHUTHON MHIYKIUU.
"DIIEKTPUYECKUE U MATHUTHbIE I[IpaBuiio Jlenua.
aBJIeHUA". MarHuTHbIM TOTOK. DIIEKTPOTreHepaTop.
CriocoOblI 1oJTy4eHH s AIEKTPHUUECKON
sHeprun. OnbiTel Papazes.
DeKTPOCTaHIMU Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX SHEPIHUU.
66 PesepsHslii ypok. Pabora ¢ Tekctamu no | Henaceimennstit map. Kunenwe.

Teme "TernoBsie ssBiIeHUS".

Brnaxxnocts Bo3nyxa. Teriosbie
MaIlTHUHBI.

[TapooOpa3oBaHue U KOHICHCAIIHS.
[ImaBenue u kpucrayumsanus. Buabl
Temionepenadyn. BHyTpeHHss sHeprusi.
Wcnapenue. DHeprus TOIIMBA.
Haceruennsiit map. [IpuGops! s
M3MEPEHHUSI BJIAKHOCTH.
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PesepBHbIii ypok. PaboTa ¢ Tekctamu mo
teMe "[1oCTOSHHBIN 2IEKTPUUECKUN

n

TOK" .

3akoH J[xoynsa-JIenna.

3akoH OMa 1Jis y4acTKa IEKTPUYECKOU
uenu. [TocTOsTHHBIN 3JIEKTPUYECKUMA TOK.
JleficTBUSI 3IEKTPUYECKOTO TOKA.
[TocnenoBarenbHOE U HapaieIbHOE
COEITMHEHUS TIPOBOIHUKOB.
DJIeKTpOHHAs MPOBOJAUMOCTb METAJIIOB.
VYciioBus CyliecTBOBaHUSA
AIIEKTPUYECKOTO TOKA.

KopoTkoe 3ambikanue.
IIpenoxpanureny.
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PesepBHblit ypok. PaboTa ¢ Tekctamu o
teme "MaruutHele sBiaenus'/Urorosas
KOHTpOJIbHast paboTa

ITocTositHHBIE MarHUTHI. MarHuTHOE
nosie. MarauTHoe nose 3eMiu.
OOHapy)kxeHHue MarHUTHOTO HOJIS 110 €T
JEUCTBUIO Ha DJIEKTPUYECKUN TOK.
IIpaBuiio s1eBOM pyKHu.
OnexTpoMaruutsl. [leiictBue

MarHUTHOTO TOJISl HA TPOBOJHUK C
TOKOM M Ha PaMKy C TOKOM.
Onektpoasuraresns. ['anpBaHOMET.
OmnsiT Opcrena. OnbIT Amnepa.
B3anmoneicTeue napauiebHbIX
IIPOBOJHUKOB C TOKOM. ['mroresa
Awmmepa.

JlelicTBME€ MAarHUTHOTO MOJIST HA
MPOBOJHUK C TOKOM U Ha PaMKYy C
TOKOM. DJIEKTPOJIBUTATENb.

l"ansBanomeTp.




INOYPOYHOE IIVTAHUPOBAHUME 9 KJIACC (3 yaca B HeeJ110)

HasBanue miiana dusnka

IMapaniaenn 9

HasBanmue pa3sjaena Ne ni/m Tema ypoka Coaepxxanue ypoka KoanuecrBo
YPOKOB

Paznen 1. 1 MexaHnuecKoe IBUKEHHE. IToHsITHE MEXaHMUYECKOTO IBHKEHUS 1

MaTCpI/IaJ'IBHa}I TOYKa

MarepuanbHas TOUKa




MexaHudeckue SIBICHHS

CucreMma otrcuetra. OTHOCUTEIHLHOCTD
MEXAHUYECKOTO IBUKECHUSA

OtHocurenpHOCTS, naBWXKeHus Cucrema
oTcuéra

PaBHOMEpHOE NpsAMOJIUHEITHOE
JIBUKCHHE

I'padux myTH mpu paBHOMEPHOM
NPSMOJINHEHHOM JIBUKECHUN

I'pacuk MOIyINst M IPOEKINU CKOPOCTH
IpY PaBHOMEPHOM IPSIMOJIHHEHHOM
nBrkeHuu. ['paduk MOy U IpoeKIuu
nepeMeIeHHs IPH PaBHOMEPHOM
NPSMOJIMHEHHOM JIBHKeHUU. ClIo)KeHNe
CKOpOCTEH MPpH paBHOMEPHOM JIBH)KEHUH

HepaBHoMepHOE NpsIMOIUHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHaAsI
CKOPOCTh

Cpenusis ¥ MTrHOBEHHasi CKOPOCTH IpH
HEPaBHOMEPHOM JIBH>)KEHUH
HepaBHomMepHOE MpsIMOJIMHEWHOE
JBUYKEHUE

[IpssMonMHENHOE paBHOYCKOPEHHOE
JIB>KEHUE. Y CKOPEHUE.

Yckopenune. ['paduk nepemenieHus npu
PaBHOYCKOPEHHOM MPSAMOJUHETHOM
newxkenud. [lepemenienue nmpu
PaBHOYCKOPEHHOM MPSMOIUHEHHOM
JIBUKEHUU

CKOpOCTL HpHMOHHHeﬁHOFO

CKopocTh IpU PaBHOYCKOPEHHOM

PaBHOYCKOPEHHOT'O IBHKEHUSI.
I'paduk ckopoctu

IPSMOJINHEHHOM JIBUKEHUN
I'paduk ckopocTy IpU paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JABUKEHUU

JIaGopartopHas pabota "Onpeznenenue
YCKOPEHHUS Tella MPH
PaBHOYCKOPEHHOM JIBM)KEHUH T10
HAaKJIOHHOM TUIOCKOCTH"

Yckopenue

CBoboanoe nagenue tei. OnbITh
lanunes./BxoaHast KOHTpOJIbHAsS
paborta

CBOGOJIHOC naacHuc. OmnpiTel ['anuies no
HN3YUCHUIO JBUKCHUSA TCI 110 HaKJIOHHOM
IIJIOCKOCTH




PaBHOMEpHOE ABMKEHUE 110
OoKpykHOCTH. Ilepron u yacrora

YacroTa. YriioBas CKOpocTh. [[BrxeHue
110 oKkpyxHocTH. [lepuon

9 . IIpssMONMHENHOE U KPUBOJIUHEHHOE
oOpamienus. JIuneiinas u yriosas .
ckopocTt I[BI/I)KUGHI/If. CBs13b yIJIOBOI CKOPOCTH C
JIMHENHON CKOPOCTBIO
10 LleHTpocTpeMuTeIbHOE YCKOPEHHE LleHTpOCTpEMUTENBHOE YCKOPEHHE
[Tepsriii 3akoH HeroToHa. Cuita
11 ITepsriit 3akoH HetoToHa. Bextop NuepumanbHble 1 HEUHEPIIMATIbHBIE
CHJIBI cuctembl oTcuéTa. CUITbI HHEPIUH
[Tpunumn otHOcuTenbHOCTH ["anunes
12 Bropoii 3akon HeroToHa. Btopoii 3akon HeroToHa.
PaBHOIleI“dCTByIOHIaﬂ Cujia PaBHoz[eﬁCTBy}oma;I cHiIa
13 Tpernii 3akoH HproToHa. Tperunii 3akoH HproToHa
Cyneprio3unus cui [IpuHIUI CyneprIoO3UIINKN CHIT
IlepBsii1, BTOpOH, TpeTnii 3akoH HproToHa
14 Pemenue 3a1a4y Ha pyUMeHEHNE WuepunanbHble 1 HEMHEPLUAIbHbIE
3akoHOB HploTOHA cuctembl orcuéra. [TpuHumn
CYTEPIO3UIINH CUIT
15 Cuna ynpyrocry. 3axon T'yka Koaddunment xectroctu. Cuna
ynpyrocty. 3akoH ['yka
16 Pemenue 3amau mo reme «Cuita Koadduruent KECTKOCTH. Cuia
YIPYTOCTH ynpyrocta. 3akoH ['yka
17 JlabopaTtopHas pabota «Onpenenenue | Koadpdunuent xéctkoctu. Cuia
YKECTKOCTH IIPYKUHBI» ynpyrocty. 3akoH ['yka
18 Cuna Tpers Koadduument tpenuns
Cuna tpeHus
19 Pemenue 3anay no teme «Cuna Koadduument tpenus

TPEHUSD

Cuna tpeHus




JlaGopaTtopHas pabora "OnpeneneHue

Koadduuument tpenuns

20
K03 GuIMenTa TpEHUs CKOIbKEeHUA" | Cuia TpeHus
Pemenue 3agau no teme "3akoHbI [TepBblii, BTOpOU, TpeTuii 3akoH HptoTOoHA

21 Herorona. Cuna ynpyrocru. Cuia Cuna ynpyroctu. Cuna TpeHus

n
TpCHUA 3akoH ['yka
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO 3aKOH BCEMUPHOTO TATOTEHHUS.

22 TATOTEHHs. Y CKOpEHHE CBOOOIHOIO ['paBuTaniMOHHAs MOCTOSAHHAS
MaICHUs Cuna Tsxectu. OneiT KaBenguima
Ypok-koudepennus "Jpmwkenue ten | JBmkeHnue ruianet Bokpyr ConHia

23 BOKPYT I'PaBUTALlMOHHOTO ILIEHTPa
(Conueunas cucrema). ['amaktuxu"

Pewrenue 3anau no reme "Cuia 3aKOH BCEMUPHOTO TATOTEHUS.

24 TSYKECTU U 3aKOH BCEMUPHOTO ['paBuTanmoHHast moCTOsSIHHAS Cuna

TATOTEHUS" TSDKECTH
[lepBas kocMHuecKasi CKOPOCTb
[IepBas kocMu4ecKkas CKOPOCTb.
25 HesecomocTs. Ileperpyska
HesecomocTs u neperpysku
HckyccTBeHHBIE CITYTHUKH 3€MJITH
26 PaBHOBecue mMaTepralbHOW TOUKHU. PaBHOBecue MaTepuabHOW TOUKHU.
. MowmenT cuinsl. [IpaBuno MOMEHTOB
AGCONIOTHO TBEPIOE TEIIO.
N IleHnTp TsKECTH
PaBHOBecue TBEpIOTO TEMA C .

27 o PaBHOBecue TBEpOTO TENA C

3aKpEIUIEHHOW OChIO BpaIllCHHUS. .

3aKpETUIEHHON OCBIO BpAIEHUS
MowmeHnT cuibl. LleHTp TskecTn .

AOCoM0THO TBEPIOE TEIIO

28 Pemenue 3agau no reme "MomeHT MowmenT cunbl. [IpaBuino MOMEHTOB
cuibl. LleHTp TsxecTn" LlenTp TsKECTH
[ToaroroBka Kk KOHTPOJIBLHOU paboTe MowmenT cuinsl. [IpaBuino MoMeHTOB

29 1o TemMe "MexaHn4eckoe JIBUKEHHUE. Koaddumment tpenus, xEcTkocTr
Bzaumoneiicteue Ten" 3axonsl HeroTona

30 KonTpossHas pabota 1o Teme Cuna ynpyrocti. 3aKkoH BCEMHUPHOTO

"MexaHn4yecKoe IBUKEHUE.

TATOTCHUS. rpaBI/ITaI_[I/IOHHaSI




B3aumoneiictBue Ten"

ImocTossHHas. B3anMonaelicTBue ten
[TepBas kocMU4ecKasi CKOPOCThb

Cuna tpenus. 3akoH ['yka
Hesecomocts. [leperpy3ka JIBuxkeHue
TEJ IO IEHCTBHEM HECKOIBKHX CHIL.
Bec Tena

YckopeHnue cBOOOIHOTO MaieHUs Ha
3emuie u apyrux mianerax — Cuia
TsokecTu. HepiuanbHble U
HEHWHEPIMAIbHBIE CUCTEMbI OTCUETa
enTp TsKECTH

HckyccTBeHHBIC CITYTHUKH 3€MJITA
[IpuHUUMI Cyneprno3uiuu CUil
PaBHOBeCHE MaTepHAIBHON TOYKHU
Junamomertp. [[BUkeHUE MIaHET BOKPYT
Connna. PaBHoBecue TBEpIOTO TEna ¢
3aKpEIUIEHHONW OChIO BPAILIEHUS
AGcomoTHO TBEPAOE TEIO.

Nmnynsc Tena. UMIyase CUibl.
3aKOH COXpaHEHMsI UMITYJIbCA.

3aKOHbBI U3MEHEHUS U COXPAHEHUS
uMmIynsca. Mmmyinsc tena. Ummyisc

31 VYupyroe u Heynpyroe CHUCTEMBI TeJl. YIIPYroe U Heynpyroe
B3aUMO/ICIICTBUE B3aUMO/ICCTBUE

39 Pemienne 3amau mo Teme "3akoH | 3aKOHBI UBMEHEHUS U COXpaHEHUs
COXPaHEHHUs UMIyJbca' HMITyJIbCa

33 VYpok-koupepenius "PeakTuBHOE Pakersl. Kocmuueckue neraTeinbHbIe
JBUKEHHE B IIPUPOJIE U TEXHUKE" anmnaparsl. PeakTuBHOE IBMKEHUE

34 Mexanudeckas paboTa U MOITHOCTh Mexanuyeckas paboTa U MOIITHOCTh

35 PaboTa cwitbl TSKECTH, CHITBI PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH

YOPYTOCTH M CHJIBI TPEHHUS

H CUJIbI TPCHUA




JlabGopaTopHas pabota «OnpeneneHue
paboThI CUIIBI TPEHHS TTPU

Pabora cuiibl TpeHust

36
PaBHOMEPHOM [IBHKEHHUH TeJja 110
TOPU30HTAILHONU MOBEPXHOCTH
37 CBs3b 3HEpruM U pabOTHI. IToreHnnanpHas SHEPIUs TENa B 10JIE
[ToreHnumanpHas 3Heprust Tsokectd 3emid. [loTeHnnanbHas
SHEPTHUs yrnpyro a1ehopMupOBaHHOTO
Tena. DHeprus
38 Kunernueckas sneprus. Teopema o Kunernueckas sneprus rena
KMHETUYECKOU SHEPTUuun Teopema 0 KHHETUUECKOW SHEPTUU
3aKOH COXpaHEHMsI SHEPTUU
3aKOH COXpaHEHUsI SHEPIUU B
39 3aKOHbBI U3MEHEHUS U COXPAHEHUS
MEXaHHUKE .
MEXAaHUYECKOM dHEpPrun
40 JlaGopatopHass pabGora «M3ydeHue | 3aKOH COXpaHEHUS SHEPTUU
3aKOHA COXPAHEHUS SHEPTUN
Paznen 2. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUs
KonebarenbHoe BUKEHUE U €r0
Mexannueckue 41 KonebarenbHas cucrema ten .
XapaKTePUCTUKU
KOJIeOaHHsI X BOJHbI KonebatenbHoe nBUxeHUE
Buner MexaHndecknx KosaeOaHui
3aTyxaromue KojieoaHusl.
42 Breinyxaennsie kosebanus. Pesonanc
Boinyxxnennsie konebanus. Pezonanc
3aryxaroiue KojaeoaHus
43 MareMaTruecKkuil U py>KUHHBIA MareMaTnyecKkuil ¥ Npy>KMHHBINA
MasiTHUKH MasiTHUKU
Ypok-uccienoBanne «3aBUCUMOCTh MareMaTnyecKkuil ¥ py>KUHHBINA
44 nepuoa KojaeObaHuii OT KECTKOCTH MasiTHUKH
MIPYXUHBI U MaccChl Tpy3a»
45 [IpeBpamenue SHEpPruu npu | [IpeBpanienue sHepruu npu

MeXaHMYECKHX KOJIEOaHUsIX

KOJIEOAHUAX




JlabGopaTopHas pabota «OnpeneneHue

OcHOBHEBIE XapaKTCPHUCTUKH KoJIeOaHHUs

46 4acTOThl W mepuoaa KosieOanuid | [IpyXKUHHBIN 1 MaTeMaTHYECKUI
MPYKUHHOTO MASITHUKA) MasTHUKHU
JlaboparopHas padota «IIpoBepka OCHOBHBIE XapaKTEPUCTUKU KoJeOaHus

47 HE3aBHCHMOCTH TIepHo1a KoJeOaHui [IpyXuHHBIA U MAaTEMATUYECKUI
rpy3a, MOABEIIEHHOTO K HUTH, OT MasTHUKHU
MaccChl ITpy3a»
Mexannyeckue BosHbI. CBolicTBa | OCHOBHBIE XapaKTEPUCTUKU BOJH

48 MeXaHM4YeCKuX BOJH. IIpononbubie 1 | CpolicTBa MEXaHUYECKUX BOJIH
NONCPCYHBIC BOJHBI MexaHu4ecKkue BOJIHBI

49 Ypok-koHnpepennus "Mexanndeckue | Buasl MexaHHUECKHUX BOIH.
BOJIHBI B TBEPJIOM TEJIE. Mexanuyeckue BOIHbL. MexaHnueckue
Ceiicmuueckue BOIHBI" BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE

BOJIHBI

50 3Byk. Pacnipoctpanenue u oTpaxkeHue | 3BYKOBasi BOJIHA
3ByKa OTtpaxkeHue 3ByKa
Ypok-uccnenoanue "Habmonenue Bricota, TeMOp ¥ TPOMKOCTbH 3ByKa

o1 3aBMCHUMOCTH BBICOTBI 3BYKa OT OCHOBHBIE XapaKTEPUCTUKU BOJIH
4acTOThI" 3BYyKOBasl BOJIHA

59 I'poMKOCTB 3ByKa M BBICOTa TOHA. BricoTa, TeMOp ¥ TPOMKOCTH 3ByKa
AKyCTHUYECKHUI PE30HAHC 3BYKOBOM pe30HaHC

53 VYpok-koHpepeHuus "YnpTpa3Byk u Wn¢pazByk
nH(}pa3ByK B IPUPOJIE U TEXHUKE" VYapTpa3Byk
[ToaroroBka K KOHTPOILHOM paboTe Mexanunyeckas paboTa U MOITHOCTh

54 10 TeMe "3aKOHBI COXPaHECHHS. OCHOBHBIE XapaKTEPUCTUKU BOJIH

MexaHn4ecKHe KojacOaHus U BOJIHBI"




KonTponbhas pabora no teme

Kunernueckast sneprus tena

OCHOBHBIE XapaKTEPUCTUKU KoJeOaHus
Buaer MexaHn4yecknx KojieOaHui
3ByKoBas BoJiHA. [IpyXUHHBIN 1
MaTeMaTUYECKUN MASITHUKHU
[ToTeHumanpHas SHEPrUs Teaa B MOJIE
TSKECTH 3eMIIU. 3aKOH COXPaHEHHUS
SHEPTHUH. 3aKOHbl ~ WU3MEHEHUs U
COXpaHEHHUsI UMITYJIbCa

Breinyxaennsle konebanus. Pesonanc.

55 "3akoHbl cOXpaHeHus. Mexanndeckue
KOMeBanyst 1 BOMHED" [TpeBpariieHre sHEprun Npu KojaeOaHUsIX

3aKOHBI U3MEHEHHUS U COXPAHEHUS
MeXaHU4ecKOoM sHepruu. mmyisc Tena
Pa6ota cunbl ynpyroctu. [loTeHuuansHas
SHEPrus ynpyro n1eopMupoOBaHHOIO
tena. Pabota cuibl TpeHusl.
MexaHnueckasi JHEpIHsl CHCTEMBI Tel.
Teopema 0 KHHETHYECKOW SHEPIHH.
MexaHnyeckue BOJIHBI Pabora
CHUIIBI TsDKeCTH. IMmysibe
cuctemsl Ten. KonebaTtenbHoe 1BUKEHUE

Paznen 3. 56 DEeKTpOMarHuTHOE TOoJIe. DJEeKTPOMarHuTHbIE BOJIHbI

OJIEeKTPOMarHUTHOE DNEeKTPOMarHUTHBIE BOJTHBI DJIEKTPOMArHUTHOE TI0JIE

1IOJIC 1 57 CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJH CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

SJICKTPOMAIHUTHBIC Vpoxk-koudepenmus "Ikara [Ikana 3MeKTPOMArHUTHBIX BOJIH

BOJIHBI 58 3JIEKTPOMATrHUTHBIX BOJIH.

Hcnonb30BaHue 3IEKTPOMAarHUTHBIX
BOJIH IS COTOBOI CBA3H"




VYpoxk-uccienoanue "M3yuenue

:‘)J'ICKTpOMaFHI/ITHBIC BOJIHBI

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C CBOJCTBA DIIEKTPOMArHUTHBIX BOJIH
MTOMOIIIbI0 MOOHIIBHOTO TesedoHa"
Pemenue 3ana4 Ha onpeneneHue DNEeKTPOMarHUTHbIE BOJIHbI
60 YaCTOTHI U JUIMHBI JJIEKTPOMArHUTHON | CBOMCTBA 3JE€KTPOMATHUTHBIX BOJIH
BOJIHBI
DNeKTpOMarHuTHas Ipupo/ia CBeTa. BoisHoBBbIE CBOICTBaA cBETa
61 Cxopoctb cBeTa. BOIHOBBIE CBOMCTBA | DjleKTpOMAarHWTHash ~ OPUPOAa  CBETa
cBeTa Ckopoctb cBeTa
Paznen 4. CeeroBsie Tens u nonyrenb. Cper. UcToOuHMKN
SIBJIICHUS WcTOYHUKHU CBeTa. HngoﬂHHef}IHoe CBETa. PaCHp0CTpaH€HI/Ie CBETAa
62 pacnpocTpaHeHue CBeTa. 3aTMEHUS ToueuHbII MCTOYHUK CBETA. 3aKOH
Counnua u Jlynst HE3aBUCHUMOCTH CBETOBBIX IIyYKOB.
JIyueBast monens cBera
3aKOH OTpa)KeHUs CBETa. 3epKaa. Otpaxxenue cBera. M3o0paxeHue,
63 Pemenue 3a1a4 Ha mpuMeHEHUE MOJTYYEHHOE C TIOMOIIBIO TIOCKOTO
3aKOHa OTPaKEHUS CBETa 3epKaJia. 3aKOH OTPaKEHHsI CBETa
64 [Ipenomienue cBera. 3aKoH [Tpenomnenue cBera
MIPEJIOMIJICHUS CBETa 3aKOH MPeIOMIICHHSI CBETa
[TonHOE BHYTpEHHEE OTpaKeHUE ITonHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Vcronb30BaHue MOTHOTO CBETa
BHYTPEHHETO OTPAXCHHS B
OTITUYECKUX CBETOBO/AX
JlabopaTopHas pabota [Ipenomnenue cBera
66 "HccnenoBanue  3aBUCHMMOCTH  yIJa | 3aKOH IIPEIOMIJIEHHUS CBETA

IMPEIOMIICHUS CBETOBOI'O Jiyda OT

yria najaeHus Ha TPaHulle
"Bo3ayxcTekiao""




Ypok-koHpepennus "Vicronp3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAKEHUS:

[TonHOE BHYTpEHHEE OTpakeHHE
cBeTa

o CBETOBO/IbI, OITUKOBOJIOKOHHAs
CBA3B"
JIun3el. OnTuyeckas cuiia JIMH3bI
68 JIunzel. OnTHYecKast cuja JUH3bI Bupl TMH3 U MX XapaKTePUCTUKH XOJ
Jy4eil B JIMH3E
69 ITocTpoenue n3obOpakeHuit B muH3ax | M300pakeHus, co3iaBaeMble TMH3AMH
JlaboparopHas padota "Onpenenenue | Ontudeckas cuiia JIWH3bI
70 (OKYCHOr0 pacCTOSAHMSA U ONTUYECKOH | Bubl IMH3 M X XapaKTEPUCTUKH
CHJIBI COOMPAFOIIEH JTMH3BI"
71 Ypok-koHpepenuus "OnTuueckue OnTtuueckue cucreMbl. MUKpOCKOI U
JTUH30BBIE TPHUOOPHI" teneckon. @oroanmapar
79 I'1a3 xak onruyeckas cucrema. I';1a3 kak onTuyeckas cucrema
3peHue JedheKTsl 3peHus 1 X KOPPEKIUs
73 VYpoxk-koudepennus "JledexTs ['ma3 kak onrtuyeckas cucrema
3penusi. Kak coxpanuts 3peHue" JledexThl 3peHns U UX KOppeKLus
TurbI ONTUYECKHUX CIIEKTPOB
Paznoxxenue 6enoro ceera B CIEKTP. .
Onbrtst HbfoToma. Clioskerie IIpenomnenne cera. Pusndeckuit
74 CMBICJI ITOKA3aTeNsl MPEITOMIICHUS
CHEKTpaIbHBIX 1IBETOB. [lucnepcus
OmnbiTel Hpt0TOHA 1O pa3ioKeHUuo
cpeta 0eIIoro CBeTa B CIIEKTP
JlabopaTtopHas padota "OMBITHI 11O TumbI ONTUYECKHUX CIIEKTPOB
Pa3IoKEHUIO OEI0T0 CBETa B CTIIEKTP [Ipenomnenune cBeta. PU3NYECKHUI CMBICIT
75 Y BOCIIPUATHIO [IBETA MPEIMETOB IPU | MOKa3arens npesnomieHus. Jucnepens
WX HaOIOJCHUN Yepe3 1BETOBBIC cBeTa
¢bunbTper"
VYpoxk-npaktukym "BosHOBBEIE Hucnepcus ceera. L{Bera ten
76 CBOMCTBA CBETA: IUCIIEPCHS, WuTepdepeHius MexaHHIeCKIX BOJTH

uHTephepeHys u audpaxus"

Judpakius MEXaHUYECKHX BOJH




Pa3nen 5. KBantoBrnie

OmnbiTel Pe3epdopa u uranerapHas

Mopenu atomoB. OnbiT Pe3epdopaa o

77
SBJICHUS MOJEJIb aTOMa paccesiHHIO anb(da-yacTuil.
78 IToctynater bopa. Moneins aroma Mopnenu atomoB
bopa IToctynatel bopa
Hcnyckanue v MoriounieHue cBera Bo3HUKHOBEHME TMHENYATBIX CIEKTPOB
79 aromoM. KBanTel. JIuneluaTrie CrexTpbl U3JIy4EHUS ¥ TTOTJIONIECHHUS
CIIEKTPBI KBanTb!
80 Ypok-nipaktukym "Habmronenne CrexTpsl U3JIy4eHHS U TIOTJIONIECHUS
CIEKTPOB UCITyCKaHUS"
n OTKphITHE TPOTOHA U HEUTPOHA
81 PannoakTuBHOCTH U €€ BUIBI
PannoakTuBHOCTH
82 CrtpoeHune aTOMHOTO sijipa. Crpoenue atoMHoOro siipa. Hyknonnas
Hyknonnas Mmogens MOJIETb ATOMHOTO siapa. M30Tonbl
PannoakTuBHBIEC IpEBpaICHUST AaTOMHBIX
PanuoakTuBHBIEC TpEeBpaICHUSI.
83 snep. Anbda- u 6era-pacmnansl. [Ipasuia
H3oTonbl
CMEIIECHHUS.
PannoakTuBHBIEC TpEBpaICHUSI AaTOMHBIX
Pemenne 3ama4 no reme:
84 " | sanep. Anbda- u O6era-pacnaasl. [IpaBuna
PannoakTuBHBIE TpeBpaIieHus
CMEIIECHHUS.
85 [lepuona nonypacnana [lepuon nonypacnana
Ypok-koHnpepennus "Pagnoaktuabie | PagmoakTuBHBIE MpeBpallleHNs aTOMHBIX
86 W3IIy4eHHs B IPUPOJIE, METUIIMHE, anep. buonorndeckoe neiicteue
TEXHUKE" paguanuu. Jlosumerpus
SnepHble peakuuu. 3aKOHBI S nepuble peakuuu. 3apsioBoe U
87 COXpaHEHHs 3apsiI0BOIO U MacCCOBOTO | MAacCOBOE YHCIIA. 3aKOHBI COXPaHEHUS
yucen 3apsAJ10BOTO U MAaCCOBOTO YKCEIl
88 DHeprus CBA3M aTOMHBIX siiep. CBsizp | DHeprus cBszu. Jlegext Macchl

MacCChI 1 SHCPIrun

CBs3b Macchl U OHCPIrun




SAnepHble peakuuu. 3aps10BO€e U

" MaccoOBO€ YHCiIa. 3aKOHbI COXPAaHEHUS
Pewenne 3amau o reme "fnepHeie

89 | 3apsI0BOTO M MACCOBOTO YHCEI
CaKINH
P DHeprus cBs3u. [ledekt maccol
CBsI3b MacChl ¥ SHEPTHH
TepmosinepHbie peakuuu. JleneHue sep
Peaknuu cuHTe3a U ACTICHUS SCP.
90 ypana. llemnass smepHas — peakuus

Uctounuku sueprun CosiHIa U 3BE3]T

Uctounuku sueprun CosHIa v 3BE311

VYpoxk-koupepenuus "AnepHas TepmosinepHble peakuu
o1 JHepreTuka. Jlencreus ATOMHasl SHEpreTukKa
PaAMOaKTUBHBIX U3ITy4YEHUHN Ha SnepHblit peakTop
YKUBbIE OpraHU3Mbl" JleneHue szep ypaHa
[ToaroroBka K KOHTPOJIBHOHN paboTe | DHeprusi cBsi3u. Mojenn aToMOB
92 10 TemMe "DIIEKTPOMAarHuTHOE NOJIE. | BoHOBEIE CBOLCTBA CBETA

SHCKTPOMaFHI/ITHI)Ie BOJIHBI.

. Turnbl ONTHYECKUX CIEKTPOB
KBanToBbIe aBIEHUS
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KonTponbHas pabota mo teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBHIE BOJHBI.
KBanToBsbIC siBICHHS"

Jedext maccol. ATOMHasi JHEPTeTHKA
PagnoaktuBHOCTE. OTIBIT Pe3epdopaa
10 PACCESTHUIO aTb(a-yacTull.
[Ipenomnenue cBera. Pu3nyecKui
CMBICJI IIOKA3aTeIsl IPETOMIICHHUS.
CrnexTpbl U37Ty4eHHs U MOTJIOUICHHUS.
3aKOH paJMO0aKTUBHOIO pacraja.
Ctpoenue atomHoro siapa. I[Toctynarsl
bopa. Anbda- u 6erapacnazsl. [IpaBuna
CMEILECHMS.

DIEeKTPOMAarHUTHBIE BOJHBI
DnexTpoMarHuTHOE noJe. Jucnepcus
cseta. L{Bera Ten. [leprox nonypacnana
Crpoenne atoma. Hykmonnas Mmozens
aToMHoro siipa. Mzotonsl. KBaHTbI
3aps10BO€ M MacCOBOE YMCIIA

CBoiicTBa 371€KTPOMArHUTHBIX BOJH
DJIeKTPOMarHUTHBIC KOJICOaHUs
Hudpaxus ceera. OnbiTel HetoTOHA 110
Pa3I0kKEHUIO OEJIOro CBETa B CHEKTP

Paznen 6.
[ToBTOpHUTENEHOOOOOIIAOIINA
MOJyJIb
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IToBTOopenue, o6o0IEHNE.
JlaGopaTopHbIe pabOTHI TTO KypCy
"Bzaumopericteue Ten"

IIepBeiit 3akoH HproToHA

Cuna ynpyroctu. 3aK0OH BCEMUPHOTO
TArOTeHUs. [ paBUTalIMOHHAS
nocrosiHHasi. BzanmogeiictBue ten
Cuna tpenus. 3akoH ['yka. /[Brxkenue
TeJ M0J1 JEHCTBUEM HECKOJIBKUX CHIL.
Bropoii 3akon HerotoHa. Bec Tena
Tpertunii 3akon HetoTona. Cuna
TSAKECTH.




WNHepuuanbHble 1 HEMHEPLUHUAIbHbIE
cucremsl orcuéra. [IpuHuun
cynepno3uinuu cuil. Jlunamomerp
PaBHOBecue TBEpIOTO TEIIA €
3aKPEIUIEHHON OCBIO BPAILlCHUS
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[ToBTOpenue, obobmenHue. Pemenune
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "TemioBbie mporecch”

KonuuecTBo TemnoTel, nepeJjaHHoe
BEUICCTBY IIPU HaIrPEBAaHUU U OTJAHHOE
BEUICCTBOM IIPH OXJIAXKICHUU
KonngecTBo TEII0THI, HEOOXOAUMOE ISt
IUIABJICHUS U BBLIEISIIOIIEECS IPU
KpUCTAJIJIN3aLlMU BEIIECTBa Y paBHEHUE
teruioBoro O6anmanca Kunenwe. I'padux
3aBHCHUMOCTH TEMIIEPATyphbl OT
IIOJIyYEHHOTO

(OTIaHHOTO) KOJIMYECTBA TEIIOTHI,
cozepxauuii pa3oBbie nepexoabl

VY nenbHas TEIIOEMKOCTh BEILIECTBA
TemioBoe IBUKEHUE MOJIEKYJ
[TapooGpa3oBanue U KOHIEHCAIUSA
KonngecTBo TEII0THI, HEOOXOAUMOE ISt
napooOpa3oBaHus U BBIICIAIOIIEECS IPU
KOHJICHCAIIUX BELIeCTBa [1naBnenue
U KPUCTAJUIM3AIHS

Buns! Tenionepenaun

BryTpenHss sHeprus

VY aenpHas TEIUIOTA IJIABICHUS
Hcnapenue. Temneparypa KUNeHUs U
KOHJCHCALUU. Y IeJbHasl TEIJI0Ta
napooOpa3zoBaHMs. DHEPTHsl TOIIIMBA
I'padux 3aBUCUMOCTH HOTY4EHHOTO
(OTAAHHOI0) KOJINYECTBA TEIJIOTHI OT
BpeMeHHU. Temneparypa IUIaBjIeHus U
KpUCTAJIIIN3aLMu. Y IeNbHas TEIoTa
CrOpaHMsl TOIUINBA. 3aKOH COXPAHEHUS U




[PEBPAICHHS SHEPTHH B MEXaHHUCCKUX
U TEIUIOBBIX Mpolieccax
TeruiooOMeH

[ToBTOpenue, o6obmenue. Pemenune

Koaddumuent nosesnoro necTpust

96 pacyeTHBIX U KaYeCTBEHHBIX 3a/a4 110 | TEIUIOBOTO JIBUTATEIIS
teme "KII/| TenmnoBeix aBurarenei"
IToBTopenue, o6o0menue. Pemenne PaboTa 1 MOUIHOCTB NIEKTPHUECKOTO
97 pacyeTHBIX ¥ KaUeCTBEHHBIX 33/1a4 10 | Toka. Koadduument moneznoro
teme "KIIJ] anekrpoycTtaHOBOK" JefcTBUS
[Ipenomienue 1 oTpaskeHHE CBETa
N300pakeHne, NOTYIEHHOE C TIOMOIIBIO
IJIOCKOTO 3epKaia. JINH3bI
Pacripoctpanenue cera
[TokazaTenb NpeIOMIICHHS CPE/IbI
N300pakeHus, co3aBaeMble THH3aMH
[ToBTOpenue, o6o0IIEHNE. 3aKoH NPSAMOIMHEHHOr0
98 JlaboparopHbie pabOTHI IO KypCy pacmipoCcTpaHEHHS CBETa

"CseroBbI€ gBiaeHUA"

OnTudeckas cujia JIHH3BI

Bubl 1MH3 ¥ UX XapaKTepUCTUKH
I'na3 xak onruyeckas cucrema

3aK0H OTpaKE€HHUs CBETA

3aKOH IpeIOMJIEHUS CBETa

[TonHOe BHYTpEeHHEE OTpaKEHUE CBETA
XoJ1 ny4den B TUH3€E
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[ToBropenue, o6o0menue. Pabora ¢
TEKCTaMU 110 TeME "3aKOHbI
COXPaHEHHUs B MEXaHUKe"

Mexanunueckast paboTa U MOIIHOCTb
Kunernueckas sHeprus tena
[ToreHunanbpHas 3HEPrys TeNa B 10JIE
TSKECTH 3eMIIU. 3aKOH COXPaHEHHUS
SHEpruu. 3aKOHbl U3MEHEHUSI U
COXpaHEeHMsI uMIysbca. PeakTuBHOE
JIBYDKEHUE. 3aKOHBI U3MEHEHUS U
COXPaHEHHsI MEXaHUYECKOH SHepruu
Nmnynse Tena. Cucrema ten
[ToreHnuanbHast SHEPIrUst ypyro

nehOpMUPOBAHHOTO Tela
Pabora cunbl TpeHus. JHeprus
Pabora cuiibl TsKECTH
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[ToBTOpenue, 0606menue. Padora ¢
Texctamu 110 TeMme "Konebdauus u
BOJTHBI"

OCHOBHBIE XapaKTEPUCTUKU BOJIH
OCHOBHBIE XapaKTEPUCTUKU KojeOaHus
Bunpl Mexannueckux KonebaHuit
3ByKOBast BOJIHa. Bkl MeXaHMYECKHX
BOJH. [Ipy’>KMHHBIN U MaTeMaTUYECKUI
MasiTHUKH. BBIHYXJIeHHbIe KosleOaHus.
Pesonanc. [IpeBpamenue snepruu npu
kosneOanusax. CBoOoIHbIE KOJeOaHUs
MexaHnuyecKkue BOJIHBI

KomnebarenbHoe ABHKEHNE
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[ToBTOpenue, o600meHne. Pabora ¢
TeKkcTaMu 110 TeMe "CBETOBEIE
SABJIEHUS"

[IpenomiieHue 1 OTpakeHUE CBETa
N3o06paxeHue, MoJiydeHHOE C TOMOIIBIO
IJIOCKOTO 3epKaiia. JINH3bI
Pacnipoctpanenue cBeta

IToxa3zaTens npeaoMIIEHHs CPEbl
N3o0paxenus, co3qaBacMbie JTMH3AMHU
3aKoH PSIMOJIMHEHMHOTO
pacrpocTpaHeHHS CBETa

Onrtuyeckast CuIa JIMH3BI

Buer TMH3 ¥ X XapaKTePUCTUKH
['na3 kak ontuyeckas cucreMa

3aKOH OTpaKCHHs CBETa

3aKoH IPeIOMJICHUS CBETA

[TonHOE BHYTpEHHEE OTPAKEHHE CBE
XoJ1 Ty4den B TMH3€E
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[ToBTOpenue, 06o6menue. Padora ¢
TekctaMu 1o Teme "KBaHToBas u
snepHast pusuka"/Mrorosas
KOHTpOJIbHas paboTa.

PannoakTuBHBIE peBpallleHNs AaTOMHBIX
saaep. TepMosiepHbIe peaKun
PannoaktuBHOCTh. OmibIT Pe3epdopaa mo
paccesiHUIO albda-yacTull  3aKOH
paZo0aKTUBHOTO pacmaja

Crpoenue aTOMHOTO sijipa

[Toctynats! bopa. Anbda- u
Oetapacmassl. [IpaBuiia cMeneHus
ITepuon nonypacnaga. CTpoeHue aroma.
SAnepubie peakiuu. HykinonHas Mozens
aTOMHOTO siipa. M3otonsl. 3apsaaoBoe U
MacCcOBO€ YHCia. 3aKOHBI COXPaHEHUs
3apsA0BOIO U MacCOBOTO YHCEN




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHUSA II0 OIMCAHHIO HX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SAIBJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (U3MYECKUX SIBICHHHA B
OKpYXarollleM MHUpPE, B TOM 4uciie (QU3NYECKUE SIBIICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJIUTH MPAKTUYECKYIO 33aJauy B y4yeOHYIO, BBIICISTH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

OMKCHIBATh H3YYCHHBIE CBOWCTBA Tel MU (U3MYECKHE SBJICHHUS,
UCTIONB3YS  (M3MYECKHE BENWYMHBI, TPU OMUCAHUH MPABUIBHO
TPakTOBaTh (U3MYECKUH CMBICI HCIONB3yeMbIX BEJIHYMH, UX
0003HaYeHHs U eUHUIIBI (PU3UUECKUX BENUYNH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIINE JaHHYIO (U3HYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH TpadUKH  HM3YyYCHHBIX  3aBUCHMOCTEU
(UBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeN, (PU3UYECKHE SIBICHUS M IPOIECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTh CIIOBECHYIO
GOopMyNUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4YecKoe
BBIPAYKECHHE

1.6

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd NPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh TNPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHue U3 1 — 2 TornyecKux miaroB ¢ onopoi Ha 1 — 2 u3y4eHHbIX
cBOMicTBa  (M3MUECKUX  SBJICHUH, (PU3MYECKHX 3aKOHAa WM
3aKOHOMEPHOCTH




1.7

pemarth pacu€THble 3a1auyd B | — 2 IEWCTBUS, UCIONB3YA 3aKOHBI U
dbopMyIibl, cBA3bIBaIOIINE (PU3HUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIN3a

yCIOBUS 33Ja4d  3alUCBIBaTh KpAaTKOE YCJIOBHE, IIOJCTaBIIATH
¢u3nyeckre BeIUUUHBI B (POPMYJIbl U IPOBOIUTH PACUEThl, HAXOJUTh
CIIPaBOYHbBIE JAHHbBIE, HEOOXOAUMBIE /ISl PELICHUS 3a7ad, OLIEHUBAThH
PEATMCTUYHOCTD MOTYYSHHOH (PU3MUeCKON BEIIMIUHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(1)I/ISI/IIICCKI/IX METOAOB, B OIIMCaHUM HCCJICOOBAHUA  BbIACIATH
IIpOBEpsieMOE  MpEANookKeHue  (TUIoTe3y),  pas3auyarb U
HHTCPIPECTUPOBATH HOJIy‘ICHHI:Iﬁ pE3yibTaT, HAXOAUTH OIIINOKH B Xoae
OIIbITA, ACIATh BBIBOJBI I10 €0 pE3yjibTaTaM

1.9

MPOBOJANTH OIBITHl M0 HAOIONCHUI0 (U3NYCCKUX SBICHHA WA
¢u3MYeCKUX  CBOWCTB  Tel:  (opmMynIupoBaTh  MIpPOBEpsEMbIC
MPEIIOJIOKCHNSI, COOMpaTh  yCTAHOBKY W3  MPEAJIOKESHHOTO
000pyI0BaHUs, 3aITMCHIBATH XOJI OMBITa H (DOPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IIPSIMBIE MU3MEPEHUS C HCIOJIb30BAHMEM aHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPHOOPOB € Y4ETOM
3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

IIPOBOAMTH HCCIIEA0BAHNE 3aBUCMOCTH OJHOM (PU3HUECKOI BETMUNHBI
OT JIPYro ¢ MCHOJIb30BAaHUEM MPSMBIX MU3MEpPEHUM, y4aCTBOBAaTb B
IUTAHUPOBAaHUM Y4eOHOTO HCCIIEOBaHMs, COOMpaTh YCTAaHOBKY U
BBITNIOJHATH U3MEPEHUS, ClIeAYs PEUI0KEHHOMY IIJIaHy, PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BUJE
NPEeUIOKEHHBIX TaONIUI ¥ Tpa(UKOB, JeIaTh BBIBOJBI 110 Pe3yIbTaTaM
UCCIIEI0BAHNS

1.12

MPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3UUYECKUX BEIUYHUH, CIEAys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W BBIUHUCIATH 3HAYCHHE HMCKOMOWU
BEIINYUHBI

1.13

coOmoaTh MpaBWiIa TEXHUKH O€30MacHOCTH TNpU  pabore C
J1a00paTOpHBIM 000pyIOBaHUEM




1.14

YKa3bIBaTh MPUHIUIBI AEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOICTB,
XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMNCTB C MOMOUIBIO UX OMHUCAHUSA, UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (pM3MUECKUX SBJICHUHA U

H€06XOI[I/IMBI€ (bI/ISI/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOJIUTH TMPUMEPbl (HaXOIUTh MHPOPMALUIO O TPUMEPAX)

MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
JKU3HM 117151 oOecrieueHrs 0€30MacHOCTH MpU 00paIieHu ¢ MpudopaMu
Y TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHUS 3I0POBbSI U COOITIOICHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

1.16

OCYILECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIMXCS 3HAHUH W TYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIJICJIATh MH(OPMAIIUIO, KOTOpasl SBISETCS MPOTHBOPCYMBOU HIIU
MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BaTh pu BBIIIOJIHEHUH y4eOHBIX 3a1aHU I
HAyYHOTIONYJSIPHYIO  JIUTEPaTypy  (U3UYECKOro  COAEp KaHMS,
CIIPaBOYHBIEC MaTEPHUAIIBI, pECYpChl ceTr IHTEepHET, BIaaeTh NPpUEMaMHU
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAILMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

COo3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(pOpMaLuU (PU3UUECKOTO COACPKAHMUS,
B TOM YHCJIe MYOJUYHO JeNlaTh KpaTKUE COOOIIEHHUS O pe3yibTaTrax
MPOEKTOB MJIM Y4e€OHBIX HCCIEIOBAaHUM, MpPU ATOM TI'PaMOTHO
WCIIOJIB30BaTh N3YUYEHHBIN MOHATHIHBIN ammapaT Kypca

(I)I/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpCBCHTaHHCﬁ

1.19

IPU BBIIOJTHEHUH YUE€OHBIX MPOEKTOB M HUCCIIEAOBAHUI pacnpenensiTh
0053aHHOCTH B I'PYIIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/1adaMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIaHA JEWCTBUM, aJ€KBAaTHO OLICHMBATh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPaUBATh
KOMMYHHKaTUBHOE B3aNMOJEHCTBHE, YYUTHIBAsI MHEHUE OKPYKAFOITUX




Kon
NMpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111€ero0 00pa30BaHUsA

11 HUCIIOJIB30BAaTh ITOHATUA




1.2

pas3iiniaTth ABJICHHUA 110 OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-IGCKO€ SBJICHUC

8 KJIACC

1.3

pacrmo3HaBaTh NPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUH B
OKPYXKAloIIeM MUpPE, B TOM YHCIe (PU3NYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTHUUECKYIO 3a/1auy B yueOHYIO, BBIIEISATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl W (DU3HUECKUE SIBJICHUS,
UCTIONB3YS  (DM3MYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (PU3WYCCKUH  CMBIC  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaYCHHS U STUHUIIBI (PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOIINE JAaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BCJIMYMHAMHU, CTPOWTH TpaUKu  HM3Yy4EHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS KW IIPOLICCCHI,
HUCIOJIb3YSA H3YYCHHBIC 3dKOHBI, IIpU STOM [JaBaTb CJIIOBECHYIO
(l)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC
BBIPpAXKCHUC

1.6

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTYyallud TpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX MIaroB C TOMOIIBIO | — 2 W3YYEHHBIX CBOWCTBA
(bu3nYecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacyéTHble 3aaud B 2 — 3 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4¥ 3aIIUChIBAaTh KPATKOE YCIOBHUE, BBIABIATh HEJOCTATOK
JMAHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJIyUEHHOE 3HAayeHHe (PU3UUYECKOW BEIMUYMHBI C HW3BECTHBIMU
JTAHHBIMU




1.8

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOILU
(U3NYECKUX METOJI0B, UCIOb3Ys ONMCAHUE UCCIIEA0BAHMS, BBIIEIATh
IIPOBEPSIEMOE NIPEATIOIOKEHUE, OLIEHUBATD IIPABUILHOCTD IIOPAIKA

MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOABI

1.9

MPOBOAWTH OIBITHl IO HAONIOACHUIO (U3WYECKUX SIBICHUN WM
bu3MYecKuXx ~ CBOWCTB  Tel:  (opMynmpoBaTh  MpOBEpsieMbIe
MPENIIOJIOKECHHSI, CcOOUpaTh  yCTAaHOBKY W3  IPEAJIOKEHHOTO
000pyI0BaHUsl, ONMCHIBATh XOJ] ONbITA H ()OPMYITHUPOBATH BHIBOIBI

1.10

BBIMIOJHATh TMPsIMbIE M3MEPEHUs C KCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTATHI
U3MEpEeHUil ¢ yuéToM 3a/1aHHOM a0CONIFOTHOM MOTPETHOCTH

1.11

IMPpOBOANUTH UCCIICAOBAHUC 3aBHCUMOCTHU O,Z[HOI71 (1)H3HHCCKOﬁ BCIINYHHBI
oT ,Z[perﬁ C HCIIOJIb30BAHHECM IIPAMBIX I/ISMCpCHHﬁi IJIAaHWUPOBATb
HCCIICOOBAHUC, CO6I/IpaTb YCTAHOBKY U BBIIIOJIHATE U3MCPCHUA, CICAYSL
NpEAJIOKCHHOMY IIJIaHY, (I)I/IKCI/IPOBaTL PE3yIbTAaThL HOHy‘IeHHOﬁ
3aBUCUMOCTH B BHJIC Ta6J'II/II_I n Fpa(l)I/IKOB, JAC€JIaTb BbIBOAbLI IIO
pe3yjbTaTtaM UCCICIOBaHUA

1.12

MMpOBOANUTDH KOCBCHHBIC HU3MCPCHUMA (1)I/I3I/ILICCKI/IX BCJINYHH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cenysa HpeHHO)KCHHOﬁ HHCTPYKIIMK, W BbIYUCIATL 3HAYCHHC
BCINYHHBI

1.13

coOmoaTh MpaBWiIa TEXHUKH OE30MacHOCTH TNpU  pabore C
J1a0opaTOpHBIM 000pYyI0OBaHUEM

1.14

XapaKTCPU30BaTh MNPHUHIHUIILI JefcTBUS N3YUCHHBIX HpI/I60pOB n
TCEXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha X ONMCaHusd, UCIIOJIb3Y 3HAHU A
0 CBOICTBax (bI/ISI/I‘-IeCKI/IX SIBJICHUH U HCOGXOI[I/IMBIG (bHSI/I‘{eCKI/IC
3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI IIo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C TMOCICHOBATCIIBHBIM H IapalJICJIbHBIM
COCAMHCHUEM OJICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS
3JICMCHTOB JJICKTPUYCCKUX ueneﬁ




1.16

NPUBOJIUTH TPUMEPHl  (HAXOIUTh HWHQPOPMAIUIO O MpUMEpax)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHON
JKU3HM 117151 oOecrieueHrs 0€30MacHOCTH MpU 00paIeHu ¢ MpudopaMu
Y TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbSI U COOITIOICHUS
HOPM SKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NYECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUW W IYTEM CpPaBHEHUs
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH WH(POPMALUIO, KOTOpas
ABJISICTCA IPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOM

1.18

HUCIIOJIB30BAaTh IIpu BBIIIOJIHCHHUHN y‘le6HbIX SaﬂaHI/Iﬁ
HAaYYHOIIOITYJIAPHYIO JIATECPATypy (I)I/ISI/IIIGCKOFO COACPIKaHUAA,
CIIPaBOYHBIC

MaTepuaibl, pecypchl ceth VIHTepHeT; BiameTh HpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMAIUN U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIEC MICbMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
0000mas wHGOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUECKOTrO
COJIep’KaHusl, B TOM 4YHCIIe MYOIWYHO NPEACTABISITH PE3yIbTaThl
MPOCKTHOM WJIM UCCJIEIOBATEILCKOW JEATEIBbHOCTH, TMPH ITOM
TPaMOTHO UCIIOJIb30BaTh U3YUYEHHBIN MOHATHIHBIN annapar Kypca

(1)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.20

MIPU BBITIOJIHEHUN YYE€OHBIX MPOEKTOB W UCCIIENOBAHMM (PU3UUECKHUX
IIPOLIECCOB PACHpPENeNIATh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJ]Ja4aMH, CJIEUTH 3@ BHITIOJIHEHUEM TJIaHa JIEMCTBHI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIA] B
JIeITENbHOCTD TPYIIIIbI, BBICTPANBATh KOMMYHUKATUBHOE
B3aMMOJICHCTBHE, MIPOSBIISS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111eTr0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS




1.2

pas3indaTtb SABJICHHA 110 OIHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha
OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKO€ SIBJICHUEC

1.3

pacrno3HaBaTh NPOSBICHHUE W3YYEHHBIX (U3UYECKUX SIBICHUI B
OKpYXarollleM MHUpEe, B TOM 4Hclie (U3NYECKUE SBICHUS B MPHUPOJE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIACIATH
CyIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUZNYECKUX SABIICHUN

1.4

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MYECKHE SIBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIWYHMHBI, TPH ONHCAHUM TPABHIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  WCHOJB3YyEMBIX  BEJUYHH,
0003HaueHHS ¥ €AUHUIIBI (PU3MUYECKUX BEIMUWH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTHUMHU
BEJIMYMHAMH, CTPOUTH IPa)MKN N3yYCHHBIX 3aBUCUMOCTEH

(UBUYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U IPOLIECCHI,
WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHBI, IPH 3TOM JaBaTb CJIOBECHYIO
GopMyNUpPOBKY 3aKOHa W 3allUChIBaTh €ro MaTeMaTH4ecKoe
BBIpAYKEHHE

1.6

0OBACHATH (I)I/IBI/ILICCKI/IG IMpOoUeCChl U CBOMCTBaA TCJI, B TOM 4YMUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaxkTepa:
BBIABJIATE HPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD 00BsICHEHHE M3 2
— 3 JIOTMYECKHX IIaroB C IIOMOIIIBIO 2 -3 N3YUYCHHBIX CBOMCTBaA
(I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/BI/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

pemarh pacu€THBIE 3a7add (OMHUparonmecss Ha cHcTeMy W3 2 — 3
YpaBHEHUI), UCMHOIB3Ys] 3aKOHBI U (OPMYJbI, CBS3BIBAIOLINE
(du3nyeckue BENMUYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3a/a4d
3aMUChIBaTh KpaTKoe YCIOBUE, BBIABIATH HEAOCTAIOUINE WU
M30BITOYHbIE JaHHbBIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUISL pellieHusi, MPOBOJUTH PAcu€Thl U OLEHUBATh PEATUCTUYHOCTh
MOJIyYEHHOT0 3HaUeHUs (PU3MUECKOI BEIIMYMHBI




1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILU
(bu3HYECKUX METOAOB, UCIOJB3YS OMKMCAHUE UCCIIEIOBAHMS, BBIICIATD
MPOBEPSIEMOE MPENIOJIOKEHNE, OLIEHWBATh MPABHIBHOCTb IMOPSIKA
MPOBEJCHUS HCCIENOBaHUs, JellaTh BBIBOJAbI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOJIIOIEHUHN U OIBITOB

1.9

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(GU3MUECKUX CBOWCTB TEJNI: CAMOCTOSITEIBHO COOMpATh YCTAHOBKY W3
n30bITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro
pe3yabTaThl, POPMYITUPOBATH BBIBOIBI

1.10

OPOBOIUTH MPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEPEHUH,
ompenenss cpenHee 3HAUCHHE H3MepseMOl BenudyuHbl ((PokycHoe
paccTosiHue CcOoOMparomell JIMH3bI), 0OOCHOBBIBATH BBIOOpP Criocoda
HU3MEpPEHHS (M3MEPUTEIBHOTO MPHUOopa)

1.11

IPOBOJUTH HCCIEIOBaHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIOJIb30BAaHUEM IMPSAMBIX U3MEPEHUil: IUIAHUPOBATh HCCIIEOBAaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (HUKCHPOBATh pE3yIbTAThI
MOJYyYeHHOM 3aBUCHUMOCTH (U3UUECKUX BEJIWYMH B BUAE TaOJIUIH
rpaduKoB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEOBAHUS

1.12

MMpOBOANUTDH KOCBCHHBIC HU3MCPCHUMA (1)I/I3I/ILIGCKI/IX BCJINMYHH:
IJIaHUPOBATb UBMCPCHUA, COGI/IpaTL SKCIICPUMCHTAJIBHYIO YCTAaHOBKY U
BBITIIOJIHATE  U3MCPCHU, CIICaya HpeHHO)KeHHOﬁ HHCTPYKIHUU,
BBIUUCIIATH 3HAUYCHHUC BCIUMYMHBI W AHAJU3UPOBATH IIOJTYYCHHBIC
PE3yIbTaThI C y‘léTOM 3aJaHHOH IMOrpeIIHOCTHU I/IBMepeHI/Iﬁ

1.13

coOnrofaTh NpaBWja TEXHUKH 0Oe30macHOCTH mpu pabore ¢
71a00paTOPHBIM 000pyI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (DU3MUECKHX MOJIEIEH:
MaTepuaabHas TOuKa, a0COMOTHO TBEPAOE TEJIO, TOUCUHBIH UCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJIEJIb aTOMHOTO Spa

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMIOPOI HA UX ONUCAHMSA, UCTIONb3YsI 3HAHUS
0 CcBOICTBax (U3NYECKUX SBICHUH M HEOOXOAMMbIE (PHU3UYECKUE
3aKOHOMEPHOCTHU




1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npruOopoB 51
TEXHOJIOTUYECKUX TIPOILIECCOB MPH PEHICHUH Yy4eOHO-ITPAKTHYECKUX
3a7a4, ONTUYECKHE CXEMBI JUIsl TOCTPOCHHUS U300paKEHUH B IJIOCKOM
3epkaie u coOuparolueil 11uH3e

1.17

NPUBOANUTH TPHUMEPHl (HAXOAUTH HH(OPMAIMIO O MpPHUMEpax)
NPAaKTUYECKOT0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B IOBCEAHEBHOM
JKU3HU JJ1s1 o0ecTrieueHrs 6€30MacHOCTH Py 0OpaIIeHNuH ¢ MPUOOpaMu
U TEXHUYCCKUMHU YCTPOHUCTBAMH, COXPAHEHUS 3I0POBbS U COOITFOICHUS
HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpe/ie

1.18

OCYIIECTBIISITH MOUCK MHPOPMAUHU (PU3UIECKOTO CONEPIKAHHS B CETH
WuTepHer, caMocTOSTeNnbHO (OPMYIHpYS IOHMCKOBBIA  3aIpoc,
HaxOJWUTh IYTH  OIPEAENICHHUs  JOCTOBEPHOCTH  IOJyYEHHOMU
MH(pOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHUM M JOIMOJIHUTEIbHBIX
HNCTOYHHUKOB

1.19

HCII0JIb30BaTh pu BBITIOJIHEHUH yueOHBIX 3alaHui
HAYYHOIIONYJISIPHYIO ~ JIUTeparypy  (usuueckoro  cojepkaHus,
CIIpaBOYHbIE MATEPUAIIbI, PECYPCHI ceTH MIHTEpHET; BIaaeTh IpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHUs MHPOPMALUU U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE
MH(pOpPMaLIUU U3 HECKOJIBKUX UCTOYHUKOB (DU3HMUECKOTO COAEpIKAHMS,
yOJIMYHO IPEJICTaBIATh pe3yabTaThl MIPOEKTHOMN WIH
HCCIIEN0BATENBbCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BAThH
M3YYEHHbII NOHATUHHBIM anmapaT H3yd4aeMoro pasziena (pusuku u
COTIPOBOXIATh BHICTYIICHHUE MPE3CHTAIMeNd ¢ YIETOM 0COOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

1.21

MIPU BBITIOJTHEHWN YUE€OHBIX MPOEKTOB M UCCIIENOBAHUM (PU3NUECKHUX
MIPOLIECCOB PaCHpPENeNITh 00SI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMU, CJICAUTH 32 BBITIOJIHEHUEM TIJIaHa JeHCTBUM
U KOPPEKTHUPOBATh €ro, aJleKBaTHO OIICHHUBATh COOCTBEHHBIN BKJIA]l B
JIeATeTLHOCTh TPYIIIIBI, BBICTpanBaTh KOMMYHUKATHBHOE
B3aMMOJICIICTBHE, MPOSBIISAA TOTOBHOCTD pa3peliaTbh KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3nena

Kon baementa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

1.1

@dusuka — Hayka O Tmpupone. SIBIEHUS NPUPOIBL
dusnyeckue SBICHUSA: MEXaHMYECKHUEe, TeIUIOBbIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

1.2

duznyeckne  BenUUMHBL.  M3mepeHue  pumdeckux
BennunH. Ousnueckue npuodopsl. [lorpenHocts

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAY4HBIf METOJ TO3HAHUS: HAOIIOICHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIJBHMIKEHUE TUIIOTE3,
HKCHEPUMEHT 10 TMPOBEpPKE THIOTe3, OOBSICHEHUE
Ha0JII01aeMOr0 SBJICHUS

1.4

Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

1.5

[TpakTueckue paboThI:
#Hi#HPar###l13Mepenne pacCTOSHUM.

#HiHParf##l3Mepenue 00bEMa KUAKOCTU U TBEPJOTO

Tena.
#HH#HParf##OnpeiesieHre pa3MepoB MalbIX TeIl.

HHParfi##lI3Mepenue  Temmepatypbl OpU  TIOMOIIH
YKUJIKOCTHOT'O TEPMOMETPA U JATUYNKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

2.1

#H##Par###CTpoenne BelecTBa: aTOMbI U MOJICKYJIBI, UX
pa3Mepbl. ONBITHI, T0Ka3bIBAOIIUE JUCKPETHOE CTPOCHHE
BEIECTBA

2.2

H#H##Par##Ht ]| Brokenue yactull BemectBa. CBsi3b CKOPOCTH
JIBIDKCHUSI YACTHUIL C TEMIIEPATYPOH.

bpoyHoBckoe nBmxkenue, muddy3us




B3anmoneicTBre 4acTHI BELIECTBA: IPUTSKEHUE U

2.3
OTTaJKUBAaHUE
HHH#Par### ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.
B3anMocBsI3p MEXKAy CBOWMCTBAMHU BEIIECTB B Pa3HBIX

2.4 arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOIBI
[TpakTuueckue paboThI:
#H#H#Par###0neHka auamMeTpa aToMa METOIOM PsIoB (C
HcIonb30BaHueM (pororpadmii).

2.6

#HHPar###ONBITEL  TIO HaAOIIOIEHUIO TEII0BOTO

pacoiupeHus ra3os.

#HH#HHPar###OnbITh IO 0OHAPYKEHUIO IEUCTBUS CUIT
MOJIEKYJISIPHOTO TPUTSKEHHS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanndeckoe JIBUXKECHUE. PaBromepHOE U
3.1
HEpPaBHOMEPHOE JIBUKEHHE
HH#HPar##H#CKropoCTb. Cpennsis CKOpPOCTh pu
3.9 HEPaBHOMEPHOM JABWXEHUU. Pacdu€r myTu um BpeMeHHU
' IBUKEHUS
SIBnenue nHepumu. 3aK0oH nHEpIUU. B3anmoaeiicTBue Ten
3.3 KaK IPUYMHA U3MEHEHHUSI CKOPOCTH JABUKEHUS TEI.
Macca kak Mepa MUHEpTHOCTH TeJja
###Par### InorHocTte BemntecTBa. CBs3b IUIOTHOCTH C
3.4 KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMa BEIeCTBA
3.5 Cuita KaK XapakTepUCTHKA B3aUMOICUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIIbIO AUHAMOMETPA
###Par###SIBnenne Tarorenus u cuiaa Tsokectu. Cuia
3.7 TSKECTU Ha JpYrux IuiaHerax. Bec rema. HesecomocTs




3.8

Cuna tpenus. TpeHue cKOIbXEHUS U TPEHHUE MTOKOS.

Tpenue B Ipupoe U TEXHUKE

3.9

Hi#HPar###Crio)keHne CWi, HalpaBiICHHBIX 110 OJHOMU
npsiMoi. PaBHOAEHCTBYIOIAs CUIT

3.10

[TpakTueckue paboThI:

OnpezneneHue CKOPOCTH  PAaBHOMEPHOIO  JBMXKEHUS
(wrapuka B OKMJKOCTH, MOJENU  BJIEKTPUYECKOTO
aBToMOOMNI M Tak pjanee). OnpeneneHue cpenHei
CKOPOCTH CKOJIB)XEHHS Opycka WM IIapuka 110
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh PACTSDKEHUS (nedopmanyu) NpYKUHBI OT
OPWIOKEHHON  cuibl.  OMNbITEI, JEMOHCTPUPYIOIINE
3aBHCUMOCTb CHJIbI TPEHHUS CKOJIbKEHUSI OT Beca Tela U
XapakTepa COPUKACAIOLIUXCS TOBEPXHOCTEH

3.11

@u3nuecKue SBJICHUS B PUPOJIE: IPUMEPHI IBHKECHHUS C
Pa3IMYHBIMHU CKOPOCTSAMM B ’KMBOM U HEXUBOU IIPUPOJE,
JICHCTBHE CHJIbI TPEHHUS B IIPUPOJIE U TEXHUKE

3.12

TexHUueckne ycTponucTBa: AMHAMOMETD,
HOIIUITHUKU

JABJIEHUE T

BEPJIBIX TEJL, )KUJKOCTEHN U TA30B

4.1

HaBnenne tBEpaoro tena. CrocoObl yMEHBIICHUS H
YBCIUUYCHUA OABJICHUA

4.2

JlaBrieHue ra3za. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
TeMIIEpaTyphl

4.3

Hepenaqa JaBJICHUA TBép,Z[BIMI/I TCI1aMHU, XUAKOCTAMHU H
razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIIMHEI

4.4

3aBHUCUMOCTD JdaBJICHUS KUOAKOCTHU oT I‘J'Iy6I/IHBI.
IM'uapocraTnaeckuit mapagokc. CooOIIArONTHECs COCY/IBI.

FI/IIIpaBJII/I‘IGCKI/Ie MCXAaHU3MbI




4.5

Atmocdepa 3emau u armocheproe naBiaeHue. [IpuduHb
CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emud. OmbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

Wsmepenune atmochepHoro namnenus. llpubopwr ais
U3MEpEeHUs aTMOC(HEPHOTO AaBIICHUS

4.7

JleiicTBHe )XUIKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TEJIO.
BrrTankuBaronias (apxumMeioBa) cuiia. 3aKoH

Apxumena

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuueckue paboThI:

UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa
MOTPYKEHHOW B KUIKOCTh 4acTu Tena. OrmnpezaeneHue
BBITAJIKUBAIOLIEH  CHWJIbI, JEHUCTBYIOLIEH Ha  TeEJo,
MOrPYKEHHOE B KUAKOCTh. [IpoBepka HE3aBHCUMOCTH
BBITAJIKUBAIOIIEH CHWJIbL, JICHCTBYIOIIEHM Ha TEIO B
JKUJIKOCTH, OT Macchl Tesa. ONBITHI, 1€MOHCTPUPYIOIINE
3aBUCHUMOCTh BBITAJIKHUBAIOIICH CHJIbI, JEHCTBYIOIIECH Ha
TEJIO B KUJKOCTH, OT 00BhEMA MOTPYKEHHON B )KUJIKOCTh
yacTU  Tena M OT  IUIOTHOCTH  KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAaHUE
JIOAKU U OIIpEJIeNIEHHUE €€ TPY30I0ABbEMHOCTH

4.10

Du3nYecKue SBICHUS B PUPOJE:
BIIUSIHUE aTMOC(HEPHOro AaBJICHUS Ha )KUBON
OpraHu3M, MJIaBaHue PbIO

411

TexHUYECKHE YCTPONCTBA: COOOMLIAIONINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC,
apeoMeTp

PABOTA, MOITHOCTDB, DOHEPT U

5.1

Mexanundeckas pabora




5.2

Mexanuueckas MOIIIHOCTE

[IpocTbie  MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs

5.3
110cKocTh. [IpaBuio paBHOBecHs pblyara
2.4 IIpuMeHeHue NpaBuila paBHOBECUS pblUara K
OIOKy
«3onoToe npasuiio» MexaHuku. Koadduuent noneznoro
9.5 JIeHCTBUSI MeXaHU3MOB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanpHas 3HEPTUU TENA, IOJHATOIO HAJl
3emnén
5.7 Kunernueckas sneprus
58 ITontHass MexaHuueckas SHEprus. 3aKOH H3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKON SHEPIUH
5.9 [TpakTryeckue paboOTHI:
###Par#H#Onpenenenue pabOTbl CUJIBI TPEHUS IPHU
pPaBHOMEpPHOM JBI)KEHHUM Tejla 10 TOpPU30HTAJIbHOMN
noBepxHoctu. MccnenoBaHue yciaoBHM  paBHOBeCHs
prraara. M3mepenne KIIJI HakIIOHHOM NIIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU
510 dusnyeckue sIBICHUS B IPUPOJIE: pblyaru B Tele
' YeJI0BEKa
TexHu4yeckue yCTpOMCTBA: pblYar, IOABWXKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE

MCXAaHU3MBI B 6BITy

8 KJIACC

Kon
pa3iena

Kona hiaemenrta

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

6

TEIUIOBBIE ABJIEHU A




OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOCHHUS BelecTBa. Macca u pa3Mepbl MOJIEKYIL.

6.1
OnbITHl, MONTBEPXKAAIOUINE OCHOBHBIC  TOJOXCHUS
MOJICKYJISIPHOKUHETUYECCKON TEOPUHU
Moaenu TBEPAOTO, JKHUJIKOTO u
6.2 ra3000pa3HOro COCTOSTHUH BEIIECTBA.
Kpucrannmuueckue u aMmop¢HbIe Tena
OObsicHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPABIX TEJ
6.3 HAa OCHOBE TIOJIOKCHUH MOJICKYJIIPHOKMHETHUYECKOU
TECOPHUH
6.4 CMaunBaHUe U KalTWJUISIPHBIC SIBJICHUS
6.5 TermoBoe pacupeHne u cxaTue
6.6 Temmeparypa. CBsi3p TeMIeparypsl CO CKOPOCTBIO
' TETUIOBOTO JIBIYKEHHSI YaCTHUI]
6.7 Buytpennss sueprus. CriocoObl M3MEHEHUsI BHYTpEHHEN
' SHEpIuu: Tersonepeada U copepiieHue padoTbl
6.8 Bunp! Temonepenaun: TeIONPOBOIHOCT, KOHBEKITHS,
U3ITy9YeHNE
6.9 KonngectBo TEmioTs. VY nenpHas
' TETUIOEMKOCTh BEIECTBA
TenyooOMeH U TerIo0BOE paBHOBECHE. Y paBHEHHE
6.10 TETUTOBOTO OaaHca
6 [TraBneHne 1 OTBepACBaHNE KPUCTATHYECKUX BEIIECTB.
A1
VeapHas TEIIOTA IIABICHUS
[TapooOpazoBanne u  KoHjaeHcauusa. Fcnapenwue.
6.12 Kumnenne. VYpaenpHas  Temora  mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYphl KUMCHUS OT aTMOC(HEPHOTrO
JIaBIICHUS
6.13

Brnaxnocts Bo3ayxa




6.14

DHeprus TOIUIMBA. Y IebHAs TEMI0Ta CTOPaHUs

6.15

[Ipunnuner  pabotel  TemmoBeix — asuratene  KIITJ
TEIIOBOrO aBUrareis. TeIIoBhIe ABUTrATEIHM W 3alluTa
OKpYIKaroIen cpeabl

6.16

3aKoH COXpPaHCHUA U IPEBpAIICHUSA SHEPIrUU B TCILIOBBIX
mponeccax

6.17

[Ipaktuyeckne paboTel.  OmbITEI MO OOHAPYKEHHUIO
JeUCTBUS CUIT MOJIEKYJIIPHOTO IIPUTSDKEHUS.

OnpIThI IO BBIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM cONU
WK caxapa.

OnbIThl 10 HAOJIIOAECHUIO TEMJIOBOIO PACIIMPEHUs Ta30B,

YKUJIKOCTEN U TBEPJBIX TEIL.

##HPar#H##OnpeneneHme 1aBjIeHMs BO31yXa B OallJloHe
LIpuia.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS
BO3/IyXa OT €ro o0bEéMa U HarpeBaHUs WM OXJIAXKICHUSI.
[IpoBepka rumnoTE3bl JMHEHHONW 3aBHCUMOCTH JIJIMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKON TpyOKe OT
TeMIIepaTypHhI.

Habutoienne n3MeHeHus: BHyTpeHHEN SHepruu Tena B

pe3ynbTare Temionepeaadyd M padoThl BHEUTHUX CHIL.
UccnenoBanue siBieHUs TEIIO0OOMEHA TIPU CMEIIUBAHUHT
XOJIOJTHOW U TOpsiYEN BOJBI.

Ompenenenne KOTUIECTBA TETUIOTHI, TOJIYI€HHOTO BOJIOM
Mpy  TEIJIOOOMEHE C HarpeThiM  MEeTaUTHYeCKUM
nwmHApoM. OnpeneneHue yAEIbHOM TEMITOEMKOCTH
BEIIIECTBA.

HccnenoBanue mporiecca UCIapeHus.

Onpenenenrie OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Ornpezenenue yaeIbHON TEIJIOTHI TJIaBICHUS JIbIA.




6.18

@dusnyeckue SBIEHHUS B IPUPOJAE: IOBEPXHOCTHOE
HaTSOKEHME U KalWULIPHbIE SBJIEHUS B IPUPOE,
KpUCTaJIIbl B IpUpojie, usnydeHue ConHia, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TYMaHa,
WHesl, CHera.

6.19

TexHuueckue  yCTpOWCTBA:  KallWUISIPbl, IPUMEpPHI
WCIIOJb30BAHUS KPUCTAILJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYMK TEeMIEpaTrypbl, TEPMOC, CUCTEMA OTOIUICHHS
JIOMOB, THTPOMETPHI, IICHXPOMETp, IMapoBas TypOuHa,
JIBUTATEIb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpuzanus Tei. [IBa posa 31eKTpUIECKUX
3aps0B
B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona
7.2 (3aBUCHUMOCTD CHUJITBI B3aUMOICHCTBUS 3apSXKEHHBIX TEJ OT
BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEX]y TEJIaMH )
Onektpuueckoe moje. HanpsEHHOCTh ANEKTPUYECKOTO
73 noJisd. [IpyHIMI Cynepno3unyy NeKTPUYECKUX MTOJIEN
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snexTpuyeckux 3apsaoB. JeMEHTapHbIN
7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [IpoBogHUKH U
TUDJIEKTPUKU
75 3aKOH COXpaHEHHS IEKTPUUECKOTO 3apsiia
76 ONeKTpUYeCKHii  TOK.  YCIIOBHA  CYLIECTBOBAHUSA
' ANEKTPUYECKOTO TOKa. MICTOYHMKN OCTOSTHHOTO TOKa
77 JlefcTBUSI AJIEKTPUYECKOTO TOKA (TETJIOBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
DnekTpuyeckas uenb. Cuiia Toka. IJIEKTPUIECKOe
7.8 HaIpsDKEHUE




COHpOTI/IBHeHI/IC IMPpOBOJIHHKA. Y,Z[CJ'II)HOC

7.9
CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu
[locnenoBarensHOEe W HapajuieIbHOE
7.11 COEIMHEHUE TTPOBOJHUKOB
PaGoTta u MOILITHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
713 DneKTpuuecKue IMenu M MOTPEOUTENH SJICKTPUUYECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
714 [TocTrossHHBIE MarHUTHI. B3auMoielicTBUE MOCTOSTHHBIX
' MarHuToOB
715 MaruutHoe mosie. MarHuTtHoe mone 3eMid U €ro
' 3HAa4YCHHUE NIl )KU3HU Ha 3emiie
OmneiT DpcTena. MarHuTHOE 110J1€ JIEKTPUUYECKOTO TOKA.
7.16
[IpuMeHeHue 2JIeKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
717 DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonab3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
718 OneiTel  @apagess.  SIBneHue  3IEKTPOMArHUTHOM
’ unaykuuu. [pasuno Jlenna
Onektporereparop. CrocoObl MOTYIEHUS DIEKTPUIESCKOU
7.19 SHEPruu. DJIEKTPOCTAHLINU Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
7.20

[IpakTuyeckue paboOTHI:




OmnbITH IO HAOIIOACHUIO JIEKTPU3ALMHY T HHAYKIUCH U
IIPY COIPUKOCHOBEHUH.

HccnenoBanue ACUCTBUSA  JJIEKTPUYECKOTO IIOJIA  HA
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka M mnpoBepka pabOThl BJIEKTPUYECKON LU
IIOCTOSIHHOT'O TOKA.

W3mepenue u perysinpoBaHue CUIbl TOKA.

W3mepenue u peryupoBaHue HAIIPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
pEe3UCTOp, OT CONPOTHUBIICHUS PE3UCTOpPA U HAIPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUpPYIOIINE 3aBUCUMOCTh
EKTPUYECKOTO0 CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAJU IONEPEYHOI0 CEYEHHs M MaTepuaa.
IIpoBepka mpaBwiia CIOXKEHUS HANPSDKEHUN  IIpU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Asi CHJIbl TOKa MpPU HapauieIbHOM
coeMHEeHUN  pe3uctopoB.  Ompenenenue  pabOThI
NEKTPUYECKOTO TOKA, MIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MAYIIETO YE€PE3 JIAMIIOUKY, OT HAIPSKEHUS Ha
Hel. Ompenenenne KIIJI narpesarensa. MccnepoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJISl HOCTOSIHHBIX MarHuTOB MpU
ux 00beMHEHUH U pa3aeneHun. ViccienoBanue 1eiCTBHS
ANEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpenKy. OmbITHL,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMO/IEHCTBUS
KaTymIKM C TOKOM M MarHuTa OT CHJIbl TOKa U
HalpaBJICHUs TOKa B Karymike. M3ydeHue neicTBus
MarHMTHOI'O NOJISl Ha MPOBOJHUK C TOKOM.

KouncrpymnpoBanue u U3y4eHUe paboThI
anektpoasurarens. Mzmepenue KII1/]




SHCKTPOﬂBHFaTCHBHOﬁ YCTaHOBKH. O1BITEI 1o
HUCCICOOBAaHUIO ABJICHHUA BHCKTpOMaFHHTHOﬁ WHIAYKIHH:
Hucciacag0BaHUC W3MCHEHMH 3HAYeHUSI U HaITpaBJICHUIA
HMHAYKIOUMOHHOI'O TOKa

7.21

Ousnyeckue SBIEHUS B MPUPOJE: DJICKTPUUECKUE
SBJIEHU B  arMmocdepe, OBJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE ToJie 3eMJId, Ipeid MOI0COB,
POJIb MAarHUTHOTO TOJIS JJIs )KM3HHU Ha 3emMJie, MOJIIpHOe
CUSTHUE

7.22

TexHUUeCKHEe YCTPOMCTBA: 3JIEKTPOCKOIN, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUUYCCKOW SHEPTHUH,
JIEKTPOOCBETUTEIILHBIC ~ MPUOOPHI,  HArpeBaTEIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENIN, JJICKTPOMATHUT, AJICKTPOJBHUTATEIb
MTOCTOSIHHOTO TOKA, TEHEePaTop IMOCTOSTHHOTO TOKA

9 KJIACC
Kon
Kon anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe ABwKeHMe. MarepuanbHas — TOYKA.
Cucrema orcuéra
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
8
HepaBHoMepHOe npsiMosinHelHOE ABMKeHHE. CpeaHssa U
8.4 MIHOBEHHAas CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JBUKEHUU
YckopeHue. PaBHOYCKOPEHHOE — NPSMOJIMHENHOE
8.5 JBUKEHHE
8.6

CBoOoaHoe nmagenne. OneITel [ anunes




PaBHOMepHOE nBMXkEHHE MO OKpYyKHOCTH. llepumon u

8.7 .
yactoTa oOpauieHus. JIluneitHas u yriosasi CKOPOCTH.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HproTOHA
8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuiia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuia TPEHHUS CKOJIBKEHMS, CHJIa TPEHUs
' IIOKOS1, IpYT'He BUJIbl TPEHUS
814 Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS.
Yckopenue cBOOOIHOTO MaICHUS
815 IBmxenne  munaHer  Bokpyr  Comnupa.  Ilepsas
KOoCMHUYecKasi CKopocTb. HeBecoMocCTh U eperpysku
8.16 PaBHOBecue marepuanbHO ToukH. AOCOIIOTHO TBEPAOE
' TEII0
PaBHOBecue TBEpAOro TeEma € 3aKPEITIEHHOM OCBIO
8.17 BpaunieHuss. MomeHT cwibl. LleHTp TskecTH
: MIyibc Tena. M3aMenenue ummnynbca. UIMnynbsc cuiibl
8.18 Vmmy " y Vmmy
8.19 3aKOH COXpaHEHMS UMITYJIbCa
8.20 PeakTuBHOE ABMXEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.92 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b
' SHEpPruu 1 paboThl
[ToTrenunanpHas SHEprus Tena, MOJHATOIO
8.23 HaJ TIOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHast SHEPTHS CKATON NPYKUHBI
8.95 Kunernueckas sneprus. Teopema 0 KHHETHYECKON

SHEPTUu




8.26

3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH

8.27

[IpakTuueckue paboOTHI:

Omnpenenenne cpeaHE CKOPOCTH CKOJIbKEHUsS Opycka
WM ABWXXCHHUA IIAapHKa 110 HAKJIOHHON IIJIOCKOCTH.
OmnpeneneHre yCKOpEHUsl Tella MPH PAaBHOYCKOPECHHOM
JIBIKEHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHHM IIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM HIPU PABHOYCKOPEHHOM
JBM>KEHUM 0€3 HayallbHOW CKOPOCTH ITyTH OTHOCSITCS KaK
psA HEUYETHBIX  YHMCelI, TO  COOTBETCTBYIOLIME
IIPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPCHUA CKOJIbKCHUA
OT CHJIBI HOPMAJIBHOTIO  JABJICHHA. OnpeneneHI/Ie
KOB(I)(l)I/ILII/IeHTa TPCHUS CKOJIbXKXCHUS. OHpeI[CJ'ICHI/IC
JKECTKOCTH IPYXUHBI. Onpez[eneHI/Ie pa6OTBI CHIJIBI
TpEHUA TPHU PABHOMCPHOM ABHXXCHUHU TCJIa II0
l"OpI/I3OHTaJ'ILHOI71 IMOBCPXHOCTH. Onpez[eneHI/Ie pa60TBI
CHJIBI YIIPYT'OCTHU IIPpU oabEME rpysa ¢ uCrioJIb30BaHUEM
HCIMOJABUXKHOT'O U ITIOABHXKHOI'O OJIOKOB

8.28

dusznueckue sSBJICHUS B npupoac: MpUInBbI U OTIIHNBBI,
JABHOKCHHUC IIJIAHCT ConaeyHol CUCTCMbI, PCAKTHBHOC
ABUKCHUC KHUBBIX OPTaHNU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHUIOMETpP,  JATYUKH
MOJIOKEHUS, PACCTOSHUSA U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHIKCHHC. OcHOBHBIC XapaKTCPUCTUKU

9.1 KoJIeOaHU: TIepUO/I, YacTOTa, aMILJIUTY1a

9.9 Maremarnueckuit 5 IIPY>KUHHBIN MasTHUKHU.
IIpeBpatieHre sHEprux Npu KoJaedaTeIbHOM JBHKEHUH

03 3aryxatomue KojaebaHus. BeiHyK1eHHbIe KoeOaHus.

Pe3onanc




9.4

Mexannueckue BOJIHBL. CBOMCTBa MEXaHMYECKHUX BOJIH.
[IpononbHbIE U TIONIEpEYHBbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpOCTb €€ pacrpocTpaHeHUsl. MexaHnyecKue BOJIHbI B
TBEPJIOM TEJIE, CEUCMUYECKUE BOJHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHue
3BYyKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Onpez[eneHI/Ie YaCTOThI u nepuoaa KoJIEOaHMH

MaATEMAaTHUYCCKOIro MassiTHHUKA.
OHp CACJICHUC HaCTOThI n nepuoaa KoJIeOaHHH
MPY>XKUHHOI'O MasITHUKA

HccnenoBanne 3aBUCUMOCTH — IlepuHoja  KOJeOaHUi
MOJBCIICHHOIO K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJeOaHWi
MPYXKHHHOTO MasTHHUKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH neprozaa KoneOaHui rpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH
npyKuHbL. M3Mepenne yckopeHust CBOOOHOTO MaIeHHS

9.8

@u3nyecKue ABJIEHUS B MPUPOAE: BOCHPHUITHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
IIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOJIB30BAaHUE
YIIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE

BOJIHBI
DIEeKTPOMArHuTHOE MoJj€e. DIEKTPOMATHUTHBIE BOJIHBI.
10.1 o
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [[Txana 3NEKTPOMArHUTHBIX BOJIH
10.3 DeKkTpoMarHuTHas npupoja ceeta. CKOpocTh CBETA.

BomnHoBEIE cBOIICTBA cBETA




[IpakTuyeckue pabOTHI:
10.4 N3yuenue CBOWCTB AJIEKTPOMArHUTHBIX BOJH
C TIOMOUIbI0 MOOMITBHOTO TeieoHa
Ousnyeckue SBICHUS B MpHUPOJAE: OHOJIOTHYECKOe
10.5 JEHCTBHUE BUIUMOTO, YIbTPa(PHOIETOBOTO U
PEHTTEHOBCKOTO M3IyYEeHHI
Texnuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
10.6 .
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBas monensb cBera. MicTouHuku cBera
11 11.2 [IpssmonuHeitHOE pacpocTpaHeHHe CBeTa
113 OTtpaxxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHUS
' cBera
114 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA.
[TosiHOE BHYTpEHHEE OTpaKEHHE CBETA
115 JIunza. Xox nyyen B 1uH3e
116 OnTrueckast cucrema goroanmnapara, MUKpOCKona 1
' TeJecKoIa
117 I'na3 kak ontuyeckas cucreMa. bim3opykocts u
' JaTbHO30PKOCTh
Paznoxxenue 6enoro csera B cnektp. OnbiTel HploTOHA.
11.8 CroxeHne CrieKTpalIbHBIX IBETOB. Jlucmepcust
cBeTa




[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHUsSI CBETOBOTO
Jy4a OT yIJia HaJeHus.

W3yuenmne XapakTepUCTHK H300pakeHHs] HpeaMeTa B
IUIOCKOM 3€pKale.

HccnenoBanne  3aBUCHMOCTH — yIjila  NPEJIOMIICHHS

CBC€TOBOI'O JIy4da OT yrjia maaCHusA Ha rpaHUIEC «BO3AYX —

11.9 CTEKJIO».
[onmyyenne n300pa>keHHUIA C TOMOIIBIO COOMpAOIIEH
JMH3BI.
Omnpenenenne (POKYCHOrO pacCTOSHUSL M ONTHYECKOM
CHJIBI COOUPAIOLIEH JTUH3bI.
OmnBITH IO Pa3I0KEHUIO OEJI0T0 CBeTa B CrieKTp. OIbITHI
M0 BOCIIPUATHUIO [IBETA MPEAMETOB IIPU UX HAOIIOJACHUHT
yepe3 LBETOBbIE (PUIIBTPHI
Ousnueckue sBieHUs B npupoze: 3arMmeHus ConHna u
11.10 JlyHpbl, 11BETA TEJ, ONTUYECKUE SBJICHUS B aTMOC]epe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHudeckue ycTpoucTBa: OYKH, IEPHUCKOIL,
' ¢oroarnmapar, ONTHYECKUE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
OmnsiThl Pesepdopaa u miianerapHas MoJiesib aToMa.
12.1
12 Mogens aroma bopa
122 Hcnyckanue u NOroneHne cBeta aToMoM. KBaHTHI.
JInnenyaTele CIIEKTPHI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
12.4 Crpoenue atoMHOr0 sapa. HykiioHHas MOieTh aTOMHOTO
' snpa. M3oromsl
125 PagmoaktuBHble TpeBpamenus. [lepmon momypacmanga
' aTOMHBIX SJIEP
126 Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsOBOTO U
' MacCOBOTO YHCEI
12.7

3Hepr1/151 CBs31 aTOMHBLIX SJICP. CBs13b MaccChl U SHCpPTUn




Peaknuu cunTesa u nenenus saep. VIcTouHuKY SHEpruu

12.8 N
ConHua u 38€311
129 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' M3ITy4eHUN Ha JKUBBIC OPraHU3MBbI
[IpakTuueckue padbOTHI:
HabntoneHne CrijionIHpIX U TMHEHYaThIX CIIEKTPOB
U3ITy4YCHUSI.
12.10
HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUU YACTULIBI IO
TOpMO3HOMY TyTH (TI0 (hoTOrpadusim).
W3mepenne paanoakTHBHOTO (poHA
Odusnuyeckue SBIECHUS B TNPUPOJIE: €CTECTBEHHBIH
paAMOaKTUBHBIN ¢ox, KOCMHUYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE U3JIYYCHHE TMPUPOIAHBIX MHHEPAJIOB,
JeCTBHE pPAJUOAKTUBHBIX W3IYyYEHHH Ha OpraHu3M
YeloBeKa
1912 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaJ'IbHHﬁ A03UMETP, KaMEpa Bunscona

IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHUSI

Kon
NpoBepPsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0CBOEHHs OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpamMMbl OCHOBHOI0 001ero odopazosanust Ha ocHoBe ®I'OC




[lonnmanne pond  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O POJIU IKCIIEPUMEHTA B (PU3HUKE,
0 cucTeMoobpa3ymomieil poiau GU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH, 00 3BOMIONNHU (PU3NIECKUX 3HAHUN U UX POJIU
B LEJIOCTHOM €CTECTBCHHOHAY4YHOM KapTHMHE MHpa, O BKIAIC
POCCHIMCKMX M 3apyOeKHBIX YYEHBIX(M3UKOB B paA3BUTHE HAYKH,
OOBSICHEHUE IPOLIECCOB OKPYKAIOLIETO MUpA, Pa3BUTHE TEXHUKU U
TEXHOJIOTUI1

3HaHUs 0 BUIaX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUH KakK Cr1ocooe
CyIIECTBOBaHUS MaTepu, OO0 AaTOMHO-MOJICKYJSIPHOH TEOpHH
CTpPOEHHS BelIeCTBa, O (U3MUYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHUE pa3audarh SBJICHUS 110 OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOe SBIICHICE,
YMEHHE PaclO3HABATh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHHIM
B OKPY’KAIOIIEM MHUPE, BBIIENSSA UX CYIIECTBEHHbIE CBOMCTBA

(mpu3HaKH)

BJ'I&}ICHI/IC OCHOBaMH TOHSITHMHOTO amnmnapara M CHMBOJHUYCCKOI'O
sA3bIKa (1)I/ISI/IKI/I M HCIIOJIB30BAHUC HX IJId PCIICHHA y‘~I66HI)IX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/I3I/ILIGCKI/IC SABJICHUA H
MMpONHECChI, UCIIOJIb3Ys (I)YHZ[aMeHTaHBHBIC " OMIIMPHUYCCKUC 3aKOHBI

YMeHue OnuChIBaTh HN3YUCHHBIC CBOICTBA T€Il U (I)I/I3I/I‘IGCKI/IC SIBJICHHUA,
HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Binanenue ocHOBaMHM METOAOB HAy4yHOrO IIO3HAHUA C YUYETOM
coOnrofieHusl MpaBuiI O€30MacHOTO Tpyja: HabmoaeHue (PU3NIeCKIX
SIBJIECHUMN:

YMEHHE CaMOCTOSATEIbHO COOMPATh SKCIIEPUMEHTATILHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBAaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
ONbITa W 3alUCBIBaTh €r0 pe3yiabTaTbl, (POPMYIUPOBATH BBIBOJBI,
MMPOBCACHUC MPAMBIX U KOCBCHHBIX I/I3MepeHI/If/'I @HSH‘IGCKI/IX BCIIMYHNH:
yMEHHE IUIAaHUPOBaTh HM3MEPEHUs, CaMOCTOSATEIbHO COOHpaTh
OKCIIEPUMEHTAIIbHYI0 ~ YCTAHOBKY [0 HMHCTPYKIHH, BBIYHUCIIATH
3HAUCHHE BEIUYMHBI M AHAJIM3MPOBATh MMOJYYCHHBIC PE3YNIbTAaThl C
y4E€TOM 3a/IaHHO# TIOrPEIIHOCTH PE3YJIbTATOB U3MEPCHHU; IIPOBECHHUE
HECJIOKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBAHUI, CaMOCTOSTEIbHO
cobuparth  JKCIEPUMCHTAIbHYIO  YCTAHOBKY M MPOBOJHTH
UCCICOBAaHUE 0  HMHCTPYKIUH, IPEACTABISATH  IOJyYCHHBIC
3aBUCHUMOCTH (DU3UYCCKHX BEJIMYHH B BHUIC TaOJNUI[ U TpadUKOB,
YYUTHIBATH  [OTPEINHOCTH, [JeNlaTh BBIBOJABI [0  pe3yJbTaTam
UCCIIeIOBAHHUS

[lonnmanme  XapakTepHBIX  CBOMCTB  (pu3mueckux  Mojenei

(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, MXHJKOCTEH M TBEPABIX TeEJ, IUJIAHETApHAs MOJEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO S/ipa) M yMEHHE NPUMEHSTh WX JUIsI
00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
qyuci€ K B KOHTEKCTE CHUTyallUd NPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH NIPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacué€THble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONB3YSl 3aKOHBI U (OpMynbl, CBsA3BIBAIOIIKME (PU3UUYECKHE
BCJIIMYMHBI, B YaCTHOCTH, 3aIMCbIBATHL KPATKOC YCJIOBHUC 3aJadu,
BBISBIISITh HEJOCTAIOILIME JaHHBbIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEoOXoauMBbIe ISl €€ pelleHus], UCIOJIb30BaTh CIIPaBOYHbIE JTaHHbIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3Ha4YeHUsl (PU3NYECKON BEIUYMHBI; YMEHHE OINpPENesATh pa3MepHOCTh
(bu3nUecKoil BETMUNHBI, TOJYYEHHON NP pEIIeHUH 3a/1a41

YMeHue XapakTepu30BaTh MPUHIUMBI  JEHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCIE OBITOBBIX NPHOOPOB, W TPOMBIIUICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHMIO, UCTIONB3YS 3HAHHS O
CBOMCTBaX (PU3UYECKHX SIBICHUI U HEOOXOIUMbIE (PU3NIECKUE




3aKOHOMEPHOCTH

10

VYMeHrne HcHoiab30BaTh 3HAHUS O (bI/IBI/I‘IGCKI/IX SABJICHHUAX B
MOBCEIHEBHOM KM3HM 11  oOecreyeHHs O€30HacHOCTH  TPH
oOpaleHny ¢ OBITOBBIMH TPHOOPAMU U TEXHUYECKHUMHU YCTPOHCTBAMH,
COXpaHEHHs 3/I0pOBbS UM COOJIONEHHS HOPM SKOJIOTHYECKOTO
HOBEAICHUSI B OKpYXKalOIIeH cpeae; MOHMMaHHEe HEO0O0XOIUMOCTH
NPUMEHEHHS JOCTHKECHUH (PU3NKU M TEXHOJIOTHUH /sl pAllMOHAIBHOTO
HPUPOIOTIOIB30BAHUS

11

OnbIT moWCKa, NPeoOpa3oBaHHWs W MPEICTABICHHUS WHPOPMALUU
¢duznyeckoro coJlepKaHus c HCIIOJIb30BAaHUEM
MH(OPMaLIMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh
JIOCTOBEPHOCTh IOJIyYEHHON HH(pOpMaluu Ha OCHOBE HMMEIOIIUXCS
3HAHUM U JONOJHUTENBHBIX NCTOYHUKOB; YMEHHE HCIIOJIb30BaTh IIPU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHUil Hay4YHO-IOMYJISIPHYIO JIMTEPATypy
(U3NYECKOT0 CONEPKAaHUS, CIIPABOYHbIE MaTepUalbl, PECYpChl CETH
WutepHer; BrnageHue 0a30BBIMH  HaBBIKAMH  MpeoOpa3zoBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyIO; YMEHHE
C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
UHGPOPMAILIUU U3 HECKOJIBKMX HCTOYHUKOB

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA OI'D9

1O ®U3UKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
Mexannueckoe  aBwkeHue. MarepuanbHas Touka. (Cuctema  oTcuéra.
11 OTHOCUTENBHOCTD JIBUXKEHHS
PaBHOMepHOE U HepaBHOMepHOe aBHkeHue. CpenHss ckopocTb. Popmyna amus
1.2 BBIYHCIICHHS CPETHEN CKOPOCTH: V = S/t




PaBHOoMepHOE mpsiMOSIMHEWHOE ABMKEHUE. 3aBUCUMOCTh KOOPJMHATHI Tela OT

BPEMEHH B Cily4ae PaBHOMEPHOTI'O IIPSIMOJIMHEWHOIO IBUKEHHUS:

1.3 X)) =x,+vt
I'padyiku 3aBUCUMOCTH OT BpPEMEHHM IS TPOCKIMU CKOPOCTH, TMPOCKIIHH
MepeMeIIeHus, IyTH, KOOPAWMHATBI TIPH PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIDKEHUH
3aBMCMMOCTh KOOPJMHATHI Tejla OT BPEMEHHU B Clly4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBH)KCHHUS:
2""1
Syl(f)=vo *1+ax* =
-
Qopmynbl AN MPOCKIUU TMEPEMEIICHUs, MPOCKIMU CKOPOCTH M MPOEKLIUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
14 t*
' sr(a‘)=v._h_-r+ax-3~
U.‘f(r) =Up,+a, L,
a.(f)=cast,
2 2
UI.T_ - Yy ZEHISI
['padmku 3aBUCHUMOCTH OT BPEMEHU AJsi MPOEKIUH YCKOPEHUS, MPOEKIINH
CKOPOCTH, TPOEKIUU TMepeMelleHusl, KOOPAMHATHI MPH PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABH)KEHUU
CBoboanoe manenue. OopMysbl, OMUCHIBAIONINE CBOOOJHOE MAaJIEHHUE Tea TI0
15 BEPTHUKAIH (BUKEHHE Tella BHU3 HIIM BBEPX OTHOCUTEIHEHO TOBEPXHOCTH 3€MITH ).

I'paduky 3aBUCHMOCTH OT BPEMEHHM Il IPOEKIMH YCKOPEHUS,

MPOCKOHU CKOPOCTHU U KOOPAWHATEI ITPpH CBO60J1HOM NMagcHu TEJIa MO0 BEPTUKAIIN




CxopocTh paBHOMEPHOTO JBMKEHMS T€Ja 110 OKpykHOCTH. HampaBnenue
CKOpPOCTH.
dopmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U IEPUOT

oOparieHus:

2R
T

LentpocTpeMutenbHoe yckopenue. HampaBieHue LEHTPOCTPEMUTEIHHOTO

yckopenus. @opmyra [l BBIYUCICHUS YCKOPEHUSI:

1.6
2
i, = L
TR
dopmyiia, CBSI3BIBAIOIIAS IEPHO/ U YaCTOTY OOpAICHUS:
1
'|L.' i
! 4
Macca. ITnotHocts Bemectsa. @opmyia i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 v
18 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cuil
19 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIEN Ha
TEJ0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
Bo— s
1.11 2 1—2
112 Tpenue 1Mokos U TpeHue cKonbxeHuss. Gopmyna i BEIYUCICHUS MOAYJIS CUIIbI

TPCHUSA CKOJILXKCHUS:




1.13

Hedbopmarus Tema. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YyIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

My -1~
R i
Cuna TSKeCTH. yCKOpeHI/Ie CBO60,Z[HOI‘O IHaacHus.

®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOIM3H 1oBepxHOocTH 3emuin: F = mg.

HBI/I)KGHI/IC IJIAHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHUYCCKasl CKOPOCTh.

HesecomocTs n neperpysku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BEIUUMHA.
D=mi

HNmnynse cucremsl Ten. U3MeHnenne nmnyibca. MIMImynbe cusbl

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIA BaMKHYTOﬁ CHUCTCMBI TCII:
Pp=myU +m,U, =const

PeakTuBHOE ABHKEHHE

1.17

Mexanundeckas pabora. @opMyina JJ1s1 BEIYUCICHUS paOOThI CHUITBI:

A=Fsooso

Mexananueckass MOITHOCTD:

n=4
I




1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BIYUCIICHUA

KUHETUYECKON DHEPIUU:

m'’
EA_=T

TeopeMa o kuHeTHUeCcKOU d3Heprun. Gopmyia i BBIYUCICHUS TOTCHIMAIBHON

OHCPIyUU TCJIa, IOAHATOIO HAX

SeMiéii:

E,=mgh

1.19

Mexanuyeckas dHEprus:
E=E;+E p
3aKOH COXpaHEHUsl MeXaHu4YecKoi 3Heprun. @opmyia A 3aKOHa COXPaHEHUS

MEXaHMUYECKOHN 3HEpPIUU B OTCYTCTBHE cUJl TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOM SHEPTHHU IIPU HAJIINUYUU CUJIBI TPCHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Peruar. Moment cwtsr: M - FI.

VYcioBue paBHOBECHS pblyara:
M +M, +...=0
[TonBwxHbIN 1 HenoABWXKHBINA 010ku. KIIJI mpocThIX MeXxaHU3MOB,

= Aronesman
Aﬂl‘p&"!&:ﬂ:ﬂaﬂ'




1.21

JlaBrieHune TBEPAOTO TeNa.

@opMyia U1 BBIYMCIICHUS NABJICHHS TBEPIOIO Tena:

-y
P=g:

JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUIKOCTH.

q)OpMy.Ha IJId BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH!

p=pgh+p,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akon Apxumena. Dopmyna g onpeAeNeHUs BBITAJIKUBAIOIIEH —CHUJIBL,

ﬂeﬁCTBYIOHIeﬁ Ha T€JI0, HOl"py}KéHHOG B X KUJKOCTb HUJIM I'a3:

Fam =P8V

VYcaopue nnaBanus teia. IlnaBanue CYZI0B 1 BO3AYyXOILIaBaAHUEC

1.24

MexaHUYeCKHE KOJICOaHusl. AMHJ’II/ITYILB., nepuoa U 4aCTtora KOJIeOaHMIA.

dopmyiia, cBI3bIBAIOLIAS YACTOTY U NEPUOJT KOJIeOaHUI:

1.25

MareMaTuueckuil 1 py>KUHHBIA MasTHUKU. [IpeBpamienue suepruu npu
Kosie0aTeabHOM JIBUKEHUU

1.26

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc

1.27

MexaHandecKrue BOJHEL HpO}IOJ’IBHBIC N TIOIIECPCYHBIC BOJIHBI. HJ'II/IHa BOJIHbBI U

CKOPOCTb PaCIpPOCTPAHEHHUS BOJIHBI:

L=v-T

1.28

3Byk. [’ pomMKoCTb 1 BbIcOTa 3ByKa. OTpa’keHNE 3BYKOBOI BOJIHBI HA FPAHULIE IBYX
cpea. UHdpa3Byk U ynbTpa3Byk




1.29

IIpaxmuueckue pabomul

W3mepenue cpenHell IIIOTHOCTH BEUIECTBA; apXHUMEIOBOW CHIIBI, KECTKOCTHU
NPYXUHBL, KO3(PPUIIMEHTa TPEHUS CKOJBXKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpellHeld CKOPOCTH JIBIXKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHus OpycKa Mpu ABUKEHUH 10 HAKJIIOHHOM IJIOCKOCTH; YaCTOTHI U ITepHoIa
KojeOaHUi MaTeMaTH4YecKOoro MasTHUKA; YacTOThl M IepuoAa KoseOaHui
MPYXUHHOTO MasiTHUKA; MOMEHTA CUJIbL, IEUCTBYIONIETO Ha phluar; paboThl CHIIbI
YIOPYTOCTH NPH MOAbEME TPy3a ¢ TOMOIIbIO HETIOABMKHOTO 0J10Ka; paOOThI CHIIBI
YIOPYTOCTH MPU NOIBEME Ipy3a C MIOMOIIBIO MOABUKHOTO 0JIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CUJIBI OT 00bEMA MOTPYKEHHOM YaCcTH
TeJa U OT IUIOTHOCTH JKMJIKOCTH;, HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI OT
Macchl T€Ja; CUJIbl TPEHHSI CKOJBXKEHUS OT CHUJIbI HOPMAJIBHOIO JIaBJICHUSI U OT
pO/a MOBEPXHOCTH; CUJIbl YIPYIOCTH, BOSHUKAIOIIEH B MpPYKUHE, OT CTEIEHHU
nedopMaluu MPYy>KUHBL, YCKOPEHUsT OpycKa OT yIjia HakJOHa HampaBIsSIOLICH;
nepuoja (4acToThl) KoueOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEPHOJA
Koje0aHuil MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPY>KUHBI,
HCCJIEIOBAaHUE HE3aBUCHUMOCTH IMepuoja KoyeOaHUIl HUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pbluara

1.30

Qusuueckue s6NeHUs 6 npupode: TPHUMEPHl ABMKEHUS C Ppa3IMYHbIMU
CKOPOCTSIMM B KUBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHMS B IPUPOJIE U
TE€XHHKE, IPUIMBBI U OTJIMBBI, JABMKEeHUE Tu1aHeT CONIHEYHON CUCTEMBI,

PCAKTUBHOC ABUKCHUEC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpUATHC
3BYKOB JKUBOTHBIMHU, 3E€MJICTPACCHUC, ceiicMuueckre BOJIHBI, IYHAMH, 3XO0O

1.31

Texnuueckue ycmpoticmea: CIUIOMETP, NAaTUMKU IOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUs, TUHAMOMETp, NOMIIWIHUKN, PAKEThl, pblyar, MOJABWXHBIA U
HETOJIBI)KHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTBHIE MEXAHWU3MBI B OBITY,
cooOmiaronmecss cocyabl, YCTPOWCTBO BOJONPOBOJA, THMAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoC, apeoMeTp, HXOJIOT,
UCTOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TEIUIOBBIE ABJIEHW A




OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOSHUS BELIECTBA.

2.1 Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUI BEIIECTBA.
Kpucrannmuueckue u amopdHbIe T
JBymxkeHne wactul BemecTBa. CBs3b  CKOPOCTM  ABWXKCHHMS YacTHL C
2.2 Temneparypoil. bBpoyHoBckoe nBuxenue, tudpdy3us
2.3 CMaunBaHuE U KalWUISPHBIC SBJICHUS
24 TemnoBoe pacmmpenue u cxatue
2.5 TennoBoe paBHOBECUE
26 Buytpennsas sHeprus. PaGora u Teruionepesada Kak CIOCOObI HM3MEHEHUS
' BHYTPEHHEHN 3HEPIUH
2.1 Bunel Tennonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TyUCHHE
HarpeBanue u oxjaxaeHue ten. KoaumuecTBo TEMIOTHI.
VY nenpHas TEMI0EMKOCTD:
2.8 '
O=cml(t,—1,)
3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEMJIOBOIO
OanaHca:
2.9
0+G+..=0
Ucnapenue u koHaeHcauus. V3mMeHeHHEe BHYTPEHHEN SHEPruyd B MPOLECCE
UcCnapeHus W KoHaeHcauuu. Kunenue SKMAKOCTH. YaAenpHas TEIioTa
2.10
napooOpazoBanusi: L = Q/m
2.11 BnaxHocTh Bo3ayxa
[TnaBnenue u kpuctamuzanus. I3MeHeHne BHyTpeHHEH SHEpruu MpH IIJIaBICHUN
U KpUCTAJUTM3AIMK. Y eNbHas TeIIoTa MJIaBICHUs:
2.12 O

A==
m




BryTpeHHss dHeprus cropaHus TOILUIMBA. Y IeJbHAs TEIUIOTA CrOpaHus TOIUIMBA!

2.13 qg=0Q/m
2.14 [Tpuntumne! padoTs! TermoBsix Asuratenei. KIIJ[ TermoBoro apurarens
Ipaxmuyeckue pabomul
N3mepenne yaenbHOM TEMIOEMKOCTH METAINIMYECKOr0 LUIMHAPA; KOJIUYECTBA
TEIUIOThI, MOJyYEHHOTO BOJOW KOMHATHOW TeMmIepaTypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYHK) OIIyIIEH HarpeTbli IWIMHAP; KOJIUYECTBA TEIUIOTHI,
OT/JAHHOT'O HArpeThIM LWJIWHIPOM, IOCIE ONYCKAHMS €ro B BOJY KOMHAaTHOU
2.15 TEMIEpPaTypbl; OTHOCUTEJIBHOM BIAXHOCTHM BO3AYyXa; YACIbHOM TEILIOTHI
rJ1aBJeHus Jibjaa. MccnenoBanue nu3aMeHeHUsl TEMIIEPATYPhI BOABI TP PA3TIAYHBIX
YCIJIOBHSIX; SIBIICHUS TETJIOOOMEHA MPY CMEIIMBAHUH XOJOIHON U ropsiueii BOJIBI,
Mpoliecca UCrapeHus
Qusuueckue sA61eHUss 8 npupooe. TOBEPXHOCTHOE HATHXKEHHUE M KaWJUIAPHBIC
2.16 SIBJICHHS B IPUPOJIEC, KPUCTAIUIBI B IpUpoie, uznydenue CollHIa, 3aMmep3aHue
BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KalWUISpbl, IPUMEPBI UCTIOIb30BAHUS KPUCTAILIOB,
217 JKUJKOCTHBI TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, JBUTATENh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsiioB
3.2 B3auMmogeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
34 Onektpuueckoe mnonie. Hanpspok€HHOCTh  AiekTpuyeckoro mousisd.  [lpuHnun
' CYTMEPHO3UINH YJEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexrpuueckux 3apsaoB. JlelicTBHE 3JIEKTPUUECKOTO TONs Ha
' aNeKTpuueckue 3apsaanl. [[pOBOAHUKY U AUDIIEKTPUKU
3.6

[TocTostHHBIN 3nekTpruyeckuil TOK. JleiicTBUA 3nekTpudeckoro Toka. Cuia Toka.




Hanpsoxenue.

l=qg/t,U=A/

3JICKTpI/I‘-IeCKOC COIIPOTUBJICHHC. Y aenbpHOE SJICKTPHUYCCKOC COIIPOTUBJICHUC: R

3.7 =pl/S
3akon Oma ayis1 yuactka anekrpudeckon nenu: | = U/R
3.8
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
= % J— = = —
I,=I,; U=U,+U,; R=R +R,
39 [TapannensHOE coeIMHEHNE TPOBOHUKOB PABHOT'O COMPOTUBIICHMUS:
U=Uy;I=1I+1I; RZE.
e 8 £ -,3
CwmeniaHHble COSUHEHUS TPOBOJHUKOB
Pabota u momtHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenua:
3.11 2
. Q=I"-R-t
312 OneiT Opcrena. MarHuTHoe IMoJI€ TMPSMOTO NPOBOJHUKA € TOKOM. JInHuum
' MAarHUTHON MHAYKIIMHU
313 MarauTHOe o€ NOCTOSHHOIO MarHurta. B3aumoaeiicTBie TOCTOSHHBIX
' MarHuToB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15

OnbiTel @apazes. fABaeHue >JIEKTpOMarHuTHOM HHAyKIuu. [Ipasuiio Jlenna




lIpaxmuueckue pabomol
W3mepenue  3IEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH

SJICKTPHUYCCKOI'0 TOKA, pa6OTI>I SJICKTPHUYCCKOI'O TOKA.

3.16
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJHUKE
(pe3ucTophl, IaMIIOYKa), OT HANPsDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
COIPOTHUBIICHUS OT JJIMHBI IIPOBOIHUKA, TUIOMIAIN €r0 MOIEPEYHOr0 CCUCHUS U
YIEIBHOTO COMPOTHBIICHHS.
[IpoBepka mpaBmiIa sl HIEKTPHUECKOTO HANPSDKEHUS MPH TOCIE0BATEIIEHOM
COCMHEHUU TPOBOJHHUKOB; MpaBWJIA JUIS CHJIBI DJIEKTPHUECKOTO TOKA MpHU
napauIeIbHOM COeTMHEHUH MTPOBOAHUKOB (PE3UCTOPHI M JTAMIIOYKA)
Qusuueckue s6NeHUs 6 npupode: DIEKTPUYECKUE SIBICHHUS B aTMmocdepe,

3.17 3JIEKTPUUECTBO >KUBBIX OPraHM3MOB, MarHUTHOE NoJe 3eMi, apei¢ MOIHCOB,
POJIb MAarHUTHOTO TOJIS JUIs KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIIepMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIEKTPUYECKOW  OSHEPIUH,  DJICKTPOOCBETHUTENIFHBIE  HPUOOPHI,

3.18 HarpeBaTeIIbHbIE AJIEKTPONIPUOOPHI (mpumepsl), NIEKTPUYECKUE
NPEJOXPAaHUTENIH, HICKTPOMArHUT, OSJEKTPOJBUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA

3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlydeBasg monenb cBeta. [IpsamosimHEHOE pacipOCTpaHEHHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [Tpenomnenue cBera. 3aKOH MPEIOMIIEHHUS CBETa

3.23 Hucniepcus ceera

3.94 JIunza. Xox mydeir B nuH3e. DokycHoe paccTosHue TUH3BL. OnrTuyeckas cuia

' munsel: D = 1/F
3.25

I'na3 xak ontuyeckas cucrema. ONTUUECKHE HpI/I60pBI




IIpaxkmuueckue pabomul

###Par###lI3MepeHne ONTUYECKON CHJIBI cOOMparomiell JUH3BI, (OKYCHOTO
paccTosiHusl coOuparoiei JUH3bI (110 CBOICTBY paBeHCTBA pa3MepoB MpeIMeTa U

n300paxKeHusi, KOrjaa MpeiIMeT pacrojioKeH B ABOWHOM (okyce), mokaszarens

3.26 IIPEJIOMJICHHUS CTEKIIA.
###Par###lccnenoBanne CBOWCTBA HM300pa)KEHUs, MOJTYYCHHOTO C ITOMOIIBIO
coOuparoliel TMH3bI; U3MEHEHUs (POKYCHOTO PACCTOSIHUS IBYX CIIOKEHHBIX JIUH3;
3aBHCUMOCTH YTJIa MPEJIOMJICHHs] CBETOBOTO Jyya OT YIJia NMaJeHUs Ha TPaHUIIe
«BO3J1yX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3atrmenus ConHima u JlyHbI, 1BeTa Tell,
' onTHYECKUE SBJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIESCKHIE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PamnoaktuBHOCTE. Asb(a-, 6era-, ramma-u3nydcHus. Peakiun anbga-u Oera-
pacnana
4.2 OmnsiTel Pesepdopaa mo paccesauro anbda-yactuil. [Inanerapuas mogens atoma
4.3 CocraB aromHoro sjpa. M3oromst
4.4 Ilepron nonypacnaaa aTOMHBIX SIAEP
4.5 S nepuble peakiuu. 3aKOHBI COXPaHEHUSI 3aPSA0BOTO0 U MaCCOBOTO YHCEI
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIM paJlOaKTUBHBIA (OH,
46 KOCMHUYECKHE JIy9H, PaJIUOAKTHBHOE W3JIYUCHHE TMPHUPOIAHBIX MHUHEPAJIOB,
' JIEHCTBHUE PAJMOAKTUBHBIX U3Ty4YeHUN HAa OpPTraHWU3M YeJIOBEKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKON, UHIUBUAYAIbHBIN JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHECPTCTUKA







