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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0oO0pa30BaHUA
COCTaBJicHa Ha OCHOBE TOJIOKCHUW W TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboudel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMUXCS W OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha AESATENbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeIMETHBIM pE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3uKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpeajaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YyYCeHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIXCS.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusuka SBISETCS CHCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB H
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (PuU3NUECKO
reorpaduell, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOoyee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0Cc00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3zoBaHMsl COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJIAJEHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TIOTYYCHHS BHIBOIOB.

[lemn wu3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®exepanuu, peamu3yOIIMX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

npHOOpEeTEHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOATOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHWE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1ay:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHU OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYE€HHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHIIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MO/, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBl U DKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPoOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHHBaHKE WH(OpMALUY;

3HaKOMCTBO cO cepaMu npodecCHoHaNbHON AeATeIbHOCTH, CBA3aHHBIMU
¢ (Qu3MKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YUUTeNb AeJaeT BbIOOp MPOBEICHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIMBHAYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa JKCIEPUMEHTAIBHBIX 3aJaHul, TpeiaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBIL. M3MmepeHue @u3anyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimul.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypbl IMPU NOMOLIM KHUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysum.
3. HabGmomenue  siBmeHuid,  OOBSACHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMopencTBhe Tell Kak NpPUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B NpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPITUN.
4. HabmroneHve u3MeHeHus: CKOPOCTH MPHU B3aWMOACHCTBUU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WIIM IapuKa o
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKEHUSA (AeopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMUA TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. [ 'mapocraTnyeckuii
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OmbiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHHU.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeaadu:
TETIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBieHuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEpHOTo
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[IpuHuunel pabotsl TermmoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6monenue nuddyszun.

HalGmronenue siBneHnii cMauyMBaHUs U KaNWLIIPHBIX SBICHUN.
HaGmronenue TermnoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs Ta3a MpyU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepPaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnwITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEILHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BEHleCTBA. 3akoH OMma
o ydactka uend. llocnemoBatenbHOe UM mapajUieIbHOE  COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LeTH U MOTPeOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME S3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoOMarHnTHON nHaykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTaA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUSL DSIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOH TIENH TOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbl TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpesares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHWTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCJIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aABuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHue mo okpyxHoctu. Ileprog m vacrota obpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0H HeroToHa. BTopo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmmueckas CKOPOCTb.
HesecoMoCTh 1 nieperpyskKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImyabC cuiibl. 3aKOH COXpPaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckas pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HabmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Telna
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanve Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEH HAa HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOIHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOIBXKEHUS.

Omnpenenenue KECTKOCTU NPy KUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHMEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koiebanus.  BbpiHykaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl.  (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJlE, CENCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenuwe koieOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOThl M IEepUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHHUKA.
2. Ompenenenue 4acTOTHI U IEpHUOAa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIICEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MAasgTHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pacrnipoctpaHenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKeHUE CBeTa. lMCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cHUCTeMA. BIM30pyKoCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOMparolei JInH3e.

XoJ Iyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U WD e

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MpPH WX HAOIIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBblIe siBJIeHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u nornioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oerta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX S1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO U MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHM HA JKUBbIC
OpTaHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHENYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIMM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MIMN MOTYJIb TIPEIHA3HAUEH AJIsi CUCTEeMAaTH3al|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JESTEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (u3nuke s O0O0ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjieia peaau3yeTcs
32 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacmo3HaBaTh M HAYYHO OOBSICHSTH
dbu3nuecKkue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIEOBAHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JTOCTHIKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO MCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 0011Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHUS:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(du3nueCcKoil HayKu;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUNMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHIMA
bu3uKy;

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHUE UEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

- pa3BUTHE HAy4YHOH JHOOO03HATEIBHOCTH, MHTEpECa K MCCIIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aromnoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAaHHEM B
JOMAIIHUX YCJIOBUAX;

- c(opMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

- AKTMBHOE y4YaCTHE€ B PEIICHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNnbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM 4YHMCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO MPodecchii, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHMEHTALMs HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pElEeHUs 3a1ad B
o0JacTh OKpY’Kalolllel Ccpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U IMyTel ux

pelieHus;

e 8) amanTanmuu K HU3MEHSIOIIMMCS YCJOBHSAM COUUAIBHON W NPHUPOTHOIM
cpeasbl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUU TMPU BBHIMOJHEHUU HWCCICIOBAHUN W
MPOEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JIeSITEIbHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYyINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PAa3BUTHS B TNPUOOPETEHUH HOBBIX (UBNYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBMM C Y4YETOM BIMAHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO
ob11ero oopa3zoBaHust y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHHUBEpCaJbHbIC yUeOHbIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(siBNIEHUI );



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUSI IJIS
0000111eHs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JTAaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3UIECKUM SIBICHUSM;
BBISIBJSITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TMPH U3YYCHUHU (U3NUECKUX
SIBJICHUI ¥ TPOIIECCOB, JIeTaTh BBIBOJBI C UCIIOJB30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
bu3HYECKUX BEINYNH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUSA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATENbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuii SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WA AKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS W BBIBOBI 110 pE3yJIbTaTaM
IPOBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PUIUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

OPUMEHSATh Pa3INYHbIe METObl, HHCTPYMEHTHI M 3alPOCHI MPU TOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW ydeOHOI
¢dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMUYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JuarpaMMamMu, HHOU rpaduKoi U X KOMOMHAIUAMU.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe HeiiCTBHUA:

B X0J€ OOCYXJeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT H MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TeMbI U
BBICKa3bIBaTh HJIEW, HAICJICHHBbIE HA pEIICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeaIbHOCTUA OOIIECHNUS;

COIOCTABIATh CBOM CYXKIEHHS C CYXKICHUSAMU JAPYTUX YYaCTHUKOB
auanora, 0OHapyKUBATh Pa3INuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABISATh PE3YAbTAThl BHIMOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYeCcKon
npobJieMbl;

IPUHUMATh LIEJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no €€ JMOCTHKEHUIO: paclpelessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO M KOOPAWUHHUPYS CBOU JAECHCTBUSA C JAPYTHMMH
YWIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaaa B OOUIMM HPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuzanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHsX, TPEOYIOLINX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUOYaJdbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIon);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM PEIIeHUs PU3NUECKON 3a1a4u WU
IUTAHAa MCCIIEJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MpeAJiaraéMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYallMu U MPEAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIIE B XOJ BBIOJIHEHUS
(GU3NYECKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa L[EJIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJIOBEKa B XOJE CIOopa WM JAUCKYCCHUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;
NPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy o0yuenus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAEHUCTBYIOIIAsS
cuna,  nedopmarus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOOUIAIOIIUECS COCY/IbI;

paznuyath sBiacHUS (AudQy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpallleHus, Nepenaya AaBiCHUS TBEPABIMU TeEJIaMH, KUAKOCTSIMU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, [MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XApPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOMIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUHA B
OKpY’>KalollleM MHpEe, B TOM 4HcCle (PU3NYecKue SIBICHHUS B MPHUPOJE:
IpPUMEPBI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
NpUpOJie, NEUCTBUE CHUJIbI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EPHOTO TaBJICHUS Ha KMBOW OpraHW3M, IUIABAaHHWE PHIO, phIYard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHH;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIPYTrOCTH, CHJIA TSKECTH, BEC
Tena, CWiIa TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAS] CUJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHHU3MOB,
KMHETUYECKasi M TMOTEHIMalIbHAs SHEPrusi), NPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICHA  HUCIHOJIb3YEMbIX  BEJIMYMH, HX
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs Cui (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPHU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIUCBIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yuYeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyiibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 3314 3aIIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (HOPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEITMYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCHUMOCTH IyTH
PAaBHOMEPHO JBWXYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBINOJIHATh WM3MEPEHUS, Cienysl IMPEeAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEJIHMYUH B BUJC



NPEIJIOKEHHBIX Ta0nuil U TpaduKoOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBXKCHHS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIOIIAS  CHJA, JEHCTByIOIIas  Ha
HNOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEAysd MPENIOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUH HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJINYHHBI,

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBl JCUCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
NOJIINITHUKY, YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3NYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALKMIO O  MPUMEPaXx)
NPaKTUYECKOr0 HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYHIECTBIISITh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUecKoro - coaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeodpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(OpMaAIK (PU3NUYECKOTO COAEpKAHUSA, B TOM
quciae MyOJUYHO JAeNaTh KpaTKhe COOOLIEHHsS] O pe3ylbTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUH, TNPU ITOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUI pachpeneniTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/jayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYNNbl,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMYCCKUE U
amop(HBIC Tena, HACHIIIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOIHUKU
U IUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIECKUNA TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KANWUISPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJIM3auus (OTBEpJEeBaHKE), KHUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCT, KOHBEKIHS, U3ITy4YEHHE),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloleM MHpe, B TOM 4YHCiIe (PU3NYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJIEHUS B MPUPOJIE,
KpUCTaUIbl B TMpupoae, usnydeHue CoiHua, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeiid TOJFOCOB, POJIb MAarHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIIoTa NapooOpa3oBaHUsl, ylelbHAas TerioTa
CrOopaHus TOIUIMBA, KOI(PQPHUIIMEHT TOJIE3HOTO JEWUCTBUS TETUIOBOM



MAaIlTMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, AJICKTPUUCCKUU 3aps,
CUja TOKa, DJIEKTPUYECKOE HANPSIKEHHE, COMPOTHBIICHUE MPOBOJIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpU OMHCAHWUA TPABWIBHO  TpPAaKTOBATh
(GU3MYECKUN CMBICIT KCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U €IUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIESCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1enu, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUsS JSHEPIUH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTONB3YS 3aKOHBI W
dbopMyIibl, CBsI3BIBatONME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/1a4dl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pemieHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMbIe JUIsi €€ pelieHus, NPOBOAUTh PACUETHl W CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JJAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WITU
($u3HYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3Iydarolied (MOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIKOCTH U
wionmand e€ TIOBEPXHOCTH, OJEKTpH3alus Tel U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsifoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3yaIM3allisl MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHHWTOB, JEHUCTBUSA
MarHUTHOTO TOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,



CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
IpoBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYIHUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
PE3yNBbTAaThl U3BMEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BETUUYHUHBI OT
IpYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHbI, IUIOWIAANA IONEPEYHOIO
CEYEHHUs U YAECIBHOTO COIPOTUBIICHMS BEIIECTBA NPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUM
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

IPOBOJUTH KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BeIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE TMPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHON MHCTPYKLIHH, U
BBIYUCIISITh 3HAYEHUE BEJINUNHBIL;

coOJro/1aTh NMpaBuiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyT0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
PENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEMEN C MOCIEeA0BATEIbHBIM U MAPAJUIEIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasnuyasi yciIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIEH;



NPUBOAUTh  NpUMEPHl  (HAXOAUTH HWHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B IOBCEIHEBHOU
XKU3HU JJ11 oOecrieyeHus: 0€30MacHOCTU MPH OO0paIlleHuH ¢ MpUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISAITh MOMCK HHpopManuu (U3NYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUA M TMYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUIo, KOTOpas
SBIISIETCS IPOTUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCITOJIb30BATh MPU BHITIOJHEHUN YUEOHBIX 3a/laHU HAay4HO-IOMYJISAPHYIO
auTepaTypy  (PU3MYECKOro COAepXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cetn VIHTEpHET, BIafeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMS,
0000mIasi wWH(pOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJCpXaHHUA, B TOM YHCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
IPOEKTHOM WJIM KCCIEeI0BATENbCKON AESATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCTOJIb30BaTh M3Y4YCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIICHUE MTPE3CHTALIUEH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHMHA (DU3HUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNINE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 337]a4yaMHU, CJIEIUTh 32 BBHIMOJHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKIJIAJ B
JesITebHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(JINKTHL.

K xonIy 00yueHus B 9 kJacce rpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, njgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pAaBHOBECUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIONIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, AI€PHAS SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE [BHKEHUE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEaKTUBHOE JIBIDKCHHE, KOJIeOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHusI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWMHOE PaCIpPOCTPAHEHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIokKEHUE OEIOro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPA
U3ITyYeHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpy»KaromieM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPUPOJIE:
MIPWINBBI ¥ OTJIWBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHW3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHHUE, CEUCMUYECKHE BOJHBI, IlyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKHUE SBIICHUS, UCIIOIb3YS
dbu3nyeckue BeNUYUHBI (CpelHsSsl U MIHOBEHHAs CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpOCTb, CHJIa TPEHHUS, CHJIAa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUs, BEC TeJla, HWMITYJIbC Tela, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAas MeXaHU4ecKas DSHeprus,
MIEPUOJT U YacTOTa KOJIEOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJIILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTeNbHOCTH [anunes,
3aK0Hbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YUCET



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (M3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3a7add (OmUparoImuecs Ha cucteMy U3 2-3
yYpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3UIECCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HEIOCTAIOMINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], TPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOCHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUEHHE CBOMCTB HM300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa HM  €ro  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOd BeMWYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUO0pPa);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT JIJMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl IOJYYEHHOM 3aBUCHMOCTH
bu3NYecCKuX BETWYMH B BUJEC TaOMWIl U TpaduKOB, NEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHEe CBOOOTHOTO MaieHUs, XKECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHHYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTH4ecKoro U TMPYKMHHOTO MAasiTHUKOB,
onTHYeCKas Cwia coOuparomied JMH3bl, PAJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTANIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AHAJTM3UPOBATH MTOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHNM;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBl JACWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHUCIE:
CHUIOMETp, JaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckomn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/Jad, ONTHUYECKHE CXEMbl IS
MIOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU I oOecrieyeHus: 0€30MacCHOCTH MPHU OOpalleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM KOJIOTUYECKOTO IOBEJEHMSI B OKPYIKAIOLLIEH Cpee;

OCYIIECTBIIATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHuTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HaXOAUTh



NyTU OMpPEENIeHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy  (PU3MYECKOro CcOAepXaHWs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcesl cetu MHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
MH(POpPMAILlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIEI0BATENbCKON
NESATENIBHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  W3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKd U COMpPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAuTOpuUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
bu6nmuoreka [JOK
1.1 ) - 2
H3HIKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHACCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEIM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayanbHbIe CBeeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JBr>KeHUE U B3aMMOJICCTBUE YaCTHI] ) 1 bubnnorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBue TeJ
bu6mmoreka [IOK
N M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cuna. Buget cun 14 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [aBnenue. Ilepenaua naBneHus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuaKocTn > https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Pazgen S. PaboTa 1 MOIIIHOCTB. JHEpPrUs
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 TpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmnorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TensioBble iBJIeHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmmorexa [TOK
’ P B https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 Teruiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nes 2. DiiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps-//m.cdsoo.ru/ 74181 ce
Bbubnmuoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4ueckue siBJICHUS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAnCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue KoJe0aHUS ¥ BOJHBI
Bbubnmuoreka [JOK
2.1 Mexaandeckne Kojaeoa 7 3
RARIHCCRIC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUsI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JInH3BI 1 oNTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 17
Paszgen 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢hus3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

JaTa nzydyeHus

®usuka — Hayka o npupone. Asnenus npupoasl. Puzndeckue

1 1 03.09.2024
SIBJICHUS
Mexannyeckue, TEIIoBbIe, JIEKTPUIECKUE, MarHUTHBIE,

2 1 05.09.2024
CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 @u3nyecKue BEIMYHUHBI U UX U3MEPEHUE 1 10.09.2024

4 VYpoxk-uccienopanue "M3mepenue TemnepaTypsl MpH MHOMOIIN 1 12.09.2024
KUIKOCTHOTO TEPMOMETpA U JATYMKA TEMIICPaTyph” o
Kak ¢usuka u agpyrue ecTecTBeHHbIE HAYKU U3Y4atOT MPUPOTY.

5 EcrectBeHHOHAay4YHBIN MeTOT TO3HaHUs. OniMcaHue 1 17.09.2024
(bUBUYECKUX SBJICHUH C TTIOMOIIBIO MOJIEICH
VYpok-uccnenosanue "[IpoBepka runoressl: JalbHOCTh MOJETA

6 [IapyKa, MyIeHHOT0 TOPU30HTAIIBHO, TEM OO0JIbIIE, YeEM 1 19.09.2024
OoJbIIie BhICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE

7 P ’ P 1 24.09.2024
CTPOEHHUE BEILIECTBA

8 JIBr>xeHue 4acTHIl BEIIeCTBA 1 26.09.2024
Ypoxk-uccnenoBanue «ONBITH 10 HAOIIOJCHUIO TETJIOBOTO

9 1 1.10.2024
PaCIIMPEHHUS Ta30B»

10 ArperatHble COCTOSIHUS BEIIECTBA 1 3.10.2024
B3anmocBA3b MEX1y CBOMCTBAMH BEILIECTB B PA3HBIX

11 arperaTHbIX COCTOSHUIX U UX aTOMHOMOJIEKYJIAPHEIM 1 8.10.2024

ctpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI




Mexannueckoe JBHKeHUE. PaBHOMEpPHOE M HEPABHOMEPHOE

12 10.10.2024
NIBHOKEHHE

13 Ckopoctb. Ennnuiel ckopoctu 15.10.2024

14 Pacuer nytu 1 BpeMeHM ABUKEHUS 17.10.2024
HNuepnus. 3akon nHepuun. BzanMoaeicTBUE TEI KaK IIPUYNHA

15 pit pit A p 22.10.2024
M3MEHEHUS CKOPOCTH JIBHXKCHUS Tel
IImorHOCTH BemecTBa. Pacyer Mmaccesl 1 00beEMa TEIA IO €T0

16 24.10.2024
MIIOTHOCTH
JIaboparopHas padora «Ompenenenne IIOTHOCTA TBEPIOro

17 patop P pea P 5.11.2024
TeJa

18 Pemenue 3amau mo teme "IInoTHOCTE BerecTBa" 7.11.2024
Cuna Kak XxapakTepucTHKa B3aumoaeicTBus tei. Cuiia

19 12.11.2024
ynpyroctu. 3akoH ['yka
JIaboparopHas padora «3yueHune 3aBUCUMOCTH PACTKEHUS

20 patop p i . p 14.11.2024
(medopmanun) NpyKUHBI OT NPUIIOKEHHON CHITBD»

21 SIBnenne Tarorenusa. Cuia TSHKECTH 19.11.2024
CBs3b MEKy CUJION TSKECTH M Maccol Tena. Bec tena.

22 . . 21.11.2024
Pemrenne 3agad mo treMe "Cuiia TSOKeCTH
Cuta TSDKeCTH Ha X I1aHeTrax. Ou3nueckue

23 ApYE 26.11.2024
XapaKTEPUCTUKHU IJIAHET

24 N3smepenue cun. JJlunamomerp 28.11.2024

25 Bec Tema. HeBecoMmocTh 3.12.2024
CrnoskeHne ABYX CHJI, HAIIPABJICHHBIX 110 OJHOM MPSIMOIA.

26 16 ABYX P AHOH TP 5.12.2024
PaBHozelcTByIOIMAs CHUII

27 Pemenue 3agau no reme "PaBHonelicTBytomast cui' 10.12.2024
TpeHue ckoIbXEHUS U TPEHUE TOKOSL. TpeHue B IIPUPOJIE U

28 p P p pHpoa 12.12.2024

TCXHHUKC




Jlaboparopnas pabota «3y4ueHre 3aBUCUMOCTH CHUJIbI TPCHHUS

29 CKOJIbJKEHUS OT CUJIbI TaBJICHUA U XapaKTepa 17.12.2024
COIPHUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenue 3ana4 Ha onpeeeHne PaBHOAEHCTBYIOIIEN CHIIbI 19.12.2024
31 Pemenue 3amau mo remam: «Bec Temay, «I'paduueckoe 22.12.2024
n3o0paxkeHue cmn, «Cuibl», «PaBHOIEHCTBYIONIAS CHID)
KonTpomnpHas pabota mo Temam: «MeXaHUYECKOE TBUKEHUEY,
32 «Macca, mmoTHOCTBY, «Bec Temay, «I'paduyeckoe 26.12.2024
n3zo0paxeHue cuimy, «CHIb
33 Hasnenne. CriocoObl yMEHbIICHNUS U YBEJINYCHUS JABIICHUS
34 JlaBreHue ra3a. 3aBHCUMOCTD JIaBJICHHUS ra3a 0T 00bEMa,
TEMIIEPATYPhI
35 [lepenaua naBneHus TBEPABIMH TEJIAMHU, KUIKOCTIMU U
razamu. 3akoH [lackais
36 JlaBneHue B *KUAKOCTHU U ra3e, BBI3BAHHOE JACHCTBUEM CHUJIBI
TSDKECTH
37 Pemenne 3agau mo Teme «JlaBieHre B )KUAKOCTH U Taze. 3aKOH
[Tackas»
38 Coobmarormumecs: Cocy/bl
39 I'mapaBnuueckuit mpecc
40 Manomerpsl. [1opLIHeBON )KUIKOCTHBIN HACOC
Atmocdepa 3emun. [IpudarHbI CyIecTBOBaHUS BO3TYIITHOM
41 0007104k 3eMiii. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTBI HaJl ypPOBHEM MOPSI
42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHHe
43 N3mepenue armochepnoro nasienus. Onbsit Toppudernm
44 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT BBICOTHI HAJl




YPOBHEM MOps

Bapometp-anepouna. AtmocdepHoe gaBiIeHUE HA PA3THIHBIX

45
BBICOTaX

46 Pemenue 3amau mo reme " AtmocdepHoe naBienue"

47 JlercTBHE KUIKOCTU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

43 JlabopartopHnast pabota «OnpezeieHne BhITaTKUBAIONIEH CUITBI,
JNEHUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTH)
Jlaboparopnas pabota mo Teme «lccienoBanre 3aBUCIMOCTH

49 Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B )KUIAKOCTh YaCTH
Tenay

50 [InaBanue Ten
Jlabopartopnast pabora "KoHcTpynpoBaHue apeomMeTpa Uin

51 KOHCTPYUPOBAHUE JIOJIKU U OTNIpeaeeHue €
Ipy30n0bEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue cynos.

52 BosnyxomnaBanuey, «/laBneHue TBEpABIX TEN, KUIKOCTEH U
ra3oB»
KonTponbHas pabota o Teme «JlaBieHue TBEpAbIX TEI,

53 KHUJIKOCTeH U razoBy/Bceepoccuiickas mpoBepouHas paboTta npu
MIPOBEJICHUH C UCIIOJIb30BAHUEM KOMIIBIOTEPA

54 Mexanunueckasi pabota

55 Montgocth. EQuMHUIEI MOIITHOCTH

56 VYpok-uccnenosanue "Pac4ér MOIHOCTH, pa3BUBAEMOI IpU
noabEMe 1o jgecTHuie"

57 [IpocTeie Mexanu3mbl. Poruar. PaBHOBecHE cHil Ha pblyare

58 Peruaru B TexHuke, 06Ty U ipuposie. Jlabopatopnas padora

«HccienoBanue ycioBHi paBHOBECHS pblYara




59 Pemenue 3ana4 no reme «Yc0BUs paBHOBECUS pblUara 1
Koaddurment monesHoro neicTBusi MEXaHU3Ma.

60 Jlaboparopuas padota «M3mepenune KI1J] HakmoHHOMN 1
MJIOCKOCTH

61 Pemenne 3agau mo teme "Pabota, mommuocTh, KIT/T" 1

6 Mexannueckast yHeprusi. Kunetnueckas U moTeHIIMATbHAS 1
SHEprus

63 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPTUr 1
VYPOoK-3KCIIEpUMEHT 1O TeMe "DKCIepUMEHTAIbHOE

64 ONpeACICHNE U3MEHEHUSI KHHETUYECKON U TOTEHIHATbHOMN 1
SHEPIrUU MPHU CKATHIBAHUM Tejla MO HAKJIOHHOM MIIOCKOCTH"
KonrtponsHas pabora no Teme «Pabora 1 MOITHOCTb.

65 DOHeprus»/Bceepoccuiickas mpoBepoudHas paboTa mpu 1
MIPOBEJICHUU Ha OyMa)KHOM HOCHUTEIIe

66 PesepBHblil ypok. Paborta ¢ Tekctamu 1o teme "MexaHHYecKoe 1
nBIOKeHue"

67 PesepBubIiil ypok. Pabora ¢ Tekcramu mo teme "JlaBienue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

68 PezepHblil ypok. Pabora ¢ Tekctamu o teme "Pabora. ]
MomnocTtb. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KoanuyecTBO 4acos

Ne o/ Tema ypoka Jara nzydyeHus
Bcero

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOI T€OpUH U

1 1 03.09.2024
UX OTBITHBIE MOATBEPKIACHUS

2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1 05.09.2024
Monenu TBEPAOTro, )KUIKOIO U ra3000pa3HOro COCTOSHUAMN

3 PA A P 1 10.09.2024
BELIECTBA
OOBsicHEHHE CBOMCTB TBEPOTO, JKUIKOTO M Ta3000pa3HOTO

4 COCTOSIHMI BEIIECTBA HA OCHOBE MOJIOKEHUH MOJIEKYJIPHO- 1 12.09.2024
KMHETUYECKOM TEOpUU
Kpucrannmueckne u amopdHsbie Tena 1 17.09.2024
CMaumnBaHue U KanWIISPHOCTh. [I0BEpXHOCTHOE HATSIKEHUE 1 19.09.2024
TermnoBoe pacuIMpeHne U CoxaTue 1 24.09.2024
Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETNIOBOTO

8 patyp patyP P 1 26.09.2024
JBUKEHUS YaCTHUIL
Buytpennss sneprusi. CnocoObl U3MEHEHUs: BHYTpEHHEH

9 yIp p yIp 1 1.10.2024
SHEPTUU

10 Buasl Temionepenauu 1 3.10.2024
Ypok-koHpepenmus "IIpakTudeckoe UCTOIb30BaHUE

11 TEILIOBBIX CBOMCTB BEILIECTB U MATEPUAIIOB B LIEIAX 1 8.10.2024
sHeprocoepexeHus"

12 KonnuecTBO TEILIOTHL. Y IenbHas TEIIOEMKOCTE 1 10.10.2024
YpaBHeHHE TEII0BOTO Oananca. TermiooOMeH U TeII0Boe

13 1 15.10.2024
paBHOBECHE

14 Jlaboparopnas pabota "HccienoBanue sBISHUS TEIIOOOMEHA 1 17.10.2024




MIPU CMEIIMBAHUU XOJIOAHOU U ropsiueit BoAbI"

PacueT xonnuecTBa TCIIJIOTHI, HGO6XOI[I/IMOFO IJI1 HarpE€BaHUsA

15 22.10.2024
TeJa U BBIICTSIEMOTO UM TIPH OXJIAXKICHUN
Jlaboparopnas padota "Onpenenenue ynenbHON

16 Patopra p HPeR A 24.10.2024
TEIJIOEMKOCTH BEIIECTBA

17 OHeprus TOIIMBAa. Y IeibHasl TENJI0Ta CTOPAHUS 5.11.2024
[1naBnenue u oTBEpACBaHNE KPUCTAUTMYECKUX TEN. Y AeNIbHas

18 7.11.2024
TEeII0Ta TUIaBJIEeHUs
Jlaboparopnas pabota "OnpeneneHue yaenbHONU TETUIOThI

19 PaTopHaZ pe PeA 7 12.11.2024
IJIaBJICHUS JIbAA

20 [TapooOpa3oBanue u koHaeHcanus. Vicnapenue 14.11.2024
Kunenue. Y nenpHas Temnora mapooOpa3oBaHus 1

21 KOHJEHCAlMH. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT 19.11.2024
aTMOC(EpHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas pabota "Onpenenenue

22 X PaTopHaz b pest 21.11.2024
OTHOCHUTENIbHOM BIIaKHOCTH BO3AyXa

23 Pemenue 3ana4 Ha onpeesieHNE BIaKHOCTH BO3TyXa 26.11.2024
[Tpunnmns! paboTel TemaoBbix aBurareneif. [laposas TypOuHa.

24 PHHHATE P ! POBHTIYP 28.11.2024
JlBurarenb BHYTPEHHETO CTOpPaHUs
KIIJI reroBoro aBuratens. TenaoBble JBUTATEIN U 3alUTa

25 A o A s - 3.12.2024
OKpY>Karolel cpebl
3aKOH COXpaHEHHS U MPEBPALICHUS SHEPTUU B TEIUIOBBIX

26 P perpait P 5.12.2024
npoiieccax
[ToaroroBka Kk KOHTPOJILHOM paboTe mo Teme "TemnoBbie

27 g . 10.12.2024
sBlieHUs. MI3MeHeHue arperaTHbIX COCTOSIHHIM BeleCTBa
KonTponbHas padota o Teme "TermioBsie sBICHUS.

28 12.12.2024

M3MeHeHne arperaTHbIX COCTOSIHUM BeecTna”




29 OnexTpuszanus Tei. J[Ba poga 3JIEKTPUUECKUX 3apsiioB 17.12.2024
30 YPOK-I/ICCHG,Z[OBaHI:I'e "DnexTpu3anus TN UHAYKIUEH U TPU 19.12.2024
COMPUKOCHOBEHUH
31 B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona 24.12.2024
1 OnexTpuueckoe nojie. HanpspkeHHOCTh 3JEKTPUUYECKOTO MOJIS. 26.12.2024
[IpuHIUI cyneprno3unuu 3JIEKTPUIECKUX M10JIEH
1 Hocurenu s5ekTpuyeckux 3aps10B. DIeMEHTAPHbBIN 3apsij.
Ctpoenue aToma
34 [IpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa
35 Pemenue 3a1au Ha TpUMEHEHUE CBOMCTB AIEKTPUUECKUX
3aps0B
16 DJIEKTPUYECKUH TOK, YCIOBHUS €0 CYIIIECTBOBAHUA.
HcTouHUKH 37€KTPUYECKOTO TOKa
37 JlecTBUSI 2JIEKTPUUECKOTO TOKA
18 VYpoxk-uccienoanue "JledcTBUE AIEKTPUUECKOTO MO HA
MIPOBOJIHUKY U JAUDJICKTPUKH"
39 DJIEKTPUYECKUH TOK B METaJlIax, )KUJIKOCTSAX U ra3ax
40 DnekTpuyecKkas lierlb U €€ COCTaBHbIE YaCTH
A1 Cuna Toka. JlabopatopHas padora "M3mepenue u
peryJMpoBaHue CUJIbI TOKA"
47 Onexkrpuyueckoe HanpsbkeHue. BoasTMerp. JlaboparopHas
pabota "3MepeHue u peryaupoBaHue HanpsoKeHus"
13 ConpoTHuBiIeHHE TPOBOAHMKA. Y IEIBHOE COIIPOTUBIIEHHE
BElIECTBA
44 Jlaboparopnast paboTa "3aBUCHMOCTB IEKTPUIECKOTO

COIMPOTUBJICHUS ITPOBOJHUKA OT €TI0 JJIMHBI, IIJIOIIAaaN




MIONEPEYHOr0 CEUYEHUs U MaTepuana”

3aBHCUMOCTb CHJIBI TOKA OT HampsibKeHus. 3akoH OMa Jist

45
ydacTka Lenu
Jlaboparopnast padota "HccnenoBaHue 3aBUCUMOCTH CHITBI

46 TOKa, UAYILEro Yepe3 pe3ucTop, OT COMPOTUBIICHUS pE3UCTOpa
Y HanpspKeHus Ha pe3uctope”

47 ITocnenoBarenbHOE M NapaLIEIbHOE COEIUHEHUS
MIPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka mpaBuia CI0KEHUS

48 HaIPSHKEHUN IIPU MOCIEN0BATEIIbBHOM COSAUHEHUU ABYX
pe3uctopos”

49 Jlabopartopnast padota "IIpoBepka mpaBuia Ijis CUIIBI TOKA MPU
MapayieIbHOM COEIMHEHUU PE3UCTOPOB"

50 Pemenue 3anay Ha npuMeHeHHe 3akoHa OMa AJ1s Pa3IMuHOro
COETMHEHUS IPOBOIHUKOB

51 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOr0 TOKa. 3akoH J[xoyms-
Jlenna

57 Jlaboparopnast padota "Onpezenenne padboThl 1 MOIITHOCTH
AJIEKTPUYECKOTo TOKa"

53 DJNEeKTpUYECKUe ETU U MOTPEOUTENN SIEKTPUIECKON SHEPTHH
B ObITy. KOpoTkoe 3ambikaHue
[ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIeKTpHIecKue

54 3apsibl. 3apsKEHHBIE TeJla U UX B3aUMOJICHCTBHUS.
ITocTOSHHBIN 371EKTPUUECKUI TOK"

HTpPOJIbHAS Ta 110 TeMe "DIeKTPUUECKH S]TBL.

KonTponbnas pabora no teme "Die €CKHeE 32

55 3apsKE€HHbIE Tela U UX B3auMoiecTBus. [locTostHHBIN

anekTpuueckuii Tok"/Beepoccuiickas mpoBepouHas paboTa npu
IIPOBEACHUH C UCIIOJIb30BAHUEM KOMIIBIOTEPA




56

ITocTossHHBIC MAarHUTHI, UX B3aUMOJICHCTBIE

57

VYpoxk-uccienopanue "M3yueHne moyiei moCTOSTHHBIX
MarHuToB"

58

MarautHOe 1mojie. MarHuTHoOeE I1ojie 3€eMJIM U €r0o 3Ha4YeHUE Il
JKU3HU Ha 3eMie

59

OmneIT OpcTena. MarHuTHOE N0JIE 3JIEKTPUIECKOTO TOKA
MarauTtHoe 1ose KaTyIku ¢ TOKOM

60

NMEHEHHUE DIIEKTPOMArHuTOB B TEXHUKE. TOpHAsA
II €HEHHE DIIEKTPOMA. 0 e e. JlJabopaTopHa
pabota "M3ydyeHne qeiCTBUS MAarHUTHOTO TOJIS HAa TIPOBOTHUK
¢ TOKOM"

61

DNeKTpoABUTaTENb IOCTOSTHHOTO TOKA. Mcnonp3oBanue
AJIEKTPOJIBUTATENCH B TEXHUUECKUX YCTPOUCTBAX U HA
tpaucmnopre. JlabopaTopHas padora "KoHcTpynpoBanue u
U3y4eHrue paboThl JIEKTPOABUTATENS"

62

OnbiTel Papajes. 3aKOH JIEKTPOMArHUTHOM WHTYKITUH.
[IpaBuio Jlenna

63

OnexTporerepaTop. CriocoObl MOTyYEHUS NEKTPHICSCKONR
OHCPTHHU. QHGKTpOCTaHI_[I/II/I Ha BOSOGHOBHHGMBIX HNCTOYHHUKAX
SHEPTUU

64

[ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIeKTpHUIecKue
Y MarHUTHBIC SIBICHUS"

65

KontponbHas padota mo teme "DIeKTPUIECKHNE U MarHUTHBIC
sBieHus"/Beepoccuiickas npoBepoyHas padbora mpu
MPOBEICHUU Ha OyMa>KHOM HOCHUTEIIe

66

PesepBHrIit ypok. Pabora ¢ Tekctamu no Teme "TermoBsie
SIBJIICHUS "

67

PesepBHrlIit ypok. Pabora ¢ Tekcramu o Teme "TlocTossHHBIN
AIEKTPUUYECKUN TOK"




68

PesepBHeIit ypok. Pabora ¢ Tekcramu 1o reme "MarHuTHbIe
SIBJICHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KVIACC

KoanuyecTBO 4acos

Ne o/ Tema ypoka Jara nzydyeHus
Bcero

1 Mexanundeckoe JBH>XeHUue. MarepruaiibHasi TOUKa 1 3.09.2024
Cucrema orcyeta. OTHOCUTEIBHOCTh MEXaHUYECKOTO

2 1 4.09.2024
JIBUKCHHUS

3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 6.09.2024
HepaBHoMepHOe npsiMonuHenHoe nBrxeHue. CpenHss u

4 P P p A pel 1 10.09.2024
MI'HOBEHHAsi CKOPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE JBUKEHHE. Y CKOpEHUE 1 11.09.2024
CKOpOCTh NPSMOJIMHEMHOTO PAaBHOYCKOPEHHOTO JIBH)KCHMUS.

6 P p P ycrop A 1 13.09.2024
I'padux ckopoct
Jlaboparopunas pabota "Onpenenennue yckopeHus Tena npu

7 PaTOPHAL P bt yerop P 1 17.09.2024
PaBHOYCKOPEHHOM JIBH>KEHUHU IO HAKJIOHHOM TIOCKOCTH

8 CBobOoaHoe nanenue tei. OnbIiTel [anunes 1 18.09.2024
PaBHOMepHOE aBMkKEHUE IO OKpYkHOCTH. [lepnon n yactora

9 P g . 24 proA 1 20.09.2024
oOparteHusi. JInHeltHas U yrioBasi CKOPOCTH

10 [{eHTpOCTpEMHUTEIIEHOE YCKOPEHUE 1 24.09.2024

11 [Tepssiii 3akoH HptoTOHA. BEKTOP CHITBI 1 25.09.2024

12 Bropoii 3akoH HeroTona. PaBHonelcTByrOIas cuiia 1 27.09.2024

13 Tpernii 3akoH Hetorona. Cynepno3unus cui 1 1.10.2024

14 Pemenue 3aga4 Ha npumMeHeHne 3akoHOB HproToHa 1 2.10.2024

15 Cuna ynpyroctu. 3akoH ['yka 1 4.10.2024

16 Pemenue 3agau no reme «Cuia ynpyroctu» 1 8.10.2024

17 JlaGopatopnas pabora «OnpeaeneHue KeCTKOCTH IPY>KUHBD» 1 9.10.2024

18 Cuna TpeHus 1 11.10.2024




19 Pemenue 3anau no teme «Cumna TpeHus» 15.10.2024
Jlaboparopnas pabota "Onpenenenue ko duiireHTa TpeHus

20 PATOPHEAD PeA Deprn P 16.10.2024
CKOJIbKCHUS
Pemrenne 3amau no reme "3akonsl Hetorona. Cuna OCTH.

21 e yIpyr 18.10.2024
Cuna tpeHus
Cuia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUs. Y CKOpEHUE

22 22.10.2024
CBOOOIHOTO TIa/ICHUS
VYpok-koH(pepeHuusa "J[BuxKeHue T€I BOKPYT TPaBUTALIMOHHOTO

23 P depertits "1 Pyrrp B 23.10.2024
nentpa (Conneuynas cucrema). [anakTuku
Pemenue 3agau no teme "Cusa TSKECTH M 3aKOH BCEMUPHOTO

24 . 25.10.2024
TATOTEHUS

25 IlepBas kocMHuueckast CKOpocTb. HeBecoMOCTb U Ieperpy3ku 5.11.2024
PaBHOBecue maTepuanbHOW TOUYKU. AOCOTIOTHO TBEPIOE TEIO.

26 PaBHOBecue TBEPIOTO TEJA € 3aKPETIEHHON OCBhIO BpaIlCHUS. 6.11.2024
MowmeHnT cuisl. LleHTp TspKecTH
PaBHOBecue maTepuanbHOW TOUYKU. AOCOTIOTHO TBEPIOE TEIO.

27 PaBHOBecue TBEPIOTO TEJA € 3aKPETIEHHON OCBhIO BpaIllCHUS. 8.11.2024
MowmeHnT cuibl. LleHnTp TsokecTn

28 Pemenue 3anay no teme "MomeHT cuiibl. LleHTp TsxecT" 12.11.2024
[ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "MexaHnudeckoe

29 y | 13.11.2024
NBUKeHne. BzaumopeiicTeue Ten
KontponbHas padoTa o Teme "MexaHn4eCcKoe IBHIKCHHE.

30 y . 15.11.2024
BsaumoneiicTBue Ten
Nmnynse Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCA.

31 . 19.11.2024
VYrpyroe v HEyNpyroe B3auMo/IeCTBUE

32 Pemenue 3agad nmo reme "3akoH COXpaHeHUs UMITyJbca" 20.11.2024
VYpok-koH(pepeHius "PeakTUBHOE IBM)XEHHE B IPUPOJE U

33 P Peper A PHPOA 22.11.2024

TexHuke"




34 Mexanunueckasi paboTa U MOIIHOCTb 26.11.2024

35 PaboTa cuibl TSKECTH, CHIIBI YIIPYTOCTH U CUJIBI TPEHUS 27.11.2024
Jlaboparopnas pabota «Onpenenennue pabOThl CHIIBI TPEHUS

36 MpY PAaBHOMEPHOM JABUKEHHH Teja MO TOPU30HTAIBHOMN 29.11.2024
MTOBEPXHOCTH»

37 CBs3b sHepruu U paboTsl. [loTeHnnanbHas 3Heprus 3.12.2024

38 Kunernueckas sneprus. Teopema 0 KHHETHUECKON SHEPTUU 4.12.2024

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 6.12.2024
Jlaboparopnas pabota «M3ydueHne 3aKOHa COXpaHEHUS

40 Patopraz p i P 10.12.2024
SHEPTUN

41 KonebaTenpHOE TBUKEHNE U €TI0 XapaKTePUCTHKU 11.12.2024
3aryxaromue Konebanus. BeiHyXIeHHBIE KOJIeOaHNs.

42 yXarom yxRA 13.12.2024
Pe3onanc

43 MaremaTuyecKuii ¥ NPy KUHHBIA MasITHUKH 17.12.2024
VYpok-uccienoBanue «3aBUCUMOCTb TIEpHOAa KoJeOaHu oT

44 P s pHoA 18.12.2024
YKECTKOCTH MIPYKUHBI U MacChl TPy3a»

45 [IpeBparnieHune >HEPrur MPH MEXAHUUECKUX KOJICOaAHUSIX 20.12.2024
Jlaboparopnas pabota «OnpeneneHne 4acToTsl U Iepruoia

46 p P P pel pHOA 24.12.2024
KoJ1e0aHui MPYKUHHOTO MasiTHUKA
Jlaboparopnas pabota «I[IpoBepka HE3aBUCUMOCTH MEPHOIA

47 p P P POBEP pHOA 25.12.2024
Kose0aHuil Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
Mexannueckne BoaHbl. CBOMCTBA MEXaHUYECKUX BOJIH.

48 27.12.2024
[IpononpHbIE 1 TOTIEPEYHbIE BOJTHBI

49 Ypok-koHpepeHus "MexaHndecKue BOJIHBI B TBEPIOM Telle.
Ceiicmuueckue BOIHBI"

50 3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa

51 Ypok-uccnenosanue "HabnroaeHue 3aBUCUMOCTH BBICOTHI




3ByKa OT 4YacTOThI"

52 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHYECKHI pE30HAHC

53 VYpoxk-koH(pepenuus "YnpTpa3Byk U HHPPA3BYK B MPUPOIE U
TeXHUKe"

54 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHBI
coxpaHeHus. MexaHndecKue KoJeOaHus U BOJHBI"

55 KontponbHas padoTa mo Teme "3aKoHBI COXpaHEHUS.
Mexannuyeckre KoneOaHusi 1 BOJHBI"

56 DNEKTPOMarHUTHOE MOoJjI€. DIEKTPOMArHUTHBIE BOJIHBI

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

53 Ypok-koupepenius "lkana 37€KTPOMarHUTHBIX BOJIH.
Hcnonb30BaHmne 31E€KTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U"

59 VYpok-uccinenosanue "M3ydeHue CBONCTB 3IEKTPOMArHUTHBIX
BOJIH C TIOMOIIIbIO MOOMIBHOTO TenedoHa"

60 Pemenue 3anay Ha onpeenieHre YacTOThl U IJTUHBI
ANEKTPOMArHUTHOM BOJTHBI

61 DJieKTpoMarHuTHas npupoja ceeta. CKOpoCTh CBETA.
BonHoBEbIe cBoliCTBa cBETa

62 Ucrounuku cBera. [IpsAMoaMHETHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

63 3aKOH OTpakKeHHs cBeTa. 3epkana. Pemenue 3aqay Ha
MPUMEHEHHE 3aKOHA OTPAKEHUSI CBETa

64 IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

65 IlonHOE BHYTpEHHEE OTpakeHUE cBeTa. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITHUYECKUX CBETOBOJIAX

66 Jlabopartopnast pabota "HcciaenoBaHue 3aBUCHIMOCTH yTJia

MMPECIOMJICHUS CBETOBOI'O Jiyda OT yrjia MagACHWA Ha I'PaHUIIC




"BO31yX-CTEKJIO

Ypok-koupepenius "Mcnonp30BaHre MTOJHOTO BHYTPEHHETO

67 1
OTpPaXEHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAs CBA3b"
68 JInn3el. OnTryeckas Cuita JJMH3bI 1
69 [TocTpoenue n300paKeHM B THH3AX 1
70 Jlabopartopnas pabota "Onpeznenenre GOKyCHOTO pacCTOSHUS |
1 ONTHUYECKOM CHIIBI coOMparomen JTuH3b1"
OoK-KOH(pepeHuus "Ontuueckue JIMH30BbIe MPUOOPHI
71 Y "O 6 " 1
72 I'na3 kak ontuyeckasi cucteMa. 3peHue 1
7 Ypok-koupepenmus "Jledextsl 3penus. Kak coxpanuthb 1
3peHue"
74 Pasnoxxenue 6emoro ceera B criekTp. OnbiTel HploTOHA. ]
CrnoxxeHue cieKTpalbHBIX IIBETOB. Jlucnepcus cBeTa
JlaboparopHnast pabota "OIBITHI 110 Pa3I0KEHUIO OEJI0TO CBETa
B CIIEKTP U BOCHPUATHIO IIBETA MTPEIMETOB MPHU UX
75 cre ocC 10 LIBETA MPEMETO 1
HaOJII0JICHUHN Yepe3 IIBETOBbIC PUIbTpPHI"
76 Ypoxk-npakTukyMm "BosiHOBBIE CBOMCTBA CBETA: AUCIIEPCHUS, 1
uHTephepennus u qudpakmus"
77 OmnsiTel Pe3epdopaa u uranerapaast MoeNb aTOMa 1
78 [Toctynatel bopa. Moaens atoma bopa 1
79 Ucnyckanue u nornouieHue ceera atomoM. KBaHTHI. 1
JInHelyaTele CIIEKTPBI
80 Ypok-npaktuky™m "HabnroaeHue ciekTpoB uCycKaHus" 1
81 PagnoakTUBHOCTE U €€ BUIBI 1
82 Crtpoenue atomHoro sapa. Hykionnas Mmoaenb 1
83 PagnoaktuBHbIe TpeBpatieHus. M3otormsl 1
84 Pemenue 3anay no teme: "PagroakTuBHbIE IpeBpalieHus” 1




85

Ilepuon nonypacnana

VYpok-koHpepeHnius "PagnoakTUBHBIC U3IYICHHUS B IPUPOJIE,

86 "
MEIUIHE, TEXHUKE

g7 S nepHble peakiiyu. 3aKOHBI COXpaHEHUS 3apsiA0BOTO U
MacCOBOT'0 YHCET

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

&9 Pemenue 3agau no reme "Snepueie peakiun'

90 Peakuuu cunresa u nenenus saep. ICTOUHUKH 3HEPTrUn
ConHua u 38€311

01 Ypok-koudepennus "SAnepHas sHepreTrka. JlercTBus
pPaZMOaKTUBHBIX U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI"
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe

92 "DNEeKTPOMAarHUTHOE MOJIE. DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBeHUS"

93 KonrtponbHast pabora o Teme "DIeKTpOMarHuTHOE T0JIE.
DJIEKTpOMarHuTHbHIEC BOJHBI. KBaHTOBBIE SABICHUS"

94 [ToBTOpenue, 0606menue. JJaboparopHsie pabOTHI MO KypCy
"B3zaumMonencTBue Tea"

95 [ToBTOpenue, 0600IIeHNE. Perenne pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4 1o Teme "TernoBbie mporecchl”

96 [ToBTOpenue, o0o0mIeHne. Pernienne pacueTHbIX U
KayecTBeHHBIX 3aaa4 1o Teme "KIIJI TermoBsix aurarencii'”

97 [ToBTOpenue, o0o0mIeHne. Pernienne pacueTHbIX U
KauecTBEHHBIX 3aaa4 1o Teme "KIIJI anekrpoycTtaHOBOK"

08 [ToBTOpenue, 0600meHne. JlabopatopHbie pabOTHI IO KypCy
"CBeroBbI€ sBICHUA"

99 IToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o Teme

"3aKOHBI COXpPAHEHUS B MEXAHUKE"




100 IToBTOpenue, o6o0meHue. Pabora ¢ TekcTamu 1o Teme

"Konebanus v BOJIHBI" !
101 IToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o Teme 1
"CBeToBEI€ sIBICHHUA"
102 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu Mo Teme |

"KBanToBas u simepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

MepbiwKuH, A. B. dusnka. 7 K. :yueb.ans obuweobpasosar. yupexxkaeHuin / A. B. MepbiwKkuH. BM. :
MpocseleHune. 2023.
MepbiwKuH, A. B. dusnka. 8 Kn. :yueb.ans obueobpasosar. yupexkaeHuin / A. B. MepbiwKkuH. BM. :
MpocseleHune. 2023.
MepbiwKuH, A. B. dusnka. 9 Kn. :yueb.ans obuieobpasosar. yupeskaeHnin / A. B. MepbiiwkuH, E. M.

MyTHUK.EIM. : MNpoceeweHune. 2023.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MepbiwKKH, A. B. C60pHUK 3aaa4 no ¢usmnke: 7-9 kn.: K yyebHnkam A. B. MNepbilKUHA U Apyrnx
«®dusmKa. 7 kKnacer», «dusmka. 8 knacc», «dPmnsmka. 9 Knacc»

MapoH, A. E. ®usuka. 7 KA. : gnaaktnydeckme matepuanst / A. E. MapoH, E. A. MapoH. —M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

®dusuka.ru. http://www fizika.ru/
dusnka: Konnekuma onbitos. http://experiment.edu.ru/

dusnkKa: aNeKTpoHHas Koanekuma onbitos. http://www.school.edu.ru/projects/physicexp

JOOKYMEHT NMOAMNMUCAH
SNEKTPOHHOW NOAMNNCHIO

Ceptucbukar: 1C6F5978360E2846A8E213DA28A71F77
Bnapeneu; Tpewanos Muxaun EereHbesny
[Oeiicteutenex: ¢ 02.09.2024 no 26.11.2025
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