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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 10 (QU3MKE Ha YpOBHE OCHOBHOTO OOIIEro oO0pa30BaHUSA
COCTaBJicHa Ha OCHOBE TOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHOl pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Duznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha AESATENbHOCTHON OcHOBe. B mporpamme mo (usuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0YUYCHHUS, a TAKKE
MEXKTPEIMETHBIE CBSI3W €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTENIbHOCTD
U3YYCeHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIIXCS.

[IporpamMmma mo Qu3uke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

®duszuka SABISIETCS CHUCTEMOOOPA3yOIIMM Ui €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TIPOIIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MNPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CI0CcO0a MOTYYSHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEero
oOpa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTepeca K HayKe y 00y4JarouIuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEAIoiaraeT OBIAJECHUE
CIIEIYIOIIUMHA KOMITIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHbIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHSI BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit  ®Dexepanuu, peamru3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Konnernn MunucrepcrBa npocsenieHus: Poccuiickoit @enepannu (mpoToKoa ot 3
nekadps 2019 r. Ne [1K-4BH).
Hean usyuyeHus pusuku:

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

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

pa3BUTHE  MpEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIBbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JaJbHENIIeMy 00yYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1ay:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BEUIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYE€HHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHIIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MO/, TBOPYECKUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBl U DKCIEPUMEHTAIbHbIE HUCCIECAOBAHUS C
HCTIOJIb30BAHNEM M3MEPUTENBHBIX PHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHpoOpMalmel HU3NIECKOTO CONEpKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHHBaHNE WH(POpMALUY;

3HaKOMCTBO cO cepaMu npodhecCHoHaNbHOM AeATeIbHOCTH, CBA3aHHBIMU
¢ (u3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTUKEHHUIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefleN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B Heneto).

[Ipennaraemslii B mporpamMmMe 1o (usuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTEeNb JeJaeT BbIOOp MPOBEICHUS



7a00paTOPHBIX pPabOT W OMBITOB C YYETOM HHAMBUAYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

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

®duznueckre BeNMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypbsl IMPU NOMOIIM KHUJIKOCTHOTO TEPMOMETpaA U
JNaTYuKa TEMIIEPATYPBI.

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

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

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

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpucTaIMYecKux) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysun.
3. HabGmomenue  sBmeHud,  OOBSACHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBHe Tell Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHre B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHue MexaHHMUECKOTro JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPIUH.
4. HabmroneHue u3MeHeHUs: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBbXKEHHUS Opycka WM IapuKa IO
HAKJIOHHOUW IIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUSA (AeopMmaliiu)
NPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

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



JlaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza oT o0BbEMma, TemmepaTyphl. llepemaua naBneHus
TBEPBIMU TEJAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW o6osouku 3emuu. OnbiTr Toppuuermnu. M3mepenue armochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

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

Hemoncmpauyuu.
3aBUCUMOCTh AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO ABICHUS.

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

PaBeHCTBO BhITATKMBAOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MIIOTHOCTEN TEJIa U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

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

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJNA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBanue apeoMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

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

paBHOBecusi pbryara. [IlpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJ[ npocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

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

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHHUS NMPU PABHOMEPHOM JBUXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenIoBoe pacliupeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs BHYTPEHHEH HHEPTUU:
Temionepeaaya u COBEpIIICHUE paboTHI. Buapr TeIUIoNEepeAauu:
TETIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIOBOro Oamadca. IlmaBmeHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIIJ[ TemoBoro aurarens.
TerioBble ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

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

Hab6mronenue auddysnn.

HaGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TennoBoro pacmmpeHust Tedl.

W3meHeHne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habaronenue kumenus.

HaGmronenue nmoctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

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

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TEIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

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

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaXXKHOCTH BO3/1yXa.

OnpeneneHue yAeabHOW TENIOTHI MIABICHUS JIbJA.

Pasznen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonericTBue
3apsokeHHbIX Teld. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. ITpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUMN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcToYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE CONMPOTUBJIEHUE BeHleCcTBA. 3akoH Oma
nas ydactka uenu. llocienoBarenbHOoe UM mapauieNbHOE — COSOUHEHHE
IPOBOJHUKOB.

PaGora u MOIIHOCTH 3NeKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKre LeTH U MOTPeOUTeNn dEKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronbp30BaHUE S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHOPTE.

OneiTel @apajnes. SABieHne 3MeKTpOMarHuTHON nHaAykuuu. [IpaBuno Jlenua.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DIHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HMHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHune 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBanyue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTA.

L X N ok wN e
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb OCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apagnes.

3aBUCHUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMHM Tel WHAYKIUEH W Tpu
COMPUKOCHOBEHHH.

HccnenoBanuve AEMCTBUSL DSJEKTPUYECKOTO TMOJS Ha MPOBOJHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOH TIENMH TTOCTOSTHHOTO TOKA.
N3mepenune u peryJupoBaHUe CUIIbI TOKA.

W3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Ye€pe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MArHUTOB.
N3yuyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHWTOB TMpU  HX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue 1edcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHCUMOCTh CHJIBI  B3aUMOJEHCTBHUS
KATYIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KIIJl 35eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUsA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
neukeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOe aABMkeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMmepHoe aBmkeHue mo okpyxHoctu. Ileprog m wacrota obpaieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0oH HptoTroHa. Bropo#t 3akon HeroTtoHa. Tpertuit 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

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

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlwxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHenne mMmiynbca. Mmyabe cuiibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus ckatou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEKTOPUH [BHIKEHHMS OJHOTO M TOTO K€ Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue nBUKEHUs Tella 0 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Jla W ACUCTBYIOIIEH HAa HEro
CHUJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aUMOACUCTBUHU TEJL.

M3meHeHune 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 B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

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

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

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne kodduIeHTa TPEHNUS CKOJTBKEHUS.

Omnpenenenue KECTKOCTU NPy KHHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAIEHON MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

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

3aryxaomue — koiebanus.  BbpiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4ecKux BOJH. [IpomoneHble n
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJlE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJI€0aHUI U pe30HaHCA.
PacripocTpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOThl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasITHHUKA.
2. Ompenenenue 4aCTOTHI U IEpUOAA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIME 3aBUCHUMOCTb Mepuoja  KojeOaHuil
NPY>KUHHOTO MAasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHbie  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexTpomarHuTHas npupoja cera. CKopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBHIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

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

[Ipenomnenue cBera. 3akoH IMpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMOnap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTtuyeckas cHUcTeMa. bBIM30pyKoCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

OnTruyecKkuil CBETOBO/I.

Xon nyuer B coOuparole JInH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

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

W X N U WD e

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KEHHUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

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



4. llonydenue n300pa>keHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.

5. Ompenenenne (POKyCHOTO PacCTOSIHUSL U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU WX HAOIIOJACHHM 4Yepes
[[BETOBBIE (DPUIIHTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

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

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMmma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku saeprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIYYEHHW HA JKUBBIC
OpPTaHU3MBl.

Jemoncmpayuu.

1. CrHekTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnenoBaHue TpPEKOB: M3MEPEHUE SHEPrUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IHoBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOTYTb TPEIHA3HAYEH AJISl CUCTEMAaTH3AI|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke i O0O0ydJarommxcs,
BBIOpABIINX ATOT YUEOHBII MpEaMET.

[Ipy “3ydeHUN JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIIEIOBAHUSA



SIBJICHUH TIPUPOJbI U TEXHUKH, OBJIAJICHUE YMCHHSIMHU OOBSICHATH (Du3nyecKue
SIBJICHUS, TPUMEHSS TOJIydEeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AEATENBHOCTHBIN XapakTep JAaHHOTO pasjieia peaju3yeTcs
328 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJHSIIOT 3a/laHus, B KOTOPBIX UM
peaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHITH
bu3nueckue BJIEHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/Ibl HCCIIEJOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BAXKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTHUECKOTO MCIO0JIb30BAHMS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nueCcKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

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

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3NKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHUE IIEHHOCTM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH I0003HATENFHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJIyyus:

— OCO3HAHME ILIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYJOBAHHUEM B
JOMAIIHUX yCIIOBHUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4HCIE U (U3HUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALMs Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMWM AJI1 peuleHus 3a1ad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEN CPEIbI;

e — OCO3HaHHE TI00aTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTanum K HM3MEHAIOIMMCH YCJIOBMAM COUMAJTBHON U NPUPOIHOMU
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACWCTBUU IIPH BBINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYIUX;

e — TIIOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kciie (OpPMYJINPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX INI00ATBHBIX TTOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUMS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopazoBaHust y oOy4yaromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHbIC yUeOHbBIC TCUCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue JeicTBHUA:



BBISIBISITH M XapaKTePU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(siBNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYECHUU (U3NUYECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIBb30BAHUEM JEAYKTHUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 pemeHus: yueOHOW (PU3NYEeCcKOi
3a7auM (CpaBHEHHE HECKOJIbKMX BapHUaHTOB pEIIECHUs, BHIOOp Hambosee
HOJIXOJAIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/bLCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT MO3HAHMS;
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢uznyecKuil IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (DU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImro,
MOJyYEHHYIO B XO/I€ MCCIIEIOBAaHUS HIIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3ybTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OpMAIMK WM JAHHBIX C YYETOM MPEAJIOKCHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy TpPEACTABICHHUS
UHPOpPMAIIMM W WUIIOCTPUPOBATh peIIacMble 3ala4d  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIUSIMH.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadOopaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI O CYIICCTBY 00CYKAaeMO TEMbI U
BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJaud U IO KaHHe
0J1aroxenaTeIbHOCTH OOIICHUS,



COMOCTABJATh CBOU CYXKIEHHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABISATh PE3YIbTAThl BBIIOIHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
WHAMBUAYAIbHON pabOThl MpU PEIIEHUH KOHKPETHOM (U3NYECKOM
poOJIeMBbI;

IPUHUMATD L€ COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH JIE€WCTBUSA
no €€ JMOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaThb MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUIO M KOOPJIMHUPYS CBOM JEUCTBUS C JAPYTUMH
YJIeHaMU KOMaH/1bl;

OLICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBIISATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIHsX, TPEOYIOLINX
11 petieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHUM
(MHOUBUYyaJIbHOE, TPUHSATHE DPEIICHUS B TPyMIMe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSTENILHO COCTABJISATH AITOPUTM pelieHus GU3nYecKon 3a1aun nin
IUTaHa HMCCIIEJOBAHUA C YYETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS,;
OOBSCHATHP TNPUYUHBI  JOCTIKEHUS  (HEIOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(U3MYECKOTO HUCCIIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



pU3HaBaTh CBOE MPABO Ha OLIMOKY MPHU pelieHnr (PU3NUEeCKUX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3KWYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOIOICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cha, nedopmarnus (ynpyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWI)KCHME, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpallleHUsI, Tepeaada JaBiCHUS TBEPABIMH TENaMH, XKUIKOCTIMU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEBpaIICHUs
MEXaHUUYECKON SHEPruu) IO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, ICMOHCTPHUPYIOIIHUX JAaHHOE (PU3NUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
NpPUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOM W HEXKUBOU
NpUPOAE, NCHUCTBUE CUJIbI TPEHUS B MPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOIo JaBJEHUS Ha XKHUBOW OpraHW3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSSA CKOPOCTh, CHJIa YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHJbL, KO3 UIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKassh M TOTEHIHalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKHM  CMBICI  HUCIOJIB3YEeMBIX  BEJIWYUH, HX
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPaPUKKU U3YYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUIia CJIOKEHUS CUII (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (0510ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPHU H3TOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI W
(opMyiibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 331a4y 3aIIUCBIBATh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOUW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HNOMOULIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
NpEANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ylbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB TeJ: (opMyIupoBaTh IPOBEpsEMBbIE
IPENOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy10BaHMUS,
3aIlMChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHUS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
JIPYrofl C HCIOJNBb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCs Telaa OT BPEMEHU JBHXKCHHUS TeJa, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUSA OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTAaBaHMSI TEJl, YCIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM Y4eOHOTO HCCIIEJIOBaHMs, COOMpaTh YCTAHOBKY U
BBIMIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEJIUYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI M0 peE3yJbTaTaMm
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBbIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, CuUja TPEHHUS CKOJBXKEHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIONIAS  CHJA, JIEHCTBYIOIIas  Ha
HOTPYKEHHOE B JKUIKOCTb TeNO, KO3(QQHUIMEHT MNOJEe3HOro NeHCTBUA
OPOCTBIX MEXaHU3MOB), CIEeAysl TMPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEpPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMYHHBI,

co0uI01aTh MpaBUIiIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMmerp,
phIYar, HOJBMKHBIA U HETOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapakTepu30BaTh NPUHIUMBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpOM Ha UX ONucaHus (B TOM YHUCIIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUW B TMOBCETHEBHOM
AKU3HU JJ1 oOecrieyeHus: 0€30MacCHOCTU MPH OOpaIleHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpeie;

OCYHIECTBIISAITh OTOOp HMCTOYHHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
UHpOpPMaLINIO, KOTOpasl SBJSIETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEIOCTOBEPHOMU;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIONMYJISPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPAaBOYHbIE MaTEepHAabI,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus THPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACPNKAHUSI, B TOM



qyclie MyOJUYHO JelaTh KPAaTKUe COOOIEHHs O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJAOBaHUM, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh
U3YYCHHBbI TOHATUWHBIN ammapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIICHUE ITPE3CHTALUECH;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAHUI paclpenesiarh
00s3aHHOCTH B TpPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/layamH,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  TIpPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble Tela, HACBIIEHHBI W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsif, ANEKTPUUECKOE TMOJIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KAWUISPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllMsA, IJIaBJICHHUE, KpUCTaM3auus (OTBEpIEBaHUE), KUIICHUE,
Teronepeaaya (TEerIoNpOBOHOCTb, KOHBEKLMA, U3ITy4YEHHE),
AJIEKTpU3alLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO T0JIsI HA POBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE€ (PUINYECKUE SIBICHUS B MPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHbIE SBJIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydenue CojHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiM, Apeld MOoJIOCOB, poib MAarHUTHOIO IOJS s JKU3HU Ha
3emiie, MOJIIPHOE CHUSIHHUE, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33714y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUU

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyecKkue BEIMUMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTHI, yJedbHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIJoTa MapooOpa3oBaHUs, yHeidbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIMHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO31yXa, AJIEKTPUYECKUU 3apsn,
CWJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONpPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3nYECKUil CMBICIT WCIOJIb3YEMbIX BEIUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyeCKuX BEIWYUH, HAXOAUTh (HOPMYIBI, CBS3BIBAIOIIME JaHHYIO
(u3NYECKyI0 BEIWYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUI CYNEPIO3ULIUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaja, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEPruM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3MUYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3alauud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(opMyiibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX [ pelIeHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoauMble A €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
HOJIyYEHHOE 3HauUEHUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PpEUINTh MPU OMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEeNIOBAaHUS, BBIICIATDH
IPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpsIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBObL;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
duznyecKux CBOWCTB TN (KaMWUISIPHBIE SIBICHUSA, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ro o0béma, TemMreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpH M3IY4YEHUH OT I[BETa M3JIydaroliei (IIOTJIOLIAoLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanad €€ IOBEPXHOCTH, DJEKTpHU3alUs Tel U B3aUMOJCHCTBHE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEUCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisi MArHUTHBIX TOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHUTHOIO TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMbIe MPEINOJIONKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUsl, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIbI;
BBITIOJIHATh  MOpPSIMbIE  WM3MEPEHUS  TEMIIEpaTypbl,  OTHOCUTEJIbHOMU
BJI&XHOCTH BO3JyXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUUYHUHBI OT
OpPYro C  UCIHOJIb30BAaHUEM TMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
COIPOTUBJIEHUS TPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
VCCIICAOBAHUE IOCIEAOBATEIBHOIO M  MAPAJLIEIBHOIO  COEAUHEHUU
IPOBOJHMUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOUPATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHHsI, CIACAysS NPEIIOKCHHOMY IUIaHy, (hUKCHpoBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpaduKoB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIC W3MEPECHHs] (PU3NUECKUX BEIWYUH (yIeibHas
TEIUIOEMKOCTh  BEILIECTBAa, COMPOTUBICHHE NPOBOJAHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPHUHIMUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIbTMETP, CUETUHUK DJICKTPUUYECKOW IHEPTUM, 3IEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
duznyeckne 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npubOpsl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX



Henei ¢ mociaea0BaTeIbHbIM U MapalIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPHUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  MHGOPMALMIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOM
KU3HU I oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISITh TOWCK HWHpOpMAIuu  (U3HYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE WMEIOIIUXCS 3HAHUW HW TYyTEM CpaBHEHUSA
JIOTIOTHUTEIHHBIX ~ MCTOYHWUKOB  BBIICISTh  WMH(GOpMAILMIO, KOTOpas
ABIIETCS IPOTUBOPEUNBON MIITH MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUi HAYYHO--TIONYJISPHYIO
auTepatypy  (pU3MYECKOro  coAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMHUCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHMUS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
CONEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEICTABISATh PE3yIbTaThl
MIPOEKTHON WJIM KCCIEeNOBATENbCKON JESATeIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIONIb30BaTh M3YYEHHBIM TOHATUWHBIA ammaparT Kypca (U3HKH,
COTPOBOXAATh BBHICTYIIJICHHE MPE3EHTAIUEH;

IPU BBITIOJIHEHUW YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NICCKUX
MPOIIECCOB pacTpeeNiATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUThH 32 BBIMOJTHEHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

UCIIONB30BaTh IOHATHSA: CUCTEMa OTCYE€Ta, MATEpHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, mjacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aO0COIMIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJIHBI,
HIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbI UCITYCKaHUSI U MOTJIOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, IIEPHAS SHEPIETUKA,



paznuyaTh SBJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE [BIDKEHUE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JBIKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJeOaHUsI), pE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE PACIpPOCTPAHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBeTa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOT0 CBETa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JTyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3UUECKUX SBIICHUNH B
OKpy»KaromeMm Mupe (B TOM uucie (U3HUECKUE SBICHUS B MPUPOJE:
NPWINBBI U OTJIUBBI, JBMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHW3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAMH, 3X0, IIBETa T,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HUOIETOBOTO W  PEHTTEHOBCKOIO HM3JIYYEHHH, €CTEeCTBEHHbIN
PaAMOAKTUBHBIN (DOH, KOCMHUYECKHUE Jy4d, PAAUOAKTUBHOE H3TyYEHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHW3M YeJOBEKa), MPU STOM MEPEBOIUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBONCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUU

ONKCHIBaTh U3YYECHHbIE CBOMCTBA TeN U (PU3UUECKUE SIBJICHUS, UCIIONb3YS
dbu3ndecKkue BENMWYUHBI (CpPEemHSIsI U MTHOBEHHAsT CKOPOCTh Tela MpHU
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEeMENICHue, MyTh, YTIIOBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJIeHUs, BEC TeJa, HUMIIYJbC Tejla, HUMIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOHSITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHITMATBHAS DHEPTUS CXKATOU
NPY)KWHBI, KHHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
NEpPHOJT U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DM3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMHU,
CTPOUTH rPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHUs JHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIUI CYNEPHO3WIUKA CHJI, TPHHIUI OTHOCUTENbHOCTH [ anmes,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHs 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA W 3aIllMChIBAaTh €r0 MaTeMaTHIECKOE BhIPAKECHHE,

OOBSCHATH (HM3UYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHCIE H B
KOHTEKCTE CUTYallMii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPO Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (OmMparoluecs Ha cucteMy u3  2-3
YPaBHEHMIA), HCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC IJIsl PEIICHHUs, IIPOBOAUTH PACYETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYCHHOTO 3HAYCHHS (DU3HUYECKOU
BCJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/OB, HCIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
POBEPSEMOE  TIPEAIOJIOKEHUE, OIEHUBATh TMPABWIBHOCTD IOPSIKA
NPOBEICHUSI  HCCIENOBaHMS, JENaTh BBIBOJBI, HWHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOICHUH U OTBITOB;

NPOBOJANWTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
¢u3nyecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HproTOHa, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCUMOCTh IEpHOAa KOJeOaHWid NpPYKUHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclpOCTPAHEHHUE CBETA,
pasnoxeHue OeNoro cBera B CIIEKTP, U3yYeHHE CBONCTB M300paKEHUS B
MJIOCKOM 3€pKajie M CBOMCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJCHHE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUSHHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30bITOUHOrO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITAa H  €ro  pe3yibTaThl,
(dbopMyIUpOBaTh BHIBOJIBI;

IPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX H3MEPEHHH, ONpeaersis
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

NPOBOJNTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIHUYHMH C
UCTIOJIb30BAHUEM TPSMBIX HM3MEPEHHH (3aBUCUMOCTH IYyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JBIKEHHU 0€3 HayalbHON CKOPOCTH, MEepUoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HUs CBETa OT yria MaJeHus W yria MpejoMJIeHHs] OT yria
najieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3NYecCKuX BETWYWH B BUJEC TaONWIl U TpaduKOB, NeJaTh BBIBOIBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIMYUH (CpEeAHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas padoTa M MOIIHOCTb, YacTOTa H
nepuoa KojeOaHWH MaTeMaTUYecKoro W TMPYKMHHOTO MasiTHUKOB,
onTHYecKass cuja coOuparoumed JHMH3bl, pPagUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJU3UPOBATH MOYUYECHHBIE PE3yNbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJro/1aTh NMpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000pyTI0BaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MoOJeNb aToMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIMUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
CIOUIOMETp, NaTYMKH T[OJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, TMepuckom, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HMCHOJB3Yysd 3HAHUS O
CBOMCTBaX (U3WYECKUX SABICHHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOILECCOB
IpU pElIEHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPaX)
MPaKTUYECKOTO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMU
KU3HU Il oOecreueHusi 6€30MacHOCTU MpU OOpallieHuyd ¢ IprudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEeH cpee;



OCYIIECTBIISAITh TOUCK HMHPOpMAUU  (PU3NYECKOTO COAEP)KaHUSA B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
NyTU OMPEENICHUs] JOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCIOJIb30BAaTh MPHU BBHIMOJHEHUN YYEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro COAepXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl cety IHTEpHeT, BllafeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
uH(pOpMaIMU U3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOrO COJIepKaHus,
nyOIMYHO NMPEACTABIATh PE3yIbTaThl IPOESKTHON MM HCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpPHU 3TOM TIPaMOTHO  HCIIOJIb30BAaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIAThH
BBICTYIUIGHUE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» dusuka, 7 knacc/ benara B.B., JlomauenkoB M.A., [Tane6paties 10.A.,
AxrmmmonepHoe o6miectBo «M3marenbetBo «lIpocBemenue»

» dusuka, 8 knacc/ benara B.B., JlomauenkoB U.A., [Tane6parmes FO.A.,
AxrmmmonepHoe o61miecTBo «M3marenbetBo «lIpocBemenue

» dusuka, 9 knacc/ ,benara B.B., Jlomauenkos 1.A., [lane6paties 10.A.

AxnnonepHoe obmectBo «M3natensctBo «lIpocBemienue»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
1. Otkpertas ¢pusuka 1.1(CJI)

2. Kuas ¢pusuka Yuebno-meroanueckuii komriekt (CJI)
3. Ot muyra no nazepa (CJI)

4. BupryansHble 1abopaTopHbie padoThl 1o ¢usuke (C/I)

5. udposas naboparopus "Haydnsie pa3sieueHus"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubnunoreka - Bc€ no npeamery "duznka"
http://www.proshkolu.ru

2. BueoonsIThl Ha ypOKax

http://fizika-cass.narod.ru



3. Equnas komnexnus nudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

4. DneKTpOoHHbIE YUEOHUKHU MO (DU3KKE

http://www.fizika.ru

5. aTepecHbie MaTepuaibl K ypokaM 1o (PU3UKe Mo TeMaM; TeCTHI TI0 TeMa,
HaTJISTHBIE TTOCOOUS K ypOKam

http://class-fizika.narod.ru
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