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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 (QU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm ¢eaepaibHOi pabodel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera «Ou3nkar».

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMUXCS W OpPTaHHW3aIUi0 H3ydeHUs
¢u3MKN Ha AESITENbHOCTHON OcHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00IIIeTO 00Opa30BaHMUS.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIIXCS.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOM
MOMOIIH YYUTEIIO B CO3/1aHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB H
SBJICHUN, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (PuU3NUECKOM
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosee sCHble OOpa3lpl MNPUMEHEHHUS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TWIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHHS B CTPYKType OOIIEro
o0pa3zoBaHHsl COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usnku Ha 0a30BOM ypOBHE TIpEaAIoiaraeT OBJIAJECHUE
CIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

+ HAYYHO OOBSICHSTH SIBJICHUS;

+ OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIEIOBAHUS;

+ UHTEPNpPETHPOBATH  JAaHHBIE W  WCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BBIBOIOB.

[lemn wu3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenMera «@Dusumka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®exepanuu, peanru3yrOIINX
OCHOBHBIE  001I€00pa3oBaTelbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepersa npoceienust Poccuiickoin @enepauuu (IpoToKoJI OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHUE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIBbHOCTH, CBA3aHHON ¢ (PM3MKOM, IOArOTOBKA K
JaJbHeNIIeMy 00yYEeHHIO B 9TOM HaIlpaBJICHUU.

JIoCTroKEHHE JTUX IeJeld MporpaMMbl Mo (HU3MKE Ha YPOBHE OCHOBHOTO
o01rero o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CIIEIYIOMNX 3a4aY:

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

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSCHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINMX pacu€THBIX 3a1ady C
UCTIOJIb30BAHUEM dusnueckux MoJIeIeH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBICHUS U BBIOIHATH OMBITHI,
nabopaTopHble pabOTBI M AKCIEPUMEHTAJbHbIE HCCIEAOBAHUS C
MCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OocBOCHHE MPUEMOB PaboThl ¢ MHPoOpMalmerd (HU3NIECKOTO COMEpIKaHMUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHKE WH(POpMALUY;

3HaKOMCTBO c0 cepaMu npodecCHOoHANbHON AEeATEeNbHOCTH, CBA3aHHBIMU
Cc (Qu3MuKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3UUECKON HAYKH.

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

o0pa3oBaHus OTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIeNI0), B 8
Kiacce — 68 yacoB (2 yaca B Hezenw), B 9 kitacce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemselii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTeNb eJaeT BbIOOp MPOBEICHUS



7abopaTOpHbIX PabOT W OMBITOB C YYETOM WHIMBHIYATbHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa JKCIEPUMEHTABHBIX 3a7aHui, TpejiaraéMplx B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAIOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OuU3znyEcKUe SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4alOT TPUPOY.
EcTecTBeHHOHAyuYHbIi METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEeIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHue LEHbI AJIEHUS KAl K3MEPUTEIBHOTO MpUOopa.
2. N3mepenue paccTossHui.
3. H3mepenue oO0bEMa XUAKOCTH U TBEPIOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypbl IMPU NOMOIIM KHUJIKOCTHOTO TEPMOMETpaA WU
JaTYuKa TEMIIEPaTypBhl.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUSI 0 CTPOCHNH BelleCTBA.

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

JBr>kenne dacTtull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpucTamIM4eckux) Tes. B3anMocBs3p MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpauuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUSI.



2. Habmonenue nuddysun.
3. HabGmomenue  sBmeHud,  OOBSACHSIOMIMXCS ~ MPUTSHKEHUEM  WJIH
OTTaJIKUBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnsie padomel u onvimul.

1. OueHka JuWaMeTpa aroMa METOAOM psIoB  (C  UCIIOJIb30BAHUEM

dotorpaduii).
2. OmbITH IO HAOIOACHUIO TEIIOBOTO PACIITMPEHHUSI Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. JIBuskeHue M B3auMoaeiicTBHeE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KAk NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
0o0BEMa BelIecTBa.
Cuiia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuiia ynpyroctd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCcKOro IBMXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOJIMHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPITUU.
4. HabmroneHnve nu3MeHeHus: CKOPOCTH MPHU B3aUMOIEHCTBUU TEJl.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JABUKEHHUS (IIApUKA B XKUJKOCTH,
MOJIEJIH 3JEKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJIBbXKEHHUS Opycka WM IapuKa o
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTspkeHus (nedopmarun)
NPYKUHBI OT MIPUIIOKEHHON CHUIIBI.

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

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBineHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0BbEMma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMUA TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ 'mMapocraTnyeckuii
napajaokc. Cooburaroniyecs: cocysl. [ uapaBmuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHMS
BO3aymHONW o6osouku 3emuu. Ombir Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrpyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCUMOCTbD AAaBJIEHUS ra3a OT TEMIEPATYpPBHI.

[lepenaua naBiaeHUs JKUIKOCTBIO U Ta30M.

Coolmiaromuecs: COCybl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBrsi aTMOC()EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja ¥ MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABaHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TET 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 HE3aBUCHUMOCTH BBITAIKWBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJI0 B JKHUAKOCTH, OT O0bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM KOHCTPYMPOBAHHUE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pasznen S. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas padbota. MOIIHOCTb.

[IpocTtbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

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

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpailieHre OJHOTO BHIA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimul.

1. Ompenenenue pabOThl CUIIbI TPEHUS IMPU PABHOMEPHOM JBUXKEHUU Teia

10 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.

3. M3smepenue KII/l HaKTOHHOM NIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXaHUYECKOW SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUYECKOW TEOPHH.
CmaurBaHu€ U KaOWJUISIPHBIE ABJIEHUS. TEnIoBoe pacliupeHre U CHkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl M3MEHEHHsI BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpILICHUE paboThI. 33791131 TeIIoNnepeauu:
TETJIONPOBOJAHOCTh, KOHBEKIIMS, U3TyUYCHHE.

KoanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIOBOro Oamadca. IlmaBmeHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOC(hEpHOTo
JTaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHas TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermnoBbix aBurarenei KIIJ[ TemmoBoro asurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. HabmroneHnue 6pOoyHOBCKOTO JBHKCHHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HalGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TemioBoro pacimmpeHus Ted.

M3meHeHne naBieHUs Ta3a MpU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bune! Teruionepenauu.

OxytakIeHue IPU COBEPIIICHUU PabOTHI.

HarpeBanue npu coBepiieHuu pabOThl BHEIIIHUMU CHUJIAMU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMUYHBIX BEIIECTB.
Habaronenue kurenus.

HaGmronenue noctossHCTBa TeMIepaTypbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEICH.

Jlabopamopnsie padomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIUA caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEIL.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HarpeBaHUS WM OXJIAKICHUS.

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

HaGmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B Ppe3ysibTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne SBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUAM ITAITUHIPOM.

OnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIApEeHUs.

OnpenesneHrne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsDKEHHBIX  Tell. 3akoH KysnoHa (3aBUCHMOCTB  CHJIBI  B3aMMOJECHCTBUSA
3apsUKEHHBIX TEJl OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKY TEIIAMH).

Onexrpuueckoe mnone. Hanpspk€HHOCTh dnexTtpuyeckoro mons. IIpuHnun
CYHEPNO3ULIMU HJIEKTPUUECKUX ITOJIEN (HA KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOgHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsAaa.

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
M cTOYHMKM TOCTOSHHOTO TOKAa. J[eMCTBUSI AIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIMpSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
aas ydactka uend. llocnemoBarenbHOe UM mapajuieIbHOE — COEOUHEHHE
IPOBOJIHUKOB.

PaGora u MOIIHOCTH dNeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LIeTH U MOTPEeOUTeNn dEKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHOoe nosie. MarouTHOe 1oJie 3eMJIM U €ro 3Ha4eHHUE IS )KU3HU Ha 3emiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. Jl€IICTBME MArHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHME S3IEKTPOJBUTATENIe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SAABieHne 3MeKTpOMarHuTHON HHAyKuuu. [Ipasuino Jlenna.
DneKTporeHeparop. CriocoObl  MONy4eHHUST ~ DJICKTPUUECKOH  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TUAIEKTPUKH.
MopenupoBaHue CHIIOBBIX JIMHUM JJIEKTPUYECKOTO MOJIA.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBb11 pa3psia.
. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marasuH cOIpOTUBIICHUN.
. B3anmoneiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3eIEHHUs ITOJ0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHUEe MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMAarHurT.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomel u onvimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEUCTBUSL DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHMKU U
JURJTIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN TIENH TTOCTOSTHHOTO TOKA.
N3mepenue u peryiupoBaHUE CUJIbI TOKA.

N3mepenue u peryianpoBaHie HAMPsKEHUS.

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

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOrO
CEUYEeHUS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MHapaJUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEpe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOIO TMOJs MOCTOSIHHBIX MAarHWTOB TMPU  HUX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPETIKY.



17. ONBITEL, JEMOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBl  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 AMEKTPOABUTATENS.

20. U3mepenue KIIJl 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxkeHue. CpeaHsas U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMOIMHEHHOEe aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHomepHoe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

ITepsbiii 3ak0H HptoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HerotoHa.
[TpyHIMI CyNIepIIO3ULIUA CHJL.

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

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxkenue ruta”er Bokpyr Comnpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysku.

PaBHoBecue matepuanbHON TOUkU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpameHusi. MoMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHenne mMmiynbca. Mmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTuBHOE ABUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKecTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas dHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIHMH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUM JBUKEHHUS OJHOIO M TOrO € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEMHOTO IBUYKEHHUS.
HccnenoBanye Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella O OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Temexxka» 1npu €€ PAaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIHLHO KaOMHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja W ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmonenue paBeHcTBa CUIT IPU B3aUMOICHCTBUU 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 IMAJICHUM.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPY’KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPHUKA WITU TEIICHKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa M0 HAKJIOHHOM TUIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBWDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

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

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOIBXKEHUS.

Omnpenenenne XECTKOCTH TPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIIKCHUU Tella
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH MpPU MOABEME Tpy3a C
UCIIOJIb30BaHMEM HEMOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKko0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUsA U BOJHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTya. MaTeMaTudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPTrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — kosebanus.  BbpiHyxkaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHbele n
IIONIEpEYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TeJIE, CENCMUYECKNE BOJIHBI.

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

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOaHUM U pPE30HAHCA.
PacnpocTpanenye npoaoIpHBIX U NONEPEYHBIX BOJIH (HA MOJEIIHN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimul.
1. OnmpeneneHue dYacTOThl W Mepuoja KoJieOaHMM MaTeMaTH4eCcKOIo
MasiTHUKA.
2. OmnpeneneHue 4aCTOTHI U IEpr0a KoJaeOaHU NPYKMHHOTO MasiTHHUKA.
3. HccrnenoBanue 3aBUCMMOCTHU Teproia KoueOaHuil MOABEIIEHHOTO K HUTH
rpy3a OT AJINHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbl, JIEMOHCTPUPYIOLME  3aBUCHUMOCTh N€pUoAa  KoJeOaHui
NPYKMHHOTI'O MasiTHUKA OT MaccChl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.
Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHUTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBolicTBa
AJIEKTPOMAarHuTHeIX BoOJH. [llkanma snekTpoMarHUTHBIX BOJH. lcmonb3oBaHue
3JIEKTPOMATrHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBHIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€e ABJIEHMS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

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

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTuyeckas cHUCTeMa. BIM30pyKOCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jemoncmpayuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

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

OnTuyecKuid CBETOBO/I.

Xon nyuyer B coOMparolei JIMH3e.

XoJ 1yder B pacCEeMBArOIIEH JIMH3E.

[Tomyuenue n300pakeHUt ¢ TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Monens rnasa.

11. Pa3noxenue 6eoro cBeTa B CIEKTP.

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

W X N U WD e

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrJia
naJiCHUsI.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

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



4. IlomydeHnue n300paxeHuit ¢ MOMOIIbIO COOMPAOIIEH JTUH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoen
JIMH3BI.

6. ONbITHI O Pa3JI0KEHUIO OEIOro CBETa B CIEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB IMPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 norioueHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hykmnonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX s1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U dHEpruu. Peakuuu cUHTE3a U
nenenus siaep. Ucrounuku sHeprun CoaHIa U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYEHHW HaA IKUBbIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHekTpbl U3JIYyYEHHUS U HOTJIOIICHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cu€Tunka HOHU3UPYIOIIUX U3TyYCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHENYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (o ¢poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBLHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0IINN MOTYJIb TIPEIHA3HAUEH AJII CUCTEeMaTH3allH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbITa  JESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca GU3MKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy M0 (u3nuke s OoO0ydarommxcs,
BBIOpABIINX ATOT YYEOHBIN MPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAATPaMOTHOCTb: OCBOEHUE HAYYHBIX METOAOB HCCIEHOBaHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TOJIydeHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCIE
KAUYE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIEC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjieia peaau3yeTcs
32 CY€T TOro, 4YTO OOYy4YalOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHSTH
dbu3nyeckue IBIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIEJOBAHUSI (PU3HUECKUX SIBICHUH, B TOM
YuCcIie JUIsl IPOBEPKU FUIIOTE3 U MOJyUYEHUSI 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

N3ydeHnne (pu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs HAIpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX

pE3yNIbTATOB.

B pesynbrare usyueHus (pu3MKu Ha ypOBHE OCHOBHOTO 00OLIEr0 0Opa3oBaHUs

y oOyuatomerocst 0yayT cpopMUpOBaHbl CIAEAYIOIIUE JIUUYHOCTHBIE PE3YyJIbTaThl B

4acTH:

« 1) maTpmoTH4YeCcKOro BOCIUTAHMSA:

+ - NIPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUMCKOU
($u3nuecKoil HayKu;

- [ICHHOCTHOE OTHOIIEHHE K JJOCTUKEHUSIM POCCUMCKUX yUEHBIX-(U3UKOB;

« 2) rpaIaHCKOIr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

+ - TOTOBHOCTh K aKTMBHOMY YYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO3HAYNMbBIXH
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHHIMA
(1)5637197 8

e - OCO3HaHME BAXXHOCTH MOPAIbHO-dTUYECKHUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

« 3)3cTeTHYECKOro BOCIUTAHMS:

« - BOCHPUATUE ICTETUUYECKUX KAa4eCTB (PU3NUYECKON HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

+ 4) HEHHOCTH HAYYHOI0 MO3HAHMSI:

¢ - OCO3HAHHE LIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HWHCTPyMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI;

¢ - pPa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, MHTEpEca K MCCIEA0BATEIbCKON
NEeSATENbHOCTH;

« 5) dopMupoBaHus  KyJAbTYPbl  3A0POBbSI M  IMOIHOHAJBHOIO
0J1aromoJryyus:

¢ - OCO3HaHME IIEHHOCTH 0e30macHoro oOpas3a >KM3HM B COBPEMEHHOM

TEXHOJOTMYECKOM MHpE, BaXKHOCTH NpaBWJI O€30IIaCHOrO0 IOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM O00OPYIOBAHHEM B
JOMAIIHUX YCIIOBHUSIX;

« - c(hOpMHUPOBAHHOCTh HaBbIKa pEQUIEKCHM, INPU3HAHUE CBOEr0 IpaBa Ha
OLIMOKY U TaKOTO )K€ IIpaBa y Ipyroro 4yejaoBeKa;

« 6) TPy10BOI0 BOCIIUTAHMSI:

e - AKTHBHOE YYacTHE€ B pPELICHWHM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNpbHON  OpraHu3alH, Topoja, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIKUX B TOM 4YHCIE M (PUIUUECKHX
3HaHUM,

+ - HHTEPEC K MPAKTUYECKOMY U3YUECHUIO Mpodecchii, CBA3aHHBIX ¢ (PU3UKOM;

« 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS

¢ - OpPMEHTAlUs Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pEIEeHUs 3ajgad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEJIbI;

« - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOIeM U IMyTel ux

peleHus;

« 8) aganTanuM K M3MEHSIIOIUMCSI YCJOBHSIM COLUMAJIbLHON U NMPHPOIHOM
cpeabl:

« - TOTPEOHOCTh BO B3aWMOJCHCTBUU TMPU BBHIMOJHEHUU WCCICIOBAHUN W
MPOEKTOB (hU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTHX;

¢ - TIOBBIIEHHE YPOBHA CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JEATEIILHOCTD;

« - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ncie GOPMYyIHPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

+ - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTH
buzukuy;

« - IUIAHUPOBAHHE CBOETO pAa3BUTHS B TNPUOOPETEHUM HOBBIX (UBNYECKUX
3HAHUM;

+ - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHU;

e - OLEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MOKHBIX IIO0OABHBIX MOCIEACTBHIMA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOy4yaroiierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHbIC YICOHBIC NEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TeHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:
* BBISIBISITh M XapaKTEPHU30BaTh CYIIECCTBEHHBIE TMPU3HAKA OOBEKTOB
(sIBJICHUMN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUNA, OCHOBAHUS IS
0000111eHs ¥ CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh TIPUYMHHO-CJIEICTBEHHBIE CBS3M TMPU H3YYCHUH (PU3NYECKUX
SBJIGHUN U MPOIIECCOB, J€NaTh BBIBOJBI C UCMOIb30BAHUEM JIETYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIOTE3bl O B3aHMMOCBA3SX
(bU3HYECKUX BEJIIUYUH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO0 pelieHus y4dyeOHOH ¢u3uYecKon
3aaun (CpaBHEHHE HECKOJBKUX BApUAHTOB pEIEHUs, BHIOOp Hamboliee
MOAXOJAIIETO C Y4ETOM CaMOCTOSATENIBHO BBIJIEIICHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/LCKHeE TeHCTBUSA:

UCIIOJIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKuii SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DHU3UUECKOTO
SIBJICHUS;

OLICHWBATh Ha NPUMEHUMOCTH U JOCTOBEPHOCTh HH(pOpMalHio,
MOJYYEHHYIO B X0JI€ UCCIIeIOBAaHUS WA AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHUS U BBIBOBI 110 PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,;

IPOTHO3MPOBATh BO3MOXKHOE  JajbHeWIee pa3BUTHE  (PU3UYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHSATh Pa3INYHbIe METObl, HHCTPYMEHTHI U 3alPOCHI PU TOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOU y4eOHOI
dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (QOpMy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JuarpaMMaMu, HHOU TpaduKoi U X KOMOMHALIUSMHU.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:

B X0J€ OOCYXIeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT  MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOW TeMbI U
BBICKA3bIBaTh HJIEW, HAICJICHHbIE Ha pElICHHE 3aJaud U TMOAJIep)KaHHe
OJ1arokenaTeabHOCTUA OOIECHNUS;

COIOCTABIATh CBOM CYXKIEHHS C CYXICHUSAMU JAPYTUX YYACTHUKOB
nuanora, 0OHapyKUBATh Pa3INuMe M CXOACTBO ITO3UIIHI;



+  BBIPAXKATh CBOKO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

+ MMyOJMYHO MPEACTABISATH PE3YIHTATHl BHIMOTHEHHOTO (PU3UYECKOTO OTBITA
(3KCIEpUMEHTA, UCCIIEIOBAHHUS, TPOEKTA);

« ITIOHUMATh " HCITOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOM u
WHIUBUAYAJIbHOW paboOThl TPU PEIICHUM KOHKPETHOW (U3UYECKOU
npobieMbl;

s IIPUHUMATH LIETU COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICVCTBUS
no e€ JOCTW)KEHHUIO: pachpeaesisiTh pPOJid, OOCYXJIaTh MNPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

+  BBINOJHATH CBOIO YacTh pabOThI, JOCTUTAsT KAaU€CTBEHHOI'O pe3yJbTara Io
CBOEMY HANPABICHUIDO W KOOPAWHHUPYS CBOHM JCUCTBUA C APYTHAMU
YJIecHAMH KOMAaH/IbI;

+ OIICHMBAaTh Ka4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT IO KPUTEPUSIM,
CaMOCTOATENILHO CPOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanmus:

+  BBUIBIATH MPOOJEMBbI B )KHU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOMNX
JUI pelieHus: (pU3NYECKUX 3HaAHU;

e OpHEHTHUPOBATBHCS B  PA3IMUHBIX IOAXOAAX IPHUHATUSA  PELICHUU
(VHIMBUAYATIbHOE, IPUHATHE PEUICHUSA B TPYIIE, NPHUHIATHE PELICHUM
TPYIIION);

+  CaMOCTOSITEIbHO COCTABIIATH AITOPUTM peIIeHHs] GU3NUECKOM 3a7auu WU
IUTAHAa MCCJIEJOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHTHI PEILCHU;

+ JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

+ JlaBaTh 4/ICKBATHYIO OLIEHKY CUTYallUH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

+ OOBACHATP MPUYMHBI JIOCTHXKEHUS  (HEAOCTH)KEHHs) PE3yJbTaTOB
JESTEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

* BHOCHUTb KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
($uU3MYECKOTO HUCCIEOBAaHMS HWJIM TPOEKTa) Ha OCHOBE HOBBIX
0OCTOSITENILCTB, W3MEHUBIIUXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HHMKIINX TPYIHOCTEMN;

¢ OLEHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIU U YCIOBUSM;

+ CTaBUTH ce0s1 HA MECTO APYroro 4eloBeKa B XOJI€ CIOpa WM JUCKYCCUHU
Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HamepeHus u J1bso0d O ddivsbeRux | [ |ax



INPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSIHUSA BeIllecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TMPSAMOJIMHEWHOE), TPACKTOPUS, PABHOACHUCTBYIOIIAS
cuna,  gedopmarus  (ympyras, IJjacTU4YecKasl),  HEBECOMOCTb,
COOOUIAIONTUECS COCY/IbI;

paznuuath sABiaeHUs (AudQy3us, TEIIOBOE ABMKEHHUE YaCTUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKCHHME, HEPABHOMEPHOE  JBWIKECHHE, HWHEPLMS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIVIEHHOM OCBIO
BpalllCHUsI, TEpeaada MAaBiICHUS TBEPABIMH TENAMH, XKUIAKOCTAMU U
razamy, arMocdepHoe JaBjieHWe, IUIaBaHUE Tejl, [MpeBpalleHUs
MEXaHMYECKOM JHEPruM) IO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JJIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3UYECKUX  SBJICHHUHA B
OKpY’>KalollleM MHpe, B TOM 4HcCle (PU3NYecKHue SIBICHHUS B MPHUPOJE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMHM B >KMBOM M HEXUBOU
IIPUPOJE, NEUCTBHE CHUIBI TPEHUS B IPUPOAE M TEXHHKE, BIMSHUE
aTMoc(epHOro JaBJICHHUS Ha >KMBOW OpraHU3M, IUIABaHHE PBIO, pbIYaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
¢usznyeckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHSSA CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJIa TpEHHWs, JAaBieHue (TBEPAOro Tena, XKUAKOCTH, Trasa),
BBITAJIKMBAIOIIASl CUJIa, MEXaHUYEeCKas paboTa, MOLIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KO3()QHUIMEHT TOJE3HOT0 JACUCTBUS MEXaHU3MOB,
KMHETUYECKass M TOTECHLIMANbHAs DHEPIWs), NPU ONMCAHUU ITPABHIIBHO
TpakTOBaTh  (U3MUECKUI  CMBICA  HUCIOJIB3YEMbIX  BEJIMYMH, HX
0003HauUeHUA W EAUHMIIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYUHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3ys MPaBUJIa CJIOKEHHS CWII (BAOJb OJHOW NpsIMOM), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),



«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud MPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOi Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBUS 33/1a4 3aIUCBHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNBI U TMPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
INPEANOJIOKEHHE  (THUIIOTE3y),  pas3jnyarb M UHTEPIPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

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

BBIIOJIHATh MPsAMBIE H3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tea,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
upoOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT
APYroM C HCHOJB30BAHUEM IPSAMBIX H3MEPEHUM (3aBUCHMOCTH IIYTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUIIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
IOTPYKEHHOM YaCTU TeJa U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU Tela, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIA
IUTaBaHMsI TEJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4€OHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBITNIOJIHATh WU3MEPEHUs, Cielysl IMPEAJOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOMYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYMH B BUJC



NPEIJIOKEHHBIX TaOnuil U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO Tela, CHJIA TPEHHUS CKOJIbKEHHUS,
JaBJIEHWE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JEHCTByIOUIas  Ha
HNOTPYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPENJOKEHHOW WHCTPYKLUUU: TIpH
BBITOJIHEHUHN HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJINYHHBI;

co0uI01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JICHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYylbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOABM)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTh;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUS U3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OIIOPOM HAa MX ONMUCAaHMUS (B TOM YHCIIE:
NOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIPABIUYECKUN  Ipecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOICTBax (PM3NYECKUX SIBICHUN M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPax)
NPaKTUYECKOr0 HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IprudopaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEUYMBONM HIM MOKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTeparypy  (pU3MUEcKOoro - coaepiKaHus, CIPaBOYHbIE MaTEpUabl,
pecypcbl cetu MHTEpHET, BlajgeTh npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(MOpMAIK (PU3UIECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKUe COOOLIEHHsS O pe3yibTaTax MpPOEKTOB
WIN y4eOHBIX WCCIEOBAHUN, TNPU 3TOM TPAMOTHO HCIOJIH30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (OUM3HMKH, COINPOBOXAAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAaHUI pacHpeneniTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBICHHBIMHU 3a/Jayami,
CIEIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

MCIOJI30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKECHUE
aTOMOB U MOJIEKYJ, arpPETraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeNa, HACHINIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOJHUKHU
U JUAJEKTPUKH, TOCTOSIHHBIHN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
pa3iuuath SIBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIvionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKE, KAWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCALIMs, IUJIABJIICHUE, KpUCTaUIM3alus (OTBEpICBAHUE), KHUIICHUE,
Temionepeaaya (TEnI0npOBOIHOCTb, KOHBEKIIHS, M3JIyYCHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, AEHCTBUS SJIEKTPUUYECKOTO
TOKAa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJIS HAa MPOBOJAHUK C TOKOM, 3JICKTPOMArHUTHASI UHIYKIIUS)
[0 ONHUCAHUI0O HUX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpY)KaloIeM MHpe, B TOM 4HCiIe (Pu3ndecKkue SBICHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWJULSIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpuponae, uziaydeHue CosiHIa, 3amMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, JIEKTPUUECTBO JKMUBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emJie, OJISIPHOE CUSAHUE, TPU 3TOM MEPEBOJINUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3nyeckre BeIWYMHBI (TeMIlepaTrypa, BHYTPEHHSSI SHEPIusi, KOJUYeCTBO
TEIUIOTHI, yJeJIbHAg TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIIOTa
MJIaBJICHUsI, yJeNbHas TeIUioTa IMapooOpa3oBaHMs, yelbHAas TeIioTa
CropaHus TOIUIMBA, KO3(PPUIIMEHT TOJIC3HOTO JEUCTBUS TETUIOBOMN



MallliHbl, OTHOCUTENbHASl BIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJIa TOKa, DJIEKTPUYECKOE HAIpPSHKEHHE, CONMPOTUBJIECHUE MPOBOJAHUKA,
yIeIbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), TMpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYUH, 0003HAUEHUSI U €IUHUIIbI
bU3NYeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBSI3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS M IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa /111 yJacTKa LENu, 3aKOH
Jlxoyns—JleHua, 3akoH COXpaHEHUsI DHEpPruu, IMpPU HSTOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alHUChIBaTh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

OOBACHITh (M3UYECKUE TMPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTHYECKUX
iaroB ¢ omnopoi Ha 1-2 U3y4YeHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUMH,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7auyd B 2-3 JEHCTBUS, HCMOJB3Yysl 3aKOHBI U
dbopmybl, CBs3bIBatONIME (PU3WYECKHE BEIUYMHBI: HAa OCHOBE aHaJM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYIIbI,
HEOOXoauMBbIe JUIsi €€ pelieHUs, TPOBOAUThL PACUETHl W CPABHUBATH
MOJIY9eHHOE 3HaUYCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bu3MYEeCKUX METOJ0OB, HCIOJb3Yysl OMUCAHUE HCCIEIOBAHUSA, BBIACIATDH
MpPOBEPSIEMOE  MPEIINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEJICHUSI UCCIIEIOBAHUS, J€1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
bu3nYecKuX CBOMCTB Tel (KanWUIIpHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/lyXa OT ero o0bEMa, TeMIEPaTyphl, CKOPOCTHU MPOIlecca OCThIBAaHUS U
HAarpeBaHusl MPHU MU3JIIYYCHUM OT LBETA M3Iy4arolmed (MOrIomarIen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUSI BOJBI OT TeMIEpaTypbl KUIKOCTU U
wiowaan €€ TMOBEPXHOCTH, OHJIKTpHU3alUs Tel W B3auMOJCHCTBUE
AIEKTPUUECKUX 3apsiioB, B3aUMOJIEMCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3YyalM3allMsi MArHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO TMOJISI Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIHUpOBATH
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATH XO/1 OTBITA U (POPMYIHUPOBATH BHIBOJIBL;
BBITIOJHATh  NOPSIMBIE  WM3MEPEHUSA  TEMIIEPATypbl, OTHOCUTEIbHOU
BJIQKHOCTH BO3JyXa, CHJIbI TOKA, HAINPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
PE3yNBTAaThl U3BMEPECHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (DPM3HUYECKOM BEIUUYHUHBI OT
OpYyrol C  HCIOJb30BAaHMEM  TMPSAMBIX HU3MEpPEHUUM  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUWKA OT €ro [JIMHBI, IUIOWIAANA IONEPEYHOIO
CEYEHHUs U YAEIBHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IIOCIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaM MUCCIEIOBAHNS;

POBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEJIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHON UHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINUNHBI;

coOJro1aTh NMpaBuiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa MX ONMUCaHMUS (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkI, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IMEKTPHUECKUE
IIPENOXPAHUTEIIHN, DIIEKTPOMATHUT, 3JIEKTPOJBUIATENb IOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMIPOMETP, ABUIATENIb BHYTPEHHETO
CrOpaHHMsl, BJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI AJIEKTPUUYECKUX
LENEN C MOCIEA0BATEIbHBIM U MapaJUICIbHBIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIeTIEH;



NPUBOJUTh  TNPUMEPHl  (HAXOAUTH HWHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUSl (U3NYECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HU JJi oOecrieyeHns: 0€30MacHOCTH MPH OO0palleHuH ¢ MpUdbopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBIISITh TMOMCK HHpopManuu (U3NYECKOTO COJEp>KaHUS B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUW M TMYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH  HMH(OpMAaIUio, KOTOpas
SBJISIETCS IPOTUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCTOJIb30BATh MPU BBINIOJHEHUN YUEOHBIX 3a/laHUi HAay4HO-IOMYJISAPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPaBOYHbIE MaTepHAalbI,
pecypchl cetn MIHTepHET, BIajeTh mpuéMaMi KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus THPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHWUS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKMX WCTOYHUKOB (DU3UIECKOTO
COJCpXaHHUsS, B TOM YHCIE MyOIMYHO TPEACTABISATh PE3YJIbTAThI
IPOEKTHOM WJIM KCCIEeN0BATENbCKON AESATEIbHOCTH, MPU 3TOM IPAMOTHO
UCMOJIb30BaTh M3YYCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHHUE MTPE3CHTALUEH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHHMHA (DU3HMUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 337ja4aMHU, CJIEIUTh 32 BBIMOJIHEHUEM IIJIaHa ACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKIJIAJ B
NesITeIbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

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

UCIIOJIB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, miuacTh4yeckasi), TPEHHE, LEHTPOCTPEMMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TeJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TMOTJIONIEHUS, anb(a, OeTa- U raMMa-u3Iy4eHHUs,
W30TOIIBI, SIEPHAS DHEPrETUKA;

pasznnyaTth SBICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
IIaJICHAE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aHUMOJECUCTBUE



T€J, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), PpE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEWMHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaXKEHUE CBETA, Pa3oKeHUe 0eoro cBeTa B
CIIGKTp W CJIOKEHME CIEKTPAJIbHBIX IIBETOB, JUCIIEPCHUS  CBETA,
€CTECTBEHHAs1 PaJMOAKTHBHOCTh, BOSHUKHOBEHUE JIMHEMYATOrO CIEKTpa
V3JIyYCHUS) [0 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXXaroleM Mupe (B TOM uucie (U3HUYECKHE SBJICHUS B TPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUAKEHUE T1aHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHUE JKHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3EMJICTPSICEHUE, CEWCMUYECKHWE BOJHBI, I[yHaMH, 03XO0, IIBETa Tell,
ONTUYECKHUE SIBIICHHS B MPHUPOJE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
MPUPOAHBIX MHUHEPAIOB, JACHUCTBUE PAJUOAKTUBHBIX M3JIYYEHHH Ha
OpPraHu3M YeJOBEKa), MPU ITOM IEPEBOAUTH IMPAKTUUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UYECKHUX
SIBJICHUM

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbuznyeckre BEIMYMHBI (CpPeAHsE W MIHOBEHHAss CKOPOCTb Tejla IMpu
HEPAaBHOMEPHOM JIBM)KEHUHU, YCKOPEHHME, MEpeMEIlCHUEe, MyTh, YIJIOBas
CKOpOCTh, CHWJIa TPEHMS, CUJa YIPYrOCTH, CHUJIA TSIXKECTH, YCKOPECHUE
CBOOOJTHOTO TAJICHUS, BEC TeJla, HWMITYJIbC Tejla, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTUsl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUIUAIbHASI SHEPIUs CHKATOU
MPYKUHbI, KUHETHYECKAsh DHHEPrus, IIOJHAs MEXaHW4YeCKas DSHEPrus,
MIEPUOJT U YacTOTa KOJIEOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIIEHUS CPE/bl), IPU ONUCAHUU
MPaBUJILHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJIb3YEMbIX BEIIMYHH,
0003HaYEHUS U EIUHUIIBI (U3NUYECKUX BEIUYMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONIME JaHHYI (PU3MYECKYIO BEJIWYMHY C APYTUMU BEJIUYHUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBIEHUS M MPOIIECCHI,
WCIMOJIb3ysl 3aKOH COXPaHCHMSI SHEPTrUM, 3aKOH BCEMHUPHOTO TATOTECHUS,
MPUHIUIT CYNEPHO3UIMA CWJ, MNPUHLIUN OTHOCUTENbHOCTH ['anmnes,
3akOoHbl HBIOTOHA, 3aKOH COXpAHEHUS HMIYJIbCA, 3aKOHBI OTPAXKEHUSA U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apSIA0BOTO YU MaCCOBOTO YUCEI



OpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYAIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THple 3a7add (omupammuecs Ha cuctemMy u3z 2-3
yYpaBHEHHUI), HCTIONB3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIONINE (PU3UIECKIE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HENOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PELICHHS], IPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIENOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABUJIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SIBICHUNA WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTb MEpHOAa KOJeOAaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MaJIBIX KOJIEOaHWH, PSIMOIMHEHHOE PACTIPOCTPAHCHHE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YyYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JWH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3ITYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUsA, OMUCHIBATH XOJ ONbITa M  €ro  PEe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesss
CpemHee 3Ha4YeHHWE W3MEpsieMOd BeNWYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepuUTENHHOTO MPUO0pPa);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBIDKEHUM 0€3 Ha4dalbHOH CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJIUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpejoMJIeHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl IOJYYEHHOM  3aBUCHMOCTH
bu3NYeCKuX BETWYWH B BUJIEC TaONWIl U TpaduKOB, NEIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOANTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJieHUs, *KECTKOCTh MNPYKHUHBI, KOAIP(PUIIUEHT
TPEHUsI CKOJIBKEHMsI, MEXaHMYeckass pabdoTa M MOIIHOCTh, 4acToTa U
nepuosa KojaeOaHMM MAaTeMaTU4ecKoro MW MPYKMHHOTO MAasTHUKOB,
onTHYeCKas Ccwia coOuparomed JMH3bl, PAJAUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTATbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AHAJTM3UPOBATH MTOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPETHOCTH U3MEPEHUM;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKKM M3YYEHHBIX (QU3UYECKUX MOJIEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOYEUHBIH HMCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
CHUJIOMETP, JaTYMKH IIOJIOKEHHUS, PACCTOSHUSA M YCKOPEHMs, DaKeTa,
IXOJIOT, OYKH, MEepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOI, JTO3UMETP, Kamepa BuibcoHa), 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/Jad, ONTHUYECKHE CXEMBbI IS
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  NpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU JJ1 oOecrieyeHus: 0€30MacHOCTH MPHU OO0paIlleHUH C MpUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJEHUSI B OKPYIKAIOLIEHN CpEe;

OCYIIECTBIIATh MNOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAaXOAUTh



MyTU OMpPEENICHUs] JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIINXCS 3HAHUHM U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcesl cetu HTEpHET, BiiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
UHpOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NESATENIbHOCTH, TMpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKd U COINpPOBOXKAATH
BBICTYIUICHHE TpEe3eHTalel ¢ y4éToM O0coOEHHOCTEeH ayAuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (uudpoBbIe)
Kourpoabubie  IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1.@u3uka u €€ poJib B NO3HAHUM OKPYKAIONIEr0 MHPa
Bbu6muoreka [JOK
1.1 ) - 2
YK = HAYKA O HpHpone https://m.edsoo.ru/7£416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHTHICCIIE BEHHMHEL https://m.edsoo.ru/7£416194
bu6mmoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIM MCTO/J IMTO3HAHUA https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Paznen 2.1lepBoHayasibHble CBeI€HUSI O CTPOEHUM BellleCcTBa
bu6mmoreka [IOK
2.1 1
CTpoetiie belliectsa https://m.edsoo.ru/7£416194
29 JBr>KeHUE U B3aMMOJICCTBUE YaCTHI] ) | bubanorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHRIC COCTOTHIA BeMeCTra https:/m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3./IBuskeHne u B3auMojaeiicTBre TeJl
bu6mmoreka [IOK
3.1 M 3
CATITCCROC ABIDREHHC https://m.edsoo.ru/7£416194
3.2 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cuna. Bust cun 14 2 hitps://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, }KMIKOCTEH U ra3oB
41 [anenue. Ilepenaua naBneHus TBEPABIMU 3 bubmmoreka [JOK
' TEJIAMHM, KUJKOCTIMM U razaMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuaKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Ammoceproe asrenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pazgen S5.Pabora u MOIIIHOCTH. JHEPTUs
bubmuorexa [JOK
. 1
> PaboTa n momHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocreie Mexanm3mb! > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanneckas SHeprus 4 ! hitps://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢pposbIe
Ne n/m P Koutpoabubie IIpakTunyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1.TenioBbie ABJICHUSA
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmmorexa [TOK
’ p m https://m.edsoo.ru/7f4181ce
bu6nmuoreka [JOK
1.2 Teruiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2.25ekTprnyeckne 1 MATHUTHBIE SIBJICHHUS
51 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 | bubmmoreka [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN ANEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nmuoreka [JOK
2.3 M 6 1 1.5
AHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumMeHoBaHue pa3aeyioB H TeM (mudposbie)
Ne n/m P Koutpoabubie IIpakTunyeckue p
NporpamMMbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznesa 1.Mexanunuyeckue siBJeHUSA
L1 MexaHn4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 | bu6muoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumoneiicTBue e 20 1 3
HMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
1.3 3aKOHEI COXpaHe 10 3
HBL COXpaehi https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznesa 2.MexaHn4ecKHe KOJ1e0aHUA U BOJTHBI
Bbu6nmuoreka [JOK
2.1 Mexaandeckne Kojaeoa 7 3
XAHHMHCCKIC KOICOat https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
2.2 MexaHn4ecKue BO .3 8 1 3
RARHIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3jnen 3.2/ieKTpOMarHuTHOE 10JIe M 3JIeKTPOMArHUTHbIE BOJIHbBI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6
Pa3znena 4.CBeroBble IBJICHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JInH3BI 1 oNTHYECKHE TPUOOPHI 6 3 hitps-//m.edsoo.ru/74 1a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7i4 1 ada6
Hroro mo pazaeny 15
Pa3znen S.KBanToBBIE SIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue v morioueHne cBera aroMoM 4 1 hitps-//m.edsoo.ru/74 1a4a6
bu6mmoreka [IOK
32 (TpOCHHE ATOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
5.3 JIEPHBIE PEAKLIUU https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6.I1oBTOpUTEIBLHO0-0000IAKOIIHIT MOTYJ/Ib
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnumoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




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

®dusuka : 7-1 kiacc : 0a30BbIi ypoBeHb : yueOHuk / U.M. [lepbimkun, A..
NBanoB. — 3-e usn., nepepad. — Mocksa : [Ipocsemenue, 2023

®dusuka :8-i kiacc : 6a30BbIi ypoBeHb : yueOHuk / .M. Ilepbikun, A .
NBaHoB. — 4-¢ u3x., ctep. — Mockaa : [Ipocsemienue, 2024

®dusuka :9-ii kiacc : 0a30BbIi ypoBeHb : yuebuuk / 1.M. Ilepoiukun, E.M.

I'yrauk, A.U. UBanoB, M.A. IletpoBa. — Mocksa : [Ipocsemenue, 2021

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Mertoanueckoe nocooue : H.B. ®unonosuu k yueOHuky dusnka 7 kiace
[Teppikun

Meroanueckoe nmocobue : H.B. ®unonosnu k yuebnnky dusuka 8 kimacc
Ileppikun

Meroanueckoe nmocodue : H.B. ®unonosuu k yuebnnky dusuka 9 kimacc

[Teppikun

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

bu6moreka I{OK https://m.edsoo.ru/

https://resh.edu.ru

myschool.edu.ru

https://prosv.ru/
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