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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro o0pa30BaHUA
COCTaBJieHa Ha OCHOBE TOJIOKCHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboudel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera «OU3nkar».

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBIEHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMUXCS W OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha AEATENbHOCTHON OcHOBe. B mporpamme mo ¢Qusuke y4dHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00ITIeTO 00pa30BaHMUs.

[TporpamMma no (u3uKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOITIXCS.

[IporpamMmma mo ¢u3uke paszpaboTaHa C LETbIO OKA3aHUS METOIUYECKOM
MOMOUIH YUYUTEIIO B CO3/1aHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIINUM JIJISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (QU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOILIECCOB H
SBJICHUH, HW3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (PuU3UUECcKOM
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lbl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TWIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHS B CTPYKType OOIIEro
o0pa3oBaHusl COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4JarouIuxcs.

W3yyenne ¢usnku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJAJECHUE
CIIEYIOIUMHA KOMIIETCHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHMUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BBIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHOro mnpenMera «@Dusumka» B
oOpa3oBaTenbHbIX oOpranmsanusx Poccuiickoit ®exepanuu, peamu3yOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoin @enepanuu (IpoToKoJI OT 3
nexadpst 2019 r. Ne [1K4BH).
Heian usyyeHus pusuku:

NpHOOpEeTEHHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEWN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHUE
HCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(GbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IMOArOTOBKA K
JaJbHeNIIeMy 0OyYeHHIO B 5TOM HaIlPaBJICHUU.

JIoCTIKEHHE JTUX IeJleld MporpaMMmbl MO (HU3MKE HA YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CIEIYIOMINX 3a4aY:

npuoOpeTeHue 3HaHUW O JUCKPETHOM CTPOSHHM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELICHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MoJIeleH, TBOPYECKUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble pabOTBI M DKCIEPUMEHTAIbHbIE HWCCIEAOBAHUS C
UCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB PaboThl ¢ MHpopMaIend (HU3UIECKOTO COJEep KaHMUS,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3MKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHNE WH(POpMALUY;

3HaKOMCTBO cO cepaMu npodecCHoHANbHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIEr0

o0OpazoBaHus OTBOAUTCS 235 vacoB: B 7 kiacce — 67 yacoB (2 yaca B HEJIEN0), B 8
Kinacce — 67 yacoB (2 yaca B Heziento), B 9 kitacce — 102 yaca (3 yaca B HEEIO).

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



7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa Mo (hu3HKe.



COJEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OuU3zMyEcKUe SBICHUA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUMHBL. M3MmepeHue @u3anueckux BelWYuH. DuU3NUecKue
npudopsl. [lorpemnocts n3mepennii. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wu3uka wu papyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuYHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHWE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPoLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G pPOBBIM IPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OmpepeneHue LEHbI AJICHUS KAl HK3MEPUTEIBHOTO MpUOopa.
2. N3mepenue paccTosHui.
3. H3mepenue oObEMa XUIAKOCTH U TBEPIOTO Tea.
4. OnpezneneHue pa3MepoB MaybIX TE.
5. M3mepenue Ttemmeparypbl IMPU NOMOIIM XKHUJIKOCTHOTO TEPMOMETpa WU
JaTYuKa TEMIIEpaTyphl.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIe BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenue dactull BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHMS YacTHI[ C
TeMmriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpucCTaIIM4eCKnX) Tell. B3anMOCBs3bp MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabnroneHnue 6pOyHOBCKOTO JBHKCHHUSI.



2. Habmonenue nuddysun.
3. HabGmomenue  sBmeHud,  OOBSCHSIONMIMXCS ~ TMPUTSKEHUEM  WJIHU
OTTAJIKUBAaHUEM YACTHUI] BEUIECTBA.

Jlabopamopnsie padomul u onvimul.

1. OueHka JuWaMeTpa aroMa METOAOM psoB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OmbITH O HAOTIOACHUIO TEMIOBOTO PACIITMPEHHUSI Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. JIBu:keHue M B3auMojeiicTBHeE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3auMopaencTBhe Tell KaKk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BEMa BelIecTBa.
Cuiia Kak XapakTepucTuka B3aumozeincTBus ten. Cuiia ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsmoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMYeCKOro IBMXKEHHS Tea.
2. HM3mepeHune CKOpOCTH NPSAMOJIMHENHOTO IBUKEHUS.
3. HaGmronenue siBIeHUs HHEPITUU.
4. HabmroneHnve u3MeHeHUs: CKOPOCTH MPHU B3aUMOJICHCTBUU TEJl.
5. CpaBHEHHME Macc MO B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUKEHHUS (IIApUKA B XKUJKOCTH,
MOJIEJIH 3JIEKTPUUECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WM IapuKa o
HAKJIOHHOMW IIOCKOCTH.
OnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbkeHus (medopmarun)
NPYKUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

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



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHUS ra3a OT o0BEMma, TemmepaTyphl. llepemaua naBineHus
TBEPBIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ 'mMapocraTnyeckuid
napajaokc. Cooburaroniyecs: cocysl. [ uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OnbiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEPATypPBhI.

[lepenaya naBiIeHUs JKUIKOCTBIO M Ta30M.

Coolmiaromuecs: COCybl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja ¥ IMJIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABaHUS TEN: IUIABAHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnsie padomul u onvimul.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BHITAJIKUBAIOIIEH CWIbl, JEHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIECH CUJIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIE Ha TEJIO0 B IKHUAKOCTH, OT O00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeNIeIEHUE €€ IPY30II0ABEMHOCTH.

Paszpnen S. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUsS pblyara K OJIOKY.
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«3omnoroe mnpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BHIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimul.

1. Ompenenenue pabOThl CUIIbI TPEHUS IMPU PABHOMEPHOM JIBUXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yclIOBUM PAaBHOBECHS pblyara.

3. Hsmepenue KII/l HaKTOHHOM NIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPaHEHUsI MEXaHUYECKOW SHEPTHUU.

8 KJIACC

Pa3nen 6. TenJioBble siBJIeHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JXKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOW TEOPHH.
CmaunBaHUE U KaOWUISIPHBIE ABJIEHUS. TEnaoBoe pacliMpeHue U CokaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE paboOThI. 33791131 TeIIoNnepeJauu:
TEIJIONPOBOJAHOCTb, KOHBEKIIMS, U3TYyUCHHE.

KoanyectBo TemnoTel. YaenabHas TEINIOEMKOCTb BEIECTBA. 1eMI000MEH U
TEIJIOBO€ paBHOBECHE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBmeHuwe w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOC(hEpHOTo
JTaBJICHUS.

BrnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPaHMUSL.

[Ipunuunel paboTsl TeraoBbix aBurarenei KIIJ[ TemnoBoro asuratesns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHue 6poyHOBCKOTO JBHKCHHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue siBneHnii cMauyMBaHUS U KaWLIIPHBIX SBICHUN.
HaGmronenue TermoBoro pacimmpeHus Ted.

N3meHeHne naBieHUs Ta3a NMpu U3MEHEHUU 00bEMa W HArpeBaHUU WJTU
OXJIQXKICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bune! Teruionepenauu.

OxytaxieHre IPU COBEPIIICHUU PabOTHI.

HarpeBanue npu coBepiieHUu pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kurenus.

HaGmronenue noctossHCTBa TeMIepaTypbl IPH TUIABIICHUU.
Mopenu TeruioBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITH O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIUA caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJBIX TEIL.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPhI.

HaGmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejla B pe3ysibTaTe
TEIJIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKAM ITAITUHIPOM.

OnpeneneHue yaenabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca UCIapeHUs.

OnpenesneHne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsDKEHHBIX  Tell. 3akoH KysnoHa (3aBUCHMOCTB  CHJIBI  B3aMMOJEHCTBHUSA
3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEIIAMH).

Onexrtpuyeckoe none. Hanpspk€HHOCTh dnextpuyeckoro mons. I[IpuHnun
CYHEPNO3ULIMU JIEKTPUUECKUX ITOJIEN (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsAaa.

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKAa.
MCTOYHUKM TOCTOSHHOTO TOKAa. J[eMCTBUSI AIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIMpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
o ydactka uenu. llocnemoBarenbHOoe W mapajuieIbHOE  COCOUHEHHE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeTH U MOTPEeOUTeNn dEKTpruUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHOe nosie. MarouTHOe 1noJie 3eMJIM ¥ €ro 3Ha4eHHUE IS )KU3HU Ha 3emie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHWE SIEKTPOJBUIATENIe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne MEKTPOMArHuTHON HHIyKUuU. [IpaBuino Jlenna.
DneKTporeHeparop. CrocoObl  MONy4eHHUST ~ DJICKTPUUECKOH  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HMHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKY U TUAJEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM JJIEKTPUYECKOTO MOJIA.
M cToOUYHMKN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBb11 pa3psia.
. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marasuH cOIpOTUBIICHUN.
. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3eIEHNUs ITOJ0COB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHUuEe MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMAarHurT.

JleiicTBrEe MarHUTHOTO NOJISl HA IPOBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHUH.

OneiTel @apasnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEJl WHAYKIUEW W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEMCTBUSL DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JTUBTIEKTPUKHU.

COopka 1 mpoBepka pabOThI EKTPUIECKOMN IIENMH TTOCTOSTHHOTO TOKA.
N3mepenue u peryiupoBaHUe CUJIbI TOKA.

H3mepenue u peryianpoBaHue HAMPsKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMEPEYHOrO
CEUYEeHUS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MpPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3yuyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHUTOB TMpPU  HUX
00BbEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue padoThl ANEKTPOABUTATENS.

20. U3mepenue KIIJL 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI IO MCCJIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHNE W3MCHECHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKaA.

9 KUIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBHWKEHUs. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsAMonuHelHoe aBumxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBUKECHUH.

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

PaBHomepHOe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaiieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbptoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[TpyuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHUS, CHJIa
TPEHUS NIOKOS, IPyTUe€ BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOIO
nafgeHus. Jlwxkenue rura”er Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHenne uMmiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJIbca. PeakTuBHOE ABUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus c:KaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW dHEPTHHM. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEl

OTCYETA.



o vk~ w

9.

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

CpaBHEHHME TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSMOJIMHEMHOTO IBUYKEHHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOASAIIUX B CUCTEME OTCUETA
«Temexxka» npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIBHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl TeJa U ACUCTBYIOIIEW HAa HEro
CHJIBL.

HaGmonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM MAJICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITU TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa MO HAKJIOHHOM TUIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aTbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMTHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOIBXKEHUS.

Omnpenenenne XECTKOCTH TPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUsA U BOJHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPTrUH MPHU KOJIEOATETHHOM JBUKCHHH.

3aryxaomue — Kkosebanus.  BbiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

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

Jemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIE0OaHUM U pe30HAHCA.
PacnipocTpanenye NpoaoIbHBIX U NONEPEYHBIX BOJIH (HA MOZEIIHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimul.
1. OnmpeneneHue YacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasiTHUKA.
2. OmnpenerneHue 4acTOThI U IEpr0Aa KoJaeOaHU NPYKMHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTU
rpy3a OT AJINHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT MAacchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Tpy3a.
6. OnbITbI, JIEMOHCTPUPYIOLME  3aBUCHUMOCTh  NEpUoAa  KoJeOaHui
IPYKUHHOI'O MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaeHUSI.
Pasnen 10. DnekTpoMarauTHoOe 1oJie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
ONEeKTpOMarHUTHOE  MoJie.  DJEKTpOMarHuTHele  BoNHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BOJH. lllkanma snekTpoMarHUTHBIX BOJH. lcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. V3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBID MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€e ABJIEHMS.

JlyueBas  moxmenp  cBera.  Mcrounuku  cBera.  [IpsmonuHenHoe
pactipoctpanenue ceeta. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAAX.

Jlmaza. Xom myweir B 1mH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTtuyeckas cHUCTeMa. BIM30pyKOCTh U
JaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuid CBETOBO/I.

Xon nyuyer B coOuparolie JInH3e.

XoJ yder B pacCEeMBArONIEH JIMH3E.

[Tomyuenue n300pakeHUt ¢ TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mognens rnasa.

11. Pa3noxenue 6e0ro cBeTa B CIEKTP.

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

W X N A WD E

Jlabopamopnvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrJia
najCHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

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



4. Ilomydenue n3006paxeHuit ¢ MOMOIIbIO COOMPAOIIEH JTUH3BI.

5. Ompenenenne (HPOKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparomen
JIMH3BI.

6. ONbITHI MO Pa3JI0KEHUIO OENIOro CBETa B CIEKTP.

7. OnbITBl O BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBblIe siBJIeHHS.

Onwitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U norjioueHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX sA1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun CoaHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CrnekTpbl U3JIYyYEHHUS U MOTJIOIICHUS.

2. CHoexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmoneHue TpekoB B kamepe Buiibcona.

5. PaboTta cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPIMM YaCTULBI MO TOPMO3HOMY

nyTH (o ¢poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBLHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINI MOy MIPEIHA3HAUEH AJII CUCTEeMAaTH3allH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca GU3MKH, a TAaKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke s 0oO0ydJarommxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Ipy “3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TMOJIydEHHbIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaau3yeTcs
328 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacmo3HaBaTh W HAYYHO OOBSICHSTH
bu3nyeckue BJIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM KU3HU;

MCII0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEIOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJYUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUECKOTO HCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKyu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare usyuenus (pU3MKA HA YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpuoT4YEeCKOro BOCIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(du3nuecKoil HayKu;

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

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKCHHMA
(1)5637197 8

- OCO3HAaHHME BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOro BOCIIUTAHUS:

- BOCIIPUSITUE ICTETUYECKUX KA4eCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 TIO3HAHMS:

- OCO3HaHUE UEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHsA TEXHOJOTHUH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIBTYDBI;

- pa3BUTHE HAy4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIIEA0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHusT  KYJbTYpPbl 3I0pPOBbSI H  JIMOLHMOHAJIBLHOIO
0J1aromoJryyus:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH NpaBWJI O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(opMUPOBAHHOCTh HaBbIKa pe(dekcuu, NpU3HAHME CBOErO IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIUTAHMSI:

- AKTMBHOE y4YaCTHE B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHM3al, Topoja, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE H (PUIUUECKHX
3HAaHUM,

e - HHTEPEC K MPAKTUYECKOMY U3YUECHHUIO Mpodecchii, CBA3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:

e - OpPHMEHTALUs HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pEIICHUs 3ajgad B
o0JacTh OKpY’Kalolled Ccpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

* - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOiIeM U MyTeu ux

pelieHus;

e §8) amanTanuM K M3MEHSIIOIUMCSI YCJOBHSIM COLUMAJIBHON U NMPHPOIHOM
cpeabl:

e - MOTPEOHOCTh BO B3aWMOJICHCTBUU MPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

e - TIOBBIICGHHE YPOBHA CBOE€M KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JEATEIILHOCTD,

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

* - OCO3HaHME ACPHUIUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEN B 00JacTH
buzukuy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHUM HOBBIX (UINYECKUX
3HAHUM;

* - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIIIYIO Cpeny,
BO3MOKHBIX INIOOAIBHBIX MOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHss TporpaMMbl 1Mo (U3MKE HAa YpOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOyyaromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TIeHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jjornueckue 1eiicTBUA:
e BBIABIATh W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(sIBJICHUM);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
0000111eHS ¥ CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISAITh TIPUUMHHO-CJIEICTBEHHBIE CBS3M TMPU H3YYEHUH (PU3NYECKUX
SBJIGHUN U MPOIIECCOB, J€NaTh BHIBOJBI C UCMOIb30BAHUEM JI€TYKTHUBHBIX
U WHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THUIIOTE3bl O B3aHMMOCBA3SX
(buU3NYECKUX BEJIIUYUH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pelieHus y4dyeOHOH ¢u3udYecKon
3aaun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB pEIIEHUs, BHIOOp Hambolee
MOAXOAILIETO C YYETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeHCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuil 3KCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMalmio,
MOJYYEHHYIO B X0JI€ UCCIIeIOBaHUS WA AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 000OIIEHNS U BBIBOBI 110 pe3ybTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICJOBAHMUS,;

IPOrHO3MPOBATh BO3MOXKHOE  JajbHEeWIee pa3BUTHE  (PUBUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEANOJIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

IPUMEHSATh Pa3INYHbIe METObl, HHCTPYMEHTHI M 3alPOCHI MPU MOUCKE U
orOope MH(GOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOW y4eOHOM
dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS;

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMYy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JuarpaMMamMu, HHOU TpapuKoi U X KOMOMHALIUSMHU.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

B X0J€ OOCYXJeHHs] y4yeOHOro maTepuana, pe3yslbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOW TeMbI U
BBICKA3bIBaTh HJIEW, HAICJICHHBbIE HA pEIICHHE 3aJaud U TMOAJIepKaHHe
OJ1arokenaTeaIbHOCTU OOIIECHNUS;

COIOCTABJATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuarnora, 0OHapyKUBATh Pa3INUMe M CXOACTBO ITO3UIIHIA;



BBIPAXKATh CBOKO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO TPENICTABIIATH PE3yJIbTaThl BHIIOJIHEHHOTO (PU3UYECKOTO OIBITa
(3KCIEpUMEHTA, UCCIIEIOBAHHUS, TPOEKTA);

MMOHUMATh " HCITOJIb30BaTh MIPEUMYIIECTBA KOMaHJIHOM u
WHIUBUAYAJIbHOW pabOThl TPU PEIICHUH KOHKPETHOW (U3UYECKOU
npo0IeMBl;

MIPUHUMATH LIEJIM COBMECTHOM JAESATEIIbHOCTH, OPTaHU30BBbIBATH JICUCTBUS
no e€ JOCTW)KEHHUIO: pachpeaesisiTh pPOJid, OOCYXJIaTh MNPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
BBITIOJTHSATH CBOIO YacTh pabOThI, 1OCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HANPABICHUIDO W KOOPAWHHUPYS CBOHM JECUCTBUA C APYTUMU
YJIecHAMH KOMaH/bI;

OIIEHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMMIMK MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOLINX
JUI pelieHus (U3NYECKUX 3HaAHU;

OpUEHTHPOBATbCS B  Pa3jIMYHbIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUOYaJbHOE, NMPUHATHE PELICHUS B IpyNIe, NPUHATHE PpELICHUH
TPYIIION);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM pEIIeHUs PU3NUECKON 3a1a4u UIIH
IUTAHAa MCCJIEJOBAHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpeAJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIL, IMOIUOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U peAJiarath jiaH €€ U3MEHEHUS;
OOBACHATh MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHWCIIE€ B XOJ BBIOJIHEHUS
(GU3MYEeCKOTO WCCIAEAOBAHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa L[EIU U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroTO YeJIOBEKAa B XOJE CIOopa WM JUCKYCCUHU
Ha HAYyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroro;
NPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYToro.



INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHHSA BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSMOJIMHEWHOE), TPACKTOPUS, PABHOACUCTBYIOIIAS
cuna,  gedopmarus  (ympyras, IJjacTU4YecKasi),  HEBECOMOCTb,
COOONIAIOUIUECS COCY/IbI;

pa3nuuath sABieHUs (AudQy3us, TEIIOBOE ABMKEHHUE YAaCTUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKCHHME, HEPABHOMEPHOE  JBWKECHHE, HWHEPLMI,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEN C 3aKPEIVIEHHOM OCBIO
BpalllCHUsI, TEpeaada MAaBiICHUS TBEPABIMH TENAMH, XKUIAKOCTAMU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, MpeBpalIeHUs
MEXaHMYECKOM JHEPruM) IO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITIBITOB, JIEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’>KalollleM MHpe, B TOM 4HcCle (PU3MYecKHue SIBICHHUS B MPHUPOJE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
IIPpUPOJE, NEUCTBHE CHUJIBI TPEHUS B IPUPOAE W TEXHHKE, BIMSHUE
aTMoc(epHOro JaBJICHUS Ha >KMBOW OpraHU3M, IUIABaHHE PBIO, pblYaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHH;
OMKCHIBATh U3yUEHHBIE CBOMCTBA TNl U (PU3UYECKUE SBICHHS, UCIIONIb3YS
¢usznyeckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJIa TPEHHWs, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHUYECKas paboTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KO3()QUIMEHT TOJE3HOT0 JACUCTBUS MEXaHH3MOB,
KMHETUYECKass M IOTECHLIMAIbHAs DHEPIWs), NPU ONMCAHUU ITPABHIIBHO
TpakToOBaTh  (U3MYECKUI  CMBICA  HUCIHOJIB3YEMbIX  BEJIMYMH, HX
0003HauUeHUA W EAUHMIIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOILIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3ys NpaBUJIa CJIOKEHMS CWII (BAOJb OJHOW NpPsIMOM), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh NPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpOi Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B -2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyiibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 33/1a4M 3aIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLlEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEJTUYNHBI;

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEUIUTh MPU TOMOIIH
(bu3nYECKUX METOAOB, B OMMCAHUH MCCIIEIOBAaHUS BBIICSATH IPOBEPSIEMOE
NPEANONIOKEHHE  (THUIIOTE3y),  pas3jnyarb M UHTEPIPETUPOBATH
IOJIyYEHHBIM pe3y/nbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10BaHMs,
3aMMChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATHh MPsAMBIE H3MEPECHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
o0béMa, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
mupoBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
APYroM C HCHOJB30BAHUEM IPSAMBIX H3MEPEHUM (3aBUCHMOCTH IIYTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBWKCHHUS TeEJd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
IOTPYKEHHOM YaCTU TeJa U OT INIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT ITUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBaHUA, coOUpaThb YCTaHOBKY H
BBINOJIHATh U3MEPEHUs, Cienys IMPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC



NpEIJIOKEHHBIX TaOnuil U TpaduKoB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO Tea, CHJIA TPEHHUS CKOJIbXKEHHUS,
JaBJIEHWE  BO3JyXa, BBITAIKMBAIONIAS  CHJA, JIEHCTByIOUIas  Ha
HOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AeHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPENIOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUN HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJINYHHBI;

co0uII01aTh MpaBUIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETP, COOOINAIOLINECS COCylbl, OapoMmerp,
phIyar, MoABMKHBINA M HENOABM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTh;
XapaKTepu30BaTh MPUHIUIBI JACUCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIIOPOM HAa HMX ONUCAaHMS (B TOM YHCIIE:
HNOJIINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUIPABIUYECKUN  Ipecc,
MaHOMETp, BHICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUSA
0 CBOICTBax (PM3NYECKUX SIBICHUN M HEOOXOOUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
NPaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHud ¢ IprudopaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUA
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEUYUBONW WM MOMKET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MuUecKoro - coaepikKaHus, CIpPaBOYHbIE MaTepUabl,
pecypebl cetu MHTEpHET, BiajgeTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMAIK (PU3UIECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHsS O pe3ylbTaTax MpPOEKTOB
WIN y4eOHBIX HCCIEOBAHUN, TNPU ITOM TPAMOTHO HCIOJIH30BAThH



U3YYCHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COIpPOBOXAAThH
BBICTYIUUIEHUE NTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI pachpenensTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMHU 3ajayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

MCIOJIb30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJ, arPETraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTENb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOJHUKHU
U IUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
pasziuuath SIBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIuionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHUE, KAWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCALMs, IUJIABJIICHUE, KpUCTauIM3aius (OTBEpICBAHUE), KHUIICHUE,
Terionepeaaya (TEnI0npOBOHOCTb, KOHBEKIIHS, M3JIyYCHUE),
AJNIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, AEHCTBUS JIEKTPUUYECKOTO
TOKAa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MArHUTHOTO TOJIS Ha MPOBOJAHUK C TOKOM, 3JICKTPOMArHUTHASI UHIYKIIHS)
[0 ONHUCAHUI0O HUX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUN B
OKpY)KaloleM MHpe, B TOM 4YHCiIe (Pu3ndeckue SBICHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPHBIE SBICHUS B IPUPOJE,
KpUCTaJUIbl B mOpuponae, uziaydeHue CosiHIa, 3amMep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMid, Jpeid TOJFOCOB, POJIb MAaTHUTHOTO TOJIS JISl JKM3HU Ha
3emJie, OJISIPHOE CUSAHUE, TPU TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (HU3UYECKHUX
SIBJICHUM

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBICHUS, UCIIOIb3YS
dbu3nyecKkre BeIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIus, KOJUYeCTBO
TEIUIOTHI, yJeJIbHAsg TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIUIOTa
IJIaBJICHUsI, yJeJbHas TeIUioTa IMapooOpa3oBaHMs, YAelbHAs TeIioTa
CropaHus TOIUIMBA, KOI(PQPUIIMEHT TOJIE3HOTO JEWUCTBUS TETUIOBOMN



MallliHbl, OTHOCUTENbHASl BIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJIa TOKa, DJIEKTPUYECKOE HAMpPSHKEHHE, CONMPOTUBJIECHUE MPOBOJAHUKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUUECKOTO  TOKAa), TMPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYUH, 0003HAUEHUS U €IUHUIIBI
bU3MYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (PU3MUYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIUI CYNEPHO3ULIMHU TOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiaa, 3aKkoH OMa /171 yyacTKa LENu, 3aKOH
Jlxoyns—JleHua, 3akoH COXpaHEHUsI DHEpPrud, IMpPU HSTOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHHE U3 1—2 JOTrHYEeCKUx
IaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUH,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7auyd B 2-3 JEHCTBUS, HCMOJb3Yysl 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3MYECKHE BEIUYMHBI: HA OCHOBE aHalIM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpATh 3aKOHBI U (OPMYIIbI,
HEOOXoauMBbIe JUIsi €€ pelieHus, NPOBOJAUThL PACUETHl W CPABHUBATH
MOJIYYeHHOE 3HaUYCHHE (PU3NUECKON BETUYNHBI C U3BECTHBIMH JTAHHBIMHU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(buU3MYEeCKUX METOJ0B, HCIOJb3Yysl OMUCAHUE HCCIEIOBAHUSA, BBIACIATH
MpPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEJICHUSI UCCIIEIOBAHUS, J€1aTh BBIBO/IbI;

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA WITU
(bu3HYecKUX CBOMCTB TeJ (KanWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3J/lyXa OT ero o0bEMa, TeMIEPATyphl, CKOPOCTHU IMPOIlecca OCThIBAaHUS U
HAarpeBaHusl MPHU MU3JIIYYCHUM OT LBETA M3Iy4aroled (MOrIomAarIen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJABI OT TeMIEpaTypbl KUIKOCTU U
wiomwaan e€ TMOBEPXHOCTH, OHJIEKTpHU3alus Tel U B3auMOJCHCTBUE
AIEKTPUUECKUX 3aps/ioB, B3aUMOJIEUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsi MArHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO TOJISI Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMYyIHUpOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATH XO/1 OTBITA U (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINPSIKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
PE3YNIBTAaThl U3MEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BETUYHUHBI OT
OpYyrol C  HCIOJb30BAaHUMEM  TMPSAMBIX HU3MEpPEHUUM  (3aBUCHUMOCTH
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro [JIMHBI, IUIOWIAANA IONEPEYHOIO
CEYEHHUs U YAECIbHOTO COIPOTUBIICHMS BEIIECTBA NPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaAM UCCIEIOBAHNS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEJIWYUH (yHenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMJIOKEHHON MHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBI;

co0Jro/1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIIOPOM HAa MX ONMCaHMUS (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), MEKTPHUECKHUE
IIPENOXPAHUTEIIN, DJIEKTPOMATHUT, 3JIEKTPOJABUIATENb IOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CrOpaHMsi, BJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl AJIEKTPUUYECKHUX
LENEN C MOCIEA0BATEIbHBIM U MapaJuIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIEi;



NPUBOJUTh  NPUMEPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMeEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HU JJi oOecrieyeHus: 0€30MacCHOCTH MPH OO0palleHuH ¢ MpUOopamMu U
TEXHUYECKHUMHU YCTPOWCTBAMHU, COXPAHEHHsS 3I0POBbSI U COOJIONCHHS
HOPM DKOJIOTHYECKOTO MTOBEJICHUSI B OKPYKAIOIIEH CpeJie;

OCYIIECTBIIATh TOUCK WHpopMamuu (HU3UIECKOTO COJCPXKAHHUA B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W TyTEM CpaBHEHUS
JONOJHUTENPHBIX ~ MCTOYHUKOB — BBIACISTH  MHPOPMAILUIO, KOTOpas
SIBJISIETCS IPOTHBOPEYHUBOM MM MOXKET OBITh HEJIOCTOBEPHOM;
WCTIOJIb30BATh MPU BBITOJHEHUU YYEOHBIX 33JJaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUEcCKOro - coAepiKaHUs, CIPAaBOYHBIE MaTEpUAbI,
pecypchl ceti MIHTEpHET, BIaaeTh mpuéMaMi KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHust HHHOPMALIUHU U3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIICHUS,
0000mmasi wH(pOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
CONCpXaHHUsS, B TOM 4HCIE MyOIMYHO TPEACTABIATh PE3YJIbTAThI
NPOSKTHON HIIM WCCIIEAOBATEIbCKON NESATETbHOCTH, TIPU 3TOM T'PAMOTHO
WCIIONIb30BaTh HM3YYCHHBIH TOHATUHHBIA amnmapatr Kypca (QHU3HKH,
CONPOBOXK/IATh BBICTYTUICHUE MIPE3CHTALIUCH;

NpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHMHA (DU3HMUECKUX
IPOIIECCOB paclpenensiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
TIOCTAaBJICHHBIMHU 3a/1a4aMU, CJICJAUTH 32 BHIOJHEHUEM IUIaHA EHCTBUI 1
KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIH BKJIAJ B
JESTENbHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTHBHOE B3aHUMO/JICHCTBUE,
IPOSIBIISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIy o0yuenus B 9 kjacce rnmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MarTepuaibHas TOYKA,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, macTh4deckas), TPEHHE, LEHTPOCTPEMMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TeJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPHl UCITyCKAHUS U TMOTJIONIEHUS, anb(a, OeTa- U raMMa-u3Iy4eHHUs,
W30TOIIBI, IEPHAS DHEPrETUKA;

pasznnyaTh SBICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE IHPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
IIaJICHAE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aHUMOJIECUCTBUE



T€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOaTeIbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEWNHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3iokeHUue 0eoro cBeTa B
CIIGKTp Y CJIOKEHME CIEKTPAJIbHBIX IIBETOB, JUCIIEPCHUS CBETA,
€CTECTBEHHAs1 PAaJMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOIO CIEKTpa
V3JIyYCHUS) M0 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXXaroleMm Mupe (B TOM uucie (U3UYECKHE SBJICHUS B IPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUkKEHUE T1aHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE JKHBBIX OPraHU3MOB, BOCIHPHUATHE 3BYKOB JKHBOTHBIMH,
3EMJICTPSICEHUE, CEWCMUYECKHWE BOJHBI, IlyHaMH, »3XO0, IIBE€Ta TeJl,
ONTUYECKHUE SIBJIICHHS B MpHUPOjJE, OMOJOTHYECKOE JCHCTBHE BUIUMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
pPaaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
MPUPOAHBIX MHUHEPAIOB, JACHUCTBUE PAJUOAKTUBHBIX M3JIIYYEHHH Ha
OpraHu3M YeJIOBEKa), MPU ITOM IEPEBOAUTH IMPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbuznyeckre BEIMYMHBI (CpPeAHsIE W MIHOBEHHAss CKOPOCThb Tejla IMpHU
HEPAaBHOMEPHOM JIBM)KEHUHU, YCKOPEHHE, MEpeMEIlCHUEe, MyTh, YIIJIOBas
CKOpOCTh, CHWJIa TPEHMS, CUJa YHNPYrOCTH, CHUJIA TSIXKECTH, YCKOPECHUE
CBOOOJTHOTO TA/ICHUs, BEC TeJla, HWMITYJIbC Tejla, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPTUsl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHASI SHEPIUs CHKATOU
MPYKUHbI, KUHETHYECKAsh OHHEPrus, IIOJHAs MEXaHW4YeCKas DSHEPrus,
MIEPUOJT U YacTOTa KOJIEOAHUH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIIEHUS CPE/bl), IPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (M3UYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaYEHUS U EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYyIIbI,
CBSI3BIBAIONIME JaHHYI (PU3MYECKYIO BEJIUYHMHY C APYTUMU BEJUYHWHAMH,
CTPOUTH TPaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBIECHUS M MPOIIECCHI,
MCIMOJIb3Ysl 3aKOH COXPAaHEHMSI SHEPIruM, 3aKOH BCEMHUPHOTO TATOTECHUS,
MPUHIMIT CYNEPHO3UIMA CWJ, MNPUHLIUN OTHOCUTENbHOCTH ['anumnes,
3akOoHbl HbIOTOHA, 3aKOH COXpAHEHUS HMIYJIbCA, 3aKOHBI OTPAXKECHUSA U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHECHUS 3apSIA0BOTO U MAaCCOBOTO YUCEI



OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
buznyecCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THple 3adaud (omupammuecs Ha cuctemMy u3z  2-3
yYpaBHEHHUI), HCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIHE (PU3UIECCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PEUICHUs], IPOBOJUTH PACUETHI U
OIICHWBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI;

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEUIUTh MPU TOMOIIH
$u3NYECKUX METO/MOB, HCIOJb3Yysl OMUCAHHE HCCIEeIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABHWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHUH U OIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MaJIBIX KOJIeOaHWH, PSIMOMHEHHOE PACIIPOCTPAHCHHE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YyYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomiei
JWH3Ee, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMUCHIBATH XOJ ONBITa M  €ro  pPe3yibTathl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpemHee 3Ha4YeHHE W3MEpsieMOld BeTUYHMHBI ((POKYCHOE pPacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOP crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUO0Pa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJIUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpejoMJIeHHs] OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpPOBaTh pe3yJlbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYecKuX BETWYWH B BUJIEC TaONWIl U TpaduKOB, JIEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEI0BaAHNUS;

IPOBOAUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tela TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHus, *KECTKOCTh MNPYKHUHBI, KOAPPUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHUYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMH MAaTeMaTU4ecKOro MW MPYKMHHOTO MAasTHUKOB,
onTHYecKas Ccwia coOuparolmied JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTATbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEays MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AHAJIM3UPOBATH MTOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJO, TOUEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IPa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHHUA (B TOM YHUCIE:
CHUJIOMETP, JaTYMKH IIOJIOKEHHUS, PACCTOSHUSA M YCKOPEHMs, paKeTa,
IXOJIOT, OYKH, MEepucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOI, JO3UMETP, Kamepa BHibCOHA), HCNONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBbl IS
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie M COOMpAIOIIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JJi oOecrieyeHus: 0€30MacCHOCTH MPH OO0paIleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO MOBEJEHUSI B OKPYKAIOLIEH Cpee;

OCYIIECTBIIATh MOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh



NyTH OMPEJENIeHUsI JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (pU3MYECKOro coAepXaHWs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcesl cetu MHTEpHET, BiiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHHUS HA OCHOBE
UHPOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKaHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NESATENIBHOCTH, MpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHSATUWHBIN ammapar Hu3y4aemoro pasaena (U3MKH U COMpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM OcoOEHHOCTEeH ayAuTOpuUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmenoBanue pa3aejioB ¥ TeM (uudposrie)
KonTpoabubie | IlpakTuueckue
n/n NpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®usuka u e€ poJib B MO3HAHNH OKPY:KAIOIIEro MUpPa
bu6mmoreka [IOK
1.1 ®dusnka - HayKa o ole 2
HI3HIKa - HayKa O pHpOA hitps://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEINIUHEI 2 1 nbsmorexa LO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOI ITO3HAHUS 2 1 bubnmorera [IOK
‘ i A hitps://m.edsoo.ru/7f416194
Htoro no pasneny 6
Pasnen 2. [lepBoHayaibHbIe CBeJeHNs 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BeIECTBa htps://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJIEMCTBHE YACTHI] ) | bubmnorexa [JOK
' BELIECTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO emecTBa 2
TPETATHDIE COCTOARMA BEIeCTs hitps://m.edsoo.ru/7f416194
Htoro no pasneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBHe TeJ
bu6mmoreka [IOK
3.1 M 3
CXAHITICCROC ABIDKCHHC htps://m.edsoo.ru/7f416194
3.2 WNuepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmunorexa [JOK

. .B 1 2
33 Cua. Bzt cu 3 htps:/m.edsoo.ru/7f416194
Hroro no pazneny 20
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPALIMU 3 bubmmoreka [JOK
' TeJIaMH, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBrerue Kukocth > hitps://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOCGHEpHOE JaBiCHHe 6 https:/m.edsoo.ru/7f416194
44 JlelicTBHe )KUIKOCTH U ra3a Ha NOTPYKEHHOE 6 3 bubmmoreka [JOK
' B HUX TEJO https://m.edsoo.ru/7t416194
Hroro no pazneny 20
Pazgen S. PaboTa 1 MOIIIHOCTB. JHEPIUs
bubmuorexa [JOK
31 Pabora n motsocTs 3 ! hitps://m.edsoo.ru/7f416194
bubmnorexa [JOK
2 IT 7 1
> POCTRIC MEXAHHIMAT https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas sHepria 4 ! hitps://m.edsoo.ru/7f416194
Hroro o pazneny 14
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 67 12




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3e/ioB U TeM undposbie
Ne n/nn P Konrtpoabnbie | IIpakTnueckue (uubp :
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siBaeHUs
1.1 CrpoeHnue u CBOMCTBA BELIECTBA 7 bubmmorexa LIOK
’ p m https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIITOBBIC TIpoTecehl > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nes 2. DiiekTpryeckne 1 MArHUTHBIE SIBJICHHUS
21 DNEeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tela 7 | bubmmoreka [JOK
’ U UX B3aUMOJIECUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSHHBIN JIEKTPUUECKUIN TOK 20 2 7 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbIC SIBIICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 C) 5
FICKTPOMATHHTHAT HHAYIKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 38
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 67 4 14.5




9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMeHnoBaHue pa3iesioB H TeM (mudposbie)
Ne n/nn P Konrtpoabnbie | IIpakTnueckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. MexaHn4ecKkHe IBJICHUS
L1 MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 | bubmuorexa [JOK
’ OTNUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3anMonelicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
HBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. MexaHn4ecKkHe K0J1e0aHUA U BOJTHBI
bubmuorexa [JOK
2.1 Mexannueckue koeda 7 3
XAHUHCCKAC KOMCOamHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckue BO .3 8 1 3
XAHIHCCIUE BOJTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DiieKTpOMAarHuTHOE 1M0JI€ M 3J1eKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHuTHOE MOJE U 6 ) bubmmoreka [JOK
' JJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 6
Pa3znea 4. CBeToBbI€ IBJICHUS
4.1 3aKoHBI pacCIpOCTPAHEHHUS CBETA 6 2 bubmmoreka [JOK




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

bubmunorexa [JOK
4.2 JI
WH3bl H ONTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps-//m.edsoo.ru/7i41a4a6
Htoro no pasneny 15
Pazaen 5. KBaHTOBBIE SIBJI€HUS
bu6mmoreka [IOK
.1 n 4 1
5 CIYCKaHUE U TMOTJIONICHUE CBETa aTOMOM hitps://m.cdsoo.rw/7f4 lada6
bu6mmoreka [IOK
32 CTpoeiie aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1
5.3 JIEpHBIE PEAKIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpHuTEIHHO-00001AIOIIHIT MOAYIb
[ToBTropenue u 0000IIEHUE CONEPIKAHUS bubmmoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3YYeHU S

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

®dusuka — HayKa O PUPOJE.
SIBrieHUst IPUPOABI.
dusnueckue sBICHUs

03.09.2025

Mexanuueckue, TEIIOBEIE,
ANEKTPUICCKHE, MATHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

05.09.2025

®dusnueckue BeIUUUHBI U UX
U3MepeHue

10.09.2025

Ypoxk-uccienoBanue
"N3MepeHue TeMieparypbl
IIPY IOMOILH >KUIKOCTHOT'O
TEPMOMETpA U JaTYUKa
TeMIeparypbl"”

12.09.2025

Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKH
M3Yy4aloT MPUPOIY.
EcrecTBeHHOHAY4YHBI METOT
no3HaHusa. Onmcanue
(bu3NIeCKUX SIBICHHUM ¢
IIOMOIIIBIO MOJACIEH

17.09.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue




"[IpoBepka rUnOTE3bI:
JATBHOCTB TTOJETA MIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO,
TEM OOJIBIIE, UeM OOJIBIIIE
BBICOTA ITycKa"

19.09.2025

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOLIHNE JUCKPETHOE
CTPOEHUE BEIIeCTBA

24.09.2025

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

JIBM>KEHHE YacTHll BEWECTBA

26.09.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnBITH 10 HAOTIOAEHUIO
TEIJIOBOT0 PaCIIMPEHUS
ra3oB»

01.10.2025

10

ArperaTHbl€ COCTOSTHUS
BelIeCTBa

03.10.2025

11

B3anmocBa3p Mexmy
CBOMCTBaMH BEILIECTB B
Pa3HBIX arperaTHbIX
COCTOAHHUAX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
aneI‘aTHBIX COCTOSIHI/II\/'I BOAbI

08.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHudeckoe OBUIKECHHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE JIBUKECHHE

10.10.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a05c6

13

Cxopocts. Equnuiibi
CKOPOCTH

15.10.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a079c




14

Pacuer mytu u BpeMeHn
JIBUKEHUS

17.10.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a0ae4

15

WNuepuusi. 3akoH UHEPLIUH.
BsauMopaelicTBuEe Ten Kak
MpUYMHA U3MCHECHHS
CKOpOCTI/I JBUXKCHUS TCII

22.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemiecTBa. Pacuer
Macchl U 00beMa Tejia 1o ero
IIJIOTHOCTHU

24.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

Jlaboparopnas pabota Nel
«Omnpenenenue MIOTHOCTU
TBEPIOTO TEJIA»

05.11.2025

18

Pemtenue 3agad mo reme
"IInoTHOCTE BelrecTBa"

07.11.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0al23c

19

Cuiia Kak XapaKTepucTUKa
B3auMoercTeusa Ten. Cuia
ynpyroctu. 3akoH ['yka

12.11.2025

20

Jlaboparopnas pabota No2
«M3yueHne 3aBUCUMOCTH
pactsbxeHus (aedopmariim)
IIPY>KUHBI OT NIPUIIOKEHHON
CHJIBI»

14.11.2025

21

SIBnenune tarorenusa. Cuna
TAXKCCTU

19.11.2025

22

CBs13b MEXly CUIION TSAKECTH
U Maccoii Tena. Bec Tena.
Pemenue 3ama4d mo Teme
"Cuna TsoKecTH”

21.11.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0al778




Cuna TsKecTH Ha IPYyTrux

23 maHerax. Gusnyeckue bubmmorexa LIOK
26.11.2025 | https://m.edsoo.ru/ff0a1502
XapaKTePUCTHUKU TJIaHET
24 N3mepenue cut. bu6nuoreka [JOK
Junamomertp 28.11.2025 | https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts 03.12.2025 | https://m.edsoo.ru/ff0al1778
CroxeHue IByX CHII,
26 HaIpPaBJIEHHBIX 110 OHOMN bu6nuorexa LIOK
npsAMoii. PaBHoencTByromas 05.12.2025 | https://m.edsoo.ru/ff0ala70
CHUII
27 Pemenue 3agau no reme
"PaBHozelcTBYIOIIAs cuil” 10.12.2025
TpeHue CKONMbKEHUS U
28 TpeHue nokos. Tpenue B bubmmorexa LIOK
12.12.2025 | https://m.edsoo.ru/ff0alb9c
MIPUPOJIEC U TEXHUKE
Jlabopartopnas pabora Ne3
«M3yueHne 3aBUCUMOCTH
29 CHUJIbI TPEHUS CKOJIBKEHUS OT bu6nuoreka [JOK
CHJIBI TaBJICHUS U XapaKTepa 17.12.2025 | https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS
IIOBEPXHOCTEH»
bu6mmoreka [IOK
30 Penterme sanat 19.12.2025 | https://m.edsoo.ru/ff0alde0
KonrponsHas padora Nel
31 «MexaHu4JecKoe IBUIKECHUE»,
«Macca, IIIoTHOCTE», «Bec 24.12.2025

Tena», «I'paduueckoe




n3o0pakeHue cur», «Cuibl»

Jasnerune. CiocoObl

32 C€HBIIECHUS U YBEIUYCHUS Bubmzorexa IOK
M e 26.12.2025 | https://m.edsoo.ru/ff0a20a6
TaBJIICHUS
JlaBneHnwue raza. 3aBUCHMOCTb
33 aBJICHMS Ta3a OT 00bEMaA bubmmorexa IOK
8 ’ 14.01.2026 | https://m.edsoo.ru/ff0a2376
TEeMIEPATYPhI
[lepenaua naBneHus
34 TBEPIBIMU TEIIAMH, but6mmoreka [IOK
JKUJKOCTSIMH U T'a3aMHU. 16.01.2026 | https://m.edsoo.ru/ff0a25b0
3akon ITackans
aBJICHHUE B )KUIKOCTU U
35 ’rHarse BH3BaHH0§ efCcTBUEM Bubmiorexa LIOK
’ A 21.01.2026 | https://m.edsoo.ru/ff0a2718
CHUJIBI TSKECTH
Pemtenue 3agad mo reMme
36 «/laBieHUE B )KUAKOCTH H bubmmorexa [IOK
A 23.01.2026 | https://m.edsoo.ru/ff0a2826
rase. 3akod Ilackans»
bubmunoreka LIOK
37 Coo0
OODIIAIOIIHMECA COCY BT 28.01.2026 | https://m.edsoo.ru/ff0a2970
38 I'unpaBiudueckuil mpecce Bubmzorexa IOK
AP p 30.01.2026 | https://m.edsoo.ru/ff0a3136
39 Maunowmetpsl. [TopuiHeBoit
SKUIKOCTHBIA HacoC 04.02.2026
AtMocdepa 3emi.
[TpuumHBI cyIiecTBOBaHUS
40 BO3AYIIHON 000I0YKH BrbmaoTexa [IOK
Y 06.02.2026 | https://m.edsoo.ru/ff0a2b5a

3emutn. 3aBUCUMOCTD
aTMoc(hepHOro JaBICHUS OT




BBICOTHI HaJl YDOBHEM MODSI

Bec Bo3ayxa. ATmochepHoe

bubmunoreka LIOK

41
IaBJICHUE 11.02.2026 | https://m.edsoo.ru/ff0a2b5a
WN3mepenne atMmochepHOTro
42 aBJ'IeII)-II/ISI OngIT bep bubmorexa HOK
A ' 13.02.2026 | https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHMOCTH aTMOC(HEPHOTO
43 aBJICHUS OT BBICOTEI HA, bubmmorexa LOK
A s 18.02.2026 | https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOps
BapomeTp-anepous.
44 ATszmcq): Hoep aBIJ[IGHI/IG Ha bubnmorera LOK
P A 20.02.2026 | https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
45 Pemtenue 3agad mo reme
"AtMmocdepHoe naBneHue” 25.02.2026
JlelicTBUE KUJIKOCTHU U ra3a
46 Ha MOTPYKEHHOE B HUX TEJIO Bubmorexa OK
py ' 27.02.2026 | hitps:/m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
Jlaboparopnas pabota Ned
Onpeneineuue
47 ;LITntfHBan el CHUIIEI bubnnorexa [IOK
o Iil ’ 04.03.2026 | https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIIEH Ha TeJO,
MOTPY>KEHHOE B JKUJIKOCTh>»
Jlabopartopnast pabota No5
«HccrnenoBanue
43 3aBUCHMOCTH Beca Tea B bubnuoteka [JOK
BOJE OT 00BEMa 06.03.2026 | https://m.edsoo.ru/ff0a3514

MOrPY’KEHHOU B KHUJKOCTh
YacTH TeJla»




49

IImaBanue Ten

11.03.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

50

Jlaboparopnas pa6ota Neb
"KonctpynpoBanue
apeoMeTpa Wiu
KOHCTPYUPOBAHUE JIOAKU U
OmpeeIIeHUE €€
rpy30MoabEMHOCTH "

13.03.2026

51

Pemenue 3amay mo reMam:
«IInaBanue cynos.
BosnyxornaBanue»,
«/laBieHue TBEPABIX TET,
SJKUIKOCTEN U ra3oB»

18.03.2026

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

52

Mexanunueckas pabota

20.03.2026

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a3f82

53

MomntHocTth. EquHuner
MOIIIHOCTH

25.03.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
MOIbEME 110 JIeCTHHUIE"

27.03.2026

55

[IpocThie MEXaHU3MBI.
Poruar. PaBHOBecue cui Ha
ppruare

08.04.2026

56

KonrtponsHas padbora Ne2
«/laBrneHue TBepabIX TEN,
JKUJKOCTEH U Ta30B»

10.04.2026

57

Pemenue 3amau /
Bcepoccuiickas npoBepoyHas

15.04.2026

bubmunoreka LIOK
https://m.edsoo.ru/ffO0adffe




paborta

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas
paborta Ne7 «MccnenoBanue
YCJIOBU paBHOBECHUS
pbr4ara»

0.5

17.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3ama4d mo tTeme
«Y cI10BUSL paBHOBECHUS
ppryara»

22.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadduuuent noneznoro
JEeUCTBUSA MEXaHU3MA.
Jlaboparopnas pabota Ne8
«M3mepenue KII/]
HaKJIOHHOH IJIOCKOCTH»

0.5

24.04.2026

61

Pemrenue 3agad mo reme
"Pab6ora, momuocTs, KIT/["

29.04.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0adc48

62

Mexanuyeckasi SHEPTHSL.
Kunernueckas u
MOTEHIIUAJIbHAS SHEPTUS

06.05.2026

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

63

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTrun

08.05.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"JKCIepUMEHTAIBHOE
onpeerIeHue N3MEHEHUS
KWHETUYECKON U
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBaHWUHU TEJA IO
HAaKJIOHHOM TUIOCKOCTH"

13.05.2026




Kontponbnas padota Ne3

65 «PaboTra 1 MOIIHOCTb. 1 15.05.2026
DHeprus»

66 [ToBTOpEHME MO TeMe | bu6nuoreka [JOK
"MexaHn4ecKoe IBIDKeHne" 20.05.2026 | https://m.edsoo.ru/ff0adee6d
[ToBTOpEHME IO TEME

67 Pa6OTa.”N[OH1HOCTb. 1 2 05.2026
OHeprus

OBILIEE KOJIMYECTBO YACOB 67 12

I10 ITPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbie | IlpakTnyeckue
n/n Bcero U3y4eHust o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl

OCHOBHbBIE TIOJIOKEHUS

| MOJIEKYJIIPHO-KUHETUYECKON | bubmmoreka [JOK
TEOPUU U UX OIBITHBIE 01.09.2025 | https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS

) Macca u pazmep aTOMOB U |
MOJIEKYJT 03.09.2025
Mogenu TBEpIOTO, JKUIKOTO

3 U r;soo6 a3II{)f)[ro COCToHﬂHHﬁ 1 Bubmmorexa [IOK

P 08.09.2025 | https://m.edsoo.ru/ff0a540e

BEIIECTBA
OObsicHEHHE CBOMCTB
TBEPAOrO, JKUIKOTO U

4 ra3000pa3HOro COCTOSIHUMN !
BEI[ECTBA Ha OCHOBE 10.09.2025
IIOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpHH

5 Kpucranmnmaeckue u | bubmmoreka [JOK
amopdHbIe Tena 15.09.2025 | https://m.edsoo.ru/ff0a5800
CwmaunBaHue u

6 KamUIIPHOCTh 1 bubmorexa [IOK

P ’ 17.09.2025 | https://m.edsoo.ru/ff0a5530

[ToBepXHOCTHOE HATSIKEHUE

7 TermoBoe pacuimpeHue u | bu6nuoreka [JOK
cxKarue 22.09.2025 | https://m.edsoo.ru/ff0a5a26




Temneparypa. CBs3b
TEMIEPATYPhI CO CKOPOCTHIO 1
TEIJIOBOTO JABM)KEHHUS YaCTHII

24.09.2025

BuyTtpenuss sHeprus.
CnocoObl U3MEHEHHUS
BHYTPECHHEHN SHEPrUuu

29.09.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

10

Bunael renonepenaun

01.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6412

11

VYpok-koH]pepeHuus
"ITpakTHyeckoe
UCTIOJIb30BaHUE TEIUIOBBIX
CBOICTB BEILIECTB U
MaTepuasoB B LIEJAX
sHeprocoepekeHus "

06.10.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a65c0

12

KonnuecTBO TEIUIOTHI.
VYenpHas TEMIIOEMKOCTD

08.10.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a6976

13

YpaBHEHUE TEMIOBOTO
Oamanca. TermmooOMeH u
TEIJIOBOE paBHOBECHE

13.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

14

JlabopaTtopHas pabota Nel
"UccnenoBaHue IBIEHUS
TETI000MeHa Mpu
CMEIIMBAaHUH XOJOAHOU U
ropsiueit Bob1"

15.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer konuuecTra TCIJIIOTHI,

HEOOXOIMMOTI0 IS
HarpeBaHus Tejaa u
BBIJICIIIEMOTO UM TIPH
OXJIAXKIECHUHU

20.10.2025




JlaGopaTopnas pabota Ne2

16 "Onpenenenne yaeiabHOU bubmorexa HOK
ped YA ; 22.10.2025 | https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
17 DHeprus TornBa. Y IeabHast bu6nuoreka [JOK
TEIUIOTa CropaHus 05.11.2025 | https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpAEBAHUE
13 KPUCTAJUIMYECKUX TEIL. bubnuorexa LIOK
VY nenwHas TemioTa 10.11.2025 = https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
Jlaboparopnas pabota Ne3
19 "Onpe eielmé) eIbHOU bubmorexa [IOK
ped e " 12.11.2025 | https://m.edsoo.ru/ff0a72fe
TEIUTOTHI TIJIABJICHUS JIh/1a
20 [TapooGpazoBanue u Bbu6muotexa [JOK
KoHaeHcauus. Mcnapenue 17.11.2025 | https://m.edsoo.ru/ff0a740c
Kunenwne. Y penpHas Temiora
napooOpa3oBaHus U
21 KOHJICHCAIlUH. 3aBUCUMOCTh bubmorexa HOK
8 Hi- 19.11.2025 | https://m.edsoo.ru/ff0a786¢
TEeMIEPaTypbl KHIIEHUS OT
aTMOC(EepHOTO JTaBJICHHS
BrnaxnocTs Bo3ayxa.
JlaboparopHas pabota Ned
2 "Om Ie) GHI;HI/Iep bu6mmoreka [IOK
pea : 24.11.2025  https:/m.edsoo.ru/ff0a7628
OTHOCHUTEIIHOM BIIAYKHOCTH
BO3/IYyX2a"
Pemenue 3anau Ha
23
OTpesieNIeHUE BIAXKHOCTU 26.11.2025
BO3/yXa
24 [TpuHTIUTIBI paOOTHI




TEIUIOBBIX JBUTATENeH.
[TapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CropaHus

01.12.2025

25

KIIJI TenoBoro ABurares.
TGHHOBBIG JABUTATCIN U
3al[MTa OKPYXKAIOIIEH CpeabI

03.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U
HpEeBpalEHUs DHEPTUU B
TCIJIOBBIX IIpoLeccax

08.12.2025

27

IToBTOpEHME MO TeMe
"TennoBele SBICHUS.
N3MeHeHue arperaTHbIX
COCTOSIHUU BenrecTna"

10.12.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbnas pabora Nel
"TerioBbi€ SIBJICHUS.
N3MeHeHue arperaTHbIX
COCTOSIHMU BenrecTBa"

15.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus tein. [[Ba poaa
3JIEKTPUUYECKUX 3apS 0B

17.12.2025

30

Ypok-uccnenoBanue
"DnekTpu3zanus Ten
VHIYKIUEN U IIpU
CONPUKOCHOBEHUU"

22.12.2025

31

Bzaumopneicteue
3apsKEHHBIX Tell. 3aKOH
Kynona

24.12.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TOJIE.

but6mmoreka [IOK




HanpsioxeHHOCTh
3IEKTPUYECKOTO MOJIS.
[IpuHIMT cynepno3uiiuu
BIIEKTPUYECKUX TMOJIEH

29.12.2025

https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexktpuyeckux
3aps0B. DJIeMEHTapHBIN
3apsia. CtpoeHue aTroma

12.01.2026

34

[IpoBoaHuKY 1
TUAICKTPUKU. 3aKOH
COXpaHEHHUS TIEKTPUUYECKOTO
3apsana

14.01.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anau Ha
MIPUMEHEHUE CBOICTB
3JIEKTPUYECKUX 3apsAI0B

19.01.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0a90cc

36

DJIEKTPUUYECKUH TOK,
YCJIOBHS €TO
cymecTBoBaHus. MicTouHUKH
AJIEKTPUIECKOTO TOKA

21.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JlelicTBUS 3JIEKTPUYECKOTO
TOKa

26.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"JlelicTBHUE IEKTPUUYECKOTO
HOJIS1 Ha IPOBOJHUKH U
JTUDJIEKTPUKH"

28.01.2026

39

DNEKTPUYECKUN TOK B
MeTalIax, KHUAKOCTAX U
rasax

02.02.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpruYecKas 1enb U €&




COCTaBHBIC HaCTH

04.02.2026

Cwuuta Toka. JlabopaTtopHas

Bbubmunoreka LIOK

41 6ota Ne5 "U 0.5
pabota oo SMEperue it 09.02.2026 | https://m.edsoo.ru/ff0a8bd6
peryaupoBaHUe CHIIBI TOKa
DIIEKTPUYECKOE
HanpspbkeHue. BoneTmeTtp.

4 JlaboparopHast pabota Ne6 0.5 bu6nuoreka [JOK
"N3mepenue u ) 11.02.2026 | https://m.edsoo.ru/ff0a%14
perynupoBaHue
HarnpsKeHus"

CormnpoTuBieHue
43 MPOBOJIHUKA. ¥ JIEJIbHOE bubmorexa HOK
POBOA A 16.02.2026 | https://m.edsoo.ru/ff0aa738
COTIPOTHBIICHUE BEIIECTBA
JlabopaTopHas pab6ota Ne7
"3aBHCUMOCTh
AJIEKTPUIECKOTO
44 COIPOTHUBJICHUS MPOBOJHUKA 1 bubmorexa [IOK
P POBOA 18.02.2026 | https://m.edsoo.ru/ff0aa738
OT €TO0 JITUHBI, TJIOIIAIH
MOTIEPEYHOTO CEUCHUS U
Martepuaia"
3aBUCHMOCTb CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH OMa It bubmorexa [IOK
p ’ A 25.02.2026 | https://m.edsoo.ru/ff0aad44a
y4acTKa [enu
JlaGoparopHas padota Ne8
"UccnenoBanue

46 3aBUCHUMOCTH CHJIbI TOKA, | bubmunoreka LIOK

UYIIETO Yepe3 pe3ucTop, oT 02.03.2026 | https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucTope”




47

ITocnenoBaTenbHOE U
napajuieIbHOE COSTUHEHUS

04.03.2026
IIPOBOJHHUKOB
JlaboparopHas pabota Ne9
"[IpoBepka nmpaBuiia
43 CJI0’KEHUSI HAIPSKEHUN TIPU bu6nuoreka [JOK
MOCJIEN0BATEIEHOM 11.03.2026 | https://m.edsoo.ru/ff0aaa58
COCTMHEHUH JIBYX
pe3ucTopon”
Jlaboparopnas pabota NelQ
"[IpoBepka npaBuIa s
49 CI/I;I)BI T(fKa l'I;)I/I " bubmorexa HOK
16.03.2026 | https://m.edsoo.ru/ff0aadle
napauieIbHOM COeIMHEHUN
pe3ucropon”
Pemenue 3agag Ha
50 npuMeHeHue 3akona Oma bu6nuoreka [JOK
JUISL PA3JIMYHOTO COEMHEHUS 18.03.2026 | https://m.edsoo.ru/ff0aaf8a
MIPOBOIHHUKOB
PaGora u MourHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH bubmorexa OK
23.03.2026 | https://m.edsoo.ru/ff0ab124
Jxoyins-Jlenna
JlaboparopHuas pabota Nel 1l
50 "Omnpexnenenue paboThl U Bu6muotexa [JOK
MOIITHOCTH 3JIEKTPHUIECKOTO 25.03.2026 | https://m.edsoo.ru/ff0ab3e0
TOKa"
DIIEKTPUUYECKUE LETTH 1
53 MOTPEOUTENH IIEKTPUUECKOM bubmmoreka [JOK
sHepruu B ObITy. KopoTkoe 06.04.2026 | https://m.edsoo.ru/ff0ab660

3aMbIKaHUEC




ITocTostHHBIC Mar"HuThl, UX

>4 B3aMMOJIeIiCTBHE 08.04.2026
Ypok-uccienoBaHue

55 "N3yuenue monei 1 bubmorexa [TOK

; 13.04.2026 | https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MarHUTOB
MarnuTHoe nose.

56 MaruauTHoe 1osie 3eMIIi 1 bubnuoteka [JOK
€ro 3Ha4YCHHE ISl )KU3HU Ha 15.04.2026 | https://m.edsoo.ru/ff0acOba
3emuie
IToBTOpEHME MO TeMe
"DneKTpuuecKue 3apsabl.

57 3apspKEeHHbIE TeNa U UX bubmmoreka [JOK
B3aUMOJICUCTBHS. 20.04.2026 | https://m.edsoo.ru/ff0abd2c
[ToCTOAHHBIN JIEKTPUUECKUI
TOK"

KonTtponbnas pabota No2
"DNEeKTpUYECKUE 3apsibl.

53 3apsKEHHbIE Tea U UX bu6nuoreka [JOK
B3aUMO/ICUCTBUSI. 22.04.2026 | https://m.edsoo.ru/ffO0abea8
I1oCTOSTHHBIN 3JIEKTPUYECKUI
TOK"

Pemienue 3amau /
59 Bcepoccuiickas bubmorexa [JOK
27.04.2026 | https://m.edsoo.ru/ff0acdc6
poBepoyHas paborta
OmneiT Opcrena. MaruutHoe

60 10JIE JIEKTPUYECKOTO TOKA bubmmoreka [JOK
MarsuTHO€E 1oJIe KaTylIKH ¢ 29.04.2026 | https://m.edsoo.ru/ff0ac1d2
TOKOM

61 [Ipumenenue 0.5 bubnuoteka [JOK




OJICKTPOMAriuTOB B TCXHUKE.

JlaGopaTopnas pabota Nel2
"N3ydenue nencTBus
MAarHUTHOTO I10JIg Ha
MPOBOJIHUK C TOKOM"

04.05.2026

https://m.edsoo.ru/ff0ac74a

62

DNEKTPOABUTATEIb
MOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTaTENEH B
TEXHUUYECKUX YCTPONCTBAaX U
Ha TPaHCIOpTeE.
JlaGopaTopHnas pa6ota Nel3
"KonctpyupoBanue u
u3ydeHue padoThI
3JeKTpoaBUrarens”

06.05.2026

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

Onbrtel @apazes. 3akoH
3JIEKTPOMAarHUTHOU
uHaykuuu. [pasumno Jlenna

11.05.2026

64

DIIEKTPOreHepaTop.
Crioco0bI noyueHust
BIIEKTPUYECKOA SHEPTUH.
DIIEKTPOCTAaHLIMK Ha
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPTUU

13.05.2026

65

IToBTOpEHME MO TEME
"DNeKTpUUECcKue u
MarHuTHbBIC SIBJICHUS"

18.05.2026

66

KonTtponbHas pabora Ne3
"DnexkTpuueckue u

20.05.2026

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




MarduTHbIE SIBJICHUS"

67

IToBTOpEHUE

25.05.2026

bubmunoreka LIOK
https://m.edsoo.ru/ffO0accSe

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME

67

14.5




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl

| MexaHn4eckoe IBUKEHHUE. 1
MarepuanbHasi TOuKa 01.09.2025

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO JBMKCHUS 02.09.2025 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsIMONIMHEITHOE 1 bubmmoreka [JOK
JIBIKEHHE 04.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBnomMepHoe npsiMOTTUHEITHOE

4 nBrxeHne. CpeaHsis 1 MTHOBEHHaAs! 1 08.09.2025
CKOPOCTh

5 [IpssmMosuHEITHOE PaBHOYCKOPEHHOE | bu6nuoreka [IOK
JIBUKEHHE. Y CKOpEHUE 09.09.2025 | https://m.edsoo.ru/ff0ad8d4
CKopOoCTh NPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHHUS. 1 11.09.2005
I'padux ckopoctu
JlaboparopHas pabota Nel

7 "OnpeneneHye yCKOpeHus Tela Ipu | | bu6nuorexa LIOK
PaBHOYCKOPEHHOM JIBH>KEHHH 110 15.09.2025 | https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MI0cKOCTH"

g CBobOonHoe nageHue tei. OnbIThl !
lNanunes 16.09.2025

9 PaBHOMEpHOE IBUKEHUE TIO | bubmuotexa [JOK
okpyxHocTH. [lepron u yacrora 18.09.2025 | https://m.edsoo.ru/ff0ac176




oOparenus. JInHeitHas U yrioBas
CKOPOCTH

10
LleHTpOoCTpEMUTENTEHOE YCKOPEHUE 22 092025
1 ITepssiii 3akoH HetoTOHA. BekTop bubnuoteka [JOK
CHIIBI 23.09.2025 = https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6nuoreka [JOK
PaBHOelicTBYIOIIAs cia 25.09.2025 | https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HproToHa. bu6nuoreka [JOK
Cynepnio3unust Cui 29.09.2025 | https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha IpUMEHEHUE bu6nuoreka [IOK
3akoHOB HrproToHa 30.09.2025 | https://m.edsoo.ru/ff0aeb6ec
bu6mmoreka [IOK
1 . r
> Cuna ynpyrocri. 3akon I'yka 02.10.2025 | https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuina
YIPYTOCTH» 06.10.2025
7 JlaboparopHas pabota Ne2 bu6nuoreka [JOK
«OrnpeneneHue JKeCTKOCTH NPYKUHBI» 07.10.2025 | https://m.edsoo.ru/ff0ace28
bubmunoreka LIOK
18 Cuna Tperns 09.10.2025  https://m.edsoo.ru/ff0af738
Pemenne 3agau mo teme «Cuna bubmunoreka LIOK
19
TPEHUS» 13.10.2025 | https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota Ne3
20 "On Ie) ZJ‘IEEI/IZ II)<03(1)T(1)I/I HEHTa bubmorexa [IOK
ped " : 14.10.2025 | https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBLKEHUS
Pemmenue 3agayd mo reMe "3aKOHBI
21 Hsrotona. Cuna octu. Cuna bubmorexa HOK
' yrpyT ' 16.10.2025 | https://m.edsoo.ru/ff0afb8e

TpeHus"




Cua TShKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTCHHS. Y CKOPEHHE CBOOOHOTO bubmorexa HOK
‘ P 8 20.10.2025 | https://m.edsoo.ru/ff0af044
TTaJICHUS
Ypoxk-koHpepennus "JIBuxeHue Ten
23 0 ABUTAI[MOHHOTO IICHTPA
BOKPYT I'PaBUTAIMOHHOTO IICHTP ) 21.10.2025
(Conneunas cucrema). I'anakTHKH
Pemenne 3agad o teme "Cuna
24 TSXKECTHU M 3aKOH BCEMUPHOI'O bubmorera [OK
" P 23.10.2025 | https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
75 IIepBas kocMHu4ecKast CKOPOCTb. bu6nuorexa LIOK
HesecomocTs 1 neperpysku 06.11.2025 | https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGComoTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TEIA C bubmorexa HOK
cne ThepA 10.11.2025 | hitps:/m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAIICHUS.
MowmenT cunsl. LlenTp TsxecTu
PaBHOBeCHE MaTepUaIbHOI TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
BHOBECHE THCPIOTO Tel 11.11.2025
3aKpeIUIEHHOW OChIO BpallleHHUS.
MowmeHT cuisl. LleHTp TsRECTH
73 Pemenue 3aga4 mo reme "MomeHT bubnuoteka [JOK
cuibl. LlenTtp Tsoxectu" 13.11.2025 | https://m.edsoo.ru/ff0b02b4
29 [ToBTOpenue no Teme "MexaHnuyeckoe bu6nuorexa [IOK
nBmkenne. Bsaumoneiictsue ten” 17.11.2025 | https://m.edsoo.ru/ff0b0408
KonTponpHas padora Nel
30 "MexaHHn4eCKOS ABIKCHHC bubmmorexa [IOK
g ' 18.11.2025 | https://m.edsoo.ru/ff0b06ec

Bsanmonelictue Ten"




Nmnynbce Tena. Ummnynbe cuibl. 3aK0H

31 COXpAaHEHUs UMITYJIbCa. YTIPYroe u bubmorexa [IOK
. 20.11.2025 | https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMoIeHCTBUE
1 Pemienne 3aga4 mo reme "3akoH bubnuoteka [JOK
COXpaHEHHUs UMITyJbca" 24.11.2025 | https://m.edsoo.ru/ff0b096¢c
VYpoxk-koHpepenuus "PeakTuBHOE
33
JBUKEHHE B IPUPOJAE U TEXHUKE" 25.11.2025
but6mmoreka [IOK
34 Mexaitiiecias paGoTa i MOILHOCT? 27.11.2025 | https//m.edsoo.ru/ff0b0as4
35 Pabora criibl TSKECTH, CUIIBL but6mmoreka [IOK
YIPYTOCTH U CHJIbI TPEHUS 01.12.2025 | https://m.edsoo.ru/ffObOdb8
JlaboparopHuas pabota Ned
«Omnpenenenue pabOTHI CUIIBI TPEHHS
36
IIPY paBHOMEPHOM JIBUKEHHUHU TeJa 110 02.12.2025
TOPU30HTAILHON ITOBEPXHOCTU»
37 CBs3b 3HEPTUH U PaOOTHI.
[ToTeHmanpHas YHEPTUS 04.12.2025
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KMHETUYECKON SHEPrUu 08.12.2025 | https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHUKe 09.12.2025
40 JlaGopaTtophnast pabota Ne5 «3yuenue bubmmoreka [JOK
3aKOHA COXPaHEHUS YHEPTUM» 11.12.2025 | https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bubmuoreka [IOK
XapaKTEePUCTUKHU 15.12.2025 | https://m.edsoo.ru/ffOb1858
42 3aryxaromye KojJeOaHusl. bu6nuoreka [IOK
Boinyxxnennsie konebanus. Pezonanc 16.12.2025 | https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKkuii U Npy>KUHHBIN




MasATHHUKH

18.12.2025

44

VYpok-uccnenoBanune «3aBUCUMOCTb
nepuo/ia KojiebaHu# OT KECTKOCTH
MIPY>KUHBI U MacChl Tpy3a»

22.12.2025

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

23.12.2025

46

JlaGopaTtopHnas pabota Ne6
«OmnpezeneHrne YacTOThl U IEPUOJIa
KOJICOAHUH MPYKMHHOTO MasiTHUKA»

25.12.2025

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

47

JlaboparopHas pabota Ne7 «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJICOaHHI
rpysa, IOABELICHHOI0 K HUTH, OT
Macchl rpy3a»

29.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJTHBI

30.12.2025

bubmunoreka LIOK
https://m.edsoo.ru/ffOb2 1fe

49

Ypok-koH(pepennus "MexaHn4YecKne
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOITHBI"

12.01.2026

50

3Byk. PacnpocTpaHenue u oTpakeHue
3BYyKa

13.01.2026

51

VYpoxk-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4aCcTOTHL"

15.01.2026

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

19.01.2026

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

20.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




[ToBTOpEHue o Teme "3aKOHbI

54 coxpaHeHus. MexaHuyeckue bubmmorexa LIOK
P ’ " 22.01.2026 | https://m.edsoo.ru/ff0b25f0
KOJICOaHUS U BOJIHBI
KonTtponbnas pabota No2 "3akoHbI
55 coxpaHeHHs. MexaHuyeckue
APAHCIIE, CKAMHACCRH 26.01.2026
KOJIcOaHUS U BOJIHBI
56 DIEKTPOMarHuTHOE TOJIE. bu6nuoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI 27.01.2026 | https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
29.01.2026
Ypoxk-konpepenuus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31EKTPOMAarHUTHBIX 02.02.2026 | https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBsA3U"
VYpok-uccnenosanue "N3yuenue
59 CBIZ)I\/'ICTB aneiT OMaFHI/ITHyI:X BOJIH C bubmorexa [IOK
P " 03.02.2026 = https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Pemenue 3a1au Ha onpeneneHue
60 acTo 3JeKTpoMa ol
YacTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM 05.02.2026
BOJIHBI
DneKTpOMarHuTHast MPUPO/Ia CBETA.
61 CxopocTtb cBeta. BonHOBBIE cBOCTBA Bubmmorexa [IOK
P ' 09.02.2026 | https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHHUE CBETa. 3aTMEHUS Bubmmorexa [IOK
praenipocip ' 10.02.2026 |  https:/m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKoH OTpaXe€HUs CBeTa. 3epKaia. bu6nuoreka [JOK
Pemenue 3aga4 Ha npuMeHEHUE 12.02.2026 | https://m.edsoo.ru/ff0b38c4




3aKOHa OTpaXCHUA CBETA

[Ipenomnenue cBera. 3aKOH

bubmunoreka LIOK

64 IPEIOMJICHUS CBETa 16.02.2026 | https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE
65 cBeta. Mcronp30BaHHEe OJTHOTO bubnuoteka [JOK
BHYTPEHHETO OTPaXXECHUs B 17.02.2026 | https://m.edsoo.ru/ff0b3cSc
ONITHYECKUX CBETOBOJIAX
JlabGopaTopHas pabota Ne8
"NccnegoBanue 3aBUCUMOCTH YIJia
66 IPETOMJICHUS CBGTOB?FO Jqy4a OT yria 19.02.2026
naJICHUs Ha TPaHUIE "BO3TyX-
cTexio""
VYpok-koudpepenuus "McnonbzoBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKECHHUSI:
CBETOBOJIbI, OIITUKOBOJIOKOHHAS 24.02.2026
CBA3b"
bubmunoreka LIOK
08 Jlui3et. OMTHICCKAS CHTA MHH3EL 26.02.2026 | https://m.edsoo.ru/ff0b3f2c
69 [Toctpoenue n3o0paxeHuii B TMH3aX bubmorexa [OK
02.03.2026 | https://m.edsoo.ru/ff0b444a
JlaGopaTopnas pabota Ne9
70 "Onpenenenne GOKyCHOTO bu6nuoreka [IOK
pacCTOSIHUSA U ONITUYECKOM CHJIbI 03.03.2026 | https://m.edsoo.ru/ff0b4206
coOuparormieii TUH3bI"
71 Ypok-koH(pepeHmus "OnTudeckue bu6nuoreka [IOK
JMH30BbIe TPUOOPHI" 05.03.2026 = https://m.edsoo.ru/ff0cOa7e
I'na3 xak onTuyeckas cucrema. bubnuoteka [JOK
72
3peHue 10.03.2026 | https://m.edsoo.ru/ff0b4684




VYpoxk-konpepenuus "JledekTs

73
3penus. Kak coxpanuts 3penue” 12.03.2026
Paznoxxenue 6enoro ceera B CEKTP.

74 OmngwiTel HetoToHa. CoxxeHue bubnuoteka [JOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus 16.03.2026 | https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas pabota NelO "OmnbIThl
0 Pa3JI0KEHUIO OEIIOro CBEeTa B

75 CIIEKTpP U BOCIPHUSTHIO LIBETA Bubmmorera [IOK

p p H 17.03.2026 | https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPU MX HAOIIOICHUU
yepe3 IIBETOBbIC (GHILTPHI"
VYpok-npaktukym "BoaHoBble
76 CBOIIC : ,
BOIICTBa cBeTa: quUCHepcus ) 19.03.2026
uHTephepeHIus U qudpaKius

77 OmnsiTel Pezepdopaa v minanerapHast bubmmoreka [JOK
MOJIeJIb aToMa 23.03.2026 | https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens atoma
bopa 24.03.2026
Hcnyckanue 1 morjiouieHue cBera

79 atomoM. KBaHTebl. JInHeluaTeie Bubmmorexa [IOK

] ’ 26.03.2026 | https://m.edsoo.ru/ffOc144c
CIEKTPBI

20 VYpoxk-npaktukyMm "HabmroneHue bu6nuoreka [IOK
CIEKTPOB UCITYCKaHUS" 06.04.2026 | https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUABI bubmorexa OK

A A 07.04.2026 | https://m.edsoo.ru/ff0c1672

2 Crpoenue aToMHOrO siapa. bu6nuoreka [IOK
Hyxnonnas monens 09.04.2026 = https://m.edsoo.ru/ff0c18ac

83 PaagnoaktuBHBIE TpEBpALLICHHUS. bubmmoreka [JOK




N3oTomnsl 13.04.2026 | https://m.edsoo.ru/ffOclal4
84 Pemenne 3amau mo teme: bubmunoreka LIOK
"PagnoakTuBHBIE TpEBpaIICHHS " 14.04.2026 | https://m.edsoo.ru/ffOc1b4a
85 [Tepuon momypacnana 16.04.2026
VYpok-koHpepeHnus "PaanoakTUBHEIE
86 I/ISIjIy‘IeHI/IS(Il) Bpnpnpoz[e, MeAUIIMHE, Bubmmorexa [IOK
" 20.04.2026 | https://m.edsoo.ru/ff0c2126
TEXHHUKE
S mepHEIE peaKIUU. 3aKOHBI
87 COX}faHeHESI 3aI;$II[OBOFO 1 MaccoBOTO Bubmmorexa [IOK
21.04.2026 | https://m.edsoo.ru/ff0c1c58
yucen
28 DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b bu6nuoreka [IOK
MacChl U SJHEPTUU 23.04.2026 | https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme "SnepHeie
peakiuu" 27.04.2026
Peakuuu cuHTe3a u 1eneHus auep. bubmmoreka [JOK
90 N
Ucrounuku sueprun CosHLA U 3BE3]T 28.04.2026 | https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "Anepuas
9] sHeprertuka. Jlencreus
palUOaKTUBHBIX U3Ty4YCHUI Ha KUBBIC 30.04.2026
OpTraHU3MBbI"
IToBTOpEHME MO TEME
9 "DJEeKTPOMarHuTHOE MOJIE. bu6nuoreka [IOK
DIIEKTPOMAarHUTHBIE BOJIHBI. 04.05.2026 | https://m.edsoo.ru/ff0c223e
KBaHTOBBIC sIBIIEHUS"
Kontposbnas padota Ne3
93 DNEKTPOMarHuTHOE MOJIE. 05.05.2026

3H€KTpOMaI‘HI/ITHBI€ BOJIHBI.




KBauToBrie sBieHus"

o4 [ToBTOpEHME MO TeMe 1 | bubmmoreka [JOK
"B3zaumoneicreue ten" 07.05.2026 | https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue no teme "TemnoBbie 1 bubmmoreka [JOK
npoueccor” 11.05.2026 | https://m.edsoo.ru/ff0c2572
96 [ToBTOpEHME MO TeMe 1 bubmmoreka [JOK
"DnekTpUyecKue siBaeHus" 12.05.2026 | https://m.edsoo.ru/ff0c2a22
97 [ToBTOpEHME 1O TeMe 1 bu6nuoreka [IOK
"DJIEKTPOMAarHuTHBIE SIBJICHUSA" 14.05.2026 | https://m.edsoo.ru/ff0c2b30
03 IToBTOpenue no teme "CBETOBBIE | 1 bu6nuoreka [IOK
SABJICHUS " 18.05.2026 | https://m.edsoo.ru/ff0c2c52
99 [ToBTOpEHue o Teme "3aKOHbI | bu6nuoreka [JOK
COXpaHEHHUs B MEXaHUKE" 19.05.2026 | https://m.edsoo.ru/ff0c2d6a
100 [ToBropenue no teme "Konebanus u | bu6nuorexa [IOK
BOJIHBI" 21.05.2026 | https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue no teme "CBeTOBBIE | bu6nuorexa LIOK
sIBJIEHUS " 25.05.2026 | https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue no teme "KBaHroBas u |
sanepHas pusuka' 26.05.2026
OBILIEE KOJIMYECTBO YACOB I10 102 7
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacmo3HaBaTh MpPOSBICHHWE W3YYCHHBIX (U3MUECKUX SIBICHUUH B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHHUS B MPHUPOJIE,
IpU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33a7auy B y4EOHYIO, BBIICIATH

CyIIIEeCTBEHHBIE CBOMCTBA (IIPU3HAKM) (PU3UUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIE CBOHCTBA Tel MW (DU3UYECKHE SBICHHS,
UCTIONB3YS  (DM3MYCCKHE BEIWYWHBI, TPH OINUCAHUH TPABHIBHO
TPaKTOBaTh (U3MUECKUNA CMBICI HCIOIB3YEMbIX BEIHYHUH, HUX
0003HAYCHHS U CAMHUIIBI PU3UIECKUX BEITUYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BCJIMYMHAMH, CTPOWTh TIpaHUKHd  HM3Y4EHHBIX  3aBHCHMOCTCH

(U3HYECKUX BEITUYNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3HUECKUE SBICHUS U MPOIIECCHI,
UCIIONIb3Ysl W3Y4YEHHBIE 3aKOHBI, NIPH 3TOM JaBaTh CIOBECHYIO
bopMyNUpPOBKY 3aKOHa W 3alHChIBaTh €ro  MaTeMaTH4ecKoe

BBIpAXKECHHE

1.6

OOBACHATH (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
Yyhcllie M B KOHTEKCTE CHUTyallMii IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIBJIATh IPUUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTh
oObsicHeHne u3 | — 2 JIOTMYecKHMx IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3aiaud B 1 — 2 JelCTBUSA, UCMONB3Ys 3aKOHBI U




dbopMyIbl, CBs3BIBAIONINE (PU3MUECKUE BEITUYMHBI: HA OCHOBE aHAIIN3a
YCIOBMSl 3aJa4yd 3alUChIBaTh KpPAaTKOE YCIOBHE, MOJACTABIATH
buznyeckre BeNUINMHBI B POPMYIIBI 1 IPOBOJUTH PACUEThI, HAXOAUTh
CIpaBOYHbBIE JaHHBIE, HEOOXOAUMBIE JJISl PEeUICHUs 3ajay, OLIEHUBATh

PEATUCTUYHOCTD MOJIYYEHHON (PH3UUECKON BETTMUMHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IOMOIIU
¢bu3nyecKux METOAOB, B ONHCAHWU UCCIIECJOBAHMS  BBIICIATH
MpoOBEpsieMOE  NPEANojokeHue  (TUmoresy),  paziuyaTh U
UHTEPIPETUPOBATh MOJyYEHHBIH pE3yJabTaT, HaXOAWTb OIIMOKU B

XO0J¢€ OIlbITa, ACJIATh BBIBO/LI 110 €0 pe3yjibTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (U3UYECKUX SBICHUH WIH
¢usmueckux  CBOMCTB  Tein:  (OPMYIHpPOBATH  MpPOBEpSEMBIC
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKECHHOTO

000pyI0BaHUS, 3aMUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBINIOJHATH TIPSIMBIE W3MEPEHHS C HCIOIBb30BAaHWEM AaHAJOTOBBIX H
UGPOBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHHUA MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTh  WCCJIEJAOBAHUE  3aBUCHUMOCTH  OJHOW  (hU3HUECKOU
BEIMYUHBl OT JPYrol C UCHOJB30BAHUEM MPAMBIX H3MEPECHUI,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHHS, COOMpATh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNIHTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I nu Fpaq)HKOB, JeJiIaTb BBIBOJbI

I10 pE€3yjibTaTaM HUCCICIOBaHMUA

1.12

MPOBOANTH KOCBEHHBIC H3MEpEHUs (PU3UYECKHX BEIUYMH, CIEAYs
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHU coOuparth
HKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M BBIUMCISATH 3HAYEHHE HMCKOMOMU

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30mMacHOCTH TMpu  padore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

yKa3bplBaTh IPUHIUMBI  JEHCTBUS NPUOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTb IPUHLMIIBI JCUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbI0 MX OIHCAHUA,
UCTONB3Yysl 3HAaHUA O CBOMCTBaX (PU3MUECKUX  SBICHUH U

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOJIUTH TPUMEPHl (HAXOIUTh WHPOPMAIUIO O MPUMEpPax)
NPaKTUYECKOTO UCTIOIb30BaHUs (DU3MYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU g obecriedeHus 0€30MacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHECHUS 3/I0POBBS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY XKAroIlel cpene

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(popMauuu B cetu MHTEpHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IYyTEM CPAaBHEHMS pPa3]IMYHBIX MCTOYHUKOB
BBIJICJIATE MH()OPMALUIO, KOTOpas SBISETCS HPOTHUBOPEUMBON HIIU

MO>KET OBITh HEIOCTOBEPHOU

1.17

UCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3a/laHuN
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (PU3MYECKOro  COep KaHus,
CIIpaBOYHBIE MaTepHalibl, pecypcbl cetu VHTepHer, BianeTh
npuéMaMH KOHCIIEKTUPOBAHUSA TEKCTa, MpeoO0pa3oBaHus HHPOPMALUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CcO31aBaThb CO6CTB€HHBI€ KpaTKUC NMUCbMCHHBIC U YCTHBIC COO6H_IGHI/I$I
Ha OCHOBE 2 — 3 WCTOYHUKOB HWHpOpMaUK (PU3NIECKOTO
COJACpIKaHHA, B TOM YHUCJIC HYG.HI/I‘-IHO ACJIaTb KPAaTKUC COOGH.[GHI/IH (0]
pe3ynbTatax MNpOEKTOB WM YYeOHBIX HCCIIEeNOBAaHUM, HpPHU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIM ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M MCCIENOBAHUMN pacCIpeesTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMH 33/1a4aMH,
CIIEIUTh 3a BBHINOJHEHHEM IlJlaHa NEeHUCTBUM, a/JleKBaTHO OIICHUBAThH
COOCTBEHHBI BKIJIaJ] B JCATCILHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKaTHBHOE B3alMO/ICIiCTBHE, YUUTHIBAs MHEHUE

OKPY>KaIOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIIOJBb30BaTh ITOHATHUA

1.2

pasiindaTtb SABJICHHUA 110 OMHMCAHUIO HX XapaKTCPHBIX CBOICTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBIACTATDH

CyIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UUCCKUX SBICHUIN

1.4

OMKCHIBATh H3YYCHHBIE CBOHCTBA Ten MW (DU3UYECKHE SBICHHS,
UCTIONIB3YS  (DM3WYECKHE BEIWYMHBI, TPH OINUCAHUH TPABHIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCHOJB3YEMBIX  BEJIHYUH,
0003HAYCHHS U CAMHUIIBI PU3UUECKUX BEITUMYUH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JIPYTHMH
BCJIMYMHAMHU, CTPOWTh TIpaHUKHd  HM3Y4EHHBIX  3aBHCHMOCTECH

(U3HYECKUX BEITUYNH

L.5

XapaKTepu30BaTh CBOICTBa Tel, (U3HUECKUE SBICHUS U MPOIIECCHI,
UCIIONBb3Ysl U3Y4YEHHBIE 3aKOHbI, IPU 3TOM JaBaTh CIOBECHYIO
bopMyNUpPOBKY 3aKOHa U 3alHChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAXKECHHE

1.6

06’[>$ICH$ITI> (bHBI/I‘IeCKI/Ie HpOI.I@CCBI 148 CBOfICTBa TEJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH HpI/I‘-II/IHHO-C.HeI[CTBeHHBIe CBs3U1, CTpOI/ITb OG’bHCHeHI/Ie nu3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEHHBIX CBOWMCTBA

bu3nUecKux SBICHUH, GPU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7a4u B 2 — 3 NIEMCTBUSI, UCIOJIb3YS 3aKOHBI U
dbopMyIbl, CBs3bIBAIONINE (DU3MUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 33/1auy 3aIUChIBATh KPATKOE YCIOBUE, BBISABIISITH HEJIOCTATOK
JAHHBIX Ui pelIeHHs 3a/Jauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOoauMBIC NIl €€ pelleHus, MPOBOJUTh PacUEThl M CPaBHUBATH
HOHy‘IGHHOG 3HAYCHHUC (bI/ISI/I‘IeCKOI\/'I BCJIIMYUHBI C H3BCCTHBIMU

JaHHBIMHU

1.8

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU
(bU3HYECKUX METOIOB, UCTIONB3YS OMKUCAHUE UCCIICIOBAHMSI, BBIICISATh
MPOBEPSIEMOE MPEIOJIOKEHNE, OLIEHUBATh MPABHJIBHOCTH IMOpPSIKa

IMPOBCACHU UCCIICAO0OBAaHNA, ACIaTh BBIBOIABI

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (U3UYECKUX SIBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OPMYIMpPOBATH  MPOBEpSEMBIC

NPEIIONIOKEeHNs, coOupaTh  yCTAaHOBKY M3  IMPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U JATUYUKOB (PHU3UUECKUX BEIUYUH, CPABHUBATH PE3YNIbTATHI

U3MEpEHUi ¢ yuE€TOM 3a/1aHHOI a0COMIOTHON MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJIEJAOBAHHE  3aBUCHUMOCTH  OJHOW  (hU3HUECKOU
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUECM Hp}IMBIX HSMGPGHHﬁI
MJIAaHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHusi, cienysd  MpeIoKEeHHOMY  IJIaHy,  (DUKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIWIl U TpaduKOB,

ACJIaTh BbIBOJBI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys HpEeNIOKEHHOW HWHCTPYKUMH, W BBIYUCIATH 3HAYCHUE

BCJINYHHBI

1.13

coOmoaTh MpaBUja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa HX OIHUCAHHUS, HUCIONIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKHX SBIEHUH ¥ HEOOXOAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh NMPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIBHbBIE
npuOOpBl O CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBISTH CXEMbI
JNEKTPUYECKUX LENEH ¢ IMOCIENOBATEIbHBIM W  IapaJlJICIIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHBbIE 0003HAUYEHUS

OJIEMCHTOB JJICKTPUUCCKUX ueneﬁ

1.16

OPUBOIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MpPUMEpPax)
NPaKTUYECKOTO UCTIOIb30BaHUs (DU3MYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HU g obOecriedeHusi 0e30MacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHECHUS 3/I0POBBS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEACHHUS B OKpYXKAroIlel cpene

1.17

OCYILECTBIIATh MOMCK HHPOPMALUU (PU3HUECKOTO COAEPIKAHUS B CETU
HHtepHeT, Ha OCHOBE HMMEIOIIUXCSA 3HAHUM U IyTEM CpPaBHEHUS
JIOMOJIHUTEIbHBIX HCTOYHUKOB BBIACIATh HH(POPMALUIO, KOTOpas

SIBIISICTCS TPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCTOJBb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOrO COJIEpKaHUs, CIPaBOYHBIC
Marepuaisl, pecypcsl cetn MHTepHeT; Biajete npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OTHOMN

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIE MHUCbMEHHbBIE U KPATKHE YCTHBIE COOOLICHMS,
0000mas wHGOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUIECKOTO
COJlep’KaHusl, B TOM 4YHUCIE NyOIMYHO MPEACTaBIATh PEe3yNbTaThl
MPOEKTHOM WJIM MCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIA ammapar Kypca

(u3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.20

IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB PACHPEENATh 00sI3aHHOCTU B TPYIMIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEIUTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTb  €ro, aJAeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TIPYMINbI, BBICTPAUBATDH
KOMMYHUKAaTUBHOE  B3aWMMOJEUCTBHE,  MpPOSABISIL  T'OTOBHOCTh

paspemniath KOH(PJIUKTHI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE

1.3

pacro3HaBaTh NPOSIBICHUE UW3YYCHHBIX (U3UUECKUX SBICHUN B
OKpY’KalollleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIACTATDH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (PHU3MYECKHE SIBICHHS,
UCTIONB3Yysl (U3WYECKHE BEIMYUHBI, TPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEeMBIX  BEJIMYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3UYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU,  CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (U3HUECKUE SBICHUS U IMPOIIECCHI,
UCIIONIBb3Ysl U3YYEHHBIE 3aKOHbI, NIPH 3TOM JaBaTh CIOBECHYIO
GbopMynUpPOBKY 3aKOHa W 3alHChIBaTh €ro  MaTeMaTH4ecKoe

BBIpAXKECHHE

1.6

OO0BACHATH (PU3UYECKHE MTPOLECCHl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalUld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 U3YyYEHHBIX CBOMCTBA

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajaud (OMMparolMecs Ha cuctemy w3 2 — 3
YPaBHEHUI), HUCIOJNB3YysT 3aKOHBI ¥ (OPMYINBI, CBS3BIBAOIIHE
¢u3nueckue BeNWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3a/a4d
3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEJOCTAIONINE WIIH
U30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIS PELIeHUs], TMPOBOIUTH pacyEThl M OICHUBATh PEATHCTUYHOCTD

MOJIYYCHHOI'O 3HAUCHUA (bH3I/I‘IeCKOI>'I BCJINYHHBI

1.8

pacro3HaBath TPOOJEMBI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIX
(U3NYECKUX METOJIOB, MCIIONB3Ysl ONMMCAHUE WCCIICTOBAHUS, BBIICISTH
MpOBEpsieMOE MPENOI0KEHHE, OLIEHWBATh NPABUIBHOCTh MOPSIKA
MPOBEACHUSI HWCCIEAOBAHMS, JEJaTh BBIBOJbI, HHTEPIPETHUPOBATH

pe3yabTaThI HAOTIOICHHIA U OTIHITOB

1.9

MIPOBOJIMTH OIBITHl 0 HAOJIOJCHUI0 (U3WYSCKUX SBJICHUH WIH
(U3UUECKUX CBOMCTB TENl: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUWS, OMHUCHIBATH XOJ| ONBITA M €r0

pe3yabTaThl, (GOPMYIHUPOBATH BHIBOIBI

1.10

OPOBOIUTH TPH HEOOXOJUMOCTH CEpUI0 TMPSIMBIX H3MEPEHHUH,
OTpeJIeTIsisl CpelHee 3HAueHHE H3MEpseMOl Belnu4yuHbl ((POKyCHOE
paccTrosiHie coOuparolield JHH3bI), 00OOCHOBBIBATH BBHIOOp crocoba

U3MEpeHHs (M3MEPUTEIBHOTO MPUOopa)

1.11

POBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIHYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUH: IUIAHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIIMYHMH B BHJC Ta6J'II/II_[I/I




rpaduKOB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOIUTH  KOCBEHHBIE  W3MEpPEHHs  (U3NYECKUX  BEJIHYMH:
IUITAHUPOBATh M3MEPEHHs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATh H3MEpPEHUs, Cilenys MpeIIOKEHHOW HMHCTPYKIUH,
BBIUNCIIATh 3HAYCHHE BEIMYMHBI M AHAJIU3UPOBATH ITOJIyYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30mMacHOCTH TMpu  padore ¢

1a00paTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH HM3YYEHHBIX (PU3NYECKUX MOJENEHl:
MaTepuaabHas TOUKa, a0COMOTHO TBEPAOE TENO, TOUCYHBIH HCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETApHas MOJENb aToMa, HYKJIOHHas

MOZACIIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh NPUHIUILI JEHCTBUS W3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa HX OIUCAHHUS, HCIONIb3Ys
3HaHUSI O CBOMCTBaX (PM3MYECKHX SBIEHUH ¥ HEOOXOAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKHUX MPOILECCOB MPH PEUICHUH Y4eOHO-TPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBI JJI TIOCTPOEHHUS N300paKeHUN B MIIOCKOM

3epKajie U coouparoleit TuH3e

1.17

OPUBOIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEpPax)
NPaKTUYECKOTO UCTOIb30BaHUs (DU3MYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HU g obOecriedeHus 0€30MacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHECHHUS 3/I0POBBS U

COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT 0 TIOBEACHHUS B OKpYXKAroIlel cpene

1.18

OCYILECTBIIATh MOMCK HHPOPMALUU (PU3HUECKOTO COAEPIKAHUS B CETU
WnTepHer, camocTosATeNbHO (OpMYIUpys TOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUs  JOCTOBEPHOCTHU  IOJyYEHHOU
uHPOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCTONb30BaTh TPU  BBIMOJHEHUM YUEOHBIX 3aJaHHil  Hay4yHO-
HOMYJSIPHYIO JINTEpaTypy (U3NYECKOIO COJIEpKAHUSA, CIIPaBOUYHBIE
Marepuaisl, pecypcbl cetn MHTepHer; BuageTe  NpuéMaMu

KOHCIIEKTUPOBaHHUS TEKCTa, NMpeoOdpa3oBaHusi HHGOPMAIIUU U3 OJHOU




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC IHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpMAllMM M3 HECKOJIBKMX HCTOYHHMKOB (PU3NYECKOTO
coJiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJbTaThl MPOEKTHOW HIIU
UCCIICOBATEILCKON  ACATEIBHOCTH, IIPU  OTOM  T'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN ITOHATUNHBIN alapaTr u3y4acMoro paszienna
(GU3MKH U CONPOBOXKIATh BBICTYIUIGHHWE MpE3eHTAled C y4EéToM

0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB PACHPEENATh 00sI3aHHOCTU B TPYIMIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTb  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TIPYMIbI, BBICTPAUBATDH
KOMMYHUKAaTUBHOE  B3aWMMOJEUCTBHE,  MpPOSABISIL  T'OTOBHOCTh

paspemniath KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TTIO3HAHUM OKPYXXAIOIIEIO MHUPA

1.1

®uzuka — Hayka O TMpUpoJe. SBJIEHUS TPUPOJIBIL.
dusnueckue SABJICHUSA: MEXaHHUYCCKUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

@dusnueckue BeIMUUHBL. V3MepeHune  (PHU3MUECKUX
BenmuuuH.  Dusmyeckue  mpubopsl.  [lorpemHocTts

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHay4HBIH METOM TO3HAHWS: HAOJIOJECHUE,
IIOCTAHOBKA Haquoro BOHpOC&, BBIIBUKCHUEC TUIIOTC3,
OKCIIEPUMEHT 10 TIPOBEPKE THIIOTE3, OOBSICHEHUE

Ha0JII0OaeMOT0 ABJICHUS

1.4

Onucanue GpU3NUECKUX SBICHUN C TOMOIIIBIO MOJIENEH

1.5

[TpakTrueckue pabOTHI:

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeJa.
Omnpezenenne pa3MepoB MajbIX TEJ.

W3mepenue temmepaTypbl NMPU MOMOIIM KUIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpaTypPhl

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEILIIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephl.
OnbIThl,  J1OKa3bIBAIOLIME  JIUCKPETHOE  CTPOCHUE

BEIECTBA

2.2

JIBwxenue yactul BemiecTBa. CBs3b  CKOPOCTH
JNBI)KEHUA YacTUI[ C Temmeparypoi. bpoyHoBckoe

nBrkeHue, iuddysus

2.3

B3anmoneicTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




24

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHUE TIa3o0B,
KUJIKOCTEH W TBEPABIX (KPUCTALIMYECKUX) Tell.
B3anmocBA3p MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSX M MX ATOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

25

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[TpakTrueckue pabOTHI:

Onenka guaMeTpa aToMa METOAOM  psAgoB  (C
WCIIOBb30BaHueM (GoTorpaduii).

OnbITHI 10 HAOTIOIEHUIO TETLIOBOTO PACIIMPEHIUS Ta30B.
OnbIThI no 0OHapYy>KEHUIO NEeUCTBUSA cul

MOJICKYJISIPHOT'O MTPUTSKCHU A

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJ

31 Mexanunueckoe JIIBIDKECHHUE. PaBHOMepHOE u
. HEpPaBHOMEPHOE IBUKEHUE
39 Cxopoctb. CpenHsii CKOpPOCTb NpPU HEPABHOMEPHOM
' JNBH>KEHUHU. Pacdu€r myTu U BpEMEHU JIBUKECHUS
SBnenne uHepnuu. 3aKOH WHepUUH. B3aumoneiicTBue
3.3 TEN Kak MPUYMHA U3MEHEHUS CKOPOCTHU JBUXKEHHUS Tel.
Macca kak Mepa MUHEPTHOCTH Teja
34 [InotHOCTH BemecTBa. CBSA3b INIOTHOCTH € KOJIMYECTBOM
' MOJICKYJI B €JUHHIIE 00BbEMA BEIIECTBA
3.5 Cua Kak XapakTepUCTHKA B3aUMOICHUCTBHS TEN
Y Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
. MOMOIIIbIO JUHAMOMETPA
37 SBneHue TAroTeHus M cwia TsbkecTh. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenusi. TpeHHE CKOJBXKEHUS U TPEHHUE TOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 Cnoxxenue cuj, HaNpaBiICHHBIX 10 OJHOM MPSIMOM.
' PaBHOnelicTByIOIIAsA CHIT
310 [TpakTuyeckue pabOTHI:

OmnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B JKUJIKOCTH, MOJETU  BIIEKTPUUECKOTO
aBromMoOMIIT W Tak jgainee). OmpenencHue cpeaHei
CKOPOCTH CKONIbXKEHHS Opycka WIM [Iapuka 10
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHne  MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (medopManuu) MpyKHUHBI OT
NPUIOKEHHON cuibl.  ONBITBL, JEMOHCTPUPYIOLIUE
3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIbKEHUS OT Beca Tella U

XapakTepa COIPHUKACarOIINXCsl IOBEPXHOCTEN

@usuyeckue SBJICHUSA B IIPUPOJE: IIPUMEPBI IBHKECHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEKMBOW MPUPOJE,
JEMCTBHUE CUIIBI TPEHUSI B IIPUPOJIE U TEXHUKE
3.12 TexHnYecKrue yCcTpoicTBa: AMHAMOMETP, MOITUITHUKA

JIABJIEHME TBEP/IBIX TEJ, )KUIKOCTE U TA30B

JaBnenune TtBEpHoro tena. CrocoObl yMEHBUICHHS H

+ YBEJIMUYEHUS TaBICHUS
in JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
. TEMIIEPATypPhI
43 [lepenaua naBiieHust TBEPABIMHU TEIAMH, KUAKOCTSIMHU U
. razamu. 3akoH [lackains. [lHeBMaTHUeCKHE MALTUHBI
3aBUCUMOCTh  JaBJICHUS OJKUAKOCTH OT TJIyOHHBI
4.4 IManpocratudeckuii mapagokc. CooOIamuecs: CoOCyIbl.
l'unpaBnuueckre MEXaHU3MbI
ATtmochepa 3emnu u atmocdepHoe aaBneHue. [TpuanHb
15 CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emiu. OImbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
16 N3mepenne armocdepnoro naenenus. [Ipubopsr nms
. M3MEpeHust aTMOC(HEPHOTO JaBICHUS
JleficTBue >KMIKOCTH WU Ta3a Ha MOTPYXKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apXuMmenoBa) cujaa. 3aKOH
Apxumena
4.8 [ImaBanue ten. Bo3ayxoruaBanue
4.9 [TpakTuyeckue pabOTHI:




HccrnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT
00béMa TOTPpYKEHHOWM B IKHAKOCTH YacTH TeJa.
OmnpezenieHne BHITAIKUBAIONIECH CUIIbI, TEHCTBYIONIEH Ha
Telo, MNOorpyk€HHoe B  KuIkocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHUJIbL, ACHCTBYIOLIEH
Ha TeJI0 B JKUJIKOCTHA, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTb  BBITAJKUBAIOUIEN
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B YKUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B KUJKOCTh YaCTH Tela U OT ILNIOTHOCTH
JKHJKOCTH. Konctpyuposanue apeomeTpa 1581071

KOHCTPYMpOBaHUE  JIOAKM M  OIpeaeseHue  eé

TPy30MOABEMHOCTH

Oduzuyeckue  SBJIEHUS B NPUPOJE:  BIHSHUE
4.10 atMoc(epHOrO0  JaBIEHUsST HA JKMBOW  OPraHU3M,

TJIaBaHUE PBIO

TexHUuecKrne YCTPOHCTBA: COOOIIAIONINECS COCYIBI,
411 YCTPOMCTBO BOJOMPOBOAA, THIPABIUYECKUNA Tpecce,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPI'MA

5.1 Mexanunueckas pabota
5.2 Mexaundeckass MOIITHOCTE
53 [IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas
' I0CcKOCTh. [IpaBuiio paBHOBeCUs prluara
5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3010T0€  mpaBwio»  MexaHukH.  Kosdduuument
5.5 MOJIE3HOT'O JNIEUCTBUS MEXAaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE
5.6 [ToTenuumanpHas SJHEPTUM TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprust
53 [Tonnass mexaHuueckass SHeprus. 3aKOH H3MEHEHUS U
. COXPaHEHUS MEXaHUYECKON SHEPrUU
59 [TpakTrueckue pabOTHI:

Onpenenenue pabOTHI CHIIBI TPEHUS] IPU PAaBHOMEPHOM




JNBWKEHUU Tela IO TOPU30HTAIBHOW IMOBEPXHOCTH.
Uccnenosanue YCIOBUI paBHOBECHS pbryara.
N3mepenne KIIJ[ HakimoHHO#N mockocTu. W3ydyenue

3aKOHA COXPAHCHUSI MEXaHHMUYECKOW YHEPTUU

Odusuyeckue SBICHHUS B MPUPOJE: pblUard B Tele

5.10
YeloBeKa
TexHuueckne yCTpOMCTBA: pblYar, TMOJABWXHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMbIie 3JIeMeHTHI CO/IEPKAHUS
pasnena JJeMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKECHHSI MOJICKYJISIPHO-KUHETHUECKON
61 TEOpUU CTPOEHHs BemecTBa. Macca ©  pa3Mepsl
. MosieKyl1.  OmbITb, MOATBEP)KIAIONIME  OCHOBHbBIE
MOJIOKEHUS MOJICKYIISIPHOKUHETUIECKON TEOPUU
Mogenu  TBEPAOro, IKUAKOTO M ra3oo0pa3zHOro
6.2 cocTosiHMM BemiecTBa. Kpucramimdeckue u aMmopdHbIE
Tena
OObsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEI
6 6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKOMN
TEOpUHr
6.4 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS
6.5 TemioBoe pacIIupeHHe U CxKaTHE
66 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO
. TEIJIOBOTO ABM)KEHUSI YACTHII
67 Baytpennss sneprus. CnocoObl ”3BMEHEHHUS! BHYTPEHHEH
‘ SHEPTHUU: TEeIUIoNepeaada U COBEpIIeHNE pabOThI
62 Bunsl teronepenadyu: TEIIONMPOBOIHOCTD, KOHBEKIIUS,
' U3ITy4yeHUe




KomnuectBo  TemnoTel.  YaelpHasT — TEINIOEMKOCTH

6.9
BellecTBa
TenmooOMeH U TEmIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIJIOBOTO OanmaHca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY aenpHas TEIOTAa MJIABICHUS
[TapooGpazoBanue wu  KoHAeHcarus.  Vcmapenwue.
610 Kunenue. VYnapenbHas Temmora mapooOpa3oBaHUS.
. 3aBUCHMOCTh TEMIIEPATyphl KUTMIEHUSI OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus ToIMBa. Y IeiabHas TENI0Ta CrOpaHus
[Ipunnuner  paboter  TermoBeix — asuratenet  KITJ
6.15 TEIJIOBOrO ABuraress. TersoBble ABUTATENH W 3allUTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHHUsSI U MPEBPAIECHUSI SHEPTUH B TEIIOBBIX
6.16
mporueccax
[TpakTuyeckue pabOTHI:
OnbIThI o 0OHApYKEHHUIO JIEUCTBUSA cul
MOJIEKYJISIPHOTO MPUTSKEHHUSI.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM
COJIM WJIU caxapa.
OnpIThl IO HAOJIOIEHUIO TEIJIOBOTO PacIIMPEHUs ra30B,
KUAKOCTEH U TBEPIBIX TEII.
6.17 Omnpenenenue JaBJICHUS BO3yXa B OAJUIOHE IIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHus WIH OXJIAXKICHUSI.
[IpoBepka ruUMOTE3bl JIMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEeMIIepaTypBhl.

HaGmronenne m3MeHeHUs: BHYTPEHHEW SHEPrHM Tela B

pe3ynbTaTe Terionepeaayn U padoThl BHEIIHUX CHJI.




UccnenoBanue siBjeHUS TETUIOOOMEHA MPU CMEIIMBAHUHT
XOJIOJTHOW U TOpsTY€il BOJBI.

OnpeneneHHe KOJIMYECTBaA TCIIJIOTHI, HO.HY‘-IGHHOFO
BOI[Oﬁ HpI/I TGHHOO6M€H€ C HaI‘peTBIM METAJINIMYCCKUM
AITUHIPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.
UccnepoBanue npoliecca UCapeHus.

OnpeneneHHe OTHOCI/ITGHBHOI\/'I BJIA’KHOCTHU BO3I[YX3..

Omnpenenenue yaeabHON TEMIOTH TUTABICHUS JIbJIA.

6.18

Ouzuyeckue SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHbIE SBICHUS B MPHUPOJE,
KpUCTaJIJIBl B IpUpoe, u3nydeHue CoiHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HWHES, CHETa.

6.19

TexHHUecKkne  YCTpPOMCTBA:  KaMWUISIPbl, PUMEPHI
UCIOJIb30BaHUS KPUCTAIJIOB, KHIKOCTHBIM TEpPMOMETD,
AAaTYHUK TEMIICpaTypbl, TCPMOC, CHCTCMA OTOIIJICHHUA
JIOMOB, THTPOMETPHI, IICHXPOMETp, IMapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumopeiictBue 3apsokeHHbIX  Tell.  3akoH  Kymona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)
OnexTpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

7.3 nons. [IpuHIUI Cyneprno3uiuu JIEKTPUUECKUX MO
(Ha KaUECTBEHHOM YPOBHE)
Hocurenn »snexkTpuyeckux 3apsaoB. OJIEMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue atoma. IlpoBonHuKH 1
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa

7.6 DJIEKTPUYECKUH  TOK.  YCIOBUS  CYIIECTBOBAHUSA




SJICKTPHUYCCKOI'O TOKA. HcTOUHNKH TOCTOSTHHOT'O TOKA

HeiicTBus 3JIEKTPUYECKOTO TOKa (TemnoBoe,
7.7 XMMHYECKOE, MArHUTHOE). OJIEKTPUYECKUH TOK B
JKHIKOCTSIX U ra3ax
- Onexktpuueckasd uenb. Cuia TOKa. OJIEKTPUUECKOE
' HanpsHKeHUe
79 ConpotuBieHue MPOBOTHUKA. VneapHOE
. CONPOTHUBJICHHE BEUIECTBA
7.10 3akon OmMa Jy1s ydacTKa enu
[TocnenoBarenbHOE W MapauIebHOE  COEIUHEHHUE
7.11
MIPOBOJIHUKOB
PaGora M MOIIHOCTH JIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
713 DNEeKTpUYECKHE IEeMH W TOTPEOUTENN AICKTPHUIECKOM
' sHepruu B ObITy. KOopoTKoe 3aMbIkanme
IlocTtossHABIe MarHWTHL. B3amMmogeilicTBHE ITOCTOSHHBIX
7.14
MariuToB
715 MarautHoe 1ojie. MarHuTHoe moje 3eMId M €ro
. 3HAUCHUE JJIA )KU3HU Ha 3eMIe
716 OnbIT Opcrena. MarHuTHOE TOJI€ SJIEKTPUUYECKOTO TOKA.
' [IpumeHneHne 3J1IeKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOrO TOJISI Ha MPOBOJHUK C TOKOM.
19 DneKTpoABUTaTellb MOCTOSHHOTO TOKa. VMcmonp3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHOPTE
OnbiTel  @apagesd.  SIBieHWe  3IEKTPOMATHUTHOM
7.18
unaykiuu. [Ipasuno Jlenma
DNEeKTpOreHeparop. CriocoOsr MOJTyYEHUs
7.19 AJIEKTPUYECKON SHEPIrUu. DNEeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
720 [TpakTrueckue pabOTHI:

OMnbITH 110 HAOJIIOACHHUIO DJICKTPU3AIUN TEJT MHIYKIIUCH




Y IIPU CONPUKOCHOBEHHH.
UccnenoBanue neMCTBHS SIEKTPUYECKOrO OIS  Ha
MIPOBOJIHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOTBI AICKTPUUECKON IenH
ITOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.
UccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UYILIETO Yepe3
pPE3UCTOp, OT CONPOTHUBJIEHUS PE3UCTOPA U HAIPSKEHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
AJEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU TIOTIEPEYHOr0 CEYEHHS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHHS HANPSOKEHUA  TIpU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIJIBI TOKA MPU MapajuieIbHOM
coequHeHUH  pe3ucTtopoB.  OmpexneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3  pe3ucTop.
OnpeneneHne  MOIIHOCTHM — 3JEKTPUYECKOIO  TOKa,
BBIIICIISIEMON Ha pe3ucrope. Mcecnenosanue 3aBUCUMOCTH
CWJIBl TOKA, UJYILETO Yepe3 JIAMIIOYKY, OT HAMPSKEHUS
Ha Heil. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBUSA MOCTOSHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
ux oObeAMHEHMHW W pasfeneHun. MceciemoBaHue
JNEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuUTa OT CHJIbI
TOKAa W HampaBlIeHUs TOKa B KaTymke. W3yueHue
JNEUCTBHSI MarHUTHOTO MOJs Ha IMPOBOJHHUK C TOKOM.
KonctpynpoBanue " U3y4YeHue paboTsI
3JIEKTPOJBUIATEIIS. N3smepenne KIIA

BHGKTpOHBHFaTGHBHOﬁ YCTaHOBKH. OnbITH 1o




HUCCICOOBAaHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUU:
HUCCICI0OBaHUC W3MCHEHMH 3HAYeHHSI U HaITpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBJICHHS B MPHUPOJE: DIECKTPUUYECKUE
ABICHUSI B  aTMocdepe, IICKTPUUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMiid, JAperd MOFOCOB,
POJIb MarHUTHOTO TIOJIS JJISI KU3HHU Ha 3emiie, TTOJISIPHOE

CHAHUC

7.22

TexHudeckne yCTPOMCTBA: DIEKTPOCKOII, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUMK AJIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENNbHBIE  MPUOOpBI,  HarpeBaTelbHbIE
AIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEIOXPAHUTENM, DIJIEKTPOMArHUT, 3JIEKTPOJBUIATEND

MOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsieMble 371€EMEHTHI COAEPKAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexannueckoe JABWXKEHHE. MarepuanbHas —TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOT'O NBIKECHUSA
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
HepaBHomepHoe mnpsimonuHeitHoe aBuxeHue. CpenHss
g 8.4 W MIHOBEHHas CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBUKEHUU
. Yckopenue. PaBHOYyCKOpEHHOE MPAMOJIMHEITHOE
' JIBUKEHUE
8.6 CBoOonaHoe magenne. OneITe! [ annnes
PaBHOMepHOE nBUKEHME MO OKpY:KHOCTH. [lepmon u
8.7 yactota oOparienus. JIMHelHas M yriaoBas CKOPOCTH.

LleHTpOCTpEMUTENHFHOE YCKOPEHUE




8.8

IIepseiit 3axkoH HproToHa

8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHIMN cynepno3uuuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHHs: cuja TPEHUS CKOJIbKEHUS, Cujla TPEHUS
' MOKOSI, IPYTUE BUJIbI TPEHUS
8 14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTCHHS.
. YckopeHne cBOOOTHOTO MaCHUS
%15 JBwxenue  1utaner  Bokpyr  Comnma.  IlepBas
. KOCMHUYecKasi ckopocTb. HeBecoMocTh 1 meperpysku
816 PaBHOBecue  marepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPIOE TEIIO
917 PaBHoBecue TBEPHOro Tena € 3aKpPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynec Tena. U3meHnenue umnyibca. IMmynbe cuiibl
8.19 3aK0OH COXpaHEHUsl UMITYJIbCa
8.20 PeakTnBHOE NBIKEHUE
8.21 Mexannueckasi paboTa U MOIITHOCTh
999 Pabora cun TskecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPTHH U pabOTHI
83 [loreHunanbHast SHeprus Tejla, MOJHATOrO  HaA
' MOBEPXHOCTHIO 3eMJTU
8.24 [ToTeHManbHas SHEPTUsl CHKATOU MPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTrUu
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON dHEPIUU
[IpakTuyeckue paboOTHI:
OrnpeziesieHne CpeIHEe CKOPOCTH CKOJBXEHHUs Opycka
827 WIM JIBUKEHHUS IIapuKa II0 HAKJIOHHOW IIJIOCKOCTH.

OmnpeneneHne yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHH IIpU




PaBHOYCKOPEHHOM JBM)XCHUU 0€3 HauaabHOW CKOPOCTH.
[lpoBepka THUMOTE3bI: €CITU MpPH PABHOYCKOPECHHOM
JABHUKCHUU 663 HadaJIbHOU CKOPOCTHU TYTH OTHOCATCA
KaKk psJg  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJUHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS
oT CHJIbI HOpMAJIbHOT'O JaBJICHUA. OnpeﬂeHeHHe
kod(duimenta TpeHUs ckoibxkeHus. OnpeneneHue
KECTKOCTH TMpYXUHBL. OnpeneneHue padOThl CUIIBI
TPEHUST TIPU PAaBHOMEPHOM JIBIDKCHHHM Tella TI0
TOPU30HTAILHON MOBepXHOCTH. OrmpenencHue padOThI
CHJIBI  YOPYrocTM  TNpW  TmoabéMe  Ipy3a ¢
HUCIIOJIB30BAHUEM HEIMOABUXHOI'O n IIOABUKHOI'O

OJIOKOB

dusndyeckue SIBICHUS B IIpupoaAc: MPUIKUBBEI U OTIIMBBI,

8.28 nBukeHue IutaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBUKCHHE KUBBIX OPraHU3MOB
$.29 TexHudyeckue  yCTpOMCTBA:  CHUIAOMETD,  JaTYUKH

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEeThI

MEXAHWYECKHUE KOJIEBAHHM 11 BOJIHBI

Konebarensaoe apmwkenne. OCHOBHbBIE XapaKTEPUCTUKU

o1 KOJICOaHM: IEPHO/I, YaCTOTa, aMIUTUTY/Ia
92 Maremarnueckuit u IIPY>KUHHBIN MasTHUKHU.
' [IpeBparnieHue sHEPrun IpH KOJICOATETLHOM JIBHKCHUH
93 3aryxatomue KkoJjiebaHus. BrIHyXIeHHBIC KoJieOaHUS.
' Pe3onanc
Mexaandeckre BOJIHBI. CBOMCTBA MEXaHHMYSCKHX BOJIH.
9.4 [IpononpHbie W monepeyHble BOJHBL. J[JTMHA BOJIHBI U
' CKOPOCTh €€ pacmpocTpaHeHUs. MexaHWYeCKUEe BOJTHBI
B TBEPJOM TeJIE, CEICMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbICOTaA 3BYKa. OTpakeHue 3ByKa
9.6 Wnudpa3Byk u yiabTpa3Byk
[IpakTuyeckue paboOTHI:
9.7 Ompenenenne 4acTOTBl W Mepuoja  KoJieOaHUU

MAaTEMATUYCCKOI'O MassTHHKA.




OnpeneneHne 4acToThl W Hepuoja  KosebaHui
IPYKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KosieOaHui
NOJBEIIEHHOI0 K HHUTU TIpy3a OT [UIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KosieOaHui
NPY)KUHHOIO MasTHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpys3a,
MOJBEIIEHHOI0 K HUTH, OT MAacchl Ipy3a U KECTKOCTU

npyXuHbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

dusznueckue SBICHUS B nmpupoac: BOCIIPUATHC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
LIyHaMH, 5XO0
9.9 TexHuueckne yCTpPOMCTBA: 5XOJOT, HCHOJIb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITIOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

QHGKTpOMaFHI/ITHOG II0JIC. BHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37eKTPOMArHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas mnpupoja cBera. CKOpOCTb CBETa.
' BonHOoBBIE CBOICTBA CBETA
10 [IpakTuueckue pabOTHI:
104 N3ydyeHne CBOICTB  3JEKTPOMarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
dusnueckue SBIEHUS B MPHUpPOJAE: OMOIOTHYECKOE
10.5 IEWCTBUE BUIMMOTO, yIbTparOIETOBOTO u
PEHTIE€HOBCKOI'O U3J1y4eHUN
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBasg monenb cBera. IcTouHnkH cBeTa
1" 11.2 [IpsamonuHETHOE pacpOCTPAaHEHUE CBETA
113 Otpaxxenue ceta. [lmockoe 3epkasio. 3aKOH OTPaKEHUS
' cBeTa
114 [Ipenomnienne cBera. 3akOH NPEIOMJIEHUS CBETA.




[TonHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5 JInnza. Xop nyuen B JIMH3E
116 OnTuueckast cucrema ¢oroanmnapara, MUKpPOCKONa H
' TeJIeCKOoIa
117 I'maz kak onTtuyeckas cucrtema. bin3zopykocTs u
. JATbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cektp. OnbiTel HproTOHA.
’ CrokeHue CeKTpaibHbIX IIBETOB. [{ucnepcus ceeta
[IpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCUMOCTH  yIjia  OTPaKCHUS
CBETOBOTO JIy4a OT yIJIa MaJICHHUS.
W3ydyeHrne XapakKTepUCTHK H300pakeHHsl MpeiaMeTa B
IUIOCKOM 3€pKaJie.
HccnenoBanne  3aBUCHUMOCTH  yIja  MPEJIOMIICHHUS
CBETOBOTO Jy4ya OT yrJjia NaJieHusl Ha TPAHUIIE «BO3IYyX —
11.9 CTEKJIO».
[Honyyenne u300paKeHUH C MOMOILNBIO COOMparoeit
JIMH3BL.
Omnpenenenne (OKYCHOTO PACCTOSIHUSI U ONTUYECKOU
CHJIBI COOMPAIOIICH JTNH3HI.
OMNBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnpITEl 1O BOCHPHUATHIO LIBETa MPEIMETOB NpU UX
HAOJI0ICHUU Yepe3 IIBETOBBIC (QUITBTPHI
®dusnueckue sBiIeHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHbl, 1BEeTa TEJN, ONTHUYECKUE SIBICHUS B aTMmocdepe
(uBet HeOa, pedpakiuus, paayra, MUPax)
11 TexHuueckue YCTpOICTBA: OYKH, MEPUCKOII,
. doroanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBEBGIE ABJIEHUA
121 Oneitel Pezepdopna w mmaHeTapHas MOJENIb aTOMa.
' Mogens aroma bopa
12
122 HcnyckaHnue W MOIJIONIEHUE cBeTa aToMOM. KBaHTHI.
. JInnenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3JIydeHUs




Crpoenue aromHoro sapa. HyxinoHHas Mozens

124 aToOMHOTrO siapa. M3oTornel
19,5 PannoaktuBHbie npeBpamieHud. [lepuon moisypacnana
' ATOMHBIX sIJIEP
196 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBsA3b MACChl U SHEPTUU
128 Peakuuu cunTe3a u neneHus saep. MIcToUHUKM sHEpruu
' Connua u 3BE37
12.9 Slnepnas osHepretuka. JlelicTBUE  pagMOAKTHBHBIX
. U3JIy4eHHI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
HaGmiogeHne CIUIOIIHBIX W JMHEWYAThIX CIEKTPOB
12.10 W3JIy4YEHHUS.
HccnenoBanue TpPEeKOB: M3MEPEHUE SHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (10 poTorpadusim).
N3mepenue pagnoakTuBHOTO (poHA
®dusnueckue SBICHUSA B IPUPOJAE: ECTECTBCHHBIN
paauoOaKTUBHBIN ¢oH, KOCMHUYECKHE Jy4H,
12.11 PaaUOAaKTUBHOE H3JIy4YeHUE IPUPOJHBIX MHHEPAJOB,
JICUCTBUE PANMOAKTUBHBIX HW3JIYYEHUM HAa OpraHu3M
YeJloBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJUBUIyaJIbHBIA JO3UMETP, KaMmepa Buinbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3yibTaTam
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[Tonumanue pomu  GU3MKA B  HAYYHOHM  KApTUHE  MHDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAa€MOCTH SBICHUH HPUPOJIBI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucreMooOpasywoomeil poaun (UIMKM B pPa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKM U TEXHOJOIHH, 00 SBOJIIOLUU
¢u3nUecKux 3HAHUH W MX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOM
KapTHUHE MHpa, O BKJIAJE POCCHUICKMX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMST O BMJAX MaTepuu (BEILECTBO U IIOJE), O ABMXKEHMM Kak
crioco0e CyIIeCTBOBAHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOCHHUSI BeUIecTBa, O (PU3NYECKOH CYIIHOCTH SIBJICHUIN HPUPOIBI
(MEXaHUYECKHMX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHME pa3anyarh SBJICHUS O OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3NYECKOoe
SBJICHHE; YMEHHE Paclio3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3HMUECKUX
ABJICHUH B OKPYXKaIOLIEM MHUPE, BBIIEIAA UX CYLICCTBCHHBIE CBOMCTBA

(Ipu3HAKM)

B.HaI[eHI/Ie OCHOBaMH MOHSITHIHOTO afrapara U CHMBOJIMYCCKOTO
sA3bIKa (bPIBI/IKI/I N HCIIOJIB30BAHHUEC HX I PCIICHUA y‘le6HBIX 3aJa4,
YMCHHUC XapaKTCPpU30BaATb CBOICTBa TCII, q)mnqecxne SABJICHUA H

MIPOLIECCHI, UCTIONB3Ys PyHIaMEHTAIbHbIE U YMIUPUYECKUE 3aKOHBI

YMeHue ONuChIBaTH M3Yy4YCHHBIE CBOMCTBA Tel M (PU3MUECKUE

SABJICHUSA, UCIIOJIB3Ys (bI/ISI/I‘IeCKI/Ie BCIIMYHUHBI

Bnanenue ocHOBaMM METONOB HAy4YHOTO TIIO3HAHHUA C Y4YETOM
coOIIIO/IeHHsI TTpaBUIl 0€30MacHOro TpyJa: HaOMoIeHHEe (HU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYyAOBaHUS MO MHCTPYKLIMHU, ONMUCHIBATH XOJ
OMBITA U 3aMCHIBATB €0 PE3yJIbTaThl, (POPMYIMPOBATH BBIBOIBI;
IPOBEICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUUH:
YMEHHE IJaHUPOBAaTh M3MEPEHMs, CaMOCTOSATENIHO CcOOUpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY [0 HMHCTPYKLMH, BBIYHUCIATH
3HAYCHUE BEJIIMYUHBl U AHAIW3UPOBATH IIOJYYEHHBIE PE3YJBTaThl C
y4€TOM 3aJaHHOU MTOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  DKCIICPUMEHTAIBHBIX  HCCIIECJOBAHM;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY |
IPOBOAMTH  MCCIENOBAaHWE IO  UHCTPYKLUUH,  IPEICTaBIATH
NOJyYCHHBIE 3aBUCHUMOCTH (PM3MUECKUX BEJIMYMH B BHUJAE TaOMUI] U
rpaMKOB, YUUTHIBATh MOTPEIHOCTH, €JIaTh BHIBOJIBI IO PE3yibTaTaM

HCCICO0OBaHUA

[lonuManue  XapakTEpHBIX  CBOMCTB  (PU3MUYECKHX  MoOJeNei
(MaTepuasibHasi TOYKa, aOCOJIIOTHO TBEPJOE TENIO, MOAEIH CTPOCHMS
ra3oB, JKMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHasi MOZEJIb aTOMHOIO fA1pa) U YMEHHME NPUMEHATh UX VIS

00BsICHEHUS! (PU3NUECKUX TPOIIECCOB

YMmenue oOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3YUYEHHBIE CBOMCTBA (PM3UYECKHUX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMenne pemath pacuéTHple 3amaun (Ha O6aze 2 — 3 ypaBHEHHH),
UCTONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISABIISITh HEAOCTAIONINE JaHHbIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbBIE JAHHBIE,
MMpOBOAUTH paC‘-IéTbI U OOCHUBATH PCATUCTUYHOCTL TOJYUCHHOI'O
3HaYeHHUs (PU3MYECKON BEIMYMHBI; YMEHHE ONPENENSITh Pa3MEPHOCTD

(¢u3UUeCcKOil BETMUMHBI, TOJIyYCHHOHN MPHU PEIICHUH 3a/1a4n

YMeHne XapakTepu30BaTh NPHUHLUIBI  JCHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX NPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTHYECKHUX IIPOLECCOB M0 MX OMMCAHMIO, UCIOJIB3YS 3HAHUSA O

CBOWCTBaX (PU3MYECKUX SBJICHUA M HEoO0XOoauMble (QHU3NUECKUe




3aKOHOMEPHOCTHU

10

YMeHue UuCHojib30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
MOBCEHEBHONW KW3HM Uil oOecredeHuss Oe30MacHOCTH TpH
oOpamieHud ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHsS 3I0pOBbS M  COONIOJNCHHS HOPM
HKOJIOTUYECKOT0 TOBEACHHS B OKpYXarolled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHHS JOCTIKCHUIN (U3UKH M TEXHOJOTHH

AJId paliluOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneIT moMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpPMAIUH
(U3UUECKOr0 COAEp)KaHUS C HCIIOJIB30BaHMEM HH(POPMALMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHHUBATh JIOCTOBEPHOCTH
MOJTyYeHHOW WHQOpPMAIIMM Ha OCHOBE UMEIONIUXCA 3HAHUA W
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJIb30BaThb  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bu3NYeCKOro colep:kaHus, CIpaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnageHue 0a30BBIMM  HaBBIKAMH  IIpeoOpa3oBaHUs
uHpopManMu ©3 OJHON 3HAKOBOM CHCTEMBI B JPYIyl0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexanndeckoe naBwxeHue. MarepuanbHas Touka. CucremMa  oTcuéra.
. OTHOCUTENBLHOCTD JABUXKXCHU A
1o PaBHomepHOe 1 HepaBHOMepHOE nBHKeHHE. Cpennsisi ckopocTb. Dopmyna st
' BBIYMCIICHUS CPEAHEN CKOPOCTH: V = S/t
PaBHOMepHOE TIpsSMONMHEITHOE NBH)XKEHHE. 3aBUCUMOCTh KOOPJIUHATHI Tejla OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 x()=x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UJISl MPOEKIHH CKOPOCTH, MPOEKIUU
NEPEMEIICHUS, IIyTH, KOOPAMHATBI IIPU PABHOMEPHOM IIPSIMOJIMHEMHOM
JBUKEHUHN
3aBUCUMOCTh KOOpDJMHATHI Te€la OT BPEMEHHU B Clly4ae pPaBHOYCKOPEHHOIO
NPSIMOJIMHEHHOTO ABUKEHUS:
Sx(O) =V, ¥t +ay * ;
@opmynbl ISl TPOSKUUU MEpeMEUIeHHs, MPOEKIMU CKOPOCTH M TMPOEKIUU
YCKOPEHHS ITPU PABHOYCKOPEHHOM IPSMOJMHEWHOM JIBUKECHUU:
2
1.4 s_\A(r)=Uo4\.-r+a_\A-%.
U.\'(’) =Upy 0,1,
a.(f)=canst,
L)h.2 - uh.: =2a.s,
Fpaq)mcn 3aBUCUMOCTU OT BpPCMCHU IJId HNPOCKHOUHU YCKOPCHUSA, HNPOCKIHUU
CKOPOCTH, TPOEKLUUU TMepeMelIeHusl, KOOpAUHATHl IPH PABHOYCKOPEHHOM
HpHMOHHHeﬁHOM JABHUKCHHUU
CBoOonHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE Tela IO
Ls BEpPTUKANMU (BW)KEHUE TeJa BHHM3 MU BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHHU JUISI MPOEKUUH YCKOPCHHS,

MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TIAJEHUU Tejaa TI0




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella IO OKpyKHOCTH. Hampapnenue
CKOPOCTH.

Qopmyna g BBIYUCIECHUS CKOPOCTH Yepe3 paauyC OKPYXKHOCTH U TMEPHOJ

oOpareHus:
27R
=
T
16 LlenTpocTpeMuTenbHOoe yckopeHue. HampapiieHne II€HTPOCTPEMUTENHLHOTO
yckopeHusi. @opMyiia Jj1si BBIYUCICHUS YCKOPEHUS:
2
a. = U
“ R
dopmyia, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaleHHUS:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia i BBIYUCICHUS INIOTHOCTHU:
1.7 _m
P=7
1.8 Cwita — BekTopHas ¢puzuveckas BennunHa. CI0KeHHe CHIT
1.9 SIBnenune nnepuuu. llepssiii 3akoH HeroTOHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTh BEKTOPA YCKOPEHHUS TENNA U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopencrteue ten. Tperuii 3akon Herorona:
1.11 - -
F 21 = -F1—>2
TpeHue nokosi U TpeHue ckoibxkeHus. Popmyna A BHIYUCICHUS MOAYIS CHIIbI
1.12 TPEHUS CKOJIbKEHUSA:
F_=u-N
=t
Hedbopmarust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMSL:




My - M,
F=G.-—L_—2
'L
Cuna TspKecTd. Y CKOpeHre CBOOOTHOTO MaeHUs.
dopmya a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H noBepxHocTH 3emin: F = mg.
JBmxenue mimanet Bokpyr CousHia. [lepBast kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Hmnynbc Tena — BeKTopHas pu3ndeckasi BeJIMYUHA.
p=mo

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
D=my0, +m,0, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyna asisi BBIYUCICHUS paOOThI CUJIBL:

A=Fsoos0.

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u MOTCHIMAJIbHAsA SHEPIHUsl. (DopMyna JJIs1 BBIYUCIICHU A

KMHETUYECKON IHEPTUM:

N
mu-
E.=

K

TeopeMa o kuHeTHueckou sHeprun. Gopmyra 1 BHIYUCICHNUS OTCHIMAIBHON
SHEPruy Tela, MOJHATOTO

Haxg 3eMIIEH:

E,= mgh

1.19

MexaHnueckas SQHEprus:
E=E.+E ?

3aKOH COXpaHEHMsI MEXaHN4ECKOU sHeprun. Popmyia 1 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHEpruy B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHue MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[IpocTbie MexaHU3MBI. «3070TOE TPABUIO» MEXAHUKH.
Preraar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHUS pblyara:




M +M, +..=0
[ToaBuxHBIN 1 HeTTOABWKHBIN O6510KU. KITJ] mpocThIx MEeXaHH3MOB,

n= Anonesas
Aaarpaqenaax

JlaBiienue TBEpIOTO TENA.

®dopmyrna 7151 BEIYUCIICHHS TaBJICHHS TBEPIOTO Tena:

_F
pP==-
191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.
' I'uppocraTtuyeckoe naBieHNE BHYTPU KUIKOCTH.
®opMmyna 17151 BBIYMCICHHS 1aBICHUS BHYTPU KUIKOCTH:
P=pgh+pn,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. Popmyna ISl ONPEIACICHHUS BBITAIKHMBAIOIIEH CHUJIBI,
JEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIHU Ta3:
1.2
3 F Agx. =P gV
VYcnosue nnaBanus tena. [InaBanue cyaoB U BO30yXoOIJIaBaHUE
Mexannueckne KoJjieOaHus. AMIUIMTYJA, TMEPHOJ M YacToTa KoJieOaHUH.
104 ®dopmyiia, CBSI3BIBAIOLIAS YACTOTY M MEPUOJT KOJICOAHUI:
v=L
T
{25 Marematudeckuil ¥ NpPYKUHHBIM MasTHUKM. [IpeBpamieHue sHeprum Ipu
. K0J1e0aTeIbHOM JABM)KEHUU
1.26 3aryxatomue kKonebanus. Beinyxenusie konebanus. Pezonanc
Mexannueckue BoJIHBL. [IpoosibHBIE M momnepedyHble BOJHBIL. J[JIMHA BOJHBI U
CKOPOCTb pacIpOCTPAHEHHUS BOJIHBI:
1.27
h=v-T
198 3ByK. ['poMKOCTh U BbICOTA 3ByKa. OTpa)k€eHHE 3BYKOBOW BOJHBI Ha TpaHUIIE
. nByX cpenl. MH(ppa3Byk u ynpTpa3Byk
1.29 Ipaxmuueckue pabomul




N3mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMMEIOBOW CHIIBL; KECTKOCTH
NPYXUHBL, KO3PQPUIIMEHTa TPEHUsI CKOJbXEHUS; paOOThl CHJIbI TPEHUS, CHIIBI
VIOPYTOCTH; CpelHEH CKOPOCTH MBIKEHHUS OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
ycKOpeHusi Opycka Mpu JBWKEHHH MO HAKIOHHOM IUIOCKOCTH; YacTOTHI W
neproja KojeOaHWH MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl W Iepuoja
Koje0aHui MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YOPYTrOCTH NpHU TOIBEME Tpy3a C MOMOINBIO HEMOABHKHOTO
6510Ka; pabOTHI CUIIbI YIPYTOCTH MPHU NOIBEME Ipy3a ¢ MOMOIIbIO MOJIBUKHOTO
OIoKa.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOW CHIIBI OT 00BEMaA MOTPYKEHHOM
YacTH Tela U OT TUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIIBI
OT MAaCCBI TeJa; CUJIBl TPEHUS CKOJIBXEHHUS OT CHJIbI HOPMAJIbHOT'O JABJICHUS U OT
po/ia MOBEPXHOCTH; CHJIbl YIPYTOCTHU, BOSHUKAIOIICH B MpYXHUHE, OT CTEHEHU
nedopMaluu MpYy>KUHBI, YCKOpeHUs: Opycka OT yrila HakJOHa HampaBIsIoLIeH;
neproja (4acToThl) KOJIeOAaHUN HUTSHOTO MasTHUKA OT JUITMHBI HUTH; MEpPHOJA
Koje0aHui MPYKUHHOTO MasTHUKA OT MAacchl Ipy3a U KECTKOCTU MPYKUHBI;
UCCIIEIOBAaHNE HE3aBHCHMOCTH IEpHOoJia KOJICOAaHWI HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBUSI paBHOBECHS phluara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPHUMEPHl JABWKCHHMS C pa3IUYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOJE U
TEXHUKE, TPUIMBBI W OTJUBBI, JBIWKeHUE IUIaHET CONHEYHOW CHCTEMBI,
PEaKTUBHOE BUJKCHME JKHUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJIECHUS Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIpPHITHE

3BYKOB JKMBOTHBIMH, 3CMJICTPACCHUC, celicMuuecKue BOJIHBI, HYHaMH, 3X0

1.31

Texuuueckue ycmpoticmea: CUUIOMETpP, NAaTUUKU TOJIOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, IUHAMOMETp, TOJIIUIHUKHA, PAKEThl, pbIYar, TOJBIKHBIA U
HEMOJIBWKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY,
COOOIIAIOIIUECS COCY/ABI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

UCTIOJIb30BAHUE YIbTPA3BYKa B OBITY U TEXHHKE

TEIUIOBBIE ABJIEHU A

2.1

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJIIPHO-KMHETUYECKOM  TEOpPUU  CTPOCHHUS
BemiecTBa. Mojienu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIeCTBa.

Kpucrannuueckue u amopgHble Tena

2.2

ILBI/I)KGHI/IG qacTull BCHICCTBA. CBs3b CKOpPOCTH  ABHIXKXCHUA YaCTUIl C




TeMIiepaTypoii. bpoyHoBckoe nBmwkenne, muddys3us

2.3 CMmauyuBaHue Y KaWUISIPHBIE SIBIICHUS
24 TennoBoe pacIIMpeHHE U CKaTUE
2.5 TennoBoe paBHOBECHE
Y Buyrtpennsas sHeprus. PaGora u Teruonepenadya Kak CHOCOOBI HM3MEHEHHS
. BHYTPECHHEHN SHEPrUuu
2.7 Bunae! Tennonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3IYYEHUE
HarpeBanue wu oxnaxnenue Tten. KomumuecTBO — TemnoTel. Y jaenbHas
TEIUIOEMKOCTb:
2.8
O=cm(t,—t,)
3aKOH COXpPAaHEHHUsI PHEPrUU B TEIJIOBBIX MpOIECCaX. YPaBHEHUE TEIJIOBOTO
2.9 Oananca:
O+0,+..=0
Ucnapenne u koHuaeHcanus. V3mMeHeHHe BHYTPEHHEH SHEPrud B MPOLECCe
510 ucrapeHuss U KoHjAeHcauuu. KumeHwe IKHIKOCTH. YJenbHas TeIioTa
' napooOpa3zoBanus: L = Q/m
2.11 BnaxnocTs BO3ayxa
[InaBnenne wu Kpuctainuzauus. V3MeHeHWe BHYTPEHHEH SHEpPrud MpHu
MJIaBJICHUU U KPUCTAIUIM3AIUU. Y IeJIbHAS TEIUIOTA IIaBJICHUS:
2.12
7\.32
m
BuyTpenHss sHeprusi cropanus TOIUIMBA. Y iefIbHAs TEIUIOTa CTOPAHUS TOIINBA:
2.13 q=0/m
2.14 [Mpuanums! padoTts! TemtoBsix apurateneid. KI1/1 rermmosoro aqeurarens
IIpaxmuueckue pabomoi
H3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOrO0 LWJIMHAPA; KOJUYECTBA
515 TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (PUKCUPOBAHHOM

Macchl, B KOTOPYIO OIIYIIEH HarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAaHHOTO HArpeThIM IHWJIWHIPOM, TOCJIE OINMYCKAaHHS €ro B BOJY KOMHATHOM

TCMIICPATYPhI; OTHOCHUTEIBHOM BJIQYKHOCTH BO311yXa, yZ[G.HBHOI\/'I TCIIOThI




IIaBJICHUA  JIbJA. HCCJ’IGILOB&HI/IG HN3MCHCHHUA TEMIICPATYpPbl BOABLI IIPU
PA3JIMYHBIX YCJIOBUAX; ABJIICHUA TeII00OMEeHa npu CMCIIMBAHHUU XOJIOI[HOﬁ u

ropstue BOJBI; MpoIiecca NCIapeHHs

Duszuveckue s671eHUS 8 npupoae: IMMOBEPXHOCTHOC HATSXKCHUC WM KAIIUJIJIIPHBIC

2.16 SIBIICHUS B NPUPOJAE, KPUCTAJUIBl B Npupoje, usnydeHue CoiHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl UCIOJIb30BaHUs KPUCTAILIOB,

517 KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS

. JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa, ABUraTelb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onextpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsA0B
3.2 B3aumoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexktpuueckoe mnone. HanpsxkéHHocTh anekTpuueckoro mnoias. IlpuHnun
' CYNEPHO3UIMHU JEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE)
35 Hocurenn osnexrpuyeckux 3apsanoB. /[leficTBHE DIIEKTPUYECKOrO IO Ha
. JNEKTpUYECKHUE 3apsiabl. [IpOBOIHUKN U AUDTICKTPUKU
[TocTostHHBIN 3nekTpuyeckuil ToK. JlelcTBus anekTpuueckoro Toka. Cuia Toka.
3.6 Hanpsokenue.
I=q/t,U=A/
37 DNEKTPUUECKOE COITPOTUBIIEHUE. Y AETBHOE IJIEKTPUUECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akoH OMa a1 yyacTka aekTpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapamnenpHOE COCIMHEHNE IPOBOJHUKOB PABHOTO CONPOTUBIICHHUS:
U=U,;I=1+1I,; Rzg.
CMemaHHbIe COEJUHEHNS IPOBOIHUKOB
Pabota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3.11 3akoH [[xoyins — Jlenna:




Q=12'R~r

OnbiT Opcrena. MarHuTHOE TOJN€ MPSAMOrO MPOBOJHMKA C TOKOM. JIMHMM

3.12 .
MarHUTHOM MHAYKIIMHU
313 MaruuTHoe 10J€ IOCTOSIHHOTO MarHuta. B3aumopaelcTBue NOCTOSHHBIX
‘ MarHuTOB
3.14 JleficTBHE€ MarHUTHOTO I10JISL HAa IIPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHOW UHAYKIMU. [IpaBuio Jlenma
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO  CONPOTUBJIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, BO3HHMKAIOIIETO B MPOBOJHUKE
216 (pe3ucTopsl, JaMIouKa), OT HAINPSHKEHUS HA KOHIAX MPOBOJHMKA; 3aBUCUMOCTH
' CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IUIOIIAN €r0 MOMEPEYHOr0 CEYEHHUs U
YAEIBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBwiia A IEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEA0BATEIIBHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWJIA ISl CUJIBI 3JIEKTPUUECKOTO TOKa MpH
napajyIeIbHOM CO€IMHEHNH ITPOBOJHHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qusuueckue A61eHUA 6 Npupode: DBIEKTPUUYECKUE SIBICHHUS B arMocdepe,
3.17 AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, JIpei( MOTIOCOB,
POJIb MAarHUTHOTO TOJIS IS AKU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKON, aMIEpMETp, BOJBTMETP, pPEOcCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJICKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTellbHbIE AJIEKTPONIPUOOPHI (mpumepsl), JIIEKTPUUECKHUE
NPEAOXPAHUTENH, JJIEKTPOMATHUT, JJIEKTPOJABUIATENb IOCTOSHHOIO TOKa,
reHepaTop NOCTOSHHOTO TOKa
3.19 OneKkTpoMarHuTHeIe BOJHBIL. [1Ikana 351eKTpOMarHUTHEIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiiHOe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
322 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
3.94 JInnza. Xon nyueir B nuH3e. DokycHoe paccTosiHMe JMH3BL. OnTHYeckas cuia
' muH3bl: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onrudeckue mpudopsI




IIpakmuyeckue pabomul
N3mepenne onTtuueckoi CHibl coOMparomei JHUH3bI;, (OKYCHOTO pPAaCCTOSHHS
coOuparomeld JHUH3BI (MO CBOWCTBY paBEHCTBA pPa3MEpOB TpeaMeTa W

M300pakeHMs, KOrja MpPEeaMEeT PacIioNioKeH B JBOWHOM (OKYyCe), MOKa3aTels

3.26 MPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300pakeHUs, OJYIEHHOTO C TIOMOIIBI0 COOMPAIOIICH
JUH3BI; M3MEHEHUS (HOKYCHOTO PpACCTOSHHUS JBYX CIOXXEHHBIX JIMH3;
3aBHCHMOCTH YIJIa MPEIOMIICHHUSI CBETOBOTO Jiyya OT yIJia MaJeHHs] Ha TpPaHUIe
«BO3JlyX — CTEKJIO»
397 Qusuueckue senenus 6 npupode: 3atmenuss ConHua u JIyHbl, IBeTa Ted,
' ONTHYECKHUE SBJICHUS B aTMOochepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (oToamnmapar, ONTHYECKHE
. CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peaknuu anbda-u Oeta-
. pacnana
4.2 Omnsitel Pe3epdopaa mo paccesauto anbda-gactui. [Inanerapras moaens aTroma
4.3 CocraB aTroMHOTrO0 siapa. M30TombI
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHble peakiuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOTO U MAaCCOBOI'O YHCET
DQusuueckue sA61eHUs 6 Npupode: ECTECTBEHHBIM pPaaUOaKTUBHBIA  (oH,
4.6 KOCMHUYECKHE JIy4d, pPaJdOaKTUBHOE W3Iy4Y€HHE MPHUPOAHBIX MHHEPAJIOB,
JENCTBHE PAMOAKTUBHBIX U31y4YECHUN HA OPraHU3M 4YeJI0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHAUBHUIYabHBIM 103UMETp, Kamepa

BuiibcoHa, siniepHas s3HepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka 9 knacc/ [lepoiikun U.M., I'ytauk E.M., IBanoB A.W. u ap.
AxkimmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
®usuka 7 kiacc, Pusuka 8 knacc/ Iepeikun .M., UBanos A.H.
AxktuonepHoe obmiectBo «M3narensctBo «IIpocBemnienne»
METOANYECKUE MATEPUAJIBI IUISA YUUTEJIA

* Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®uznka. COOpHUK BOIIPOCOB U
3anay. 7-9 knaccesl. — M.: Jlpoda.

* JIebenera O.U., I'ypenkas H.E. ®usuka. lnarnoctuueckue paboThl 1Jis
IPOBEAEHUS POMEKYTOUHOM arrectanuu. 7-9 knaccel. — M.: BAKO.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
* http://www.ege.edu.ru

* http://www.mon.ru.gov.ru

* http://www fipi.ru

* http://www.school.edu.ru

* http://www.elibrary.ru/defaultx.asp

* UHTEPHET-1IKOJa u3aaresibeTBa «IIpocsemenne»: «Pusnka»

* http://www.1september.ru

* http://vvvvw.som.fio.ru
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