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[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOXKEHUW U TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Duzukar.

Copnepxkanrne mporpaMMbl M0 (uU3MKe HampaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIMXCS W OPTaHU3AIMIO0 H3YUYEHUS
Gbu3UKKM Ha JAESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3Mke yYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOoro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4EHHUs, a TAKKe
MEXITPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa ypPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUS.

[Iporpamma no u3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro MaTepuana
no rojam oOydeHus (M0 Kjaccam), mpejaraet NpuMepHyro MOCIe0BaTENbHOCTD
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCPKAHHS W
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaIOIINXCS.

[IporpaMmma mo ¢u3uke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOM
MOMOIIIM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl IO y4eOHOMY IIPEIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3yIOMIMM Il  €CTECTBEHHO-HAay4YHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUH, W3yYyaeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMUEW U (PU3NUECKOU
reorpaduei, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
MpeloCTaBisieT HaumOoJsiee SICHble O00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHUS, TO €CTh CII0C00a MOJTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE TpearojiaraeT OBJIAJEHUE
CIENYIOMUMHA KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOMIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

+ HAYYHO OOBSICHSTH SIBJICHUS;

+ OLICEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEAOBAHMUS;

+ MHTEpPIPETUPOBATh  JaHHbIE M  HUCIOJb30BaTh  Hay4HbIC
JIOKA3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lemn wsyueHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus yudeOHOro mnpeamera «®Dusnka» B
oOpa3oBareNbHBIX oOpranuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelIeHHUEM



Komnernn Munucrepcrsa npocsenienust Poccuiickoin @enepanuu (IpoTOKoJI OT 3
nexadps 2019 r. Ne [1K-4BH).
Hean usyyeHus pusuku:

npHOOpEeTEHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEWN;

pa3BUTHE MPEACTABICHUN O HAYIHOM METOJIe TIO3HAHUS U (pOpMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3ysibTaTa H3y4eHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IOArOTOBKA K
JaJbHENIIeMy 00yYEeHHIO B 5TOM HaIIPaBJICHUU.

JlocTrKeHHE 3TUX IeJleld MporpaMMmbl Mo (HU3MKE Ha YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 00€CIIeUNBACTCS PEIICHUEM CIIEAYIONINX 3a4aY:

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

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSCHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyYEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHIIMX pacu€THBIX 3a1ady C
UCTIOJIb30BAHUEM dusnueckux MoJIeleH, TBOPYECKUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOIHBIEC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBl M AKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPoOpMalend (HU3UIECKOTO COMEpIKaHMUS,
BKJItOYasi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHWBaHKE WH(OpMaIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (Qu3MuKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha usydenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus OTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HeJeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezenw), B 9 kitacce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMmMe 1o (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb AeJaeT BbIOOp MPOBEICHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIWBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCcKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®us3uka u e€ poJib B MO3HAHUN OKPY:KAKOIIEr0 MUPA.

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

®duznueckne BeMMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrue ecTECTBEHHbIE HAyKd W3y4YalOT TPHUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmomaemoro siieHuss. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEeIypa NPSIMbIX U3MEPEHU aHAJIOrOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopnsie padomul u onvimol.
1. OmnpezeneHue LEHbI AJICHUS KAl K3MEPUTEIBHOTO MPUOopa.
2. N3mepenue paccTosHui.
3. H3mepenue oO0bEéMa XUAKOCTH U TBEPIOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX TE.
5. M3Mepenue Ttemmeparypbl IMPU NOMOLIM KHUJIKOCTHOTO TEPMOMETpaA WU
JaTYuKa TeMIIEpaTyphbl.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, HMX pa3Mmepbl. OIbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MTPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpucTamIM4ecknx) Ted. B3anMocBs3p MEXKIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HaGmronenune 6pOyHOBCKOTO JBHKCHHUSI.



2. Habmonenue nuddysun.
3. HabGmomenue  siBmeHud,  OOBSACHSIOMIMXCS  TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OmeHka JuWaMeTpa aroMa METOAOM psAloB (C  HUCIOJIb30BAHUEM

dotorpaduii).
2. OnpIThI O HAOIIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. JIBuskeHne U B3auMoJeiicTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér myTtu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KAk NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOILIBI AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTUX IutaHerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsmoil. PaBHopeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMUeCcKOro IBMXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPITUN.
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUU TEJl.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHbIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JABUKEHHUS (IIIApUKA B XKUJKOCTH,
MOJIEJIH 3JEKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBbKEHHUS Opycka WIIM IapuKa Mo
HAKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbBITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTspkeHus (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEMma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMU TEJAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJEHUS >KUJIKOCTH OT TIyOWHBIL. [ 'mapocraTnyeckuid
napajaokc. Cooburaroniyecs: cocysl. [ MapaBnuyeckie MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe nasieHue. [IpuumHbBI CylieCTBOBaHUS
BO3aywHONW obosouku 3emuu. OnbiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBaHue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JJaBJICHHS T'a3a OT TEMIIEPATYPHI.

2. Ilepenaua naBneHUs: KUAKOCTBIO U FA30M.

3. CooOmraromnuecs coCy/bl.

4. I'mppaBiM4YecKui mpecc.

5. IlposBrenue nencTBus aTMOC(HEpPHOTO TaBICHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIBI OT 00BbEMA MOTPYKEHHON YaCTH
T€Ja ¥ MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABaHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJI€ OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BHITAJIKUBAIOIIEH CWiIbl, JEHUCTBYIOHIEH HaA  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIECH CUIIbI, IEMCTBYIOILIEU HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTByIOIIEH Ha TeJI0 B JKHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAHHUE JIOOKH U
OIIpENIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3znen S. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas padbota. MOIIHOCTb.

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

paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUsS pblyara K OJIOKY.

N



«3omnoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusd. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTrOi. 3aKOH COXPAHEHUS
DHEPIUM B MEXaHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimol.

1. Omnpenenenue pabOThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. H3smepenue KII/l HaKTOHHOM NIJIOCKOCTH.

4. M3ydeHue 3aKkOHA COXpPaHEHUS MEXaHUYECKON SHEPIUH.
8 KUIACC

Pa3nen 6. TenJioBble siBJIeHHS.

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

Mopenu TBEPAOTO, JXKHAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHUE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHuE U KaOWUISIPHBIE ABJIEHUS. TEnaoBoe paciMpeHue U coxaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpILICHUE paboOTHI. Bunpr TeIIoNnepeavu:
TETJIONPOBOJAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBienune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMoC(hEepHOTo
JTaBJICHUS.

BnaxuocTts BO3myxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIIJ[ TemmoBoro asuratesns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKCHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddysun.

Hab6mronenue siBneHnii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
Hab6mronenue TeroBoro pacimmpeHus Ted.

M3meHeHne naBieHUs ra3a Mpu U3MEHEHHU 00bEMa W HAarpeBaHUU WJIU
OXJIQXKICHHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bune! Teruionepenauu.

OxnaxxaeHue Ipyu COBEPIICHUU PabOTHI.

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

Ha6mronenue noctossHCTBa TeMIepaTyphl IPH TUIABIICHUU.
Mopenu TeruioBBIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEIL.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

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

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPyOKe OT TeMIepaTyphl.

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OmnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITAITUHIPOM.

OrnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIApEeHUs.

OnpenesieHne OTHOCUTEIBHOM BIQKHOCTH BO3TyXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

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

Onexrpuueckoe none. Hanpspk€HHOCTh dnextpuyeckoro mons. ITpuHnun
CyNEPHO3ULIMU HJIEKTPUUECKUX ITOJIEN (HA KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsAaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
M CTOYHMKM TOCTOSHHOTO TOKAa. J[eMCTBUSI AIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaAIMpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE COMPOTUBJIEHUE BEHleCTBA. 3akoH OMa
aas ydactka uenu. llocnemoBarenbHOoe UM mapajuieNbHOE — COSOUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
ONeKTpUYECKUe LIeTH U MOTPEeOUTeNn dEKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe nosie. MarouTHOe 1noJie 3eMJIM ¥ €ro 3Ha4eHHUE IS )KU3HU Ha 3emiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. IIpumeHeHue
AJIIEKTPOMArHUTOB B TEXHUKE. [[€elCTBME MarHUTHOTO TOJIS HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME SIEKTPOJBUTATENIE B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. SABieHUe MEKTPOMArHuTHON HHAyKUuU. [TpaBuio 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] HHAYKIIUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOJTHUKY U TUAJEKTPUKH.
MopaenupoBaHue CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN 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 Pa3JeICHNUs ITOJ0COB MAarHUTA.

L X N ok wN e

L o = =)
a L1 A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHUuEe MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMAarHurT.

JleiicTBrE MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNEeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH Tel WHAYKIUEeH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL DSJIEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JABJTIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOM TIENH TTOCTOSTHHOTO TOKA.
N3mepeHue u peryJimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIErO 4epe3 Pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHUS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUYECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKA, UAYILIETO Ye€pe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyenne MarHUTHOTO TIOJsSI  TMOCTOSHHBIX ~MAarHUTOB TPU X
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue 1edCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIHE 3aBHCHUMOCTb CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydyeHue padoThl ANEKTPOABUTATENS.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEl IO  MCCIENOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCIIEIOBAHNE W3MEHEHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KUIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Ja TP HEPAaBHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOJIMHENHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHHE MO OKpyx)HOcTU. [leprog m wacrota obpaieHus.
JInnenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

[Tepsbiii 3ak0oH HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HerotoHa.
[TpyHIMI CyNepIIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBKEHUs, CHJIa
TPEHUs IOKOs1, IPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxkenue ruta”er Bokpyr Comnpa. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh U EperpysKH.

PaBHoBecue matepuanbHON TOUKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne mMmiynbca. UMmyasc cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE ABUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsKecTH, yHpyrocT,
Tperust. CBs3b sHepruu u padotsl. [loTeHnnanbHas sHEprus Teia, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Hemoncmpayuu.

1. HaGmroneHne MexaHMYeCKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEl

OTCYETA.



o vk~ w

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOr0O € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEMHOTO IBUYKEHHUS.
HccenenoBanye Npru3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue 1BUKEHUS Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBIEHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ PAaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIHLHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOLIEH HAa HEro
CHJIBL.

Habmonenue paBeHcTBa CUIl IPU B3aUMOICHCTBUU TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrybca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

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

CoxpaHeHre MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM IMAJICHUM.
CoxpaHeHHE MEXaHUYECKON SHEPTUH NIPU JBUKEHUN Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onvimol.

1.

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

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBIDKEHUS
IIapyKa M0 HAKJIOHHOM TUIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

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

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMTHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne kodduIeHTa TPEHNUS CKOTBKEHUS.

Omnpenenenre )XECTKOCTH TPY>KHHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU30HTAILHOM MTOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYTOCTH MpU TOABEME Tpy3a C
UCIIOJIb30BaHMEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUs U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4acToTa, aMIUINTy1a. MaTeMaTHudeCKuid U NPYyKUHHBIM MasTHUKU. [IpeBpainenne
SHEPTrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxatomme — kosieOanus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoMcTBAa MeXaHHYeCKMX BOJH. [IpogonbHbie W
NONEepeyYHble BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(]pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

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

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrogenue BIHYKIEHHBIX KOJIEOAHHI U pe30HaHCca.

Pacnpoctpanenune npo10abHBIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

Habmroenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlaﬁopamopubze pabomul u onvimel.

1. OmpezgeneHre 4YacTOoTbl M IEpUOJAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThI U IEproAa KojaeOaHu NPy>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH MEepUOa KOIeOaHU NPy KUHHOTO MasSTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K

o v oA W

HUTH, OT MacChl Ipy3a.

6. OmIBITBI, JEMOHCTPUPYIOLIME  3aBUCUMOCTh NEpHUoAa  KoJeOaHWi

NPYKUHHOI'O MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.

Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHUTHOE  Iojie.  ODJEKTpOMarHuTHele  BoNHbL.  CBolicTBa
AJIEKTPOMAarHuTHBIX BOJH. lllkana sneKkTpoMarHUTHBIX BOJH. lcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBA
CBeTa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onvimul.

1. V3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€e ABJIEHMS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCcrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAAX.

Jluaza. Xom myweit B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onrtuueckas cucrema. biM3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hblorona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jemoncmpayuu.

[TpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuid CBETOBO/I.

XoJ ayuei B coOuparole JInH3e.

Xox 1yder B pacCEeMBArONIEH JIMH3E.

[Tonmydenune n300pakeHUt ¢ TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaensb rnasa.

11. Pa3noxenue 6e0ro cBeTa B CIEKTP.

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

Jlabopamopnsie padomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yIJia
NaJICHHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH yIJia MPEJTOMIIEHUS CBETOBOTO Jiy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

W X N LA WD e



4. Tlomydyenne n3o0paxeHuit ¢ MOMOIIbIO COOMPAOIIEH JTUH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSIHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OMbITHI O Pa3JI0KEHUIO OEIOro CBETa B CIEKTP.

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB MPHU UX HAONIOJACHHUH 4Yepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnwiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norjioueHre ceera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- 1 ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogpens aromHoro sapa. HWs3oronmsl. PaanoaxtnBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX s1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO U MacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sHeprun CoaHIa U 3BE3.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIYYEHHM HA JKUBbIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHekTpbl U3JIYyYEHHUS U MOTJIOIICHUS.

2. CHoexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmoneHue TpekoB B kamepe Buibcona.

5. PaboTta cu€Tunka HOHU3UPYIONTUX U3TyYCHUH.

6. Perucrtpanus n3nydeHuss NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUEHUSI.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONINIT MOTYJIb MTPEIHA3HAYEH AJISl CUCTEMAaTH3AIIH
U 0000mIeHHS  TPEeIMETHOIO  COAEpKaHWsT W OMbITa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (U3UKe I OO0yJaroIuxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



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

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjieia peaau3yeTcs
32 CYy€T TOro, 4YTO OOYy4YaroUIMecs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHSTH
bu3nyeckue BIEHUS B OKPY’KAIOIIEH MPUPO/IE U TTOBCEAHEBHOM KU3HMU;

UCII0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuCIie JUIsl IPOBEPKU FUIOTE3 U MOJYUSHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, TPAKTHUECKOTO HUCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne (pu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs HAIPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX

pE3yIbTaTOB.

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

y oOyuatomerocsi 0yayT cOpMHUpPOBaHbl CIAEAYIOLIME JIUUYHOCTHBIE PE3yJIbTaThl B

YaCTH:

« 1) maTproTH4YeCcKOro BOCIIUTAHMSA:

« — IPOSIBJICHHE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(du3nuecKoil HayKu;

+ — IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

« 2) rpakIaHCKOIr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

+ — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJACHHU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoO0JeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
TOCTKEHUN (PU3UKH;

¢ — OCO3HAHHE BAXXHOCTU MOPAIbHO--3TUYECKUX IPHUHLMIIOB B JESATEIBHOCTU
YUYEHOTI0;

« 3)3cTeTHYECKOro BOCIUTAHMS:

¢ — BOCIPHUATHE ICTETUYECKUX KauecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

+ 4) HEHHOCTH HAYYHOI0 MO3HAHMSI:

¢ — OCO3HAaHHWE UEHHOCTU (U3NYECKON HAayKH KaK MOLIHOIO HHCTPyMEHTa
II03HaHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJbTYpBI;

« — pa3BUTHE HAy4HOH JIIOOO3HATENIPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

« 5) dopMupoBaHus  KyJbTYPbl 3A0POBbI M  IMOIHOHAJBHOIO
0J1aronoJIy4us:

+ — OCO3HaHME IIEHHOCTH O0€e30MmacHoro oOpa3a >KU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOro TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHUEM B
JOMaIIHUX yCIIOBUSX;

« — c(hOpMHUPOBAHHOCTh HaBbIKa pe(pIEKCUHU, MPU3HAHUWE CBOETO MpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

« 6) TPy10BOI0 BOCIIUTAHMSI:

¢ — AKTMBHOE YYacTHE€ B pELIECHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alH, TOopoja, Kpas) TEXHOJOTHMYECKOH U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIC U (PU3NIECKUX
3HaHUM,

« — MHTEpEC K MPAKTUYECKOMY U3yUCHHIO MPOdECCHil, CBA3aHHBIX C (PU3UKOM;

« 7)2K0JOrH4ecKOro BOCIIHTAHUSA:

+ — OpHUCHTAIUs HAa NMPUMEHEHHE (PU3MYECKUX 3HAHUU IS pelieHus 3a7ad B
00JIacCTH OKPY’)KAIOIIEH Cpenpl, TJIAaHUPOBAHMS TOCTYNKOB W OIEGHKH UX
BO3MOXHBIX MTOCIIEJICTBUI JIJI1 OKPY>KAIOIIEH CPEIbI;

« — OCO3HAHHWE TJIOOATBHOTO XapaKTepa SKOJOTUUECKHX MPOOJIeM W MyTeW ux
pelIeHus;

« 8) amanTanuMm K HM3MEHSIOIUMCH YCJOBUSM CONMAJIBHON W NMPHUPOIHOM
cpeambl:

« — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIIOJTHCHUH WCCIICIOBAHUNA W
MPOEKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
TIPYTUX;

e — TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JIESITEIbHOCTD;

+  —TOTpeOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHMM, B TOM YHCie (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUSX;

« — Oco3HaHHEe AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH
buzukuy;

« — IUJJAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETEHWHM HOBBIX (U3UUECCKUX
3HAHUM;

« — CTpPEMJICHHE aHAJU3UPOBATH U BBISBIISITh B3aUMOCBSI3U IIPUPO/Ibl, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C YYETOM BJIMSHHMS Ha OKPYKAIOLIYI0 Cpeny,
BO3MOKHBIX II00ABHBIX MOCIEACTBHIMA.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero o6pa3zoBanusi y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHbIE CHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBUSA,  PETYJISATHUBHBIC
yYHUBEpCAIbHBIC yIeOHBIE TCHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue A1eicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(sIBJICHUN);

yCTaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALUNA, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3yUYEHUU (U3NUYECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAHUEM JEAYKTUBHBIX
U MHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCcO0 pemeHus: ydeOHOW (PU3NYEecKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Haumbosee
HOJIXOJSIIETO C YYETOM CAMOCTOATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY ILIaHY OIBIT, HECJIOXKHBIN
¢u3nyecKuil S3KCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (DHU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImro,
MOJIyYE€HHYIO B XO/I€ MCCIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

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

Pabora ¢ unopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE H
orbope MH(OPMAIMM WM JAHHBIX C YYETOM MPEAJIOKCHHON Y4eOHOM
dbu3ndecKoi 3a1a4u;

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

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANBbHYI (HOpMYy  TpEACTaBICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pelIacMble 3ala4d  HECJIOKHBIMU
CXEeMaMH, JrarpaMMaMH, HHOU IrpaUKOi U MX KOMOMHAIIHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe 1elCTBHA:

B X0Jie OOCYXKICHHS ydeOHOro maTepuaia, pe3yjibTaToB JIaOOpaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYKIAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd U IO KaHHE
01aroKeaaTeabHOCTH OOIEHN,



COTOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXUBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH |
WHAMBUAYAIbHONH pabOThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€WCTBUSA
no €€ JOCTH)KEHHUIO: paclpefessiTb poiH, OOCYXKIaTh MpPOLECCHl HU
pe3yJbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIpaBJICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTHUMH
YJIeHaMU KOMaH/1bl;

OLICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B J)KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUI pelieHus (U3NYECKUX 3HaAHU;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHHH
(MHOUBUYalbHOE, MPUHSATHE DPEIICHUS B TPyIMNe, NPUHATHE PEIICHUN
rpynmnoiu);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIlIeHUs (PU3NUECKON 3a1aul WIH
IUTaHa HUCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeiaraeMble BApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIIKEHHUS) pPEe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JECATEIBHOCTH (B TOM YMCJIE B XOJ BBIIIOJIHECHUS
(U3MYECKOrO HUCCIIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
0OCTOSITENILCTB, M3MEHUBIIUXCS CUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATa LEIU U YCIIOBHIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAay4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYTrOro;



npu3HaBaTh CBOE MPaBO Ha OMMOKY MPU pEHIeHUH PU3NYECKUX 33134 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI M TAKOE YK€ MPABO IPYToOro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydenus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHMSA BElEecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBUWXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHEMHOE), TPACKTOPUS, PaBHOACHCTBYIOLIAS
CUIIa, nedopmarnus (yopyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznudath siBiaeHUs (audQy3us, TEMIOBOE IBIKCHUE YACTHUI] BEIIECTBA,
pPaBHOMEPHOE  JIBH)KECHUE, HEPAaBHOMEpPHOE  JBWIKEHHUE, HWHEpLHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpAalllCHUA, Nepeaada [OaBJICHUS TBEPABIMUA TEIAMH, >XUIAKOCTIMHU U
razamm, arMoc(epHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIICHUs
MEXaHUYECKON SHEpPruu) IO ONKMCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’)KalIlleM MHpE, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MIPUMEPHI JIBUKECHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM M HEXKHUBOU
NPUPOJIE, NEWCTBUE CHUJIBI TPEHUS B MPUPOAE U TEXHHUKE, BIIHSHUE
aTMOC(EpHOro J1aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TEeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOWCTBA (PU3HAKHN) (PU3UUECKUX SBICHUIA;
OTIMCHIBATh U3yYCHHBIC CBOMCTBA TeN M (DM3UUECKHUE SBIICHUS, UCTIONIB3YS
dbu3nyeckue BeNMYUHBI (Macca, 00BbEM, IUIOTHOCTH BEILECTBA, BpEMs,
yTh, CKOPOCTh, CPENHSSA CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
TeJla, CUjla TpPEHUsA, JAaBlieHUWE (TBEPAOTO TeENa, KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYEeCKass padoTa, MOIUTHOCTh, TUICYO CHIIBI,
MOMEHT CWJbl, KO3Q(UIMEHT TMOJE3HOr0 JEHUCTBUSI MEXAHU3MOB,
KMHETUYECKass M TOTEHLMANbHAs DHEPIHsi), MPU OMUCAHUU ITPABHIIBHO
TPakToOBaTh  (U3MYECKUH  CMBICA  HUCIHOJIb3YEMbIX  BEJIMYMH, HX
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BEITUYMHY C APYTUMH BEIUYMHAMH,
CTPOUTD rPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
WCIOJIb3Ys IpaBUiia CIOXKEHUS CUJI (BHOJIb OJHOW IPsIMOM), 3aKOH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbiuara (6110ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU O3TOM [JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OO0BACHATH (pU3MUECKHE SBJICHHUSI, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJIEACTBEHHBIE CBSA3H, CTPOUTh O00bsSICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1-2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(GopMyJibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Ja4 3aIIMCBIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaThb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAaHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
INPEANONIOKEHHE  (THUIIOTE3y),  pa3jnyarb M UHTEPIPETUPOBATH
MOJyYE€HHBI pe3yibTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB Te: (opMyIMpOoBaThH IPOBEpsEMbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pyI0BaHMUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYTUPOBATH BHIBOJIBI;

BBIIOJIHATh MPsAMBIE H3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tea,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C YU4ETOM
3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DM3HUECKON BEJIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYILEroCs Telaa OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJIBLKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHWJIBI TPEHHUSI OT IUIOLIAAN CONPUKOCHOBEHHUS TEJ, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTIPY’KEHO TEJO0, YCIOBUM
IUTaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4eOHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI 10 pe3yJibTaTaMm
UCCIICIOBAHMS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUjla TPEHHS] CKOJIBKEHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKMBAIONIIAS  CHJA, JIEHCTBYIOLIas  Ha
HOTPYKEHHOE B JKUIKOCTb TeNO, KOI(PQHUIMEHT MOJEe3HOro MeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEAys MPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCHEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI;

coOuII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMmeTp,
phIYar, NOJBMKHBIA U HETOJABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTD;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha HX OMUCaHui (B TOM YHUCIIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIPABIUYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
0 CBOICTBax (PM3NYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEPHl  (HAXOAWUTH  HUHPOpPMAIMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B TMOBCETHEBHOM
XKU3HU JJ1 obecrieyeHus: 0€30MacCHOCTU MPHU OOpaIlleHUH C MPUOOpamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HaHUW M TYTEM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpPMALINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM MM MOXKET OBITH
HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BHITIOJHEHUHN yY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JAUTEepaTypy (PHU3MYECKOTOo COACpX aHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcnl cetu MHTEpHET, BiajgeTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACPNKAHUSI, B TOM



qHclie MyOJUYHO JIeNaTh KpaTKhe COOOIIEHHUs O pe3ysibTaTaX MPOEKTOB
WIK Y4YeOHBIX HCCIEJAOBaHUM, MPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YUYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUICHUE IIPE3EHTALUECH;

IOPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenessarh
00s13aHHOCTH B TPYIle B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  TIpPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINUXCSI YMEHUM:

MCMOJIB30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUNINYECKUE U
amop(Hble TeJa, HACBHIEHHBIM M HEHACBIEHHBIM Map, BIAXHOCTb
BO31yXa, TEMIIEparypa, BHYTPEHHSS DSHEPTHs, TEIUJIOBOW JBUIATENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsJl, SJEKTPUUECKOE TOJIE, TPOBOJHUKHU
U JIUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
pa3nuyarh ABJIEHUSA (TEIJIOBOE PACIIMPEHHUE W C)KaTUE, TEIUIoNepenaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KAaNWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJEHCALUS, IUIABJIICHUE, KPUCTAUIM3alus (OTBEPIEBAHUE), KHUIICHUE,
Tenjonepenaya (TEnIOnpOBOIHOCTb, KOHBEKIIUS, W3JIy4YCHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS DJIEKTPUYECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJCHCTBUE MATrHHUTOB, JECHCTBHE
MAarHMTHOTO TOJIsl HA IPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAS UHIAYKLIHS)
[0 ONHUCAHUID HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3HYECKOE SIBIICHHE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3UMYECKUX  SBJICHHUHA B
OKpY’>KalollleM MHpe, B TOM uHcle (u3nyeckue SIBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIE SIBIIGHHSI B MPUPOJE,
KpUCTAJUIbI B mpupoje, uznyudeHue CoJiHIa, 3aMep3aHHe BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIFOCOB, POJIb MATHUTHOTO TOJIA JUIsl JKM3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, PU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIECTBEHHBIE CBONCTBA (NPHU3HAKH) (PU3NUYECKHUX
SIBJICHUH

ONKCHIBaTh U3yYCHHbIC CBOMCTBA TeN U (U3UUECKHUE SBJICHUS, UCIIONB3YS
bu3nyeckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, YJENbHAsd TEIUIOEMKOCTh BELIECTBA, YJEJIbHAsA TEIUIOTa



IUTaBIICHUS, yJeJbHAsl TEIIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEJBHAS BIAXXHOCTH BO31yXa, JIEKTPUUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANPsIKEHHE, CONPOTUBIICHUE IPOBOJIHHUKA,
YAEIbHOE  CONPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
JNIEKTPUYECKOr0  TOKAa), IIPpH  ONHWCAHUM TNPABUIBHO  TPAKTOBATh
($u3nYECKUit CMBICI WCIOJIb3YEMbIX BEIUYHMH, 00O3HAYEHUS W €IUHUIIBI
(¢u3nyeCKuX BEIWYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOILIME JaHHYIO
(u3NYECKyI0 BEJIMYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3Yy4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI MOJEKYJSPHO--KHHETUYECKOM TEOPHUH
CTPOEHHUsI BELIECTBA, IMPHUHIMII CYNEPIIO3ULHN I0JeH (HAa KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa 1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMS JHEPIWM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTEMaTHYEeCKOe
BBIPAKEHUE;

OOBACHATh (PM3UYECKHE INPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallli IIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
[IaroB ¢ OMmopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THbIE 3amadyd B 2-3 JEHUCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIOBUS 3a/la4d 3alMCBHIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOoOXOquMble il €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
IOJIy4YE€HHOE 3HauU€HUE (PU3NYECKOMN BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEUIUTh MPU TOMOIIH
($u3NYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HCCIEeIOBAaHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEAIOIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBENICHUSI UCCIICIOBAHUS, AEJIaTh BBIBOJBI,

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
(duznyeCKuX CBOWCTB TN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béma, Temreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHUs IIPU M3JIy4YEHMHM OT [BETa M3JIy4arouie (MOrIomaromen)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUS BOJABI OT TEMIIEPATyphl KUIKOCTU U
IUIOIAA €€ IIOBEPXHOCTH, OJIEKTpHU3alus Tel W B3aUMOJACUCTBUE
NEKTPUYECKUX  3apslOB, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yaJU3allMsi MArHATHBIX IIOJEM ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUS
MAarHuTHOTO TOJII Ha IPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIHMPOBATH
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHusl, OMKUCHIBATH XO/1 ONBITa U (POPMYIIUPOBATH BHIBOIbI;
BBIIIOJIHATG ~ NPSIMBIE  WU3MEPEHUs  TEMIIEPATypbl, OTHOCHUTEJIBHOU
BJI&XHOCTH BO31yXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUYECKUX BEIMYMUH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (DPM3HUYECKOM BEIUUYHUHBI OT
APYrOM C  HCIIOJB30BaHMEM  IIPSAMBIX  HM3MEpPEHHU  (3aBUCHUMOCTH
COIIPOTHUBJIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAANA IIONEPEYHOIO
CEUYEHUS U YAEIbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKQ,
UAYIIETO 4Yepe3 MPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IOCIEAOBATEIBHOIO M  MAapAJLIEIBHOIO  COEAWMHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMpAaTh YCTAaHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpauKoB,
JI€JaTh BBIBOJIBI IO pE3yJIbTaTaM MUCCIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BETUYUH (yIeNbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIBHYIO YCTaHOBKY, CIIEIySl MPEMJIOKEHHON MHCTPYKLHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYHHBI;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA HU3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOPOM Ha MX ONUCAaHHUS (B TOM YHCIIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIBTMETP, CUETUHMK DJIEKTPUYECKOW JHEPIUM, IJIEKTPOOCBETUTEIIBHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
MPEAOXPAHUTEIIN, DJIEKTPOMATHUT, 3JIEKTPOJBUIATENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
¢duznyeckre 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npubOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTATENIb BHYTPEHHETO
CrOpaHMsl, BJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbl AJIEKTPUUYECKUX



Heneil ¢ mocae0BaTeNbHbBIM U MapaJlIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOM
KU3HU JJIs1 oOecreueHusi 6€30IacHOCTU MpU OOpaIlieHuu ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEeH cpee;

OCYIIECTBIISATh TMOWCK HWHPOpMAIuu  (U3HYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW W TYTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISTH  WHGOpMAILMIO, KOTOpas
SBIIETCS IPOTUBOPEUUBON MIITH MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUHN yY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOrOo COACpXKaHWs, CIPABOYHbIE MaTEepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaThb COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUS,
0000mIasi wHpOpPMAINMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABISATh PE3yJIbTaThI
MIPOEKTHOM WJIM KCCIIEeNOBATENbCKON JESITeIbHOCTH, P 3TOM T'PAMOTHO
UCIIONb30BAaTh HW3YYCHHbIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXAATh BBICTYIIJICHHE MPE3ECHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NICCKUX
MIPOIIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUTh 3a BBIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBATh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
TIPOSIBIISS TOTOBHOCTH pa3pemniaTh KOH(DIUKTHI.

K koHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

WCIIONB30BaTh MOHATHA: CUCTEMa OTCYE€Ta, MATepHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, miacThyeckasi), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbI UCIYCKaHUsI U MOTJOLIEHus, anbda-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIIEPHAS SHEPTETUKA;



pa3nuyaTh ABJICHHS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JABHKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, peaKTUBHOE JBWIKEHUE, KOjeOaTelbHOE JIBI)KEHHUE (3aTyXaroliue |
BBIHYXKJICHHBIE KOJIeOaHHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MNPSIMOJIMHEWNHOE PAaCHPOCTPAHECHHUE, OTPAKECHUE M MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CIIGKTp Y CJIOKEHME CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa
M3JIyUYEHUS) MO0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHCE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpyXaromeM Mupe (B ToM uucie (U3HUYECKHE SBJICHUS B TPUPOJIE:
MIPUJIUBBI U OTJIMBBI, IBUKEHHUE TUIAaHET COJTHEUYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHUE JKHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
36MJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHaMH, 03XO, IBE€Ta Tel,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yabTPadUOIECTOBOITO U PEHTICHOBCKOTO HM3Iy4YEHHH, €CTECTBEHHBIM
paavuoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJUOAKTUBHBIX M3JIyYCHUN Ha
OpPTraHu3M YEJIOBEKa), MPU 3TOM IEPEBOAUTH IMPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUH

OTMCHIBATh M3YUYEHHBIE CBOMCTBA Tel M (U3UUYECKHUE SBIICHUS, UCIIOIB3YS
dbu3ndecKkue BENMWYUHBI (CpPEeIHSIsI MU MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTh, CHWJIa TPEHMS, CUa YINPYrOCTH, CHUJIA TSIKECTH, YCKOPEHUE
CBOOOJHOTO TMaJCHUs, BEC Teja, HUMIIYJIbC Tela, HMITYJIbC CHJIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTUsl Tena,
MIOJHATOTO HaJ MOBEPXHOCTBHIO 3€MJIM, NMOTCHUUAIbHAS JHEPIUsl CHKATOU
MPYKWHbI, KUHETHYECKAs DHEPrus, IIOJHAs MEXAHWYECKAsT DSHEPIus,
MepUoJ M YacToTa KojeOaHu, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIICHUS CPEJbl), IPU ONMCAHUU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIONIME JaHHYIO (PU3MYECKYIO BEJIUYMHY C APYTUMU BEJIUYHUHAMH,
CTPOUTH TPaPUKKU U3yYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TMPOIIECCHI,
WCMOJIb3ysl 3aKOH COXPAHEHWUS SHEPIrUM, 3aKOH BCEMHUPHOTO TATOTECHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPHUHIUI OTHOCUTENbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHH 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIllMChIBAaTh €r0 MaTEMaTHIECKOE BBIPAKECHHCE;

OOBSACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CJICJICTBEHHBIC  CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYeHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (ONMMparolluecs Ha CcucreMy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBaTh KPATKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IJISl PELICHHS], IPOBOJUTH PACUETHI U
OLICHUBATh PEANTUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHsS] (PU3NUECKOU
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU OMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABHWJIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIIOACHUHN U OTBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WA
du3nYecKuX CBOWCTB Ten (M3y4deHHE BTOPOTro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MaJIbIX KOJIEOaHWH, PSIMOMHEHHOE PACTIPOCTPAHCHHE CBETA,
pasnokeHue OeNoro cBera B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JUH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY ©3 HM30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINMUCHIBATH XOJ  ONbITAa W  €ro  pe3yjbTaThl,
(dbopMyIIpPOBATh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpenHee 3Ha4YeHHE U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIOJIb30BAaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTb NMYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTU4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHHUs CBETa OT yrIjla MaJeHUs U yria MpeJoMJICHHsS OT yria
najieHus1): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYeCKuX BETWYWH B BUJEC TaONWIl U TpaduKOB, NEIaTh BBIBOIBI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIMYMUH (CpEAHssS
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBKEHMs, MEXaHHueckas padboTa M MOIIHOCTb, 4acTOTa H
nepuoa KojeOaHMH MaTeMaTHYecKoro W MPY>KMHHOTO MAasTHUKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, pPagUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUsl, COOMPATh SKCIEPUMEHTAIbHYIO0 YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padoTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKKM M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JIyy, TOHKas JIMH3a, IUIAHETapHas MoOJeNb aToMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPHUHIMUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIIOPOM HAa HMX ONMUCaHHUS (B TOM YHCIIE:
CHOUJOMETp, NaTYMKH TOJIOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmnapar, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOI, JO03UMETp, Kamepa BunbcoHa), HMCHOJB3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHHUM U  HeoOXxomumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKUX IMPOILECCOB
IpU pEelIeHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPaKTUYECKOIO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOMN
JKU3HU I oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu H
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYHIECTBIISATh MOMCK HHpopManuu (GU3NYECKOTO COJEp)KaHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
NyTH OMPEENICHUs] JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCITIOJIb30BATh MPU BBHIMOJHEHUN YUYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy (QHU3MYECKOTOo COACpX aHHs, CIPAaBOYHbIE MaTepHAIbI,
pecypcbl ceti IHTEpHeT, BllageTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE
uHbOpMaIUU U3 HECKOJbKUX MCTOYHUKOB (PU3UUYECKOrO COJIEp KaHUs,
myOJIMYHO NMPEACTABIATh Pe3yIbTaThl MPOEKTHOM MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, MpPU 3TOM TPaMOTHO  HCIIOJIb30BAaThb  HM3yYECHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasjaena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaluell ¢ Yy4y€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Kourpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcsl

Pasnen 1. ®usuka u €€ poJib B MO3HAHNH OKPY:KAIOIIEro MUpPa

Bbu6nuoreka [JOK
1.1 ®du3uKa - HayKa 0 IpUpoJie 2
https://m.edsoo.ru/7f416194
1.2 dusnyeckue BETUYNHEI 2 1 bubmmorera [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1. E 7 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https-/m.edsoo.ru/7f416194
Hroro mo pazaeny 6

Paznen 2. [lepBoHayanbHbIe CBeJeHNs 0 CTPOCHNH BelllecTBa

2.1 CtpoeHue BelIeCTBA 1 bubmorexa LIOK
’ p t https://m.edsoo.ru/7f416194
29 JBH>KEHUE U B3aMMOJICICTBUE YaCTHI] ) | bubnnorexa [JOK
’ BEILECTBa https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbl€ COCTOSIHHS BEIIECTBA 2 nomorexa L
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Pazpnen 3. /IBukeHune u B3aumMojieiicTBue e
bu6 OK
3.1 MexaHuueckoe ABUKEHUE 3 nomorexa L

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

3.2 Nuepuusi, Macca, MIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cuma. Bunsl cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBieHue TBEPABIX TeJl, ’KUIAKOCTEH 1 ra3oB
41 [asnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
' TeJaMHU, KUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBICHHE KHAKOCTH > https://m.eds0o.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe naserme 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Paznen S. PaboTra 1 MOIIIHOCTB. JHEPIUst
bubmuoreka [JOK
.1 P 1
> a60Ta u MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpoctbie MexaHH3MBI > ! https://m.edsoo.ru/7f416194
5.3 Mexanuueckasi SHeprus 4 1 buommorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne i/ P Koutpoabuble IIpakTnuyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. TensioBblie ABJICHUSA
1.1 CTpoecHUeE 1 CBOMCTBA BEIIECTBA 7 bubmorexa LIOK
’ p B https://m.edsoo.ru/7f4181ce
b K
1.2 TenoBsie porecchl 21 1 5 nosmorexa LO
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnea 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsKEHHBIE Tella 7 | bubmmoreka [JOK
' U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmuoreka [JOK
2.2 IT I % 20 1 7
OCTOAHHBIH SCKTPHACCIUH TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIE ABICHUS 6 1 1.5 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMArHuTHAsI MHIY KIS 4 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumMeHoBaHue pa3iesioB H TeM (mudposBbIe)
Ne i/ P Koutpoabuble IIpakTnuyeckue bp
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. Mexannuyeckue siBJIeHUSA
L1 MexaHn4eCKOe JBMIKCHUE U CIIOCOOKI €TI0 10 | Bbu6nuoreka [JOK
' ONHUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BzaumoneiicTBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6nmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpatCHiA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznea 2. MexaHn4yeckue KoJ1e0aHUA U BOJTHBI
bu6nmuoreka [JOK
2.1 Mexanndeckue Koneoda 7 3
RARHHCCKHE KOAChaHA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckne BOJHBI. 3BYK 8 1 3 nommorexa I10
https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Pasnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 6
Paznea 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI paclpoCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




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

4.2 JInH3BI 1 oNTHYECKHE TPHUOOPHI 6 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Paznen 5. KBaHToBbI€ sIBJI€HUS
bu6mmoreka [IOK
.1 41 4 1
5 CIyCKaHHUE U TMOTJIOIICHHE CBETa aTOMOM hitps-//m.cdsoo.ru/74 1ada6
bu6mmoreka [IOK
2 1
> Crpoeiue aToMHOro Aapa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
>3 FICPHRIC peakitin https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Pasnen 6. [loBTOpuTe1bHO-0000111aI01IIHIT MOAYIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) bubnumoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27







ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoTshI pecypesI
| ®du3nKa — HayKa O IpUPOJIE. |
SIBneHus npupoabl
2 ®usnuecKkue BICHUS 1
3 dusnuecKue BeIUYUHbI U UX |
U3MEPEHHUE
Ypok-uccnenoanue "M3mepenue
4 TEeMIEPaTypbl MPU TOMOIIH | |
YKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TeMIEpaTypbl"
MeTo/1bl Hay4YHOTO TTO3HAHUS.
. bubmuorexa [JOK
5 Onucanne pU3NUECKUX SIBJICHUMN C 1
. https://m.edsoo.ru/ff09f72a
MOMOIUIBIO MOJIEeH
VYpok-uccnenosanue "[IpoBepka
6 TUIOTE3bl: AAbHOCTD MOJIETA IIAPHKA, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibIrie, 4yeM OOoJIbIIe BHICOTA ITycKa'
Crpoenue BemectBa. OMNbITHI,
7 JIOKA3bIBAOLIME TUCKPETHOE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff09fe0Oa
CTpOEHHE BEIeCTBa
8 JIBU>KeHUE 4acTull BEIIECTBA 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HaOJIOZICHUIO TETIJIOBOTO PACITUPEHUS
Tra3zoB»
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUMN
1 BobI. O000IIEHNE TI0 pa3aeTy bubmuorexa [JOK
«IlepBoHayaIbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBA»
Mexannueckoe OBUKEHUE.
bu6nuoreka [JOK
12 PaBHOMEpHOE U HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBYDKCHUE
bu6nuoreka [JOK
13 Cxopoctb. EquHuiisl ckopoctu H
https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 PacyeT nmyTu u BpeMeHU ABUKECHUS
https://m.edsoo.ru/ff0a0ae4
15 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Maccel Bbubnmuoreka [JOK
1 00beMa Tejia 0 €ro MNIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TEJa»
18 Pemenne 3amau no teme "IInmoTHOCTD Bbu6nuoreka [JOK
BelecTna” https://m.edsoo.ru/ff0al23c
Cuita KaK XxapakTepUCTHKA
19 B3auMoJieiicTBus Ten. Cuita
yrpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «M3yueHue

3aBUCHMOCTHU PACTAKCHUA




(medopmanun) NpyKUHBI OT
MPUITOKEHHON CHJTBI»

21 SIBnenue tarorennsa. Cuia TSHKECTH
CBA3b MEXKY CUIION TSKECTH U
. bubmnorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TSHKECTH

3 Cuna TsKeCTH Ha IpyTUX IUIaHeTax. bubmmoreka [JOK
DuU3NYECKUE XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bu6nuoreka [JOK

24 N3mepenne cun. JluHaMoMeT

p A p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec Tema. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CHUJI, HAIPaBIECHHBIX
. . bubmuorexa [JOK

26 10 OJTHOM MPSIMOM.

. https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIO1IIAs CHIT

27 Pemenue 3amau mo reme
"PaBHonelicTBytOmIas cui”

)3 Cuna tpenusd u e€ Buanl. Tpenue B bubmnorexa [JOK
[IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «M3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIBKEHHUS OT CHUJIBI TaBJICHUS U bubmorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCA
MMOBEPXHOCTEI»

30 Pemienue 3aau Ha onpeneneHue
PaBHOACHCTBYIONIEH CHITBI

31 Pemenue 3anau o temam: «Bec bubmnorexa [JOK

Tena», «['papudeckoe n3odbpaxeHue

https://m.edsoo.ru/ff0alde0




cui», «Cunel», «PaBHOAEHCTBYIOIIAS
CHUI»

KonTtponpHas pabora no Temam:
«Mexannueckoe IBUKeHHE», «Macca,

32 IJIOTHOCTh», «Bec Tema»,
«['padpuueckoe nzodpakeHne CuI»,
«CHIIBI»

3 JHasnenue. CriocoObl yMEHbBIIICHUS U bubanorexa [HOK
YBEJIIUYECHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBieHue raza. 3aBUCUMOCTD

N bu6mmoreka [IOK
34 aBJIEHUS ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenmaua naBiaeHNS TBEPIABIMHA
35 Tenl;l\fn mi KOCTSIMHU U Ir)zft[mMH bubmorexa LIOK
> FKHA ' hitps://m.edso0.ru/ff0a25h0
3akon ITackams

36 JlaBiieHME B )KUJIKOCTH U Ta3e, Bbu6nuoreka [JOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemienne 3agad o teme «/lapineHue B bubmuorexa [JOK
SKUIKOCTH U Tase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826

bubnuoreka IIOK

38 Coo0maromumecs: Cocyabl nommorexa L

https://m.edsoo.ru/ff0a2970

39 T'unpasimuueckuii mpecc bubmmorexa [IOK

AP p https://m.edsoo.ru/ff0a3136

40 ManowmeTtpsi. [TopuineBoit
JKUJKOCTHBIN HAcOC

41 ATMocdepa 3emMiu ¥ IPUIHHBI €€ bubmmoreka [JOK
CYILLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. ATmochepHoe bubmmoreka [IOK




JIaBJICHUE

https://m.edsoo.ru/ff0a2b5a

Nzmepenune arMmochepHOro 1aBIcHUS.

bu6mmoreka [IOK

43
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
Bbub6nmuoreka [JOK
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. ATmochepHoe bubmmoreka [IOK
JIABJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienne 3agau o teme "
ATtmocdepHoe naBrieHue”
JleicTBuE )KUAKOCTH U raza Ha
bu6mmoreka [IOK
47 MOTPY>KEHHOE B HUX TEJO.
https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlaGopatopHas pabota «OnpezneneHue
43 BBITAJIKMBAIOIICH CHIIBI, Bbu6nuoreka [JOK
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb»
JlaboparopHast paboTa 1o Teme
49 «HMccnenoBanue 3aBUCUMOCTH Beca Bbubnmuoreka [JOK
TeJa B BOJIE OT 00BbEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH Telia»
Bbubnmuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHncTpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJKHU U
onpezaeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bubmuorexa [JOK




cyn0B. Bo3ayxonnaBaHue»,
«JlaBneHue TBEPABIX TE, )KUAKOCTEH
H Ira30B»

https://m.edsoo.ru/ff0a3654

KonTtponsHas pabora no Teme

53 «/laBneHue TBepAbIX TeI, KUIKOCTEN

" ra3oB»
bu6mmoreka [IOK

>4 Mexaiirieckas padora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

5 Monsocte. EuHiiter momsocTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM NIpU 1
NoabLEME 10 JIECTHHUIIE"

57 IIpocTsie MexaHu3Mel. Poryar.

PaBHOBecue cuit Ha peruare
Poruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHnas pabota 0.5 bubnnorexa [HOK
«HccnegoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenue 3amay nmo reMe «YclI0BHUA bubmuorexa [JOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTeust
MexaHu3ma. Jlaboparopnas pabota

60 . 0.5
«N3mepenne KI1J1 HakioHHON
IIJIOCKOCTH»

61 Pemenue 3amgau mo reme "Pabora, bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnudeckas SHEPTHs. bubmuorexa [JOK




Kunernueckas v noreHuuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEPUMEHTAILHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHIIMATBHON SHEPTUU NPU
CKATBhIBAHHUHM TeJIa 10 HAKJIOHHOU
MJIOCKOCTH"

65

KontponbHas padoTa mo Teme
«PaboTa u MOIHOCTh. DHEPTHUS»

66

Peseprubriit ypok. PaboTa ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHUE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHeIit ypok. Paborta ¢ Tekctamu
1o teMe "/laBineHue TBEPABIX TEN,
KUJKOCTEN U ra3oB”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

Peseprubriit ypok. PaboTa ¢ Tekctamu
o Teme "PaboTta. MomHOCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KVIACC

KouunyecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka Konrtpoabusie IIpakTHueckue
n/n Bcero u3yyeHusi o0pa3oBaTeJIbHbIEC
padoThI padoTsbI
pecypchbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJ 1
3 Mopaenu TBEpIOro, JKUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdHsbie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue 1 KallWUISPHOCTb. | bubnnorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
Bbu6nuoreka [JOK
7 TermoBoe paciupeHue U coxaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHII
9 BuyTtpenssist sneprust. CriocoObl 1 bubmmoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0aSc60
10 Buas! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

Bbu6nmuoreka [JOK

1 BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

2 KoauuectBo TemnoTsl. Y aenbHas Bbub6nmuoreka [JOK
TEMJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubanorexa [HOK
TennooOMeH U TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
PacdeT xoamyecTBa TEIIOTHI,

15 HE0OXOAMMOTO JIJIs HarpeBaHUs Tena
Y BBIICIISIEMOTO UM MPH OXJIAKICHUN

16 JlaGopatopHas pabora "OnpezneneHue bubmmoreka [IOK
YAEJIbHOU TEMJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

7 DHeprus TOoIMBa. Y IeJabHas TeraoTa bubnnorexka [JOK
CropaHust https://m.edsoo.ru/ff0a7bSa
[InaBienne u oTBEpAEBAHUE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas buGnnorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlabopatopHas pabota "OnpezneneHue bubmmoreka [IOK
YIEIbHOM TEIJIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHus ¥ KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxsnocts Bo3ayxa. JJaboparopuas
paborta "OmnpenencHue
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/ayxa"

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4u Ha onpe/ieicHue
BJIQKHOCTH BO3yXa

24

[TpuHIUIB paOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KIIJI remioBoro aBuratens.
TenioBble ABUTATENH U 3alIUTa
OKpYyXarolieil cpeasbl

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUuH B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe "TennoBbIe ABICHUS.
W3meHeHune arperaTHbIX COCTOSTHUI
BeecTna”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHnTtponbHast pabota mo Teme
"TenoBble ABICHUA. V3MeHeHne
arperaTHbIX COCTOSIHUM BellecTBa '

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUUICCKUX 3aPST0B

30

Ypok-uccienoBanue "OneKkTpu3anus
TeJ UHAYKLUEN U IIPU
CONMPUKOCHOBEHUU"




B3anmonenicTBre 3apsyKEHHBIX TEIL.

Bbu6nuoreka [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUYECKOE TOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnun cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocurenu 35ekTpuyeckux 3apsiioB.

33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH bu6nuoreka [JOK
COXpaHEHMs DIIEKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha npuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymectBoBaHusl. Mictounuku bubmmorera [IOK

https://m.edsoo.ru/ff0a95a4

IEKTPUUYECKOTO TOKA

37 JIefCTBHS DIIEKTPUYECKOIO TOKA bubnmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "Jlelicteue

38 IJEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U AUDJIEKTPUKHU"

39 DJIEKTPUUYECKUH TOK B MeTaslax, bubanorexa [HOK
KUJIKOCTAX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabota

41 "N3mMepeHue U peryJIupoBaHue CUIIbI 0.5 bubnmorera LHOK

ToKA"

https://m.edsoo.ru/ff0a8bd6




DNeKTpUYecKoe HampsHKEHUE.
Boabr™erp. JTaboparopHas padoTa

Bbu6nuoreka [JOK

42 0.5
"N3mepenue u peryinpoBaHue https://m.edsoo.ru/ff0a9%14
HarpskeHus"
43 CornpoTuBieHUE TPOBOIHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubanorexa [HOK
IIPOBOAHUKA OT €T0 AJIWHBI, IIJIOI[aau https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuaia”
3aBUCHUMOCTh CHJIbI TOKA OT
bu6mmoreka [IOK
45 HanpspbkeHud. 3akoH OMa Jy1sl ydacTka
https://m.edsoo.ru/ff0aa44a
Henu
JlaGopaTtopHnast pabota
"HccneqoBanue 3aBUCUMOCTH CHIIBI
bu6mmoreka [IOK
46 TOKa, UAYIIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka
43 IIPaBUJIA CJIOKEHUSI HAIIPSDKEHUN TTPU | bubmmoreka [IOK
[OCJIE0BATEIILHOM COEUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon”
JlaboparopHas pabota "IIpoBepka
49 npaBuja JJis CUJIbl TOKA MPU | Bbu6nmuoreka [JOK

napauiC/IbHOM COCAUHCHUN
pe3ucropon”

https://m.edsoo.ru/ff0aadle




Pemenue 3ana4u Ha npuMEHEHUE

50 3akoHa OMa i1 pasiimyHoro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIMEKTPUUIECKOTO bubanorexka [HOK
Toka. 3akoH Jlxoyins-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas paborta "Onpezaenenue
bu6mmoreka [IOK
52 paboThl ¥ MOIITHOCTH AJIEKTPUIECKOTO
\ https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IIETTH U IIOTPEONTENH
. bubmuorexa [JOK
53 AJICKTPUUYECKON IHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIIbl.
54 3apsoKeHHBIE Tela U UX bubmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [locTosTHHBIH
3IEKTPUYECKHUM TOK"
KonTtponbHas pabora o Teme
"DJIeKTpHUUEeCKUE 3apAabl.
55 3a SDKGII)-IHI)IC Tena I/IpI/IX bubmorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoercTBus. [locTosTHHBIH
3NIEKTPUYECKHUM TOK"
56 ITocTossHHBIE MATHUTHI, HX
B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnnorexa [HOK
OJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsuTtHOe 1mojie. MarauTHoe 1oJje
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaueHue IS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT OpcTena. MaruuTtHoe 1mosie
JIEKTPUUECKOro Toka MarHuTHoe
0JI€ KaTyIIKHU C TOKOM

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHHe AIEKTPOMArHuToOB B
texauke. Jlaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
0JIs1 HAa MPOBOJHUK C TOKOM"

0.5

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

3H€KTpOZ[BI/IFaTGJIb IIOCTOAHHOI'O
ToKa. Mcrons3oBanue
BHGKTpOI[BHFaTeHeﬁ B TCXHHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHncTpyupoBaHue U U3y4eHue
paboTHI DJIEKTPOABUTATENS "

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apanes. 3akoH
3JIEKTPOMArHUTHOM MHIYKIIUU.
[TpaBuiio Jlenna

63

Onekrporerepatop. CriocoObl
MOJTyYEeHHUS AJIEKTPUUECKONW IHEPTUH.
DNeKTpoCTaHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTrUU

64

[MoaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUECKHE U
MarHuTHbIE IBJIEHUS"

65

KoHnTtponbHast pabota mmo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
sIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprubiit ypok. PaboTa ¢ Tekctamu

bu6mmoreka [IOK




o teme "TermnoBsle IBIeHUS"

https://m.edsoo.ru/ff0accS5e

Peseprubriit ypok. PaboTa ¢ Tekctamu

67 foTeme "HOCTUOXHH'IT 15 I fgfgzlri?:;(sigrc:/fmacdw
3JIEKTPUUYECKUN TOK
68 Peseprubiit ypok. PaboTa ¢ Tekctamu |
1o Teme "MarauTHbIC SIBICHUS"
OBHIEE KOJIMYECTBO YACOB I10 68 14.5

ITPOITPAMME




9 KUIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
(]
‘:}-n Tema ypora Bcero Kontpoabubie  Ilpaxriieckue il:;:eﬂﬂﬂ :g[?al;z:;:fenbnme
padoThI padoThI pecypen

| Mexannueckoe IBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHUYECKOI'0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOIMHENHOE | bu6nuorexa [IOK
JABUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsiMOTTUHEITHOE

4 nBrxeHue. CpeaHsis 1 MTHOBEHHaAs! 1
CKOPOCTb

5 [IpssMonnHETHOE pAaBHOYCKOPEHHOE | bubmmoreka [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHHUS. 1
I'padux ckopoctu
JlaGopaTtopHas pabota "Onpeznenenue

7 YCKOpEHUsI Tea npu 1 | bu6nuoreka [IOK
PaBHOYCKOPEHHOM ABMKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MI0CcKOCTH"

g CBoOoguoe magenne teir. OIbITh |
[Nanunes

9 PaBHOMEpHOE ABMMXKEHUE TTO | bubmmoreka [JOK

okpyxHocTu. [lepuon n yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneinas u yriaosas

CKOPOCTH
10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [IepBeiii 3akoH HeroToHa. BekTop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroTona. Bubmuotexa [JOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bu6nuoreka [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TpUMEHEHUE bubmunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aebbec
15 Cuna ynpyroctu. 3akoH ['yka ngg;ﬁf;ifﬁ/lﬁf Oacca?
16 Pemenue 3amgau no reme «Cuna
YHOPYTrocTu»
7 JlaGoparopHas pabota «OnpezneneHue bubnuorexa [IOK
JKECTKOCTHU MPYKUHBID» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cira Tperis https://m.edsogm/fanﬂfSS
19 Pemenne 3agau mo teme «Cuna bubnuoteka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
Kod(puImeHTa TpeHHS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
Pemienue 3agau no reme "3aKoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorera LHOK
R https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
2 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naJacHus

Ypoxk-koHpepennus "JIBuxeHne Temn

23 BOKPYT I'PaBUTALlMOHHOTO LICHTPA
(Conneunas cuctema). ['amakTuku”
Pemenue 3agay mo teme "Cuia
bu6mmoreka [IOK
24 TSDKECTH Y 3aKOH BCEMHUPHOTO
\ https://m.edsoo.ru/ff0af5{8
TATOTEHUS

)5 [lepBas kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTb 1 neperpy3ku https://m.edsoo.ru/ffO0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOGComIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ff0afe36
3aKPEIIEHHOI OCBIO BpallleHUs

27 MowmenT cunsl. LienTp TsxecTn

)3 Pemenne 3amau mo teme "MoMeHT bubmunoreka LIOK
cunbl. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOU paboTE MO

29 TeMe "MexaHHueCcKOe ABMKEHUE bubnnorexa LIOK

N " ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
KonTtponbHas pabora o Teme
30 "MexaHu4ecKoe ABUKEHUE Bubmmorexa [IOK
N A ) ) https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue ten
Nmnynbce Tena. Ummnynbse cuiibl. 3aK0H
but6mmoreka [IOK
31 COXpAaHEHUS UMITyJIbCa. YTIPYTOe U
. https://m.edsoo.ru/ff0b07fa
HEYIpPyroe B3auMOJCICTBIE

1 Pemenne 3amau nmo Teme "3akoH bubmunoreka LIOK
COXpaHEHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHdpepenuus "PeakTuBHOE




JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexannueckasi paboTa U MOIIIHOCTh Bubmmorera [IOK
https://m.edsoo.ru/ff0b0a84
35 Pabora criibl TSKECTH, CUIIBL bu6mmoreka [IOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OnpeneneHue
36 paboThI CUITBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHUU TeJa 10
TOPU3OHTAIILHON ITOBEPXHOCTU»
37 CBs13b DHEPrUU U PabOTHI.
[TorenmansHas >HEPTUs
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU JHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHUKe
40 JlaGopaTtopHnas pabota «M3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUsI SHEPTUN» https://m.edsoo.ru/ffOb12fe
4l KonebarenbHoe IBUKEHHUE U €TO bubmunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromye KojaeOaHusl. bu6nuoreka [JOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKkuii ¥ Npy>KUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KonebaHui OT KECTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»
45 [IpeBpamienue sHepruu npu

MEXAHUYECKUX KOJICOaHUAX




46

JlaGoparopHas pabota «OnpezneneHue
Y4acTOTHI ¥ [IepHO/ia KoJleOaHNi
HPYKUHHOTO MasTHAKA»

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

47

JlaboparopHnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHHI
rpysa, IOABELICHHOI0 K HUTH, OT
Macchl Tpy3a»

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

48

Mexaunueckue Boaabl. CBOMCTBA
MEXaHM4YECKUX BOJH. [IpogosibHbIE 1
TMIOIIEPEYHBIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepennus "MexaHUYeCKHe
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. PactipocTpaHeHnue u oTpakeHne
3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpoxk-koHpepeHuus "YabTpa3ByK U
nH(]pa3ByK B IPUPOJIC U TEXHHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOILHOU paboTE MO
TeMe "3aKOHBI COXPaHEHHUSI.
Mexannueckne Kojie0aHusa U BOJIHE!"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHast pabora o Teme
"3akoHbI cOXpaHeHusl. MexaHnuueckue
Kosie0aHus U BOJHBI"




DNEKTPOMarHuTHOE MOJIE.

bubmunoreka LIOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHMEe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM CcBs3U"
VYpok-uccnenopanue "N3ydyenue
. bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Pemienue 3a1au Ha onpeneneHue
60 YacTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 Cko OIZTB cBeTa Bongosme CBOICTBa Bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsiMmonuueitHoe
bu6mmoreka [IOK
62 pacnpocTpaHeHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ffOb3658
Connua u JlyHsl
3aKOH OTpa)X€HUs CBETA. 3epKaja.
bubmunoreka LIOK
63 Pemenue 3a1au Ha mpuMeHeHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHUsI CBETa
64 [Ipenomiienne cBeta. 3akoH Bbubmuotexa [JOK
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonbp3oBanue NOIHOTO BHYTPEHHETO Bubmmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
66 JlaGopaTtopHas pabota "HcciaenoBanue




3aBUCUMOCTH yrna HpeJIOMJIeHI/IH
CBETOBOTO JIy4a OT yIJIa MaJIeHUs Ha
rpaHuiie "BO3qyX-CTeKiI0""

VYpok-koudpepenuus "McnonpzoBanue

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBA3L"
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuiia JTUH3bI hitps//m.edsoo.ru/flOb3E2c
. bubmuoreka [IOK

69 [MocTpoenue nzobpaxkeHu B TMH3aX hitps://m.edsoo.rw/ff0bdd4a
JlaboparopHas pabota "OnpeneneHnue

70 q)OKyEHOFI:) paCfTOSIHI/ISI U ol;mqecxoﬁ bubmmorexa LIOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTNH3BI"

71 Ypok-koH(pepeHmus "OnTudeckue bu6nuoreka [JOK
JMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOc0a7e

bu6mmoreka [IOK

72 I'na3 xak onrtuyeckas cucrema. 3peHue hitps://m.cdsoo.ru/f0b4684

73 VYpoxk-konpepenuus "ledexTs
3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro cBera B CIEKT.

74 OnbiTel HetoTOHA. CriokeHne bubmuoreka [IOK
CIIEKTpabHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHast pabota "OnBITHI 11O
Pa3oKEeHUIo OEJIOro CBEeTa B CHEKTP U

bu6munoreka LIOK
75 BOCTIPUATHUIO LIBETA IPEIMETOB MIPH UX

HaOJIFOICHUY Yepe3 IIBETOBEIC
bunbTph"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukyM "BosaHoBbIE

76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTephepeHus u qudpaxuus”
77 OmnsiTel Pesepdopaa u mranerapHast bu6muoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 IToctrynater bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue cBera
79 aromom. KBaHThl. JInHeiuaThie bubmorexa HOK
) ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "HaGmronenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BHBI bubmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
2 Ctpoenue atromHoro siapa. Hyknonnas bu6nuoreka [IOK
MOJEHb https://m.edsoo.ru/ffOc18ac
23 PannoaktuBHBIE peBpaleHus. bubmmoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx monypacmnana
Vpoxk-koHpepenus "PagroakTuBHbIE
86 I/KS'I ‘IeHI/If(Ib Bpl'I ; one MI; WIIHHE bubmorexa HOK
YHCHEA B IPHPOIE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHKE
SnepHbIC peakuy. 3aKOHbI
87 ccf[x paHeHII:SI 3au51 OBOT'0 U MacCOBOTO bubmorexa HOK
P AR https://m.edsoo.ru/ff0c1c58
qucen
28 DHeprusi CBI31 aTOMHBIX sifiep. CBs3b bu6nuoreka [IOK

MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ffOc1d7a




89

Pemenue 3agau no reme "SnepHoie
peakuun"

90

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u 3BE371

but6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyYeHUN Ha JKHUBbIE
OpraHu3mbl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIe.
ONeKTPOMarHUTHBIE BOJHBL.
KBaHTOBBIC sIBJIEHUS"

bub6munoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHnTtponbHas pabota mmo Teme
"DNEeKTPOMarHuTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBL.
KBaHTOBBIC sIBIIEHUS"

94

[ToBTOpeHnue, 06001IeHNE.
JlaGopaTopHbie pabOTHI 110 KypCy
"BzaumonericTsue ten"

bub6munoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 0600meHue. Pemenne
pacyeTHBIX U KaYECTBEHHBIX 3a/1a4 110
TeMme "TernnoBble npouecchbl”

bub6munoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenwue, 0600IeHNE. Permenue
pacUeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "KIIJ] TeruioBsIX ABUTATENCH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600IeHNE. Permenune
pacyYeTHBIX M KaYeCTBEHHBIX 3aJ1a4 110
teme "KII/] snexkrpoycTtanoBok"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHnue, 06001eHNE.

bubmunoreka LIOK
o8 {Ia6opaTopHLIe pa60”TH o Kypey ! ! https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menHue. Pabota ¢
99 TEKCTAMU 110 TeMeE "3aKOHBI 1 bubnnorexa [IOK
" https://m.edsoo.ru/ffO0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 texcramu 1o teMe "Konebanus u 1 bubmmorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEL
[ToBTOpenue, 0600meHue. Pabora ¢
. bu6mmoreka [IOK
101 TekcTaMmu 1o TeMe "CBeTOBEIE 1
\ https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHue. Pabora ¢
102 TeKkcTaMmu 1o TeMe "KBanToBas u 1
snepHas puzuka”
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka: 9-i knacc: 6a30BbIN ypoBeHB: yueOHUK, 9 kiacc/ [lepeimkun U. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AkiinoHepHOE 00I1IECTBO
«M3parenscTBO «IIpocBenieHne»

» ®usuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun 1. M.,
WBanoB A. U., Axumonepnoe obmectBo «M3natensctBo «IIpocBenienune»

» dusuka: 7-i kacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun .M.,

NBanoB A.U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemenne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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