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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro oO0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboydel MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHne mporpaMmbl MO (DM3WKE HAMpPaBIEHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMUXCS M OPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha AEATENbHOCTHON OCHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pE3yJIbTaTaM OOYUCHHsI, a TAKKE
MEXKTPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIIXCS.

[IporpamMmma mo Qu3uke paszpaboTaHa C LETbIO OKA3aHUS METOIUYECKOU
MOMOIIH YYUTENIO B CO3/IaHUU pabouel MporpaMMBl 10 y4eOHOMY IIpeIMETY.

dusuka SBISETCS CHCTEMOOOPA3yIOIIUM JIJISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (QU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOILIECCOB H
SABJICHUN, HW3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (Pu3HUeCcKo
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CIIOC00a MOTYYSHUS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHHS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEnAIoiaraeT OBJAJECHUE
CIEIYIOIIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

¢ OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e MHTEPIIPETUPOBATH JJAHHBIC U MCIIOJIH30BaTh HAYYHBIE I0KA3aTeIhCTBA
JUTSL TIOJTy9€HUS BEIBOJIOB.

[lemn wu3ydeHuss (GU3MKM HaA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranu3anusx Poccuiickoit  ®@epepanuu, peamu3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepersa npoceienust Poccutickoii @enepanuu (IpoToKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).

Hean usyyeHus pusuku:

e IPUOOPETEHUE MHTEpECAa M CTPEMJICHUS OOyYarolMXCsi K HAy4YHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYalbHBIX M TBOPYECKHX
COCOOHOCTEN;

e pa3BUTHE NPEJCTABICHUN O HAyYHOM METOJE MO3HAHUS U (PopMHpOBaHHE
UCCIIEI0BATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

e popMHUpOBaHNE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa N3yYEHHUs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

e popMupOBaHUE TPEACTABICHUNA O pPONMM (PUIUKU ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

epa3BUTHE  TPEACTABICHUI O  BO3MOXHBIX  cepax  Oyaymen
1po(heCCUOHATIBHON J1eATENbHOCTH, CBSI3aHHOM C (PU3MKOM, OArOTOBKA K
nanbHeneMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Iieseld MmporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO

o01m1ero o0pa3oBaHusa 00€CIIEUNBACTCS PEIICHUEM CIIEIYIOMNX 3a1aY:

e IpUOOPETEHUE 3HAHUH O  JUCKPETHOM  CTPOEHUM  BEILIECTBA, O
MEXAHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABIICHUSX;

 IPUOOPETEHNE YMEHUU OMHCHIBATH M OOBACHATH (DU3HUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJIYUEHHBIX 3HAHU;

¢ OCBOCHME METOJIOB PpELICHUS MPOCTEHIIMX PACUETHBIX 3a4ad C
UCIIOJIb30BaHUEM puznyeckux MoJienei, TBOPYECKUX U
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMI HAONIONATh MPUPOJHBIC SIBICHUS W BBIMOJHITH OIBITHI,
na0opaTtopHble  pabOTbl M SKCIEPUMEHTAIBHBIE HUCCIEIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHl ¢ HH(pOpManuend (GpU3NIECKOro CoAepKaHUs,
BKJItOUasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHWBaHNE WH(OpMaLUY;

 3HAKOMCTBO CO cpepaMu NpoPeCCUOHATIBHON AEATEIbHOCTHU, CBSI3aHHBIMU C
(¢u3MKONW, W COBPEMEHHBIMM TEXHOJOTHSIMH, OCHOBaHHBIMU Ha
JOCTHKEHUX (PU3HUECKON HAYKH.

Ha wusyuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelto).

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



7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMbplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa Mo (pu3mKe.



COJEPXXAHUME OBYUEHUA
7 KJIACC

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

@dusnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUMHBL. M3MmepeHue @u3nyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wu3uka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuYHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, 00BICHEHHE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUM C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHu4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usuyeckue MpuOOPHl U MpoLEypa NPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl K3MEPUTEIBHOIO MPUOopa.
2. N3mepeHune pacCTOAHUN.
3. H3amepenune oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypsl IMPU HOMOIIM XKHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

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

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

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

JBr>kenne yactull BeimiecTBa. CBsI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
TeMmriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmomenue  sBmeHud,  OOBSCHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  MCMOJIb30BAaHUEM

dotorpaduii).
2. OnpIThI O HAOIIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMoaencTBHe Tell KAk NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHULIE
o0BEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoJehcTBUs Ted. Cuila ynpyroctd M 3aKOH
['yka. MI3mMepenne cuiibl ¢ MOMOILIBI AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMmoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaGmionenue siBneHUs HHEPIUH.
4. HabmroneHue u3MeHeHus: CKOPOCTH MPHU B3aUMOACHCTBUHU TEIL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABMKEHHUS (IIApUKA B XKUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IapuKa Mo
HAKJIOHHOMW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacCTsDKEHUA (AeopMaliiu)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

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



JlaBnenue. CriocoObl yMEHBIICHUST ¥ YBEJTUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BbEMma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBIL. [ 'mapocraTmyeckuid
napajaokc. Coobuiaroniuecs: cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. OnwiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U TIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOIIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnpITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH CHIIBI,
JCHCTBYIOIIE Ha TEJIO0 B JKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

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

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

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

paBHOBecusi pblyara. [lpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

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

Hemoncmpauyuu.

1. IIpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompenenenue pabOThl CUIIbI TPEHHUS NMPU PABHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUW MOJEKYISIPHO-KUHETUUECKOH TEOPHH.
CmaurBaHuE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
Temionepeaaya u COBEpILICHUE padoTHI. Buapr TeIUIoNepeaauu:
TETIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTL BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TemIOBOro Oamadca. [lmaBmeHune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ TemmoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

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

Hab6mronenue nuddysun.

HaGmonenue siBjeHuii cMauylBaHUs U KaWUTSIPHBIX SBICHUI.
Habmronenune TenioBoro pacimpeHus Tel.

W3meHeHue paBieHUs ra3a NMpU M3MEHEHHHM O0bEMa M HArpeBaHUM WU
OXJIaXKICHUH.

[TpaBuna n3aMepeHus: TeMIIepaTyphl.

Bune! Teruionepenauu.

OxJtakieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habmonenue xumneHus.

Habmronenne noctostHCTBa TeMITEpaTyphbl IpH MIABJICHUH.
Mopenu TerioBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3AyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

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

HaOmronenne wW3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B pe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHUJI.

HccnenoBanre sBICHHS TEIUIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEILHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diaekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Teld. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aMMOJAEHUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anexTpudeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DINEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIEHUE BeHlecTBA. 3akoH Oma
o1 ydactka uenu. llocnemoBartenbHOe UM mapajuieIbHOE — COEOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DNeKTpUYEeCKre 1eTH U MOTPeOUTeNn deKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOoe nosnie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. Vcronb30BaHME 3JEKTPOJBUTATENIE B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON nHaAykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aMMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHS.
3aKOH COXPAaHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
WM cTOUYHMKHN TOCTOSIHHOTO TOKA.
JIecTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHyue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. JJIeKTPOMArHurT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sSBIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OneiTel @apases.

3aBUCUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEA WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEUCTBUSL DJIEKTPUUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JARJTIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOH TIENMH TOCTOSTHHOTO TOKA.
N3mepeHune u peryJupoBaHUe CUJIbI TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD ANEKTPUUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMEPEYHOIrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MpPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBares.

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

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOILIKME 3aBHCHUMOCTb CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHuE U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. M3mepenne KIIJl 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHUE W3MEHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHelHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB T€Jla TP HEPABHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOJIMHEHHOe JABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHe 1Mo OKpyxHocTu. Ileprog m wacrota obpaiieHus.
JIunenHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HberoToHa. BTopo#t 3akon HeroTtoHa. Tpetuii 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

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

PaBHoBecue matepuanbHON TOUKU. AOCOMOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LleHTp TsixecTu.

Nmnynbe tena. IsmMeHenne uMmiynbca. IMmysabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKeCTH, YHpPYroCTH,
Tperust. CBs3b dHEpruu u padotsl. [loTeHnnanbHas sHEprus Teia, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.



o vk~ w

9.

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

CpaBHEHHE TyTe W TPAEKTOPUI JBUKEHHUS OJHOIO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUU
OTHOCUTENLHO KaOMHEeTa (PU3HKHU.

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

Habmronenne paBeHcTBa CUJI IPU B3aWMOICUCTBUHU TEJL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEJ.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOTHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
HPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIICKKH.

Omnpenenenre cpeaHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBIKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOJIBXKEHUS.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTATEHOM MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH MPU TMOABEME Tpy3a C
UCIOJIb30BaHMUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEPHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETHHOM BUKEHUH.

3aryxaomue — kosebanus.  BbiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4ecKux BOJH. [IpomoneHele n
IIONIEpEYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

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

Jemoncmpayuu.

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

Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
PacripocTpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmroenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpezgeneHre 4YacTOTbl M MEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHHUKA.
2. OmpenesneHue 4aCTOThI U IEpUOa KOJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUIl MOABEIIEHHOTO K HUTU
rpy3a OT JIJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOA KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmNbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHbie  BoOJHBL.  CBoiicTBa
AIIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€e ABJIE€HHUS.

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

[Ipenomnenue cBera. 3akoH MpeaomieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. VCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckona. [7a3 kak onTtuyeckas cHUcTeMa. bBIM30pyKOCTh U
JaJTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

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

OnTuyecKkuil CBETOBO/I.

Xon nyuyel B coOuparole JInH3e.

XoJ JIyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

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

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUU CBETa Pa3HBIX I[BETOB.

W P N DU A WD E

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrjia
najieHusl.

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

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



4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenne (POKyCHOTO PacCTOSHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl O BOCHPUSATHIO IIBETA MPEAMETOB MPH UX HAONIIOJACHHH 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBbIe siBJIeHHS.

OneiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue u norioueHre ceera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX s1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIYYEHHM HA IKUBbIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHS U TOTIIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpOJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CITOMIHBIX U IMHENYAThIX CIIEKTPOB U3ITYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MINN MOTYJIb MIPEIHA3HAUEH AJIsi CUCTeMaTH3aI|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs M OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAaKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 10 (Qu3nuke s 0O0ydJarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpEMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAYYHAsi TPAaMOTHOCTH: OCBOCHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SABJIGHUN TPUPOABI U TEXHUKH, OBJAJEHUE YMEHUSIMHU OOBSACHATH (PU3UUECKHUE
SBJICHUS, NPUMEHSA NOJyYCHHbIE 3HAaHMs, peElIaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO JEATEIIBHOCTHBIM XapaKTep NAHHOTO pas3fena peaau3yercs
328 CY€T TOro, 4YTO OOYYaIONIMECS BBIMOJHSIIOT 3a/laHus, B KOTOPBIX UM
peaiaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
bu3nyecKkue BICHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM JKU3HMU;

UCII0JIb30BaTh HAYYHbIE METOJIbl HCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
YUCJIE 1JIA POBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATH HAy4YHBIE OCHOBBI HamOoJjiee Ba)XKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, NPAKTUYECKOIO HCIOIb30BAHMS PA3IUYHBIX HICTOUHHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pesynbprare uzyueHus Gu3MKUM Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatonierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOUICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

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

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HHU OOUIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoOJeM, CBS3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3UKH;

— OCO3HAHME BAXKHOCTU MOPAIbHO-ITUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS MU  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI 0O€30MacHOr0 MOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

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

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PEHICHUM MNPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIKUX B TOM 4HCIE H (PUIUUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUs Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMHM JJI1 peuleHMs 3a1ad B
o0JacTh OKpY’Kalolled Cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEN CPEIbI;

e — OCO3HaHHME TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) azmanTanum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBLHON U NPHUPOIHOH
cpeabl:

e — TMOTPEeOHOCTH, BO B3aWMOJACWCTBUM IMPH BBINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie GOpMYJINPOBATh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

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

e — CTpEMJICHHE aHAJU3UPOBATH U BBISBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBaHusi y oOy4yaromierocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUEeOHBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



*BBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHUN );

* YyCTAaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIIMN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3UUECKUM SIBICHUSM;

¢ BBISIBJISITh [IPUYUHHO-CJICACTBEHHBIE CBSI3M TMPU U3YYCHHH (PU3NUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJH30BAHUEM JI€TYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
GuU3NYECKUX BEITNYVH;

¢ CAMOCTOATEIBHO BBHIOMpATh CHOCO0 pelieHrs yueOHoM pu3nueckor 3anadu
(cpaBHEHHE HECKOJBKHX BApUAaHTOB pEIICHHsA, BBIOOp Hambosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/ILCKHE 1eCTBUA:

* HICTIOJIB30BATh BOMPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSITEIFHO COCTABJIEHHOMY IJIaHY OIBIT, HECIIOKHBIM
¢u3nyecKuil SKCHEPHUMEHT, HEOOJBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

e OIICHMBATh HAa TPUMEHHMOCTh M  JIOCTOBEPHOCTH  HH(pOpMAIHIO,
MOJIyYEHHYIO B XO/I€ MCCIIEIOBAaHUS WM HKCIIEPUMEHTA;

e CAMOCTOSITEFHO (hOPMYIHPOBATH OOOOIIEHUS U BBIBOJBLI 10 pe3yjbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBNUECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

o IPUMEHSATH PA3INYHBICE METOJbI, HHCTPYMEHTHI M 3alpOCHI MPHU TIOUCKE U
orOope WH(GOPMAIMM WM JAHHBIX C Y4ETOM NPEIJIOKEHHONW ydeOHOM
bu3ndecKo 3a1a4u;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(OPMALIHIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

¢ CAMOCTOATEILHO  BHIOMpATh ONTHMAIBHYIO  (QOpMYy  MpeICTaBICHUS
uHpOpMAIlMU W WIUIIOCTPUPOBATh pellaeMble 3aJa4d  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U MX KOMOMHALIMSIMH.

KoMMyHHKAaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1elCTBHUS:

eB Xx0/¢ OOCYXIeHHUs Yy4eOHOro MmaTepuaina, pe3ylbTaToB JaOOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMON TEMbI U
BBICKA3bIBaTh WJICU, HAIlCJICHHBIE HA DEIICHUE 3aJaud W TOIACpPKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,



e CONOCTABIISITh CBOU CYXKJEHUS C CY)KJICHUSMHU JIPYTUX YYaCTHUKOB JMAJIOTa,
oOHapyXUBaTh pPa3IndyNe U CXOJCTBO MO3UIUH;

e BBIP@)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

o IyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBINOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIC0OBAHUS, IPOEKTA);

e IOHUMATh U HMCIOIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaITbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

o IPUHUMATh 1IEJI COBMECTHOMN JeSTETbHOCTH, OPTaHU30BbIBATh IEHCTBHS 110
e€ JOCTM)KEHHUIO: pAaCIpeleNarTh poJd, OOCyXJaTh TPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 060011aTh MHEHHSI HECKOJIBKUX JIIOCH;

* BHITIOJIHATH CBOIO YacTh pabOThl, JOCTUTas KaueCTBEHHOTO pe3yibTara Mo
CBOEMY HAaNpaBJIECHUI0O M KOOPIMHUPYS CBOM JEHCTBUS C JPYTHMH
YJIeHAMU KOMAaH/Ibl;

¢ OIICHMBATh KAayeCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsAX, TPEOYIOIIUX JIJIst
petieHust GU3NYECKUX 3HAHUH;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  MOAXOAAX  MNPHUHATHUS  pelIeHUH
(MHIMBUAYyaIbHOE, TPUHSATHE PEHICHUS B TPYIIE, NPUHATHE PEIIeHUI
rpynIon);

e CAMOCTOSITEILHO COCTaBJISATh QJITOPUTM pelIeHUs] PU3NYECKON 3a7auul UIiu
IJlaHa MCCIEOBaHUsl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPEIJIaracMbie BAPUAHTHI PEIICHUN;

e ICTIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTELJIEKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYallUU U MIpEeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHOKEHHMS  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NEeSATEeTLHOCTH, JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY;

¢ BHOCHTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCJE€ B XOJ[ BBIMOJHEHUS
bu3MYEeCKOro HMCCIAEAOBAaHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

e OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIN U YCIOBUSM;

e CTaBUTH ce0s HAa MECTO JAPYroro 4YeJoBeKa B XOJ€ CHopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHnr (PU3NUecKHxX 3a/1a4 Wil B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JIOJDKHBI OTpakaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

e ICTI0JI30BATh MOHATHS: (PU3UYECKUE U XUMHUYECKUE SBJICHUS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIEJb, TUIOTE3a, SAUHUIII (DU3UIECKUX BEIIUMYWH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKHUJKOE,
razoo0pa3Hoe), MexaHu4eCcKoe JIBUkKeHHEe (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpPHS, PABHOJACUCTBYIOIIAs CHUia, Jedopmarius
(ympyrasi, TiacTH4eckas), HeBECOMOCTbh, COOOIIAONINECS COCY/IbI;

e paznuuath siBACHUS (AU dy3usi, TEMIOBOE NBIKCHHE YaCTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBMKCHHE, HEPABHOMEPHOE  JBWKCHUE, HHEPLU,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalllCHUA, Iepeada AaBJICHUS TBEPABIMUA TEIaMU, >KUIAKOCTIMHU U
razamm, arMocepHOe [aBlICHWE, IUIaBaHWE TeJ, MPEeBpaIIeHUs
MEXaHUYECKOI SHEpPruu) MO OMHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIINX JJAaHHOE (PU3HUECKOE SBJICHHUE;

epacro3HaBaTh MPOSBJICHUE  M3YYCHHBIX  (U3WUYECKUX  SBJICHUH B
OKpYy’XXalollleM MHUpE, B TOM 4Yuclie (Pu3nuecKue SIBJICHUS B IPUPOJIE:
MIPUMEPHI JIBUKECHUSL C PA3JIMYHBIMUA CKOPOCTSIMH B KHWBOM M HEXKHUBOU
MPUPOAE, NECUCTBUE CHUJIbI TPEHUS B MOPUPOAEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOro JaBJEHUS Ha XKUBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJie YeJIOBEKa, IIPU ITOM INEePEBOUTh MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BEIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;

e ONTMCHIBATh M3yYCHHBIE CBOMCTBA TEN U (PU3MUECKHE SIBJICHUS, WCIIONB3YS
dbu3ndeckue BETWYUHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEJIHSISI CKOPOCTh, CHJIa YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CuUjla TPeHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETHYeCKass M TOTEHIMalbHas SHEPrus), MPU OMUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKHM  CMBICI  HUCIIOJIB3YEeMBIX  BEJIUYUH, HX
0003HAYEHUS U €IUHUIBI (PU3NUYECKUX BEIMYMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH TPaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (HU3UYECKHE SBJICHHUS U IPOIECCHI,
WCIIOJIB3Ys TIpaBUJIa CJIOKEHHS CHJI (BAOJIb OJHOM IpsiMOI), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBEcHs pbiuara (0y10ka),
«30JI0TOE€ MpPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruH, TPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3alUCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

e 00BSCHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM YUCIE U
B KOHTEKCT€ CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEeHUE u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4 B 12 1elCTBUSA, UCIIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBaIOIIME (DU3NYECKUE BEIMYMHBI: Ha OCHOBE AaHalIMW3a YCIOBUSA
3aJaud  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTABIATh (DU3HUECKHE
BEJIMYMHBl B (OPMYJIBI U IPOBOAMTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJy4YEeHHOM (PU3NUECKON BEITMYMHBI,

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOXHO pEIIUTh TMpPH MOMOIIH
(bu3NYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUmoresy),  pasnuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBO/IBI IO €0 Pe3yJIbTaTaM;

e IPOBOJUTH OTBITHI 110 HAOIIOICHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ten: (pOpMYJIUPOBATH MPOBEPSEMBIE MPEIIOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHNUs, 3alUChIBATh XOJ| OIbITa U
(opMyIIMpOBaTh BHIBOJIBI;

¢ BBITIOJIHATH MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MacChl Tena, 00bEMa,
CHJIBI W TEMIIepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M IU(MPOBBIX
npuOOpoOB, 3alMChIBaTh IIOKa3aHUS MPUOOPOB € YUYETOM 3aJaHHOU
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

e IPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKOW BEIMUYMUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCUMOCTH IyTH
PaBHOMEPHO JBWXXYLIErocs Tela OT BPEMEHU JIBMXKEHMSI Teia, CHUJIbI
TPEHUsI CKOJILKEHUS OT BECa Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YIPYTrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU >KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaTh YCTaHOBKY H
BBITMIOJHATh M3MEPEHUs, CJlenys MPeAoKEHHOMY IUIaHy, (PUKCHPOBATH



pe3yabTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEIUYMH B BUJC
NPEJIOKEHHBIX Ta0Onuil U TpadUKOB, JENaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHMS;

¢ [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIHYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO TeNa, CHJIa TPEHHSI CKOJIBXKEHHS,
JaBJI€HHE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
HOTpYXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIeAysl TMPEAJIOKEHHON MHCTPYKIUH: MpU
BBITIOJIHEHUN HW3MEPEHUH coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJINYHHBI,

e COOJIO/IATh MpaBUJIa TEXHUKU 0€30IacHOCTH MpH padoTe C J1a00paTOPHBIM
obopynoBaHuEM;

e yKa3bIBaTh MPHUHLMUIBI JEHCTBUS NPHOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, OapoMmerp,
phIYar, HOJABMKHBIA U HETOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTD;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  M3YyYEHHBIX MNPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONUcaHud (B TOM YHUCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUSA
0 CBOMCTBaxX (PU3UYECKUX SIBICHUN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOMTD MIPUMEPHI (HAXOAUTH HHPOPMALIHMIO O TIPUMEPAX) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHON IKU3HH JUIs
obecnieyeHuss 0O€30MacHOCTH TIpU  OOpaleHuu ¢ IpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBJISATH OTOOpP HMCTOYHHUKOB uHGpopMamuu B HMHTepHeTe B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYUBONM HIM MOMKET OBIThH
HEJIOCTOBEPHOM;

* ICTIOJIb30BaTh MpPU BBIMOJIHEHUN YYEOHBIX 3a/laHU HAyYHO-IOMYJSPHYIO
auTepatypy  (pU3MuUecKoro - coaepikaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl ceti IHTepHET, BIafeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

¢ CO3/aBaTh COOCTBEHHBbIE KPAaTKHUE MHUChMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3NYECKOTO COAEpKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKhe COOOLIEHHS O pe3yibTarax MpPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHWUN, MPH H3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COIpPOBOXAAThH
BBICTYIUUICHUE NTPE3CHTALIUEH;

e[IPH BBINOJHEHUH YYEOHBIX MPOEKTOB M UCCIECIOBAHUM pacrpenessTh
00s13aHHOCTH B TpyNIl€ B COOTBETCTBUU C IOCTABICHHBIMU 3aJlayaMH,
CIeIUTh 3a BBINOJIHEHUEM IIJlaHA JEHCTBUM, aJ€KBATHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENbHOCTh  TPYMNbl,  BBICTPAaUBATH
KOMMYHHMKATHUBHOE B3aHMMO/ICICTBHIE, YUUTHIBAS MHEHHE OKPYKAOLTUX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e ICTIOJIB30BATh MOHATHSI: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAILIMUECKHE U
amop(HbIe Tela, HACBIIEHHBIH W HEHACHIIICHHBIM TMap, BIIAXXHOCTb
BO3/lyXa, TeMIEeparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e pa3nuyaTh SBIEHUS (TEIJIOBOE pAaCUIMpEHUE M CKaTue, Tervionepenaya,
TEIUIOBOE PaBHOBECHE, CMAuMBAHUE, KAWIUISPHbBIC SIBICHUA, HCIIApEHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTpHU3aLMS TeJl, B3aUMOJICHCTBUE 3apsA0B, ACUCTBUS AIIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

epacmo3HaBaTh  MPOSBICHHE  M3YyYEHHBIX  (U3NYECKUX  SBICHUA B
OKpY)XaloIlleM MHpPE, B TOM YHCIEC (PU3NYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupojae, u3nydenue CoiHIa, 3amMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Aapeld MOo0CcCOB, poidb MAarHUTHOTO TOJS AJs JKU3HH Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

* ONIUCHIBATh M3YUYCHHBIC CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, HCIONb3YS
dbu3nueckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIIOEMKOCTh BEIECTBA, YyJAEJbHAs TeruioTa
IUJIaBJICHUS, yJelbHasg TeIoTa NapooOpa3oBaHUs, ynelbHas TerioTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU



MalllMHbl, OTHOCUTENbHASI BIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJIa TOKA, JJICKTPUYECKOE HAIpPSHKEHHE, COMPOTUBIECHUE MPOBOJAHUKA,
yIeIbHOE  CONPOTHBIEHWE  BeEmIecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKAa), TMpPH  OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYUH, 0003HAUEHUSI U €IUHUIIbI
bU3NYEeCKUX BEIMYHUH, HAXOAWTHh (OPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BETUYUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJll, (U3MYECKUE SBICHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3ULIMHU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1enu, 3aKOH
Jlxoyns—JleHna, 3akOoH COXpaHEHUsI DHEpPruu, IMpPU HSTOM JaBaTh
CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

¢ O0BACHATH (PU3WYECKHE TPOIECChl W CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTrHYECKUX
1aroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e peIIaTh PaCUETHBIE 33a/1a4u B 2—3 EHUCTBHSI, HCTIONB3YS 3aKOHBI 1 (hOPMYJIBI,
CBs3bIBalONME (DU3MUECKHE BEJIMYUMHBI: HAa OCHOBE aHaliu3a YCJIOBHS
3a/1auy 3aMMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEJOCTATOK AAHHBIX JUJIS
pelieHust 3a1a4uu, BbIOMpaTh 3aKOHBI U (OpMyJibl, HEOOXOAUMbIE IS €€
pelieHrs, MPOBOJUTh PaCU€Thl W CPAaBHUBATH IOJYYEHHOE 3HAYCHHE
(bU3UYECKON BEIMUNHBI C U3BECTHBIMU JTaHHBIMH,

e pacrio3HaBaTh MPOOJEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU TOMOIIU
buU3MYEeCKUX METOJ0B, HCIOJb3Yysl OMUCAHUE HCCIEIOBAHUSA, BBIACIAThH
MpPOBEPSIEMOE  MPEANOJOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEJICHUSI UCCIIEI0BAHUS, J€1aTh BBIBO/IbI;

e IPOBOJUTH OTBITHI 110 HAOIIOIEHUIO (PU3UUECKHUX SABICHUN WIH (PU3NUECKUX
CBOMCTB TeN (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT
ero o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIEcca OCTHIBAHMS U HATPEBAHMUS
Py U3JyYEHUU OT IIBETa M3Tydarouied (MOorjoliaroeid) TOBEpXHOCTH,
CKOpPOCTh HCIIapEHHUsI BOJIbI OT TEMIIEPATYPhl KUJKOCTU U IUIOIIAAN €€
MOBEPXHOCTH, DOJEKTPU3ALMSA Tel M B3aUMOJCUCTBUE DIEKTPUUYECKUX
3aps/ioB, B3aUMOJCHCTBUE TMOCTOSIHHBIX MArHUTOB, BHU3yalU3allUs
MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO MOJISl Ha
MMPOBOJJHUK C  TOKOM,  CBOWCTBA  JJIEKTPOMAarHuTa, CBOKCTBA



AIIEKTPOJIBUTATEN TMOCTOSHHOTO TOKa): (OpMYJIMpPOBaTH MPOBEPSEMBIC
IPEIOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000py10BaHMS,
OIHCHIBAThH X0/ OMbITAa U OPMYITUPOBATH BHIBOIBI,

e BBITIOJIHATH MPAMbBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIIBHOW BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSHKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JaTUYMKOB (PU3UUYECKUX BEIMYHH, CPABHUBATH PE3yJbTaThl
WU3MEPEHUI ¢ yIETOM 3aJIaHHON aOCOIOTHON NOTPENTHOCTH;

e IPOBOAUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BEIMYUHBI OT
IpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUKA OT €ro [JIMHbI, IUIOLIAAXA IONEPEYHOIO
CEYEHHUs U YAECIbHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynapTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

e IPOBOJIUTh KOCBEHHBbIE U3MEpeHUs (u3nyeckux BedUuuH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys IPEMIOKEHHOW MHCTPYKLIHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

e COONIOAATH MpaBUja TEXHUKHA 0€30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py/I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBl  JEUCTBUS  M3YyYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX OnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, BJIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
PENOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIOJNIB3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LENEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



e IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCIONb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHON >KM3HU MJIA
oOecrieueHuss 0Oe30macHOCTH Tpu  obOpamieHMd ¢ npubopamMu U
TEXHHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOIACHUS
HOPM IKOJIOTUYECKOTO MOBECHHSI B OKPY KaIOIIEeH cpee;

¢ OCYIIECTBIISITH  MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpNKAHHUS B
WuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUA M MYTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATh  WMH(GOpMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MM MOXKET OBITh HEIOCTOBEPHOI;

* ICTIOJIB30BAaTh TMPHU BBIMOJTHCHUN YYEOHBIX 3aJaHU HAayIHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti IHTepHET, BlafeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHBIC MHUCHMEHHBIE W KpaTKWE YCTHBIE COOOIICHMUS,
0000mIasi wH(pOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJlep)KaHus, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yJIbTaThl
NPOEKTHOM WJIM KCCIEeN0BATENbCKON AEITEIbHOCTH, MPU 3TOM IPAMOTHO
UCTIONIb30BaTh M3YYCHHBIM TIOHATUWHBIA ammapar Kypca (HU3HKH,
COTPOBOXKIATh BBICTYIIJICHHUE MPE3CHTAIUEH;

e[IPH BBHINIOJHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEAOBAHUNA (PUINUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUThH 32 BBHIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIAaa B
JeSITEIIbHOCTH TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISISE TOTOBHOCTH pa3peiiaTb KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

¢ ICTIOJIB30BAaTh  TMOHSATHS: CHCTeMa OTCY€éTa, MaTepuaibHas  TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, njaacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
IEHTP TSHKECTH TBEPAOTO Telia, paBHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, MH(pa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHEI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, SIIEPHAS YHEPTETHKA;

e pa3nMYaTh SIBJICHHUA (PAaBHOMEPHOE W HEPAaBHOMEPHOE TPSIMOIMHEWHOE
JIBUKCHHUE, PaBHOYCKOPEHHOE TPSIMOJMHEWHOE JBIKEHHE, CBOOOJHOE
najJicHue Tej, PABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBUE



TeJ, PEaKTUBHOE IBIDKCHHE, KOJIeOATeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJ€OaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PaCIpPOCTPAHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKEHUE OEJIoro cBeTa B
CHEKTp M CIOXKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPa
W3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

e paCliO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUA B
OKpy»KaromeM Mupe (B TOM uucie (U3HUECKUE SBICHUS B MPUPOJIE:
MPWINBHI M OTJIWBBI, ABIKEeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTraHW3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJE, OMOJOTHYECKOEe ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paavoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITYyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

e ONMCHIBATh M3yYCHHBIE CBOMCTBA TEN U (PU3MUECKHE SIBJICHUS, WCIIONB3YS
dbu3nyeckue BeNUYUHBI (CpelHSsl U MIHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMElIeHHe, MyTh, YyrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJla, HWMITYJIbC Tela, HWMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tena,
NOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas dSHeprus,
MIEPUOJT U YacTOTa KOJIEOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICI WCIOJIb3YEMbBIX BEIIWYHH,
0003HaueHUS W EAUHMIIBI (PU3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOILIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3MYECKHUE SBICHUS W TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTeNbHOCTH [anuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YHCET



NP SIICPHBIX PEAKIUAX, TMPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

¢ O0BACHATH (PU3WYECKHE TPOIECChl W CBOWMCTBA TEI, B TOM YHCIE W B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyETHHIE 3a/a4n (OMUPAIOIINECs Ha CUCTeMY U3 2—3 ypaBHEHHU),
UCTIONB3YSl 3aKOHBI M ()OPMYIIbI, CBSI3BIBAIOIINE (PU3NUCCKUE BEITHMUNHBI:
Ha OCHOBE aHaliM3a YCIOBHS 3a7aud 3allMChIBaTh KpPaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOUYHBIC JAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOAUMBIE JJISI PEIICHUS, TPOBOUTH PACUETHI U OIICHUBATh
PEATUCTUIHOCTH TIOTYYSCHHOTO 3HAUCHUST GU3UIECKON BETNUNHBI;

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TMPH MOMOIIH
(GU3NYECKUX METOJOB, HCIOIB3YSl OMHCAHUE WCCICIOBAHUS, BBHIACISATH
IpOBEPSIEMOE MPEIINOJOKEHNE, OICHUBATh MPABUJIBHOCTh IOPSIKA
MPOBENCHHUS]  WCCJICNOBAHMS, JEJaThb BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHUH U OTBITOB;

¢ IPOBOJIUTH OTIBITHI 11O HAOIIOIEHUIO (PU3UYECKUX SBICHUN WIH (PU3NIECKUX
CBOWCTB TeNl (M3ydyeHHe BTOporo 3akoHa HblOTOHA, 3akOoHA COXpaHEHUS
OHEPTUH, 3aBUCUMOCTh IEpHOAa KOJICOAaHWUN TPYKUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTH TPYKUHBI M HE3aBUCUMOCTHh OT aAMILTUTY/IBI
ManbIX  KoysieOaHWH,  TPSAMOJIMHEWHOE  pAacIpOCTpaHEHHWE  CBETa,
pasnoxeHue OeNoro cBera B CIIEKTP, U3yYeHHE CBONCTB M300paKEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JMH3e, HAOTIOIEHWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITyUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHWsA, OINUCHIBATH XOJ ONbITa ¥  €ro  pe3yibTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

o MPOBOJNTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHUMN, OTpeaesss
CpenHee 3HAa4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHUE 3aBUCHUMOCTEH  (U3NYECKUX BEJIUYUH C
WCITOJIb30BAHUEM TMPSIMBIX H3MEpPEHUH (3aBHCHMOCTH IYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHOH CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKEeHUs CBETa OT yria MaJCHUs W yria MpeJoMJICHHs OT yria
NaJieHus): [UIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITENIbHO COOMpAaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
bu3NYecKuX BETWYWH B BHUAC TaOMHIl U TpaduKOB, NEJaTh BBIBOIBI IO
pe3yapTaTam HCCIeA0BaAHNUS;

e IPOBOJIUTH KOCBEHHBIE HW3MEPEHHUS (PU3MUECKUX BEIUYUH (CpeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpEHHE CBOOOJHOTO MajeHUs, *KECTKOCTh MNPYXKHUHBI, KOAIPPUIIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acTOTa H
nepuosl KojeOaHWii MaTeMaTH4yecKoro U TMPYKUHHOTO MAasSTHHUKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, PpPagUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3YNbTaThl C YUYETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHUM;

e COOMIOAATH MpaBUjia TEXHUKUA 0€30MacHOCTU MpuU paboTe ¢ J1abopaTOPHBIM
obopynoBaHuEM;

epa3nMyYaTh OCHOBHBIC TMPHU3HAKM HU3YUYEHHBIX (PU3NYECKUX MOJENIECH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJeNlb aToMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONucaHud (B TOM YHUCIE:
CIUJOMETp, NaTYUKU TIOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHsS, pPAKeTa,
9XOJIOT, OYKH, Mepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HMCHOJB3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOILECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBbI IS
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMPAIOLIEH TNH3E;

e IPUBOJAUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O IPUMEPAX ) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUW B TOBCEIHEBHOW KU3HMU IS
obecnieyeHuss 0O€30MacHOCTU TIpU  OOpaleHuu ¢ IpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBJIATh MOUCK HWHGPOpMaAMK  (U3HYECKOTO  COJAEPKAHHUS B
HuTepHeTe, caMocTosATENBHO (POPMYIIHUPYSI MOUCKOBBIM 3ampOC, HAXOIUTh
NyTH ONPEAENICHUs IOCTOBEPHOCTH MOJTYYEHHOM MH(POpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



¢ ICTIOJIB30BAaTh IMPHU BBIMOJIHEHUU YYEOHBIX 3aJaHU HAay4YHO-TIOMYJSPHYIO
aUTepaTypy (pU3MUYECKOro CoAepkKaHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcbl cet IHTepHeT, BllageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHPOpMAIlMKM W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COAEpkKaHMUS,
nyOIMYHO NMPEICTABIATh PE3yIbTaThl IPOEKTHON MM MCCIEA0BATEIbCKOM
NEATENIbBHOCTH, IPU O3TOM TPaMOTHO  MCIIOJIb30BATh  HM3YyYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONMPOBOXKIAThH
BBICTYIUIGHUE Mpe3eHTalMell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontposabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
1.1 () - 2
M3HKa - HayKa O npHpoae https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 () 2 1
HBIHCCKHC BETHIHIbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUHBIN METOM ITO3HAHUS 2 1 bubmmorexa [IOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpocine peuiecTsa https://m.edsoo.ru/7f416194
29 JBr>KEHME U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexa [HOK
' BELIECTBA https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETaTHbIC COCTOANIA BEIECTBa https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auUMo/ielicTBHE TeJl
Bbu6nmmoreka [JOK
3.1 M 3
CXAHMHICCROC ABHACHHC https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

3.2 Muepuus, macea, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Crna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPALIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJAKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.2
JlaBIICHHE HKIKOCTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 ATmOC(hepHOE aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. PaboTa 1 MOIIIHOCTB. JHEPrUst
bu6mmoreka [IOK
> Pabora 1 momEOCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocreie Mexanm3mb! > ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
. M 4 1
53 CAMHpCRAt SHepnit https://m.edsoo.ru/7f416194
Hroro o pazaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrtpoabnsie | IlpakTuueckne (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTTIOBHIC HPOECCRt > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pazgen 2. DiiekTpuyecKkrue ¥ MArHUTHBIE SIBJICHUS
)1 DneKTpruYecKue 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 14.5




9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabnsie | IlpakTuueckne
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4ecKkoe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
’ OIUCAHMS https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.2 B3aunmoneiictBue e 20 1 3
MMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1
3 3aKOHbI COXpaHEHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexannueckue K0Je0aHUs M BOJHBI
Bbubnuoreka [JOK
2.1 M 0 7 3
CXAHIHCCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHIICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpOMarHuTHOeE 1MoJie M 3J1eKTPOMATHUTHBIE BOJIHbBI
DJIEKTPOMArHuTHOE TOJIE U bubanorexka [HOK
3.1 6 2
3JEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasgen 4. CBeToBBIE ABJIEHUS




4.1 3aKoHBI pacIpOCTPaHECHHUS CBETa 6 2 bubmorexa [TOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
Bbu6nmuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitps:/m.cdsoo.ru/7f4 1a4a6
Htoro no paszneny 15
Pa3zgen 5. KBanToBbIe IBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue u morjioneHue cBeTa aroMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 CTpoeHue aTOMHOTO Apa 6 ! https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
. s 1
53 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 17
Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHMne u 006001IeHUE COAEPHKAHUS 9 ) bubmmoreka [JOK
’ Kypca ¢usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

JlaTa
HU3yYeHH s

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcebl

®dusuka — HayKa O PUPOJE.
SIBneHus npupoabl

dusnyeckue gBiIeHUI

dusznyueckre BETUINHBI U HX
U3MepeHue

VYpok-uccnenoranue "M3mepenue
TEMIEPATyphl IPU TOMOIIH
KUJAKOCTHOTO TEPMOMETpA U TaTUUKA
TemnepaTrypsl"”

MCTO,Z[BI HAay4YHOI'O ITO3HAHUH.
Onucanne PU3NUECKHUX SIBJICHUN C
IIOMOIILIO MOJIEIeH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenosanue "[Iposepka
THUITOTEC3BI: JAJIbHOCTH nojéra mIapuka,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbinie, yeM OOoJIbINe BRICOTA MycKa'

Crpoenue BemiectBa. ONbITHI,
JTOKA3bIBAIOIIHNE TUCKPETHOE
CTPOCHUE BEIECTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09fe0a

ﬂBI/I}KeHI/Ie JacCcTHIl BEIICCTBa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoBanue «OnbITH 11O

9 HaOJIOZICHUIO TEIIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperatHble COCTOSIHMSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
1 Bo/ibI. O000IIIEHHE 110 pa3ieny bubanorexka HOK
«lIepBoHauanbHbIE CBEAEHHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUH BEIIECTBAY
MexaHu4eckoe JBUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa HOK
P P P https://m.edsoo.ru/ff0a05¢c6
JIBUKEHUE
Bbu6nmmoreka [JOK
13 Cxopoctb. Equnuiiel ckopoctu
P A H P https://m.edsoo.ru/ff0a079c
14 Pacder myTtu 1 BpeMEHH IBUKEHUS bubmmorexa [IOK
yr p A https://m.edsoo.ru/ff0a0ac4
15 WNuepuus. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa Tejia 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue
IIJIOTHOCTH TBEPAOTO TEIIA»
13 Pemenwne 3agau mo teme "I1m0THOCTD bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23¢c
Cuna Kak XxapakTepucTHKa
19 B3aumoencTus Ten. Cuia
ynpyroctu. 3akoH ['yka
20 JlaGopaTtopHnas pabota «3yuenue

3aBUCUMOCTH PACTAXKCHUA




(medopmanum) Npy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 SIBnenue tarorennsa. Cuia TSHKECTH
CBA3b MEXKY CUJION TSKECTH U

22 Maccoii tena. Bec tema. Pemenue bubmmorera [IOK

S ’ | https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuiaa TKeCcTH

” Cuna TSKeCTH Ha IPYTUX IUIaHEeTax. bubanorexa [HOK
du3nyecKue XapakKTePUCTUKU IIIaHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 HN3mepenne cui. JIlnHaMOMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJIEHHBIX
26 10 OJHOM II ;Iﬁi)ﬁ ’ buGnnorexa LIOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAst CUII

7 Pemrenue 3agad mo teme
"PaBHonelicTBytOMmAst cui”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
IIPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yueHue
3aBUCHUMOCTH CUJIbI TPEHUS

29 CKOJIBJKEHUS OT CHIIBI TaBJICHUS U bubmmnorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapaxkTepa COMpPUKACAIOIINXCS
ITOBEPXHOCTEMN

30 Pemenue 3agau Ha onpenesieHne
PaBHOACHCTBYIONIEH CUIIBI

31 Pemenue 3agau no remam: «Bec bubmuorexa [JOK

tenay, «I'paduueckoe n3o0pakeHue

https://m.edsoo.ru/ff0alde0




cuiy, «Cunely, «PaBHOAEHCTBYIOIIAS
CHI»

KonTtponsHas pabota no Temam:
«MexaHnueckoe ABIKeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHID,
«Cubi»

1 JHasnenue. CriocoObl yMEHbBIIICHUS U bubmmoreka [JOK
YBEJTUYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3za. 3aBUCUMOCTD

34 aBJICHUS ra3a OT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
[lepenaua naBieHus TBEPABIMHU

35 TenI;MH JKUIKOCTSIMU U Ir)a3aM1/1 bubmorexa [TOK

> KA ' https://m.edsoo.ru/ff0a25b0
3akoH [lackains

36 JlaBiieHUE B )KUJIKOCTH U Tase, bubanorexka [HOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemienne 3agad o teme «JlapieHue B bubmuorexa [JOK
JKHIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CooOmaronuecs coc

raronmeed YAH https://m.edsoo.ru/ff0a2970
39 TI'uppaBnvueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136

40 Manomertpsl. IlopuiHeBoi
KMAKOCTHBINM HacocC

A1 Atmocdepa 3emin ¥ MPUUYUHEI €€ bubanorexa [HOK
CYILIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATMochepHoe bubmuorexa [JOK




aBIIEHHE

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOTo JaBICHHUS.

bu6mmoreka [IOK

43 Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM bubmnorera [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepousa. Armocdeproe bubnnorexka [HOK
JIaBJICHHE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme "
AtmocdepHoe naBnerue"
JleicTBUE )KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKMBAIOIICH CHIIBL, Bbu6nuoreka [JOK
JICUCTBYIOIIEH Ha TEJO, MOTPY>KEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlaGopatopHast paboTa 1o Teme
49 «ccnegoBanye 3aBUCHMOCTH Beca Bbubnuoreka [JOK
TeJa B BOJIE OT 00bEMa MOTrpyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTHU TeJIa»
Bbubnuoreka [JOK
50 Hnapate Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
onpeeneHue e€ rpy3onoabEMHocTU"
52 Pemenue 3agay nmo remam: «IlimaBanue bu6mmoreka [IOK




cynoB. Bo3ayxomiaBanuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
1 Ta3oBy

https://m.edsoo.ru/ff0a3654

KonTtponbHas pabora o Teme

53 «/laBneHue TBEpABIX TN, KUIKOCTEH
Y Ta30B»
Bbubnuoreka [JOK
54 Mexanunueckas pabota
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK

55 MomHocTh. EnUHUIBI MOIIIHOCTH

Hl S - https://m.edsoo.ru/ff0a3{82
VYpok-uccnenoBanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM NIpU 1
noabEME 110 JecTHUrle"

57 [IpocTeie MexaHu3Mbl. Ppryar.

PaBHOBecue cuit Ha ppryare
Prruaru B TexHUKE, OBITY U IPUPO/IC.

58 JlaboparopHas paboTa 0.5 bubmmoreka [JOK
«HccnenoBanue yclioBUil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
pbIdara

59 Pemenue 3agau no teme «Y cioBus bubmuorexa [JOK
PaBHOBECHS phlYara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBus
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«3mepenue KIIJ] HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3agau no reme "PaborTa, Bbubnuoreka [JOK
MommHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEpPIusl. bubmmoreka [JOK




Kunernyeckas v moTeHIyagbHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHNYECKON
SHEPIrUu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT IO TEME
"JKCepUMEHTAILHOE OIPEIETICHHE
M3MEHEHUSI KHHETUYECKON U
NOTEHIIUATBHON SHEPTUU NPU
CKATBIBAHHMM TeJIa [0 HAKJIOHHOU
IJIOCKOCTH"

65

KonTtponbHas pabora o teme
«PaboTa ¥ MOIIHOCTh. DHEPTHUS

66

PesepBHsIit ypok. Pabora ¢ Tekctamu
no teme "MexaHuyeckoe ABuxKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PeseprubrIit ypok. Pabora ¢ Tekctamu
no teme "JlaBiaeHue TBEPABIX Tell,
SKUIKOCTEHN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubriit ypok. Pabora ¢ Tekctamu
no teme "Pabota. MomHOCTb.
Ouneprug"”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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8 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TCOPUU U UX OINBITHBIE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, JKUAKOTO U | Bbu6nuoreka [JOK
ra3000pa3HOr0 COCTOSTHUIN BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM 1
BEIIIECTBA HA OCHOBE ITOJI0KEHUN
MOJIEKYJISIPHO-KMHETUYECKOI Teopun
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliupeHue U cokaTue 1 bubmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YaCTHII
9 Baytpennss sueprusi. CriocoObl | bubmmoreka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koupepennus "IlpakTrueckoe
UCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLIECTB U MAaTEPUAJIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnortsl. Y aenbHast bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OanaHca. bubmmoreka [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa

14 "UccnenoBaHue IBIEHUS bu6nmuoreka [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOTHOW U ropsiyeit BOAbI"
Pacuer konuyecTBa TEMIOTHI,

15 HE00XO0AMMOTO JJIsl HarpeBaHus Teja
U BBIJICISIEMOTO UM TPU OXJIAXKIEHUU

16 JlaGopatopHas pabota "OnpezneneHue bubnumoreka [IOK
yEIbHON TEIJIOEMKOCTH BenlecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToMBa. Y IeabHas TemaoTa bubanorexka [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
II;maBneHue 1 oTBEpAEBaHUE

18 KPUCTALIINYECKUX "P;en VnenpHasg bubmorexa LIOK

P ’ https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
YAEIbHOM TEIJIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCAIHS. bubmmoreka [IOK

Ucnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenune. Y nennHas Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTH TEMITEpPATypPhl KUTICHHS
OT aTMOC(EepHOTO JaBICHUS

Bbubnmmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

JIAKHOCTE BO3AyXa. TOpHAast
Baxuoc o3ayxa. JJabopaTropHa
pabora "Onpenenenne
OTHOCUTEIIbHOW BIAXKHOCTH BO3ayxa'

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

23

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBEL PAOOTHI TETLTOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KII/I TemioBoro aBUraTes.
TennoBble ABUTATENH U 3alIUTA
OKpYXKarolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEPTUU B TEIUIOBBIX MPOLIECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBbIe SIBICHUS.
W3meneHune arperaTHbIX COCTOSIHUI
BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KoHnTponbHast pabota 1mo Teme
"TernoBrle ABicHUA. I3MeHeHNE
arperaTtHbIX COCTOSIHUM BelecTBa'

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

29

OnekTpusanusd tein. J[Ba poaa
AJIEKTPUUCCKUX 3aPsI0B

30

VYpok-uccnenoBanue "DaeKTpuzanus
TeJl UHAYKIUEH U PU




CONPUKOCHOBEHUH"

B3anmopnencTere 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE MOJIE.
1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnun cynepno3sunuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubanorexa HOK
COXpaHEHUS BIEKTPUYECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE Bbu6nmuoreka [JOK
CBOMCTB AJIEKTPUUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymectBoBaHusl. MicTouHnkn bubmmorexa HOK
ym ’ https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlercTBUS SIIEKTPUIECKOTO TOKa bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelicrBue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1
U TUDJICKTPUKH"
19 DJIEKTPUYECKUH TOK B MeTasulax, Bbu6nuoreka [JOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1ernb U €€ COCTaBHbIE
4acTH
bubmmoreka [JOK
41 Cuna Toka. JIaboparopHnas paboTa 0.5 i

https://m.edsoo.ru/ff0a8bd6




"U3Mepenne u peryaupoBaHUe CUIIbI
TOoKa"

DJeKTpUYECKOE HAIPSIKEHHE.
Bonbr™merp. JIabopaTopnas pabora

bu6nmuoreka [JOK

42 0.5
"U3Mepenne u peryampoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpspKeHus"
13 CormnpoTHuBieHUE TPOBOTHUKA. bubmmoreka [JOK
VY 1enpHOE CONMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh
44 ANEKTPUYECKOTO COITPOTUBIICHUS 1 bubnnorexa [HOK
MPOBOJHUKA OT €ro JJIMUHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
NIONIEPEYHOr0 CEUeHUs U Marepuaia”
3aBUCUMOCTD CUJIBI TOKA OT
45 HanpspxeHust. 3akon Oma It ydacTka bubmmnorera IOK
P ' T https://m.edsoo.ru/ff0aad4a
enu
JlaboparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CHUJIBI
46 TOKA, UIYILIEr0 Yepe3 Pe3ucTop, OT 1 bubmmorexa [OK
> AT pes p P> https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHHUSI pE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apalIEIbHOE
COEIMHEHUS TTPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
43 MPABUJIA CIIOKEHHUS HAIIPSKEHUN TPU 1 bubanorexka [HOK
IIOCJIENOBATEILHOM COCTUHEHUN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"
49 JlaGopaTtopHnas padora "IIpoBepka 1 bubanorexka [HOK

mpasujia JJis1 CUJIbI TOKA IIpU

https://m.edsoo.ru/ff0aadle




napauieIbHOM COEIMHEHUU
pe3ucropon"

Pemenue 3aga4u Ha npuMeHEHUE

Bbubnmuoreka [JOK

50 3akoHa OMa Jy1sl pa3IuyHOTO
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH ANEKTPUUIECKOTO bubanorexka HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTopHas padora "OnpezaeiieHue
52 a60TpH u Ilz/IOHIIfOCTI/I 3neKTqueCKoro bubmorexa HOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUUECKHE IIETTH U IIOTPEONTENH
53 3JICKTPUYCCKOMN IHEPTUU B OBIT bubmorexa HOK
p P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSIIbl.
54 3apsKeHHBIC Tela U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3auMojiecTBuUs. [locTOsTHHBIN
3JIEKTPUUYECKUNA TOK"
KoHTtponbHast pabota 1mo Teme
"DnexTpuueckue 3apsabl.
55 3apsKeHHBIC Tela U UX bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abeal
B3auMojiecTBUs. [locTOSTHHBIN
3JIEKTPUUYECKUNA TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aMMO/ICUCTBHUE
57 VYpok-uccnenopanue "M3yuenue bubnnorexka [JOK
MOJIeH MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1oje. MarauTHoe 1moJje bu6mmoreka [IOK




3eMJIM U €ro 3HaueHue U )KU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruuTtHoe nose
IIEKTPUYECKOr0 ToKa MaruutHoe
0JI€ KaTyIIKH C TOKOM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne YIEKTPOMArHuToOB B
texHuke. Jlaboparopuas pabota
"N3yuenune neiCTBUS MATHUTHOTO
OJIS1 Ha MPOBOJHUK C TOKOM"

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
AJIEKTPOJIBUTaTeIe B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue U U3y4eHUe
paboThI AyeKTpoaBUTATENS "

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

62

OnbiTel Papajesi. 3aKoH
AJICKTPOMArHUTHOW WHTYKIIHH.
[TpaBuio Jlenna

63

Dnektporereparop. CrocoOs
MOJTyYEHUS JIEKTPUUECKOIW SHEPTUH.
DJIEKTPOCTAaHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUuu

64

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUYECKHUE U
MAarHuTHBIE SIBJICHUS"

65

KoHTponbHast pabota 1mo Teme

bu6mmoreka [IOK




"DNeKTpUYECKUEe U MATHUTHBIE
ABIeHUS"

https://m.edsoo.ru/ff0acb14

PesepBHslit ypok. Pabora ¢ TekcTramu

Bbu6nmuoreka [JOK

66 1
o TeMe "TemioBble aBieHus" https://m.edsoo.ru/ff0acc5e
PesepBHrIit ypok. Pabora ¢ TekcTramu

67 1o TeMe "IlocTosSHHLIH 1 Brbmuorexa [IOK

N " https://m.edsoo.ru/ff0acdc6

3JIEKTPUUYECKUN TOK

68 PesepBHeIit ypok. Pabora ¢ Tekctamu 1
o teme "MarautHele aBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME




9 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpas3oBaTejibHbIE
padoTbI padoThI
pecypchl

] MexaHn4eckoe JBUKEHUE. 1
MarepuanbHasi TO4Ka

) Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bubmuoteka [JOK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TpsAMONIMHEITHOE | bubmmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIUHENHOE

4 nBrxeHne. CpeaHsis 1 MTHOBEHHaAs! 1
CKOPOCTb

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE | Bbu6muotexa [JOK
JBU>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHas pabota "Onpezaenenue

7 YCKOpEHHS Tena npu 1 1 bu6nuoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 1iockocTh"

2 CBoOoguoe magenne teir. OIbITh |
lanunes

9 PaBHOMEpHOE NBMKEHUE 10 1 bu6nuoreka [IOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obparmenus. JInHeitHas u yrioBas
CKOPOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 ITepssiii 3akoH HetoTOHA. BekTop bubmuoteka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Brtopoii 3akon HproToHa. bu6nuoreka [IOK
PaBHOelicTBYIOIIAS cria https://m.edsoo.ru/ff0ac72a
13 Tpertwnii 3akon HeroToHa. bubmmoreka [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3a1au Ha IpUMEHEHME Bbu6muotexa [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbe
bub6munoreka LIOK
1 . r
> Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuia
YOPYTOCTH
17 JlaGoparopHas pabota «OnpezneneHue bu6nuorexa [IOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
but6mmoreka [IOK
18 C
1t TpeHi https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuina bubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabota "Onpezaenenue bu6muoreka [JOK
20
Kod(UITMEHTAa TPEHUS CKOJBKCHUS " https://m.edsoo.ru/ff0af8be
Pemmenue 3agay mo reMme "3aKOHBI
21 Herotona. Cuna octu. Cuna Bubmmorexa [IOK
. yrpyr ’ https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK




TATOTCHUS. Y CKOPEHHE CBOOOHOTO
MmageHust

https://m.edsoo.ru/ff0af044

VYpoxk-koHdpeperuus "/[Buxenue ten

23 BOKPYT I'PABUTAL{MOHHOTO LICHTPA
(Conneunas cucrema). ["anmakTuku"
Pemenue 3agau nmo teme "Cuna
24 Kec 3aKOH BCE oro bubmorexa [JOK
TSDKECTH U H BCEMHPHOT"
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
IIepBas kocMHu4ecKast CKOPOCTb. bu6nuorexa [IOK
25
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHOI TOUKH.
AOGCOmIOTHO TBEPAOE TEIO. bu6nuoreka [JOK
26 ;
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILLICHUS
27 MowmenT cunsl. LlenTp TsxecTu
)3 Pemenue 3agau no reme "MomeHT bubmuoreka [IOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
TToxaroroBka Kk KOHTPOJILHOHN padoTe 110
29 eme "Mexa eCK(I:e >I<ep e Bubmmorexa HOK
TeM XaHUY BIKEHUE.
. "H https://m.edsoo.ru/ff0b0408
BsauMonelicTBue Ten
KonTtponbHas paboTa o tTeme
30 "Me I; ecx(l))e KEHUE bubmorexa [IOK
XaHUY BIDKEHHE.
. A | https://m.edsoo.ru/ff0b06ec
BsanMmonelicTBue Ten
Nmnynbe Tena. UMmysabe cuibl. 3aK0H
31 o Z . Za y oc but6mmoreka [IOK
COXpaHEHHUs UMITyJIbca. Y1 u
P 7 . byr https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoeicTBIE
1 Pemenue 3agau no teme "3akoH bubnuoreka [JOK

COXpaHEHHUs uMITyJbca'

https://m.edsoo.ru/ff0b096¢




VYpoxk-koHpepenuus "PeakTuBHOE

33
JIBU)KEHUE B PUPOJIE U TEXHUKE"
bubmunoreka LIOK
34 Mexanunueckas paboTa U MOIIIHOCTb
P B https://m.edsoo.ru/ff0b0ag84
35 PaboTa cuibl TSKECTH, CHITBI bubmuoreka [{OK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 pabOThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHHUH TeJIa 10
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBsI3b 3HEPTUH U PaOOTHI.
[ToTeHmanpHas SHEPTUst
18 Kunernueckas sueprus. Teopema o bu6nuoreka [IOK
KUHETUYECKON dHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTHUH B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHNE U €T0 bubmuoreka [{OK
XapPAKTEPUCTHUKA https://m.edsoo.ru/ff0b1858
0 3aryxaromue KoieOaHusl. bubnmoreka [JOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MareMaTUu4ecKuil U Py KUHHBII
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb
. but6mmoreka [IOK
44 nepuoia KojiebaHui OT KECTKOCTH

IIPY’KUHBI U MacChl Ipy3a»

https://m.edsoo.ru/ff0b197a




45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46

JlaboparopHas pabota «Onpenenenue
Y4acTOThI U IEproJa KoJeOaHui
NPYKUHHOTO MasITHUKA)

bub6munoreka LIOK
https://m.edsoo.ru/ff0blaec

47

JlaGopartopHas pabota «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHmi
rpy3a, MOJBEIIEHHOT0 K HUTH, OT
Macchl Tpy3a»

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

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TMIOIIEPEYHBIE BOJHBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnueckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxenue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTH"

52

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

VYpoxk-koHpepenuus "YabTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

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

54

[ToaroroBka K KOHTPOILHOM pabOTE MO

TeMe "3aKOHBI COXPAHEHHUSI.
MexaHudeckue KojieOanust U BOJIHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b2510

55

KonTtponbHas pabora o Teme




"3akoHbI coxpaHeHHs. MexaHnueckue
KoJieOaHus ¥ BOJIHBI"

DNEKTPOMarHuTHOE MOJeE.

bubmunoreka LIOK

56
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
Ypoxk-koupepennus "[xana
53 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [IOK
Hcnonp30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue
. but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIIBI0 MOOWIJIBHOTO Tene(oHa
Pewenne 3anau Ha onpeneneHue
60 YaCTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DIIeKTpOMarHuTHasl Ipupoja CBETa.
61 Cko OI()DTB cBeTa BOJ‘III;)OII:I)IG CBOICTBA bubmmorexa LIOK
p ’ https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa LIOK
pacpoctp ’ https://m.edsoo.ru/ff0b3658
Counia u JIyHsl
3aKoH OTpaK€HUs CBETa. 3epKaa.
63 Pemenue 3agaqy Ha npUMEHEHNE bubnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUs CBETa
64 [Ipenomiienne cBeta. 3akoH Bu6muotexa [JOK
MIPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bu6nuorexa [IOK

Hcnonb3oBaHue MOIHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5¢c




OTpaXCHUSA B OIITUYCCKUX CBETOBOJAaX

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOTI'O JTy4a OT yIJIa MaJeHus Ha
rpanuiie "Bo3gyx-crekino""
VYpok-koudepenuus "McnonpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CB3L"
bubmunoreka LIOK
68 JIna3elr. OnTHYeCKas CHIa JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
bubmunoreka LIOK
69 [TocTpoeHre n300pakeHUH B JIMH3aX
P P https:/m.edsoo.ru/f0bd44a
JlabopaTtopHnas pabota "Onpenenenue
. bubmunoreka LIOK
70 (OKYCHOTO PacCTOSIHHSI M ONITUYECKOMN ' s
N S p— https://m.edsoo.ru/ff0b4206
71 Ypoxk-koH(pepennus "OnTuueckue bubmmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmunoreka LIOK
72 ['1a3 kak onTuyeckas cucteMa. 3peHue s
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "JledekTs
3penusi. Kak coxpanuts 3peHue"
Paznoxxenne 6ernoro cBeTa B CIIEKT.
74 OnbiTel HetoTOHA. CriokeHne bubmuoreka [IOK
CIIEKTpalbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaGopatopHas padota "OnbITH IO Eu 10K
nOIMOTeKa
75 pa3lIoKEHHUIO OEJI0T0 CBETa B CIIEKTP U

BOCTIPUATHUIO LIBETA IPEIMETOB MPHU UX

https://m.edsoo.ru/ff0cOe2a




HaOJIFOICHUY Yepe3 [[BETOBEIC
bunpTpH"

VYpok-npaktukym "BoiaHoBble

76 CBOICTBa cBETa: AUCIEpPCHS,
uHTepdepeHius u qudpaxuus"
77 OmnsiTel Pe3epdopaa v mranerapHast bu6nuoreka [JOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Mozaens atoma bopa
Hcnyckanue U MoTJIoeHNe CBeTa
79 aroMoM. KBaHThbl. JInHeuaTeIe bubmorexa LIOK
' ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpok-npaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITYyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTnBHOCTE U €€ BUIEI bubmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK
82
MOJICJIb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE TIPEBpALLICHMUSL. Bu6muotexa [JOK
H3oTombl https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau o teme: bubnuotexa [IOK
"PanuoakTuBHBIEC peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacmnana
Vpok-koH(pepeunus "PagnoakTHBHEIE
86 HSIjI eHI/If(Il) Bpl'I I/IIl oJie Mﬂe AINHE bubmorexa LIOK
yi | PHPOE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
%7 Snepuble peakuu. 3aKOHBI bubmunoreka LIOK

COXpPAaHCHHUA 3apA10BOIr0 U MaCCOBOT'O

https://m.edsoo.ru/ff0c1c58




YHUCCII

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBs3b
MaccChl U SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

&9

Pemenue 3agau no teme "SnepHeie
peakiuu"

90

Peakniuu cuHTE3a M ETIEHUS sAIEP.
Nctounuku sHeprun CosiHIa U 3BE31T

but6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyU€HUN Ha JKHUBbBIE
OpraHu3MbI"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMArHUTHOE TOJIE.
ONEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbIe siBeHUS"

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

93

KoHnTtponbHast pabota 1mo Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBIL.
KBanrtoBbIe siBeHUS"

94

[ToBTOpEeHmE, 0600IICHUE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

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

95

[ToBTOpenue, o600eHNE. Permenune
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "TemnoBsie mporecco”

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

96

[ToBTopenue, 0600meHue. Pemenne
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TenioBeIxX aBurareici'”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, 0600eHNE. Permenue

97 ACUETHBIX M Ka4eCTBEHHEIX 3a/1ad 110 1 bubmmorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] snexkTpoycTanoBok"
[ToBTOpeHnue, 06001IeHNE.
98 JlaGopaTopubIe pabOTEI IO KYPC 1 1 bubmorexa LOK
| patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBJICHUS
[ToBTopenue, 0600menue. Padora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTopenue, 06o0menue. Padora ¢
100 tekctamu 1o teme "Konebanus u 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBETOBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTopenue, 0600menue. Padora ¢
102 TekcTaMu 110 TeMe "KBaHToBas u 1

sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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