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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIEHAa HAa OCHOBE IOJIOKEHUM M TPeOOBaHWI K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelIbHOM MPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 000, a taxxe ¢ yu€tom denepaabHON paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Du3nukay.

Copepxanue mporpaMMmbl MO (u3MKe HampaBieHO Ha (HopMuUpOBaHHE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYAIONIUXCS W OpPTaHU3AIUI0 H3YYCHUS
bu3MKKM Ha JAESITENbHOCTHOM OcHOBe. B mporpamme mo ¢u3MKe Yy4YUTHIBAIOTCS
BO3MOXXHOCTH yueOHOro mpeamera B peanmzauuu Tpedboanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYCHHs, a TAKKE
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha ypPOBHE
OCHOBHOTO 00111er0 00pa30BaHusl.

[Iporpamma no u3uke ycraHaBiIMBaeT pacnpeiesieHue yueOHOro MmaTepuana
1o rogam oOydeHus (1o Kjaccam), mpejaraet NpuMepHyr MocleJ0BaTENbHOCTD
M3YUYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIAMETHOTO COJIEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXCsl.

[Iporpamma mo ¢u3uke pazpaboTaHa C 1LEJIbI0 OKa3aHWUs METOJUYECKON
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

®du3rka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
IPEIMETOB, MOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLECCOB U
SBICHUM, W3ydaeMbIX XHMHEH, OWonorued, actpoHOMUEH U (HUIUIECKOU
reorpadueidi, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYIO KApTUHY MHpA,
NpeNoCcTaBisieT HauOoJsiee sICHbIe o00pa3lbl MNPUMEHEHHS HAy4YHOTO METoja
MO3HAaHMsI, TO €CTh CIIOCO0a MOTy4YeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4arouuxcsl.

N3yyenue ¢u3uku Ha 0a30BOM ypOBHE TpearNojiaraer OBJIaJEHUE
CIEAYIOUIMMHU KOMIETEHTHOCTAMH, XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO
TPaMOTHOCT:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JAHHBIE WM  HUCIOJB30BaTh  HAy4HbIC
JI0OKa3aTeIbCTBA JIs MMOJyYEeHUS! BHIBOJIOB.

[lemn wu3yueHus GU3MKH HA YPOBHE OCHOBHOTO OOMIET0 0Opa3oBaHUS
onpenenensl B Konuenuuu mnpenofaBanus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBareNbHBIX opranuzanusax Poccuiickoit ®enepanuu, peaau3yOIMIMX
OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Konnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (IpoTOKOI OT 3
nexaopst 2019 r. Ne ITK4BH).
Heau uzyyeHuss PU3uKU:

npuoOpeTeHne HHTepeca M CTPEeMJICHHS OOydaloluxcs K HaydYHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHUE WX HHTEJUICKTYalIbHBIX M TBOPYECKUX
COCOOHOCTEM;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HaHMs U (OpPMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUsI KakK pe3yJbTaTa H3y4eHHUs
OCHOB CTPOEHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUEe MPEACTaBICHUN O posid (U3UKKU ISl PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHME  TIPEACTAaBIEHUI O  BO3MOXHBIX  chepax  Oyamymieit
npoecCHOHaNbHON AesATEIHPHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
nanbHeieMy 00y4eHUI0 B 3TOM HaIllpaBICHUH.

JlocTikeHue 3TUX LieJied MmporpaMmMbl Mo (uU3MKe Ha ypOBHE OCHOBHOIO
oO1ero 0opa3oBaHus 00eCeYynBaeTCs PEIICHUEM CIIETYIONINX 3a1aY:

NpHOOpeTeHNWe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

nproOpeTeHNUEe YMEHUN OMKMCHIBATh U OOBSICHATH (DU3NUYCCKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJTYICHHBIX 3HAHUH;,

OCBOCHHE METOJIOB pEIICHHUS MPOCTCHINMUX pPacyETHBIX 3a7ad ¢
UCIIOJIb30BaHUEM buznIecKux MoJIeTICH, TBOPYECKUX u
NPaKTHKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOJI0aTh PUPOIHBIC SBJICHUS U BBITIOJHSITH OIBITHI,
1abopaTtopHble pabdOTBI M AKCIICPUMEHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIHHBIX IIPUOOPOB;

ocBocHHE TIPUEMOB pabOThI ¢ MHPOpPMaLUEH (U3HMUECKOTO COMEpIKAHHMS,
BKJTIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKECHUSX (DU3UKHU, aHATM3 U
KPUTHYECKOE OLICHUBaHKE HHPOPMAIINY;

3HaKOMCTBO €O c(hepamu podecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMHU
C (u3MKOW, M COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3UYCCKON HAYKH.

Ha usyuyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOIO OOIIETO

oOpasoBanwus oTBoauTcs 238 "acoB: B 7 kimacce — 68 yacoB (2 yaca B Henemo), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemspiii B mporpamMme no ¢Gu3MKe nepeyeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb IeJaeT BRIOOp MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM MHIMBHUIYAIbHBIX OCOOCHHOCTEH
o0yyJaronmxcsi, CucKa SKCIEPUMEHTANIbHBIX 3aJaHuil, TpearaéMbix B paMKax
OCHOBHOT'O I'OCYJIJapCTBEHHOT'0 AK3aMeHa M0 (PU3HUKE.



COJEPKXAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOILEro MUpa.

@usuka — Hayka o mnpupone. fABneHus npuponabl. DOHU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenune ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpemHocts u3mepeHunit. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPOY.
EcTecTBEHHOHAy4YHbII METOJ IO3HAHMS: HAOJIOJEHHE, MOCTAHOBKA HAYyYHOI'O
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT MO0 MPOBEPKE TUIOTE3, O0OBSICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3MUecKuX SBJICHUM C MOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, OJEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC
SIBJICHUS.

2. ®uznyeckue mpuOOPHI U MpoLEeAypa NPSAMBIX U3MEPEHUN aHAJOTOBBIM U
(ppoBBIM MPUOOPOM.

Jlabopamopusie padomul u onvimel.

1. Omnpenenenue UEHBI ACICHUS MIKAIbl H3MEPUTEIHLHOTO PHOOpA.

2. M3mepenue paccTosiHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypbl HOpH HOMOIIM >KHUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEpaTypBhl.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIIOTE3bI: NAJBHOCTH MOJIETA
HIapuKa, MyImeHHOro TOPU30HTAIbHO, TeM OO0Jbllle, 4yeM OOJbllle BhICOTA
yCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pazMepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenue uactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, >KUJKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKrX) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKEHHUSL.



2. HaGmonenue nuddyzumn.
3. HaOmionenue — siBneHui,  OOBSACHAIOIMIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUIL] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psaoB (C  HUCIOJb30BAaHUEM

dbortorpaduii).
2. OmnbIThI O HAOIIOACHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.
3. OmbITH MO OOHAPYKEHHUIO ACHUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe aABWKEHUME. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHAsl CKOPOCTh NPU HEPABHOMEPHOM IBHWKEHHHM. Pacuér myTtu u
BPEMEHU JABUKECHUS.
SBnenue uHepuMH. 3aKOH WHEpUMU. B3aumonelcTBue Ten Kak NPUYHMHA
W3MEHEHUS CKOPOCTH JBWXKEHMS Tel. Macca Kak Mepa HHEPTHOCTH Telna.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHULE
00bEMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozeucTBHs Ten. Cuiia ynpyroctd M 3aKoH
['yka. M3mMepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TsokecTy. Cuita TshKeCcTH Ha apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CUJI, HaIPaBJIEHHBIX M0 OJHOW mNpsMou. PaBHoxaeicTByromas cui. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenue MeXxaHMYEeCKOTO IBYKCHHS TEIIa.
2. HM3mepeHue CKOpoCTH NPSMOJIIMHEMNHOTO ABUKEHUS.
3. HaOmionenue siBeHus HHEPUUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTH MPHU B3aUMOJICUCTBUH TEJL.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEJI.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMSI (IIapUKa B KUAKOCTH,
MOJIEJIN AIEKTPUUECKOr0 aBTOMOOWJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM IMapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmnbITHI, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT TPUII0KEHHOUN CHUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS IOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIIEHHs U YBEJIMUECHU AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJ€HHUsA raza oT oObéma, Temmeparypsl. llepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIAKOCTAMH M Traszamu. 3akoH Ilackama. IImeBmarmueckue
MAaIIMHbI. 3aBUCHUMOCTh JABJICHHS JKHJIKOCTH OT TIyOuHBI. ['mapocraTuueckuit
napajokc. Coobmatomuecs: cocyabl. [ uapaBanueckre MexaHU3MBbI.

Atmocdepa 3emsn u atmMocdepHoe naBiaeHUe. [IpuuMHBI CyIIECTBOBaHMS
BO3QylIHOW o6osouku 3emiu. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115 U3MEpeHHus aTMOCPEPHOTO 1aBICHUSI.

JlelicTBue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX TesO. BelTamkuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBaHue.

Jemoncmpayuu.
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3aBUCUMOCTH JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[Iepenaua naBieHUS KUJIKOCTHIO U Fa30M.

CooO1atoruecs cocy/ibl.

['mapaBarueckuy nmpecc.

[IposiBieHue nenicTBrst aTMOCPEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00BEMa MOTPYKEHHOW UYaCTU
T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM JKHIKOCTH.
VYcnoBue niaBaHus TeEJ: TUIABAHWE WIM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOLIEHHS TIJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHOM B
YKUJIKOCTh YaCTH TeJIa.

OnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CHJIBI, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MAacCcChl TeJa.

OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKMBAOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TeJIO B JKUJIKOCTH, OT OO0OBbEéMa NOTpyKEHHOU B
YKUJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIH KOHCTPYHPOBAaHHUE JIOAKA U
OIpeNIEIEHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrHsl.

Mexannueckas padboTta. MoIHOCTb.

[IpocThie MexaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmio
paBHOBecus pbluara. lIpumeHeHue TmpaBuia paBHOBECHS phiuara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmueckas W TNOTEHUUAJIBHAS  DHEPTHS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW 3HEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue padbOThl CHIIbI TPEHUS IPH PABHOMEPHOM JBH)KEHHUH Teia

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnepoBaHue yClnoBUM paBHOBECHS phlUara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUU.
8 KUIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIAPHO-KUHETUYECKOH TEOPUU CTPOCHHS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUHU.

Mogenu TBEPIOro, XKHUAKONO M Tra3000pa3HOro COCTOSIHMM BELIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJSIPHO-KUHETUYECKOU TEOPHH.
CMaurBaHMe U KanWUISIpHBIE sIBICHUS. TermnoBoe pacluupeHue U CKaTue.

Temnepartypa. CBs3p TeMmmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEPIUu:
TeIuIonepeaaya " COBEpLICHUE paboTHL. Buner TEIIONEPEAAYHN:
TEILIONPOBOJAHOCTh, KOHBEKIMS, U3JIyYEHHUE.

KonnuectBo TenmnoTel. YenbHasi TEMIOEMKOCTh BELECTBA. TemIoo0MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro Oananca. IlmaBneHue u
OTBEPJEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpa3oBanue u koHzaeHcamus. Mcnapenme. Kumenume. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTyphl KHUIIEHHA OT aTrMoc(hepHOro
JABJICHUS.

BiaxxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[TpuHuuner padotel TemnoBeix aurareneid KIIJ[ termuioBoro asurares.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. Habmonenne OpOyHOBCKOTO JTBUKEHHUS.
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Habmonenue nuddysumn.

HabmroieHue sIBJICHUI CMaYMBaHMsI U KAITMJUTSIPHBIX SIBIICHUM.
HabmroieHue TermmoBoro pacumpeHust Tedl.

W3meHenue naBieHHs Ta3a MPU M3MEHEHHH O0BhEMa W HArPEeBaHUM WA
OXJIQXKICHHH.

[TpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teronepenayn.

OxnaxeHue Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHuM paOOThl BHEITHUMH CHUJIAMHU.

. CpaBHEeHHE TETUIOEMKOCTEH Pa3TUIHBIX BEIIECTB.

. HaOnroneHue KureHus.

. HaGmronenne mocTossHCTBa TeMIIepaTyphl IPH IUIaBJICHUH.
13.

Moenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIH caxapa.
OnpIThl MO HAOMIOIEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL

Omnpenenenre AaBieHUs BO3yXa B 0aJUIOHE IITPULIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJIEHUA BO31yXa OT €ro
00bEMa U HarpeBaHUs WIH OXJIAKICHUSI.

[IpoBepka runoTe3sl JIMHEWHONW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOI TPyOKE OT TeMIIepaTyphl.

HabGmionenne wu3MeHeHUs BHYTPEHHEW »SHEpPruuM Telna B pe3yibTare
TerIonepeayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBIEHHS TEIUIOOOMEHAa MPH CMEIIUBAHUM XOJIOJHOW U
ropst4eu BOJBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpU
TEIMJI000MEHE C HArPEThIM METAITUYECKUM LUITUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue nponecca UCIapeHusl.

OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

OmnpeneneHue yieapHON TEIUIOTHI IJIABJIEHUS JIbJA.

Paznen 7. diekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.
Dnexktpuzanusi Tea. JBa poja »sieKTpUYeCKuX 3apsaoB. BzaumopelcTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTH  CHIIBI  B3aMMOJICHCTBUSA

3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSIHUS MEXKIY TEJIaAMH).
Onextpuueckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnoud. IIpuHumn
CYNEPHO3ULMH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenmu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KHJIKOCTSAX U T'a3ax.

Onektpuueckas menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNPSIKEHHUE.
CornpoTuBiieHHE MPOBOJIHUKA. YIETbHOE COMPOTUBIEHUE BemnlecTBa. 3akoH Oma
o ywactka uenu. [locnemoBarenbHoe W mapajuiebHOE  COCAUMHEHHE
MTPOBOJIHUKOB.

PaGota u MoOmHOCTH »3yeKTpUUecKoro Toka. 3akoH Jxoymns—JleHua.
DNEeKTpUYECKUE LEMU U MOTPeOUTENu IEKTPUYECKOr sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHuThl.  B3aMMOAENCTBUE  TOCTOSAHHBIX  MAarHUTOB.
MarnutHoe nosne. MarauTHoe nojie 3eMJIM U €ro 3Ha4€Hue ISl )KU3HU Ha 3emIle.
OmeiT  Opcrena. MarHuTHoe T1oOJie  JJIEKTpuyeckoro Toka. [IpumeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DNEeKTpOoJIBUraTelib MOCTOSIHHOTO ToKa. lcmonb3oBaHWe >IEKTpOJBUTaTesieid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

OnbiTel @apanes. SIBneHUe >JIEKTPOMArHUTHON MHAYyKIMU. [IpaBuio Jlenua.
DIIEKTPOreHepaTop. CriocoOb1 MOJIyYEHUS AIEKTPUYECKOU SHEPIuMu.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DneKkTpu3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
YCTpONCTBO U AEHUCTBUE BIIEKTPOCKOIIA.
OnexTpocTaTuyecKasi HHIYKIIHS.
3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKH U AUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. ['a30Bb11 pa3psn.
. I3MepeHue cuibl TOKa aMIeEPMETPOM.
. I3MepeHne 3JIeKTpUIEeCKOro HAMPsKEHUSI BOJIBTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. B3aumoiercTBrE MOCTOSHHBIX MATHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHHS TIOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenrpoBaHU€ MAarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe€ 1oJjie Toka. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTeNlb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIUM.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJCHUS UHIYKIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpIThl MO HAOMIOACHUIO DJIEKTpU3AIMM Tel MHAYKIMEH U Tpu
COIIPUKOCHOBEHUU.

HccnenoBanne IEWCTBUA  DJIEKTPUYECKOIO IIOJSL HA IIPOBOJHUKH U
JTUBJIEKTPUKHU.

COopka 1 npoBepka padbOThI IEKTPUUYECKOMN IIENMU TOCTOSHHOTO TOKA.
W3mepeHne u peryJimpoBaHUe CUJIbI TOKA.

W3mepeHne n perympoBaHue HAIPSKEHNUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
CONPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJHMKA OT €ro JJIMHBI, IUIOIIAIM ITONEPEYHOTO
CEUYeHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA MPU IOCIEI0BATEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [ CWIbl TOKa MPU MNAPALIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThHI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOUIHOCTU  DJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCHMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
WN3ydyeHre MarHuTHOrO TMOJs [OCTOSHHBIX ~MAarHuTOB IMpU  HX
00BEAMHEHNUH U Pa3/ICTICHUH.

HccenenoBanne neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITB, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbl  B3aUMOJICUCTBUSA
KATYIIKM C TOKOM M MAarHuTa OT CHJIbl TOKA M HAaNpaBJEHUsS TOKa B
KaTyIIKE.

18. MI3yueHue nelcTBUsI MArHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaAHOBKH.

21. OnBITBI 1O MCCIEOOBAHUIO SIBJIECHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHUM 3HAYCHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KITACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe JABwkeHue. MarepuanpHasg Touyka. (Cuctema OTCU€ra.
OTHOCHUTENIPHOCTh MEXAHUYECKOIO JBWKEHUS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOE npsiMONMHENHOE JBHKEeHUE. CpelHssi 1 MTHOBEHHAs
CKOpOCTb T€Ja TP HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHelHoe aBikeHue. CBoOonHOe
nagenue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHUE MO OKpYykHOCTU. Ilepumon u vactora oOpalleHus.
JIuneiiHas u yriaoBast CKOpOCTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHHE.

[lepssiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroToHa.
[IpyHIMN Cyneprno3uuuy CHIL.

Cuna ynipyroctu. 3akoH ['yka. Cuiia TpeHusl: cujia TPEHUSI CKOJIbXKEHHUSI, CHIIa
TPEHUS MOKOS, APYTUE BUJIBI TPEHHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEeHHe CBOOOIHOTO
nafgeHus. J{Bwxenue ruianer Bokpyr Connma. IlepBas kocMuueckass CKOpOCTb.
HesecomocTs u neperpysku.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaleHusi. MoMmeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmmyibca. UMmynbe CHilbl. 3aKOH COXpaHEHHUS
UMITyJIbca. PEakTUBHOE NBUKEHHUE.

Mexanudeckas paboTa W MOIIHOCTb. PaboTa cui TSKECTH, YHPYrOCTH,
TpeHusi. CB3b d3HEpruu U padoThl. [loTeHIMabHAST SHEPTUA TeNa, TOIHATOrO Haj
MOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npyxkuHbl. Kunetnueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHHsS] MEXaHWYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnroneHue MexaHMYeCKOro JBMXKEHUS Tela OTHOCUTEIBHO Pa3HbIX TeJ

OTCY€ETA.



o vk~ w

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

CpaBHeHUE TyTEHd W TPAeKTOpUW ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PAa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUYKEHUSL.
Hccenenoanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenue ABMKEHUS TeNa MO OKPY>KHOCTH.

HabGnrogenne MexaHMueCcKuX SIBJICHUM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTEIIbHO KaOnHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUs Te€ja OT MacChl Te€Jla W JACHCTBYIOIIEH Ha HEro
CHJIBL.

HabGnronenue paBeHCTBa CUIT TPU B3aUMOJICHCTBUH TEJL.

M3meHeHue Beca Tesa Mpu yCKOPEHHOM JBHKCHUU.

[Iepenaua ummysnbca Npu B3aUMOJACHCTBUU TEJL.

[TpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHne UMITYJIbCca MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHre MEXaHMUECKON YHEPTHH MTPU CBOOOTHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU TeNa MOJ ACHCTBUEM
MPYKUHBI.

Jlabopamopusie padomul u onsimel.

1.

KoncTpynpoBanue Tpakrta Juisi pa3roHa W JajJbHEHIIEr0 paBHOMEPHOTO
JBYDKEHUS MTAPUKA WA TEIIEKKH.

Omnpenenenne cpemHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBIKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHne yCKOpPeHHs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PABHOYCKOPECHHOM
JBIKEHUU 0€3 HayaabHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TeJa
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenre padbOThl CUJIBI  YNPYTOCTH TMpPU MOABEME Tpy3a ¢
HCIIOJIb30BAHUEM HENOJABMKHOI'O U MOJBMKHOI'O OJIOKOB.

11. M3yueHue 3akoHa COXpAHEHUS YHEPTUU.

Pa3znen 9. Mexannyeckue KoJie0aHusI U BOJIHBI.

KonebarensHoe nmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIUIUTYy1a. MateMaTu4eckuii U NMpyKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUH MPH KOJIeOATEITHHOM JIBUKESHUH.

3aryxaomue  konebanus.  BreiHykaennole — konebanus.  Peszonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoOJH. IIpogonbHbie U
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4yecKre BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoCTh 3Byka U BbIcOTa TOHa. OTpakeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenune xoneOaHMi TeJI IOJ JEHCTBHEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH W Ha MPYKUHE.
Habmronenne BbIHYKI€HHBIX KOJeOaHU 1 pe3oHaHca.
Pacnpoctpanenue npo10iabHBIX U MONEPEYHbIX BOJH (Ha MOJIEIN).
HaOmronenre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

o v bk w N

Jlabopamopuvie pabomul u onvimol.
1. Onpenenenve dYacTOThl U TMepuojia KoJieOaHHM MaTeMaTHYeCKOTo
MasiTHUKA.
2. OmpepeneHuie 4acTOThl U IEPHOJIa KOJIeOaHUM MPYKMHHOTO MAsITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TMEpHOJIa KOJIEOAHHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpHO/Ia KOJICOaHH MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJEOAHUI rpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIHE  3aBHUCHUMOCTh  TEpHOJa  KoJeOaHWit
NPYXUHHOTO MasATHUKA OT MACChI IPy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOJIHOTO MaICHUS.
Paznen 10. DiieKTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



DneKTpoMarauTHas npupoja cBera. CKOpocTh cBera. BonHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBONMCTBA CBETA.

Jlabopamopusie padomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  mogmens  cBera.  HMcrounumkm — cBera.  IIpsamonunennoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIyHel. Otpaxkenue ceta. [lnockoe
3€pKajio. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesnomieHUs cBeTa. llosiHOe BHyTpeHHEe
OoTpaxeHue cBeTa. VCrnoiab30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUs B
ONTUYECKUX CBETOBOJAAX.

Jlunza. Xoam nywedt B nuH3e. Onruyeckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrtuueckas cucrtema. bim3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX LBETOB. J[Mcnepcus cBeTa.

Jemoncmpayuu.

[IpssMOIMHEHOE pacIIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomryuenue n300pakeHnii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenommuenue ceera.

OnTryeckuil CBETOBO/I.

Xona ayyeil B cobuparolei InH3e.

XO0J 1y4Yer B pacCEeUBAOLIEH JIMH3E.

[Tonydyenune n300paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiictBus poToanmapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mopenb riasa.

11. Pa3noxenue 0enoro cBera B CIEKTP.

12. [lomyuenue 6en0ro cBeTa MpHU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)XEHUs CBETOBOrO JIydya OT yIJia
naJeHusl.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs MIpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yria NPEJOMIIEHHS CBETOBOIO Jy4a OT yria
NaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIO».

L 0 N ok WwWwN R



4. TlomydyeHue n300paKeHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI coOMparolen
JIVH3BI.

6. OIBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU HUX HAOIIOJECHUHM dYepes
[[BETOBbIE (DUIILTPHI.

Pa3znen 12. KBanToBble IBJI€eHUS.

OmnbiTel Pezepdpopaa u mianerapnas mojens aroma. Mogens aroma bopa.
Hcnyckanue u nornomenre ceera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PamnoaktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEIN.
OHeprusi CBs3M aTOMHBIX snep. CBA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHeprervka. JleMCTBHS pPaIWOAKTUBHBIX M3JIYYCHUW HaA YKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTIIOIICHUS.

2. CHexTpsl pa3MYHbIX Ta30B.

3. CnekTtp Bogopo/a.

4. HabGmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uznydeHusi IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HalnroneHue CrulOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYYCHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHME JHEPIUM YACTHULBI O TOPMO3HOMY

nyTtu (o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IToBTOpPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOYJb TIPEAHA3HAYEH JJI CUCTeMaTH3alun
U 0000meHns TPEAMETHOTO  COACP)KaHWsI ¥ OMbITa  JACATEIHHOCTH,
npUOOPETEHHOTO NP U3YUYEHUHU BCETO Kypca (PU3UKHU, a TAaKXKe ISl MOATOTOBKH K
OCHOBHOMY T'OCYJAapCTBEHHOMY »3K3aMe€HY MO0 (Qu3uke g OO0ydaromuxcs,
BBIOPABIIUX ATOT YYCOHBIN MpPEIMET.

[Ipn M3y4eHUn AAHHOTO MOJIYJISI PEATM3YIOTCS M CUCTEMATUZHPYIOTCS BUJbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECHEeUMBAETCS JOCTUKEHHE MPEAMETHBIX H
METanpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB MCCIEIOBAHUS



SBJICHUA TPUPOABI M TEXHUKH, OBJIAJIEHUE YMEHUAMH OOBACHATH (pU3myeckue
ABJICHUSI, NPUMEHSS TMOJyYEHHBbIE 3HAHMS, peWaTh 3aJa4d, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO ACATEIBHOCTHBIA XapaKTeP MaHHOTO pasliesia pean3yercs
32 CY4€T TOro, 4YTO OOydYaroIMecs BBIMONHIIOT 3aJaHus, B KOTOPHIX UM
npeaiaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYXKAIOIIEH MPUPO/IC U TTOBCETHEBHOM JKU3HU;
WCITOJIP30BaTh HAYYHBIE METOJIBI HCCIICOBAHUS (PU3MUECKUX SIBICHUH, B TOM
YHUCIIE U1 NPOBEPKU THIIOTE3 U MOITYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4HbIE OCHOBBI HamOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUYECKOTO MCIIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenue Gu3nKyu Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMs HANPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare u3ydenus GU3MKA HA YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHuUs

y obydarorierocs OyayT chopMUpOBaHBI CICIYIONINE JTUYHOCTHBIE PE3yJIbTATHl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
buznueckoil HayKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTMIKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYXI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
buzukwy;

- OCO3HAaHHUE BAXHOCTU MOPAIbHO-3TUUYECKUX MPHUHIMIOB B JIESITEIbHOCTH
YYEHOTIO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMS:

- BOCHPHSTHE ICTETHUYECKUX KauyeCTB (PU3NUECKOW HAYKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

- OCO3HaHWE IEHHOCTH (U3UYECKON HAYKM KaK MOIIHOIO0 HMHCTPYMEHTA
MMO3HAHUS MHPA, OCHOBBI PA3BUTHS TE€XHOJIOTHM, BAXKHEHUILEH COCTABIISIONIEH
KYJbTYpBHI,

- pa3BUTHE HAYYHOW JIFOOO3HATEIBHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
NEATEIIbHOCTH;

5) d¢opvmupoBaHMs  KYJbTYpPbl  3A0POBbSI M  3MOLMOHAJBHOIO
0J1aronoJry4yus:

- OCO3HAaHWE IIEHHOCTH ©€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHUpPE, BAXKHOCTA TIPABWJI OE30MaCHOTO TOBEICHHUS Ha
TpaHCIOpTE, HA J0POrax, C 3JIEKTPUYECKUM M TEIUIOBHIM OO0OpYJAOBaHHEM B
JOMAIIHUX YCIIOBHUSIX;

- chOpMHUPOBAHHOCTh HaBBIKA pedJeKCHU, MPU3HAHUE CBOEro MpaBa Ha
OIMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

- aKTMBHOE y4YacTH€ B pPEIIEHUWU MPaKTUYECKUX 3a/1ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Topoja, Kpas) TEXHOJIOTMYECKOW U



COITMAJILHOM HAIMPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIEe U (PUIHYECKUX
3HAHUM;

e - UHTEPEC K MPAKTHUYECKOMY U3YUEHHUIO TPOQEeCCHid, CBI3aHHBIX C (DU3UKOI;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e - OpUCHTAIMS HA TPUMCHECHHE (DU3WYECKUX 3HAHWKA U1 PEIICHUS 3a1ad B
o0JlacT OKpy’Kalollel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKU UX
BO3MOYKHBIX TTOCIIEJICTBUI JIJI1 OKPY>KAIOIIEH CPEIbI;

e - OCO3HAaHHWE TIOOATHPHOTO XapaKTepa IKOJOTUYECKHUX MPOOJIeM U MyTeHd X

pereHus;

e 8) amanTranum K M3MEHAIOIMMCH YCJOBMAM COLUMANBHON U NPUPOIHOH
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJEHCTBUU IPU BBINOJHEHUHM MCCIEAOBAHUN U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e - TIOBBILICHWE YPOBHSA CBOEHM KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO
NEATEIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM yuCie GOpMYIUPOBAThH
UJIeU, TIOHSTHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBICHUSX;

e - OCO3HaHHE Ne(UIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETCHTHOCTEH B 001acTH
(bu3uKwy;

e - IUIAHUPOBAHHME CBOETO pA3BUTHUA B NPHUOOPETEHHH HOBBIX (U3HUUECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3HUPOBAThH U BBISABIISITH B3AMMOCBSI3H TPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UUECCKUX 3HAHUMH;

e - OLIEHKa CBOMX JEUCTBUUA C Y4€TOM BIMSHHUS Ha OKpPYXAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynabprare OcBOGHHS TPOTpaMMbI 1O (HU3UKE HA yPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y obydaromierocs OyayT cpopMupoBaHbl MeTaNpeIMeTHbIE
pe3yJIbTaThl, BKIIOUYAIOIINE I03HABATEIbHBIC YHUBEPCATbHBIC yueOHbIC ICHCTBHS,
KOMMYHUKAaTHBHbIC  yYHUBEpCAJbHbIE  Y4eOHbIE  JCHCTBUS,  PETYJIATUBHBIC
YHHUBEpCaJIbHbIE Y4eOHBIC ICUCTBUS.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble Jjornueckue AeicTBUA:
e BBIABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS IS
000011IeHNs ¥ CPAaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W IPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUYMHHO-CJICICTBEHHBIE CBA3M MPH H3YYCHUU (UBNUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JI€TyKTHBHBIX
Y WHIYKTHBHBIX YMO3aKIIFOUEHWH, BBIIBUTATh THUIIOTE3BI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO peuieHus ydeOHOW (Qu3ndecKon
3a7aui (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIleHUus, BHIOOp Haumbosee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOATEIBHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble HccienoBaTeIbCKHeE 1eCTBUSA:

MCITOJI30BATh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY IIJIaHY OTIBIT, HECJIOKHBIN
Gu3NYECKUi IKCIEPUMEHT, HEOOJBIIIOEe UCCIEIOBaHNE (DU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa NPUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJIYYCHHYIO B XOJI€ MCCJICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, & TAK)KE BBIJIBUTAThH MPEATIONOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHUSIX Y KOHTEKCTaX.

Pabora ¢ undopmanmeii:

HNPUMEHSTh Pa3jIMYHbIe METO/bI, HHCTPYMEHTBI U 3alIPOCHI MPH MOKMCKE U
orbope MH(OpMAIMK WU JaHHBIX C YYETOM TMPEAIOKECHHON Y4eOHOM
bu3ndeckoii 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITUIO
pa3IM4YHBIX BUJOB U OPM MPEIICTABICHUS;

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMAIBbHYIO (OPMYy  TPEACTABICHHUS
UHPOpPMALIMM ¥ WUIIOCTPUPOBATh pEIIacMble 3a/Ja4l  HECJIOKHBIMU
CXeMaMH, JrarpaMMaMH, HHOU TpaUKON U MX KOMOMHAIIUSMH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB Ja0d0paTOPHBIX
padoT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYLIECCTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA pEIICHUE 3aJaud W TOJJICPKaHHE
0J1aroxeraTeIbHOCTH OOIICHUS,

COIOCTABJIATh CBOM CYXJICHHUS C CYXJCHHSIMH JPYIrUX YYaCTHHUKOB
Juaiora, oOOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITMCBMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

IIOHMMAThb W MUCIOJb30BATh  IPEMMYIIECTBA  KOMAHIHOM W
UHAMBUAYAIbHONH paOOThl TMpH pPEIIEeHUHd KOHKPETHOW (PU3NYEeCKOn
po0JIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpenensiaTh poiH, OOCYKIaTh MPOIECCHl U
pe3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITMIOJHATH CBOIO 4acThb PabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABJICHUIO M KOOPAUHUPYS CBOMU JEHCTBHA C JAPYTMMU
YJICHAMH KOMAaH/Ibl;

OLICHHBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTYAIHsIX, TPEOYIOIIIX
TUTst petnieHust (GPU3NIECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TMOJAXOJAX TMPUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPUHATHE PEHICHUS B TPYIIE, TPUHITHE PEIICHUI
TPYIIION);

CaMOCTOSITEIIEHO COCTaBIISITh AJITOPUTM pEIIeHUsT PU3UIECKON 3a/1a9u WIIH
IJIaHa WCCIEJOBAaHUS C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MIPEIIaracMbie BAPUAHTHI PEIICHUH;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPO.HI), SMOIUOHAJIbHbIN HHTEIJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYMHBI  JIOCTIDKEHUS  (HEIOCTIIKEHHUSI)  Pe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOr0 HUCCIEOBaHMS WJIM IIPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENTLCTB, W3MEHUBILIUXCS CHUTYyalllii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroro;
npu3HaBaTh CBOE MPaBO HA OMMOKY NMPU pEHICHUH PU3NUECKUX 33134 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYroro.



IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce MpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIA:

UCIIOJIP30BAaTh  TOHATHS:  (PU3NYECKHE W  XUMHUYECKUE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAWMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPAECKTOPHUs, PaBHOACUCTBYIOIIAS
cuia, nedopmanus (ynpyras, MJacTU4YecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath siBneHus (Auddy3us, TEMIOBOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE  [IBJKEHUE, HEPAaBHOMEpPHOE  JBWKECHHUE, WHEpLHS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPHABIX TEJI C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, TepeAada [aBiCHUs TBEPABIMU TelaMH, KUIKOCTIMU U
razamm, atMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MpPEeBpaIIeHUs
MEXaHUYECKON AHEPruu) Mo OINUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TMPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNW B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (pu3ndeckue SBICHHUS B TPHUPOJE:
MpUMEPHI IBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMHU B >KMBOM U HEXKUBOU
NPUPOJI€, NEWCTBUE CUJIblI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHMSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BEIJICNISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SBICHHA;
OMKCHIBaTh U3yUYCHHbIE CBOMCTBA TeNl U (DU3UUECKHUE SIBJICHUS, UCIIONB3YS
dbu3nyeckue BeIMYUHBI (Macca, O00BEM, IUIOTHOCTH BEILECTBA, BpPEMs,
yTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSXKECTH, BEC
Tena, CWJla TPEHus, JAaBleHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOINIAs CWJIa, MEXaHW4YeCKasi paboTa, MOIIHOCTh, TUIEYO CHIIHI,
MOMEHT CWIbl, KO3((UIMEHT TMOJE3HOr0 JEWUCTBHUSI MEXAHU3MOB,
KMHETHYECKass M TMOTEHIMAIbHAS SHEPrus), MpU OMHCAHUM MPABUIBHO
TpakTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJNB3YeMBIX  BEJIMYMH, WX
0003HAaYEeHNUsSI W €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UUYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUia CJIOKEHHS CHII (BIOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MIpaBUIO paBHOBecHs pbluara (0yi0ka),



«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU OSTOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBIBaTh €70 MATEMAaTUYECKOE BBIPAYKEHUE;

OOBACHATH (PU3MUECKHE SBICHMS, IPOIIECCHl U CBOMCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalud MNPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IIPUUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTh OOBACHEHUE U3 1-2
JOTMYECKHX I11aroB ¢ ONOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalN3a
YCJIOBUS 331a4y 3aIIUCBIBATh KPATKOE YCJIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJIBI U IPOBOAMTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOM (PU3NUECKON BETMYHHBI;

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOJOB, B OIMCAHUM MCCIIE0BAaHUS BBIACIATh IPOBEPSEMOE
OpeanoyioKeHne  (TMmoTesy),  pasnuyaTb W MHTEPIPETHPOBATH
MOJIyYEHHBIM pe3ylbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI IO €0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMICTB TEJ: (dopMynupoBaTh IPOBEpsIEMBIE
IPEIIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMUS,
3aIMChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHUS PACCTOSHHUS, BPEMEHHM, Macchl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOIOBBIX H
mu(pPOBBIX MPUOOPOB, 3aNUCHIBaTh IIOKa3aHWs MPUOOPOB € YUYETOM
3aJJaHHOW a0COJIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJTMUUHBI OT
JIPYrofl C HCIOJNBb30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCsl Tela OT BPEMEHU JBW)KCHHUS TeJa, CHUJIbI
TPEHMSI CKOJILKEHUS OT BECa Teja, KaueCcTBa 00OpabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IIOIIAAN CONPUKOCHOBEHUS TEN, CHIIbI
yIOPYroCTH OT YAJWHEHUS MPYKUHBI, BHITAIIKMBAIOIIEH CHIIBI OT 00BEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTHU T€Ja, OT IIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUU
IUTaBaHMSI TeJl, YCJIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4€OHOTO HCCIEAOBaHUsA, CcoOOUpaThb YCTAaHOBKY U
BBITMIOJHATh W3MEPEHUs, CJenys MPEeAoKEHHOMY IIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKMX BEIMYHMH B BUJE



NpPEeUIOKEHHBIX TaOMuI] U TrpaduKOB, JEJaTh BBIBOABI MO pe3yJbTaTaMm
UCCIICIOBAHMS,;

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (PHU3NYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJIBKEHHUS,
JaBJICHME  BO3/AyXa, BBITAJIKUBAIOLIAs CWJIa, JEHCTBYyIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTh Telo, KO3(PHUIMEHT MOJEe3HOro NeicTBUs
OPOCTBIX MEXaHU3MOB), CIEeAys TMPEAJIOKEHHON MHCTPYKIUH: IpU
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISITH 3HAUEHNE UICKOMOW BEJIMUKHBI,

coOroAaTh nMpaBuia TEXHUKUA 0€301MacHOCTH pU padboTe ¢ 1a00paTOPHBIM
000py1I0BaHUEM;

yKa3bpIBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWUCTB:
BEChl, TEPMOMETpP, IMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMmerp,
pbIYar, HOJBMKHBIA U HETIOJABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaThb NPUHIUNBI JIEHCTBUS HM3Y4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHHuA (B TOM YHCIIE:
NOJIIMITHUKY, YCTPOMCTBO BONOMPOBOAA, THAPABIMYECKHHA Ipecc,
MaHOMETp, BEICOTOMEp, OPIIHEBON HACOC, apEOMETP), UCTIOJb3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUNA U HEOOXOIUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpbl  (HAaXOoAWTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHUH C MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 3I0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKpPY>KalolIeH cpene;

OCYILECTBJIATE OTOOpP MCTOYHUKOB HHPopMmauuu B HHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUH M TYTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
UHPOpMALIMIO, KOTOpasl SBJISIETCS MPOTHBOPEUMBOM MM MOXKET OBITh
HEIOCTOBEPHOM;

UCTOJIb30BATh MPU BHINIOJHEHWN YUEOHBIX 3a/laHU HAy4HO-IIOMYJISAPHYIO
auTepaTypy (pu3mdyeckoro coaepxaHHs, CIPaBOYHbIE MaTEepHAIbI,
pecypchsl ceti MIHTepHET, BIajeTh NpuéMaMu KOHCTIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHust HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHe MHUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMALUU (PUIUUECKOTO COACPNKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOILIEHUS O pe3ylbTaTaxX MPOEKTOB
WIN Y4eOHBIX HCCIEAOBAaHUN, MpPH 3TOM TPaMOTHO HCIIOJIB30BATh



U3YYEHHBIM TOHSATUUHBIN amnmapaT Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUJICHUE MTPE3EHTALIUECH;

IpPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN paclpelesTh
00S13aHHOCTH B TPyNI€ B COOTBETCTBHMU C TOCTABJICHHBIMHU 3a/1a4aMH,
CIEAUTh 32 BBINOJHEHHEM IUIaHA JCHUCTBHM, aJ€KBATHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JIESITENBHOCTh  TPYNNbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPY>KAIOIIHX.

K koHniy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUM:

UCITIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(Hble TeNa, HACBHIIEHHBIM KM HEHACBIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIus, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN AIEKTPUUYECKHUM 3apsijl, NEKTPUUECKOE I0J€, MPOBOJIHUKU
U IUDJICKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHUE M CKaThe, Terulonepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUYMBaHUE, KANWJUIAPHBIE SIBJICHUS, HUCHapeHUE,
KOHJIEHCAlMsl, IUIABJIEHHWE, KpHUCTAJUIM3aluus (OTBEpAEBAHME), KHUIIECHUE,
TeIuIonepeaaya (TEerTIonpOBOIHOCTb, KOHBEKLMS, U3ITyYEHHE),
ANEKTPU3ALUS TeJ, B3aUMOJICUCTBUE 3apSAI0B, NEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJICHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO IOJS1 Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsA UHIAYKLMS)
0 ONHCAHWI0 KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpY>KalollleM MHpe, B TOM uHcle (pu3nyeckue SBICHUS B TPUPOJE:
NOBEPXHOCTHOE HATSKEHUE W KaNWUBIPHBIE SBJIEHHS B MPUPOJE,
KpUCTaUlbl B Hpupoae, usiydeHue CoaHua, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3zoBaHUE POCHI, TYMaHa, MHEs, CHETa, AJIEKTPUUYECKUE
SBJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHMUTHOE
nosie 3eMiH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TOJIA JUIsl JKM3HU Ha
3emuie, NOJSIPHOE CUSHUE, IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (NMPHU3HAKH) (PU3NUYECKHUX
SIBJICHUU;

OMUCHIBaTh U3yUYCHHbIE CBOMCTBA TeN U (DPU3UUECKHUE SIBJICHUS, UCIIONB3YS
¢uznyeckrue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJeJdbHasg TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIoTa
IUTaBIICHUS, yJeNbHAsl TEIIoTa MapooOpa3oBaHusl, yJeNbHAs TEIIoTa
CropaHusi TOIUIMBA, KO3(PQPUIMEHT TMOJIE3HOTO JIEUCTBUS TEIIOBON



MAalIMHbI, OTHOCHUTEJIbHAs BJIAXKHOCTb BO3AYyXa, JJIEKTPUUECKUN 3apsf,
CWJIa TOKa, JJIEKTPUYECKOE HAIpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONpOTHUBIIEHWE  BemlecTBa, paboTa U MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHMCAHUM MPaBUIBHO  TPAKTOBATh
(Gu3NYECKU CMBICI KCIIOJIb3YEMbIX BEIMYHH, 0003HAUEHUS U €IUHUIIBI
(u3NYeCKUX BEIMYUH, HAXOAUTh (HOPMYIBI, CBS3BIBAIOIINE JaHHYIO
(u3MYECKyI0 BEIWYMHY C JpPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETMYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBICHUS U TPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJEKYJISIPHO-KHHETUYECKOW TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULIUU TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Ui yyacTKa LIE€TH, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHUS DSHEpPruu, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKECHMUE;

OOBACHATh (PU3NYECKUE IPOLECChl W CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKUX
IIaroB C OMOpod Ha 1—2 W3yYeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemare pacu€THble 3adaud B 2—3 JEHCTBUS, HCIOJb3ys 3aKOHbI U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalN3a
YCIIOBHS 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs pelIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOquMble i1 €€ pelleHHs, NPOBOAMTH pacu€Tbl UM CpPaBHUBATH
HOJIyYEHHOE 3HaU€HUE (PU3NYECKON BEIMYNHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
(Gu3NYECKUX METOMOB, MCIOIb3Yysl OMUCAHHE HCCIENOBAaHUS, BbBIJCIATDH
IPOBEPSIEMOE  NPEIIOJOKEHUE, OLEHUBATh IPaBWIBHOCTh IOPSIKA
IIPOBEJICHUS MCCIIEI0BaHNUs, 1€J1aTh BbIBOIbBL;

IPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUH WIH
(bu3znyecKux CBOWCTB TeN (KaNWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro o0béma, TemMrepaTypbl, CKOPOCTU IPOLIECcCa OCTHIBAHUS U
HarpeBaHusi IMpH M3IY4YEHMHM OT I[BE€Ta H3JIy4arouieil (moriomaroneil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJBI OT TEMIIEPATYypPbl KUJIKOCTH U
IIOWAAM €€ IOBEPXHOCTH, OJJIEKTpH3alus TeJl W B3aUMOJCICTBUE
NEKTPUYECKUX 3aps/OB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YaJIM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MarHUTHOTO MOJSl Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENII IOCTOSHHOIO TOKa): (opMyIupoBaTh
pOBepsieMble MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000py10BaHusl, OMKUCHIBATH X0/ OMBITa U (POPMYJIMPOBATH BHIBOJIbI;
BBITIOJIHATh ~ MPSAMBIC  W3MEPECHHS]  TEMIEpaTypbl, OTHOCHUTEIHLHOUN
BJIQXHOCTH BO3/yXa, CHUJIbl TOKa, HAIMPSKEHUS C KCIOJb30BAaHUEM
aHaJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMH, CPaBHUBATDH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COIIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OHOU (DPU3HUECKON BEIMYHHBI OT
IPYro C  UCIHOJB30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
COTIPOTUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IJIOMIATXd TOTEPEUYHOTO
CEYEHHS U YACIbHOTO CONMPOTUBJICHUS BEIlleCTBA IPOBOJHUKA, CHIIbI TOKA,
UAYIIEro 4epe3 MNPOBOAHUK, OT HANpsSHKEHUS Ha  MPOBOJHHUKE,
UCCJICIOBAHUE TIOCIICIOBATEIPHOTO U IMAPaUICTbHOTO  COSAUHEHUN
MPOBOJTHUKOB): TJIAHUPOBATh HCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpaduKoB,
JIeaTh BBIBOJIbI MO PE3YJIbTATAM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHUS] (PU3NUECKHX BEIWYUH (yIeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIIEHWE TPOBOAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOT'O TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CJENysl MPEIJIOKEHHON HUHCTPYKLUH, U
BBIYHCIIATHh 3HAYCHUE BEIMUUHEI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
obopymoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK JJICKTPHUUECKOW IHEPTUH, DJIEKTPOOCBETUTEIHLHBIE
puOOpHI, HArpeBaTeIbHbBIC JECKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUYECKHUX SIBIEHUM U HEOOXOIUMbIE
bu3ndecKue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUUECKHE YCTPOWCTBA WM H3MEPHUTEILHBIE
npuboOpel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOT, PEOCTaT), COCTABIATh CXEMbBI DJIECKTPUUCCKUX
Iernel ¢ mocie0BaTeIbHBIM U TapalICIbHBIM COSTMHEHUEM DJIEMEHTOB,
pasnudasi yCIOBHBIE 0003HAUCHUS DJIEMEHTOB JJICKTPUICCKUX IIETICH;



OPUBOAUTH  MpPUMEPHl  (HAXOAWUTh  MH(OpMaALMIO O  TIPUMEPAX)
MPaKTUYECKOIO MCMOJIb30BaHMS (DU3MYECKUX 3HAHUM B TMOBCETHEBHOMN
KU3HU Il oOecnieueHrss 6€30MacHOCTU MpU OOpalieHuyd ¢ IpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CPeIE;

OCYILIECTBISATh MOUCK HWHpOpMaMK  (HU3UYECKOTO COAEpKaHUA B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACTATH  HMHGPOPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON U MOKET OBITh HEJTOCTOBEPHOM;
WCITOJIH30BATh MPHU BHITIOTHEHUH yYE€OHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOTO  COJEpkKaHUsl, CIPABOYHbIE MAaTepUalbl,
pecypcebl cetu HTepHET, BiaieTb NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpPATKUE YCTHBIE COOOIIEHHUS,
0000mmas wuHOpMaNUI0O W3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO
colepXaHus, B TOM YHcle NyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MPOEKTHOM WJIM HMCCIIEIOBATEIBCKON JESITeNIbHOCTH, MPU ATOM IPaMOTHO
UCIIONb30BAaTh W3YYCHHBI TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHE MPE3ECHTAIUEH;

IpPU BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN (DU3UUECKUX
MPOLIECCOB pachpenessiTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33J[a4aMH, CJICJAUTH 32 BBITIOJHEHUEM IJIaHA JACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeSATEeTLHOCTH TPYIIIbBI, BRICTPANBATH KOMMYHUKATHBHOE B3aMMOICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 KJacce npeaMeETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCST YMEHUM:

UCIIOJIB30BaTh IMOHATHA: CHUCTEMA OTcU€ra, MarepuajibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXXEHUS, Aedopmalius
(ympyrasi, mjacTU4ecKkas), TpeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aO0CONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPIOTO TENa, pABHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPhI UCITyCKAaHUS U TMOTJIONIeHUs, aibda, 0eTa- U raMMa-u3JIydeHus,
U30TOIBL, SIAEPHAS SJHEPreTHKA;

pasznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEUHOE
JBUKCHHE, PaBHOYCKOPEHHOE TNPSMOJMHEWHOE [BI)KEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTH, B3aUMOJICUCTBUE



TE€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHbIE KOJI€OaHUsI), pE30HAHC, BOJHOBOE IBUKEHHUE, OTPAXKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IokKeHHE OeJI0ro CBeTa B
CHEKTp ¥ CJOXXEHHE CIHEKTPaJIbHbIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAasl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTyYEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXaromeMm Mupe (B ToM 4yucie (uU3NYecKue SBICHHUS B TMPUPOJE:
NPWINBBI U OTJIMBBI, JBMKEHUE 1U1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBKEHUE JKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KHMBOTHBIMH,
3eMJICTPSACEHNE, CEUCMUYECKHME BOJHBI, I[yHAaMH, »3XO0, I[BETa TeT,
ONTHUYECKUE SIBJICHHSI B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO HM3JIYYEHHM, €CTEeCTBEHHbIN
PaIOAKTUBHBIN (HOH, KOCMUYECKHUE JIy4d, PAJUOAKTUBHOE H3Ty4EHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX UW3IyYEHUH Ha
OpraHM3M 4YeJOBEKa), MPU STOM NEPEeBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBONCTBA (NMPHU3HAKH) (PU3NUECKHUX
SIBJICHUU;

OMKCHIBaTh U3yUYCHHbIE CBOMCTBA TeN U (DPU3UUECKHUE SIBJICHUS, UCIIONb3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MTHOBEHHass CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE, MepeMElIeHHEe, MyTh, yrioBas
CKOPOCThb, CHJIa TPEHHUs, Cuja YIPYrOoCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJTHOTO TMaJIeHUs, BEC Tela, HUMIIYJIbC Tela, HMMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOUIHOCTb, NOTEHIMAIbHAS SHEPrus Teda,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMAIbHAS IHEPIHsl CHKATOU
OpYXUHBI, KUHETUYECKash SHEprus, IMOJIHAs MeXaHUYecKas JHeprus,
NEPHUOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTesb MPEJIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MUECKUN CMBICI HCIOJb3YEMbIX BEJIUYHH,
0003HaYEeHNUSI U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO0 BETUYHMHY C JPYTMMH BEIUYMHAMH,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOWCTBA T, (DU3UUYECKUE SBICHUS M IPOLECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHHUS PHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,
OPUHLIUI CYNEpPHO3UIMN CHI, NPUHLUUI OTHOCHTeNnbHOCTH [anues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MacCCOBOTO YHUCEN



OpU SIEPHBIX PEAKUUSX, MPU 3TOM AaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aMMCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATH (U3WYECKHE IMPOLECCHl M CBOMCTBAa TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPON Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBICHUIH,
(U3nUEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiatb pacy€THbIe 3anadd  (OMMparolluecs Ha cucreMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJMYMHBI: HA OCHOBE aHajJM3a YCJIOBUS 3aJaud 3alUChIBATh KPaTKOE
yCJIOBHE, BBISBISATH HEAOCTAIONIUE WM WM30BITOYHBIC JaHHBIE, BHIOUPAThH
3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE IS PELICHHS, TPOBOIUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYEHHS] (PUINUECKOU
BEJIMYMHBI;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPU T[TOMOIIH
(¢U3NUEeCKUX METOJO0B, HCIONb3Ysl OINUCAHHWE HCCIENIOBaHUS, BBIACISATH
NpOBEPAEMOE TPEAINOJIOKEHUE, OLEHUBATh TMPABUIBHOCTD IOPSIKa
NPOBEJCHUSI  HMCCIIEJOBAHUSA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yapTaThl HAOJIIOICHUI U OTIBITOB,;

OPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3MUYECKUX SBICHUN WK
¢u3nueckux CBOMCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3aKoHa
COXpAaHEHUS SHEPTuH, 3aBUCUMOCTb MEpHOAa KOJEOAHWH MPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJIBIX KOJICOaHWH, TPSIMOJIMHEHHOE PACPOCTPAaHEHUE CBETA,
pas3ioxXeHue Oeoro cBeTa B CIEKTP, U3yYyeHHE CBOWCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOMCTB HM300pa)KeHHsI NpeAMeTa B COOHMparomien
JUH3Ee, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
o0OpyIOBaHHUS, ONMCHIBATH XOJ ONBITA W  €ro  pe3yjbTaThl,
(dbopMyIHpOBaTh BHIBOIbI;

IPOBOJUTH HPU HEOOXOIMMOCTH CEpPHUIO MPSIMBIX U3MEPEHUH, Onpenesss
CpelHee 3HAa4YeHHE U3MepsieMOM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomied JTuH3bI), OOOCHOBBIBATH BBIOOpP CHoOco0a H3MEPEHUs
(M3MepUTENHHOTO TPUOOpPA);

OPOBOJUTH HCCJIECIOBAaHME 3aBHCUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM TNPAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT IJIMHBI HUTH, 3aBUCHMOCTH
yIila OTPaKeHUsl CBETa OT yrIjla MaJeHHs W yIiia MpeJoMJIeHHs OT yria



NaJicHus): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSTENILHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh peE3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
¢u3nYeCKUX BEIWYMH B BUAE TaOMUI] U TpaduKoOB, IenaTh BBIBOIBI 11O
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYMH (CpPEHHSIS
CKOpPOCTh M YCKOpEHHE Tella TMpPH pPaBHOYCKOPEHHOM JIBIDKEHUH,
YCKOpEHHE CBOOOJTHOTO TAaJCHUs, KECTKOCTh MPYKHHBI, KOAPQPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KoJeOaHWid MaTeMaTH4eCKOro W TMPYKUHHOTO MAaSTHHKOB,
ONTHYECKass Cuja coOuparomield JHUH3bI, PaTuOAKTUBHBIA  (HOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHUS, CIETys MPEII0KEHHOW HHCTPYKIIMH, BBIYUCIATH
3HAYCHWE BEJIMYMHBI U aHAJM3UPOBATH MOJIYICHHBIC PE3YIIbTAThI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

coOroAaTh MpaBuiia TEXHUKUA 0€30MacHOCTH IIpH paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TMPH3HAKA M3YYCHHBIX (U3UYECKUX MOJCIEH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJeNh aToMma, HYKJIOHHAs
MOJIeTh ATOMHOTO SJIPa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX ONUCaHus (B TOM 4YHUCIE:
CIIUJIOMETP, MAaTYUKU TIOJIOKCHHS, PACCTOSIHUS M YCKOPCHHS, DPaKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuIbCOHA), WCHONB3YyS 3HAHHS O
CBOMCTBaX (U3MYECKUX SBICHUA W HEOOXoaumble (HU3MUECKHE
3aKOHOMEPHOCTH;

UCITOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHX MPOIECCOB
IpU PEIMICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMbI JIs
TIOCTPOCHUS N300paKEHUH B IITIOCKOM 3€pKajie ¥ COOMparoIIeil TNH3E;
NPUBOAUTh  MPUMEPHl  (HAXOAWTh  WH(MOpPMAIMIO O  TIPHUMEpPax)
MPAKTUYECKOTO HCTOIB30BaHMs (DU3MYECKUX 3HAHWA B TOBCETHEBHOUN
KU3HU 11 oOecnieueHrst 6€30MacHOCTU MPpU OOpalleHuyd ¢ IpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKPY’KAIOIIEH CPEIE;

OCYIIECTBISATh TMOWUCK WHGOpMAIMK  (DU3UIECKOTO COACp)KAHUA B
HuTepHeTe, caMoCTOATENRHO (POPMYIHUPYST TIOMCKOBBIA 3aIPOC, HAXOIUTh



NyTH OMNpPEAENICHUs IOCTOBEPHOCTU MOJYYEeHHOU HMHPOpPMALUA Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCITI0JIb30BATh MPHU BBIMOJIHEHUH y4E€OHBIX 33JJaHUN HAayYHO-MOMYJISPHYIO
auTepaTypy (pu3MdYecKoro coaepxKaHHs, CIPAaBOYHbIE MaTepHAIbI,
pecypcbl ceti IHTEpHeT, BialeTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHOpPMAIIMU W3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOTO CONepKaHUs,
nyOIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHOMN WM MCCIEA0BATEIbCKOM
NEATeIbHOCTH, TpPU 3TOM TIPaMOTHO  MCIOJIb30BaTh  HU3YyUYECHHBIM
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUIGHHE TMpe3eHTalell ¢ Y4E€ToOM OCOOEHHOCTEH ayAauTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThbI
pecypchbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY’KAIOIIEro MUpa
but6mmoreka [IOK
1.1 ®dusnka - HayKa o oae 2
i HayKa o fpHpos https://m.edsoo.ru/7f416194
bubnunorexa [IOK
1.2 ) 2 1
HBHIHCCKHC BETHIHIBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaYUHBIN METO ITO3HAHUS 2 1 bubmorexa OK
’ yd A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasznea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOCHUU BellleCTBA
bubnunorexa [IOK
2.1 C 1
ThoeHHe Bettiectpa https://m.edsoo.ru/7f416194
5 JIBrb>KeHUE U B3aMMOJICMICTBUE YACTHI] ) 1 bubmuorexa [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa [IOK
2.3 A 2
TPETATHBIC COCTOAMMA BEIIECTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe M B3auUMo/ielicTBUE TeJl
bubnunorexa [IOK
3.1 M 3
CXAHHHICCKOE ABIDKEHHC https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IIIOTHOCTh 4 1 bubnunorexa [IOK




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

but6mmoreka [IOK

33 Cuna. Bupet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjieHre TBEPABIX TeJl, )KUIAKOCTE U ra3oB
41 Jasnenue. llepenaya naBnenust TBEpAbIMU 3 bu6muoreka [IOK
' TeJIaMH, XXUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 AmnmocepHoe nasieHme 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bu6muoreka [IOK
' B HHUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHeprus
but6mmoreka [IOK
> Pabora i momEoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB M TeM uudgpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TensioBble siBJIeHUS
11 C N cctBa 7 but6mmoreka [IOK
' TPOCHHE 1 CBOMCTRA BEIL https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. 1
1.2 Teroneie mpouecce! 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3zgea 2. diiekTpruyeckrue 1 MAarHMTHbIE SIBJIEHUS
DNeKTpUYECKHe 3apsiabl. 3apssKEHHbIE Tesa bu6muoreka [IOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IToCTOSTHHBIN 2JIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f4181 ce
bu6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC SBICHHS 6 > https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
. 4
24 DEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB M TeM uudgpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUS
L1 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubnuoTexa [{OK
’ OIKCaAHMS https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.2 BzaumonerictBue Te 20 1 3
MMOACHETBHE T https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXPAHCHI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexann4yeckne Kojae0aHusi M BOJTHbI
but6mmoreka [IOK
2.1 M
CXAHHMICCKHE KOEOanH / 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHITICCIHUE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMArHUTHOE MOJIE U 6 5 bu6muoreka [IOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 bubnuorexa [{OK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 ada6
bubnunorexa [IOK
4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1 adab
Hroro no pasneny 15
Pa3gen 5. KBanToBbIe IBJIeHUSA
bubnunorexa [IOK
5.1 Hcnyckanue v MOrjaonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bubnunorexa [IOK
32 (CTpoeHHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
33 FlnepHbic peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpUTEIbHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpeHue u 006001IeHUE COAePIKAHUS 9 ) bubnmoreka [JOK
) Kypca Gpu3uKu 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIEKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

®u3uka — Hayka O PUPOJE.
SBnenus npupoabl. Puzndeckue
SIBIICHUS

MexaHnu4deckue, TEILUIOBEIE,
AJIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnueckue BEIUUUHBI U UX
U3MepeHue

Ypoxk-uccnenoanue "M3mepenue
TEeMIIEpaTypbl MPU TOMOIIH
AKHUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TemnepaTrypsl”

Kaxk ¢usuka u gpyrue ecTeCTBEHHBIE
HayK{ U3Yy4aloT MPUPOY.
EcrecTBeHHOHAYYHBI METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUM C TIOMOIILIO MOJIeIeH

bubnunorexa [IOK
https://m.edsoo.ru/ff09{72a

VYpoxk-uccnenoanue "l[IpoBepka
TUIOTE3bI: JAbHOCTD MOJIETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIlIe, YeM OOJIbIIe BBICOTA ITycKa"




Crpoenue BemecTBa. ONbITHI,

7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BEIIeCTBA
8 JIBr>xeHue 4acTHI] BEIISCTBA bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanue «OMnbITH IO
9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3s Mexay cBocTBaMU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSTHUSIX U MX bubmuorexa [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHn4ecKoe JBHKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorera IHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHUE
bubnunorexa [IOK
13 Cropocte. Enuruipt ckopoctu https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpeMeHU ABUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Hnepups. 3aKoH UHEPIUH.
15 BBaPII)MOI[efICTBHG TeJIpKaK MpUYHHA bubnnorexa LHOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEJl
16 IInotHOCTH BeliecTBa. PacueT Maccel bubnuoTexa [{OK
1 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Onpezaenenne




INIOTHOCTHU TBép,Z[Ol"O TCIIa»

Pertennie 3agau mo reme "ImoTHOCTE

bubnunorexa [IOK

18 BemecTBa" https://m.edsoo.ru/ff0al23c
Cuia KaKk XapaKTepucTUKa
19 B3aumoieicTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
Jlaboparopnast padota «3yuenue
20 3aBUCUMOCTH PACTSIKEHHS
(meopmanuu) Ipy>KHHBI OT
IIPUJIOKEHHOHN CHIIBD»
21 SBnenne Tarorenus. Cuma TSKECTU
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmorexa LOK
https://m.edsoo.ru/ff0al778
3aga4 o reme "Cuia tsoxectn"”
3 Cuina TSKeCTH Ha APYTruX IJIaHeTax. bu6muoreka [IOK
du3nyecKue XapakTEepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
but6mmoreka [IOK
24 Hswmepetme cu. Jlnamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX
26 MO OJTHOM nﬂpﬁi/lxoﬁ. ’ bubmorera [IOK
. https://m.edsoo.ru/ff0ala70
PaBHozelcTBYIOIMAs CHUIT
7 Pemrenue 3agad mo reme
"PaBHOnelicTBYIOIIAS CUT"
)3 TpeHne CKOIbKEHUS U TPEHUE MOKOSI. bu6muoteka [JOK
TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas padota «3yuenue bubmmoreka [JOK




3aBUCUMOCTH CHJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI 1aBJIEHUS U
Xapaxkrepa COIMPUKACAIOIIMNXCS
ITOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenwue 3a1auy Ha onpeielieHre

30 PaBHOJICHCTBYIONIEH CHUITBI
Pemenue 3agau o temam: «Bec
31 tenay, «['paduueckoe nzoodpakeHue bubnmoreka [JOK
cuny, «Cunbly, «PaBHOAEHCTBYIONIAS https://m.edsoo.ru/ff0alde0
CHID»
Konrponsnas pabora o remam:
«MexaHnnueckoe JIBWKeHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"padmyeckoe n3o0pakeHue CU,
«Cunbiy
3 Jasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIUYCHUS aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb
34 IaBJIECHHS Ta3a OT 00bEMa, buomorexa HOK
https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenaua naBiieHUS TBEPIBIMU
35 TeJ'II;MI/I, JKUOKOCTSIMHA U Ir)a3aM1/I. 3akoH bubnmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans
16 JlaBneHue B )KUAKOCTH U Tase, bubnunorexa [IOK
BBEI3BAHHOE JICUCTBUEM CHJIIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «JlapieHue B bubnuorexa [{OK
JKUIKOCTH U ras3e. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
38 Coobmaromuecst cocyabl but6mmoreka [IOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [IOK

39 Iuapa €CKHH Tpecc
HAPABTHACCIHIH TP https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopiiHeBoi
JKUIKOCTHBIA HAcOC
Atmocdepa 3emiu. [TpuanHb
CYIIIECTBOBAHHUS BO3 HOU
41 O}6II(I)-IJ'I0‘IKI/I 3emin 3;:3}1,/1H(:HM00TL bubmorera [IOK
i https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTo JaBICHUS OT BBICOTHI
HaJ YpOBHEM MOps
but6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocepHoe naBiIeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocepHOTo MaBIeHUS. but6mmoreka [IOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa [OK
g AyP https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bbapomertp-anepoua. AtmocdepHoe bubmuoteka [JOK
JABJICHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agayd mo reme
"ATtmocdepHoe naBneHue"
JleiicTBUE )KUIKOCTH U Ta3a Ha
47 o €HHOE B HUX TEJIO bubmorexa [OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBI, bubnunorexa [IOK

JNEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHnast paboTa 1mo Teme
«VccrnenoBanue 3aBHCUMOCTH Beca
TeNa B BOJE OT 00BbEMa MOTPYKEHHOM
B J)KUJKOCTh YaCTH TeJay

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHnas pabota
"KonctpyupoBanue apeoMmerpa win
KOHCTPYUPOBaHUE JIOAKU U
onpeeraeHue e€ rpy30no bEMHOCTH"

52

Pemrenue 3agauy mo remam: «IlimaBanue
cynoB. BoznyxomiaBanuey,
«/laBiileHHE TBEPABIX TE, JKUIKOCTEH
H Tra30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexannueckas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MorHocTs. EquHUIBI MOIITHOCTH

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

55

VYpok-uccnenoranue "Pacuér
MOILIHOCTH, pa3BUBAEMOH IIPU
noabEMe 1o jgecTHuie"

56

[IpocTteie Mexanu3mbl. Poryar.
PaBHOBecue cui Ha peryare

57

KonrponsHast pabora o Teme
«/laBieHue TBEPABIX TN, KUIKOCTEH
1 Ta30oBy / Beepoccwuiickas
poBepoyHas pabora

58

PesepBHbIit ypok. Pabora ¢ Tekcramu
1o Teme «/laBineHue TBEpABIX Te,

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




XKUIKOCTEH U Ta30B» / Beepoccuiickas
poBepouHas paboTa

59

Pbruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHnas pabota
«MccnenoBanue ycioBHI paBHOBECHS
phIyara»

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3aau o TemMe «Y CIOBUSA
paBHOBECHSI pblUara

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

61

KoaddunmenT nonesznoro aeicTBust
Mexanmu3ma. Jlaboparopuas pabota
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTH

0.5

62

Pemtenne 3agau mo teme "Pabora,
MomHocTh, KITI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckasi SHEPTHSL.
Kunernyeckast 1 moTeHManbHas
SHEprus

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

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPIUn

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

65

YPOK-3KCIIEpUMEHT IO TEME
"DKCIepUMEHTAIBHOE OINIPEETICHHE
U3MEHCHUSI KUHETUYECKOU U
MOTEHIMATBHON SHEPTUH MPU
CKATBIBAHWUHM TEJIa IO HAKJIOHHON
IIJIOCKOCTH"

66

KonrponsHas pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

67

PeseprHbIit ypok. Pabora ¢ Tekcramu

but6mmoreka [IOK




o teMe "MexaHnueckoe IBmxkeHue"

https://m.edsoo.ru/ff0adeebd

PesepBHbIit ypok. Pabora ¢ Tekcramu

68 o teMe "Padorta. MOIIHOCTS. 1
Oueprus"
OBILIEE KOJIMYECTBO HACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka Kontpoabnbie IlpakTHueckne
n/n Bcero u3ydyeHusi ~ oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcesl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OIBITHBIC 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUIKOTO U 1 bubnunorexa [IOK
ra3000pa3HOr0 COCTOSTHUY BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEIIIECTBA HA OCHOBE IOJOKEHUN
MOJIEKYJISIPHO-KUHETHUECKOM TEeOpHH
5 Kpucrannmuueckue u amopHbIe Tena 1 bubmmorera IHOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KalWIISIPHOCTbD. | bu6muoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe pacliMpeHne U CoKaTue 1 Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsizb TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Buyrtpennsis sueprusi. CriocoObl 1 bu6muoreka [IOK
U3MEHEHUs] BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 but6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "IIpakruueckoe
HUCIIOJIB30BaHUE TCIUIOBBIX CBOMCTB

but6mmoreka [IOK

11
BELIECTB U MAaTEPUAIOB B LIEAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexkeHus "

12 KonnuecTBo TemnoTel. Y aenbHas bubnuorexa [{OK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OajaHca. bubmuoteka [JOK
TemnnooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue IBIEHUS bubnunorexa [IOK
TEII000MEHa P CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y ropstaeit BOAbI"
Pacuer xonuyecTBa TEIIOTHI,

15 HE00XO0AUMOTO JJIsl HarpeBaHUs Teja
Y BBIICTISIEMOTO UM TIPH OXJIAXKICHUN

16 Jlaboparopnas padota "Onpenenenue bu6muoreka [IOK
YAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y 1eiabHas TerioTa bubnmoreka [JOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[ImaBnenune u oTBEpACBaHUE

18 KPHUCTAIINIECKUX 2@1 VYnenpHas bubmmorexa [OK

P ) https://m.edsoo.ru/ff0a71d2

TEIJIOTA MJIABJICHUS

19 Jlaboparopnas padota "Onpenenenue bu6muoreka [IOK
yAEJIbHOU TEIJIOTHI IIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHAEHCAIHS. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas Temnora bubnunorexa [IOK




napooOpa30BaHUs U KOH/ICHCAIINH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
OT aTMOC(EPHOTO TABJICHUS

https://m.edsoo.ru/ff0a786¢

22

JIAXKHOCTH BO3yXa. TOpHAast
Baaxuoc o3ayxa. JJaboparopHa
pabora "Onpenenenue
OTHOCUTEIBbHON BJIAXKHOCTH BO3yxa'"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMMpCACIICHUC
BJIQ)KHOCTH BO3ayXa

24

[TpuHIUIBI pabOTHI TETIIOBBIX
nsurareneii. [laposas TypOuHa.
JIBUraTenb BHYTPEHHETO CTOpaHUs

25

KIIJI TenmoBoro asuraters.
TGHHOBBIG JABUTATCIIN U 3alllUTa
OKpY>Karollen cpebl

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

26

3aKOH COXpaHEHHS U MPEBPALLECHUS
SHEPTUH B TEIIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme ""TennoBrie IBJICHUS.
H3MeHeHue arperaTHbIX COCTOSHUI
BelecTna"

bubnunorexa [IOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHast pabora o Teme
"TeruioBble ABiIcHUA. I3MeHEHNE
arperaTHeIX COCTOSTHUI BetiecTa"

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

29

Onekrpusanus Ten. [IBa pona
AIEKTPUUECKUX 3aPsI0B

30

VYpoxk-uccienoBanue "DieKTpuzanus
TeJl UHAYKIIMEW U pHu
CONPUKOCHOBEHHUH"




B3anmopeiicTBre 3apsyKeHHBIX TEII.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE MOJIE.
1 HanpsikeHHOCTB AIIeKTpUYECKOro bubnmoreka [JOK
noss. [IpuHomn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKHUX MOJIEH
Hocurenu snekrpuueckux 3apsiioB.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToma
34 IIpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bu6nuorexa [IOK
COXpaHEHUs JIEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
15 Pemienue 3aga4 Ha npUMEHEHUE bu6muoreka [IOK
CBOMCTB JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyiuiectBoBaHus. ICTOUHUKH bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlericTBUS SIEKTPUYECKOTO TOKA bubmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1
U TUDJICKTPUKH"
39 DNEeKTpUYECKU TOK B MeTaJLJIax, bubnmoreka [JOK
JKMIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyeckas Lielb U €€ COCTaBHbIE
Y4acTH
Cuna Toxka. JlabopaTtopHas pabora
bubnunorexa [IOK
41 "U3MepeHue u peryaupoBaHUe CUITbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUYECKOE HAMPSIKEHHUE.

4 Bonbsrmerp. JITabopaTtopras pabota 0.5 bu6muoreka [IOK
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HarpspKeHus "

43 ConpoTtuBieHre NPOBOJHUKA. bu6nuoreka [IOK
VY enbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOMAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUEHUS U MaTepruaia"
3aBHUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1i1s yyacTka bubmmorera IHOK

https://m.edsoo.ru/ff0aa44a
enu
Jlaboparopnas pabota
"HccnegoBanne 3aBUCUMOCTH CUJIBI
46 TOKa, UIYILETO Yepe3 Pe3UCTop, OT 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnast padota "IIpoBepka

43 MpaBWIa CJIOKEHHS HAMPSHKEHUN TTPU 1 bu6muoreka [IOK
[IOCIEA0BATEIbHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"

Jlaboparopnast padota "IIpoBepka
49 MpaBwia JJisl CWJIbl TOKa IIPU 1 bubnuorexa [{OK

napajuieIbHOM COeIMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4 Ha npUMEHEHUE

50 3akona OMa g pa3aIngHoOro bubmmorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta u MOLTHOCTB ANEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenne
52 3.60’11“)131 u szlomlfocm 3J1eI<Tp1/mec1<oro Bubmrorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUe e U MOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT BrbmuoTexa IIOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTosTHHEIC MAarHUTEHI, UX
B3aHMOJIEHCTBHE
55 Ypok-uccnenosanue "M3zyuenue bubnmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE 1101
bubnunorexa [IOK
56 3eMiId U ero 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsiIbl.
57 3apsoxeHHbBIE TEIA U UX BrbmuoTexa IIOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUYECKUN TOK"
KonrponsHast pabora o Teme
"DIEeKTPUUECKUE 3aPSAIbI.
P P but6moreka [IOK
58 3apspKeHHBIE Teja U UX

B3auMoercTBusl. IlocTOsIHHBIN
anekTpuueckuii Tox" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8




poBepoyHas pabora

59

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teme "[locTossHHBIN
aneKTpudeckuii ToK" / Beepoccuiickas
poBepoyHas padbora

bubnunorexa [IOK
https://m.edsoo.ru/ff0acdc6d

60

OmnsIT OpcTena. MarauTHoe nose
ANEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTYIIKHU C TOKOM

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHHe AIIeKTPOMarHuTOB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
I10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

QHGKTpOHBI/II‘aTCHB IIOCTOSAHHOT'O
ToKa. Mcnonp30oBanue
BHGKTpOﬂBI/II‘aTGHGI\/f B TECXHHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboTHI AJIEKTpOABUTATENS "

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel @apazest. 3akoH
3JIEKTPOMArHUTHON MHIAYKLIMH.
[TpaBuio Jlenna

64

OnextporenepaTop. CriocoObt
MOJTY4CHHS DIIEKTPUIECKOW SHEPTHH.
DNEeKTpPOCTaHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUU

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U




MATHUTHBIE SIBJICHUS"

KonrponsHast pabora o Teme

66 "DJIeKTpUUECKUE U MarHUTHBIE 1 bubnnorexa LHOK
Tp" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PezepBHblil ypok. Pabora ¢ Tekctamu bu6nuorexa [IOK
67 1
o teme "TemnoBsle gBiaeHUs" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIit ypok. Pabora ¢ Tekcramu 1
o teMe "MarautHele sIBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOIT'PAMME




9 KUIIACC

KoanuectBo 4acon JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

| MexaHnueckoe JBHKEHUE. 1
MarepuanbHast TOUKa
Cucrema orcuera. OTHOCUTENBHOCTh bubmuorexa [JOK

2 1
MEXaHUYECKOI'0 JABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsIMOIUHENHOE

4 nerkeHue. CpeHsis 1 MTHOBEHHAs 1
CKOPOCTH

5 [IpsamonnHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBMOKCHUS. 1
I'paduk ckopocT
JlaGopaTopnas pabora "OnpenencHue
YCKOpEHHUS Teja MpU bubnmoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JBHKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBoboaHoe nagenue Tei. OmbIThI !
lanunes

9 PaBHOMEpHOE ABMKEHUE 110 1 bubnuoreka [JOK

okpyxxHocTH. [lepron u yactora

https://m.edsoo.ru/ff0ael76




oOpamenus. JInaeitHas u yrioBas

CKOPOCTH
10 [lenTpocTpeMUTEILHOE YCKOPEHHE
1 IlepBsiit 3akoH HproTona. Bexrop bubnuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubnnorexka HOK
PaBHOpelicTBYIOIIAdA cHiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HetoToHa. bubmmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEHUE bubnnoreka HOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexka HOK
15 Cua ynpyrocti. 3akon T'yka https://m.edsocl)l.ru/fﬂ)aeca2
16 Pemrenne 3aga4d mo teme «Cuia
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnmoreka [JOK
JKECTKOCTH MPYKHUHBI» https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cra Tpenns https://m.edSO(])_.Iru/ftUaﬂ 38
19 Pemenne 3agau mo Teme «Cuna Bbu6muoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopnas pabora "OnpenencHue bubnuoreka [JOK
Kod((ULIMEeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa [IOK
S— https://m.edsoo.ru/ff0atb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




majieHust

VYpoxk-koHpepenuus "JIBuxeHue et

23 BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenne 3amau no teme "Cuna
24 TSOKECTH M 3aKOH BCEMHUPHOTO bubmorexa LIOK
" P https://m.edsoo.ru/ff0af5{8
TSATOTEHHUS
IIepBas kocMHuUeCKast CKOPOCTb. bubnuoreka [JOK
25
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33¢
PaBHOBeCcuEe MaTepuaibHOM TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
26 PaBHoOBecue TBEPIOTO TEIA C bubmorexa LOK
. % p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BpAILlCHHUS.
MowmeHnT cuinsl. LleHTp TsKECTH
PaBHOBeCHE MaTepuabHOM TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OCBIO BPALLICHHUS.
MowmeHnT cuinsl. LleHTp TsKECTH
)3 Pemenne 3amau mo teme "MoMeHT Bbu6nmuoreka [IOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHU4eCcKOe IBIKEHUE buGnnorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
BsaunmMonelicTBue Ten
KonrponsHast pabora o Teme
30 "MexaHH4YeCKOe IBIKEHUE bubmmorexa IOK
. | ’ https:/m.edsoo.ru/ff0b06ec
BzaumogeiicTBue Ten
31 Nmnynbe Tena. Umnynse cuibl. 3aKoH bubnuorexa [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEYNPYroe B3auMOJCHCTBHE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3agay mo reMme "3akoH

Bbu6nmuoreka [IOK

32 COXpaHEeHus ummyJsbca' https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koHpepenuus "PeaktuBHoe
IBUKEHHE B IPUPOJAE U TEXHUKE"
bubnnorexka HOK
34 Mexannueckas paboTa ¥ MOIIHOCTh hitps://m.c dSO(I)_.II‘u JEfOb0ag4
35 PaboTa cIIBI TSKECTH, CHITBI bubmunorexa [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «Onpezaenenne
16 paboThI CUITBI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHHUH TeJa 1o
TOPU30HTAIILHON TOBEPXHOCTH»
17 CBs13b DHEPTUU U pabOTHI.
[ToreHmmansHas 3HEprust
38 Kunernueckas sueprus. Teopema o bubnnorexka HOK
KUHETHUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe
40 Jlaboparopnas padota «/3yuenue bubnmoreka [JOK
3aKOHA COXPAHEHUS YHEPT UM https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenpbHOE TBMIKEHUE U €TI0 bubnuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeOaHus. bubnnorexka HOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuuecKuil U NPy KUHHBIA

MassTHUKHU




44

Ypoxk-uccienoBanue «3aBUCUMOCTh
neproja KoJeOaHuid OT KECTKOCTH
MPY>KHUHEL ¥ MACCHIL IPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUSIX

46

Jlaboparopuas pabota «Onpenenenue
Y4acTOThI U NIepuoja KojaeOaHmi
MPYKHHHOTO MasiTHAKA»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MEPUO0/Ia KoJieOaHu i
rpys3a, HOABELIEHHOIO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJIHBI. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE U
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeniusa "MexaHndeckue
BOJIHBI B TBEPJOM TEJIE.
CeiicMuueckre BOIHBI"

50

3Byk. PacnipocTpaneHnue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

VYpok-koHpepenius "YIpTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO

Bbu6muoreka [IOK




Teme "3aKOHbI COXPAHECHUSI.
Mexanndeckue KoyeOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b2510

KontponbHas padoTa mo teme

55 "3aKoHBI COXpaHEeHHsI. MexaHu4ecKue
KoJieOaHusI U BOJTHBI"
56 DNeKTpOMarHuTHOE IoJIe. bubnmoreka [JOK
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "llkama
58 3JEKTPOMAarHUTHHIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOI CBA3H"
VYpok-uccienosanue "Mzyuenue
. bubmuorexa [JOK
59 CBOWCTB AJICKTPOMAarHUTHBIX BOJIH C
\ https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Pemrenue 3amau Ha onpeneneHue
60 4acTOTBI U IJIUHBI AIEKTPOMarHuTHOU
BOJIHBI
DneKTpOMarHuTHas MpUpo/ia CBETa.
61 CkopocTb cBeTa. BonHOBBIE CBOMCTBA bubmmorexa LOK
Th CBeTa. BOJTHOBEIE CBOWCTB
p https://m.edsoo.ru/ff0b31d0
cBETa
Uctounuku cBeta. [IpsmonuHeitHoe
62 pacnpocTpaHEeHHUE CBETA. 3aTMEHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHsI CBETA. 3epKaia.
Bbu6nmuoreka [IOK
63 Pemienue 3aga4 Ha npUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenue ceera. 3aKkoH bubnmoreka [JOK




IMPECIOMJICHUA CBETA

https://m.edsoo.ru/ff0b3aca

ITonHOE BHYTpEHHEE OTPAXKEHUE CBETA.

Bbu6nmuoreka [IOK

65 Hcnonp3oBaHue MoIHOTO BHYTPEHHETO hitps://m.cdsoo.rw/fi0b3cSe
OTpaXKeHHUS B ONTHYECKUX CBETOBOAAX
JlaGopatopnas pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanute "Bo3ayx-crexino""
VYpoxk-koHpepenuus "VcnonapzoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTrueckast cuiia TUH3bI hitps:/m.cdsoo.ru/fOb3f2c
69 [TocTpoenne n300paskeHMiA B TMH3aX bubmmorexa OK
https://m.edsoo.ru/ff0b444a
Jlaboparopnas padota "Onpenenenue
70 (bOKyEHOFﬁ pacho;IHm u oimqecxoﬁ buommorexa LHOK
CHTE CobHparomeii THH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudyeckue bubnnorexka HOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckasi cuctema. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JlehekTs
3penus. Kak coxpanuts 3peHue"
Pa3noxxeHue 6enoro cBeTa B CIIEKTP.
74 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK

CHEeKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




Jlabopartopnast pa6ota "ONBITHI 11O
Pa3oKEeHUI0 OEJI0ro CBeTa B CIIEKTP U

bu6mmoreka [IOK

75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX hitps://m.cdsoo.rw/f0c0e2a
HaOJIIOICHNH Yepe3 LIBETOBbIC
bunbTphl"
VYpoxk-npaktukym "BonHoBBIE
76 CBOICTBa CBETA: AUCIIEPCHS,
uHTephepeHys u audpaxus”
77 OmnsiTel Pe3epdopaa u mianerapHas bubnmoreka [JOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins atoma bopa
HcnyckaHue U morjoneHe cBera
79 atomoM. KBauTel. JInuneituateie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habnronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
MOJIENTb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHbIE IpEBpaALICHUS. bubnnorexka HOK
N3otons https://m.edsoo.ru/ff0clal4
24 Pemenne 3agau mo teme: bubnnorexa [JOK
"PagmoakTrBHBIC MTpeBpalieHUs " https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nmonypacnana
Ypok-koHpepenius "PagnoakTuBHBIC BuGmrorexa LOK
86 W3IIy4eHUs B IPUPOJIE, MEAUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




S nepHbie peakunu. 3aKOHBI

87 COXpaHEHHs 3apsiI0OBOTO U MacCOBOTO bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c1c58
qucen
28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau no reme "Snepueie
peakuun"
Peakuuu cunTes3a u nenexus saep. bubnnorexka HOK
90 .
Ucrounnku sneprun ConHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas
01 sHepreTuka. JleincTus
PaZMOaKTUBHBIX U3JIyYEHUH Ha JKUBbHIE
opraHu3msl"
[ToaroroBka K KOHTPOJILHOM paboTe MO
9 TeMe "DIEeKTPOMarHuTHOE IOJIE. bubnmoreka [JOK
DNEeKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"
KonrponsHast pabora o Teme
93 "DNEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI.
KBanrtoBsie siBneHus"
[ToBTOpenue, o6o0ICHNE.
94 Jlaboparopubie pabOTHI 1O KypC bubmorexa [IOK
" patop . p | ypey https://m.edsoo.ru/ff0c245a
B3auMmonelicTBue Te
[ToBTrOopenue, o6o0menue. Perenne
95 ACYETHBIX U KaYECTBEHHBIX 3a]1a4 110 bubmmorexa [OK
P " " https://m.edsoo.ru/ff0c2572
teme "TeroBeie mpoLECChI
96 [ToBTOpenue, o6o0menue. Pemenue bu6mmoreka [IOK




pacyeTHBIX ¥ KaUYeCTBEHHBIX 3a7a4 110
teme "KIIJI TennoBeIX aBurareiecii”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

Bbu6nmuoreka [IOK

97 pacUETHBIX U KQaUECTBEHHBIX 3a/a4 10 1 hitps://m.cdsoo.rw/f0c2b30
teme "KIIJ[ anekTpoycTanoBok"
[ToBTOpenue, o6o0ICHNE.
98 JIaGoparopHble pabOTHI 10 KypC 1 1 Bubmorexa ITOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTOpenue, o600meHne. Pabora ¢
100 tekcramu 1o teMe "Konebanusa u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMH 110 TeMe "CBEeTOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTopenue, o6o0menue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u 1
sinepHas pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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