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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3NKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUI M TpeOOBaHWUW K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroMm (eaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMMmbl 1o (u3uke HampaBieHO Ha GOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYalOIIUXCA W OPTraHU3alMI0 H3YUYEHUS
(bU3uKN Ha NEITENBbHOCTHOM oOcHOBe. B mporpamme mo (u3uKe yUHUTBHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemMera B peanusanuu TpedboBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaIllPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TAKXKe
MEXIIPEIMETHBIC CBS3UM €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o (hu3uKe ycTaHABIMBACT pACIPECIICHIE YUeOHOr0 MaTepraia
1o rojaMm o0yueHus (Mo Kiaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEILHOCTD
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEpKaHUs U
y4€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcsl.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOIMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4eOHOMY TIPEIMETY .

dusnka ABISACTCS CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MIPEIMETOB, IOCKOJBKY (PU3NYECKHUE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMHUEH U hU3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHpa, MPEAOCTaBlIAeT Hanbosee SICHbIC
oOpasipl MPUMEHEHUsI HAYYHOTO METO/a MO3HaHUs, TO €CTh Ccroco0a MoaydeHus
JIOCTOBEPHBIX 3HAHUU O MUPE.

Opna w3 THaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUM E€CTECTBEHHOHAYYHOW TPaAaMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusukn Ha 0a30BOM YpOBHE TMpeAIoyiaraetT OBJAJCHUE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSITDH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYUYHOT'O MCCIICIOBAHUS;

e HHTEPHPETHPOBATH  JIAHHBIE W  HCIOJIB30BaTh  HAyYHbIE
JI0Ka3aTeIbCTBA JUIs MOJTYyYEHUS BHIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBaHusi yueOHoro mnpeamera «Dduszuka» B
oOpa3oBaTenbHBIX oOpranusanusx Poccuiickoit ®eneparuu, peanu3yronmx
OCHOBHBIE  00I11€00pa30BaTEIbHBIE TMPOTPAMMBI, YTBEPKIEHHON peElIeHUEM



Komnerun MunucrepctBa npocsenieHust Poccutickoit denepannu (MpoToKoJI oT 3
nekabps 2019 r. Ne [1K4BH).
Heaun nzyyenust Gusnuku:

npuoOpeTeHNE WHTEpeca W CTPEMJICHHS OOYyYalomuXCsi K HaydHOMY
WM3YUYCHHUIO TMPUPOIBI, PAa3BUTHE WX HHTEIUICKTYAJIIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dhopMUpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHUs OCHOB
CTPOEHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POJIM (U3MKU JIS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEJACTABICHMH O  BO3MOXHBIX  cdepax  Oymymiei
podecCHOHANILHOMN ACATEIBHOCTH, CBSI3aHHOHN C (DM3MKOH, IOJTOTOBKA K
JabHEHIIIeMy 00y4YCHHUIO B 3TOM HAMPaBIICHUH.

JlocTKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1mrero o0pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a1aY:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHWW  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

npUOOpETEeHNE YMEHUW OMHUCHIBATh U OOBSCHATH (DU3MYECKUE SIBICHUS C
WCTIOJIb30BAaHUEM TOTYUCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB PCIICHUS NPOCTEUIUX PACUYCTHBIX 3amad ¢
HCITIOJIb30BAaHUEM buznueckux MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAONIOAAaTh PUPOTHBIC SBICHUS U BBHITIOIHITH OTBITHI,
nabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BAaHUEM U3MEPHUTEIHHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOThI ¢ MH(MOpMaIUel GU3NIECKOro COACepKaHuUs,
BKJTIOYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3UKH, aHATN3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTBHON NeATeTbHOCTH, CBI3aHHBIMH
Cc (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHYKCHHUAX (U3NICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpa3oBaHus otBoauTcs 238 yacoB: B 7 kimacce — 68 wacoB (2 yaca B Henemo), B 8
Kjacce — 68 4acoB (2 yaca B Henelnwo), B 9 kinacce — 102 yaca (3 yaca B HeAeno).

[Ipennaraemsiii B mporpamme 1no Qu3MKe NMepeueHb J1adopaToOpHBIX padboT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JeIaeT BbIOOP MPOBEICHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHAMBUIAYAIBHBIX OCOOCHHOCTEH
00yJarolmXxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHHN, MpeIIaraéMbiXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3UKeE.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOILEr0 MUPa.

®usuka — Hayka O mpupone. SBieHus npupoabl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Duznyeckue
npudopsl. [lorpemHocts u3mepenuil. MexayHapoaHas CUCTEMa €IMHMII.

Kak ¢usuka wu japyrue ecTecTBEHHbIE HAyKH HW3Y4aloT MPHUPOIY.
EcTecTBeHHOHAYUYHBIII METOJl TO3HAHUSA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBHIKEHHE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NYeCKUX SABJICHHUI C TOMOILBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npuOOPHl U MPOIEAypa NPSIMBIX U3MEPEHUIN aHAIOTOBBIM U
I (HPOBBIM TPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHue UEHbI IeTIEHUS MIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.
2. H3mepenue paccTosIHUN.
3. H3mepenue o0bEMa )KHAKOCTU U TBEPJOTO TENA.
4. OmpeneneHue pa3MepoB MaJbIX TEN.
5. M3MepeHue Temmeparypbl MpPU TMOMOIIM KUJIKOCTHOIO TEPMOMETpa M
JIaTYAKA TEMIIEPATyPHI.

6. IIpoBeneHue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
nIapuKa, MyImeHHOro0 TOPU30HTAIBHO, TeM OOJibllle, YeM OOJIbllle BHICOTA
IyCKa.

Paszpnes 2. IlepBoHayajibHble CBEACHUS 0 CTPOCHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. OMNbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenne wyactuil BemecTBa. CBiI3b CKOPOCTH JABWKEHUS YACTHI[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue vacTuil
BEIIECTBA: MTPUTSHKEHUE U OTTATIKUBAHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEN U TBEPIBIX
(KpucTauIM4ecKux) Tejd. B3auMOCBS3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddyszum.
3. HaOmionenue — siBneHui,  OOBACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOAOM pSAAOB (C  HCIOJIb30BaHUEM

dbotorpaduit).
2. OnbITHI 10 HAOIIOICHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.
3. OmbITHI O 0OHAPYKEHUIO IEUCTBUS CHJT MOJICKYJISIPHOTO TIPUTSIKCHUSI.
Pa3nen 3. /IBuskeHHe U B3aUMo/IelicTBHE TeJl.
MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABM>KEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SIBiieHue wWHepHUU. 3aKOH HMHEpUUH. B3auMoJelcTBHE Tel Kak IpUYMHA
M3MEHEHHSI CKOPOCTH JIBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTU Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJUYECTBOM MOJICKYJ B €IMHUIIE
o0BnEMa BelecTna.
Cuila Kak XapakTepucTuka B3aumojaeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHHUSI U CUJia
TskecTd. Chila TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAMpPaBJICHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuia. Cuia TpeHus.
TpeHune CKONIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaOmronenue MexaHUUYECKOTO ABUKEHHUS Tela.
2. HM3mepenune CKOpOCTH MPAMOINHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHve n3MeHeHUs! CKOPOCTU NP B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cCuj, HapaBJIEHHBIX O OJHOU MPSIMOiA.
Jlabopamopnuie pabomuel u onvimol.
1. OmpeneneHre CKOPOCTU PaBHOMEPHOIO JIBUKEHUs (IIapuKa B JKUJKOCTH,
MOJIEJIH DJIEKTPUUYECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. OmpeneneHne CpeIHEH CKOPOCTH CKONBKECHHS OpycKa WU IapuKa TI0
HaKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TEINA.

4. OmnbITHI, JEMOHCTPUPYIOLIKME 3aBUCUMOCTh pacTshKeHHs (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paszneu 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEH U Ta30B.



Jasnenue. CriocoObl yMEHBIICHUS U yBEIUYCHUS JaBicHUs. [aBnenue rasa.
3aBUCMMOCTh JaBJeHUs raza or o0béma, Temmneparypbl. llepenaua maBneHwus
TBEPABIMU TEJNAMHU, XUAKOCTIMHU W raszamu. 3akoH [lackams. [IneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOuHbl. ['mapocratnueckuit
napanokc. Coobmmarommmuecs cocyabl. [ uapaBindeckue MEXaHU3MBbI.

AtMocdepa 3emun u atmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aAywHON oOonouku 3emiu. OnweiT Toppuuennu. M3mepenune atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOCHEPHOTO JTaBJICHUS.

[elicTBue KUAKOCTU U ra3a Ha NOrpy>KEHHOE B HUX Te0. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBaHue.

Hemoncmpayuu.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBiaeHUs KUJIKOCTBIO U FA30M.
Coobmaromuecst CoCybl.
I'mppaBnuueckuii mpecc.
[IposiBnenue nericTBrsi aTMOC()EpHOTO JaBICHUS.
3aBUCUMOCTh BBITAJIKMBAIOLLEH CHUIIBI OT 00bEMA MOTPYKEHHOMN YacTu Tena
Y TUIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.
8. YcCIOBHE IUIaBaHUS TEJI: IIABAHUE WJIU NOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJA U AKUJKOCTH.
Jlabopamopnwie pabomul u onvimol.
1. HccnenoBanme 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPyKEHHOU B
KUJKOCTb YaCTH Tela.
2. OnpeneneHue  BBITAJIKHUBAIOWIEH CHIIBI, JCHCTBYIOIIEHM Ha  TEINO,
MOTPYKEHHOE B )KUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKABAIOIIEN CHIIBL, JEUCTBYIOIIEN HA TEIIO
B JKMJIKOCTH, OT MaccChl TeJa.
4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOLIECH CHUJIBI,
JIEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA NOTPYKEHHOMN B )KUAKOCTb
YAaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKU U

onpeneseHne €€ rpy30n0abEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKIOHHAas TUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [IpumeHenue npaBusia paBHOBECHS pbluara K 0J10Ky. «30J10TO€
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npasuio» mexanuku. KIIJI mpocTteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckas oHeprus. KuHetnueckas © NOTEHUHMAIbHAs JOHEPIUA.
[IpeBpailieHre 0OTHOTO BHUJIa MEXAHUYECKOW SHEPTUU B JIPYTroi. 3aKOH COXPAHEHUSs
DHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOTHI CUIIBI TPEHUS MTPU PABHOMEPHOM JBUKEHUH TeJla IO

TOPU30HTAIBHON OBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. W3mepenue KII/] HaK1OHHOM TITIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIUH.
8 KIIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThL, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Mopaenu TBEPAOro, KUJIKOTO M Tra3000pa3HOT0 COCTOSHHM BeIecTBa.
Kpucrammmueckue u amopdusie tena. OObsiCHEHUE CBOWCTB I'a30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKCHUN MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHU€ M KaWUISIPHBIC siBJICHUS. TenioBoe paciupeHue U ckaTue.

Temnepatypa. CBs3bp TeMmIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUXKCHUS
gactull. BayTpenHsss sHeprus. CnocoObl M3MEHEHUsS BHYTPEHHEH HHEPTHH:
TeIIonepeaaya u CoBepiieHue padotsl. Buasl Temnonepeaadn: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3JTy4YCHHUE.

KomuaecTBo TeminoTel. YaeiabHas TEIUIOEMKOCTH BEIecTBa. TemiooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue wu
OTBEpJICBAHUE KPUCTALUIMYECKUX BEHIECTB. YJAENbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenme. YienpHas TtemioTa
napooOpa3oBaHus. 3aBUCHMOCTb TeMIIEpaTypbl KHUIICHHS OT aTMOC(epHOTO
JIaBJICHMUSI.

BrnaxnocTte Bo3myxa.

DHeprus TorMBa. Y ejbHas TEIJIOTa CropaHusl.

[Tpunnuner pabotel TermnoBeix ABurarened KIIJ[ TermoBoro asurarters.
TermoBbie IBUTATENN U 3aLIATA OKPY>KAIOIIEH CPEIbI.

3aKOH COXpPAHEHHUS U MPEBPAIICHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO ABUKEHUS.
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10.
11.
12.
13.

Hab6monenne nuddysun.

HaOGmronenue siBeHnit cMaurBaHUsI M KaMWIISIPHBIX SIBJICHUH.
HaGmnroienre TemioBoro pacimpeHus Tel.

N3MeHeHne naBiieHWs rasa Mpu M3MEHEHUH 00bhEéMa W HArpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna n3MepeHus: TeMIepaTyphl.

Buabl Tenonepenaum.

OxJaxJICHUE TIPH COBEPIIICHUU PAOOTEHI.

HarpeBanwne npu coBepiieHur paboThl BHEITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaoGmronenne kuneHus.

Habnroienre nocTostHCTBA TeMIEPaTyphl IPH TUIABICHUU.
Mojienu TenJI0BbIX JBUTaTEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIJIOB MOBAPEHHOM COJIM MJIM caxapa.
OnpITEl 110 HAOJIIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH WU
TBEPJBIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OJJTIOHE HITTPUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCThH [ABJIICHUS BO3JyXa OT €ro
00béMa M HArpeBaHUS WIIN OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH SHEpPruuM Tejla B pe3ysibTaTe
Tertonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanue siBaeHUS TEIUIOOOMEHA IPU CMEIIUBAaHWUU XOJIOJHOW M
ropsiuei BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, [OJIYYEHHOTO BOJIOM  MOpH
TEII000MEHE C HAarPEeThIM METAUIMYECKUM ITUIIMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yaeabHOW TEIIOTHI MUIABJACHUS JIbJA.

Paznen 7. DjaekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuszanus Ten. [[Ba poma 3JeKTpUUECKHX 3apsaoB. B3ammoneincrBue
3apsbKeHHBIX  Tenl. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSHKCHHBIX TEJT OT BEJIWYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEIIAMH).

OnekTpuueckoe mnosie. Hanpsx€HHOCTh 3yekTpuueckoro mnojd. Ilpuniun
CYNEPHO3UILIUU EKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3IEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpOoBOOHMKM UM  AMDJIEKTPUKH. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUd TOK. YCIOBHUSL CYIIECTBOBAHMS BJIEKTPUUYECKOTO TOKA.
MCTOUHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUJKOCTSAX U razax.

Onektpuueckasgs nenb. Cuna  TOKa.  DIJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y AEIbHOE COMPOTUBICHUE BellecTBa. 3akoH Oma
JU1s yyacTka nend. IlocinenoBarenbHoe U apauiesIbHOE COEJUHEHNUE ITPOBOJHUKOB.

PaGota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpuYecKue enu U NOTPEOUTENH ANEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

IToctostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MArHUTOB. MarHutHoe
nosie. MaroHuTHoe mosie 3eMJIM M €ro 3HadyeHWe A Ku3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE 1MOJIE SJIEKTPUUECKOTO TOKa. [IpuMeHeHne 3I1eKTpOMAarHUTOB
B TEXHUKE. J[efICTBME MATHUTHOTO MOJIS1 HA IPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSTHHOIO  TOKa. lcmosib30BaHKWE  DIIEKTPOJABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Omneitel @apanes. fBnenue snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.

DIeKTporeHepaTop. CniocoOmI MOJTYyYEHUS AJIEKTPUIECKOM SHEPIHUH.
DNEKTPOCTAHIIMK HA BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. DJeKTpu3anus Ted.

2. JIBa pona 3ieKTPUYECKUX 3aPsI0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEIL.

3. YCTpOMCTBO U AEHUCTBHUE JICKTPOCKOIA.

4. DIEKTpOCTaTHUYECKas HHIYKIUS.

5. 3aKOH COXPaHEHUS JICKTPUUECKUX 3apsa0B.

6. IIpOBOJIHMKYU U TUAIEKTPUKHU.

7. MopnenupoBaHue CUIOBBIX JJUHUM DIEKTPUUYECKOTO ITOJIS.

8. M CTOYHMKH MOCTOSIHHOTO TOKA.

9. JleHcTBUA 3JIEKTPUUECKOTO TOKA.

=
o

. DIIEKTPUYECKHUIN TOK B AKHUJKOCTH.

. ['a3oBB11 pa3psn.

. I3MepeHune CUiibl TOKa aMIIEPMETPOM.

. U3Mepenne 3IeKTpuyecKoro HapsKeHUsT BOJIbTMETPOM.
. PeocTtat n MmarazuH COpOTUBIICHUMN.
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. B3zaumoericTBue mocTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS TTOJOCOB MarHUTA.
. MozennpoBaHre MarHUTHBIX MOJEH MOCTOSIHHBIX MATHUTOB.

N
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18.
19.
20.
21.
22.
23.
24,

25.

OmneIT Dpcrena.

MarauTHoO€ 10J€ TOKa. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DIIeKTPOABUTATENh TOCTOSHHOTO TOKA.

HccnenoBanue sABICHUS SJIEKTPOMArHUTHOW UHYKIIHAH.

OnbiTel @apajes.

3aBUCMMOCTh HAIPaBJIICHUA WHAYKIHOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o Uk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIOMCHUIO DJCKTPU3ANMH TET HWHAYKIWEH | TpHU
COTPUKOCHOBCHHUM.

HccnenoBanre ACUCTBUS DSICKTPUUYECKOTO IO HA TMPOBOJHHUKU U
JUDIIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IENH MOCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHue CUITBI TOKA.

W3mepenne u peryanpoBaHie HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANPSDKCHHSI HA PE3UCTOPE.

OnsITHI, JEMOHCTPUPYIOIITHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTPOTHUBJICHUSI MPOBOAHMKA OT €ro JJIMHBI, IUIOMAINd TOMEePEeYHOro
CEUCHHMs U MaTepuara.

[IpoBepka mpaBuia CIOXKECHHSI HAIMPSHKEHUN TPU  IOCICA0BATCILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbl TOKa NPH TNapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThHI SIEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 Pe3nCTOoP.
OnpeneneHne MOIIMHOCTH DJCKTPUYECKOTO TOKA, BBIJACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WAYILIETO Y€pe3 JAMIIOUYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KII/[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.
N3yyeHnue MarHuTHOTO MOJIsl MOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUU
U pa3/elICHUN.

HccnenoBanne nedCcTBHS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTyIIKW C TOKOM M MarHuTa OT CHJIbI TOKA U HAMPaBJICHUS TOKA B KaTYIIKE.
N3yuyenue necTBUS MarHUTHOTO TTOJIS HA TIPOBOAHHUK C TOKOM.



19. KoHcTpyupoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenne KII/] anekTpoiBUraTeIbHOM YCTaHOBKHU.

21. OnbITBL IO  HMCCHEAOBAHUIO SIBJIEHUSI SJICKTPOMATrHUTHOM WHIYKIIWU:
WCCIICIOBAHUE W3MCHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKA.
9 KUIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JABWKeHHe. MarepuanbHag Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHENHOE
nBrkeHue. HepaBHoMepHOe NpsiMonuHETHOE BHKeHHE. CpelHssl 1 MIHOBEHHAas
CKOPOCTb TeJla IPH HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMojiMHEHHOe JBukeHue. CB0OOOIHOE
nageuue. OnbeITe! [ amuies.

PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon m yacrora oOpamieHus.
JIunelinas u yrinoBas cKopocTd. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroToHa. Bropont 3akoH Herotona. Tperuit 3akoH HeroToHa.
[IpyHIMN CyTIepIIO3UIUK CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUs! CKOJIbKEHUS, Crila
TPEHUS MOKOSI, IPYTUE BUIbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO
nageHus. JBwxenne mianer Bokpyr Comnua. IlepBas kocMmuueckas CKOPOCTb.
HesecoMocTs 1 meperpysku.

PaBHOBecue marepuanbHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mMmynbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MONIHOCTb. PaboTa cuil TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEpruu U padbotsl. [loTeHIManbHas SHEprus Tena, NOJAHIATOrO Haj
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbpHas sHEeprus cxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KUHETUYECKOM HHEPTHH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HabOmroneHne MEXaHWYECKOro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
2. CpaBHEHME MyTE€W W TPACKTOPUN [BWXKEHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepeHne cKOpoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
HaGmronenue nBrxeHus Teia o OKpY>KHOCTH.



8.
9.

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

Habmronenne MexaHU4eCKUX SIBJICHUM, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJla U JIEUCTBYIOIIEH HA HETO
CHJIBL.

HabGnronenue paBeHcTBa CHII TPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICUCTBUH TEIl.

CoxpaHeHre UMITYJIbCa IPU HEYNIPYTOM B3aUMOJIEVCTBUU.

CoxpaHeHue UMITyJbca Npy a0COIIOTHO YIPYTOM B3aUMOJACHCTBUU.
HabGnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH 3HEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU MIPU ABUKEHHUH TENA MO/ IEUCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa U JaldbHEHIIEro PaBHOMEPHOIO
JBH)KCHUS IAPUKA U TEJIEHKKH.

OnpeneneHue CpeIHE CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBUXKCHUS
1IapYKa 10 HAKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela NpU PAaBHOYCKOPEHHOM JIBUKEHUHU [0
HAKJIOHHOU TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBIKEHUU O€3
Ha4yaJbHOM CKOPOCTH ITyTH OTHOCSTCA KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIUHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue korhGUIIMEHTAa TPEHUST CKOJIbKEHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHUH TEJIa TI0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHJIBl  YIOPYTOCTH TIpU  MOABEME TIpy3a C
MCIOJIb30BaHUEM HEMOJIBMYKHOTO U TTOJABUXKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHEHHS YIHEPTUH.

Pa3nen 9. Mexannueckune KoJie0aHUA M BOJHBI.



Konebarensnoe aeuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: TIEpUoI,
4acToTa, aMIUIUTyAa. MareMaTU4eCKUil U NPy KUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUM MPU KOJIEOATEIIBHOM JIBUKEHUU.

3aryxaomue — konebanus.  BpiHyxkzaeHHole — kojeOanus.  Pe3onanc.
Mexanuyeckue BoJIHBL. (CBOWMCTBAa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
MonepeyHble  BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacupOCTPaHEHMUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kosieO0aHuii Ten MOJ JEUCTBUEM CHJIBI TSKECTH WU CHUJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TMPYKUHE.
HaGmronenue BoIHY X AEHHBIX KOJI€OaHU U pe30HaHCa.
PacnpoctpaneHue npo0JibHBIX U MONEPEYHBIX BOJH (HA MOJEIHN).
HaOnroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIa6opam0pr1e pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. OmpeneneHue 4acTOTHl U IEPHOJIa KOJieOaHUl MPY>KUHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJI€OAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCMMOCTH TEPUOIa KOJICOAHUN MPYKHHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHMMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh  Tepuoja  KoJjeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Pasznes 10. Dy1eKTpOMarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIEC BOJIHbI.

DONEeKTPOMAarHUTHOE  MoJie.  DJEeKTpOMarHuTHele  BoJHbL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana 3leKTpOMarHUTHBIX BOJIH. lcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.

DJleKTpoMaruuTHasa mnpupoaa csera. CkopocTe cBeta. BoIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie pabomel u onvimol.
1. M3ydyeHue CBOWMCTB 3JICKTPOMATrHUTHBIX BOJIH C TOMOIIBIO MOOHIIBLHOTO

TenedoHa.
Pa3gen 11. CBeToBbI€ IBJICHHUS.
JlyueBas  mogmenp  ceera.  Mcrounmku ~— cBera.  IIpsAmosmHerHOe

pactipoctpanenue cBera. 3atmeHus CoinHua u JIynsl. OTpaxenue cBera. 1lnockoe

3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mperomyieHUsi cBera. llonHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox nyueii B uH3e. Ontudeckas cucteMa goTtoanmnapara, MUKPOCKOTa
u Teneckomna. ['na3 kak ontuueckasi cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmektp. Onbitel HploTona. Cnoxenwue
CIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Hemoncmpayuu.

[IpssmonuHerHOe pacpOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tony4yenue n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xox mydeit B coOuparoIieil JInHs3e.

XoJ JIyder B paCCEUBAIOIIEH JIUH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunarun aevcTBus doToammapara, MUKPOCKOTIA U TEJIECKOTIIA.

10. Mogens riasa.

11. Paznoxenue 6enoro cera B CHEKTP.

12. [Tonydenue 6esoro cBeTa Mpu CIOKEHUHU CBETA PAa3HBIX 1IBETOB.

Jlabopamopnsie pabomul u onvimol.

1. Hccnenoanue 3aBUCUMOCTH yIVIa OTPAKEHUS CBETOBOIO Jiyya OT yrjia
MaJICHUS.

2. M3yyenue xapakTepUCTHK M300paKEHUsSI MPEIMETa B IJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCHMOCTH yTIJia MPEJIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUS Ha TPAHUILIE «BO3AYX—CTEKIIO».

4. TlonmyueHue M300pakeHHM ¢ MOMOIIBbIO COOMPAIOIEH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUS U ONTUYECKOW CHIIBI COOMparoien
JIUH3BI.

6. OTBITHI 110 PA3TOKEHUIO OETIOTO CBETA B CHEKTP.

7. OnbITHl IO BOCHPUSITHIO LIBETa MPEIMETOB MpHU MX HAOIIOJIEHUU uepes
LIBETOBbIE (DUIIBTPHI.
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Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Oneitel Pe3epdopna v mmanerapHass Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue v noryiomeHne ceeta artoMmoM. KBaHTel. JInHedaTsie CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, OeTa- U ramma-m3nydeHus. CTpoeHrne aTOMHOTO
anpa. HyxionHas wmoxaens aroMHoro sapa. Mszorombel. PaauoaktuBHBbIE
npeBpaueHus. [lepron monypacmnaaga aTOMHBIX SIAED.

SlnepHple peakuuu. 3aKOHBI COXPaHEHHs 3apsiJOBOTO M MAacCOBOI'O YHUCEIN.
OHeprus cBsi3M aTOMHBIX sifep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenud saep. Ucrounuku sneprun CoiHIa U 3BE3I.

Snepnas sHepreruka. J[eWCTBUA pPagMOAKTUBHBIX HU3JIYYEHUN HaA JKHUBBIC
OpraHu3MBl.

Hemoncmpayuu.

1. CHoekTpbl U3IyYEHUS U MOTJIOLEHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Coekrtp Boaopoaa.

4. HabnroneHue TpekoB B kamepe Buiibcona.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUCHUH.

6. Perucrpanus nsnydeHus] IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HaOnronenue CrIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUECHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHHUE DHEPTMU YACTUIIBI 110 TOPMO3HOMY

nyTH (1o gotorpadusim).

3. M3mepeHnue paanoakTUBHOrO (OHA.

IHoBTOPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTETHEHO-0000MIAIONUN MOAYJIh TIPEIHA3HAYEH JIJISi CUCTEMATU3AINH
1 000011IeHUS TPEAMETHOTO COAEPKAHUS U OMbITA ACSITEIBHOCTH, MPUOOPETEHHOTO
MpU HU3YYEHUH BCETO Kypca (U3UKH, a TakXKe ISl MOATOTOBKH K OCHOBHOMY
rOCYJapCTBEHHOMY 9K3aMEHY IO (PU3UKE ISl 00ydarouuxcsi, BEIOPABIIUX JTOT
y4eOHBII peaMeT.

[Ipy “3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CTEeUMBACTCS JOCTHKECHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GopMHpPYyETCS
€CTECTBCHHOHAy4YHass IPaMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB MCCIEAOBAHUS
SBJICHUA TPUPOABl U TEXHHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUSI, TPUMEHS TMOJYy4YEHHbIC 3HAHWS, pelarh 3aJayd, B TOM YHUCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMINANTBHO AESATEILHOCTHBIN XapaKTep TaHHOTO pa3/iea peaanu3yercs 3a
CYET TOro, UTO 0OYyUAIOIIMECs BHITIONHSIOT 3aJ]aHHs, B KOTOPBIX UM IIpeJiaraeTcs:



HA OCHOBE TIOJIYYCHHBIX 3HAHWM paclo3HaBaTh U HAYYHO OOBSICHATH
bu3nyuecKue SBICHUS B OKPY>KaloIlel MPUPOJIE U MOBCETHEBHON KU3HH;
MCIIOJIb30BaTh HAYUYHbIE METOAbI UCCIEAOBAHUS (DU3UUECKUX SBJICHUMN, B TOM
YHCJIe [JI MPOBEPKHU THUIOTE3 U MOJIYUYEHHUS] TEOPETUUECKUX BBIBOOB;
OOBSICHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAKHBIX JOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOT0 UCIIOIb30BaHUS PA3TUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAIICHUS] U COXPAHEHUSI BCEX M3BECTHBHIX BUOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3yuyenue Gu3NKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANpPaBICHO

Ha JIOCTH)KEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTAaTOB.

B pesynbrare usyuenus Gu3NKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y

oOydaromierocsi OyayT copMUpOBaHbl CIEAYIOIIUE JUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHUYECKOro BOCIUTAHMS

- MPOSIBIIEHUE WHTEPeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(buznuecKon HAyKu;

- IICHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCHIUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOro U JyXOBHO-HPABCTBEHHOT'0 BOCIMTAHMSI:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHUEM JTOCTHKCHHM
buzuky;

- OCO3HAaHHWE BAKHOCTH MOPATBHO-ITHUYECKUX MPHUHIIUIIOB B JEATCILHOCTH
YYEHOrO;

3) 3CTEeTHYeCKOr0 BOCTIUTAHUSA:

- BOCHPHSTHE ICTCTHUYCCKUX KAa4eCTB (PU3MUYCCKON Haykd: €€ TapMOHUYIHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHMSA:

- OCO3HaHHWE IEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHUM, BaKHEUIICH COCTaBIISIOIICH
KYJbTYPHI;

- pa3BUTHE HAy4YHOU JIFOOO3HATEILHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NeSITENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 30POBbSi M  3MOIHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HaHME LIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MAacCHOr0 TOBEJACHUS Ha
TPAHCTIOPTE, Ha JIOpOrax, ¢ JJICKTPUYECKHM W TEIJIOBBIM 00OPYIOBAaHUEM B
JIOMAIITHAX YCIIOBUSX;

- copMUPOBAaHHOCTH HABBIKA Pe(IICKCUH, MPU3HAHUE CBOETO TIPaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYTroro 4eJI0BeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B PEIICHUH TPAKTHYCCKUX 3a7ad (B paMKaxX CEMBH,
oOpa3oBaTeNnbHOM  OpraHM3alui, Topoja, Kpas) TEXHOJOTHYECKON W
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NYECKUX 3HAHUM;



e - MHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOECCuil, CBI3aHHBIX C (PUBUKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:

e - OpHUEHTalMs Ha TpUMEHEHHE (U3MYECKUX 3HAHUM MJI1 pelieHus 3a1ad B
00JaCTH OKPY’)KAIOMIEH Cpenbl, IUIAHUPOBAHMSI TOCTYIIKOB W OIEHKH WX
BO3MOXHBIX ITOCJIEACTBUH JJIs1 OKPYIKAIOILLIEH CPEbI;

e - OCO3HAaHME TJIOOAIBHOIO XapaKTepa IKOJIOTMYECKUX MpOOJeM M MyTell ux

pelieHus;

e 8) ajanTanum K U3MEHAIMIUMCH YCJOBUSM COLUMAJIBLHOM U NPHPOIHOU
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJECUCTBUM IMPU BBINOJIHEHUH HWCCICAOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBILICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH Y€pe3 IPAKTUUYECKYIO
NESATENbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4Hciie (POPMYIUPOBATH
UJIeH, TOHSTHS, TUIIOTE3bI O PUBNIECKUX OOBEKTAX U SABICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JacTH
107370978

e - IUNTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHNH HOBBIX (PM3MUECKUX 3HAHUIA,

e - CTPEMJICHHME aHAJIM3UPOBATH U BBISBIATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLIEHKa CBOMX JCHUCTBUU C Yy4ETOM BIMSHHUS Ha OKPYXAIOLIyI Cpeny,
BO3MOJKHBIX TJI00aJTbHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOCHHsI IpOrpaMMBbI IO PU3UKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpazoBanus y oOyuwatomerocs OyayT copMHUpoBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIHFHBIC YHUBEPCAIbHBIC yUeOHBIC NCHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Y4COHBIC  JICUCTBHS,  PETYISTHUBHBIC
YHHUBEpCaJIbHbIC yueOHbIE TCHCTBUA.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble JJoruueckue 1eMcTBUS:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBCHHBbIC TMPU3HAKH OOBEKTOB
(sBNIEHUN);
e YCTaHABJIWBATHh CYIIECTBEHHBIN MpU3HAK KIacCU(UKAIIMKU, OCHOBAHUS JIJIs
0000IIeHHS U CPaBHEHHS,



BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B paCCMaTPUBAEMBIX (paKTax,
JaHHBIX U HAOJIOIEHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBJICHUSM;
BBISBJISITh TPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U MPU H3YUYCHUH (PU3MUECKUX
SIBJIEHUU U MPOLIECCOB, JI€JIAaTh BBIBOJbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIKOUCHHUHM, BBIABUIATh THUIOTE3BI O B3aUMOCBS3SAX
(buU3HYECKUX BEJINYUH;

CaMOCTOATENBHO BBIOUpATh CIOCO0 pelieHns yueOHoH (prU3nuecKoi 3aaauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIICHUS, BBHIOOp Hauboiee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibCKHue J1eMCTBUA:

HCITIOJIB30BATh BOTIPOCKHI KaK UCCIEAOBATEIbCKUI HHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY TUTAHY OIBIT, HECIIOKHBIN
(bu3HYEeCKUl DKCIIEPUMEHT, HEOONbIIOE UCCIeN0BaHUE (PUINIECKOTO
SIBIICHUS;

OIICHWBATh HAa MPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaIHio,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA,;

CaMOCTOATENTHHO (POPMYIUPOBATH OOOOIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICOBAHNUS;

MPOTHO3WPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3UMYCCKUX
MPOIIECCOB, A TAKXKE BBIIBUTATH MIPEATIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTH Pa3jIMYHbIC METO/bI, HHCTPYMEHTBI M 3apOChl IIPH IMOUCKE U
orbope WHPOpPMAIIMU WIH JAHHBIX C yYETOM MPEIOKCHHON YydueOHON
(dbu3nYecKon 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHHMS,

CaMOCTOSITEJILHO ~ BHIOMpaTh ONTHMAIbHYIO (OpMy MpeacTaBlICHUS
uHQOpMAIlMd W WUIFOCTPHPOBATh peEIIacMble 3aJaud  HECIO0KHBIMU
cXeMaMH, JrarpaMMaMi, HHOU IpauKoi U X KOMOMHAIIUAMHU.

KOMMyHI/IKaTI/IBHLle YHuUBEpPCaJIbHLIC yqeﬁnme HeﬁCTBHﬂ:

B XOJIe OOCYXIEHHUS Yy4eOHOro MaTepHayia, pe3yJbTaTOB JTaOOPATOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha PEIICHUE 3aJa4yd M IOJICpKaHUE
OarokenaTeaIbHOCTH OOIICHNUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXACHHSIMHU JPYTUX YYaCTHUKOB
nuasora, 0OHapYKUBaTh Pa3Inure U CXOJICTBO MO3HUIINA;

BBIPQ)KATh CBOIO TOYKY 3PCHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX;



nyOJIMYHO NMPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OIbITa
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

MOHMMATh U UCTOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON
pabOThI IPU PEIICHUH KOHKPETHOU (PH3UIECKOM TPOOIEMBI;

OPUHUMATh LIEJTM COBMECTHOM JIEATEIbHOCTH, OPIaHU30BbIBATh JEHCTBUS
no €€ JOCTHKEHHUIO: paclpeiessaTh poJid, OOCYXKIaTb IPOLECChl U
pe3ynbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;
BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAs] KAUECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIlpaBJICHHUIO U KOOPJUHUPYS CBOU JAEUCTBUSA C IPYTUMH YICHAMU
KOMaH/1bl;

OLIEHMBATh KadyeCTBO CBOETO BKJaJa B OOMIMN MPOIYKT MO KPHUTEPHSIM,
CaMOCTOSITENEHO C(HOPMYITHPOBAHHBIM yUACTHUKAMU B3aUMOICHCTBUSL.

PeI‘yHHTI/IBHl)Ie YHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH

Camoopranusanus:

BBISIBIISATh MPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalHUsX, TPEOYIOMIMX
IJIs pelieHus] GU3NYECKUX 3HAHUM;

OPUEHTHPOBATbCSI B  PA3NIMYHBIX  [OAXOJAX MPHUHATHS  pelIEeHUM
(MHIMBUAYaJbHOE, MPUHATHE PEIICHUS B TPYIE, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJIATh AJITOPUTM pelieHUs (PU3MUECKOl 3aaun Ui
IUIaHa MCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijaraéMble BAPUAHThI pELICHUH;
JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh aJCKBATHYIO OLEHKY CUTYyallMH U MPEeUIaraTh IiaH €€ U3MEHEHNUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHUS) Pe3yJIbTaTOB
JESTENbHOCTH, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOro HCCIENOBAHMS WM IPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTb c€051 HA MECTO JIPYrOro YEJIOBEKA B XOJI€ CIIOpa WU IUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;
MIPU3HABATh CBOE MPABO HAa OLIMOKY MpHU PEIICHUH (PU3NYECKUX 3a]a4 WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HNPEAMETHBIE PE3YJIBTATbBI



K xoH1y o0yuenus B 7 Kkjacce nMpeIMETHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBIJICHHS,
HaOJII0ICHUE, HKCIIEPUMEHT, MOJIEb, TUIOTE3a, E€IUHUIIBI (PU3HMUYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MEXaHHYeCKoe JBHXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOACUCTBYIOIIAS
cuna, jaedpopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath sABiAeHUs (AuQQy3us, TEMIO0BOE ABMKEHHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHE, HWHEPIHS,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPHABIX TEJN C 3aKPEIUIEHHOM OCBIO
BpalleHUs, epeada JaBjIeHus: TBEPABIMU TEIaMU, )KUJKOCTIMHU U Ta3aMH,
aTMoc(epHOe J[aBJeHHE, IUIaBaHUE TeJ, TMPEBpAIlEHUs MEXaHMUYeCKON
HHEPTUHU) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3WYECKUX  SIBICHUN B
OKpY’XalollleM MHUpe, B TOM 4ucie (U3NUECKUe SIBICHUS B MPUPOJIE:
MPUMEPBHI JBMXKCHHUS C Pa3TUYHBIMU CKOPOCTSIMH B JKMBOW M HEKHUBOMU
npupoje, ACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EPHOrO JIaBJICHUS HA )KMBOW OpPraHu3M, IJIaBaHUE pbIO, phlyarv B
TeJe YeJIOBeKa, IPH ITOM NEPEeBOAUTH MPAKTHUUECKYIO 3a7]auy B yUeOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKHU) PU3UUYECKUX SIBICHUN;
ONMKCHIBATh MU3yUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHUS, UCTIOIb3YS
(u3nYecKue BeIMUMHbI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, Ty Th,
CKOPOCTb, CPEIHSs CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC TEIa,
CHWJIa TPEHHUsI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, Ta3a), BEITAIKUBAIOIIAS
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas H
MOTEHUIHUAJIbHAST JHEpPrusi), MpU OMNUCAHUU TMPABWIBHO TPAKTOBATh
(bu3HYEeCKUi CMBICI UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €AUHUIIBI
(Gu3MYEeCKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLIECCHI,
WCIIOJB3YS TIpaBUjia CJIOXKEHUs CUJ (BIIOJb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ MpPaBUIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU



OHEPrUu, MPU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alUCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, ITPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyallui NPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBISBIIATh
INPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrn4ecKux
iaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(U3HYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayu B 1—2 [EUCTBUS, HUCIONB3Yys 3aKOHBI U
dbopmybl, CBs3BIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCIJIOBHSI 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (GU3HUECKHUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JTaHHBIC, HEOOXOAMMBIC JIJISl PEIICHHs 3a7a4, OIEHUBATh PEATMCTUIHOCTD
MOJIYYeHHOU (PU3NYECKOI BETUUUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
MPEANOJIOKEHUE (TUIOTE3Y ), Pa3IuyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3ynbTaT, HaXOAUTh ONIMOKKM B XOJI€ ONBITA, JENAaTh BBIBOJBLI MO €ro
pe3yibTaram;

MPOBOJUTh OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SIBICHUH WU
bu3nyecKux CBOMCTB Tel: (HOPMYITHPOBATH IPOBEPSIEMbIE IPEANIONI0KECHHUS,
coOupaTh YCTAaHOBKY M3 IPEUIOKEHHOIO 000pYI0BaHUsl, 3alUChIBaTh X0/
OMbITa U GOPMYITUPOBATH BHIBOIBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Tea,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH TMOKa3aHUS NPUOOPOB € YYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHHUIA;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
JIPYroil C HCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABUKYILETOCA T€JIa OT BPEMEHHU JIBUKEHHUS TEJIA, CUJIBI TPEHUS
CKOJILKEHHSI OT Beca Tejla, KayecTBa OOpabOTKM IMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOLIAAU CONPUKOCHOBEHHUS TEJ, CHJIBI
YOPYTOCTH OT YUTMHECHHS TPY>KUHBI, BHITAIKUBAIONMICH CHUIIBI OT 00BbEMa
IIOTPY>KEHHOM YaCTH Tela U OT INIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€JNa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUN paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUS, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUS, CIENys MNPEeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJEC



NpeJUIOKEHHBIX TaONULl U TpaduKOB, J€JIaThb BBIBOABI IO pE3yJibTaTaM
UCCIIeI0BAHNUS;

NPOBOJANTH KOCBEHHBIE H3MEpPEeHHsS (U3MUECKUX BEIUYHH (TUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIOIIAsl CUia, ACHCTBYIOLIas HAa MOTPYXEHHOE B
KUAKOCTh  TeNO, KOAPOUIMEHT TOJIE3HOTO  JEHCTBUA  MPOCTHIX
MEXaHHU3MOB), CIEIys TPEIIOKEHHOW WHCTPYKUMHU: TMPH BBHIMOTHEHUN
U3MEpPEHU CcoOMpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY U BBIYHCIATH
3HaY€HHE UCKOMOI BEJINYHMHBI;

coOJII01aTh MpaBujIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
phlyar, MOJABUKHBIN U HETIOJABUKHBIN 070K, HAKJIOHHASI TUTIOCKOCTh;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOl Ha UX OmucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCHOJb3Ys 3HAHUS
0 CBOMCTBAX (DU3MUECKUX SIBICHUI U HEOOXOUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALUMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUA (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHnss 0€30MacHOCTH NP OOpallleHuH ¢ npudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOT0 TIOBEICHMSI B OKPYXKAIOILIEH CPELIE;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaLMIO, KOTOpas SIBISETCA MNPOTHUBOPEUYMBOM WM MOXKET OBITh
HEOCTOBEPHOM;

MCIIOJ30BaTh MPH BBHIMOJHEHWN YY€OHBIX 33JaHUIl HAYyYHO-MOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACPIKAHUs, CIIPABOYHBIE MATEPUAJIbl, PECYPCHI
cetu MHTepHer, Bnaaerb nNpuéMaMu KOHCIIEKTHMPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3HUECKOTO COAEPKaHUSA, B TOM
quciie MyoJuYHO J1e]aTh KpaTKue COOOLIEHHSI O pe3yJibTaTaX MPOEKTOB WU
y4eOHBbIX MCCJIEJI0BAHUM, IPU 3TOM IPAMOTHO HMCHOJB30BATh M3YUYEHHBIM



MOHSATUMHBIA ammapar Kypca (HU3UKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3CHTALIUEN;

MIpU BBITIOJTHEHUM YYEOHBIX MPOEKTOB M MCCICIOBAHUN pacrpeacsisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TOCTaBICHHBIMHU 3aJadaMu,
CJICIMTh 3a BBINOJHEHHMEM IUIaHA [JEHCTBUM, aJICKBAaTHO OIICHMBATH
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTh  TPYMNIbl, BBICTPAUBATh
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xonIy o0yuenus B 8 Kjacce mpeMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIUTMUECKUAC U
amMop(HbIC Tela, HACBHIICHHBIH M HEHACBHILEHHBIM Map, BIAXHOCTh
BO3/1yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTelb,
AIIEMEHTAPHBIN ANEKTPUUECKUH 3aps/l, IIEKTPUUECKOE M0JIe, TPOBOIHUKH U
AVRIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TI0JIC;
pa3nuuaTh ABIEHUS (TEIUIOBOE PACIIMPEHHE M CXKaThe, TeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMauMBAHUE, KAIWIISPHbBIC SBIICHUS, UCIIapEHUE,
KOHJIEHCAIUsl, IUJIaBJIEHUE, KpUCTauiu3auus (OTBEpAEBAaHUE), KHUIICHHE,
TeIuIonepeava (TeTI0MPOBOHOCTS, KOHBEKIIHS, U3ITy4YeHHE),
AIIEKTpHU3aLMs TEJ, B3aUMOJCIHCTBUE 3apsSA0B, NEUCTBUS IECKTPHUUECKOTO
TOKa, KOpPOTKOE 3aMblKaHWE, B3aUMOJCWCTBUE MAarHuTOB, JEWUCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHasT MHIYKIIMS)
0 ONHUCAaHWIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBICHHE;

pacrno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (U3MUECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE M KaNWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupoje, usnydeHue CoyHIA, 3aMep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, dJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHMU3MOB, MAarHUTHOE
noJie 3eMJiu, Aper( Mo COoB, poOJib MATHUTHOTO MOJIS ISl )KM3HU Ha 3eMJie,
NOJISIPHOE CHUSHUE, TPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3NYECKUX
SIBJICHUH;

OTKCHIBaTh M3yYEHHBIC CBOICTBA TN M (PU3UYECKHUE SIBICHUS, UCTIOIb3YS
¢busnyeckue BeIHUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJTUIECTBO
TEIUIOThl, yJelbHasl TEMJIOEMKOCTh BEIIECTBA, yJAEIbHAas TEIJIoTa
IUIaBJCHUS, yJelbHas TeIloTa NapooOpa3oBaHUs, ylelbHAas TEIIoTa
CTOpaHHs TOIUIMBA, KOA()(UIMEHT TOJe3HOr0 JEHCTBUS TEIJIOBOM



MAalIMHbl, OTHOCUTENbHAS BJIAXKHOCTh BO3/1yXa, JJIECKTPUUECKHUM 3apsil, cuia
TOKAa, QJIEKTPUYECKOE HANpPSIKEHHE, COINPOTUBIEHHE IPOBOJHUKA,
yAEJbHOE CONPOTUBJICHUE BEILIECTBA, pa00Ta U MOLIHOCTb 3JIEKTPUUECKOTO
TOKa), NpPHU ONHCAHWU TPABUIBHO TPAKTOBAaTh (PUIUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMUMH, 0003HAYEHUS U €AUHUIIBI (PU3HMUECKUX BEIUYHUH,
HaxXoAUTh (POPMYJIbI, CBS3BIBAIOLIUE JAHHYH (U3NYECKYHO0 BEIMYUHY C
APYTUMHU BEJIMYMHAMHU, CTPOUTH TIpadUKH H3YUYEHHBIX 3aBUCUMOCTEH
(hU3UYCCKHUX BEIIMYHH,

XapaKTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJEKYJSPHO-KMHETUYECKOW TEOpUU
CTpPOEHHUs BEILECTBA, MPUHLHUII CYNEPHO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsia, 3aKoH OMa /115 yyacTKa LENH, 3aKOH
Jbxoyns—JIeHna, 3aKk0H COXpaHEHMs SHEPTUH, IIPU 3TOM JJaBaTh CIIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMATHUECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YUCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTHPOBAHHOI'O XApPAKTEpa: BBISABIATH
INPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrH4ecKux
1IaroB ¢ Omnopod Ha |—-2 HU3y4yEeHHBIX CBOMICTBA (PU3NYECKUX SIBICHUH,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacy€THble 3aJadyd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
¢dopMyIibl, cBs3bIBarOLUE (DU3MUECKUE BEIWYUHBI: HAa OCHOBE aHajIu3a
YCIIOBUSL 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISITH HENOCTATOK
JaHHBIX JUIsl pEeLIeHUs 3aJadd, BbIOMpATb 3aKOHBI W  (HOPMYJIBI,
HEOOXOUMbIe Al €€ pelIeHUs, MPOBOAUTH PACUETHl M CpPaBHUBATH
MOJyYE€HHOE 3HaUYeHUE (PU3NUECKON BETMUNHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh IMpoOOJEMBbI, KOTOPbIE MOYKHO pELIMTh I[P MOMOILHU
(U3MYECKUX METOOB, HCIOJIb3ys OMHCAHUE MCCIIEOBAaHUSA, BbIACIATH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOpPSAJIKA
IIPOBEJICHUSI HCCIIEIOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MYECKUX SBJICHUN WU
(bu3HYECKUX CBOMCTB Tel (KanWLISPHBIE SIBJICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTU IpPOIEcca OCTHIBAHUS U
HarpeBaHusi MpH M3IYYCHUU OT I[BeTa H3Iydaroliei (IOoriouaromniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIEPATYPbI KUIAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3aluus Tl M B3aUMOJCHCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TI0J€H IOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOTO MOJIsI Ha HPOBOAHMK C TOKOM, CBOMCTBAa 3JEKTPOMAarHura,
CBOMCTBa 3JEKTPOJABHUIATENsl IOCTOSHHOTO TOKa): (OpMYyIHpPOBATH



IPOBEPsiEMbIE MPEANONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONbITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATH MPSMbBIE H3MEPEHUSI TEMIIEPATYPbI, OTHOCUTENBHOMN BIaKHOCTH
BO3/1yXa, CHJIbl TOKAa, HANPSDKEHUS C MCIHOJIB30BAHMEM AHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3MUECKUX BEIUYMH, CPaBHUBATh pPE3YJIbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPyrod C HCHOJB30BAHMEM NPSIMBIX HM3MEPEHHl  (3aBHCHMOCTH
COIPOTHUBJICHUSA IPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAAU IIONEPEYHOTO
CEUYEHUS U yEIBHOTO CONPOTHUBIIEHUS BEIIECTBA IPOBOJIHMKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHWs HAa  IPOBOJHHKE,
HCCIICOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJIIEIBHOTO  COECIWHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, ClIeysl MPEUIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHILL U TpaUKOB, 1€TaTh
BBIBO/JIBI T10 PE3YyJIbTATAM UCCIIEIOBAHN;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BeIMYUH (yAeJabHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE MPOBOJHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHMPOBATH H3MEpPEHUs, COOMpATh
DKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys NPEMIOKEHHON MHCTPYKLIHH, U
BBIUUCIISITH 3HAYCHHUE BEJINYHHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
o0opy1oBaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OOPOM HA UX OMHMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, apoBasi TYpOUHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW SHEPIHH, 3SJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPOTIPUOOPHI (npumepsr), AIEKTPUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBaxX (PU3MYECKUX SBJICHUM M HEOOXOAMMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M WM3MEPUTEIIBHbBIC
npuOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETP,
TEPMOC, TICUXPOMETP, THUIPOMETP, ABUTrATEIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl 3JIEKTPUUYECKUX LeENend ¢
IIOCJIEA0BATENBHBIM U MAPAJIJIEIBHBIM COCIUHEHUEM JJIEMEHTOB, Pa3Indast
yCIIOBHBIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  MHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKHX 3HAHUN B IOBCEIHEBHOU



KU3HU U151 oOecrieueHrs 0€30MacHOCTH TP OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMU YCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COONIOACHUS HOPM
HKOJIOTHYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEH CpelIe;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (QUIUUECKOTO COACpKAHHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM W NYyTEM CpPaBHEHHUS
JIOTIOTHUTENIbHBIX HICTOYHUKOB BBIACIATh HHPOPMALIKIO, KOTOPAs SIBIISIETCS
MIPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

MCITIOJIB30BATh TP BBITIOJIHCHUH YYEOHBIX 3aIaHU HAYYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HPU3NUECKOTO COAEPKaHUs, CIIPAaBOYHbIE MAaTEPUaJIbl, PECYPCHI
cetu VHTepHer, BianeTb MNpUEMaMU KOHCIEKTHPOBAHUSA TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIIEHUS,
0000mass wHOpPMALIMIO M3 HECKOJBKHX MCTOYHHKOB (HU3UYECKOTO
colepKaHUsl, B TOM 4YHUCJIe MyOJIMYHO TPEACTaBIATh PE3yJIbTaThl
MIPOEKTHOW WJIM HCCIENOBATENbCKON NEATEIbHOCTH, P 3TOM I'PaMOTHO
WCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COINPOBOXK/1aTh BBICTYIUICHHE IIPE3CHTALMEN;

IpU BBINOJHEHUU YYEOHBIX TPOEKTOB W HCCICAOBAHUM (PU3MUECKHUX
MIPOLIECCOB pacHpenesaTh OO0S3aHHOCTH B TpPYIIE B COOTBETCTBUM C
MOCTABJICHHBIMU 33Jla4aMU, CIEIUThH 3a BHINOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OILICHUBaTh COOCTBEHHBIM BKJIAJl B
JesITENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE,
MPOSBIISISI TOTOBHOCTH pa3peniaTh KOHQIUKTHI.

K xoHIy 00yueHus B 9 Kjacce mpeMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTeMa OTcuéTa, MaTepualibHas TOuKa,
TPAeKTOPHsI, OTHOCUTEIbHOCTh MEXAHUYECKOTO JBMXKEHHUS, AehopmMarius
(ynpyrasi, mnjacThyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh M IMEperpy3ku, LEHTP TsHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTU TBEPJOTO Tella, paBHOBECUE, MEXAHUUYECKHUE KOJeOaHus U
BOJIHBI, 3BYK, HUH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTATbHO30PKOCTb,
CHEKTpPbl UCIYCKaHUs U MOTJIOLIEHUs, aib(a, OeTa- U raMma-u3nydeHus,
M30TOIBI, SI/ICPHAS] DHEPTETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJUHEHHOE
JBI)KCHHUE, DPABHOYCKOPEHHOE TMPSMOJIUHEIHOE IBM)KEHHE, CBOOOIHOE
NAJICHUE TEJI, PABHOMEPHOE JIBHJKEHHE 10 OKPY’KHOCTH, B3aMMOJIECHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KoJieOaTeNbHOE NIBH)KEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOAaHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE



3ByKa, MPSIMOJIMHEWHOE pPacCHpOCTpaHEHHUE, OTPAKEHUE U TMPETOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joKeHue Oeoro cBeTa B
CHEKTpP H CJIOXKEHHWE CICKTPAIbHBIX IIBETOB, MJHUCIEPCHS CBETA,
€CTECTBEHHAsI PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHYATOTO CIIEKTpa
M3ITYYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3WYECKUX  SIBICHUH B
OKpyXaromeM Mupe (B TOM 4YHucie (pu3ndecKkue SBICHUS B MPUPO/IE:
MPWINBBI ¥ OTIUBHI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMbI, PpEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHAMH, 5XO0, IIBETa TeJ,
ONTHYECKHE SIBICHUS B TPHUPOJAC, OMOJIOTHYECKOE IEHCTBUE BHIUMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IYyUYCHUM, €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUO0aKTUBHOE H3IIyUCHHE
MPUPOAHBIX MHHEPAJIOB, JCHCTBHE PAJWOAKTUBHBIX W3IYYCHUN Ha
OpraHu3M 4eJIOBEKa), MPH ATOM MEPEBOJHUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3NUECKUX
SIBJICHUU;

ONKMCHIBATh M3yUYCHHBIC CBOMCTBA TeN M (PU3NUYECKUE SBICHHSI, UCIIOIb3YS
bu3nYecKue BEIWYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MepeMelleHue, MyTh, YIiIoBas
CKOpOCTb, CHUJIa TPEHMS, CUjla YNPYTOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TAJEHUS, BEC TelNa, HMIYJIbC Tela, HWMITYJIbC CHJIBI,
MexaHu4ecKkass paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPTUs TeJa,
MOJHSITOrO0 HAaJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS DHEPIrHsl CKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKasl SHEPIHsl, IEPUO/T
M YacToTa KojeOaHW, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, TMOKa3aTeldb MPEIIOMJICHUS Cpeabl), TPU OMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYeHUsI U EIUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIMUMHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TPpahUKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,
MNPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIIMI OTHOCUTEIbHOCTH [ amwres,
3ak0oHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJbCA, 3aKOHBI OTPAKCHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0OBOTO U MAacCOBOTO YHCE
IpU SIICPHBIX PEaKUUAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA W 3aIUCBIBaTh €T0 MATEMATHICCKOE BhIPAKEHNUE;



OOBSACHATh (PU3NUYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbBISBIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB ¢ OMOpOW Ha 2—3 W3YyYECHHBIX CBONCTBA (PM3WYECKUX SIBIICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a/1a4u (OMUpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHIN ),
WCIIOJIB3YsI 3aKOHBI ¥ JOPMYJIIBI, CBSA3BIBAIOIINE (PU3UUECKHIE BEIIMUYNHBI: HA
OCHOBE aHAJIM3a yCIIOBUS 3a7a9d 3aMUCHIBATh KPATKOE YCIOBHE, BBISBISAThH
HEJIOCTAIOIINE WU U30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMbIE Il PELICHUs, TNPOBOAUTH pacy€Tbl M OLEHUBATH
PEATMCTHYHOCTH TIOJYYCHHOTO 3HAYCHUSI (PU3NUECKON BETUIMHBL;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEIIUTh TPHU TTOMOIIH
(GU3HYECKUX METOJOB, HCIOJIb3Ysl OMHCAHUE WCCIIECIOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSJIKA
MPOBEICHUSI  WCCIICNOBAaHUS, JieJlaTh  BBIBOABI, HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIOACHUH U OIBITOB;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
¢bu3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUsl DHEPTUU, 3aBUCUMOCTh TepHUoja KOJIeOaHWW MPYKHUHHOTO
MasTHHKA OT MacChl TPy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/IBI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB HM300pakKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HM300pakeHHs NpeaMeTa B coOHuparomieit
JUH3e, HAOIOJEHUE CIUIONIHBIX M JIMHEHYATHIX CHEKTPOB HW3ITYUCHHS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHUsl, OMUCHIBATH XOJ1 OMBITA U €r0 PEe3yJIbTaThl, (POPMYITUPOBATH
BBIBOJIBL;

MPOBOJUTH TPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, OMpeaeIss
CpelHee 3HAaYeHHE U3MepAeMON BeNMMUYMHBI ((OKYCHOE pPacCTOSHUE
cobuparomieii JUH3bI), O0OOCHOBBIBaTH BBIOOP crocoba HM3MEpPEeHHS
(M3MepUTeNbHOrO Mpudopa);

MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIWYUH C
MCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBIDKEHHHM 0€3 HadyallbHOM CKOpPOCTH, THepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MasTHHKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yrila OTpaXEHUs CBETa OT yTIiia MAaJeHUS W yria MPEeIOMJICHHUS OT yIJia
najieHus): IUJIAHUPOBAaTh HCCIEAOBAHHE, CaMOCTOATENBHO COOMpAThH
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH



bu3nYecKuX BEIUMYMH B BHUJAE TaOIUIl M TpaduKOB, JAeNaTh BHIBOJABI I10
pe3ysbTaTaM HCCIIeJOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHSI (U3MUECKUX BEIWYUH (CPEIHSS
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPECHUE
CBOOOJHOTO MaACHUsI, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHMSI, MEXaHW4yeckas paboTa M MOUIHOCTb, YacTOTa U MEPHUOJ
KOJICOAaHMI MaTeMaTHYeCKOr0 W MPYKUHHOTO MAasTHHUKOB, ONTHYCCKAs
CWia coOWparomeid JWH3bI, PaAMOaKTUBHBIN  (OH): TUIAHUPOBATH
U3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH
U3MEpEHUs, cleAysl MNPEeIOKEHHON WHCTPYKIMH, BBIUMCISATH 3HAUECHUE
BEJTMYMHBI U aHAJTU3UPOBATH MOYUCHHBIC PE3YIbTAThI ¢ YIETOM 3aJaHHOU
MMOrPENTHOCTHA U3MEPEHNUN;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJIEICH:
MaTepuaibHasl TOYKAa, a0CONIOTHO TBEPAOE TEJNO, TOUYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKAs JINH34, IJIaHEeTapHasi MOJIeNIb aTOMa, HyKJIOHHAS! MOJIEJb
aTOMHOTO S71pa;

XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS HW3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUSA (B TOM YHCIE:
CIUJOMETP, NATYUKW TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHUE CBETOBOIBI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuibCOHA), HCMOIB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKMX SBICHUH ¥  HEOOXOAuMbIE (pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJOTHUECKHX MPOIECCOB MPHU
pemeHnr  y4eOHO-TIPAKTUYECKUX  3a]ad, ONTUYECKHE CXEMBI  JUIs
MOCTPOCHUS N300PAKEHUI B TUTOCKOM 3€pKajie U COOMpAIOIIeH JIMH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  MHGOpPMAIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (PU3NUECKHX 3HAHUN B IOBCEIHECBHOU
KU3HU 7151 oOecrieueHrs 0€30MMacHOCTH TP OOpaIlleHnH ¢ MPUOOpaMu |
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 37J0POBBS 1 COOTIOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBJIATh TOUCK HWH(POpMauA (PU3NYECKOTO COACPKAHHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOIUTh
MyTH OINpPEACNICHUS TOCTOBEPHOCTH MOJYYEHHONU MH(OpPMAIMU HA OCHOBE
MMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOYHUKOB;



WCIIOJIb30BaTh MPH BBIMOJIHCHUN YYEOHBIX 33aJ[aHU HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy GU3HYECKOTO COJCPKAHNUS, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
cetm MHTepHeT, BIaAeTh NpUéMaMH KOHCIICKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHus HH(POPMAITUU U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMCHHBIE M YCTHBIC COOOIICHHUS Ha OCHOBE
UHPOPMAIIMKM U3 HECKOJBKHUX HCTOUYHUKOB (U3UYECKOTO COJCpPKAHUSA,
nyOJIMYHO TPEICTABIATh PE3yIbTAaThl IPOSKTHOM MIIM UCCIICIOBATEIbCKOM
JACSITEILHOCTH, TIPH 3TOM TIPaMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
MOHATHWHBIA ammapar HW3y4aeMoro pasnena (PU3UKH W COINPOBOXKIATh
BBICTYIUICHUE TPE3CHTAlMeld ¢ yd4€TOM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
KonTpoabHbI IIpakTn4yeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIEC
e padoThbI padoThbI
pecypcsl

Pazgen 1. ®usuka u e€ poJib B IO3HAHUM OKPYKAKOIIEro MUPa

1.1 dusuka - Hayka 0 IPUPOIE 2 bubmorexa LOK
' y PO https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
1.2 (6)) 2 1
MSHHCCKUC BETHHAHAT https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEBIIT METO,T IIO3HAHUS 2 1 Bubmorexa TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nen 2. [lepBoHavajIibHbIE CBeIeHUS 0 CTPOEHMHU BelleCcTBA

2.1 CTpoeHue BellecTBa 1 bubmmorexa IOK
) p m https://m.edsoo.ru/7f416194
9 JIBMOKeHUE U B3aMOICHCTBUEC YaCTHII 5 1 bubmuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
2.3 A 2
TPETATHEIE COCTOAMHA BEIECTRA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3anMoOAeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHuIECcKoe IBHKEHHC 3 https://m.edsoo.ru/7f416194




Bbu6mmorexa [JOK

3.2 HHepuys, Macea, mI0THOCT 4 ! https://m.edsoo.ru/7f416194
bubmnoreka [IOK
33 CHura. Braet 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubmuoreka [[OK
' TeJIaMU, )KUJIKOCTSIMHU U razamMu https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBrerue KuKocTh > https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
4.3 AtmocepHoe rapienne 6 https://m.edsoo.ru/7f416194
44 JleicTBHE )KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnea 5. PaGora 1 MOIIHOCTB. JHeprus
bu6mmorexa [JOK
> PaGora u momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 HpocTse MEXaHH3MEI > ! https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
33 Mexanireckas sHepria 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoabnbie | Tlpakruyeckue (cpp )
NPorpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
Pa3pnen 1. TeruioBble siBJICHUA
1.1 Crpoenue 1 cBOICTBa BELIECTBA 7 brbmmorexa [OK
' R H https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 Tenoere mpoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3zgea 2. diiekTpryeckne U MArHUTHbIE SIBJICHUS
21 DNEeKTPUYECKHE 3apsiIbl. 3apsHKEHHBIC Tela 7 | bubnuorexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 7 7 2 2
OCTOSIHHBIN JIEKTPUYECKUN TOK 0 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.rw/7f418 1 ce
but6mmoreka [JOK
24 DICKTPOMATHHTHA HEYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne ni/m Kontpoabnbie | Tlpakruyeckue
NPorpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
Pa3zpnen 1. Mexanu4yeckue siBJICHUS
L1 MexaHHYeCKO€e ABIXKEHHE U CITOCOOBI €ro 10 1 bu6nuoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 Bzaumoneiicteue Te 20 1 3
MOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHbL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paszgen 2. Mexannuyeckue KoJe0aHUS U BOJHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHMHACCKHE KOTCOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Mexanuueckune BO .3 8 1 3
XAHHHCCKHC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgea 3. DiieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMAarHUTHbIE BOJIHbI
DNEeKTPOMarHuTHOE 10JIE U bub6mmorexa [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gea 4. CBeToBbIe AIBJICHUSA




4.1 3aK0oHBI pacIPOCTpaHEHUs CBETa 6 2 bubmorexa LOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIuH3BI U oNITHYECKUE MPUOOPHI 6 3 hitps://m.cdsoo.rw/7f41 ada6
bu6mmorexa [IOK
43 Paznosxenune 6eoro cBera B CIEKTP 3 2 hitps://m.cdsoo.rw/7f41 ada6
Hroro no pazgeny 15
Pa3znen 5. KBanToBbIe SIBJIeHHA
bu6mmoreka [{OK
5.1 Hcnyckanue u norjioneHue cBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41 ada6
but6mmoreka [JOK
32 CTpoeHue aTOMHOTO 57pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
>3 slnepHbie peaKimm 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3zgea 6. [loBTOpUTEIbHO-00001IaI0IIMIA MOAYIb
[ToBTOpeHune u 06001IeHNE COAepIKAHUS bubnuorexa [JOK
6.1 9 2
Kypca ¢hu3uku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 27







IHOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

Ne i/nm

Tema ypoxka

KoanuecTBo
4acoB

Jdara nzydyenus

Ilnan

dakr

DJIeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusmnka — Hayka o npupoje. SBieHus
npupoibl. Pu3nyecKue SIBICHUS

03.09.2025

MexaHn4JecKHe, TEIIOBRIE,
ANEKTPUYECKUE, MAaTHUTHBIC, CBETOBEIE,
3BYKOBBIC SIBJICHUS

05.09.2025

duznyeckre BETUINHBI U UX HU3MCPCHUC

10.09.2025

Ypok-uccienosanue "M3mepenue
TEMIIEPATYPHI IPU TIOMOIIHU
YKUJKOCTHOTO TEPMOMETpPA U JaTUHUKa
TeMneparypol"

12.09.2025

Kak ¢u3uka u apyrue ecTecTBeHHBIE
HayK{ U3Y4aloT MPUPOJLY.
EcrecTBEeHHOHAYUYHBII METO/T TO3HAHUA.
Onwucanue pU3NUECKUX SBJICHUH C
IIOMOILBIO MOJIECH

17.09.2025

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

VYpoxk-uccnenosanue "lIposepka
TUIIOTE3bI: 1aIbHOCTD MOJIETA IIApUKa,
IYIIEHHOT0 TOPU30HTAJIBHO, TEM
Oouble, yeM OoJIblIe BHICOTA ITycKa"

19.09.2025

Crpoenue BeniectBa. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE

24.09.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a




BCIICCTBA

BenrecTna"

bu6mmoreka [JOK
8 26.09.2025
JIBIDKCHHE HACTHIL BEIICCTRA https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 110
9 HaOJII0ICHUIO TETJIOBOTO PACIIUPEHUS 01.10.2025
ra3oBy
10 ArperatHble COCTOSIHUSI BEIIECTBA 03.10.2025
B3anmocBsa3b MeX 1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX I KX aTOMHOMOJICKYIAPHBIM 08.10.2025 bubmiorexa HOK
yIp o https://m.edsoo.ru/ff0a0378
crpoerreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
MexaHandeckoe JBIKCHHE. BuG 10K
HOJIMOTEKA
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 10.10.2025 hitps://m.cdsoo.rw/f0a05c6
JIBIDKCHUE
bubmnoreka LJOK
13 Ckopoctb. EnuHuUIbI CKOPOCTH 15.10.2025 hitps+//m.cdsoo.rw/f0a079
bu6mmoreka [IOK
14 Pacuet myT 1 BpeMEHH IBUKEHUS 17.10.2025 hitps://m.cdsoo.ru/f0a0acd
HNueprys. 3aKk0H MHEPITHAM.
15 B3aI/II)1\L/IIo eHCTBHUE TeanTaK NpUYHHA 22.10.2025 bubmorexa HOK
a p o https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKCHUS TEJT
16 [ImoTHOCTH BemecTBa. PacyeT macchl 24.10.2005 bubmuoreka [JOK
o0beMa Tejia Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabota «Onpenenenue 05.11.2025
TJIOTHOCTH TBEPAOTO TEJa
13 Pemenue 3amad mo teme "I1oTHOCTH 07.11.2025 bubmuoreka [JOK

https://m.edsoo.ru/ff0al23c




Cuna kak XxapakTepucTHKa

19 B3auMozeiicTBus Ten. Cuiia ynpyrocry. 12.11.2025
3axoH ['yka
JlaGopatopHnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS 14.11.2005
(medhopmanun) mpy>KUHBI OT
IIPUIOKEHHON CUJIBI»
21 SBnenue TsaroreHus. Cumia TSKECTH 19.11.2025
CBsI3b MEXKy CUJION TSAXKECTU U MacCoi BuG 110K
nomoTeKa
22 tena. Bec Tena. Pemenne 3amad no reme 21.11.2025 hitps://m.cdsoo.rw/ff0al 778
"Cuna Tsxect"
Cua TSKeCcTH Ha JPyTuX IUIaHeTax. bubnuorexa LIOK
23 26.11.2025
OuU3NYECKHE XAPAKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0a1502
bu6moreka [JOK
24 Usmepenne cui. Jluramometp 28.11.2025 hitps://m.edsoo.ru/f0al 8cc
bubmnoreka LJOK
25 Bec tena. HeBecoMmocTh 03.12.2025 hitps://m.cdsoo.rw/ff0al 778
%6 CJ‘IO)IieHI/Ie I{BE’X CHII, Hal'ipaBJ'IeHHBIX o 05.12.2005 bu6moreka [JOK
OoAHOI psiMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
P
7 f elIeHre fanaq 1o TeMe ) 10.12.2005
PaBHOelicTBYIOIIAS CHIT
73 TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. 12.12.2025 bubnuorexa LIOK
TpeHue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
KonTtposbHas padora no remam:
29 «MexaHnueckoe JBMKEHHE», «Macca, 17.12.2025
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
30 JlaboparopHnas pabota «3yuenue 19.12.2025 bu6nuoreka [IOK

3aBHUCUMOCTU CHUJIbI TPCHUSA CKOJIbXKCHUA

https://m.edsoo.ru/ff0alcc8




OT CUJIBI JABJICHUA U XapaKTEpa
COIIPpUKACAOIUXCA HOBCpXHOCTCfI»

Pemienue 3agay Ha OIIPECACIICHUC

31 PaBHOACHUCTBYIOMLIEH CHIIBI M300paKeHNe 24.12.2025
cumy, «Cunbi»
Pemenne 3anay no remam: «Bec tenay, BuG 110K
nOIMoTEKa
32 «I'padnueckoe H30(ipa>KeHI/Ie CHI», 26.12.2025 hitps://m.edsoo.rw/ff0al ded
«Cunp, «PaBHOACHCTBYIOIIAS CUID»
1 Jasnenue. CriocoObl yMEHbBILIEHUS U 14.01.2026 bubnuorexa [JOK
YBEIIMYEHUS TABIIEHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue r?3a. 3aBUCUMOCTH IaBJIEHUS 16.01.2026 bu6mmorexa [JOK
rasa ot o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPALIMU TEIIAMH, 21.01.2026 bu6mmoreka [JOK
JKMJIKOCTSIMH M ra3aMu. 3akoH Ilackais o https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B )K{/’I,Z[KOCTI/I U rase, 23.01.2026 bubmuorexa [JOK
BBI3BAHHOE JICMCTBUEM CHIIbI TIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no treme «/laBienue B 78.01.2026 bu6mmoreka [IOK
JKUJIKOCTH U Tra3e. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaromuecs cocyabl 30.01.2026 hitps://m.cdsoo.rw/ f0a2970
N bu6mmoreka [IOK
39 I'unpaBinuyeckuii mpecc 04.02.2026 hitps://m.cdsoo.ruw/ff0a3136
40 Manomertpsl. I1opLIHeBON KUAKOCTHBIN 06.02.2026
Hacoc
Atmocdepa 3emmn. [Ipuannb
A1 CYILIECTBOBaHMS BO3AYIIHON 00OIOUKH 11.02.2026 bubnuorexa [JOK

3emun. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl yPOBHEM MOPS

https://m.edsoo.ru/ff0a2b5a




bu6mmoreka [JOK

42 Bec Boznyxa. ATMocdepHoe 1aBiieHue 13.02.2026 hitps://m.cdsoo.ru/ff0a2bsa
13 H3mepenne aTMOCHEPHOTO JTaBIICHUSI. 18.02.2026 bubnmoreka [IOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(HEPHOTO JaBICHUS 20.02.2026 bu6nuoreka [IOK
OT BBICOTHI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 25.00.2026 bubnuorexa [IOK
JlaBJIECHHUE Ha pa3IUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue faz[aq o Teme "ATtMmochepHoe 27002026
JaBJICHUE
€HCTBUE KUJKOCTH U ra3a Ha
47 f{lor H(GHHOGJIB HUX TeN0. ApXHUMeI0Ba 04.03.2026 bubnuorexa [JOK
Py 110- AP a o https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas padota «Onpenenenue
48 ol o, gcicr fomeit 06.03.2026 bubmuoreta LOK
BRITATKUBAIOLICH CHITBL, ICHCTBYIOM o https://m.edsoo.ru/ff0a33fc
Ha TeJIO, TOTPY>KEHHOE B KHUIKOCTH
JlaGopatopHasi paboTa 1o Teme
«MccnenoBanne 3aBUCHMOCTH Beca Tela bubmuorexa [JOK
49 ) . 11.03.2026
B BOJIC OT 00bEMa MOTPYKEHHOU B https://m.edsoo.ru/ff0a3514
JKUJIKOCTD YacTH TeJlay»
bu6mmoreka [JOK
>0 [nagaue e 13.03.2026 https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpyupoBaHue apeomMeTpa Win 18.03.2026
KOHCTPYHPOBAHUE JIOJIKU U OTPEICIICHHE
e€ rpy3onoabrEMHOCTH"
57 Pentenue 3amad mo remam: «IlnaBanue 20.03.2026 bu6mmorexa [JOK

cynoB. Bo3nyxomnaBanue», «JlaBienue

https://m.edsoo.ru/ff0a3654




TBCPABIX TCJI, )KI/I,[[KOCTGI\/JI H ra3oB»

bu6mmoreka [JOK
M 21.03.202
>3 exaHuHecKkas pabora 032026 https://m.edsoo.ru/ff0a3{82
bu6mmorexa [JOK
54 MortHocTs. EquHHAIBI MOIITHOCTH 01.04.2026 hitps-//m.cdsoo.ru/ f0a3 {82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOI MpU MOAbEME 03.04.2026
1o JiecTHUIIE"
56 IIpoctele MexaHu3Mbl. Ppruar. 08.04.2026
PaBHOBecue cun Ha peiuare
KonTpoasHnas padora no teme
57 «JlaBneHue TBEPABIX TEI, KUIKOCTEU U 10.04.2026
ra3oB»
PesepBHbIii ypok. PaGoTa ¢ TekcTamu mo Bu6 110K
) noIMoTeKa
58 TEME «I[aBj‘IeHI/Ie TBEPABIX TE, 15.04.2026 hitps://m.cdsoo.ru/ f0adffe
KHUJIKOCTEH U ra30B»
Prryaru B TexHuke, ObITY U IPUPOJIE. BuG LIOK
nonIMoTeKa
59 Ha60paT0pHaﬂ pabora «lccnenoBanue 17.04.2026 hitps://m.cdsoo.ru/f0adT8e
YCIIOBUI paBHOBECHUS pblYara
60 Pemenwe 3agay mo TemMe «Y CIIOBHUSA 2 04.2026 bu6mmorexa [JOK
paBHOBECHS ppIYara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT monesHoro neicTBus
61 Mexanu3ma. Jlaboparopnas p?:6OTa 24.04.2026
«HM3mepenne KIIJ] HakIIOHHOM
MJIOCKOCTH
2 Pemenue 3amau mo teme "Pabora, 29.04.2026 bubmuorexa [JOK
Mo1tHocTh, KIT" https://m.edsoo.ru/ff0ad4c48
63 Mexanunueckas sHeprusi. Kuneruueckast 06.05.2026 Bubmuroreka IIOK




1 MOTCHIIMAJIbHAS SHCPIUs

https://m.edsoo.ru/ff0a4252

3akoH COXPAaHCHUA MEXaHHYECKOU

bu6mmoreka [IOK

o4 SHEPIrUu ! 08.05.2026 https://m.edsoo.ru/ff0a4360
Y POK-3KCIIEPUMEHT IO TeMe
"JKCEPUMEHTAIBHOE OIpEIeTICHUE
65 M3MEHEHUs Kmiemqecxon u | 13.05.2026
MOTEHUUATBHON YHEPTUH MIPU
CKaThIBaHUH TeJia 10 HAKIOHHOM
MJI0CKOCTH"
66 HTorosasi KOHTpoJIbHAsA padoTa 1 15.05.2026
67 PesepBHEIii ypok. Pabora ¢ TekcTamu 1o | 20.05.2026 bubnmoreka [JOK
TeMe "MexaHn4eckoe IBIKeHHE" https://m.edsoo.ru/ff0adee6
68 PezepsHslii ypok. Pabora c TeKCTaMI:I' o 1 22052026
teme "Pabora. MomHocTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




8 KUIACC

DJIEeKTPOHHbBIE
Jara uzy4yenus
Ne n/m Tema ypoka KoanuyectBo unpposrIe
o0pa3oBaTejibHbIE
4acoB CCVDOLI
ILnan daxT pPeeyp
OcHOBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETHYECKOW TEOPUH U UX ONBITHBIE 1 01.09.2025 bubmmorexa TIOK
P o https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1 03.09.2025
M N
3 0J/1eN TBEPAOTO, )KI/II[K?FO u 1 08.09.2025 bubnmnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO,
4 KHJIKOTO U Ta3000pa3HOTo COCT(V»IHHI?I | 10.09.2025
BEIIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
bu6nuoreka [JOK
K 1 15.09.202
5 pUCTAJUTMYECKHE U aMOpQHBIE Tela 5.09.2025 hitps-//m.cdsoo.ru/ f0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTb. 1 17.09.2025 bub6nuoreka [IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TemoBoe paciIupeHue U CXaTHe 1 22.09.2025 hitps-//m.cdsoo.ru/fl0a5a26
Temnepatypa. CBsA3b TEMIIEPATYPBI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1 24.09.2025
YacTHIL
B .C 0
9 HYTPEHHSIS DHEPrUs C oCcoObI 1 29.09.2025 bu6bnuorexa [IOK
M3MEHEHHUS BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunel Terionepenauu 1 01.10.2025 bubnuorexa [JOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[Ipakrudeckoe
HCII0JIb30BaHUE TEIJIOBBIX CBOWCTB

bubmuoreka [JOK

11 06.10.2025
BELIECTB U MATEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "
K .
12 OJIMYECTBO TEIUIOTHI. Y IeIbHAs 08.10.2025 bubmuoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OanaHca. 13.10.2025 bubmuorexa [JOK
TennooOMeH U TeIIOBOE paBHOBECHE o https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabora "HcciaenoBanue
14 SBJICHUS TEINIOOOMEHA j'IpI/I ) 15.10.2025 bubmuorexa [JOK
CMEILIUBAHUU XOJIOJTHON U ropsiyen https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuer koanuuecTBa TEILIOTHI,
15 HEOOXOIUMOTO /I HarpeBaHus Teja 1 20.10.2025
BBIJICJSIEMOTO UM TIPH OXJIAXKJICHUHN
JlaboparopHas pabota "Onpenenenue bubnmnoreka [JOK
16 . 22.10.2025
YACIBbHON TEIJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIMBA. Y IebHAasl TEII0Ta 25102025 bubnuoreka [IOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHHE Eu6 1OK
noInoTeKa
18 . 27.10.2025
KPUCTAJUIMUECKUX TeJ. Y IeNIbHas 7 hitps-//m.edsoo.ru/ff0a71d2
TEIJI0TA MJIABJICHUS
JlaboparopHas padota "Onpenenenue bubnuorexa [JOK
19 . 05.11.2025
yIEIbHOM TEIJIOTHI IJIaBJIeHU Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIUS. 10.11.2025 bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Yneabnas temiora 12.11.2025 bu6nuoreka [JOK




napooOpa3oBaHUs M KOHJICHCAITUH.
3aBUCHMOCTh TEMIIEPaTyPhl KUIICHUS OT
aTMoc(hepHOTro JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OmnpeneneHre OTHOCUTEIBHON
BJIQXKHOCTH BO3ayxa"

17.11.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha OIIpCACIICHUC
BJIA’KHOCTH BO3AyXa

19.11.2025

24

[TpuHIUTIBL paOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBUraTens BHYTPEHHETO CTOPaHUs

24.11.2025

25

KII/ TermoBoro nBurarens. TennoBbie
JIBUTATEJIN U 3alATA OKPYKAoIIEH
cpenbl

26.11.2025

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

26

3aKOH COXpaHEHHUs U IPEBPAICHUS
OHCPI'MU B TCIJIOBBIX ITPOLIECCAaX

01.12.2025

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teMe "TemnoBrie sBiaeHUs. MI3MeHeHne
arperaTHbBIX COCTOSIHHMM BeriecTa"

03.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtpoJubsnas padora no teme
"TerutoBble ABIcHUA. I3MeHEHNE
arperaTHbIX COCTOSIHMI BemiecTa"

08.12.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Tei. J[Ba poaa
AJIEKTPUIECCKUX 3aPSI0B

10.12.2025

30

VYpoxk-uccienopanue "IieKTpusanus
TeJl UHIYKIUEN U TIPU
CONIPUKOCHOBEHUH"

15.12.2025

31

B3anmopaeincTeue 3apsyKeHHBIX TEIL.

17.12.2025

bubnnorexa [IOK




3axoH Kynona

https://m.edsoo.ru/ff0a87¢e4

9J'IeKTpI/ILICCKOC IIoJIC. HaprI)I(eHHOCTB

bu6mmoreka [IOK
32 3IEKTPUYECKOro nois. Ipunnun ) 22.12.2025 hitps://m.odsoo.ru/ff0aga0a
CYNEPIO3ULIMH HIEKTPUUECKUX MTOJIEN
1 Hocurenn 3J1e1prquc1<Hx 3apsaoB. 24.12.2025
DnemeHTapHbIi 3apsa. CTpoeHne aToMa
34 [TpoBOAHHKY U AMDIIEKTPUKHU. 3aKOH 29.12.2025 bubnuorexa [JOK
COXpaHEHMs JIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 PeHieHI/IC 3a/1a4 HAa TPUMEHEHHUE 12.01.2026 bubmmoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0 Bu6 LIOK
noJInoTEKA
36 cymiectBoBaHusl. MicTouHuku 14.01.2026 hitps-//m.cdsoo.ru/f0a95ad
INEKTPUYECKOTO TOKA
bu6nuoreka [JOK
i 19.01.202
37 JleficTBUS STIEKTPUYECKOTO TOKA 9.01.2026 hitps-//m.cdsoo.ru/ f0a96h2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO I10JI1 HAa IPOBOJIHUKYU U 21.01.2026
JTUBJIEKTPUKNA"
19 DneKTpUUYECKUll TOK B METajlIax, 26.01.2026 bubmnoreka IIOK
JKUIKOCTSX U rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1enb U €€ COCTaBHbIE 78.01.2026
4acTH
Cuna Toxka. JlabopatopHas pabora Eub 1OK
" NOJINOTCKA
41 I/Islv'l'epeHHe Y PETrYJIUPOBAHUE CUJIBI 02.02.2026 hitps://m.cdsoo.ru/f0agbd6
TOKa
DNEeKTpUUYECKOE HATIPSKEHHE.
bubnnorexa [JOK
42 Boastmerp. JTaGopaTopHas pabora 04.02.2026 uomorexa I

"H3MepeHue U peryJinpoBaHue

https://m.edsoo.ru/ff0a9¢14




HanpspkeHus"

COHpOTHBHCHHCHpOBOﬂHHK&

but6mmoreka [JOK

43 09.02.2026
VY nenpHO€e CONPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabGopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOIO CONPOTUBIICHUSA 11.02.2026 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JJIUHBIL, IIJI0IIAAN https://m.edsoo.ru/ff0aa738
NONEPEYHOT0 CeYeHUs U MaTepuasa’
3aBUCUMOCTB CUJIBI TOKA OT Eu6 1OK

nonmoTexa

45 .3 0) 16.02.2026
HATPDREHIL. SAKOH LIMA LI yHactia https://m.edsoo.ru/ff0aa44a
Lenu
JlabopaTtopHas pabota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UAYIIETO

46 4yepes3 pe3ucTop, OT CONMPOTUBIICHUS 18.02.2026 brbmmorexa HOK

pe3 p P, P R https://m.edsoo.ru/ff0aa04e

pe3ucTopa 1 HalpsOKSHUS Ha
pesucrope"
[TocnenoBarenbHOE U ApAIIEIBHOE

47 JIeI0BAaTENIbHOE U TapaJliebH 24.02.2026
COCIMHEHHMSI TIPOBOJHUKOB
JlaGoparopnas pabota "IIpoBepka

aBUJIA CJIOXKE arnpsKeHUN

43 TIpaBWJIA CIIOKCHHSI HAMIPSHKCHUN TIPH 25.02.2026 bubnmnoreka [JOK
[I0CIEA0BATEILHOM COCIUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGoparopHas pabota "IIpoBepka
MpaBuja JAJi CUJIbl TOKA MPU

49 P it p 02.03.2026 bu6nmoreka [JOK
napajijIeJIbHOM CO€IUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pewienue 3a1au Ha npUMEHEHUE 3aKOHA B OK

50 OMa 111 pa3IMyHOTO COETMHEHUS 04.03.2026 nosmorexa I1

IIPpOBOAHUKOB

https://m.edsoo.ru/ff0aaf8a




PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO

bubmuoreka [JOK

51 11.03.2026
Toka. 3akoH J[>xoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Omnpeaenenue
52 a60TpLI u I:do I}IDOCTI/I BHCKTpI/I{[leCKOFO 16.03.2026 bubnmorexa [IOK
p | i p e https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT 18.03.2026 bubmorexa I{OK
p p Y. R https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanme
54 HOCTOﬂHHvLIe MAarHuThl, UX 01.04.2026
B3aUMO/JIEHCTBUE
Ypok-uccinegosanue "M3yuenune moJeii
55 POK-HCCIeJ0BaHN y4eHue nojei 06.04.2026 bubmmorexa [IOK
OCTOSSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe I101€ Eu6 10K
HOINOTEKA
.04.202
56 3eMIHM U ero 3HadYeHue I KU3HU Ha 08.04.2026 hitps-//m.cdsoo.ru/ f0acOba
3emie
KonTtpoJubnas paéora no teme
57 "DnekTpuuecKue 3apv;mbl. 3apsiKeHHbIE 13.04.2026 bubnnoreka [JOK
TeJaa U UX B3aMMOJICHCTBHUS. https://m.edsoo.ru/ff0abea8
[TocTosiHHBIN neKTpUYeCKuil TOK"
PezepHblil ypok. Pabota ¢ Tekctamu 1o
58 TeMe "[1oCTOSHHBIN 3IEKTPUUECKHUI 15.04.2026 bubnmorexa [IOK
| p T https://m.edsoo.ru/ff0acdc6
TOK
PeseprHbIit ypok. PabGoTta ¢ Tekctamu mo Eub 1OK
" . . HOJIHNOTEKA
59 TeM'e': [TocTOAHHBIN 2IIEKTPUUYECKUI 20.04.2026 hitps://m.cdsoo.ru/facdet
TOK
OnbIT OpcTeaa. MarautHoe mose Eu6 OK
60 3JIEKTPUYECKOI0 TOKa MarHuTHoe noJje 22.04.2026 nosmoreka L

KaTymiKu ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2




IIpuMeHeHHe 2IEKTPOMArHuTOB B
61 texnuke. JlaboparopHas pabora

"N3y4yeHue AecTBHUSI MAarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM"

27.04.2026

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

ONEeKTpOABUTaTENb IOCTOSIHHOTO TOKA.
Hcnons3oBanue 31€KTpoABUTaTEICH B
2 TEXHUUYECKUX YCTPONCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHCcTpynpoBaHue U u3ydeHue padboTsl

3ieKTpoBurarens"

29.04.2026

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

OnsiTel @apanes. 3akoH
63 3J€KTPOMArHUTHOM MHIAYKIUU.
[IpaBuno Jlenna

04.05.2026

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
64 TeMe "DIEeKTPUYECKNE U MAarHUTHBIE
SIBIICHUS"

06.05.2026

65 HTorosasi KOHTpoJIbHASA paboTa

13.05.2026

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

Onekrporereparop. CrocoOs
66 MOJTyYEHUS NIEKTPUUECKOW DHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX

HCTOYHHUKAX SHCPTHUU

18.05.2026

67 PeseprubIiil ypok. Paborta ¢ TekcTamu mo
teme "TemnoBbie siBIEHUS"

20.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accS5e

PesepubIit ypok. PaboTta ¢ Tekctamu mo
TeMe "MarauTtHeble sBiieHUS"

68

25.05.2026

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

68




9 KUIIACC

DJIEeKTPOHHbIE
Jara usydyenus
KoanuectBo undposbie
Nen/m | Tema ypoka
4acos o0pa3oBaTe/ibHbIE
dakr pecypcenl
ILnan
M .
| €XaHUYECKOEe JIBIYKECHUE | 02.09.2025
MartepuanbHas TOUKa
) Cucrtema orcuera. OTHOCUTEIIHLHOCTD | 04.09.2025 bubmuoreka [JOK
MEXaHHYECKOI'O JBHKCHUS https://m.edsoo.ru/ff0ad474
. bubmmoreka [JOK
3 PaBHOMEpHOE IPSAMOIMHENHOE JBUKEHNE 1 05.09.2025 hitps://m.cdsoo.ru/ff0ad19a
HepaBHOoMepHOE npsAMOIMHENHOE
4 newkenue. CpeaHss U MTHOBEHHAs 1 09.09.2025
CKOPOCTH
5 [IpsiMonuHeitHOe paBHOYCKOPEHHOE 1 11.09.2025 bubnmorexa [JOK
JBH>KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEWHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. [ paduk 1 12.09.2025
CKOpOCTH
JlabopartopHas pabota "OnpeneneHue
7 CKOpEHMS Teja IPU PAaBHOYCKOPEHHOM 1 16.09.2025 bubmmorexa TIOK
yeKop pup . yeKop N T https://m.edsoo.ru/ff0adb18
JBUYKEHUU 110 HAKJIOHHOW MJIOCKOCTH
CBo6 .0
2 B0oOOAHOE najieHre Tesl. OnbITHI | 18.09.2025
lanunes
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH. Bu6 OK
9 [Tepuonx u yacTora oOpaleHus. 1 19.09.2025 nommoreka L1

JIluueiiHas v yriioBasi CKOpOCTH

https://m.edsoo.ru/ff0ael76




10 LleHTpOoCTpeEMUTENBHOE YCKOPEHHE 23.09.2025
. bubmmoreka [JOK
11 Ilepsslii 3akoH HptoToHa. BekTop cuiibl 25.09.2025 hitps://m.cdsoo.rw/flac6 12
B i H .
12 TOpOH 3Ua1<0H BIOTOHA 26.09.2025 bubnumoreka [IOK
PaBHOpelicTBYIOIIAA cHta https://m.edsoo.ru/ff0ae72a
Tpertnii 3akoH HetoToHa. Cynepno3unus bubnuoteka [JOK
13 cuII 30.09.2025 https://m.edsoo.ru/ff0ae982
Pewrenne 3a1au Ha npMEHEHUE 3aKOHOB bubmuorexa [JOK
14 Herotona 02.10.2025 https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 Cuna ynpyroctu. 3akoH ['yka 03.10.2025 hits://m.cdsoo.ru/ff0acca?
16 Pemenne 3agad mo teme «Cuia 07.10.2025
YOPYTOCTH
17 JlabopaTtopHas paborta «OnpeneneHue 09.10.2025 bubnmoreka [JOK
JKECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna Tpenus 10.10.2025 https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
19 Pemenue 3amgayd no reme «Cuma TpeHUD 14.10.2025 hits://m.cdsoo.ru/ff0afa26
JlabopaTopHas pabota "Onpenenenue bubmmoreka [JOK
20 16.10.2025
Kod(ppuImenTa TpeHMs CKOIbKCHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau o teme "3aKkoHBI Eubs LIOK
HOIMOTEeKA
21 HI)IOTOI'-'Ia. Cuna ynpyroctu. Cuina 17.10.2025 hitps://m.cdsoo.ru/ fafbe
TPCHHSI
Cuna TSOKeCTH ¥ 3aKOH BCEMHPHOTO Bu6 110K
nOIMOTEeKA
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO 21.10.2025 hitps://m.cdsoo.rw/f0af044
MaJICHUS
23 VYpok-koupepenius " IBKEHUE TEI 23.10.2025




BOKpYT I'PaBUTAlIMIOHHOI'O LIEHTPA
(Conneunas cucrema). ["aakTuku"

Pemenue 3aiau no teme "Cuia TsKeCTH bubnuotexa [JOK

24 " 24.10.2025
M 3aKOH BCEMUPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5{8
I1 .

75 epBasi KOCMUYECKasi CKOPOCTh 78.10.2025 bubmuotexa [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepHaAIbHOW TOYKH.

AGcomoTHO TBEp0E Teno. PaBHoBecue
26 TBEPJOTO TeNa C 3aKPEIIEHHON OCBIO 06.11.2025 bubmorexa [JOK
P p o https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuibl. LleHTp
TSDKECTH
PaBHOBeCcHe MaTepHaIbHOW TOYKH.
AOcomoTHO TBEp0E Teno. PaBHoBecue

27 TBEPJOTO TeJa C 3aKPETUIEHHON OCBIO 07.11.2025
BpaieHusi. MoMeHT cuibl. LleHTp
TSKECTH

73 Pemenue 3agau mo Teme "MOMEHT CHIIEL. 11.11.2025 bu6nuoreka [JOK
LlenTp Tsmxect" o https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 TeMme "MexaHndeckoe JIBUKCHHUE 13.11.2025 bubmmorera [IOK

. "H ' T https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTtpouabsnasi pabora no teme Eu6 LIOK
HOINOTEKA
30 "M . 14.11.2025
eXElHI/I‘{f}CKOC ZLBH)I:GHHG https://m.edsoo.ru/ff0b06ec
BzaumogeiictBue Ten
Nmnynbe Tena. UMmnynse cuiibl. 3aK0H
31 COXpaHEHHUS UMITyJIbCca. YIIPYroe u 18.11.2025 bubmorexa TIOK
P Y . by o https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJEHCTBUE
32 Pemenue 3amaud no reme "3akoH 20.11.2025 bubimoreka [IJOK




COXpaHEHHUs uMIyJnca'

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepeHius "PeakTuBHOE

33 | 21.11.2025
JBUYKEHUE B IIPUPOJIE U TEXHUKE
but6mmoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTh 25.11.2025 hitps://m.cds0o.ru/f0b0ag4
15 PaGota cuibl TSKECTH, CUIIBI YIIPYTOCTH 27 11.2025 bu6muoteka [IOK
Y CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paborta «OnpeneneHue
16 paboThI CUIIBI TPEHUS TIPU paBHOMe?HOM 78.11.2025
JBUKEHHUHU TeJa MO TOPU30HTAIBHOM
MTOBEPXHOCTH
37 CBsi3b 2HEPrUH U PaOOTHI. 02.12.2005
[TorenimanpHas HEPrust
18 KI/IHCTI/I‘ICCKaiI sHeprus. Teopema o 04.12.2005 bu6muoreka [IOK
KUHETUYECKOHN SHEPIUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUH B MEXAHUKE 05.12.2025
40 JlaboparopHas pabota «3ydenue 3akoHa 09.12.2025 bu6muoteka [IOK
COXpaHEHUs DHEPI UM https://m.edsoo.ru/ffOb12fe
A1 KonebaTtenpHOE TBMYKEHNE U €T0 11.12.2025 bu6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue Kojiebanus. Beinyk1eHHbIE 12.12.2025 bubmmoreka [JOK
kosneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil ¥ py>KUHHBIA 16.12.2025
MasITHUKHU
VYpok-uccienoBanue «3aBUCUMOCTh Bu6 OK
44 nepuoja KonebaHuii OT KECTKOCTH 18.12.2025 nbamorexa L

IIPY>KUHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ff0b197a




45

[IpeBparieHue 3Hepruu npu
MEXAHUYECKUX KOJIeOaHUIX

19.12.2025

46

JIaGoparopHas pabota «OnpeneneHue
4acTOThI U TIepuoJia KojeOaHui
NPY>KUHHOTO MasiTHUKa»

23.12.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHM
rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpy3a»

25.12.2025

but6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoIHEL. CBOMCTBA
MexXaHW4YeCKux BOJIH. [IpomoabHbIC 1
MTOTIEPEYHBIE BOJHBI

26.12.2025

but6mmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus "Mexanndyeckue
BOJIHBI B TBEpIOM Teute. CelicMuueckne
BOJIHBI"

30.12.2025

50

3Byk. PacnipoctpaHenue u oTpaxxeHue
3ByKa

13.01.2026

51

Ypoxk-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI"

15.01.2026

52

I'pOMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

16.01.2026

53

Ypok-koHpepeHus "YIpTpa3ByK U
nH(]pa3ByK B MPUPOJIE U TEXHUKE"

20.01.2026

but6mmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU padoTe MO
TeMe "3aKOHbI COXPaHEHHS.
Mexannyeckue Koye6aHus 1 BOJIHbI"

22.01.2026

bubmmorexa [IOK
https://m.edsoo.ru/ff0b25{0

55

KountpoabHnas padora o reme "3aK0oHbI
coxpaHeHus. MexaHndeckue KojaebaHus

23.01.2026




U BOJIHBI"

QHGKTpOMaFHI/ITHOG I10JI€C.

but6mmoreka [JOK

56 27.01.2026
ONEeKTPOMarHuTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH 29.01.2026
VYpok-koHpepenuus "Hlkana
AJIeKTpoMa OJIH.
53 JIEKTPOMAarHUTHBIX BOJIH 30.01.2026 bubmmoreka [IOK
Hcnons3oBaHne 37€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH )11 COTOBOI1 CBA3U"
VYpok-uccnenosanue "M3yueHue cBOCTB
59 3JIEKTPOMATrHUTHBIX BOJIH C TIOMOIIIBIO 03.02.2026 bubmorexa [IOK
P - o https://m.edsoo.ru/ff0b2¢c6c
MOOMIBHOTO TenedoHa"
Pemenue 3aa4 Ha onpeesieHNE 4acTo
60 IIICHHUE 3a]1a4 H Hp,[[JIUHI/I 4aCTOTBI 05.02.2026
Y JUIMHBI AJICKTPOMATHUTHON BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 Cko oin cBeTa BOHII;JOJI:LIIe[ CBOMCTBa 06.02.2026 brbmmorexa [TOK
P ' o https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsMonuneitHoe EuG 1OK
noInoTeKa
62 pacnpocTpaHeHHUE CBETA. 3aTMEHUS 10.02.2026 hitps://m.cdsoo.rw/f0b3658
Connua u JlyHst
3aKOH OTpa)X€HUsI CBETA. 3epKaJia. BuG 1OK
noIMoTeKa
63 Pewrenne 3a1au Ha npUMEHEHUE 3aKOHA 12.02.2026 hitps://m.cdsoo.rw/f0b38cd
OTpakeHUs CBETa
64 [Ipenomiienue cBeta. 3aKoH 13.02.2026 bu6mmorexa [IOK
NPETOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHne NOJIHOTO BHYTPEHHETO 17.02.2026 bubmmorexa [JOK
TP o https://m.edsoo.ru/ff0b3c5¢c
OTpPaXXEHUs B ONTUYECKUX CBETOBOIAX
66 JlaGoparopnas padota "HccienoBanue 19.02.2026




3aBUCUMOCTH yTJia NPCIIOMIICHUA
CBCTOBOI'O JIyda OT yI'Jila IaJICHUS Ha

nn

rpaHule "BO3IyX-CTEKIIO

Ypok-koHpepennus "Vicnons3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAKEHMUSL: 20.02.2026
CBETOBO/IbI, OITUKOBOJOKOHHAS CBA3L"
bu6nuoreka [JOK
J . .02.
68 nH3bl. OnTHYECKast CUJIa JTUH3bI 26.02.2026 hitps://m.cdsoo.r/f0b3f2c
. bubmuoreka [JOK
I1 .02.
69 OCTpPOCHHUE N300paKCHUI B JTMH3aX 27.02.2026 hitps-//m.cdsoo.ru/f0bd44a
JIaGopartopHas pabota "Onpeznenenue
70 (hOKYCHOTO PACCTOSIHUSI U ONITHYECKOMN 03.03.2026 bubmmorexa [JOK
Y p . . o https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAFOIIEH JTNH3BI
71 Ypok-koHpepeHmus "OnTuaeckue 05.03.2026 bubnmnorexa [HOK
JIMH30BbIE TPUOOPH" https://m.edsoo.ru/ff0c0a7e
bu6nmoreka [IOK
2 r . .03.
7 J1a3 KaK ONTHYECKAsi CUCTEMA. 3pEHUE 06.03.2026 hitps://m.cdsoo.ru/fOb4684
7 VYpoxk-koHpepeHus "Z[:?(I)GKTLI 3peHusl. 10.03.2026
Kak coxpanuTts 3peHue
Pa3noxxenue 6emoro csera B CIIEKTP. Eubs OK
74 Omneitel HetoToHna. Crioxenue 12.03.2026 nomoreka L1
https://m.edsoo.ru/ff0c0f4c
CHEeKTpaJbHBIX I1BETOB. Jlucmepcus cBeTa
JlabopaTtopHas padota "OMBITHI 11O
75 Pa3IoKEeHUI0 OEI0ro CBEeTa B CIEKTP U 13.03.2026 bubnuorexa [JOK
BOCIIPUATHIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0JICHUU Yepe3 [BETOBBIC (PHIIBTPHI"
76 Ypok-npakTukyM "BoHOBBIE CBOMCTBA 17.03.2026

CBETa: ucnepcusi, uHTepdepeHIus U




mudpaxims”

OmnbiThl Pesepdopaa u nianerapHas

but6mmoreka [JOK

77 MOJIEJIb aTOMa 19.03.2026 https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa 20.03.2026
79 Ucnyckanue u HOFJ‘IOHIej—II/Ie cBeTa 21.03.2026 bu6mmorexa [IOK
atomoM. KBaHThI. JInHelyaThie CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypoxk-mipaktukym "Habmonenue 02.04.2026 bubnmnoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N bubmuoreka [JOK
81 PangnoakTUBHOCTE U €€ BUJIBI 03.04.2026 hitps-//m.cdsoo.rw/ff0c] 672
%) Crpoenue atomHoro sjpa. Hykinonnas 07.04.2026 bubnmnorexa [JOK
MOJENIb https://m.edsoo.ru/ff0c18ac
bu6nuoreka [JOK
83 PanuoaktuBHbIe npeBpanieHus. M3zoromsl 09.04.2026 hitps-//m.cdsoo.ru/ff0c1al4
P :
*4 CllICHUE 3aJ1a4 110 TeME 10.04.2026 bubmmorexka [JOK
"PaguoaxkTuBHbBIE IpEBpaIcHU" https://m.edsoo.ru/ff0c1b4a
85 IIepuon nonypacnana 14.04.2026
Ypok-koH(pepenuus "PaguoakTuBHbIE
86 Hsl; quI/I:Ib Bpn I/IIl one Mﬂe WLIAHE 16.04.2026 bubmmorexa TIOK
Y | PHPOAE, MEAMLHHC, o https://m.edsoo.ru/ff0c2126
TEXHUKE
%7 SnepHble peakiyy. 3aKOHbI COXpaHEHUS 17.04.2026 bubmmoreka [IOK
3apsiA0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
88 HTorosasi KOHTpoJIbHasA padboTa 21.04.2026
29 OHeprus cBA3M aTOMHBIX sep. CBsA3b 73.04.2026 bubnunoreka LIOK
MAacCChl U DHEPIUHU https://m.edsoo.ru/ff0c1d7a
90 Pemenue 3amad no reme "AnepHnie 24.04.2006

peakuun"




PeaKLII/II/I CHUHTC3a U ACJICHUA ACP.

bubmuoreka [JOK

91 28.04.2026
Ucrounuku sueprun ColiHLa U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koubepenuus "AnepHas
92 JHEepreTuka. JlelcTBus paIuoaKkTUBHBIX 30.04.2026
W3ITy4YeHUN Ha JKUBbIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJILHON paboTe Mo
H9 X
93 TeMe "DIEKTPOMAarHUuTHOE I10JIe 05.05.2026 bubnuotexa [JOK
DneKTpoMarHuTHbIE€ BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS"
[ToBTOpeHmEe, 0600IIEHNE. Eubs 10K
noIMoTeKa
94 Ha6opaT0ijble paboTHI IO KypCy 07.05.2026 hitps://m.edsoo.ru/fl0c245a
"B3aumonericteue ten"
[ToBTOpenue, 06061eHue. Pemenue
95 ACUYETHBIX M KAYE€CTBEHHBIX 33/1a4 10 08.05.2026 bubmorexa LHOK
p A o https://m.edsoo.ru/ff0c2572
teme "TemnoBsie npouecch”
[loBTOpenue, 06061eHNe. Pemenne
96 ACYETHBIX M KAYECTBEHHBIX 33/1a4 I10 12.05.2026 bubmorexa [IOK
p a . T https://m.edsoo.ru/ff0c2a22
teme "KIIJI TeruioBeIx nBurarenei"
IToBTopenue, 06001eHue. Pemenne
97 ACUYETHBIX M KAYECTBEHHBIX 33/1a4 I10 14.05.2026 bubmmorexa [JOK
p A o https://m.eds00.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
IToBTOpenue, o6o0IIEHNE. B LIOK
noIMoTEeKA
s 'J'_[a60paTOpHBIe pa6O,,TH 1o KYPeY 15.05.2026 https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHUS
[ToBTOpenue, o600meHue. Pabora ¢ Eubs 1OK
" noInoTeKa
99 TEKCTaMU n(: TeMe "3aKOHbI COXPaHEHUS 19.05.2026 hitps://m.cdsoo.ru/f0c2d6a
B MEXaHHUKE
100 [ToBTOpenue, 0600meHne. Pabora ¢ 21.05.2026 bu6mmorexa [IOK




TekcTaMu 1o teMe "Konebanus 1 BOIHBL"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 06o6menue. Pabota ¢

but6mmoreka [{OK

101 TekcTaMu 1o TeMe "CBETOBbIC SBIICHUS" ! 22.05.2026 https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHue. Pabora ¢
102 TekcTaMu o Teme "KBaHToBas u siaepHas 1 26.05.2026
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







IMPOBEPSEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMbI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh N3YUYCHHBIC ITOHATUS

1.2

pa3jindaTthb SABJICHUS IO OIMMCAHHUIO HUX XapPAaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MpPOSBIEHUE H3YUYEHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KalollleM MHUpE, B TOM 4Hcie pU3NUECKUe SBJICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOANUTD MTPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX SBICHHIM

1.4

OINMCHIBaTh M3YYECHHBIE CBOWCTBA TeJl M (hU3MUYECKHe SBJICHUS,
UCTIONB3ys (PU3UYecKHe BENUYMHBI, NPU ONMHUCAHHH TPABHIBHO
TPAaKTOBaThb (U3NYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYMH, HX
00O3HaYeHHUsT M €IUHHULBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyIibl, CBS3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYHUHY C
JIPYTUMH BETMYMHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH

(UBHYECKUX BEIIMINH

1.5

XapaKTepu30BaTh CBOMCTBA T, (PM3MUECKUE SBIICHHS U TPOIIECCHI,
UCIIONB3Ysl M3YYCHHBIE 3aKOHBI, MPHU 3TOM JaBaTh CJIOBECHYIO
(GOpMYyJIUPOBKY 3aKOHa M 3alMCHIBATh €r0 MaTeMaTU4YeCcKOoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3MUECKHUE SABJIECHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM
4yluclie U B KOHTEKCTE CHUTyallil IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYUHHO-CIIEJACTBEHHbBIE CBSI3U, CTPOMUTH
oObsicHeHHe M3 1 — 2 JOruyecKkux maroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOICTBa (PU3UYECKUX SIBJICHUM, (PU3MUECKHUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pemaTth pacu€THbie 3a1aud B | — 2 ACHCTBUS, UCIIOJIb3YsI 3aKOHBI U




(dopMyIibl, CBsI3bIBaOLIME (PU3MUYECKHE BEJIMYMHBI: Ha OCHOBE
aHajM3a yCJIOBMS  3aJayd  3alMChIBAThb  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (PU3MUECKUE BETUYMHBI B (HOPMYIBI U TPOBOIMTH
pacuéTbl, HAXOOUTh CIIPAaBOYHbIC JAHHBIE, HEOOXOAMMBIE JUIS
peuieHuss  3a1a4, OLICHMBATh  PEAIUCTUYHOCTb  IIOJYYEHHOU

(bU3UIECKON BETMYMHBI

1.8

pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXHO PELIMTH MPH ITOMOLIH
(¢u3NYeCKUX METOJOB, B OIMCAHWU MCCJIEOBAHUS BBIJICISATH
MIPOBEpSIEMOE  MPENIOJIOKEeHHe  (Tumoresy),  pasiauyaTth U
MHTEPIPETHPOBATh IOJyYEHHBIH pe3yJbTaT, HAXOAUTh OIIMOKH B

XOJ¢ OIIbITa, A€JaTh BBIBOABI I1O €TI0 pE3yJibTaTaM

1.9

MIPOBOAMTH OMBITHI [0 HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢dbuznyecKkux  CBOMCTB  Tel:  (OpMyIHpOBaTh  IPOBEpsSEMbIE
NPEINONOXKEHUs,, COOMpaTh YCTAaHOBKY M3  MPEIIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH X0/ OMBITAa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSMBIC U3MEPEHHS C UCIIOJIb30BAHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTH ~ MICCJICIOBAHWE 3aBUCUMOCTH OJHOW  (PU3HUECKOU
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHHEM IMPSMBIX H3MEPEHH,
y4acTBOBAaTh B IUTAHUPOBAHMH YYEOHOTO HCCIEAOBaHUS, COOMpATh
YCTAaHOBKY U BBIMIONHATh H3MEpPEHUs, CIeIys MpPeII0KECHHOMY
1aHy, (UKCHpPOBATh PE3yJbTaThl IMOJYYCHHONH 3aBHUCHMOCTH
(UBUYECKUX BEIMYHMH B BUJE MPEITOKCHHBIX TaOJUIl U TPaduKOB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOANTHh KOCBEHHBIC M3MEPCHUS (PUINYCCKUX BEIHUYUH, CICIys
MPEIJIOKEHHOW UWHCTPYKUMHU: TPU  BBINOJHEHUH HW3MEpEHUil
cOOMpPaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUMCISATH 3HAYCHHE

UCKOMOM BEJTNYUHBI

1.13

coOnroaTh MpaBuia TEXHUKH Oe30macHOCTH TMpu  pabdoTe cC

1a00paTOpPHBIM 000y 10BaHUEM

1.14

yKa3bplBaTh MPUHIUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOWCTB, XapaKTE€pU30BATh IMPHUHLMINBI JEHCTBUS H3YyYECHHBIX
IpUOOPOB M TEXHUUYECKUX YCTPOMCTB C MOMOLIbIO WX ONUCAHMI,

WCTIONB3ysl 3HAaHUs O CBOMCTBaxX (DM3MYECKUX SBICHHHA U




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH TpUMEpPHl (HAXOAUTh UHGPOPMALUIO O MPUMEPAX)
NPAaKTUYECKOI0  MCIOJIb30BaHUs  (U3MYeCKMX  3HAHMA B
MOBCETHEBHON KM3HH Ui OOECleYeHus: Oe30MacHOCTH IpH
oOpamieHMn ¢ TpuUOOpaMH H TEXHHYECKHMH yCTPOMCTBaMH,
COXpaHEHHs 3I0POBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEH cpefie

1.16

OCYIIECTBISATH OTOOP UCTOUHUKOB MH(OpManuu B ceT MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpoOCcOM, Ha OCHOBE
MMEIOIIMXCS 3HAHUN W MyTEM CPaBHEHUS PAa3JIMYHBIX HUCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBOM HITU

MOXeET OBITh HEZJOCTOBEPHOI

1.17

HCIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJISAPHYIO  JUTEepaTypy (U3MUECKOro  CcoaepKaHus,
CIpaBOYHbIE MaTepHaibl, pecypcbl ceTu MHTepHeT, BIaaeTh
npuémMamMu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

nH(GOpPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO

1.18

cOo3JaBaThb COGCTBGHHBIG KpaTKUC NNCbMCHHBIC U YCTHBIC C006H_[€HI/ISI
Ha OCHOBe 2 — 3 WCTOYHUKOB HWHMOpMAIUU (PU3UUECKOTO
COJIEp>KaHusl, B TOM YHCIIe MyOIUYHO JeNlaTh KpaTKUe COOOIICHHSI O
pe3yibpTaTax MPOEKTOB WM YUYEOHBIX HCCIEAOBAHUM, MPU STOM
IPaMOTHO HMCIIOJIb30BaTh W3yUYCHHBIH MOHATHUHBIA ammapar Kypca

(bU3MKH, COPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUEH

1.19

IpU  BBIIOJHEHWHM  Y4YEOHBIX TMPOEKTOB W HCCIEIOBaHHA
pacmipenenartb 00S3aHHOCTH B TpyIIle B COOTBETCTBHH C
IIOCTAaBJICHHBIMHM 3aJadaMH, CJICIUTb 3a BBIIIOJIHCHHUCM IIJIaHa
JEWCTBUI, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaa B
JIeSITENLHOCTD TPYIIIIHI, BBICTpPanBaTh KOMMYHHUKATUBHOE

B3aUMO/ICMICTBUE, YUNTHIBAS MHEHHUE OKPYKAKOLIUX

8 KVIACC

Kon
MPoOBEPSAEMOro
pe3yJbTarTa

HpOBepHeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nporpaMmmMmbl OCHOBHOI'O 001ero oﬁpasonannﬂ




1.1

HCIIOJIBb30BaTh IMOHATHA

1.2

pasinyaTth SABJICHUSA IO OIMMCAHHUIO UX XAPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/ILICCKOC SIBJICHUC

1.3

pacro3HaBaTh NPOSIBIIEHHE H3YyYEHHBIX (PHU3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4yuciie PU3NYECKUE SBJICHUS B MPUPOJIE,
IIPU 3TOM NEPEBOIUTH NMPAKTUUYECKYIO 3a/1auy B y4eOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OINMMCHIBATh M3YYCHHBIC CBOWCTBA Tel M (DU3HYECKHE SBJICHUS,
UCTONb3ysd (U3UYECKHe BEIUYMHBI, NPU ONHUCAHUM IPABHIBHO
TPaKTOBaTh  (U3WYECKUHA  CMBICH  HCHOJB3YyEMBIX  BEJHMYUH,
00O3HaYeHUs M €IUHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(dopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UUECKYIO0 BEIUYHMHY C
JOPYTUMHU BEJTMYMHAMU, CTPOUTH I'paUKH N3YUEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I‘IGCKI/IX BCJINYHNH

1.5

XapaKTCpPU30BaATh CBOMCTBaA TCII, (I)I/ISI/I‘ICCKI/IG SABJICHUA U ITPOLICCCHI,
HCIOJIb3YysA HW3YYCHHBIC 3aKOHBI, IpPHW O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa H 3allMChIBaTb €ro MaTrcMaTHU4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PM3HUYECKUE MTPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyaluil MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3
1 — 2 nor"MYecKux mIaroB ¢ MOMOIIBIO 1 — 2 M3yYEHHBIX CBOMCTBA

(I)I/BI/I‘{CCKI/IX HBHGHHﬁ, (I)I/I?»I/ILIGCKI/IX 3dKOHa UK 3aKOHOMCPHOCTH

1.7

peuaTh pacyéTHbIe 3a1aun B 2 — 3 ACMCTBUs, UCIOJIb3YsI 3aKOHBI U
dbopmynbl, CBsA3BIBAIONIME (PU3NYECKHE BEITUYUHBI: HA OCHOBE
aHajM3a yCJIOBHS 3aJa4d 3allMCHIBATh KPAaTKOE YCJIOBHE, BBISBIATH
HEJOCTAaTOK JAaHHBIX IS PEIICHUs 3a/ladd, BHIOMPATh 3aKOHBI H
(dbopMyIibl, HEOOXOUMBbIE 7Sl €€ pelIeHHs, TPOBOAUTh PAacUYEThl U
CpPaBHHMBATh TOJNyYE€HHOE 3Ha4YeHHWE (HU3MUECKON BEIUYHHBI C

HU3BECTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXXHO PEHIMTh MPU MOMOIIA
(bU3MYECKUX METOJOB, HWCIONb3ysl ONUCAHUE HCCIEIOBAHMUS,
BBIJICJISITH TIPOBEPSEMOE MPETION0KEHUE, OLICHUBATh TPABUIHLHOCTD

nopsaaKa IMMpoBCACHUA UCCIICAOBAHUA, 1CJIaTh BBIBOJbI

1.9

IMPOBOAWTL OIIBITBHI I10 Ha6J'IIOI[€HI/IIO (1)I/I3I/I‘I€CKI/IX SIBJICHUN WA




(bu3MYecKuX  CBOMCTB  Tel:  (OpPMYIUpOBaTh  IPOBEPSEMbIC
MPENINONIOKEHNs, COOUpaTh YCTaHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUS, OMIMCHIBATH X0 OMBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npuOOpoB U  JNaTYMKOB (U3MUYECKUX BEJIMYMH, CPaBHUBATh
pe3ysbTaThl M3MEPEHH ¢ y4€ToM 3aJaHHOW  abCONFOTHOMN

MOTPEITHOCTH

IIPOBOJUTh HCCIIEZJIOBAHUE 3aBUCUMOCTH OAHOM  (pusnueckoi
BEJIMYMHBI OT JPYroll C HUCIHOJIb30BAHUEM IMPSIMBIX H3MEPEHUIL:
IUTAHUPOBATh HUCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpeHus, Cledys MpeIokKEeHHOMY IUIaHy, (UKCHpPOBATh
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TAOJIUIl U TpauKOB,

ACJIaTb BBIBOJBI 11O pE3yJIbTaTaM HCCIICOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE U3MEpPEHHs  (PU3MYECKHX  BEJIUYUH:
IUIAHUpPOBAaTh ~ W3MEpPEHUs,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJE€Aysd MNPEIJIOKEHHOM WHCTPYKUUU, U BBIYUCIATH

3HAa4YCHUC BCIINYHHBI

1.13

coOmogaTh TMpaBuja TEXHUKH Oe3omacHocTH mpu pabore ¢

nabopaTOpHBIM 000PYTI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX OIMCAHUS, UCIOJb3YS
3HaHHA O CBOWCTBaXx (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(I)I/BI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacno3HaBaThb MPOCTHIC TCXHUYCCKUC yCTpOf/'ICTBa U USMCPUTCIILHLBIC
HpI/I60pBI Mo CX€MaM 1 CXEMAaTUYHbIM PUCYHKaM, COCTABJIATb CXCMbI
QJICKTPHYCCKUX Hene ¢ IociaeA0BaTEIbHBIM U mapaajicJIbHbIM
COCAUHCHHUEM DJJICMCHTOB, pasjindyasd YCJIIOBHBIC 0003HaYCHUS

OJIEMECHTOB JJICKTPUYCCKUX HCHCﬁ

1.16

MPUBOJIUTL TIPUMEPHl  (HAXOAUTh WHGPOPMAIIUIO O MPUMEPAX)
HpaKTI/I‘ICCKOI‘O HNCIIOJIBb30BaHUS d)HSI/I‘IeCKI/IX 3HaHHI>i B
MMOBCETHEBHONW KU3HHM i1 oOecrieueHuss O€30MacHOCTH TP
oOpaimieHud ¢ TpubOpaMu ¥ TEXHUYECKHUMH YCTPONCTBaMH,
COXPAaHCHUsS 370POBbS M COOJIOACHHS HOPM 3KOJOTUYECKOTO

MOBE/ICHUS B OKPYXKAIOIIeH cpene

1.17

OCYIIECTBIISATh TMOUCK HMHPOpManuu (U3UIECKOTO COACPKAHUS B




cetu IHTEpHET, Ha OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
JONOJTHUTEIbHBIX HMCTOYHHMKOB BBIICIATh HMH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYMBON MITM MOXKET OBITh HEJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TIPU BBHIMIOJIHEHUHM Y4YE€OHBIX 3aJlaHUld Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COMAEPIKaHUS, CIPABOUYHBIE
Marepuaybl, pecypcbl cetu HHTepHeT; BianeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus UH(DOpMALIUU U3 OTHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHBIE THCHMEHHBIE M  KpaTKUE YCTHBIC
coobmieHusi, 0000mas uHOOPMAIUIO W3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJepXKaHUS, B TOM YHUCJE MyOIUYHO TPEICTABISTH
pe3yJIbTaThl MPOEKTHOM WJTM UCCIEN0BATEIBbCKOMN NEITENbHOCTH, IPU
3TOM TPaMOTHO HCIOJIb30BATh M3YyYEHHBIM MOHATUWHBIN anmapar

Kypca (pHU3UKH, COPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAIEH

1.20

MIPY BBIMTOJIHEHUN YYEOHBIX MTPOEKTOB U UCCICNOBAHUN (HU3HUECKUX
MIPOLIECCOB paclpeAeiaTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJIICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILUIaHA
JNEUCTBUA M KOPPEKTHPOBATh €ro, AaJeKBaTHO OLCHHBATH
COOCTBEHHBI BKJAJ B JEATCNbHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHWCTBUE, TMPOABISASL  TOTOBHOCTH

paspemats KOHGIUKTHI

9 KVIACC

Kon
NpoBepPsSIeMOTro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasinyaTth ABJICHUA IO OIIMCAHHUIO UX XAPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/ILICCKOG SIBJICHUC

1.3

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4yuciie PU3NYEeCKUe SBJICHUS B MPUPOJIE,
MIPH 5TOM TEPEBOAUTD MPAKTUUECKYIO 33/1a4y B Y4EOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUIN

1.4

OIMMCBIBATh H3YUCHHBIC CBOMCTBA Tl H (I)I/I3I/I‘ICCKI/IC SIBJICHHA,




UCHOJNB3Ysl (PU3MUECKHE BEJIUYUHBI, MPH OINHUCAHUU [PaBUIBHO
TpPakTOBaThb  (U3MYECKUH  CMBICH  HCHOJB3YEMBIX  BEJIHYUH,
00O3HAaYeHHsS W €IUHHUIBI (U3NYECKUX BEJIWYHH, HAXOAWUTh
GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEIMUYUHY C
JIPYTUMH BEJTMUYUHAMHU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH

(hMBUYECKUX BEITMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tej, (hU3HUECKUe SIBJICHHS U MPOIIECCHI,
WCIIONIb3ysl M3YyYEHHbIE 3aKOHbI, NPU 3TOM JaBaTh CIIOBECHYIO
(GhOpMYyITUPOBKY 3aKOHa MW 3alHCHIBATh €r0 MaTeMaTHUYeCKoe

BBIPA’>XCHHUC

1.6

OOBSACHATH (PM3MUYECKUE MPOLIECCHI U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluii MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3yUYEHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIe 3aJayM (ONMparoIluecs Ha cucteMmy us3 2 — 3
YPaBHEHMI), HCHOJIB3ys 3aKOHBI W (OPMYJbI, CBA3BIBAIOIINE
¢Gu3nyeckue BEIUYMHBL: HA OCHOBE aHalW3a YCIOBHS 3a7aud
3allChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOLIME WIIU
M30BITOYHBIE JTAaHHBIE, BRIOMPATh 3aKOHBI M (HOPMYJITbI, HEOOXOAMMBIE
IUI pelIeHus, MPOBOANUTH Pacd€Thl U OLEHUBATH PEATUCTUYHOCTh

MOJIYYCHHOT'O 3HAaUCHUA (1)H3PI‘ICCKOI>'I BCJIINYHHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPU HNOMOIIU
(bU3MUYECKUX METOJI0B, UCIIOJIb3Ysl OIIMCAHUE UCCIIEIOBAHMS, BBIICIIAT
IIPOBEPSEMOE IIPEAION0KEHUE, OLICHUBATh MPABWIBHOCTh IOpPSIKA
MIPOBE/ICHUSI HUCCIIEIOBaHUS, JIeNlaTh BBIBOJbI, WHTEPIPETHUPOBATH

PE3yJIbTAThI Ha6J'II-OI[eHI/II‘/’I 1 OIIBITOB

1.9

MPOBOAMTH OTMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(bu3NYECKUX CBOMCTB TEJ: CAMOCTOSTENIBHO COOUPaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 000PyOBaHMS, OMKMCHIBATH X0/ OMbITA U €T0

pe3yabTaThl, OPMYITHPOBATH BHIBOIBI

1.10

MPOBOAMTHh TMPU HEOOXOJMMOCTH CEpPUI0 MPSAMBIX H3MEPEHUH,
OTIpeNeIisisl CpellHee 3HAUYCHUE H3MepseMOW BeIHUYUHbBI ((POKyCHOE
paccrosiHue coOuparoieil JIMH3bI), 000CHOBBIBATH BEIOOP crocoba

U3MEpPEHHS (M3MEPUTEIBHOTO MPrUOopa)




MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHMOCTEH (PH3MUYECKUX BEIUYHH C
UCIIOJIb30BaHUEM NPSMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEJOBAaHHE,
CaMOCTOSITENIFHO COOMpAaTh YCTaHOBKY, (PUKCHPOBATH pPeE3yJIbTaThI
MOJTY4YEHHOH 3aBUCHMOCTH (DPM3NYECKMX BETUYMH B BHJE TAOIHIN

rpaduKoB, AeNaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIEAOBAHMS

1.12

MPOBOAWTh  KOCBEHHBIC U3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IUIAaHUPOBAaTh ~ W3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJHATh M3MEPEHHUs, CIeAys MpeasioKeHHOU
WHCTPYKIIMW, BBIYHUCIATH 3HAYCHHE BEJIIMYMHBI M aHAJIW3UPOBATH
MONTy4YeHHBbIE pe3yJbTaThl C YYETOM 3aJaHHOW TOTPEIIHOCTH

U3MEPEHUU

1.13

coOnrofaTh MpaBuia TEXHUKU Oe30macHOCTH Ipu  padoTe cC

nabopaTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYCHHBIX (PU3NYECKUX MOJAEICH:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCUHBIN
UCTOYHUK CBETA, JIyd, TOHKas JINH34, IUIAHETApHAs MOJECIb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTO SJpa

XapaKTepu30BaTh MPUHIUINBI JEHCTBHS H3YYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIHCAHUSA, UCIOJb3Ys
3HAaHUS O CBOMCTBaxX (IM3NYECKUX SBICHUH U HEOOXOIUMBIE

¢u3nyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHblE PUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTENbHBIX  NPUOOPOB  H
TEXHOJOTMYECKHUX MPOLECCOB MPHU PELICHUH Y4eOHO-IPAKTUUECKUX
3ajJjay, ONITUYECKHUE CXEMBI 1151 HOCTPOSHUS U300pakeHUH B IIJIOCKOM

3epKaje u coOuparonieit TuH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAWTH HWHPOPMALMI0 O TpUMepax)
NPAaKTHYECKOTO  HUCIOJIb30BaHUS  (DU3MYECKUX  3HAHUH B
MOBCETHEBHOM KHM3HM i1 OoOecriedeHus Oe30MacHOCTH IpH
oOpamieHnu C TpuOOpaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHsI 370pPOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYIKAOLIEH cpelie

1.18

OCYIIECTBIISATh TOUCK HMHPOpManuu (U3UIECKOTO COICPKAHUS B
cetu IHTEepHET, cCaMOCTOATENBHO (GOPMYIUPYsl IOUCKOBBII 3ampoc,

HaXO0aUThb IyTH ONpCACIICHUA JOCTOBCPHOCTHU HOJIy‘-ICHHOfI




nH(pOpMaIMi HA OCHOBE MMEIONIMXCSI 3HAHWW U JIOTIOJTHUTEIIBHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh MPU BBINOJIHEHUM YYEeOHBIX 3aJaHUil Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3HUECKOro comep kaHus, CIpaBOYHBIC
MaTepuanbl, pecypcsl cetu VIHTepHeT; BnaaeTh NpuéMaMu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3zoBaHus HHYOPMAIH U3 OJTHOM

3HAKOBOMW CHUCTEMBI B APYTYIO

1.20

co3/laBaTb COOCTBEHHBbIE MHCBMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBE WH(OpPMAIUU W3 HECKOJIbKHX HCTOYHHKOB (PUIUIECKOTO
coJiepKaHusl, MMyOJIMYHO NPEICTABISTh Pe3yJIbTaThl IPOEKTHON MITH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IHpPU  OTOM  I'PaMOTHO
HCIIONIb30BaTh M3Y4YCHHBIM NOHATUMHBIM ammapar HM3y4aeMoro
pa3zgena (U3MKU U COMPOBOXKIATh BBICTYNJIEHHE INpE3CHTALUEeH C

y4€TOM 0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

MIPY BBIMTOJIHEHUN YYEOHBIX MTPOEKTOB U UCCICNOBAHUN (HU3HUECKUX
MIPOLIECCOB paclpeAeiaTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJIICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILUIaHA
JNEUCTBUA M KOPPEKTHPOBATh €ro, AaJeKBaTHO OLCHHBATH
COOCTBEHHBI BKJAJ B JEATCNbHOCTh TPYMINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHWCTBUE, TMPOABISASL  TOTOBHOCTH

paspemats KOHGIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3zjiena

Kon

3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MUPA

1.1

dusznka — Hayka O TNpupoje. SIBIEHUS NPUPOABIL.
@dusuyeckue SABICHMUS: MEXaHWYECKUE, TEIIOBbIE,

QJICKTPHUYICCKUC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyecknue BeIMUUHBL M3mepeHue (usmUecKkux
BenuunH. Dusuueckue npubopwl. IlorpemrHocTh

n3MepeHuil. MexxayHapoiHasi CUCTEMA €TMHUIL

1.3

ECTCCTBCHHOHayLIHHﬁ MCTO IIO3HAHUA: Ha6J'II-OI[eHI/Ie,
MOCTAHOBKA HAYYHOI'O BOIIPOCA, BLIABUKCHHUEC THIIOTC3,
OKCIICPUMCHT II0 IIPOBEPKE THUIIOTES, 00BsACHEHHE

Ha6J'IIOI[aeMOFO SABJICHUSA

1.4

Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:

#HH##Par##H#I3MepeHre pacCTOSTHUM.
#H#HPar#t#l13Meperne o0bEMa KUIKOCTU U TBEPAOTO
Tena.

#H##Par##H#OnpeneneHre pa3MepoB MaJIbIX Tel.
##H#Par#H##l13Mepenue TemmepaTypsl P OMOILU

KHUJKOCTHOTO TEPMOMETpPA U JaTUMKA TEMIIEPATYPbI

ITEPBOHAYA

JIbHBIE CBEJAEHMA O CTPOEHMHN BEILECTBA

2.1

#H##Par##H#CTpoeHre BelIECTBA: aTOMbI U MOJIEKYJIbI,
ux pazMmepbl. OMNbITHI, J10KA3bIBAIOIIME JTUCKPETHOE

CTPOCHUEC BCUICCTBA

2.2

#it#HPartHH# | pmkenne  yactui,  BemiecTBa.  CBS3b
CKOPOCTH JBWKEHUSI YaCTULl C TeMIepaTypoil.

BbpoyHnoBckoe nBuxenue, 1udpdysus

23

B3anmoneincTere 4acTul BEIIECTBA: PUTSKEHUE U




OTTAJIKMBAHHEC

24

###Par### ArperaTHoie COCTOSTHHUS BEIIECTBA:
CTpOEHUE rasos, JKUJIKOCTEN " TBEPABIX
(kpucTauIMyecKux)  Tel.  B3auMocBsi3b  Mexay
CBOWMCTBAMM  BEHIECTB B  Pa3HbBIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

2.6

[IpakTuueckue padbOTHI:

###Par###Onenka 1uaMeTpa aToMa METOJIOM PSIIOB (C
UCroJib30BaHueM ¢Gotorpaduii).

#AHAPar###ONBITEL 10 HAONIONEHUIO  TEIUIOBOTO
paciupeHus ra3oB.

HH#HPar#H##0nbpITel 10 OOHApYXKEHUIO JEHCTBUSI CHII

MOJICKYJIIPHOI'O IMPUTAKCHU A

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JBUKECHHE
##Par####Cropoctb.  CpemHsisi  CKOpPOCTh  NpHU
3.2 HEPAaBHOMEPHOM JBW)KEHHMU. Pacué€r myTu um BpeMeHU
JIBUYKECHUS
SIBnenue nHepuMu. 3aKOH MHEepUUH. B3anMonelictBue
33 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTHU JIBUXKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH Tella
14 #i#Par#H##InotHocTh BemecTBa. CBSA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHHIIE 00bEMA BEIlleCTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS Tel
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl c
' MIOMOUIbIO AUHAMOMETPA
37 Hi#HParfH##IBnenne tarorenus u cwia Tsoxectd. Cuiia
' TSDKECTHU Ha Apyrux IaHeTrax. Bec Tema. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXKEHHS U TPEHHUE IOKOS.
' Tpenue B IpUpoOAe U TEXHUKE
19 H#H##Par###CriokeHue Ccuil, HamlpaBJICHHBIX IO OJHOM

npsMoi. PaBHOAENCTBY OIS CUIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKCHHS
(mapuka B OJKHUAKOCTH, MOJEIH DIIEKTPUIECKOTO
aBToMOOWJIE M Tak panee). OmpeneneHue cpeaHen
CKOPOCTH CKOJBKCHHs Opycka WIM IIapuka II0
HAKJIOHHOM TuIockocTH. OrpenesneHue IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTpUPYIOLIHE
3aBUCHMOCTB PACTSDKEHUS (IeOopMaIin) MPYKHUHBI OT
MPWIOKEHHON cuibl. OMBITHI, JAEMOHCTPUPYIOIINE
3aBUCHMOCTH CHJIBI TPEHHSI CKOJILKEHHS OT BEca Tena u

XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN

3.11

Du3nuecKue BICHUS B IPUPOJE: IPUMEPHI JBIKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXUBOU IIPUPO/IE,

JIEMCTBHE CWJIBI TPEHMSI B IPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTpoucTBa: JUHAMOMETP, NOALIUITHUKA

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 TA30B

4.1

HaBnenue TBEpmoro Tena. CrocoObl yMEHBIICHUS U

YBCIIUMYCHUA JAaBJICHUA

42

I[aBJIeHI/Ie rasa. 3aBHCHMOCTH JaBJICHHUA Ta3a OT

00BEMa, TeMIepaTypbl

4.3

Hepez[aqa JaBJICHH A TBépI[BIMI/I TCJI1aMHU, XXUAKOCTAMH U

razamu. 3akoH Ilackams. IITHeBMaTHUEeCKHE MAIIIMHEL

44

3aBUCUMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
['mapocratuyeckuit Mapajiokc. CooOmaromuecs

cocyasl. ['mapaBnuyeckue MeXaHu3Mbl

4.5

Atmocdepa 3emnm u  arMocepHOE J1aBJICHHE.
[IpuuymHBl  CymecTBOBaHHWS BO3AYIIHOM  00OJOYKH
3emun. OmnpiT Toppuuennu. 3aBUCUMOCTD
aTMoc(epHOro JaBJI€HHUS OT BBICOTHI HAJl YPOBHEM

Mops

4.6

W3mepenue atmochepHoro nasneHus. [TpuGopsr s

M3MEpeHUs aTMOC(HEPHOTO JTaBJICHUS

4.7

JleficTBHE JKMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKoH




Apxumena

4.8

[InaBanue ten. BoznyxomnaBanue

4.9

[IpakTrueckue pabOTHI:

HccnegoBanne 3aBUCHMMOCTH Beca Tejla B BOJAE OT
o0béMa TOrpyx’EHHOM B JKUIKOCTb YacTH Tela.
OrnpezenieHne BBITAIKUBAIOMIEH CUJIbL, JAEUCTBYIOLIECH
Ha TEJo, NOrpyXEHHOE B KUIKOCTh. IIpoBepka
HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIONICH
Ha TEJO B JKUAKOCTH, OT Macchl Tena. OMBITHL,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTH  BBITAJIKHABAIOIIECH
CHWJIBI, IEHCTBYIOIIEH Ha TENO B KUIKOCTH, OT 00BhEMA
MOrPYKEHHOM B )KUJAKOCTh YAaCTH TE€JA U OT MNIOTHOCTH
JKuakocTu.  KoHCTpyupoBaHHME — apeoMeTpa  WIH
KOHCTPYMpPOBAHUE JIOJAKA W  ONpeleseHue €€

TPY30MOAbEMHOCTH

4.10

@dusnyeckue  ABJIEHUS B NPUPOJE:  BIIMSHHUE
aTMOC(epHOr0 JaBJICHUS HA JKUBOM OpraHusMm,

TJIaBaHUE PHIO

4.11

TexHudeckue yCTpOWCTBA: COOOIIAIOIIUECS COCY/IbI,
YCTPOMCTBO BOAOINPOBOJAA, THAPABIMYECKHI TMpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HACOC,

apeomeTp

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexanunueckasi pabota

5.2 MexaHuueckasi MOILIHOCTh

53 [IpocThle MexaHW3Mbl: pbluar, OJIOK, HaKJIOHHAs

' w10ckocTh. [IpaBusio paBHOBecHs pplyara

5.4 [Ipumenenne mpaBuia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koadduuuent

5.5 MIOJIE3HOTO  ACUCTBUA ~ MexaHu3MoB.  IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE

5.6 [loTeHManbHas SHEPTUHU TeJa, MOAHATOrO Haa 3eMIIEN

5.7 Kunernueckas sneprus

5.8

[Tonnas mexanudeckasi FHEprusa. 3aKOH U3MEHEHHS U




COXPAHEHHUsI MEXaHUYECKOM dHEeprun
[IpakTuueckue padbOTHI:
#H#HPar###Onpenenenne pabOThl CHIIBI TPEHHS NPHU
59 PaBHOMEPHOM JABM)KEHHUU Teja IO TOPU30HTaIbHOU
' OBEpXHOCTU. MccnenoBaHue yCloBHN paBHOBECHUS
ppruara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.
N3ydeHue 3akoHa COXpaHEHUsS] MEXaHUYECKOM SHEPTUH
510 @dusnyeckue SABJIECHUS B IPUPOAC: pbIYard B Tele
' 4eJl0BeKa
TexHuyeckue yCTpPOMCTBA: pblyar, MNOJABUKHBIA U
5.11 HETIOABHKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMblIe 3JIEMEHTBI COACPKAHUSA
pasjaena JJ1eMeHTa
TEIIIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOMN
61 TEOpUU CTPOEHHUsS BellecTBa. Macca U pa3mepbl
' MoJIeKyd.  OmbITEL, IMOATBEPXKAAOIINAE OCHOBHBIE
II0JIO’KEHUS MOJIEKYJISIPHOKMHETUYECKON TEOPUH
Mogenu  TBEPAOro, KUAKOTO M ra3oo0pa3zHOro
6.2 cocTosiHM# BemiecTBa. Kpucrammmaeckne u aMmophHbIe
Tena
6
OOBsicHEeHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPIBIX TeI
6.3 Ha OCHOBE MOJOXEHUN MOJEKYJIIPHOKUHETUUECKOMN
TEOpUU
6.4 CmauyuBaHue U KaOWUISIPHBIC SIBICHUS
6.5 TernoBoe paciIMpeHue U CxKaTUe
66 Temnepatypa. CBsi3b TeMIepaTrypbl €O CKOpPOCTBHIO
' TEIUIOBOTO JIBUYKEHUS 4aCTHUI]
6.7 BuyTpeHHsAs ~ sHeprus. CrocoObl  M3MEHEHUs




BHYTPEHHEI 3HEpruu: TeIJionepeaadya U COBEpIICHHUE

paboThl
63 Bunel Temonepeaayun: TEMIONPOBOAHOCTD, KOHBEKLINS,
' U3ITy4yeHue
KonnuectBo  TemnoTel.  YnenbHas — TEIIOEMKOCTh
6.9
BEIECTBA
TernooOMeH W TeEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [InaBneHne W  OTBEpACBAHHE  KPUCTAUIMYECKHUX
' BEILECTB. Y JAeNbHAas TEIIOTA IUIABICHUS
[TapooOpazoBanne W  KoHAeHcauus. Mcmapenue.
610 Kunenue. VYaenbHas Termiora mapooOpa3oBaHUs.
. 3aBUCHUMOCTh TEMIIEpPATypbl KUTIEHHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIUBA. Y IelbHasl TEII0Ta CrOpaHus
[Ipunnuner  paGoTel  TeroBbix aurareneid  KITJI
6.15 TEIUIOBOTO ABUraTens. TerioBble ABUTaTENN U 3alUuTa
OKpYKaroIlei cpeapbl
3aKOH COXpaHEHHs M TPEBPALICHHUS DSHEPrUU B
6.16
TEIJIOBBIX IIpoLIEcCax
[IpakTuueckue padOTHI:
HA#HParfH##0ONbITEl 10 OOHAPY)KEHUIO JEUCTBUS CHJI
MOJIEKYJISIPHOTO MTPUTSKEHUSI.
#H#HHPar###0nbITel IO  BBIPALMBAHUIO KPUCTAJIIOB
IIOBApEHHOM COJIM WIH caxapa.
6.17

HH#H#Par###OnpITEI 110 HAOJIOACHUIO  TCIIOBOIO
pacUIMpeHUs Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.
##HtPar#H##OnpeneneHe JaBieHUs BO3Ayxa B OalioHe
HITIpUIIA.

H#HPar#H##ONbITb, NEMOHCTPUPYIOIINE 3aBHCUMOCTh

JABJICHUS BO3JyXa OT €ro 00béMa M HarpeBaHUs WIH




OXJTKICHUS.
#H##Par### IpoBepka TUIIOTE3bI JIMHEWHOM
3aBUCHMOCTH  JJUHBI  CTONOMKA  JKHIKOCTH B
TEPMOMETPUUYECKOMN TPYOKE OT TeMIIEPATyPHI.
##Par#H##Habmonenne  U3MEHEHMsI  BHYTpPEHHeEH
SHEPruM Tejla B pe3ylibTaTe Tervionepeaadyn u padoThl
BHEIITHUX CHIL.

#H##HPar##llccnenoBanue ABICHHUS TEIIOOOMEHa IpH
CMEIIMBAHUM XOJIOJIHOW U rOpsTYE BOJIBI.
#H#Par##H#Onpenenenre KOJIMYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJON MHpPHU TEIJIOOOMEHE C HarpeThiM
METALUTUICCKUM ITHITUHIPOM.

###Par###Onpenenenne  yIeabHOM — TETUIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npouecca UCIapeHus.
#H##Par###Onpenenenre  OTHOCUTEIBHOM BIAXHOCTH
BO3/IyXa.

#H##Par##H#Onpenenenre yIEIbHOU TEIJIOTEI

IIJIaBJICHUA JIbAA.

6.18

@dusuyeckue SBJICHHS B IPUPOJE: IMOBEPXHOCTHOE
HaTSOKEHHE W KalWUIApHBIE SIBJIEHUS B TMPUPOJE,
KpHCTaJLIbI B IpUpOJiE, n3nydyenue CoHla, 3aMep3aHue
BOIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEesl, CHera.

6.19

TexHu4eckue YCTpOMCTBA: KAaNWUISAPBL, IMPUMEPHI
UCIIOJIb30BaHUS KPUCTAIIOB, KUAKOCTHBIM TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, THTPOMETPHI, TICUXpPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CTrOPaHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

OnexTpusanus Tei. /[Ba poga 3JIeKTpUUECKUX 3apsI0B

7.2

B3aumoneiictBue 3apspkeHHbIX Ted. 3akoH Kysona

(SaBI/ICI/IMOCTI) CHUJIbI B3aHMO,Z[eI>'ICTBH$I 3apsSHKCHHBIX TCJI




OT BCJIMYUHBLI 3apsA10B 1 paCCTOAHUA MCKIY TeJ'IaMI/I)

DneKTpruyecKkoe ToJie. Hanpsxénnocts
7.3 anekTpuuyeckoro mnois. [lpuHuun cynepno3unuu
3JEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenn snekrpuyeckux 3apsaoB. DJIeMEHTapHBIA
7.4 anekTpuueckuit 3apsan. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aK0H COXpaHEHUSs AIEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKU  TOK.  YCIOBHS  CYILIECTBOBAHHS
' 3JEKTPUUYECKOT0 TOKA. ICTOUHHUKHN OCTOSIHHOTO TOKa
JleicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U razax
. Onektpuyeckass uenb. Cuna TOKa. DIEKTPUUYECKOE
' HaIpsKEHUE
79 CornpoTuBieHne MIPOBOJHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJid yyacTKa Lenu
111 [locnenoBarenbHOE W MapalieTbHOE COCIUHEHHE
' IIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DneKTpuyecKkue Ienu U MOTPEeOUTENH INEKTPUUECKOM
. sHepruu B ObiTy. KopoTkoe 3aMblkaHue
[TocTostHHbIE MarHuThl. B3aumoelicTBre MOCTOSHHBIX
7.14
MAarHuTOB
715 MarnutHoe mone. MarHutHoe moyie 3eMJIM M €ro
. 3Ha4YEHME JUIS )KU3HU Ha 3emiie
7 16 OneiT Opcrena. MarHuTHoe TmoJie 3JIEKTPUYECKOTO
' ToKa. [[puMeHeHre 31eKTPOMarHuTOB B TEXHUKE
717 JleficTBe MarHWTHOTO NOJII HA MPOBOJHHUK C TOKOM.

SHGKTpO)IBI/IFaTeJIB MOCTOSIHHOTO ToKa. Mcnonp3oBaHue




JJIEKTPOJIBUraTeed B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIOpTE
Onbitet  ®apages. SIBieHHE  3IEKTPOMArHUTHOU
7.18
nHaykuud. Ipasuino Jlenna
DIEeKTpOTeHEPaTOoP. Cnioco0xn1 MOy YSHUS
7.19 SJIEKTPUYECKOM  SHEPruu.  DJEKTPOCTAHIIMUM  HA
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTUHU
[IpakTuueckue padOTHI:
OnbITHI MO HAOJIOICHUIO JICKTPHU3AIIMHN TEJT UHTyKIIUEH
Y TIPU CONTPUKOCHOBEHUH.
HccnenoBanue nEUCTBUS BJIEKTPUYECKOIO IOJISI Ha
MPOBOJIHUKH U TUAJICKTPUKH.
COopka u mpoBepka padOTHl JJICKTPUUECKOW IIETH
ITOCTOSTHHOT'O TOKA.
N3mepenue u peryavpoBaHue CUIIbI TOKA.
N3mepenue u peryanpoBaHue HapsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO
yepe3 pe3ucTop, OT CONPOTHUBJICHUS pe3UcTopa u
HaIpsKEHUs. Ha PE3UCTOPE.
790 OMBITHL, JEMOHCTPUPYIOIITNE 3aBHCHMOCTD

JJNIEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJHUKA OT €r0
JUIMHBI, IIJIOIAIH ONIEPEYHOI0 CEYEHU U MaTepuaa.
[IpoBepka ImpaBuUila CJIOKEHUS HANPSKCHUM IIpU
IIOCJIEIOBATEIIbHOM COCAMHEHUM [JBYX PE3UCTOPOB.
IIpoBepka npaBuia A CHIIBI TOKA NIPU NAPAJIICIIBHOM
coeMHeHUN pe3uctopoB. OmpeneneHue  pabOThI
JJIEKTPUYECKOTO TOKA, MIYIIEro 4Yepe3 PE3UCTOop.
OnpeneneHre MOUIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIIIEMOU Ha pe3ucrope. HUccnenosanue
3aBUCUMOCTH CHJIBI TOKA, HIYILEr0 Y€Pe3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHuTHOTO B3aUMOJEHCTBUS

IIOCTOSIHHBIX MArHHTOB. I/I3yquI/Ie MAar"diuTHOI'O II0JIsA




IIOCTOAHHBIX MArHuTOB TIIPpU HX O6T)€}1HH€HI/II/I u
pasnenenun. MccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTPEJIKY. OnbIThI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI
BSaHMOHefICTBPISI KaTyHlIKy ¢ TOKOM M MaroiuTa OT CHJIbL
TOKa M HANpaBJICHUs TOKa B KaTywke. l3ydeHue
JICUCTBUS MArHUTHOI'O TOJISI HA MPOBOJHHUK C TOKOM.
Koncrpyuposanue u A3y4YEHUE paboThI
BIIEKTPOJABUTATEISA. H3mepenne KITJQ
3JEKTPOJIBUIaTe€IbHONM  yCTaHOBKU.  OmNbITBI 1O
HCCJIEIOBAHUIO SIBJICHUSI 3JIEKTPOMATHUTHOMN
UHAYKOUU: HCCIICA0BAHUC W3MCHCHUI 3HAUYCHUSA U

HaIrpaBJICHHUA HHAYKIHOHHOT'O TOKa

dusnyeckue SBICHHUSI B IpupoAc: SJICKTPUUYCCKHC

SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpPraHU3MOB, MAarHUTHOE TOJIe 3eMIIH, Apei( TOIIOCOB,
POJTb MATHUTHOTO TIOJIS JIJIS )KU3HU HA 3eMIle, TTOJIIPHOE
CUSTHHE
TexHudyeckue yCTpOMCTBA: SIEKTPOCKOIN, aMIEpMETp,
BOJIETMETP, PEOCTAT, CYETUMK IIEKTPUIECKON SHEPTHUH,
799 AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTeIbHBIC
. AJIEKTPONPUOOPHI (mpumepsr), AJICKTPUIECKHE
MIpEeIOXpaHUTENH, IIEKTPOMATHUT, SJEKTPOJIBUTATEIH
MIOCTOSTHHOTO TOKA, T€HEPATOP MOCTOSTHHOTO TOKA
9 KJIACC
Kox Kox
[IpoBepsieMbie 31€MEHTHI COAECPHKAHUS
paszzena AIIEMEHTa
MEXAHWYECKUE SBJIEHUA
g 81 Mexanuyeckoe JABIKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOTO IBMKEHHUS




8.3

PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE

###Par###HepaBHOMEpHOE MIPSIMOJTMHEITHOE
8.4 nBkeHue. CpeqHssi 1 MTHOBEHHAs! CKOPOCTb Tella MpH
HEPaBHOMEPHOM JIBHKCHHUU
95 Yckopenne.  PaBHOYCKOpPEHHOE — IIPSIMOJIMHEMHOE
' JIBMDKEHUE
8.6 #H#HPar#t#CBoboHOe magenue. OnbiTel ["anunes
#i#HPar###PaBHOMEpPHOE JIBIKEHUE TI0 OKPYKHOCTH.
8.7 [lepuon u yacrora obpamenus. JluneiiHas u yriaoBas
ckopocTu. LleHTpocTpeMuTeNbHOE YCKOpPEHUE
8.8 IIepsbiit 3axk0oH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3axkoH HproToHa
8.11 H#H#Parf##] [puHIMI cyneprno3uuuy cui
8.12 Cuna ynpyroctu. 3akoH ['yka
s H#HParfH##Cuna TpeHMsl: CHila TPEHHUsI CKOJIbKEHUS,
' cHJia TPEHUs MIOKOs, IpyTrue BUAbI TPEHUs
214 #HHHPar###Cuna  TsHKeCTU M 3aKOH  BCEMHPHOTO
‘ TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUS
8 15 HBuwxenne mnaHer Bokpyr Connua. Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMocTh U neperpys3ku
S 16 PaBHOBecue MaTepuanbHOW  TOUYKH. AOCOJIIOTHO
‘ TBEPIOE TEJIO
S 17 #HiHtPar#H##PaBHoBecre TBEPIOro Tela ¢ 3aKpeIIEHHON
' OCbl0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. IMIynbe cubl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 H#iH#ParfH##PeakTUBHOE NBU)KEHHE
8.21 Mexannyeckasi paboTa U MOIITHOCTh
82 PaGora cun TspKecTH, ynpyroctd, TpeHus. CBs3b
' SHEPIrUu U paboThl
823 [loreHuManbHass SHEpPrust Tena, MOAHATOrO HaJ

MOBEPXHOCTHIO 3eMJIU




8.24

[ToTenumanpHas YHEPTUs CKATON NPYKUHBI

8.25

##Par#H##Kunernueckass  sHeprusi. Teopema o

KUHETHYSCKOMN SHEPTrUun

8.26

Hi#H#Parf##3aKoH COXpaHEHHS] MEXaHUYECKON DHEPIUU

8.27

[IpakTuyeckue pabOTHI:

Ormpenenenne CpeIHe CKOPOCTH CKOJIBKEHUST OpycKa
WIM JABWKEHHUS IAapHKa IO HAKJIOHHON IJIOCKOCTH.
Omnpenenenne yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM
JIBVDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHH MpHU
pPaBHOYCKOPEHHOM  JIBKCHMM  0€3  HadalbHOM
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIHM TIPH PABHOYCKOPEHHOM
JIBYDKEHUM 0€3 Ha4allbHOW CKOPOCTH IMYTH OTHOCSITCS
KaK DI HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJITHHAKOBBI.

HccnenoBanue 3aBHCHMOCTHU CHJIBI TpPEeHUS
CKOJIBKEHUSI OT CHJIBI HOPMAIIbHOTO JIaBJICHHSI.
Omnpenenenre KOIPPUIMEHTa TPEHUS CKOIBKCHHS.
Omnpenenenne XECTKOCTH TpYXuHBL. OnpenencHue
paboThI CHIIBI TPEHHS MPH PaBHOMEPHOM JBHIKCHUH
TeJla 0 TOPU30HTANBHOM MOBEpXHOCTH. OmnpeneneHune
paboThl CWJIBI YNPYrOCTH TIpU MOIBEME Tpy3a C
WCTOJIb30BaHUEM HETOJBMKHOTO W TMOJBHYKHOTO

OJIOKOB

8.28

dusnueckue SIBICHUS B Ipupoac: MPHUIIUBEI U OTJIIMBBI,
JABMOKCHHC IIJIAHCT ConHeuHoOI CUCTCMbI, PCAKTUBHOC

ABWKCHUC KUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpOWMCTBA: COUAOMETpP, JaTYUKHU

TIOJIOKCHUS, PACCTOSAHHNA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 KonebarenbHoe JIBIDKCHHE. OCHOBHEBIE
XapaKTEPUCTUKUA  KOJICOAHWW: TIEPHOJ, YacToTa,
aMILTUTY 1A

9.2

MaremMatnueckuii M NPYKHHHBIA ~ MasTHUKH.




[IpeBpamenue  sHepruv  TpU  KOJeOATCIHHOM

JABHMOKCHHUN

9.3

3aTyX€lI-OIJ_II/IC KoJiIeOaHHsI. BBIHy)KI[CHHBIe KoJieOaHMSI.

Pe3onanc

94

Mexannueckue BoaHbL. CBOHCTBA MeEXaHUYECKUX
BoJH. [IpomonbHbie W momnepeuHbie BOMHBL. JljiMHA
BOJTHBI u CKOpPOCTb et pacnpocTpaHEeHUSI.
MexaHnueckue BOJIHbI B TBEPAOM TeJI€, CECMUYECKUE

BOJIHBI

9.5

3ByK. 'poMKOCTB U BbICcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wudpa3Byk u yapTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl W Iepuoja KoseOaHUH
MaTEMaTHYECKOr0 MasiTHUKA.

Ompenenenne dYacTOThl M TMepuoAa  KoJieOaHUM
MIPYXUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Tepuoja KosieOaHUI
MOJIBEIIEHHOT0 K HUTH Tpy3a OT JUIMHBl HUTH.
HccrnenoBanne 3aBHCHMOCTH Tiepuoja KoJjeOaHHMA
NPY>KMHHOTO MasiTHUKa OT Macchl Ipy3a. IlpoBepka
HE3aBUCUMOCTH  Iepuoja  KoiebaHuik  Tpy3a,
MOJIBEILIEHHOTO K HUTH, OT Macchl Irpy3a U KECTKOCTU
npyxuHel. V3MepeHune  yckopeHuss  CcBOOOJIHOTO

naacHus

9.8

dusnueckue SBICHUSI B Iprupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMHU, 3CMIICTPSACCHUC, celiCMHUUECKHE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHbBI

9J'IeKTpOMal"HI/ITHOC IIOJIC. BJICKTpOMaFHI/ITHBIC BOJIHBI.

10.1

CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
10.3

aﬂeKTpOMaFHI/ITHaﬂ npupoga CBETaA. CKOpOCTL CBCTa.




BosHoBrIE cBOMCTBA cBETA

[IpakTuueckue pabOTHI:

11

10.4 N3yueHne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO TesepoHa
dusuyeckue SBICHUS B MpHUPOJE: OHUOJIIOTHYECKOE

10.5 JeilcTBUe  BHUAMMOIO,  YJIbTpadHUOJETOBOIO U
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BaHUE

' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA

11.1

queBasl MOJEJb cBeTa. MICTOYHHUKM CBETa

11.2

[IpsimonuHEItHOE pacIpoCTpaHEHNE CBETA

11.3

Otpaxenne cBera. Ilmockoe 3epkano. 3akoH

OTpaXCHUA CBETA

11.4

[Ipenomnenue cBeta. 3aKOH NPEJIOMIICHHUS CBETA.

ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JInnza. Xop stydeil B JIMH3E

11.6

OnTudeckast cucrema ¢oroanmnapara, MUKPOCKOIA H

TCJICCKOIIA

11.7

I'maz kak onTHYecKas cucTeMa. BJ'II/ISOPYKOCTB u

AaJIbHO30PKOCThb

11.8

Paznoxenue 6enoro csera B criekTp. OnbiTol HproToHA.

CrioxeHne CeKTpaJIbHBIX IBETOB. Jlucnepcus cBera

11.9

[IpakTuyeckue paboTHI:

#i##Par#H##ccnenoBanue 3aBHCHUMOCTH yriaa
OTpa)KEHHSI CBETOBOTO JIyda OT yTJja MaJeHusI.
#H#HPar##l13yueHne XapakTepUCTHK H300paXKeHHs
IpeMeTa B INIOCKOM 3epKalie.
#HH#HPar###ccnienoBanue 3aBHCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO JIyda OT yrIja MaJCeHUs Ha
IPaHMIIE «BO3IYX — CTEKIION.

#i#HPar## lonyuenne U300paXXeHUH C TOMOIIBIO
coOuparoIe TUH3HI.

##Par#H##Onpenenenre (HOKYCHOTO PpacCTOSHUS U




ONTUYECKOU CHIIbI COOMPAIOILEH JIMH3BIL.
#H#HPar#H##ONbBITEl 10 pa3NoKEeHHI0 Oeroro cBeTa B
CIIEKTP.

#H#HPar##H#ONBITHl IO BOCHPUATHIO 1[BETA MPEIAMETOB

pU UX HAOJIIOIEHUH Yepe3 IIBETOBbIEC (DUIIbTPHI

11.10

®dusnyeckue sBIeHUS B pupoje: 3atMeHus CoiHLa U
JlyHbl, 1IBeTa TeJ, ONTHYECKHE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakius, paxyra, MUPax)

11.11

TexHuueckue  yCTpOMCTBA: OYKH,  IEPHUCKOIL,

(dboToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBGIE SABJIEHUA
11 OmnwiTel Pesepdopna u ranerapHas Mojeib aroma.
. Mogens aroma bopa
122 Hcnyckanue u noryionieHue cBera aroMoM. KBaHTHI.
' JIuHeituatbie CIEKTPHI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3ITyICHUS
174 Crpoenne aromHoro sapa. Hykimonnas wmonens
. aTOMHOTO sipa. M3oTonsl
15 PangnoaktuBubie npeBpamenus. [lepuon nomypacnana
' aTOMHBIX SIAEP
126 SnepHble peakunuu. 3aKOHBI COXPAHEHUS 3apsA0BOr0 U
. MAaCCOBOTO YUCEI
DHeprusi CBA3U aToMHbIX siAep. CBsi3b Macchl U
12.7
SHEPIruu
123 Peakuun cuHTe3a u penenus saep. McrouHukun
. sHepruun CoJHIA U 3BE3]
129 Snepnas osHepretuka. JlelicTBue paaMOAKTHUBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTraHNU3MBbI
[IpakTuueckue pabOTHI:
HabmtoneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
W3JIy4YECHHUS.
12.10

HccnenoBanue TpeKOB: U3MEPEHNUE SHEPIUU YaCTULIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).

N3mepenue pagnoakTuBHOro (hoHa




12.11

®usnueckue sBICHUS B IPUPOJE: ECTECTBEHHBIN
pazvoaKTUBHBIN ¢oH, KOCMUYECKHE ay4H,
PaOUOAKTUBHOE W3JIyYEHUE INPUPOJHBIX MHUHEPAJOB,
JEHCTBUE PAaJUOAKTHBHBIX HW3IYy4YCHHM Ha OpPraHHU3M

YCI0BCKa

12.12

Texuuueckue YCTPOWCTBA: CIIEKTPOCKOII,

WHIMBUyalbHBINA JO3UMETp, KaMepa Buibcona




HHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3y/ibTaTaM
0a30BOro ypOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pasopanust Ha ocHoBe PI'OC

[lonnmanue ponu (GuU3MKM B  HAyYHOH KapTUHE  MUDA;
cOPMUPOBAHHOCTh 0A30BBIX TIPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M U IO3HABAEMOCTH SIBJICHUM MPUPO/BI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasymomeil poau (GUIUKM B Pa3BUTUH
€CTECTBEHHbIX HayK, TEXHUKM U TEXHOJOIHi, 00 3BOIIOLUHU
(bu3MYECKUX 3HAHUM U MX POJH B LEIOCTHONW €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJE€ POCCHUHCKUX W 3apyOekHBIX YUYEHBIX-
(U3HUKOB B pa3BUTHE HaYKH, 0OBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHUS O BUJAX MaTepuu (BEIIECTBO W TOJIE), O JIBHXKEHHH Kak
croco0e CyIIeCTBOBaHMS MaTepuu, 00 aTOMHO-MOJCKYJSIPHON
TEOpUU CTPOCHUS BEIIECTBA, O (PUINYECKOW CYITHOCTH SIBICHUI
npupoabl  (MEXaHUYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBaHTOBBIX); YMEHHE pa3IuyaTh SBJICHHUS IO OINUCAHUIO UX
XapaKTepPHBIX CBOMCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
naHHOe (pu3nueckoe sBIEHUE; YMEHHME paclo3HaBaTh NPOSBICHHE
M3YYCHHBIX (U3NYECKUX SIBJICHUA B OKPYKAIOIIEM MHUPE, BBIIEISSA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bianenne ocHOBaMM TMOHATHWHOIO ammapara U CHUMBOJIMYECKOIO
s3bIKa (PU3UKK M UCIIOJIb30BAHUE UX IS PEIICHUs] Y4eOHbIX 3a1ad;
YMEHHE XapaKTepU30BaTh CBOWMCTBA Tel, (HU3UUYCCKUE SBICHHUS U

MMpoOHECChI, UCIIOJIb3Y (bYHI[aMeHTaHLHBIC U SMITUPHUICCKUC 3aKOHBI

YMeHHe OIMCHIBaTh HU3YYCHHBIC CBOMCTBA TE€l H (I)I/ISI/I‘ICCKI/IG

SABJICHUSA, UCIIOJIB3YA (1)I/I3I/I‘~IGCKI/IC BCJIMYHHBI

Brnagenne ocCHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOMIOICHNS TIPaBUII OE30MacCHOr0 TpyAa: HabmoaeHne GU3NYECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSATEIbHO COOMPATH SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 000pyAOBaHU 110 UHCTPYKLIMHU, OIUCHIBAThH X0
OTIBITA M 3aMKCHIBATH €T0 PE3YyJIbTATHI, (HOPMYIHPOBATH BHIBOIBI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MepeHHi (usnueckux
BEJIMYUH: YMEHHUE IUIAHUPOBATh W3MEPEHHUs], CaMOCTOSTEIBHO
co0upaTh HSKCHEPUMEHTAIBbHYI0 YCTAaHOBKY IO HHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIIMYMHBI M aAHAJIM3UPOBATH IIOJYYCHHBIC
pe3yapTaThl € Y4YETOM 3aJaHHOW IIOTPEHIHOCTH PE3YJIbTaTOB
U3MEPEHHUI;

MIPOBEACHUE HECIOXKHBIX JKCIEPUMEHTAIbHBIX MCCIIEIOBAHUM;
CaMOCTOSITEJIBHO COOMpaTh AKCIEPUMEHTAIbHYI0 YCTaHOBKY U
IIPOBOJUTH  MCCIIEJOBAaHUE II0  HUHCTPYKLUH, IPEICTABIATH
MOJTy4YE€HHbIE 3aBUCUMOCTH (DPU3MUECKUX BEIMYUH B BUJE TaOIHI] U
rpadMKoOB, YUYUTBIBATh IOTPELIHOCTH, JelaTb BBIBOJABl IO

pe3yJsibTaTaM Hcclea0BaHus

[lonnmanue  XapakTEepHBIX  CBOMCTB  (U3WYECKUX  MOjeNei
(MaTepuanbHas TOUKa, aDCOIOTHO TBEPJIOE TEJIO, MOAEIN CTPOECHUS
ra3oB, JKUJKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJEJIb aToMa,
HYKJIOHHAasl MOJIe/Ib aTOMHOI'O s7jpa) U YMEHHUE NPUMEHSTh UX Ui

00BbsICHEHUS (PU3MUYECKUX TPOLIECCOB

YMmeHue oObSICHATh (PU3NUYECKHUE MPOIECCHl U CBOMCTBA Tel, B TOM
YUCJI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YACTHOCTH, BBIABIATH IIPUYUHHO-CIICICTBEHHbIE CBA3H
U CTPOUTh OOBSICHEHME C ONOpPOH Ha U3yYEHHbIE CBOMCTBA
¢bu3nueckux sABICHUM, (HU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U

MOJEIU

YMeHue pemiath pacu€THble 3anauu (Ha 0aze 2 — 3 ypaBHEHUH),
UCIIONB3Ysl 3aKOHBI U (OPMYJIbL, CBs3bIBatolIMe (U3NYECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATH KPATKOC YCJIIOBUC 3aaadyu,
BBISIBJISITH HEOCTAIOIIME JIaHHbIE, BHIOMpPATh 3aKOHBI U (OPMYIIbI,
HeoOX0ouMBbIe IS €€ PellIeHus], UCIIOJIb30BaTh CIIPABOYHbIE TAHHBIE,
IMPOBOAHTDH paC‘-IéTLI U OLNCHUBATH PCATIUCTUYHOCTL IMOJTYYCHHOI'O
3HaYeHUs (PU3NUECKON BETUYUHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUMHBI, TOJIyY€HHON MPHU PEIICHUH 3391

VYmenue XapaKTCPU30BaTh IMPUHIUIIBL I[CﬁCTBHSI TCXHUYCCKUX

YCTPOICTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX




TEXHOJIOTHYCCKUX ITPOLUECCOB 110 UX OIMMCAHUIO, UCITOJIb3Ys 3HAHHA O
CBOMCTBaX (I)I/ISI/I‘ICCKI/IX SIBJICHUN U HCO6XOI[I/IMBIC (I)I/ISI/I‘ICCKI/IC

3aKOHOMEPHOCTHU

10

YMeHHue WCIonb30BaTh 3HAHUS O (PU3WYECKUX SIBICHUSX B
MMOBCETHEBHONW KW3HM i1 oOecrieueHuss OE€30MacHOCTH TP
oOpamieHuu ¢ OBITOBBIMM  IpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbsI M COOJIOJCHUS HOPM
AKOJIOTMYECKOTO TIOBEJEHUS B OKpYXKaWIIeH cpeae; MOHUMaHUE
HEOOXOIUMOCTH TIPUMEHEHUS JTOCTHKCHUH (PU3UKH U TEXHOJOTHI

AJI palliOHAJIBHOT'O IIPUPOAOIIOJIB30BaAHUA

11

OneIT moucka, mpeodpazoBaHus M MpeAcTaBlIeHUS HHPOpMAIH
(U3HYECKOTO COJICpXKAHHUS C HCIOJIB30BaHUEM HWH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJTy9eHHOW WH(GOpPMAIlMM HAa OCHOBE WMCIOIIUXCS 3HAHUU W
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB;, YMEHHE HCIIOJIB30BaTh IIPH
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUi HAy4YHO-TIOMYJSPHYIO JTUTEPaATypy
(hMBUYECKOTO CONEPIKAHMSI, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI CETH
WNutepner; BnameHue 0a30BBIMH HaBbIKAMU MpeoOpa3oBaHUS
uH(pOpMalMd W3 OIHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO; YMEHUE
CO3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHbIE M YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
1O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
| MEXAHUWYECKUE ABJIEHUA
11 Mexanuyeckoe pABuwxkeHue. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD IBUKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHHUE. CpeiHss CKOpoCcTh. Popmyiia s
1.2 BBIUMCIICHUS cpeiHell ckopocTh: v = S/t
PaBHOMeEpHOE NMpsAMOIMHENHOE ABUXKEHUE. 3aBUCUMOCTh KOOPJMHATHI Tela OT
BPEMEHH B CITy4ae PAaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKCHUS:
13 xX(1)=x,+ut
I'padvkm 3aBUCUMOCTH OT BpPEMEHHU IS MPOSKIMA CKOPOCTH, IMPOCKITUU
nepeMenieHus, IMyTH, KOOPAMHATBl NPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJAMHATHI T€Ja OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO IBU>KECHHUSL:
7
Sl(f)=vp #f+ay* ;
2
@opMynbl I MPOCKUUU NEPEMEIICHUS, MPOEKIMH CKOPOCTH MU IMPOECKLIUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM IBH>KCHUU:
1.4 s.(D=uy,t+a, L,
2
U.‘f(’f) =Up, +a, 1,
a, (f) =canst,
U:I: - U-_I: =2a,s,
I'paduku 3aBUCUMOCTH OT BPEMEHU [UIsl MPOCKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, MPOEKIMU TIEepPEeMEIIEHUs], KOOPAUHATHI TPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUKEHHUH
CBoboaHoe nanenue. GopMyIibl, OMKUCHIBAIOLINE CBOOOIHOE Ma/IeHUE Tea Mo
1.5 BEpTUKAIN (JIBJKEHHE TeJla BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTU
3emsn). ['paduku 3aBUCHMOCTH OT BPEMEHM JUIsi NPOEKIMH YCKOpPEHUs,




IMPOCKIIHMKU CKOPOCTH W KOOPAWHATBI IIPpHU CBO6OI[HOM nmaacHun TCj1a 110

BCPTHUKAIIA

CKOpOCTh PaBHOMEPHOTO JBIDKEHHS Tela MO OKpY)XHOCTH. HampapneHue
CKOPOCTH.
dopmyra A BBIYUCICHUS CKOPOCTH 4epe3 pajnyC OKPY)KHOCTH U TEPHO.
oOpareHus:

2MR

T

HentpocTpemurensHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTENBHOTO

yckopenus. @opmyra /1715 BBIYUCICHUS YCKOPEHUSI:

1.6
2
o
TR
®opmyiia, cBsI3bIBatOLIast IEPUOJ U YACTOTY OOpaleHUS:
V= !
T
Macca. [InotHocts Bemectsa. @opmyia i BBIYUCICHUS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas (usnueckas BenuunHa. CIoKeHUE CUI
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbL, JEHCTBYIOIIEH
Ha TeJo
Bzaumoneiictue ten. Tpernii 3akoH HeroToHa:
1.11 FE—}iz_Fi—}E
1> TpeHue moxost U TpeHne cKoIbxeHus. @opMyiia sl BBIUUCIEHUS MO ISl CUJIBI

TPEHUA CKOJIbXKCHUS:




Hedopmarus Tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKOH yHpyrou

nedopmaruu (3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tsarorenue. 3akoH BCEMHUPHOTO TATOTEHUS:
FoG. my -ii?:
RZ
Cuna TsixecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.
14 dopmyna A BRIYMCIEHUS CHIIBI TsDKECTH BOMHM3U MoBepxHocTH 3emiu: F =
mg.
JBuxenue ranet Bokpyr Connua. [lepBas kocMuueckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BekTopHast pusnyeckasi BeTHUMHA.
1.15 D=mi
Nmnynsc cuctemsl ten. M3menenune umnyibca. UMmysabc cuibl
3aK0H COXpaHEeHHsI UMITYJIbCa I 3aMKHYTOM CHCTEMBI TE:
1.16 D=myU, +im, U, =const
PeakTuBHOE NBUKCHHUE
Mexannueckasi padora. @opmyJia 175 BBIYUCIECHUS paOOThl CHIIBIL:
A=Frooso
Mexanudeckast MOUTHOCTb:
1.17
e
I
Kunernueckas u NMOTCHIHAJIbHAs SHCPIrUs. ¢>0pMyJ1a JJIs1 BBIYUCJICHUA
- KMHETUYECKOM SHEPrUu:




Teopema o0 knHeTHYECKOM SHEPrUn. PopMyIia 171l BBIYMCICHHUS
MOTEHLIMAJIbHOW PHEPTUH TEJa, TOJAHATOIO

HaJ 3eMIIEH:

E _ =meh
F' =

1.19

Mexanndeckas SHEpIHUsL:
E=E;+E P

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyiia 1 3aKoHa
COXpaHEHUsI MEXaHUYECKOM YHEPTUU B OTCYTCTBUE CHJI TpeHUS: E = const.

HpeBpameHHe MEXaHUYeCKOM OHCPI'MH IIPpU HAJIMYHU CUJIBI TPCHUA.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE IPABHUIIO» MEXAHUKH.
Peryar. Momenr cuitel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToxasuxubIN 1 HemOABMXKHBIN O0510Ku. KITJ[ mpocThix MexaHM3MOB,

n= Anonesaas

Aaarpaqmaz

1.21

JlaBneHne TBEpAOro Tema.

@opMyia 11 BBIYMCIICHUS 1aBJICHHs TBEPIOTO Tena:

=
P=rg:

HaBnenue raza. ATmocdepHoe JaBieHHUE.

FI/II[pOCTaTI/I‘ICCKOG AAaBJICHUC BHYTPH KUAKOCTHU.

@opMyiia 11 BBIYMCIICHHS TaBJICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. Dopmyna Juisi ONpEACNICHUS BBITAJIKUBAIOUICH CHIIBI,

JIEUCTBYIOIIEH HA TEJIO, OTPYKEHHOE B )KUAKOCTh WJIU ra3:

F_i_p.'i. =ng




Vcaosue nnaBanms tena. [lnaBanue CYZ0B 1M BO3AYyXOILIaBaAHHUEC

1.24

Mexanudeckue KoJjieOaHus. AMIUTUTYAa, TMEPUOJ M YacToTa KojaeOaHMid.

dopmyiia, cBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMatnueckuii U INpYKUHHbIA MasTHUKU. [IpeBpaineHue sHepruu mpu

KOJIe0ATEILHOM JIBUKECHUH

1.26

3aryxaromue konebanus. BeiHyxieHHble koneOanus. Pezonanc

1.27

MexaHudecKrue BOJIHBI. HpOlIOJ'H)HI)Ie " IOIICPECYHBIC BOJIHBI. ZIJ'II/IHa BOJIHBI 1

CKOPOCTD paCipoOCTPaAHCHUA BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPAHUIIE

nByx cpenl. MHdpa3Byk u yIbTpa3ByK

1.29

Ipakmuyeckue pabomul

N3Mepenne cpeaHeidl MIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBL, KECTKOCTHU
NPY>KUHBL; KOA(POHUIMEHTa TPEHUSI CKOJIbXKEHHUS; PadOThl CUIIBI TPEHHS, CHIIBI
YOPYTOCTH; CpPEIHEN CKOpPOCTH ABMKEHUS OpyCKa M0 HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUusi OpycKa MpH JBWKEHUU IO HAKIOHHOW TUIOCKOCTH; YacTOThl U
nepuosia KoJeOaHMH MaTeMaTHYeCKOr0 MAasTHHKA, YacTOThl W Tepuoja
Kosie0aHui Npy>KMHHOTO MasiTHUKA; MOMEHTA CUJIbL, ICHCTBYIOLIETO HA phIYar;
paboThl CHIIBI YNPYTOCTH HPU MOABEME TPy3a C MOMOIIBIO HEMOJBUKHOTO
0J10Ka; paboThI CUJIBI YIPYTOCTH MPHU MOAbEME IPy3a C MOMOIIBIO TOABHKHOTO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CUJIbI OT 00bEMa MOrpyKEHHOMN
YacTH Tella U OT TUNIOTHOCTH JKUAKOCTH; HE3aBUCUMOCTH BBITAJTKUBAIOIIEH CHIIBI
OT MAcCChI TCJia; CUJIbI TPCHUA CKOJIBXKCHUSA OT CHUJIBI HOPMAJIBHOT'O JaBJICHUA U
OT poJia MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOHUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopmanuy Npy>KuHbl; YCKOPEHUs: OpycKa OT yIiia HaKJIOHA HalpaBIISIoLIeH;
nepuoja (4acToThl) KOJ€OAHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; NIEpHOJa
Koje0aHui MPYKUHHOTO MasgTHHUKA OT MAacChl TPpy3a U JKECTKOCTH MPY>KUHBI;
UCCIIEIOBaHNE HE3aBUCUMOCTU IEpHoJa KOJI€OaHUM HUTSHOIO MasTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBust paBHOBECHSI phluara

1.30

Qusuueckue sA6NeHUs 6 npupoode: TPUMEPHl IBUKEHHUS C Pa3IMYHBIMU

CKOPOCTSIMM B JKMBOW M HEXKUBOU NIPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U




TEXHHUKE, MPWIMBbBI WU OTIUBBIL, JABMKEeHUE IUIaHeT COJHEYHOH CHUCTEMB,
PEaKTUBHOE JBH)KEHUE )KUBBIX OPraHU3MOB, PbIYar B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(epHOTrO JaBJICHHUs Ha XHBOW OpPraHU3M, IUIaBaHHE PHIO, BOCIIPHUITHE

3BYKOB )XMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHbI, IYHaAMH, 3XO

1.31

Texuuueckue ycmpoticmea: CUUAOMETP, NaTYUKHU TOJOKEHHS, PACCTOSHUS U
YCKOpPCHUA, AWUHAMOMCTpP, MNOJAMIMIIHUKH, PAKCThI, pbIyar, HOI[BI/I)I(HBIﬁ u
HEMOJIBWKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTbIE MEXaHU3MBbI B OBITY,
COOOIIAIOIIUECS COCYABI, YCTPOMCTBO BOAOMPOBOAA, TUAPABIUYECKHN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy N TCXHHUKEC

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHUS
2.1 BemiecTBa. Mojienu TBEPAOTo, )KUIKOTO U ra3000pa3HOT0 COCTOSIHUM BEIIECTRA.
Kpucrannuueckue u amopdHbie Tena
55 JIBrxenune dactull BemectBa. CBsI3b CKOPOCTHM JIBMDKEHHMS YacTUIl C
' Temreparypoil. bpoyHoBckoe nBmxenue, nuddysus
23 CMaunBaHUe U KaWJUISIPHBIE SBJICHUS
24 TemnoBoe pacmMpeHne u cxaTue
2.5 TennoBoe paBHOBECHE
26 Buytpennsas sueprusa. PaGora u Teruionepenada Kak crocoObl H3MEHEHHS
. BHYTPEHHEN DHEPTUU
2.7 Buapl Teronepegaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYECHUE
HarpeBanne u oxsaxzaenue ten. KomuuecTBo TemnoTel. YjenbHas
TEIUIOEMKOCTb:
2.8 : :
Q=cm(t,—1,)
3aKOH COXpaHEHMs HHEPrHH B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIJIOBOTO
OanaHca:
2.9
Q1 _Qg +...=0
HUcnapenune m koHneHcauus. M3MeHeHUWe BHYTPEHHEH 3HEPTHM B MIPOIECCE
2.10 WClapeHuss M KoHJeHcauuu. Kumenwe KuakocTu. YenabHas TemioTa

napoo0OpazoBanus: L = O/m




2.11

BnaxnocTs BO31yxa

2.12

IInaBnenue u xpucraumsauus. VI3MeHEHHE BHYTPEHHEW OJHEPIrUU IIpHU

IUIABJICHUU U KpUCTAJJIU3allH. leCJ'II)HaSI TCIJIOTA IIJIaBJICHUA:

,_9

P
m

2.13

BHyTpeHHsI1 SHeprus CcropaHusi TOIUIMBA. Y JI€lbHAas TEIUIOTa CrOpPaHUs

ToruMBa: ¢ = OQ/m

2.14

[Tpunnumner padoTs! TermnoBsix Asurarenei. KI1J[ TermmoBoro apurarens

2.15

Ipakmuueckue pabomol

N3mepenue yaenbHOU TeINIOEMKOCTH METAJUIMYECKOr0 LIMJIMHPA; KOJIMYECTBA
TEIJIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOW TemmepaTryphl (UKCHPOBAHHOMN
MacCbl, B KOTOPYIO OIYHICH HaneTLIﬁ OHUIMHAP, KOJHUYCCTBA TCIUIOTHI,
OTAAHHOTO HAarp€TbiM LHUJIMHIAPOM, IMOCJIC OIYCKaHHA €ro B BOAY KOMHaATHOH
TEMIEpPaTypbl; OTHOCUTENBHON BIIAXXHOCTH BO3AYyXa; YAEIbHOW TEIIOTHI
IaBjieHus Jbjaa. lccienoBaHue W3MEHEHHs TeMIEpaTrypbl BOJBI  MPHU
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIJIO00OMEHA MPH CMEIIMBAHUU XOJOJHOU U

ropsiueit BOJbI; Mpoliecca UCHapeHust

2.16

Dusuueckue a6neHusi 8 npupooe: TOBEPXHOCTHOE HATSKEHUE U KallUJUIAPHBIE
SBJICHUS B MPUPOJIE, KPUCTAILIBI B Ipupojie, uanydenue ColHia, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHeTa

2.17

Texnuueckue  ycmpoucmea:  KalWUIAPbl, INPUMEPHl  UCIOJIb30BaHUSA
KPHUCTAJIJIOB, )KUIKOCTHBI TEPMOMETD, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIJICHUS JOMOB, TUTPOMETpBI, ICUXPOMETp, MapoBasi TypOHMHA, IBUTATENb

BHYTPEHHETO CrOPaHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpusanus Tein. /[Ba BU1a 2IeKTPUUECKUX 3apsi0B

3.2

BzaumoneiicTre 3apskeHHBIX Tell. 3akoH Kynona

3.3

3aKoH COXpPAaHCHMUA JJICKTPHUICCKOI'O 3apsaa

3.4

BHCKTpI/I‘IeCKOC I10JIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0O II0JIA. HpI/IHHI/IH

CYNEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocwuremn QJICKTPHYCCKUX 3apsaoB. I[eflCTBHe QJICKTPHYCCKOI'O0 II0JII Ha




OJICKTPHUYCCKUC 3apAabl. HpOBOI{HI/IKI/I N JUDJICKTPHUKHU

[TocTosHHBIN AeKTpUUECKUN TOK. JleCTBUS AneKTpuuecKkoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DIEeKTpUYECKOE CONPOTUBIIEHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma aiis yyactka snekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COCIMHEHHUE TPOBOJHUKOB:
c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapamienpsHOE COEIMHEHNE TPOBOJIHUKOB PABHOT'O CONPOTUBIICHUS:
R
U=U;:;I=I+1;R=—.
ST ST 2
CwMmelianHbIe COeTMHEHHS TIPOBOIHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akon JIxxoyns — Jlenma:
3.11 2
. Q=I"-R-t
310 OneiT Opcreaa. MarHutHoe mosie NPSMOro MPOBOAHUKA C TOKOM. JIMHMM
MarHuTHON UHAYKIIUH
113 MarauTHOE€ mMOJIe MOCTOSHHOTO MarHuTta. B3anmmoaeicTBHE MNOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnpiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna
IIpakmuyeckue pabomul
N3mepeHne  dIEKTPUYECKOIO  CONPOTUBIEHUS  PE3UCTOPA;  MOLIHOCTH
3.16

QJICKTPHUYICCKOI'O TOKA, pa6OTLI QJICKTPHUYCCKOI'O TOKA.
HccnegoBanne 3aBHCHUMOCTH CHIIBI TOKa, BO3HHUKAOUICTO B IMPOBOAHUKE

(pe3I/ICTOpBI, naMnqua), OT HAIIPSPKCHHUA HAa KOHIAX IPOBOJAHHKA, 3aBUCUMOCTH




CONPOTUBIIEHUS OT JUIMHBI IIPOBOIHUKA, IJIOIIAIN €r0 IONEPEYHOTO CEUEHUS U
YAEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka mpaBuia AJIs 3JIEKTPUUIECKOTO HAIPSKEHUS IIPH MOCIE0BATEIIBHOM
COCIMHEHUH IPOBOJHUKOB; MPaBWIa IS CUJBl DJIEKTPUYECKOIO TOKA IIpU

napajieIbHOM COCJMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUs 8 npupooe: SINEKTPUUYECKHUE SIBJICHUS B aTMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIE 3eMJTH, Ipei( MoTFOCoB,
POJIb MArHUTHOTO TIOJIS JTsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea. 3IEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTarT,
CUETUYMK  DJEKTPUYECKOH DHEPTUH, DIEKTPOOCBETHTEIbHBIE TPUOOPEI,

3.18 HarpeBaTeIbHbIE ANEKTPOIPUOOPHI (mpumepsI), INMEKTPUUYECKUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHUT, AJIEKTPOABUraTeNlb IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DOnekTpomMarHuTHbIe BOJIHBL. [lIKkana 31eKTpoMarHUTHBIX BOJIH

3.20 JlyuyeBas mojienb cBeta. [IpsMonuHeliHOe pacipoCTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Hucnepcus cseta

3.24 JIunza. Xonx myuelt B muH3e. POKyCHOE paccTosiHUE JIMH3BL. OnTudeckas cuia

' muH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruyeckue npudopsl
IIpaxmuueckue pabomul
#H#HPar##l13MepeHne ONTUYECKON CHIIBI COOMparomiel JHH3BI; (HOKYCHOTO
paccTosiHusl coOuparolei JIMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MpeaMeTa
1 N300pakeHUs, KOT1a IPeIMET PaCIONIOKEH B IBOMHOM (POKyce), MoKazaTems

3.26 MIPEJIOMJIEHUS CTEKJIA.
#H##HPar#t#lIccnenoBanue cBoiCTBa N300pakeHUs, MOJYYEHHOTO C MOMOILBIO
coOuparomiell JTMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJia MPEJIOMJICHHS CBETOBOTO JIiyda OT yrja MaJeHus Ha
TPaHUIE «BO3YyX — CTEKIIO»

327 Qusuueckue senenuss 6 npupooe: 3atmeHus ConHua u JlyHsl, LBeTa Teln,

' ONTHYECKHUE sBJIeHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpoticmeéa: O4YKHM, TepHCKol, ¢oToanmnapar, ONTHYECKHE

CBE€TOBOAbI




KBAHTOBBGIE ABJIEHUA

PannoaktuBHOCTH. Anba-, 6eTa-, ramMmma-u3nyueHus. Peakuun anbda-u 6eta-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbga-gactun. [lnanerapHas monenb

' aToMa

4.3 CocraB aromHoro sigpa. M30tormsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAaHEHUS 3apsiJOBOTO U MAaCCOBOTO YHCE
Qusuueckue s61eHU 6 Npupode. ECTECTBEHHBIH paJUOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4Yd, PaJHOAKTUBHOE H3JIyUCHHE MPUPOIHBIX MHUHEPAJIOB,
NeiicTBHE paJiMOaKTUBHBIX U3TyUYEHUI Ha OpraHu3M 4eJloBeKa

47 Texnuueckue ycmpoticmaa: CieKTPOCKOI, UHIANBUAYATbHBIN JO3UMETP, KaMepa

BuiibcoHa, sinepHas 3HepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» dusuka: 7-# knacc: 6a30BBIN YPOBEHb: YUEOHUK; 3-¢ U3AaHNE, TepepaboTaHHOe
[leppiukun .M., IBanoB A.W. AkuronepHoe o61iecTBo «31aTeinbcTBo
«IIpocsemienue»

» ®usnka: 8- kinacc: 0a30BbI ypOBEHb: YUEOHHK; 3-€ U3/1aHue, nepepaboTaHHOe
[leppimkua .M., IBanoB A.U. AkuronepHoe o61iectBo «M3mareabcTBo
«IIpocsemenue»

» Gusuka: 9-i knacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3JaHue, epepadoTaHHOe
[leppiukun U.M., I'ytHuk E.M., IBanoB A.W. u 1p. AKunoHepHOE 0011IECTBO

«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPHUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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