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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
COCTaBJIEHAa HAa OCHOBE IOJIOKEHU M TPeOOBAHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOM MPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a taxxe ¢ yu€tom denepaabHON pabouei mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeoHoro npeamera « Du3nukay.

ConmepxaHue mporpamMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHONM TPAMOTHOCTH OOYYAlOIIMXCS W OPTaHU3AlMI0 H3y4eHUs
bu3MKKM Ha JAEATENbHOCTHON OcHOBe. B mporpamme mo ¢u3Mke y4YUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu Tpedboanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAayYHBIX Y4YEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOT0 00111er0 00pa30BaHus.

[Iporpamma no gu3uke ycraHaBiIMBaEeT paclpeiesieHue yueOHOro MmaTepuana
no rogam oOydeHus (1o Kjaccam), mpejiaraeT NpuMepHyro Mocie0BaTENbHOCTD
U3YYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

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

duszuka ABISETCA  CHUCTEMOOOPa3ylIIMM I  €CTeCTBEHHO-HAyUHBIX
y4€OHBIX MPEIMETOB, TOCKOIBKY (hU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBICHUH, H3y4aeMbIX XHUMHEH, OWOJIOrHel, acTpOHOMHUEH U (PU3NUYECKOU
reorpadued, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
NpenocTaBisieT HauboJsiee sICHbIe O00pas3lbl MNPUMEHEHHS HAy4YHOTO METojIa
MO3HAaHMsI, TO €CTh CIIOCO0a MOTy4YeHHS JOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa W3 TIaBHBIX 3a/1ad (PU3UYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3zoBaHusl COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenue ¢u3uku Ha 0a30BOM ypOBHE Tpenrnojiaraer OBJIaJEHUE
CIENYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTB:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HWHTEPOPETHPOBATH  JAaHHBIE WM  MCIHOJIb30BaTh  HAy4HbIE
JI0Ka3aTesIbCTBA JIJIsl IOJIyYEHHS BBIBOJIOB.

[lemn w3yueHus (U3UMKA HA YPOBHE OCHOBHOTO OOmIEro 0Opa3oBaHUS
onpenenensl B KoHuenuuu mnpenofaBanus ydeOHOro mnpeamera «@Pusnka» B
oOpa3oBareNbHBIX opraHuzanuax Poccuiickoit ®enepanu, peagu3yOIIMX
OCHOBHBIE  001I€00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (IpoTOKOI OT 3
nexaopst 2019 r. Ne TTIK-4BH).
Heau uzyyenuss pu3uKu:

npuoOpeTeHne HHTepeca M CTPEeMJICHHS OOydYaloluXxcs K HaydYHOMY
U3YYEHUIO TPUPOJbI, PA3BUTHUE UX HHTEJUICKTYalIbHBIX M TBOPYECKUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHMs U (OpPMHUpPOBAHUE
UCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3yYeHHUs
OCHOB CTPOEHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopmupoBaHUEe TMPEACTaBICHUN O posid (U3UMKKU U1l PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TPEACTAaBIEHUI O  BO3MOXHBIX  chepax  Oymymieit
npoecCHOHAbHON AesATEIHbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
nanbHeieMy 00y4eHHUI0 B 3TOM HaIllpaBICHUH.

JlocTikeHne 3TUX LieJied mporpaMMbl Mo (U3MKe Ha ypOBHE OCHOBHOIO
oO1ero 0opa3oBaHus 00eCeYnBaeTCs PEIICHUEM CIIETYIONINX 3a1aY:

NpHOOpeTeHNUEe 3HAHUH O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATrHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

NproOpETeHUEe YMEHUN OMKMCHIBATh U OOBSACHATH (DU3NUYCCKHE SBICHUS C
UCIIOJTb30BaHUEM TIOJTYICHHBIX 3HAHUH;,

OCBOCHHE METOJIOB pEIICHHUS MPOCTCHINMUX Pacy€THBIX 3a7ad ¢
UCIIOJIb30BaHUEM buznIecKuX MoJIeTIeH, TBOPYECKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJI0aTh IPUPOIHBIC SBJICHUS U BBITIOJHSITH OIBITHI,
1abopaTopHble pabdOTBI M AKCIICPUMEHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

ocBocHHE TIPUEMOB pabOThI ¢ MH(POpPMaLUEH (U3HUECKOro COJepIKAHHMS,
BKJTIFOYAsi MHPOPMAIIMIO O COBPEMEHHBIX JOCTHKECHUSX (BU3UKHU, aHATH3 U
KPUTUYECKOE OLICHUBAHKE HHPOPMAIINY;

3HaKOMCTBO €O c(hepamu podecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMHU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTI)KEHUSIX (PU3UYECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

obOpasoBanwms oTBoauTcs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HeNem0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3Mke rnepedeHb JadopaTOPHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUUTENb eJaeT BHIOOp MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM MHIMBUIYATIbHBIX OCOOEHHOCTEH
o0yyJaronmxcsi, CucKa SKCIEPUMEHTANIbHBIX 3aJaHuil, TpearaéMbpix B paMKax
OCHOBHOTO F'OCYJIJapCTBEHHOT'0 AK3aMeHa M0 (PU3HUKE.



COJEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KA0ILEro MUpa.

@usuka — Hayka o mnpupone. fABneHus npuponabl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mmepenune ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpemHocts u3mepeHunit. MexxayHnapoaHasi CuCTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOY.
EcTtecTBeHHO-HAYUYHBI METOJ MO3HaHMs: HaOJIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUMOTE3, O0BICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nMUecKuX SBJICHUM C MOMOIIbIO MOJIEeTIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC
SIBJICHUS.

2. @uznyeckue MpuOOPHI U MpoLEeAypa NPSIMBIX U3MEPEHUN aHaJOTOBBIM U
1 (ppoBBIM MPUOOPOM.

Jlabopamopusie padomul u onsimel.

1. Omnpenenenue UEHBI ASIEHUS MIKAIbl K3MEPUTEIHLHOTO MPHOOpa.

2. M3mepenue paccTosiHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypbl HNpH HOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JaTYuKa TeMIEpaTyphl.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIIOTE3bI: JAJBHOCTH MOJIETA
nIapuKa, MymeHHOro TOPU30HTAIbHO, TeM OO0Jbllle, 4yeM OOJbllle BhICOTA
yCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmkenne uactul BemecTBa. CBSA3b CKOPOCTHM JABHWKEHHMS YacTHL C
temnepaTypoii. bpoyHoBckoe nBmwkeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, >KUJKOCTEH M TBEPIBIX
(KpuCTalIMYecKrx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJIEKYJSIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO JTBUKEHHUSL.



2. HaGmonenue nuddyzum.
3. HaOmionenue  siBneHuid,  OOBSACHAIOIMIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAaHUEM YaCTHUI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psaoB (C  HUCIOJb30BAaHUEM

dbortorpaduii).
2. OmnbIThI O HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B.
3. OmbITH MO OOHAPYKEHHUIO ACHUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe aABWKEHUWE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHAsi CKOPOCTh NPU HEPABHOMEPHOM IBWKEHHH. Pacuér nmyTtu u
BPEMEHU JABUKECHUS.
SBnenue uHepUMH. 3aKOH HMHEpUMU. B3ammonelicTBHe Ten Kak NPUYHMHA
W3MEHEHUS CKOPOCTH JBWXKEHMS Teil. Macca Kak Mepa HHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00bEMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMozeucTBHs Ten. Cuiia ynpyroctd M 3aKoH
['yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TsokecTy. Cuila TshKeCTH Ha apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HaIPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoxaeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenue MexaHMYeCKOTO IBMKCHHS TEIIa.
2. HM3mepeHue CKOpoCTH NPSMOJIMHENHOTO ABUKEHUS.
3. HaOmronenue siBneHus HHEPUUU.
4. HaOmroneHue u3MeHEHUs: CKOPOCTH MPHU B3aUMOJICUCTBUH TEJL.
5. CpaBHEHHE Macc IO B3aUMOJECHCTBUIO TEJI.
6. CnoxeHue Cujl, HalpaBJIEHHBIX MO OJJHON MPSIMOM.
Jlabopamopusie padomul u onsimel.
1. OmpepeneHne CKOPOCTH PABHOMEPHOTO JIBMKEHMSI (IIapUKa B KUIAKOCTH,
MOJIEJIN AIEKTPUUECKOTr0 aBTOMOOWJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM Iapuka o
HAKJIOHHOM ITUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OmnbIThI, JIE€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT TPUII0KEHHOM CHUIIBI.

5. ONbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTENH U ra3oB.



Hasnenne. CriocoObl yMEHBIIEHHs U YBEJIMYEHU JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJE€HHUA raza oT oObéma, TemmepaTypsl. Ilepemaua naBnenus
TBEPABIMU TEJIAMM, JKUIAKOCTAMH M Taszamu. 3akoH Ilackama. IImeBmatmueckue
MaIIMHbI. 3aBUCHUMOCTh JAaBJICHHS JKHJIKOCTH OT TIyOuHBI. ['mapocraTuueckuit
napajokc. Coobmatomuecs cocyabl. [ uapaBanueckrue MexaHU3MBbI.

Atmocdepa 3emsn u atMocdepHoe naBiaeHUe. [IpuuMHBI CyIIECTBOBaHUS
BO3aylIHOW o6osouku 3emiu. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 1715 U3MEpPEeHHUs aTMOC(PEPHOTO 1aBICHUSI.

JlelicTBue XKUAKOCTH M rasa Ha IOTPYKEHHOE B HUX TesO. BelTamkuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTH JAaBJIEHUS ra3a OT TeMIEpaTyphl.

[Iepenaua naBieHUS KUJIKOCTHIO U Fa30M.

CooO1atoruecs Cocy/ibl.

['mapaBarueckui mpece.

[IposiBieHue neicTBrsi aTMOCPEPHOTO JaBICHUSI.

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

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue niaBaHus TEN: TUIABAHWE WIM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOLIEHHS TJIOTHOCTEN TeNa U HKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJIa.

OnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CHJIbI, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MacCChl TeJa.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHBAOIIECH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OO0OBEéMa NOTpYyKEHHOU B
YKAJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIH KOHCTPYHPOBAaHHUE JIOAKA H
OIpeNIeIEHUE €€ TPY30I0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUsl.

Mexannueckas padboTta. MoIHOCTb.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue TmpaBuja pPaBHOBECHS phiuara K OJIOKY.



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

Mexannueckass odHeprus. KuHeTmueckas W TNOTEHUUAJIBHAS DHEPTHS.
[IpeBpalieHre 0THOrO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue padOThl CHIIbI TPEHUS NPH PABHOMEPHOM JBH)KEHHUH Teia

10 TOPU30HTAIBHOU ITOBEPXHOCTH.
2. HccnepoBaHue yclnoBUM PaBHOBECHS phlUara.
3. M3mepenue KII/] HakKIOHHOM IJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUU.
8 KUIACC

Pa3nea 6. TenyioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO--KHHETUYECKOH TEOPUH CTPOCHHS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mogenu TBEPIOro, XKHUAKONO M Tra3000pa3HOro COCTOSIHMM BELIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETHYECKOW TEOPHH.
CMaurBaHMe U KanWUISIpHBIE sIBICHUS. TermnoBoe pacluupeHue U CKaTue.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DSHEPIUU:
TeruIonepeaaya 1%} COBEpLICHUE paboTHL. Bunpr TEILIONEPEAAYHN:
TEILIONPOBOJAHOCTD, KOHBEKLM S, U3IIyYEHHUE.

KonnuectBo TenmnoTel. YenbHas TEMIOEMKOCTh BelECTBAa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemaoBoro Oananca. IlmaBneHue u
OTBEPJCBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpa3oBanue u kouzaeHcamus. Mcnapenme. Kumnenume. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpaTyphl KHUIIEHHA OT aTMoc(hepHOro
JABJICHUS.

BnaxHocTs Bo3ayxa.

OHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHUS.

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

3aKOH COXPAaHEHUS U MPEBPAILEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUSL.
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Habmronenue nuddysumn.

HabmroieHue sIBJICHUN CMaYMBaHMsI M KAITMJUTSIPHBIX SBIICHUM.
HabmroieHue TemmoBoro pacumpeHust Tedl.

W3meHenue naBieHHs Ta3a MPU M3MEHEHHH O0BhEMa W HArPEBaHUM WA
OXJIQXKICHHH.

[TpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teronepenayn.

OxnaxeHue Ipu COBEPIICHUH PaOOTHI.

Harpesanue npu coBepiiieHUN paOOThl BHEIITHUMH CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIICCTB.

. HaOnroneaue KumeHus.

. HaGroenne mocTosiHCTBa TeMIepaTyphl IPH IUIABJICHUH.
13.

Moenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSHKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIK caxapa.
OnpIThl MO HAOJMIOIEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBieHUs BO3yxa B 0aJUIOHE IITPULIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JaBJEHUA BO3yXa OT €ro
00bEMa U HarpeBaHUs WIH OXJIAKICHUSI.

[IpoBepka runmoTe3sl JIMHEHHONW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOI TPYyOKE OT TeMIIepaTyphl.

HabGmionenne wu3MeHeHHs BHYTPEHHEW »SHEpPruuM Telna B pe3yibTare
TeruIonepeayi U padoThl BHEITHUX CHUJI.

HccnenoBanue sBJIEHHS TEIIOOOMEHAa MPH CMEIIMBAHUM XOJIOJHOM U
ropsi4eu BOJBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpU
TEMJI000MEHE C HArPEThIM METATMYECKUM HUITUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yieapHON TEIUIOTHI IJIABJIECHUS JIbJA.

Paznen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.
Dnexktpuzanusi Tea. JBa poja »sieKTpUYecKuX 3apsaoB. BzaummopelicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHIJIBI  B3aMMOJICHCTBUSA

3apSKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSIHUS MEXKITY TEJIaMH).
Onextpuueckoe mnosie. Hanpsyk€HHOCTH 3nekTpudeckoro mnousd. IlpuHumn
CYNEPHO3ULMH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocuremu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DIIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSAX U T'a3ax.

Onexktpuueckas menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNPSIKEHHUE.
CornpoTuBiieHHE MPOBOJIHUKA. YETbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Oma
I ydactka uend. llocnenoBarenbHoe W mapajuiebHOE  COCAUMHEHHE
ITPOBOJIHUKOB.

PaGota u MomHOCTH »3yeKTpUueckoro Toka. 3akoH Jxoymns—JleHua.
DNEKTPUYECKUE LEMU U MOTPeOUTENU IEKTPUYECKOr sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHuThl.  B3aMMOAENCTBUE  TOCTOSAHHBIX  MAarHUTOB.
MarnutHoe nosne. MarauTHoe nojie 3eMJIM U €ro 3Ha4€HUe ISl )KU3HU Ha 3eMII€.
OmeiT  Opcrena. MarHuTHoe T1oJie  JJIEKTpuyeckoro Toka. [IpumeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. [[eicCTBME MarHUTHOTO MOJISI HA TPOBOJIHHUK C TOKOM.
DNEeKTpOoJIBUraTelib MOCTOSIHHOTO ToKa. lcronb3oBaHWe >JEKTpOJBUTaTesiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIIOPTE.

OnbiTel @apanes. SBneHue 3JI€KTPOMArHUTHON MHAYyKIMU. [IpaBuio Jlenua.
DIIEKTPOreHepaTop. CriocoOb1 MOJIyYEHUS AIEKTPUYECKOU SHEPIuMu.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DnekTpu3aius Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
YCTpONCTBO U NEHUCTBUE BIIEKTPOCKOIIA.
OnekTpocTaTuyecKasi HHIYKIHS.
3aKOH COXpAaHEHUS FIEKTPUUECKUX 3aPsI0B.
[IpOBOOHUKH U AUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. ['a30Bb11 pa3psn.
. I3MepeHue cuibl TOKa aMIepMETPOM.
. I3MmepeHnne 3JIeKTpUIeCKOro 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.

MoaenrpoBaHU€ MAarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe€ 1oJjie Toka. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTelb MOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIUM.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJCHUS UHIYKIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DNEeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAONIOACHUIO DJIEKTpU3AIMM Tel MHAYKIMEH U Tpu
COIIPUKOCHOBEHUU.

HccnenoBanne IEWCTBUSA  DJIEKTPUYECKOIO IIOJISL HA IIPOBOJHUKHA U
JTUBJIEKTPUKHU.

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

W3mepeHne n peryInpoBaHue HAIPSKEHNUS.

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

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

[IpoBepka mpaBuia CIOXKEHHUS HANPKECHUA MPU MOCIECI0BATEIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [ CWIbl TOKa MPU MNAPALIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThHI IEKTPUUECKOT0 TOKA, UYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKECHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
MN3ydyeHre MarHuTHOrO TMOJs MOCTOSHHBIX ~MAarHuTOB IMpPU  HX
00BEAMHEHUH U Pa3/ICTICHUH.

HccenenoBanne NeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICUCTBUS
KATyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKA W HAaNpaBJEHUsS TOKa B
KaTyIIKE.

18. MI3yueHue nelCTBUSI MArHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3y4eHue padoThl AIEKTPOIBUTATES.

20. 3mepenue KII/] anekTpoaBUrateibHON yCTaAHOBKH.

21. OnBITBI 1O HCCICIOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM HHIYKIUU:
WCCIIEIOBAHUE W3MEHEHHUM 3HAYCHHS W HANPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe ABwkeHue. MarepuanpHasg Touyka. (Cuctema OTCU€ra.
OTHOCUTENIPHOCTh MEXAHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHEWHOE
nBrkeHue. HepaBHoMepHOE npsiMONMHENHOE JBHKEeHUE. CpelHsss 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiMHeNHOe aBikeHue. CBoOonHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHUE MO OKpYykHOCTH. Ilepumon u vactora oOpalleHus.
JIuneiiHas u yraoBas CKOpOCTH. LIEHTpOCTpEMHUTENBHOE YCKOPEHHE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbXKEHHUSI, CHIIa
TPEHUS MOKOS, APYTUE BUJIbI TPEHHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nageHus. J{Bwxenue ruianetr Bokpyr Connima. IlepBas kocMuueckass CKOpOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJIbca. PEakTHBHOE NBUKEHHUE.

Mexanudeckasgs paboTa W MOIIHOCTb. PaboTa cHI TSKECTH, YHPYrOCTH,
TpeHusi. CBA3b dHEpruu U padoThl. [loTeHIMabHASL SHEPTUA Tea, TOIHATOrO Haj
MOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus cxkaTtou npyxuHel. Kunetnueckas
sHeprusa. TeopeMa 0 KMHETUYECKOW SHEPruH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HalnrogeHue MexaHMYeCKOro JBMXKEHUS Tela OTHOCUTEIBHO Pa3HbIX Te

OTCY€ETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHE TyTEd W TPACKTOpUW ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PAa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUYKEHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenne ABMKEHUS Tesa MO OKPY>KHOCTH.

HabGnrogenne MexaHMueCcKuX SIBJICHUM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBH)KCHUU
OTHOCHUTEIIbHO KabnHeTa (PU3HKH.

3aBUCUMOCTh YCKOpPEHHUs Te€ja OT Macchl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HabGnrogenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

M3meHeHne Beca Tesa Mpu yCKOPEHHOM JBHKCHUU.

[Iepenaua ummysnbca Npu B3aUMOJACHCTBUU TEJL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMITyJIbCca MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHMYECKON YHEPTHH MTPU CBOOOTHOM IMaICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NPU ABUKEHUU TeNa MO ACHCTBUEM
MPY’KUHBI.

Jlabopamopusie padomul u onsimel.

1.

KonctpynpoBanue Tpakrta uisi pa3roHa W JajJbHEHIIEr0 pPaBHOMEPHOTO
JBYDKEHUS MTAPUKA WA TEIIEKKU.

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

OmnpeneneHue yCKOpPEHHs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH IPU PABHOYCKOPECHHOM
JBKEHUHU 0€3 HayadbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJTUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHIIBI
HOPMAJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Telia
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpeenenne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
UCITIOJIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS! YHEPTHUH.

Paznen 9. Mexanuveckue Kojae0aHUs U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MadaTHUKH. [IpeBpamenue
HHEPTUU MPU KOJIeOaTEeILHOM JIBHXKEHHH.

3aryxaomue — Konebanus.  BeiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoOJH. IIpogonbHbie H
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJIHbI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOoHAa. OTpaxeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGntogenue kosebaHuil Ten MOJA JACUCTBUEM CHUJIbI TSKECTH W CHIIbI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
Habmronenne BeIHYKI€HHBIX KOeOaHU 1 pe3oHaHca.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

o v bk w N

Jlabopamopuvie pabomul u onvimol.
1. Onpenenenve dYacTOThl W TMepuojia KoJieOaHHM MaTeMaTHYeCKOTo
MasiTHUKA.
2. OmpepeneHue 4acTOThl U IEPHOJIa KOJIeOaHUM MPYKMHHOTO MAsITHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEpHOJIa KOJEOAHUM MOJBEIIEHHOTO K HUTH
rpy3a OT IJMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpHUO/A KOJICOaHH MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJa KOJEOAHUI rpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIWE  3aBHUCHUMOCTh  TEpHOJa  KoJeOaHWit
NPYXUHHOTO MasATHUKA OT MACChI IPy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOIHOIO MaJICHUS.
Paznen 10. DiieKTpoMarHuTHOE 1MOJIe M 3JIEKTPOMATHUTHBIE BOJIHbI.
ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.



DneKTpoMarauTHas npupoja cBera. CKOpocTh cBera. BonHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  mogmens  cBera.  HMcrounmkm — cBeta.  IIpsamonunernnoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIyHel. Otpaxkenue ceta. [lnockoe
3€pKaJio. 3aKOH OTPaYKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesnomieHUs cBeTa. llosiHOe BHyTpeHHEe
OoTpakeHue cBeTa. VCrnoiapb30BaHHE TIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAAX.

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

Paznoxxenne Oemoro cBera B cnekTp. Omnbitel Hptotona. Crioxenue
CIIEKTpaJIbHBIX LBETOB. J(Mcniepcusi cBeTa.

Jemoncmpayuu.

[IpssMOMHEHOE pacIIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTryeckuil CBETOBO/I.

Xona mydeil B cobuparoiiei InH3e.

XO0J Iy4Yer B pacCEeUBAOLIEH JIMH3E.

[Tonydyenune n300paxeHuit ¢ TOMOIIBIO JTUH3.

[TpuHiun aeiictBus hoToanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Monenb riasa.

11. Pa3noxeHue 0enoro cBera B CIEKTP.

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

Jlabopamopusie padomul u onsimel.

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

2. W3ydeHue xapakTepuUCTHK M300pakeHUs MIpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH yria MPEJOMIIEHHS CBETOBOIO Jy4a OT yria
NaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. TlomydyeHue n300paKeHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIbI coOMparoien
JIVH3BI.

6. OMBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

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

Pa3znen 12. KBanToBble IBJI€HUS.

OmnbiTel Pezepdpopaa u mimanerapnas mojenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornioumenre ceera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PamnoaxktuBHOCTh. Anbda-, 6eTa- u ramma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmopens aromHoro sapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX 1Ep.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHCEIN.
OHeprusi CBs3M aTOMHBIX snep. CBA3b Macchl U 3HEpruu. Peakuuu cuHTe3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHeprervka. JleMCTBHS pPAIMOAKTUBHBIX M3JIYYCHUW Ha YKUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4€HHUS U HOTJIOIIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bogopo/a.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMIMX U3TYyUCHHI.

6. Peructpanus uznydeHusi IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopusie padomul u onsimel.

1. HaGnroneHue CrulomIHbIX U JIMHEHMYAThIX CIIEKTPOB U3IIYYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME JHEPIUM YACTHULBI IO TOPMO3HOMY

nyTtu (o potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYJIb IPEAHA3HAYEH AJI1 CUCTEeMAaTU3alluU
U 0000meHNs TPEAMETHOTO  COACP)KaHWs ¥ OMbITa  JACATEIHHOCTH,
npUOOPETEHHOTO NP U3YUYEHUHU BCETO Kypca (PU3UKHU, a TAaKXKe ISl MOATOTOBKH K
OCHOBHOMY T'OCYJAapCTBEHHOMY »3K3aMeHY MO0 (Qu3uke g OO0y4Yaromuxcs,
BBIOpABIIUX ATOT YYCOHBIN MpPEIMET.

[Ipy n3ydeHUn JAHHOTO MOXYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECHEeUMBAETCS JOCTUKEHHE MPEAMETHBIX H
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB MCCIEIOBaHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJIAJEHUE YMEHUAMH OOBACHATH (pU3myeckue
ABJICHUS, TPUMEHSS TMOJIyYEHHBbIE 3HAHMS, peaTh 3aJa4d, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO ACATEIBHOCTHBIA XapaKTeP IaHHOTO pasliesia peain3yeTcs
32 CY4€T TOro, 4YTO OOYydYarIMeCs BBIMONMHIIOT 3aJaHus, B KOTOPHIX UM
npeaiaraeTcs:
HAa OCHOBE [IOJIyYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TTIOBCEAHEBHOM JKU3HU;
WCITOJIb30BAaTh HAYYHBIC METOJIBI MCCIICOBAHUS (PU3MUCCKUX SIBICHUHN, B TOM
YHUCIIE U1 NPOBEPKU THIOTE3 U MOIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4HbIE OCHOBBI HamOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUYECKOTO HUCII0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yyenue Gu3nKyu Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANPABICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare u3ydenus GpU3NKA HA YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHuUs

y obydarorierocs OyayT chopMUpOBaHBI CIICAYIONINE JTUIHOCTHBIE PE3yJIbTATHl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBJICHUE MHTEpPECA K UICTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
busznueckoil HayKu;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHKEHHUSIM POCCUUCKUX YIEHBIX--(U3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXICHUU OOIIECTBEHHO3HAYNMBIXU
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTIKEHUN
(busukwy;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIUIIOB B JESATEIBHOCTH
YYEHOIO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUUECKUX KadyeCcTB (PU3MYECKOW HAayKd: €€ rapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

— OCO3HaHUE UEHHOCTHM (U3MYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHUS MHpPA, OCHOBBI PA3BUTHS TE€XHOJIOTHM, BAXKHEHILEH COCTABIISIOLIEH
KYJbTYPBHI,

— pa3BUTHE HAy4YHOU JTIOOO3HATEIHLHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
NEATENIbHOCTH;

5) d¢opvmupoBaHMs  KYJbTYpPbl 3A0pPOBbSI M  3MOLMOHAJBHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU NPaBWJI OE30MAaCHOTO TMOBEICHUS Ha
TPAHCIIOPTE, HA JOPOTrax, C AJICKTPUUYECKUM W TEIUIOBBIM OOOpPYJAOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

—c(opMupoBaHHOCTh HaBbIKa pedieKcuu, NpU3HAHKWE CBOETO IIpaBa Ha
OLIMOKY M TaKOT'0 e Mpasa y APYyroro 4YeaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTUBHOE Yy4YacTHUE€ B PEUICHUWU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, TopojJa, Kpas) TEXHOJOTMYECKOW U



COLIMAJIbHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM 4YHUCIE€ U (PUINYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY HU3YUYEHHIO TPO(eccHil, CBI3aHHbBIX C (PUUKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHUEHTALMs HA NMPUMEHEHUE (U3MYECKUX 3HAHMM JUIs penieHus 3ajad B
00JIaCTH OKpY’Kalollel cpenabl, IJIAHUPOBAHMS TOCTYNKOB W OLEHKH HUX
BO3MO>KHBIX ITOCIEACTBAN I OKPYKAIOIIEW CPEIbl;

e — OCO3HaHHME TJ00AJTbHOTO XapaKTepa SKOJIOTHMYECKHX MpOoOJeM M MyTed uX
peleHus;

e 8) amanTanuM K M3MEHSIOIUMCH YCJOBHAM COUHMAJIBHON W NMPHUPOIHOH
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACWCTBUU IPH BBIMOJIHEHUN HCCIEIOBAaHUM H
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OINBITY M 3HAHUSAM
APYTHX,

e — TIIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTM YEpE3 IPAKTHYECKYIO
NEATENIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM Yucie GOPMYIUPOBAThH
U7eH, TOHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUIX;

e — OCO3HaHHE AePUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
(busuKwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MTPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWCTBHM C Y4YETOM BIMSHMS Ha OKPYXAIOLIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynprare OCBOEHHS NpOrpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y obydaromierocs OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIE YUeOHbIC ICUCTBUS,
KOMMYHUKAaTHBHbIC  yYHUBEpCAJbHbIE  Y4YeOHbIE  JCHCTBUS, PETYJIATUBHBIC
YHUBEpCAIbHbIC YYeOHbIC JICHCTBHUSL.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue A1eicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS IS
000011IeHNS ¥ CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B paCCMAaTPUBAaEMbIX (haKTax,
JAHHBIX W HAOJFOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITh NIPUYMHHO--CJICICTBEHHBIC CBSI3U TPU HM3yYEHUU (U3NYECKUX
SIBJICHUM ¥ MPOIIECCOB, JIeTaTh BBIBOJABI C UCIOJIB30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bU3UYEeCKUX BEINYWH;

CaMOCTOSITEJILHO BBIOMpaTh CHOCOO pelieHus y4dyeOHOH ¢u3ndYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAaHTOB pEIICHHUs, BHIOOpP Hambosee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBaTe/LCKHeE JeCTBHUA:

MCIIOJIB30BaTh BOIIPOCHI KaK UCCIEA0BATENBCKUIT HHCTPYMEHT MTO3HAHUS;
MIPOBOAUTH IO CAMOCTOSITEBHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nUecKuil HKCIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOrO
SIBJICHUS,

OIICHMBAaTh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HMH(OPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCJICIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 0OOOIIECHHUS U BBIBOJBI MO pe3ysbTaTam
IIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNS,

MPOTHO3WPOBATh  BO3MOXXHOE JaJlbHEWIee pa3BUTHE (PUINIECKUX
MPOIIECCOB, & TAK)KE BBIJIBUTAThH MPEATIONOKESHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

IPUMEHATH Pa3INYHbIE METObl, MHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U
orOope MH(MOPMALMK WM AAHHBIX C Y4YETOM MpPEIIOKEHHOW ydeOHOI
¢dusnueckoil 3anauu;

aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3IUYHBIX BUIOB U (GOPM IpEICTaBICHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMANbHYIO (OpMy MpeacTaBiICHUS
uHbOpMalMu ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U MX KOMOMHAIUAMHU.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHUA:

B XOJIe OOCYXIEHUs Y4eOHOTro Marepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE Ha PEIICHHWE 33Ja4d U TOJAJCpKAHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



COIMOCTABJIATh CBOU CYXKIEHUS C CYXICHUSIMH JPYrMX YYaCTHHUKOB
nuasora, oOHapyXKMBaTh pa3In4Me U CXOACTBO NO3UIIMIL;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO MPEICTABIATh PE3yIbTaThl BHIOIHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  INPEUMYILIECTBA  KOMAaHIHOM W
UHAMBUIYAJIbHON paOOThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOU
po0JIeMbl;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPIaHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeiesTb poiM, OO0CYXJIaTh IpPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITNOJHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara 1o
CBOEMY HANPABICHUIO W KOOPAUHHUPYS CBOU JACHCTBUSA C JAPYTMMH
YIEeHAMH KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaja B OOUIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe el CTBUA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYAIHsIX, TPEOYIOUIUX
JUI pelieHus (GU3NYecKux 3HaAHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUMBUOYaIbHOE, NMPUHATUE PEIIEHUS B IpyNIe, NPUHATHE PEUICHUN
rpynIoiu);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pEIlIeHUsT PU3NUECKON 3a/1auu WIH
IUTAHAa MCCIICJIOBAHUA C Y4YETOM MMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MPEJIaracMble BaApUaHThl PEIICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIBLHBbIN HHTEJIEKT:

JlaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U PeJiarath 1jiaH e€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHXKEHHUS  (HEAOCTUIXKEHHUsS)  pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTUBBI B JACSATEILHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITETLCTB, W3MEHUBIIUXCS CHUTYyallMii, yCTaHOBJICHHBIX OIIHOOK,
BOZHUKIINX TPYJIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sT HA MECTO JIPYroro YejIOBEeKa B XOJAE CHOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



IPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenus B 7 kJjiacce mpeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

UCIIOJIP30BaTh  TOHATHS:  (PU3NYECKHE W  XUMHUYECKUE  SIBJICHUS,
HaOIOIeHUE, SKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHHIIBI (PU3NISCKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHhIe COCTOSHHsS BemecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cwra,  nedopmanusa  (ynpyras, — IUIacTUYecKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

pasznuyath sBIeHUS (Iuddy3us, TETIOBOE TBMKEHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBWKCHHUE, HWHEPIHS,
B3aMMOJICUCTBUE TEJI, pPAaBHOBECHE TBEPJBIX TEN C 3aKPETUIEHHOHW OCHIO
BpallleHus, Tepeaada JaBJICHUsS TBEPABIMU TelaMH, JKUIAKOCTIMH U
razamMy, arMocepHOoe JaBJCHHWE, IUIABaHWE TeJ, TPEBpaIICHUS
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (DU3UIECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNA B
OKpY)XKaloIlleM MHpPE, B TOM YHUCIEC (PU3NYCCKUE SBICHHUS B MPHUPOJC:
IPUMEPHI ABMXKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHHUS B TPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EPHOTO aBJICHUS HA KMBOW OpraHW3M, IJIABAHHUE PhIO, phIUuaru B
TEJIe YeJI0OBEKa, MIPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1ady B yUeOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH) (PH3UUECKUX SBICHUA;,
OTHCHIBATh M3yUYEHHBIC CBOMCTBA TNl U (GU3UUYECKUE SBICHHS, UCIIOJIB3YS
busndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHIIa TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBieHWe (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsT CUJIa, MEXaHUYeckas padoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CWJIbl, KOX((HUIMEHT TOJE3HOTO JEHUCTBHSI MEXAHH3MOB,
KMHETHYECKasT W TOTCHIMAIbHAS SHEPTHs), MPHU OMHCAHUHM TMPABUIBHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, WX
0003HAYCHHUST W EIUHUIBI (U3MYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BEIUYHMHY C JPYTHMMH BEIMYHWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHNH;



XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJNIb3Ysl TIpaBUjIa CIOKEHUs cuil (BIOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruH, TpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJI, B TOM UUCIIE
U B KOHTEKCTE CHUTYyallud IPAKTUKO-OPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOil Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemate pacy€THbIE 3a7aud B 1—2 JEWCTBUSA, HCHOJIb3YS 3aKOHBI M
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaN3a
YCIIOBUS 33J1a4 3aMUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHbIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1a4, OLICHUBATh PEATUCTUUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPH HOMOIIU
(bu3nYECKUX METOAOB, B OMMUCAHUH MCCIIEIOBAaHUS BBIACISATH IPOBEPSIEMOE
npeanojoxxenue  (rumoresy),  pa3ivyath W UHTEPHPETUPOBATH
NOJIyYeHHBI pe3yJbTaT, HAaXOAUTh OIIUOKKM B XOJE ONbITA, J€NaTh
BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TEJN: dopMynupoBaTh IIPOBEPSIEMBIE
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOAKEHHOTO 000pyA0BaHUS,
3aMUChIBaTh XOJ OIbITa U (POPMYJIUPOBATH BHIBOABL;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHUSA, BPEMEHHM, MACCBHl Tela,
o0b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U
nu(@pOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKON BEIMUYHUHBI OT
JIPYrol € HCIOJb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYLIETOCS Tela OT BPEMEHM JBWKCHMS TeEJd, CHUJIBI
TpPEHUs CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJ, CUIIbI
yIOPYroCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BEMa
IOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTHU XUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Tela, OT IIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBHUM
IJIaBaHus TeJl, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM Y4€OHOTO WCCIEAOBaHUsA, CcOOMpaTh YCTAaHOBKY W
BBITIONHATh M3MEpPEHUs, CJeays MPeaIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJTYYCHHOW 3aBUCUMOCTH (DM3MUECKHX BEIHMYUH B BUJC
NpeIJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJABI MO pe3yibTaTaMm
UCCIIEIOBAHMUS;

NPOBOANTH KOCBEHHBIC HU3MEpPEHHsS (PU3NYECKHX BEIMYWH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CuUja TPEHHUS CKOJIBKCHUS,
JaBJICHME  BO3/AyXa, BbITAJIKUBAIOLIAs CWJIa, JEHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTH TeNO, KO3(PPHUIMEHT MOJIE3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysd NPENIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHUH HW3MEpPEHU COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIYHCIISITH 3HAUCHNE NICKOMOW BEJIMUMHBI,

coOroAaTh nMpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00opaTOPHBIM
o0opyI0oBaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOWMCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIIIHUecs COCyabl, Oapomerp,
phIYar, MOIBIKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHHUA (B TOM YHCIHE:
MOJIIWITHAKH, yCTPOMCTBO  BOJOIPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, TIOPIITHEBOW HACOC, apEOMETP), UCTIOB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecnieueHrs 6€30MacHOCTH MpU oOpalieHur ¢ npudbopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIIEH CPEIE;

OCYIIECTBIISATE OTOOp HCTOYHMKOB wuHpopmarmu B HHTepHeTe B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOIIUXCS
3HAHUA ¥ TYyTéM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIIETIATH
uHPOpPMAIIMIO, KOTOpas SBISETCS NPOTHBOPEYMBONW MIM MOXET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BAaTh MPH BBITIOJHEHUN YUY€OHBIX 3a/IaHUi HAYIHO--TIOMYJISIPHYIO
auTepatypy  (pu3MYeckoro - coaepaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypchsl cetd VIHTepHET, BIajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MUCHMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManu (PU3NIECKOTO COACpKAHUsI, B TOM



yycie MyOJu4HO JeNaTh KpAaTKHE COOOILIEHUS O pe3yJbTaTaX MPOEKTOB
WIM Y4eOHBIX MCCIEAOBAaHUM, IpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHbI NOHATUHHBIM anmapar Kypca (OU3MKH, COIpPOBOXAAThH
BBICTYIUUICHUE ITPE3EHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIEIOBAHUM paclpenesiTh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBUU C IOCTAaBJICHHBIMHU 3a/layami,
CIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBHUM, aJeKBaTHO OLIEHHUBAThH
COOCTBEHHBIM  BKJIaJA B  JEATENBHOCTh  TPYMIbL,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBAsE MHEHHE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kijiacce nmpeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCITI0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHbIC COCTOSHUS BEIECTBA, KPUCTATUTMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIeparypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JIBUraTelb,
AJIIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, AINEKTPUUECKOE TOoJe, MPOBOJIHUKI
U AUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMpEeHHE W CKAaTHe, TEeIulonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWJUIPHBIE SBJICHUS, HCTIAPCHUE,
KOHJIEHCAlMsl, IUIaBJIEHHWe, KpHUCTaJUIu3anus (OTBEpJEeBaHUE), KHUIIECHUE,
Teruionepeaaya (TEeTIOnpPOBOTHOCTb, KOHBEKIIHA, U3ITy4YEHHE),
IEKTPHU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEUCTBUS AICKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MAarHuTOB, JEHUCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, AJIEKTPOMATrHUTHAS WHIYKITUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SABJICHUE;

pacmo3HaBaTh TMPOSBJICHHE W3YYEHHBIX (U3WUECKUX  SBICHUNA B
OKPYXKaIOIeM MHpe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaJUIbl B Tpupoje, usinydeHue CoiHia, 3amep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHEs, CHETa, SJIEKTPUIECKUE
SBICHUS B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emMid, Jpeid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JUISl JKM3HU Ha
3emuiie, NOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HU3UYECKUE SBIICHUS, UCIIONB3YS
bu3ndecKkue BeTUINHBI (TEMIIepaTypa, BHYTPEHHST SHEPTHS, KOJIUIECTBO
TEIJIOTHI, yJleJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TeruioTa



TUTaBIICHUS, yJENbHAsl TEIUIOTa IMapooOpa3oBaHusl, yJeNbHAs TEIIoTa
CTOpaHHsS TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO EHCTBUS TEIUIOBOU
MAaIlIMHbI, OTHOCHTEIbHAS BJIAXKHOCTh BO3AyXa, JJCKTPUUECKUN 3apsi,
Cuja TOKa, DJIEKTPUYECKOE HAMNPSHKEHHE, COMPOTHUBJICHUE MPOBOIHHKA,
yIeIbHOE  COMpOTHBIEHHWE  BemiecTBa, paboTa U MOIIHOCTD
DIIEKTPUYECKOTO  TOKa), TpU ONHCAHWM TMPaBWIBHO  TPAaKTOBAThH
(GU3MYECKUN CMBICIT HCIIOJIb3YEMbIX BEIMYHH, 0003HAUEHUS U CIUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITNINH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TMOJIOKCHHUS MOJIEKYJISPHO--KUHETUYECKOU TEOPHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYMEPIO3UIIMN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl yyacTKa 1€, 3aKOH
Jbxoyns—JIeHla, 3aKOH COXpaHEHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIpQXXCHHE,

OOBACHITh (U3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTEPa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3yYeHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuyéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTOJB3YS 3aKOHBI U
dbopmyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIM3a
YCIIOBUS 3a/laydl 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX N7 pelIeHWs] 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pemieHus, MPOBOIUTHL PACUETHl W CPAaBHUBATH
MOJIYY€HHOE 3HaUYCHNE (PU3NYIECKON BETUYMHBI C U3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3NYECKUX METOMOB, HCIONB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATDH
POBEPSIEMOE  TIPEIIONOKEHNE, OIICHUBATh MPABWIBHOCTh IOPSIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJIUTh OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBJICHUA  WJTU
bU3NYECKUX CBOWCTB TN (KaNMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT IBETa H3Iy4aromieidl (MOrIouaoliei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomaan e€ TOBEPXHOCTH, OJJICKTPH3aIlMs Tel W B3aUMOICHCTBUE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,



BU3YyallM3allisi MArHUTHBIX TIOJIEW TMIOCTOSIHHBIX MAarHUTOB, JI€ACTBHUS
MarHUTHOTO TOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHHUTA,
CBOMCTBa DJIEKTPOABUTATENI TOCTOSHHOIO TOKa): (opmMyIupoBaTh
IPOBEPSIEMbIC MPE/IOJIOKEHHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHus, OMIMCHIBATH X0/ OMBITA U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MpPAMbIE  WU3MEPEHHS]  TeMIEpaTypbl,  OTHOCHUTEIbHON
BJIQXXHOCTH BO3/yXa, CHUJbl TOKa, HAIpPSKEHUS C MCIOJb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UUECKUX BEIMYHUH, CPAaBHUBATH
pE3yAbTaThl UBMEPEHUN € YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BEIMYHUHBI OT
JIPYro C  UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUJIOIIAJXd MONEPEeYHOTO
CEUYCHHS U YACIBHOTO COMPOTUBJICHUS BEIIECTBA IPOBOIHUKA, CHIIBI TOKA,
UAYIMEro d4epe3 TMPOBOAHWK, OT HAMpsHKEHUS Ha TMPOBOJHHUKE,
UCCJIEIOBAHUE TOCJIEOBATEIBHOTO U  MapajlIebHOTO  COEIUHEHUMN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOUpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCUMOCTH B BHUIE TaOMUIl W TrpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIHTATAM HCCIICIOBAHNS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yAenbHas
TEIJIOEMKOCTh  BEIIECTBA, COMNPOTUBIEHUE MPOBOAHHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOMpaTh
IKCIIEPUMEHTAJILHYIO0 YCTAHOBKY, CJIENYs MPEIJIOKCHHON HWHCTPYKIIUH, U
BBIYHCIIATHh 3HAYCHUE BEIIMUUHEI;

coOJr01aTh MpaBuUiia TEXHUKUA 0€30MaCHOCTH MpHU paboTe ¢ JabopaTOPHBIM
000pyTI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEUCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX ONUCaHus (B TOM 4YHCIE:
CUCTEMa OTOIUICHHSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEepMETp,
BOJIbTMETP, CUETUMK OJIIEKTPUUECKOW HHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHI, HArpeBaTEIbHbBIC JECKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, JICKTPOIBUTATENH TIOCTOSTHHOTO TOKA),
UCIIOJIB3YsI 3HAHUS O CBOWCTBaX (PU3MUYECKHUX SIBICHUH W HEOOXOIUMBIE
bu3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENbHbBIC
npubOpel MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CrOpaHusi, SJEKTPOCKOT, PEOCTAT), COCTABIATH CXEMbBI DJIECKTPUUCCKUX



Ieneil ¢ Tmocie0BaTeIbHBIM U MapaJJICIbHBIM COCTUHEHNEM JJIEMEHTOB,
pasnu4as ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB JJIEKTPUIECKUX TETIEH;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HCTOIL30BaHMs (U3MYECKUX 3HAHWA B TOBCETHEBHOUN
XKU3HU U1 oOecrieueHus: 0e30MacHOCTU MPHU O0pallleHuH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUS
HOPM IKOJIOTUYECKOTO TOBEJICHUS B OKPYIKAIOIIEH CpeIe;

OCYIIECTBIATh TMOWUCK WHGOpMAIMK  (DU3UIECKOTO COACp)KAHUA B
WNuTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUH H MYyTEM CpaBHEHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACTATH  HWHGPOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
UCTIONIb30BAaTh MPH BBITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYIHO--TIOMYJISPHYIO
JUTEPATYPy (PU3MUECKOTO CONIEpkKaHUS, CIPABOYHBIC MAaTEepPUAIbI,
pecypchl cetn MuaTepHeT, BianeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi MHGOPMAILIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mass uHPOpMAIMI0O W3 HECKOJIbKMX HCTOYHUKOB (PU3HYECKOTO
COIepXaHUs, B TOM 4YHCIEe MyOJUYHO TPEACTABIATh PE3yJIbTAThI
MPOCKTHOW WJIM HCCIICIOBATEIHCKON JESITEIIbHOCTH, MPU dTOM T'PaMOTHO
UCIIONb30BaTh M3YYCHHBI TIOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHUE MTPE3CHTAIUCH;

IpPU  BBHITIOJHEHWH YYEOHBIX TPOEKTOB M WCCICAOBAHUN (DU3UIECKUX
MPOIIECCOB pacHpenessiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33/[a4aMH, CJICJUTH 32 BBITIOJHEHUEM IJIaHA JACUCTBUIN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIeSITEIIBHOCTD TPYIIIBI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOHMDIUKTHI.

K xonIy o0yuenus B 9 kijiacce nmpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINUXCS YMEHUH:

UCIIOJB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmanus
(ympyrasi, miuacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTbh W NEPErPYy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO TeJsla, paBHOBECUE, MEXAHUYECKUE KOJICOAaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTpPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh,
CHEKTPbl UCIMYCKAaHUS U TOTJIOUICHHUS, aib(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIBI, IAEPHAS SJHEPreTHKA;



pasznuyaTh SIBJIEHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE [BU)KEHUE, CBOOOJHOE
naJieHUue TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIpbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHHUE, OTPAKEHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CIIEKTP M CJIOKEHUE CIEKTPaJbHBIX IIBETOB, JHCIEPCUSl CBETA,
€CTEeCTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO0 CIEKTpa
U3JIyYEHHS ) MO OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpyXarmieM Mupe (B TOM uucie (U3NUECKUE SBICHUS B TPUPOJIE:
MPWINBHI ¥ OTJIMBBI, ABIKEeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KHMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPA(PHOIETOBOTO Y PEHTTEHOBCKOTO W3IIYYCHHH, €CTeCTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHUHEPAJIOB, JIEWCTBHE pPAJAMOAKTUBHBIX MW3IyYEeHUH Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBONCTBA (MPHU3HAKH) (PU3NUYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
dbu3nyeckue BeIUYUHBI (CpelHsSsl W MTHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, NEpeMElleHHue, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TpPEHMS, CHJIa YNPYrOCTH, CUJIA TSHKECTH, YCKOPEHHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HUMIIYJIbC Tela, WMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOUIIHOCTb, MOTEHIMAIbHAS SHEPrus Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAsI SHEPTUs CHKATOU
NPYXXUHBI, KUHETHYECKass SHEprus, IOJIHAas MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIeOAHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEb MPEJIIOMJIEHUS CPEAbl), MPU OMUCAHUU
NpaBUJIBHO TPAaKTOBaTh (U3MUECKUN CMBICI MCIOJIb3YEMbIX BEJIUYUH,
0003HaueHUd W €AUHMIIBI (DU3UYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUECKYI0 BETUYMHY C APYTHMMHU BEIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYHWH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHLMII CYNEpPHO3ULUN CWI, NPUHLUUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUs] MMITYJbCa, 3aKOHbI OTPAXXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsAA0BOI0 U MAaCCOBOIO YHUCEI
OpU SACPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATh (PU3UYECKUE IPOLECChl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH
NPUYUHHO--CIIEICTBEHHbIE  CBS3M, CTPOUTh OOBICHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemate pacuéTHble 3a7add (Omuparomuecs Ha cucteMy u3  2-3
YPaBHEHHUI), UCIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJMYMHBI: HA OCHOBE aHajJM3a YCJIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISBIATH HEJOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEIUEHUS, IPOBOJUTH PACUETHI U
OLICHMBATh  PEAJTUCTUYHOCTh IMOJYYEHHOTO 3HA4eHHUS (PU3NYECKOU
BEJIMYHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HCCIIENOBAHUS, BBIJCIATDH
IPOBEPSIEMOE  TPEIIOJOKEHUE, OLEHUBATh IPaBUWIBHOCTh IOPSIKA
IPOBEJCHUS  MCCIICJOBAHUSA, J€laTb BBIBOJABI, HMHTEPIPETUPOBATH
pe3yapTaThl HAOJIOIEHUI U OTIBITOB,;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHS SHEPruM, 3aBUCUMOCTb IEpHOAa KOJEOAHMH MPYKUHHOIO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOaHUH, TPAMOJIMHEHOE PACPOCTPAaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB HM300pa)k€HHs IpeaMera B coOuparouiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX MU JIMHEHYAThIX CIEKTPOB HU3JIYUYEHUS):
CaMOCTOSITEJIBHO  COOMpAaTh YCTAHOBKY U3 M30BITOUHOro Habopa
o0Opy/sOBaHUs, OMNUCHIBATH XOJ] ONBITa M  €ro  pe3yibTarhl,
(dbopMynupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpenesnss
CpelHEee 3HayeHHe U3MepsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparomieid JTuH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEpPEHUs
(M3MepUTETHLHOTO MPUOO0pPa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HM3MEPEHUHM (3aBUCUMOCTH IYTH OT BPEMEHHU



IpyU PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyaJbHOM CKOpOCTH, Mepuoia
KOJICOaHUI MaTeMaTHYeCKOro MasTHUKAa OT JJIMHBl HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUs CBETa OT yIJIa MaJIeHUs U yIJia MPEeJOMIICHHs] OT yria
NajeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl IMOJYYEHHOW  3aBUCHMOCTH
bu3nuecKkux BEIUYMH B BUAEC TaONMIl U T'papUKOB, J1€aTh BBIBOJBI IO
pe3yabTaTam UCCIeI0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH (CpenHsis
CKOPOCTh M YCKOpEHHE Tella MpH pPaBHOYCKOPEHHOM JBHKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MPYXKHUHBI, KOAIPPUIIUEHT
TPEHUs! CKOJBXKEHUS, MEXaHudeckas padoTa M MOIIHOCTb, YacTOTa M
nepuoJl KojeOaHWii MaTeMaTH4yecKoro M MPYKUHHOTO MAasSTHHUKOB,
ONTHYECKass Cuja coOuparomield JHH3bI, PaTuOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBINIOJIHATh U3MEPEHHUSI, CIENysl MPEI0KEHHON UHCTPYKIMHU, BBIYUCISATH
3HAUYE€HHE BEJIMYMUHBI U aHATTM3UPOBATH MOJYYEHHBIE PE3YJIbTaThl C YYETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh MpaBuia TEXHUKUA 0€30MacHOCTH pU padboTe ¢ 1ab0paTOPHBIM
o0opyI0oBaHUEM;

pa3nuyaTh OCHOBHbIE NPU3HAKM M3YUYEHHBIX (PU3NYECKUX MOJEIEeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOUYHUK
CBeTa, JydY, TOHKas JHH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO AJIpa;

XapaKTepu30BaTh MPUHIUIBl JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM 4YHUCIE:
CIUJOMETp, NaTYUKU TIOJIOKEHHS, PACCTOSIHUS M YCKOPEHHsS, DPaKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3MMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaxX (U3MUECKMX SBJICHUM U  HeoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCII0JIb30BATh CXEMbl U CXEMATUYHBIE PUCYHKU U3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU PEIICHUH Yy4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl s
MOCTPOEHUS N300paKEHHI B MIIOCKOM 3epKaJie U coOUparoien JMH3e;
OPUBOAUTH  MpUMEPHl  (HAXOAWTh  HWH(QOpMaALMIO O  TIPHUMEPAX)
IPAKTHYECKOrO HCIOJb30BaHUS (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU U1 oOecrieueHus: 0e30MacHOCTH MPH O0palleHuH ¢ MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH Cpejie;



OCYILECTBJIATh TOUCK HWHpopMammMu (U3NYECKOTO COJACpXKaHUA B
HutepHere, caMOCTOATENHHO (GOPMYIHPYsI TOMCKOBBIM 3a1poc, HaAXOUTh
IYTH OINpPEENICHHUs TOCTOBEPHOCTH MOJIYYEHHOM MH(pOpMAIMU HAa OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIHHBIX UCTOYHUKOB;

WCTIOJIB30BATh MPH BBIMOJIHEHUH YYEOHBIX 3aJIJaHU HAYIHO--TIOMYJISIPHYIO
auTeparypy  (pu3MuUecKkoro - coaepikaHus, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
WHPOPMALIUK W3 HECKOJILKUX HCTOYHUKOB (U3NYECKOTO COMCpPIKAHHMS,
nyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOEKTHOM MITM MCCIIEI0BATEIbCKOM
NESITEeIbHOCTH, TpPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3YUEHHBIH
NOHATUMHBIN ammapaT HM3y4aeMoro pasaena (U3UKH U COIMPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAlMel C Y4E€TOM OCOOCHHOCTEW ayTuTOPHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypchl
Pazgen 1.®@u3nka u e€ posib B NO3HAHUU OKPYKAKOIIEr0 MUpa
bubnunorexa [IOK
1.1 o - 2
H3Hia - Hayka o fpupose https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 o 2 1
MIBHHCCIHE BETHHMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 bubmorexa OK
' e A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6

Pa3nen 2.1lepBoHayanbHble CBeeHNUsI O CTPOCHUM BellecTBa

2.1 CrpocHue BelecTBa 1 bubmorera [IOK
' p B https://m.edsoo.ru/7f416194
29 JIBr>KeHWE U B3aMMOICMCTBUE YACTHI] 5 1 bu6muoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPEraTHRIC COCTOANMA BelllecTa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3./IBu:keHne U B3auMojieiicTBHe TeJl
but6mmoreka [IOK
A M
3 CHAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194
32 HNuepus, Mmacca, IOTHOCTh 4 1 but6mmoreka [IOK




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

bubnunorexa [IOK

3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4./laBjieHue TBEPABIX TeJl, JKHAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2 Jlasnenue xKuaKocTn > https://m.edsoo.ru/71416194
bubnunorexa [IOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/71416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYyKEHHOE 7 3 bubnmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea S5.Pabora u MOIIHOCTH. DHEPrus
bubnunorexa [IOK
. 1
>1 PaGoTa u mommHoCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 HpocThie mexanm3MbI > ! https://m.edsoo.ru/71416194
bubnunorexa [IOK
>3 Mexanuyeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE BpeMms 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KVIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pa3gen 1.TensioBuIe IBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [JOK
’ p B https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
1.2 T 21 1 5
CTIIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2.2yekTpryecKkne 1 MATHUTHBIE SIBJICHUS
)1 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE TeJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [{OK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubnunorexa [IOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
24 SEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3zgen 1.Mexannueckue siBJCHHUS
L1 MexaHn4ecKoe JBUKCHUE U CIIOCOOBI €TI0 10 1 bubnunorexa [IOK
' ONKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2.Mexannueckue KoJe0aHuss U BOJIHEI
bubnunorexa [IOK
2.1 Mexanndeckue Kojeba 7 3
RARHICCIIE KOJChamA https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCRUC BOTIHH. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3zgen 3.2/1ekTpoMarHuTHoe 10Jie ¥ 3JIEKTPOMATHUTHbIE BOJIHbI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
) 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4.CBeToBbI€ IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41ada6

bubnunorexa [IOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
43 Pasznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pa3nen S.KBaHTOBBIE SIBJI€HUS
but6mmoreka [IOK
5.1 Hcnyckanue u norjiomeHne cBeTa aToMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
32 CTpoerne aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
53 JIEpHBIE PEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pasznea 6.I1oBTOPUTEILHO-00001HAKO NI MOYJIb
6.1 [ToBTOpenue u 0000IIEHHE CONEPIKAHUS 9 5 bu6nuorexa [IOK
) Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







HOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Kontpoaenkie  Ipakrideckue i[?»y‘leﬂl/lﬂ :)Iﬁ:)l:l[:’.OBaTeJIbele
padoTsI padoThbI pecypesI
| ®dusuka — HaykKa O MPUPOJIE. 1
SIBneHus: npupoabl
2 du3nyecKue SBJICHUS 1
3 duznueckre BeIUYUHbBI U UX 1
U3MEepeHue
Ypoxk-uccnenoanue "M3mepenue
4 TEeMIIEpaTypbl MPU TOMOIIIH | |
AKUIKOCTHOTO TEPMOMETPA U AaTUUKa
TeMrneparypbl"”
MeTo bl Hay4YHOTO MO3HAHHUS.
5 Onucanue pu3NUeCKux SBICHUN C 1 bubmorexa [TOK
¥ https://m.edsoo.ru/ff09f72a
MTOMOUIbIO MOJIENEH
VYpok-uccnenosanue "[Iposepka
6 TUIOTE3bI: JabHOCTD MOJIETA MIapHKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpITIe, YeM OOJIbIIe BBICOTA ITycKa"
Crtpoenue BemiectBa. ONBITHI,
7 JIOKA3bIBAIOIIUE TUCKPETHOE 1 bubmorexa [JOK
https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIeCTBa
8 JIBI>KEHUE YacTHIl BEIIECTBA 1 bubnnorexa LHOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 11O

9 HaOJIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA
Oc00EeHHOCTH arperaTHbIX COCTOSTHUMN
1 BoJIbI. O000IIIEHNE 10 pa3AeTy bubnuorexa [{OK
«IIepBoHauanbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHuueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa [TOK
https://m.edsoo.ru/ff0a05¢6
JBIDKCHUE
bubnunorexa [IOK
13 CKopocte. EHHHILb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM ABUKEHUS bubmorexa OK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — mepa bubnmoreka [JOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInorHOCTE BemecTBa. PacueT maccel bubnunorexa [IOK
1 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue
TUIOTHOCTHU TBEPIIOTO TEIa
18 Pemenne 3amau mo teme "I1moTHOCTH bubnunorexa [IOK
BemecTBa" https://m.edsoo.ru/ff0al23c¢c
Cuiia Kak XapaKTepucTUKa
19 B3auMojercTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopaTopnas pabora «M3yuenue

3aBUCUMOCTH PACTAKCHUA




(medopmanuu) Ipy>KHHBI OT
MPUITOKEHHON CUJTBI»

21 SIBnenue tarorenusa. Cuia TSHKECTH
CBS3b MEXIY CUJIOH TSIKECTH U
2 . ﬂyB Pewwemie bubmuorexa [{OK
Maccoii Tena. Bec Tema. Pemenn
" https://m.edsoo.ru/ff0al778
3aga4 o teMme "Cuia TsKecTh
7 Cuia TSKeCTH Ha APYTrHuX IJIaHeTax. bubnmoreka [JOK
Du3nYeCcKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubnunorexa [IOK
24 WNsmepenne cuin. JluHaMOMET
p A P https://m.edsoo.ru/ff0al8cc
25 B o bubmuorexa [{OK
ec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoskeHue AByX CHJI, HaIIpaBJIEHHBIX
26 . v . P bubnunorexa [IOK
110 OJHOH IIPSIMOH.
8 o P https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT
27 Pemenue 3amau mo reme
"PaBHoneiicTByromas cui"
Cuna tpenus u €€ Bubl. TpeHue B bubnuorexa [{OK
28
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «/3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS
9 R . bubmuorexa [{OK
CKOJILKEHHUS OT CHJIBI JABIEHUS U
a https://m.edsoo.ru/ff0alcc8
XapakKTepa COMPUKACAOIINXCSI
MOBEPXHOCTEM»
30 Pemrenue 3amau Ha onpeeneHue
PaBHOJICHCTBYIONIEH CHUITBI
31 Pemenue 3agau o temam: «Bec bubmuoTexa [{OK

tenay, «['padpudeckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbly, «PaBHOAECTBYIOIIAs
CHIT»

Konrponsnas pabora o remam:
«MexaHnuueckoe JBIKeHUe», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«['padpuueckoe n3odpakeHUe CUII»,
«Cuner»
Jasnenue. CriocoObl yMEHBIIICHUS U bu6muoreka [IOK
33
YBEJIUYECHUS aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenwne raza. 3aBUCUMOCTb
34 aBJIEHHUs ra3a oT 00bEMa bubmmorexa [OK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya maBieHUS TBEPABIMU
35 Tenl;nfn mi KOCTSIMH 1 Ir)eI1[3aM1/I bubmorexa LIOK
» A ’ https://m.edsoo.ru/ff0a25b0
3axkon ITackams
36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JICUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlapneHue B bubnuorexa [{OK
JKUIKOCTH U rase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coo0
OODIHAIOMHECA COCY T https://m.edsoo.ru/ff0a2970
39 I'unpasnudeckui mpecce bubmmorexa [OK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiaeBoit
SKUJKOCTHBIN HACOC
A1 ATMmocdepa 3eMu ¥ IPUUUHBI €€ bubnmoreka [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmocepHoe bu6muoteka [JOK




JIaBJICHHUE

https://m.edsoo.ru/ff0a2b5a

W3mepenune atmochepHOTO aBICHUS.

but6mmoreka [IOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa LHOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomertp-anepoua. AtmocdepHoe bubmuoteka [JOK
JTABJICHHUE HA PA3JTUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amgau o reme "
AtmocdepHoe naBienue"
JleiicTBUE )KUIKOCTH U Ta3a Ha
47 MOrPY>KEHHOE B HUX TEJO. bubmorexa TOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBI, bubnunorexa [IOK
JNEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnas paboTa 1mo Teme
49 «/ccnenoBanue 3aBUCHMOCTH Beca bubnunorexa [IOK
TeJa B BOJAE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YacTH Tea»
bubnunorexa [IOK
30 Hnaanme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa WIn
KOHCTPYHPOBaHUE JIOAKU U
omnpeaeneHue e€ rpy30n0abEMHOCTH"
52 Pemenue 3anau no temam: «llnaBanue bubmuorexa [{OK




cynoB. Bo3nyxomnnaBanuey,
«/laBieHue TBEPABIX TN, KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o Teme

53 «/laBneHue TBEPABIX TEJ, KUIKOCTEU

Y Ta30B»
but6mmoreka [IOK

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

bubnunorexa [IOK

33 MormsocTs. EAUHALE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, pPa3BUBAEMOM pu 1
noanbéMe o Jjectauie"

57 IIpocteie MexaHu3Mbl. Poryar.

PaBHOBecue cui Ha peruare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaboparopHnas pabota 0.5 bu6muoreka [IOK
«MccnenoBanue ycioBH paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3agau nmo reme «Y cioBust bubmuorexa [{OK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBust
Mexanmu3ma. Jlaboparopuas pabota

60 . 0.5
«3mepenne KI1/] HaknoHHOM
MJIOCKOCTH

61 Pemenue 3amad o reme "Pabora, bubnuorexa [{OK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuveckasi SHEPTHSL. bubmuoTexa [{OK




Kunernueckasi 1 noTeHIIManbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUH MPU
CKAaTBIBAHUHM TE€JIa IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas padoTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teMe "MexaHnueckoe IBmxkeHue"

bubnunorexa [IOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHbIit ypok. Pabora ¢ Tekcramu
1o reMe "JlaBieHue TBEPABIX TEM,
JKUAKOCTEN U ra3oB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprHbIit ypok. Pabora ¢ Tekcramu
o Teme "PaboTta. MOMIHOCTb.
Oneprus”

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

68

12




8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakruueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcebl
OcCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTO, JKUIKOTO U | bu6nuorexa [IOK
ra3000pa3HOro COCTOSHUN BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOr0 COCTOSIHUI |
BEILIECTBA HA OCHOBE MOJIOKEHHU I
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuaeckue u amopdHsbie Tena 1 bubmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUWJUISPHOCTD. 1 bu6muoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmMpeHue U cxxatue 1 bubmmorera IHOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATypPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHIl
9 Buytpennss sneprus. CrocoOsl | bu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 bu6muoteka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakrudyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB M MAaTEpUAJIOB B LIETAX

bubnunorexa [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus "

12 KonnuecTBo TemnoTel. Y nenbHas bubnunorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OalaHca. bu6muoreka [IOK
TennooOMeH u TEII0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota

14 "Uccnenopanue sBiICHUS bubnuorexa [{OK
TEITI000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmuecTBa TEIIOTHL,

15 HEOOXOMMOTO JJII HarpeBaHus Teja
Y BBIJIESIEMOT0 UM IIPU OXJIAXKICHUN

16 JlaGopaTopnas pabora "OnpenencHue bubmuoteka [JOK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y JebHas TEIIoTa bu6muoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHUE

18 KPUCTAIMYECKUX TeJ. Y aenbHas bubnnorexa LHOK

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

TEII0Ta TUIaBJICHUS

19 JlaGopaTopnas pabora "OnpenencHue bubmuoteka [JOK
YAEIbHOM TEIUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIHS. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunune. Y aenpHas Temiora but6mmoreka [IOK




napooOpa3oBaHUs M KOHICHCAIIHH.
3aBHCUMOCTB TEMITEPATYPBI KUTICHHS
oT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxaocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTEJILHOW BJIAXKHOCTH BO31yxa"

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

23

Pemenwue 3a1au Ha onpeieiieHre
BJIQKHOCTH BO3yXa

24

[TpuHIUIBI paOOTHI TETITIOBBIX
neurateneii. [TapoBast TypOuHa.
JIBUTaTeNh BHYTPEHHETO CTOPaHUs

25

KIIJI TerioBoro ABUraTes.
TeruioBble JBUTATENN U 3allIUTa
OKpY>Karolle cpeibl

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

26

3aKOH COXpaHEHMS U IIPEBPALLECHUS
OHCPIUU B TCIJIOBLIX IMPOLICCCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TenaoBhIe SIBICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

but6moreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas padoTa mo teme
"Tennossle sABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIMEW U IPU
COMPUKOCHOBEHUH"




B3anMozencTeue 3apsyKeHHBIX TElL.

bubnunorexa [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE T0JIE.

0 HanpsiskeHHOCTB JIEKTPUYECKOro bu6nuorexa [IOK
noss. [IpuHumMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX MOJIEH
Hocurenu snexTpudeckux 3apsiaoB.

33 OnemeHTapHbli 3apsaj. CTpoeHue
aToMa

14 [IpoBOHUKY U TUATEKTPUKU. 3aKOH bubnunorexa [IOK
COXPaHEHUS NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha npuMeHeHUE bubnmoreka [JOK
CBOMCTB AJIEKTPUUYECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUI TOK, YCIIOBUS €TI0

36 cyuiectBoBaHus. Mctounuku bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIefcTBUSI 2TEKTPUUECKOTO TOKA bubmmorera LOK

https://m.edsoo.ru/ff0a96b2

Ypoxk-uccnenoanue "Jleiicteue

38 AIEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

19 DJIEKTPUYECKUI TOK B METaslIax, bu6muoreka [IOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LHenb U €€ COCTaBHbIE
qyacTu
Cuna toka. JlabopaTopHas pabora

41 "N3mMepeHue 1 peryiupoBaHue CUIIbI 0.5 bubnmorera LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DIEKTPUUECKOE HAMIPSKCHHE.
BoasT™metp. JITaboparopnas pabota

bubnunorexa [IOK

42 "U3MepeHune u peryaupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HarpsKeHus "

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTa "3aBUCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6muoreka [IOK
MPOBOJHUKA OT €r0 JJIUHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 151 ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aad44a

1enu
JlaboparopHnas pabora
"HcciaenqoBanye 3aBUCUMOCTU CYIIEI

46 TOKa, UAYILIETO Yepe3 PE3UCTOp, OT 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TIPOBOIHUKOB
Jlaboparopuas pabota "IIpoBepka

43 IIpaBWJIa CII0KEHMSI HANIPSLHKEHUH TIPU | bu6muoteka [JOK
MOCJIEAOBATEIIFHOM COEAUHEHUH ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
Jlaboparopuas padota "IIpoBepka

49 MpaBujIa JJis CUJIbI TOKA MPU | bubnunorexa [IOK

napajjicJibHOM COCANHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHUE

50 3akoHa OMa U1t pa3InuyHOro bubnnorexa LHOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHHMSI TIPOBOHUKOB
51 PaboTta 1 MOITHOCTB ANEKTPUIECKOTO bu6muoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Omnpenenenue
52 a00TBI U MOIIHOCTH JJIEKTPHUUECKOTO bubmmorexa LOK
p | p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUYECKHE e U MOTPEOUTENN
53 DIIEKTPHUUECKOI DHEPTUH B OBIT bubmmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3aumoaercTBus. [1oCcTOSHHBIH
AJIEKTPUYECKUM TOK"
KonrponsHast pabora o Teme
"DJIeKTpHUUEeCKUE 3apsaabl.
55 3a H)I(TGII)-IHBIG Tela I/IpI/IX bubmmorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSHHBIH
AJIEKTPUYECKUM TOK"
56 ITocTostHHBIE MATHUTEL, UX
B3alMOJIECICTBUE
VYpok-uccnenosanue "M3zyyenue bu6muoreka [IOK
57 . "
TOoJIEN TOCTOSIHHBIX MarHuToOB https://m.edsoo.ru/ff0ac3d0
MarauTtHoe none. MaruuTHoe 1oJjie
but6mmoreka [IOK
58 3eMJIH U €ro 3HaueHue U )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarauTHoe nose
IEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTYIIKHU C TOKOM

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

60

[IpuMmeHeHHe HMEKTPOMArHuTOB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neiicTBUSI MarHUTHOTO
OJIS1 HAa MPOBOJIHUK C TOKOM"

0.5

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

61

QHGKTpOﬂBI/II‘aTeHB IIOCTOSAHHOT'O
ToKa. Mcnonp30oBanue
BHGKTpOﬂBI/II‘aTeHeI\/f B TEXHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AJIEKTpOABUTATENS "

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

62

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

63

OnextporenepaTop. CriocoObt
MOJTyYEeHHUS JIEKTPHUUECKOW IHEPTUH.
DNEeKTpPOCTaHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

64

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U
Mar"HuTHbIe gBiIeHus"

65

KontponbHas padoTa mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJICHUS"

but6moreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

but6mmoreka [IOK




o teme "TemnoBele gBiaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIit ypok. Pabora ¢ Tekcramu

67 110 Teme "HOCTVOHHH,E" i ! ngs?;l;?:;(sigrou}:macdw
ANEKTPUUYECKUN TOK
68 PesepBHbIit ypok. Pabora ¢ Tekcramu 1
mo Teme "MarauTHbIe SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOIT'PAMME




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabnsie  Ipakrueckue fd[:;:eﬂﬂﬂ :gl()bal::)l;:fenbnme
padoThI padoTsI pecypen

| MexaHuueckoe OBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYEeCKOTr'0 JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBUXKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMonnHetHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpsiMonMHENHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABMKEHUS. 1
I'padux cxkopoctu
Jlaboparopnas padota "Onpenenenue

7 YCKOpEHHUs Teja npu | | bubnnorexka HOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

2 CBoOonmuHoe nmagenne tei. OIbITH 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TTIO 1 bubnmoreka [JOK
okpyxxHocTH. [lepuos u yactora https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akoH HproToHa. Bexktop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubmmoreka [JOK
PaBHopelicTByrOIAsA cruita https://m.edsoo.ru/ff0ac72a
13 Tpetwuii 3akon HproTona. bubnnorexka HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npUMEHEHUE Bbubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubnmoreka [JOK
15 Cuna ynpyrocti. 3axow ['yka https://m.edSO(I)_.Iru/ftDaecaZ
16 Pemenue 3amgau no reme «Cuiia
YIPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnnorexka HOK
JKECTKOCTU IPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnorexka HOK
18 Cuna Tpenus https://m.edsocl)l.ru/fﬂ)aﬂ 38
19 Pemenne 3agay mo teme «Cuna bubnunorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
koa(duimenTa TpeHUs CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no reme "3akoHbI
21 Hrrotona. Cuna ynpyroctu. Cuna bubnmoreia LIOK
\ https://m.edsoo.ru/ff0atb8e
TPECHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najacHus

Ypok-koupepenius "JIBuxeHue Tl

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amakTuku"
Pemrenue 3agad mo teme "Cuna
24 TSYKECTU U 3a4KOH BCEMUPHOTO bubmmorexa [OK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBas kocMuueckas CKOPOCTb. bubnmoreka [JOK

25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUaIbHONW TOUKHU.

2 AOcomoTHO TBEPAOE TEIO. bubnmoreka [JOK
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuinsl. LleHTp TsKECTH

)3 Pemenne 3amau mo teme "MoMeHT Bbubnmuoreka [IOK
cunsl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHUYeCcKOe IBIKEHUE buGnnorexa LIOK

o " ' https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KonrponsHas pabora o Teme
30 "MexaHH4YeCKOe IBIKEHNE bubmmorexa LIOK
. | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue Ten
Nmnynbce Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUs UMITyJbCa. YIPYroe u bubmmorexa [TOK
P y o pyr https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBUE

1 Pemenne 3amau mo teme "3akoH Bbu6nmuoreka [IOK
COXpaHeHus umnyJsbca' https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeaktuBHOE




IBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexanuueckas paboTa ¥ MOIIHOCTb bubmmorexa [OK
https://m.edsoo.ru/ff0b0ag4
35 PaboTa cHIIbI TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «Onpezaenenne
16 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHHUH TeJa 1o
TOPU30HTAIILHON TOBEPXHOCTH»
17 CBs13b DHEPTUU U paOOTHI.
[ToreHmmansHas 3HEprust
o Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETHUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpPaHEHUS SHEPTUU B
MEXaHUKe
40 Jlaboparopnas padota «/3yuenue bubnmoreka [JOK
3aKOHA COXPAHEHUS YHEPT UM https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe IBUKEHHE U €TI0 Bbubnuoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeOaHus. bubnnorexka HOK
BreinyxaeHnsie koeOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuuecKuil U NPy KUHHBIA
MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh
44 neproa KoJeOaHuid OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 IIpeBpaiienue 3HEpruu npu

MEXaHUYECKUX KOJEeOaHUIAX




46

Jlaboparopnas pabota «Onpenenenue
YJaCTOTHI U TIEpHO/Ia KoJeOaHu i
NOPY)KUHHOTO MasiTHUKA

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

47

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

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

48

Mexaunueckue BoJaHBI. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

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

49

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

50

3Byk. PacnipocTpaneHnue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

Ypok-koHpepenus "YIpTpa3ByK u
nH(]pa3ByK B MPUPOJIC U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "3aKOHbI COXPaHECHUS.
MexaHnueckre KojieOauus U BOJIHBI"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonrponsHast pabora o Teme
"3akoHbI coxpaHeHus1. MexaHuueckue
KoseOaHus U BOJHBI"




DNEeKTPOMarHuTHOE MOJIE.

Bbubnuoreka [IOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1IEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "llkama
58 3JIEKTPOMAarHUTHHIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOI CBA3H"
Vpoxk-uccinenonanue "M3yuenue
59 CBIZ)ﬁCTB 3JIEK OMarHI/ITHy;x BOJIH C bubmorexa [IOK
o \ https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Pemrenue 3a1au Ha onpeneneHue
60 4acTOTHI U IJIUHBI AIEKTPOMAarHuTHOU
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 Cko OI())TB cBeTa Bomi)osme CBOMCTBa bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuneitHoe
62 aclpOCTpaHEHUE CBETA. 3aTMEHUS bubmorexa HOK
pacpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHsI CBETA. 3epKaia.
63 Pemnrenue 3agad Ha npuMeEHEHUE buGnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomiienue cBeta. 3aKkoH bubmmoreka [JOK
MPEIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTPAXKEHUE CBETA.
65 Hcnonb3oBanue MoaIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUs B ONITUYECKUX CBETOBOAAX
66 Jlabopartopnast pabota "HccnenoBanue




3aBUCUMOCTH yIJIa IPEJIOMIICHUS
CBETOBOIO JIy4a OT yIJla [TaJlcHus Ha

nn

rpaHulie "BO31yX-CTEKIJIO

VYpoxk-koHpepenuus "VcnonapzoBanue

67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTrueckast cuiia TUH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bubmuorexa [JOK

69 [Toctpoenne n300paskeHMid B TMH3aX https://m.cdsoo.ru/f0b4dda
Jlaboparopnas padota "Onpenenenue

70 (bOKyEHOFﬁ pacho;IHm u oimqecxoﬁ bubmmorexa OK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIeH JTNH3HI"

71 Ypok-koHpepeHnus "OnTudeckue bubnnoreka HOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa LOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanutsb 3peHue"

PasnoxxeHue 6enoro cBeTa B CIIEKTP.

74 OnbiTel HetoToHA. Crioxkenue bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnbITHI 11O
pa3okKeHUIo Oesoro cBeTa B CIEKTP U

Bbubnuoreka [IOK

75 BOCHPUSTHIO I[BETA MPEIMETOB IIPU UX

HaOJIIOICHNH Yepe3 [BETOBHIC
¢bunbTpH"

https://m.edsoo.ru/ff0c0e2a




VYpok-nipaktukym "BonHoBbIE

76 CBOWMCTBA CBETA: JUCIIEPCHS,
uHTephepentus u qudpakmms"
77 Omnsitel Pe3epdopaa u ruianerapHas bubnnorexka HOK
MOJEIIb aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue U MOIVIOLIEHUE CBETa
79 atromoM. KBanTel. JInHeiiuareie bubmorexa [IOK
) ) https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 Ypoxk-nipaktukym "Habmronenue bubnnorexka HOK
CHEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Crpoenune atomHoro siapa. Hykinonnas bubnnorexka HOK
82
MOJeIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpaALICHUS. bubnmoreka [JOK
H3zoTomsr https://m.edsoo.ru/ff0clal4
’4 Pemenwne 3agau mo teme: Bbubnuoreka [IOK
"PanuoaktuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmana
Vpoxk-koH(pepeHius "PagnoakTHBHBIE
86 I/I:SI eHI/If({b Bli'l I/II-[ 0JIc MI; HITHHE bubmorexa [IOK
yi | PHPOAE, MEIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakuH. 3aKOHBI
87 C(f[X paHeHII;I 3aH51 OBOT'O M MacCOBOI'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1¢c58
YHCel
28 DHeprus cBA3U aTOMHBIX sifiep. CBsi3b bubnnorexka HOK

MacCChbl 1 SHCPIrun

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3amgau no reme "Snepueie
peakun"

90

Peakuuu cunTe3a U eaeHUS sEp.
Ncrounuku sHeprun ConHua v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. JleincTus
PaZMOaKTUBHBIX U3JTyYEHUH Ha JKUBbHIE
opraHu3msl"

92

[ToaroroBka K KOHTPOJILHOM paboTe MO
Teme "DJIEeKTPOMArHUTHOE MOJIE.
DEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c223¢e

93

KontponbHas padoTa mo teme
"DNEeKTPOMarHUTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI.
KBanrtoBsie siBneHus"

94

[ToBTOpenue, o6o0ICHNE.
JlaGopaTtopnbie paboThI 1O KypCy
"BzaumoneiictBue ten"

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTrOopenue, o6o0menue. Perenne
pacyeTHHIX U KaYECTBEHHBIX 3a]1a4 110
teme "TerioBble mpoiecch”

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpeHue, 0000menue. Pemenne
2

pacyeTHBIX U KaUYeCTBEHHBIX 3a7a4 110

teme "KIIJI TennoBeIX aBurareiecii”

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

97

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX ¥ KaUYeCTBEHHBIX 3a7a4 110
teme "KIIJ[ anekTpoycTanoBok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o6o0ICHNE.

Bbu6nmuoreka [IOK
o8 'J‘Ia60p ATOPHEIC P a60"TH 1o Kypey I ! https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekctamu 1o teme "Konebanus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u 1
snepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2024-10-09T20:54:18+0400
	Березина Ольга Ивановна




