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HHOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 10 (Qu3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOM MPOTpaMMbl, NPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM peaepanbHOil paboueil mporpaMMbl BOCITUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxanne mporpaMmbl MO (PU3MKE HAMpPaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaloUUXCsi M OpraHu3alfio U3y4YeHUs
Gu3MKM Ha NeITebHOCTHOM ocHOBe. B mporpamme mo ¢(usuke yduThIBAIOTCS
BO3MOXHOCTH Y4eOHOro mpeamera B peanusauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUsI, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIeTO 00pa30BaHMUs.

[IporpamMma 1o ¢u3nke ycTaHaBIMBaET paclpesesieHue yueOHoro Marepuana
no rogaM oOydeHus (Mo KjiaccaM), MpeajiaraeT MOCJIeI0BaTeIbHOCTh H3Y4YCHUs
TE€M, OCHOBAHHYIO Ha JIOTMKE pPAa3BUTHs MPEIMETHOTO COJEPKAHHUS M Yy4d€Te
BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
HOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl IO y4eOHOMY MPEIMETY.

du3nKa ABISETCS CUCTEMOOOPA3YIOLIUM /IJIsi €CTECTBEHHOHAYYHBIX YU4EOHBIX
MPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (HHU3NUSCKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpA,
OpeaocTaBisieT Haubosiee sICHble O0pa3lbl NPUMEHEHUS HAaydHOro METOoja
MO3HAHUs, TO €CTh CII0C00A MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna w3 TIaBHBIX 33724 (PuU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH I'pPaMOTHOCTH M
MHTepeca K HayKe y 00yJyarouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TNPEANOJaraeT OBJIAJCHUE
CIEYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHHUS,

e OLICHMBATHh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

e HHTEPHPETUPOBATH  JAaHHbIE U  MCHOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JJIsl TIOJyYEeHHSI BBIBOJIOB.

Ilemn wu3yueHuss (U3MKA HA YPOBHE OCHOBHOTO 0OIIero 00pa3oBaHUs
onpenenensl B Konuenmum mnpenogaBanus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @exnepanuu, peamu3yOMUX
OCHOBHBbIE  00111€00pa30BaTeNbHbIE NPOrPAMMBI, YTBEPKIAEHHON peleHueM



Konnernn MunucrepcrBa npocsemienus Poccuiickoir @enepanuu (MpoTOKoOJ OT 3
nekadbps 2019 r. Ne [1IK4BH).
e usyyenust GU3MKM:

npuoOpeTeHue HUHTEpeca U CTPeMJICHHS OOydYalomUXCsl K HaydYHOMY
W3YYCHUIO TPHUPOIBI, PA3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO]IC TMIO3HAHUS B ()OPMUPOBAHHE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
(GopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3y4deHUs
OCHOB CTPOCHHSI MaTepuH U (pyHTaMEHTATHHBIX 3aKOHOB (PU3HUKH;
dopMupOBaHrE TPEACTABICHUNA O POJTU (PU3UKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHII;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
po¢deCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOUM ¢ (PU3UKOM, TOATOTOBKA K
JajibHeNeMy 0OOy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHre 3THUX LeNed mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHNue 3HAHWK O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSX;

nprUOOpETeHNEe YMEHUN OMUCHIBATH U OOBICHATH (DU3HUECKHUE SBICHUS C
HCITOJTH30BAHUEM TTOTYYCHHBIX 3HAHHM;

OCBOCHHE METOJOB PCIICHHWS TMPOCTEHINNX pacyETHBIX 3a7a4 ¢
UCIIOJIb30BaHUEM (U3MYECKUX MOJENEH, TBOPYECKUX U MPAKTHUKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUW HAOJFOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAJIbHBIC HCCJIEAOBaHUSA C
WCITOJIb30BaHUEM N3MEPHUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ mHMOpMaIel (GU3NIECKOTO COJEpIKaHMS,
BKJIFOYAsi THPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATU3 U
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu poheCcCUOHATIbHON IeSTEILHOCTH, CBA3aHHBIMU
C (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
kiacce — 68 gacoB (2 yaca B Henenmo), B 9 kiacce — 102 gaca (3 yaca B Henelio).



[Ipennaraemselii B mporpamMme mno (pusmke nepedeHb J1ad0paTopHBIX padoT U
OIBITOB HOCUT PEKOMEH/IATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PAOOT U OMBITOB C YYE€TOM HMHIUBUAYaIbHBIX OCOOEHHOCTEH
oOyJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeagaraéMbiX B pamKax
OCHOBHOTI'O T'OCY/IapCTBEHHOI'0 3K3aM€eHa 10 (pU3UKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u e€ poJib B IO3HAHMM OKPYKAKOIIEr0o MUPA.

®uszuka — Hayka O mpupone. SBneHus npupoasl. PU3NYECKUE SBIICHHUS:
MEXaHWYECKHUE, TEIIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duznueckue BenuyuHBL. M3Mepenune Qusuuecknx BenuuuH. Du3MYecKue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKW H3y4aloT MPUPOY.
EcTecTBeHHOHay4HbII METOJ IO3HAaHWS: HAOJIIOJEHUE, IOCTAHOBKA HAYyYHOIO
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siBjaeHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO0 MOJIEIEH.

Jlemoncmpayuu.

1. MexaHn4eckne, TEIUIOBBIC, JJEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHMUSL.
2. @usznueckue NpudOOPHI U NPOIeaypa MPSIMbIX U3MEPEHNUN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.
Jlabopamopnvie pabomoul u onvimel.
1. OmnpexeneHre UEHBI JEIEHUS KAl H3MEPUTEIBHOTO IMTPUOOpA.
2. H3mepeHue pacCTOsIHUN.
3. Usmepenue o0bEéMa )KUJIKOCTH U TBEPAOTO TeNa.
4. Onpenenenue pa3MepoB MaJIbIX TEIN.
5. M3mepenue temmeparypel HpU NOMOIIM KUAKOCTHOIO TEPMOMETpPA H
JaTYMKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJETA
IapyKa, MyIeHHOr0 TOPU30HTAIBHO, TeM OO0Jblle, 4eM OOoJblle BbICOTA
ITyCKa.

Pa3nen 2. [lepBoHavajibHbIE CBe/IEHUsI 0 CTPOEHHHU BelllecTBA.

CrpoeHne BemecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepsl. OIBITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dactul BemecTtBa. CBfA3b CKOPOCTH JBWIKEHHS YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonencTBue yacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEM U TBEPIBIX
(KkpucTaymyeckux) Tesl. B3auMoCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmioneHune 6poyHOBCKOTO JIBUKEHHUS.



2. HaGmonenue quddysuu.
3. HaGmromenne ~ siBneHWi,  OOBACHSIONUMXCS ~ TPUTSDKCHUEM WK
OTTaJIKUBAHUEM YACTHI[ BEIIECTBA.

Jlabopamopnuie pabomot u onvimel.

1. Ouenka JuamMeTpa aToMa METOJOM DPsiIoB  (C  MCIOJIb30BaHUEM

dboTorpadmuii).

2. OnbIThI IO HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO IEUCTBUSI CUIT MOJICKYJIIPHOTO TPUTSHKCHHSL.

Pa3znen 3. /IBH:keHHe U B3aUMO/IelicTBHE TeJl.

MexaHnueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpellHsIsi CKOPOCTh NP HEPABHOMEPHOM IBHKEHHM. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue wHepuuU. 3aKOH HMHEpUWH. B3auMoJeCcTBHE Tel Kak NPUYMHA
U3MEHEHUSI CKOPOCTH [IBIDKEHUs Tel. Macca kKak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHULIE
00BbEMa BelleCTBA.

Cuita Kak XapakTepuCTHKa B3auMoAeHCTBHs Tesl. CHila ynpyrocTd W 3aKOH
I'yka. 3Mepenne CUiibl ¢ MOMOIIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS WU CUJIA
TskecTd. Chlla TSHKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CUJI, HAPABJIEHHBIX MO OJHOM mIpsiMoi. PaBHoxelicTBytomas cuii. Cuiia TpeHUsl.
TpeHne CKOJbKEHU U TPEHUE NMOKOsA. TpEeHUe B MPUPOJIC U TEXHUKE.

Jemoncmpauuu.

Ha6nronenne MexaHn4eckoro ABMKEHUS Teda.
N3mepenune CKopoCTH MPSIMOJIMHENHOTO JIBU>KEHUS.
HabGnronenue siBieHus: MHEPITUH.

1

2

3

4. HaOmroneHne n3MeHeHHs] CKOPOCTH MPU B3aMMOJICHCTBUH TEL.

5. CpaBHEHHE MacC MO B3aUMOJICUCTBHIO TEI.

6. CnoxxeHue CuJjl, HapaBJIEHHBIX 110 OAHOW MPSAMOM.

Jlabopamopnwie pabomul u onvimel.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBH)KEHHMS (IIAPUKA B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmpezeneHue cpeHE CKOPOCTHU CKOJIBKEHHSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPAOTO TeENA.

4. OmnbIThI, NEMOHCTPUPYIOLIKME 3aBUCUMOCTH pacTskeHus (aedopmariviu)
OPYXUHBI OT TPUJIOKEHHOW CHUJIBL.

5. OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIMINXCA HOBerHOCTeﬁ.



Pasznen 4. JlaBienue TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

Hanenune. CriocoObl yMEHBIIICHNS U YBEIMYCHUS JaBieHUs. J[aBneHue rasa.
3aBUCUMOCTh JABJICHHS raza OT 00bEma, Temmeparypbl. llepenaua naBiieHUs
TBEPABIMU TEJAMU, KUIKOCTSIMU U razamu. 3akoH I[lackans. [TneBMarudeckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS >KUIKOCTU OT TiIyOuHBI. ['MIpoctatuyeckuii
napanokc. Coob1aronuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

AtMocdepa 3emun u armocepHoe aamieHue. [IpuuuHbl CyiecTBOBaHMS
BO3nyIIHOW 00o0soukn 3emiu. OmbiT Toppuyemmu. M3mepenue arMochepHOTOo
JaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.

JleificTBUE KUAKOCTH U raza Ha MOTPYKEHHOE B HUX TeJO. BhITankuBaroas
(apxumenoBa) cuna. 3akod Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpauuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenaua qaBneHuUst )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

['mppaBnuueckun mmpecc.

[IposiBinenue nercTBrus aTMOCHEPHOTO JTABICHHUSL.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU
TeJa U MIIOTHOCTH YKUJIKOCTH.

S L T o I o

PaBeHCTBO BBHITAIKHUBAIONIEN CHJIBI BECY BBITECHEHHOM KUIKOCTH.
VY cIiioBuUE IU1aBaHus TEN: IJIaBAaHUE WM IIOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOWIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUAJIKOCTh YaCTH TeNa.

2. OnpenenieHUWE  BBITAIKUBAIONIEH  CHJIBI, JICHCTBYIOIIEM Ha  TeJoO,
IIOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAOIICH CUIIbL, IEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl T€JIa.

4. OnpIThI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIIE Ha TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYHpPOBAHUE JIOJKU U
OIIPELICIIEHUE €€ TPY30NIOABEMHOCTH.

Pa3znes 5. Pabora 1 MOIIIHOCTH. JHEPrus.

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio

paBHOBecusi poiuara. l[IpuMeHeHHWe mpaBWia pPaBHOBECUS pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnyeckas W IOTEHUHWAIBHAS  JHEPTHS.
[IpeBparieHre 0JTHOrO BU1a MEXAHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JBM)KCHHUH Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue yciioBUM paBHOBECHS phlUara.
3. M3mepenue KII/] HaKJIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSA MEXaHUYECKOU DHEPIUH.
8 KJIACC

Pa3nes 6. TensioBble siBJI€HHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemiecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOrO COCTOSHUW BEIIECTBA.
Kpucrannnueckue u amopgnsie Tena. OObsICHEHHE CBOMCTB ra3oB, XKUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIPHO-KUHETUYECKOM TEOPHHU.
CmaumnBaHKe U KamWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBUKEHUS
yacTull. BuyTrpeHHsas sHeprus. CnocoObl HM3MEHEHUsI BHYTPEHHEH HSHEpruu:
Terionepeaadya 51 COBEpLICHUE paboTHI. Bunsl TEILIONEepeaauHm:
TEIIONPOBOJHOCTD, KOHBEKIMS, U3JIyYEHHUE.

KonuyecTBo TemnoThl. YenbHas TEMIOEMKOCTh BEUIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBinenue wu
OTBEPAECBAHUE KPUCTAUIMYECKMX BELIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u koujaeHcamnus. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATYpbl KUIEHUS OT aTMOC(EpHOro
JABJICHUS.

BnaxunocTts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIUIOTa CTOPaHUsl.

[Tpuntuner pabotel TeruoBbix aBurateneid KIIJ[ termmoBoro asurarens.
TerutoBble IBUTATENN U 3aIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHMS U MPEBPAIICHUS YHEPTUH B TETUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaOmioneHune 6poyHOBCKOTO JIBUKEHHUS.
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10.
11.
12.
13.

Habmronenue nuddysuu.

HaGnronenue siBjeHNI cMauMBaHWS U KaMWUISIPHBIX SIBJICHUM.
Hab6nronenue TermioBoro paciimpeHus Tel.

W3meHeHne NaBJIeHUS ra3a MpU W3MEHEHHH 00bhEMa M HarpeBaHUU WIIH
OXJIAKJICHUH.

IIpaBuina u3MepeHus: TEMIIEPATYPHI.

Buae! renonepenayn.

OxnaxaeHue npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEIITHUMHU CHUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
Habmronenne kuneHus.

Habmronenue nocTossHCTBA TeMnepaTyphl MPH IJIaBJICHUH.
Mojenu TeNI0BbIX JBUTATEICH.

Jlabopamopnvie pabomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 1O 0OHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO MPUTSAKEHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTK caxapa.
OMnbITE 110 HAOMIOACHUIO TEIIOBOTO PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

OrnpenesneHue AaBiaeHUs BO3AyXa B Oa/UIOHE IIIPHIIA.

OMnBbITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHUSI BO3AyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAK]ICHHUS.

[IpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUUYECKOUN TPYOKE OT TEMIIEPATYPhI.

HaGnronenne w3MeHeHHWs BHYTPEHHEHW OSHEPruu Tejda B pe3yJbTaTe
Terionepeaayu U padboThl BHEUTHUX CHUJI.

UccnenoBanue siBJICHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJOJAHOU U
ropsiyer BOJBL.

OnpeneneHde  KOJWYECTBAa  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpH
TEII00OMEHE C HarpeThIM METAJUTMYECKUM ITUITUHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

Uccnenosanue nporiecca nCrapeHusl.

OrnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yieabHON TEMIOTHI MIJIABJICHUS JIb/A.

Pa3znes 7. DiekTpryeckne U MArHUTHbIE SIBJICHUS.
OnexkTpu3aums Tel. [[Ba poma sieKkTpuyecKux 3apsaoB. B3ammoneinicTBue
3apspkeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS

3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0OB U PACCTOSIHUS MEXKIY TEJIaMM ).
Onektpuueckoe mnoje. Hanpsk€HHOCTh 3nekTpudeckoro mods. [IpuHuun

CYHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaY€CTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBOOHHMKM W AUAJNEKTPUKU. 3aKOH  COXPAHEHHS
3JIEKTPUYECKOTO 3apsa.

DONEeKTPpUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHHUS 3JIEKTPUYECKOIO TOKA.
NctouHuku mocTossHHOrO TOKa. JIeMCTBHUSI 3IEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cumiia  TOka.  DJIEKTPUYECKOE  HAIPSKEHHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
s yyactka nenu.  [locnepgoBarenbHoe W mapauieibHOE — COCIMHEHUE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JIeKTpUYeCcKoro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUEe LENu U MOTPEeOUTETN dIEKTPUUECKOi sHeprun B ObITy. KopoTkoe
3aMbIKAHUE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUME  IMOCTOSAHHBIX ~ MAarHWTOB.
MarnutHoe none. MarHuTHoOE 1oje 3eMIIM U €ro 3Ha4€HUe I KU3HU Ha 3eMiie.
OnbiT  Opcrena. MaruutHoe TMoJie  JJIEKTpudyeckoro Toka. [IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€HCTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. lCmosib30BaHWE BJIEKTPOJBUTATEIIEN B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue 3neKTpoMarHuTHOW MHAYKUMU. [IpaBuno Jlenuna.
DIIEKTpPOreHepaTop. CnocoOb1 [IOJTy4YECHUS 3JIEKTPUYECKOUN SHEPIUH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLHus Tell
JIBa pozia 3EKTPUYECKUX 3aPsI0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEJ.
Y CTpONCTBO U AENUCTBHE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs NHTYKLIHS.
3aKOH COXpaHEHHUS SJIEKTPUUECKUX 3aPSAIOB.
[IpOBOIHUKY U TUIIIEKTPUKH.
MoennpoBaHr€e CHIIOBBIX TUHHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHMKM NOCTOSTHHOTO TOKA.
JIeCTBHUS SIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B KUIAKOCTH.
. I'a30BbIM paspsa.
. I3mepeHne cuibl TOKa aMIIepMETPOM.
. I3mepeHnne 351eKTpuyecKoro HanpsiKEHNUs BOJIbTMETPOM.
. Peocrar u marasus COnpoTHBIIEHUN.
. BzaumoeicTBre moCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3CICHUS TTOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienrpoBaHie MarHUTHBIX M10JIEH TOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHoe€ 1ojie Toka. DJEeKTPOMAarHuT.

JleificTBrE MarHUTHOTO MOJIs1 HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb TIOCTOSHHOTO TOKA.

HccnenoBanue ABIEHUS 3E€KTPOMArHUTHON HHTYKIUU.

OneiTel @apajes.

3aBUCUMOCTh HANpaBICHUS HWHAYKIUOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

DeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimel.

1.

o u o~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOJEHUIO DBJCKTPHU3AIMU Tel MHIYKIUMEH U TMpu
CONPUKOCHOBEHUH.

HccnenoBanue ACUCTBUS OSJIEKTPUYECKOTO TMIOJIE HA TPOBOJHUKU U
JIDIIEKTPUKH.

COopka u mpoBepKa padOThI IJIEKTPUUECKOM 11eMU MOCTOSIHHOTO TOKA.
N3mepenue u peryupoBaHuE CUIIBI TOKA.

N3mepenue u peryiupoBaHue HAMPsKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PEe3UcTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD ANEKTPUYECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN MONEPEUHOTO
CEUYCHHS M MaTepuana.

[IpoBepka mpaBuiia CIOKECHHS HAIPSHKEHUN TPU  TOCIEA0BATSIEHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre padoThl IIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
OnpeneneHre  MOIIHOCTA — AJEKTPUYECKOIO TOKA, BBIACIAEMON Ha
pe3ucrope.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO YEPe3 JIAMITOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanre MAarHUTHOTO B3aUMO/ICHCTBUS TOCTOSTHHBIX MAarHUTOB.
W3ydyeHnre MarHUTHOTO TIONSi  TOCTOSHHBIX ~ MAarHUTOB  TIPH  UX
00BEIMHEHUY U Pa3/ICIICHUN.

UccnenoBanue neMcTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KaTyIIKd C TOKOM M MarHuTa OT CWJIbl TOKA M HaIlpaBJICHUS TOKa B
KaTyLIKE.

18. MI3yueHue nefiCTBUS MarHUTHOTO ITOJIsI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHHe U N3yuyeHue padOoThl AIEKTPOIBUTATEIS.

20. M3mepenne KII/I a51ekTpoaBUTaTenbHON YCTAHOBKH.

21. ONBITBI O HCCIIEJOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM WHIYKUUU:
WCCIICIOBAHNE W3MEHECHHM 3HAYEHUS M HAIPaBJICHHUS WHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pa3nen 8. Mexanundeckue siBJICHMS.

Mexannueckoe nBwkeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
newxeHue. HepaBHoMmepHoe npsimosmHENHOE ABHKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUU.

VYckopenue. PaBHOoyckopeHHOe TpsiMoiiMHElHHOe JBukeHue. CB0OOOJHOE
naaeHue. OneITe | amuies.

PaBHOMepHOE ABMkeHHE N0 OKpyx)HOcTH. Ilepuoa u dacrora oOpalleHus.
JluHerHas 1 yriioBast CKOpoCTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHHUE.

ITepse1it 3akoH Herorona. Bropoii 3akon HeroroHa. Tpetuii 3akoH HerotoHa.
[IprHIMT CyTIEPIIO3UIIUN CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MMOKOsI, IPYTHE BUJIbI TPEHHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
najgeHus. J[Bmxenue rmianetr BOkpyr ComnHua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCOIIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbca. IMImynbe cuiibl. 3aKOH COXPAaHEHUS
UMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYroCTH,
Tpenus. CBs3b Hepruu U padoThl. [loTeHMaNbHAs YHEPTUS TeJa, MOHITOrO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIMabHas 3HEPTHS CKATOW NPYKUHBI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUM.

Jemoncmpauuu.

1. HabGmroneHne MexaHMYeCKOTro JIBIKEHUS TeJla OTHOCUTEIBLHO Pa3HBIX Tell

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

CpaBHeHUE MyTeW M TPAEKTOPUU NBUKEHUS OJTHOIO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HbIX TEJl OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS PSIMOJIMHENHOTO JIBXKCHUS.
HccnenoBanne npru3HakoB paBHOYCKOPEHHOTO IBU/KECHHS.

Hab6nronenue nBr>xeHus Tela Mo OKPyKHOCTH.

Hab6nronenne MexaHuyeckux sIBICHUM, MPOUCXOISAIIUX B CUCTEME OTCUETa
«Tenexxka» 1pu €€ PABHOMEPHOM M  YCKOPEHHOM  JIBUKCHUH
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Tejaa W JEHUCTBYIONIEH Ha HETO
CUJIBL.

Hab6nronenue paBeHcTBa CHIT TPU B3aUMOACHCTBUU TEI.

N3meHeHne Beca Tela mpu yCKOPEHHOM JIBH>KCHUU.

IIepenaya uMrryabca npu B3aUMOJICVCTBUH TEIL.

[IpeoOpazoBanus SHEPTUU TTPU B3aUMOCHCTBUU TEI.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aHMOJICHCTBHH.

CoxpaHeHne uMITyJibca pu a0COMIOTHO YIPYTOM B3aUMOJICHCTBUU.
Hab6nronenue peakTHBHOTO JIBUYKEHUSI.

CoxpaHeHrne MEXaHU4YEeCKOM SHEPTUH ITPU CBOOOIHOM Ta/ICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPH JIBUKECHUU TEJA MO I€MCTBUEM
MIPY>KUHBL.

Jlabopamopnwie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa M JAJIBHEWUIIEr0 pPaBHOMEPHOIO
JBVKEHUS IIAPUKA WIH TEJIEKKH.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIbKEHHS OpycKa WU JBUKEHUS
HIapUKA 10 HAKJIOHHOW MIOCKOCTH.

OmnpeneneHue yCKOpPEHHMs Tela NPU PABHOYCKOPEHHOM JBHKEHHUH I10
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanye 3aBUCUMOCTH IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM
JBI)KEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TruIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0O€3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenne K03 HULMEHTA TPEHUS CKOJBKEHHUSL.

Ornpenenenue KECTKOCTH MPYKHUHBI.

Omnpenenenve padOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKEHUM Teja
10 TOPU3OHTAIIBHON TTOBEPXHOCTH.



10. OmpenenieHne  pabOTHl  CUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJBHXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3nen 9. Mexannueckue KoJjie0aHUs U BOJIHBI.

Koneb6arenbHoe nuxkenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEpHO/I,
4acToTa, aMIUIUTyaa. MateMaTuuecKuil U NpYyKUHHBIM MasaTHUKH. [IpeBpamienue
SHEPTUU MPU K0JIeOATETLHOM JIBHXKCHHH.

3aryxatomue — koneOaHua.  BelHyxneHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BonHbl. (CBolicTBa MexaHWYeCKuX BOJIH. [IpoposibHble U
NONEpPEYHbIEe BOJIHBL. J[MMHA BOJMHBI M CKOPOCTh €€ pPacnpOCTpaHEHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3BykKa M BbicoTa TOHA. OTpaxenue 3Byka. MHQppa3Byk u
YIIbTpa3BYK.

Jlemoncmpauuu.

1. HabGmogenue konebGaHuil TeN MOJ NEHCTBUEM CHJIIBbI TSHKECTH U CHIIBI
YIOPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BIHY X ACHHBIX KOJIEOAHUN U pEe30HAHCA.

Pacnpoctpanenue npo0JibHBIX U OTIEPEUHBIX BOJTH (HA MOJIEIH).

Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomoul u onvimel.

1. OmpeneneHue 4YacTOThl M MEpHOJa KoJieOaHUM  MaTeMaTHYECKOTO
MasITHUKA.

o Uk W

2. OmnpepneneHue 4aCTOThI U MepUO/ia KOJIeOaHU MPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NIEpHUOA KOJIEOAHNUN MOJIBEHICHHOT'O K HUTH
rpy3a OT JIJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpUOAA KOJIEOAaHUHN PYKUHHOTO MasiTHUKA
OT MAacCBI I'py3a.
5. IIpoBepka HE3aBUCUMOCTHU MEpUOJA KOJEOAHUN Ipy3a, MOABEIIEHHOIO K
HUTH, OT Macchl rpysa.
6. OnbIThl, JEMOHCTPHUPYIOIME  3aBUCUMOCTh  IMepuoja  KoseOaHui
OPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.
7. W3mepeHnue yckopeHus: CBOOOIHOTO MaJeHHUS.
Pa3nes 10. DiiekTpoMarHuTHOE MoJI€e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  MOJIE.  JJEKTpOMarHuTHele  BOJHbBL.  CBoOlCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »iekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. N3ydeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBbI0 MOOHWJIBHOTO

Tenedona.

Pa3znes 11. CBeToBbBIE SIBJICHMS.

JlyueBas  Monmenbr  cBeta.  Mcrounuku — cBera.  lIpsamonuHenHOe
pactpoctpaHeHue ceera. 3atMeHust Connuna u JIlynsl. Otpaxenue ceera. [1nockoe
3epKajo. 3aKOH OTPaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpermomieHus cBera. [lomHoe BHyTpeHHee
OTpakeHHE cBeTa. lcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAKECHHS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xonx onayuweir B JmH3e. OnTuyeckas cucrtema (QoToanmnapara,
MUKpOCKOINa M Tejeckona. ['ma3 kak onTuueckas cuctema. binM3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucnepcus cBera.

Jlemoncmpauuu.

[IpsAmMomnMHEIHOE pacpOCTPaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenne n300pa>keHU B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue caera.

Onrtuueckuii CBETOBO/.

Xon jiydelt B coouparomiei JuH3e.

XoJ1 Ty4den B paCCeUBAKOIIEH JIMH3E.

[Tomy4yenue n300paxeHui ¢ MOMOIIBIO JIUH3.

[Tpuniun aeictBus doToarmnapaTa, MUKPOCKOTA U TEJIECKOTIA.

10. Moxenb r1a3a.

11. Paznoxxenue 6e0oro cBeTa B CEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimel.

1. HUccnenoBanue 3aBUCMMOCTH yrja OTpPa)X€HUsI CBETOBOTO Jiyda OT yrja
najcHUsI.

2. W3ydeHue xapakTepUCTUK U300pakeHUs MpeMeTa B INIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCUMOCTH yTiia MIPEJIOMIICHHS] CBETOBOTO Jiy4a OT yIJia
MaJICHNs] Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomyueHnue n300paKEHUM ¢ TOMOIILIO COOMpPAIOIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITbI COOMparoLIeit
JIMH3BI.

6. OIBITHI 1O Pa3JIOKEHUIO OEIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOJIEHUU Yepe3
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHUS.

Omnswitel Pesepdopna u mnanerapHas monenb aroma. Mojenb atoma bopa.
Hcnyckanue v norionieHre ceera atoMoM. KBaHTHI. JIMHEYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. MWM3oromsl. PannoakTuBHBIE
npespaiienus. [leproa nmoiaypacnaga aTOMHBIX sIIEP.

SnepHble peaknuu. 3aKOHbI COXpPAHEHUs 3apAJ0BOTO M MacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX snuep. CBA3b Macchl M 3HepruM. Peakuuu cuHTE3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

Anepnas sHepreruka. J[eWCTBUA pPaAUMOAKTHBHBIX H3JIyYEHUM Ha JKHUBBIC
OpTraHHU3MBI.

Jlemoncmpauuu.

1. CHexTpsl U3IIy4YEHHUsI U MTOTJIOLEHUS.

2. CnexTpsl pa3IuyHbIX ra30B.

3. CnekTtp BoAopoaa.

4. HabGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3HPYIOUIUX U3ITYYECHUN.

6. Perucrpanus uznydeHus NpupOIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimel.

1. HaOmroneHue CIIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE HEPTUU YACTULBI 110 TOPMO3ZHOMY

nytu (1o ¢ororpadusim).

3. HM3MmepeHue paauoakTUBHOIO (hoHa.

IHoBTOpUTEIBLHO-0000 AN MOTYJIb.

[ToBTOpUTENBHO-00001IAIOIINK MOTYJIb TPEIHA3HAYEH AJISl CUCTEMAaTHU3alun
U 0000IIeHHs]  TPEIMETHOTO  COACpXKAaHWUSA U OMNbITa  JICSITEIbHOCTH,
OpUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TaK¥Ke JJIsl TIOJITOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy 10 (u3uke A o00yyaromuxcs,
BbIOpABIIMX ATOT YUEOHBII MpeaMeET.

[Ipy M3y4eHUM NAHHOTO MOIYJIS PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUUBAETCS TOCTH)KEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIJAHUPYEMbIX  PE3yJbTaTOB  00y4yeHus, QopMupyercs
€CTECTBEHHOHAy4YHas TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UYECCKUE
SABJICHUS, NPUMEHSS TMOJyYEHHbIE 3HAHWs, pemaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3lielia peain3yeTcs
3a Ccu€Tr TOro, 4YTo OOydYarouuecs BBIMNOJHAIOT 3aJlaHusi, B KOTOPBIX UM
peIaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHMM paCIO3HABaTh W HAYYHO OOBSICHATH
du3nUecKue SBICHUS B OKPYKAIOIIEH MPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

WCIIOJB30BaTh HAyYHbIE METObI UCCIEAOBAHUS (DU3UUECKUX SABJICHUN, B TOM
YuUCJIe ISl IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HanOoJiee Ba)XXHBIX JOCTMXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCTOJIb30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPTrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyu HA ypoOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsl HAIIPaBJICHO

Ha JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
PE3yJIbTATOB.

B pesynbrare nzyuenus pu3NKU HAa YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUS

y oOyuaromerocsi 0yayT copMupoBaHbl CIAEAYIONINE JIUYHOCTHBIE PE3YNIbTAThl B
YacTH:

1) naTPHOTHYECKOT0 BOCIIMTAHUS:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznueckoil HayKu;

— [ICHHOCTHOE OTHOIIIEHHUE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOTO BOCIIMTAHHUSI:

— TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYMMBIX
U OITUYECKHX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JOCTUXEHUU PUBHUKY;

— OCO3HAHME BAXKHOCTH MOPAIBHO-3TUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCIUTAHUS:

— BOCIIPUSITHE 3CTETHUECKUX KauyeCTB (PU3NYECKOW HAyKu: €€ rapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MIO3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3MYECKOW HAyKM Kak MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTaBISAIOLICH
KYJIBTYPBI;

— Ppa3BUTHE HAy4yHOW JHOOO03HATEIBHOCTH, MHTEpPECA K HCCIEI0BATEIbCKON
NESTEIIbHOCTH;

S5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUi 0O€30IacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYIOBaHHUEM B
JIOMAIIIHUX YCIIOBUSX;

— c(hopMUPOBAHHOCTh HaBbIKa pediieKcuH, MpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6) TPy 10BOT0 BOCTIMTAHMSI:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHONl  OpraHu3alMM, Topoja, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHON HAIMpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIe U (U3HYECKUX
3HAHUM;

e — WHTEPEC K MPAKTUICCKOMY M3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3NKOM;

e 7)3KOJOTHYECKOT0 BOCIIUTAHUS:

e — OpHWCHTAIMSI HAa MPUMEHEHUE (PU3NYECKUX 3HAHWUW IS PEIICHHs 3a1ad B
00JIaCTH OKpY’KalolIe Ccpenbl, IUIAaHUPOBAHUSI TOCTYNKOB U OIEHKH UX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e — OCO3HAHME TJIOOATBHOTO XapakTepa SKOJOTHYECKUX MpOoOJeM M MyTel X
peleHus;

e 8) ajanTanuM K HM3MEHAKIIMMCH YCJIOBHSIM COLHUAJBLHOM M NPHPOAHOI
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBIIIOJIHEHUH WCCIEIOBAaHUNA U
MPOEKTOB (HU3MYECKON HANPABICHHOCTHU, OTKPBITOCTb OIBITY W 3HAHUIM
APYTHX,

e — TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUUYECKYIO
JIEATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIE POPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHHE JCPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
buzuky;

e — IUIAHUPOBAHHME CBOETO PA3BUTHUSA B MTPHUOOPETECHUH HOBBIX (DUIUUECKUX
3HAHMI;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U ITPUPOIBI, 00IIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEHUCTBUM C YYETOM BIIMSHUS Ha OKPYXAKUIYK Cpexdy,
BO3MOKHBIX TJI00aJIbHBIX TIOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocCBOGHHMS TpOrpaMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
o01ero o6pa3zoBanus y oOyyaroierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIFHBIC YHUBEPCAIIbHbBIC YUEeOHBIC IEHCTBHS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJSATUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTeqbHBbIC YHUBEPCAIbHbIEC YUeOHbIE NeiCTBUA

Bba3oBble Jiornyeckue 1eicTBUA:
e BBIBISITh U XapaKTEPH30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(ssBIEHUN);



YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
000011IeHNS U CpAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JaHHBIX U HAOIIOJICHUSIX, OTHOCSAIINXCS K (DU3UUECKUM SIBICHUSIM;
BBISIBJISITH MIPUUMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIIOUCHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bu3HUECKNX BETNYNH;

CaMOCTOSITENIbHO BBIOHMpaTh CHOCcO0 perieHus y4eOHOM (u3nueckoi
3ama4yn (CpaBHEHUE HECKOJIBKUX BapHUaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBareibCKue AeiicTBHA.

UCII0JIB30BATh BOIPOCHI KAK UCCIIEIOBATEIbCKUA HHCTPYMEHT ITO3HAHUS;
MIPOBOJIUTH MO CAMOCTOSITENBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOMXKHBIM
(U3HUECKUIl SKCIEPUMEHT, HEOONBIIOE HCCIEA0BAHHE (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
HOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;

CaMOCTOSITENIbHO (DOPMYIHPOBaTh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
IIPOBEAEHHOTO HAOJIIOIEHNS, OIIBITA, NUCCIIEIOBaHMS;

MIPOTHO3MPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

NPUMEHSTh Pa3IUYHbIE METO/bl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
orOope WHPOPMAIMKM WIM JaHHBIX C y4€TOM MpPENIOKEHHONW Yy4eOHOU
dbu3nyeckoi 3a1a4u;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHTO
Pa3UYHBIX BUJOB M (OPM MPEACTABICHUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpPMY  TPEACTABICHUS
uHDOpMaAIMi W WUIIOCTPUPOBATH pelIaeMble 3aJadyd  HECJIOKHBIMHU
CXeMaMHu, TharpaMmMamMu, HTHOU rpauKkoi U MX KOMOWHAIIASIMH.

KoMmyHHKaTHBHBIE YHUBEPCaIbHbIEe y4eOHbIE 1eHCTBHUS:

B X0A€ OOCYXIeHUS Yy4eOHOro Marepuana, pe3yJbTaToB JIadOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMO TEMBI U
BBICKA3bIBaTh WJEU, HAllCJICHHbIE HA pEIICHUE 33Jaud U MOIAepKaHHe
OarokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTABJIATh CBOM CYXXICHHS C CYXACHUSIMH JPYIHMX YYaCTHUKOB
auanora, OOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO MPEJCTABIATh PE3yAbTAThl BHIIOTHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIepUMEHTa, UCCIEIOBAHUS, POCKTA);

MOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
MHIMBUAYAIbHOM paboThl TpHU pEIIeHHMH KOHKPETHOH (U3N4ecKoil
POOJIEMBI;

NPUHUMATD L€ COBMECTHOM IesITeIbHOCTH, OPTaHU30BbIBATh JCHCTBUS
no e€ JOCTIXKEHHUIO: paclpefeNarTb pojiH, OOCYKIaTh MPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh PaOOTHI, OCTUTasi KAYECTBEHHOTO PE3yibTaTa Io
CBOEMY HANpaBJICHUIO M KOOPAMHUPYS CBOM JEHCTBUS C APYyTUMH
YJIeHaMU KOMaH/Ibl;

OILICHMBATh Ka4e€CTBO CBOETO BKJIaga B OOIIMUN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHH

Camoopranuzanus:

BBISBIIATH NIPOOJIEMBI B KU3HCHHBIX U YUCOHBIX CHTYAIUAX, TPEOYIOIINX
TUTSI perieHus] GU3HIeCKUX 3HAHUM;

OPHEHTHPOBAThCA B  PA3JIMYHBIX TMOAXOJAX TMPHUHATHA  PEIICHHUH
(MHAMBUAYATbHOE, TPUHATHE PEIICHUS B TPYINIC, MPUHITHE PEIICHHUMA
TpyHoin);

CaMOCTOSTEIIbHO COCTABJISITH AITOPUTM pellieHus GU3NIeCKON 3a1a4u WIn
TJIaHa MCCIIEJIOBAHMUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JieaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAILHBIA HHTEJLJICKT:

JABaTh A/ICKBATHYIO OLICHKY CUTyallM! U MIPEIaraTh IUIaH €€ N3MEHEHNS;
OOBSCHATh NPUYUHBI  JOCTWXKEHHUS  (HEIOCTHXKEHHUS) Ppe3yibTaToOB
JesITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B AESTEIBHOCTH (B TOM YHCII€ B XOJI BBIOJHEHUS
(U3MUEeCKOro UCCIENOBAaHMUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM,;

CTaBUThb ce0s Ha MECTO JIPYroro 4eJoBEKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
MpU3HaBaTh CBOE MPaBO Ha OIIMOKY MPU pelleHnr (PU3NUECKUX 3a/1ad Win
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



IHHPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 kjiacce npeamMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIONIb30BAaTh  TMOHATHS:  (PU3WYECKHE W XUMHUYECKHE  SIBICHUS,
HaAOJI0/ICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (U3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBIDKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsA, PABHOACHCTBYIOIIAS
cuna, gedopmamms  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznuyath siBneHus (Auddy3us, TEII0BOE JBIKEHHUE YACTHUI] BEILIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCBIO
BpallleHUs, TMepefnaya JJaBiCHHUS TBEPABIMU TeEJIaMH, >KHIKOCTIMH H
razamu, arMocdepHoe JlaBlieHWe, IUIaBaHWE TeJl, [MpPEeBpaIICHUs
MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SBIICHHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBJIEHUH B
OKpYKaIOIlleM MHpE, B TOM 4uCle (pU3MUECKHE SIBJICHUS B MPUPOJE:
OPUMEPBI JIBIXKCHHSI C Pa3IUYHBIMU CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUPOJAE, ACHCTBUE CHUJIBI TPEHUS B MNPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOro IaBJIICHUS] HA KUBOW OpraHU3M, IJIaBaHHE PbIO, pblYaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHUM;
OMKCHIBATh U3yUYCHHBIE CBOMCTBA TEl M (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3uyeckre BEJIUYUHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTb, CPEHSS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSAKECTH, BEC
Tela, CWJIa TpeHus, JAaBieHue (TBEPIOTO Tena, JKUIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOIUIHOCTh, IUJIEYO CHUIBI,
MOMEHT CHJIbl, KO3()(UIHMEHT TOJE3HOTO [EWUCTBUS MEXaHU3MOB,
KUHETHYeCKass M MOTEHIMalbHAas SHEPIus), NpH OMNHCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICH  HUCHOJIb3yEMbIX  BEJIUYUH, HUX
0003HaUeHUA W EAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONIUE JTAHHYIO (PU3UUYECKYIO BEJIMYHMHY C JAPYTMMH BEIUYUHAMH,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (PU3MUYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl TIpaBUia CJIOXEHUs CUJI (BIOJb OJHOM MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIo paBHOBecHsI phiuara (6110ka),



«30JI0TOE€ TMpPAaBUJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHHYECKOU
SHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3aMKUCBIBATh €I0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (pU3MUECKUe SIBJICHUS, IPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd NPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIIaroB ¢ ONMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKHUX
ABJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3adadyd B 1—2 JeHCTBUS, HCHOJIB3Ys 3aKOHBI H
dbopMynbl, CBsi3bIBaIONIME (DU3MYECKHME BEIMYMHBI: Ha OCHOBE aHajIu3a
yCIIOBUS 3a/1auy 3aIlMChIBATh KPATKOE YCIOBUE, MOCTABIATh (PU3HMUECKUE
BEIUYUHBI B (OPMYJIBI M TPOBOJUTH Pacu€Thl, HAXOJIUTh CIPABOYHbBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUS 33]a4, OLlEHUBATh PEATUCTUYHOCTD
MOJTYyYEeHHOU (PU3NUECKON BETUYUHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIUTh MPU MOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
NpEeANoJoKeHne  (rumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
MOJIYYEHHBIM pe3yJbTaT, HAXOAUTh OIIMOKM B XOJE ONBITA, J€JaTh
BBIBOJIBI 10 €0 PE3yJIbTaTaM;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
puznyeckux CBOICTB TeN: (dopMynupoBaTh IIPOBEPSIEMBIE
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PY10BaHNUA,
3aMKUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BEIBOJBL;

BBINIOJIHATH MPSMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHJIBI U TEMIIEpPaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
u(GpPOBBIX MPUOOPOB, 3aNMUCHIBATHL TOKA3aHHS NPUOOPOB € YUETOM
3a/1aHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIMUUHBI OT
JAPYrol C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABWXXYIIErocs TeJla OT BPEMEHU JBHKEHHS TEJA, CHIIBI
TPEHUsI CKOJIBXKEHHUS OT Beca TeJjia, KadeCTBa 00pabOTKU MOBEPXHOCTEHN Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IO COIPUKOCHOBEHUS TEN, CHIIbI
yOPYrOCTU OT YAJIMHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa
MOTPYKEHHOW YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IUTaBaHUsl TeJ, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBATH B
IUTAHUPOBAHUM YYEOHOrO0 MCCIEIOBaHUSA, COOMpAThb YCTAaHOBKY H
BBITIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NPeIJIOKEHHBIX Ta0nuil U TpaduKOB, AENaTh BBIBOJBI MO PE3yJibTaTaM
UCCIIEI0BAHMS,

MPOBOANTH KOCBEHHBIE HU3MEpEeHHs (PU3MUECKHX BEIMYUH (TJIOTHOCTD
BEILIECTBA JKUJIKOCTH M TBEPAOIO Te€Ja, CHJIA TPEHUS CKOJIBXKECHHS,
JABJIEHUE  BO3AyXa, BBITAJIKMBAIOUIAs  CHJIA, JEHCTBYIOIIAs  Ha
HOTPYKEHHOE B KHUJIKOCTh TE€JO0, KOI()(PUIMEHT TIONEe3HOro AEWCTBUSA
OPOCTBIX MEXAHU3MOB), CJIEAys NPEUIOKEHHOM HWHCTPYKIUHU: TpHU
BBITIOJTHEHUH H3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCTISITh 3HAUEHUE UCKOMOW BEJTMUMHBI,

cOOJII0AaTh MpaBUiIa TEXHUKU O€30MaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMNCTB:
BECHl, TEPMOMETpP, AMHAMOMETP, COOOIIAIOMIMECS COCYAbl, OapoMeTp,
phIYar, MOJIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepU30BaTh MPUHIMUMBI JEUCTBUS HU3YYEHHBIX NpUOOPOB WU
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha HUX ONUcaHus (B TOM YHCIIE:
MOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIWYECKHA IIpecc,
MaHOMETp, BBICOTOMEP, NOPLIHEBON HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHX SBJICHUN U HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEpbl  (HAXOAWTh HMHGPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOIO HCMOJIb30BAHMS (PU3MYECKUX 3HAHUNA B TOBCEAHEBHOM
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpHU OOpalleHuy ¢ NpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 30pOBbS U COOJIONEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH Cpeae;

OCYIIECTBIATH OTOOp MCTOYHHMKOB HH(popmanmu B HMHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
MHPOpPMAIMIO, KOTOpas SIBISETCS NPOTUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPHU BBINOTHEHUH y4E€OHBIX 33JJaHUN HAay4YHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO  COJAEpKaHUs, CIPABOYHbIE MaTepUabl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIMKU (HU3UUECKOTO COAEPKAHUSA, B TOM
yycie MyOJIMYHO JeNaTh KpaTkKue COOOILIEHUs O pe3yjbTaTax MpPOEKTOB
WIM y4eOHBIX MCCIEJOBAaHUM, NPU STOM TIPaMOTHO HCHOIb30BATh



M3YYCHHBI TOHATUHWHBIN ammapaT Kypca (U3HMKH, COINPOBOXKAAThH
BBICTYIIJICHUE ITPE3CHTALUECH;

P BBINOJHEHUU Y4YEOHBIX IMPOEKTOB M HCCICAOBAHUN pPACIPEICIATh
003aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCUCTBHUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JEATEIBHOCTh  IPYyNINbl,  BBICTPAWBAThH
KOMMYHUKATHUBHOE B3aUMOJCICTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIHX.

K xoniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

MCII0JIB30BAaTh IOHSATHS: Macca U pa3sMepbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(Hble TeJa, HACBIILIEHHBI W HEHACHIIICHHBI Map, BIIAXHOCTh
BO3/lyXa, TEMIEparypa, BHYTPEHHsSI SHEPrus, TEIJIOBOW JBUTATElb,
AJIEMEHTAPHBIN AIIEKTPUUECKHUI 3apsijl, AIEKTPUUECKOE I0JIe, MPOBOIHUKHU
U IUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;
pa3nnyaTth SBJIECHUS (TEIJIOBOE pacIIMpeHHe U CXKaTue, TeIJionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIE SIBJICHUS, HCIApEHUE,
KOHJIEHCAlUsl, IUIABJIEHUWE, KpHUCTAJUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TermIonpOBOHOCTb, KOHBEKIHS, U3IIy4YEHHE),
ANEKTPU3aLUs TEJ, B3aMMOJEHCTBHE 3aps0B, JECHCTBUS AIIEKTPHUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHUTOB, JCHCTBUE
MAarHuTHOTO TOJIS HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasT MHIYKIIHS)
M0 ONHMCAHUID HUX XapaKTEpPHbIX CBOHNCTB M HAa OCHOBE OIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY)XaloIlleM MHpE, B TOM YHuCie (PU3NUYECKHE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KanWwULIpHbIE SBIEHUS B NIPHUPOJE,
KpUCTaUlbl B TMpupoae, usiydyenue CoiHia, 3amep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE pOCHl, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(depe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCcoB, pOJb MAarHUTHOTO MOJIA JJIsS KU3HU Ha
3emiie, NOJSIPHOE CUSIHUE, TTPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B
yueOHY10, BBIACNATh CYUIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (PU3MUYECKUX
SIBIICHU;

OTMUCHIBAaTh U3yYEHHBIE CBOMCTBA TEN M (PU3UYECKUE SBICHUS, UCIIOJIb3YS
¢u3nueckue BEIUUMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTUsl, KOJIUYECTBO
TEIJIOThI, yJeJdbHAas TEIJIOEMKOCTh BELIECTBA, yAeJbHas TEmIoTa
IUIABJICHUS, yJedbHas TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHHs TOIUIMBA, KOIPQPUIMEHT TMOJE3HOTO JCHCTBHUS TEIIOBOM



MallWHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHBIICHHE IPOBOJHHUKA,
YVACIBbHOE  CONPOTHBIIEHWE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHWM NPABUIBHO  TPAKTOBATh
(GU3NYECKU CMBICIT MCIOJB3YEMBIX BEIUYHMH, 0003HAYEHUS U EIUHHIIBI
(u3nYeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIME JIAHHYIO
(u3nYeCKyl0 BEIUYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH TIpapuKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIO)KCHMSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHMsI BEIIECTBA, IPUHLIUI CYNEPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJi yyacTKa LElH, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTEMaTUYECKOE
BBIPA)KEHUE;

OOBACHATh (U3NYECKUE NPOLECChl U CBOICTBA TEl, B TOM 4YHUCIIE U B
KOHTEKCTE CHTyalluld MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrHMYECKHX
miaroB ¢ omnopoi Ha 1—2 wW3y4yeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUH,
(u3nYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THBIE 3aJadyd B 2-3 JEUCTBHSA, MCHOJB3YS 3aKOHBI U
dbopmyIibl, CBsI3BIBAIOIIME (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX JUISl peUIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAUMBbIE il €€ pelIeHUs, NPOBOJUTH Pacy€Tbl M CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PpEIUTh MPU MOMOIIU
(U3HUECKUX METOAOB, HCIOJIb3ys ONHMCAHUE MCCIEAOBAaHUS, BBIIEIATH
IPOBEPAEMOE NPEANOIOKEHNE, OLEHUBAaTh IPABWIBHOCTh MOpPSAJIKA
IIPOBEJICHUS UCCIIEOBaHUS, 1€TIaTh BEIBOJBL;

MPOBOJIUTH OMBITHI 1O HAOJNIOAECHUIO (PUBMYECKUX SIBJICHUW WM
(u3HUEeCKUX CBOMCTB Tell (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUsl MpU M3JIYYEHHH OT LBETa M3JIydarolled (IMorionaronmen)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYPhl KUIAKOCTH U
WIomWaA €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJEHCTBHE
ANEKTPUYECKUX  3apsiioB, B3aUMOJECUCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JIE€HCTBHS
MAarHuTHOIO MOJS Ha MPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMAarHMTaA,



CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
IpOBEPsSIEMBbIE MPEAIIONIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHus, OMUCHIBATH XO/I OTBITa U (POPMYITHPOBATH BHIBOBI;
BBIIOJIHATh ~ NPSIMbIE  WU3MEPEHHS  TEMIEpaTypbl, = OTHOCHTEIbHON
BJI&XKHOCTH BO3JyXa, CHJIbl TOKA, HAIpPSHKEHUS C HCHOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3NUECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOIPEUTHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
OpYrod C UCHOJIb30BAaHUEM MPSMBIX HU3MEpPEHUH  (3aBUCHUMOCTH
CONIPOTUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IJIOLWAJAW MOMEPEYHOIO
CEUEHHUS U YAEIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHMUKA, CHIIBI TOKA,
UAYIIET0 4Yepe3 IMPOBOJHMUK, OT HANpsyKEHUS Ha IPOBOJHUKE,
WCCIIENOBAaHNE IIOCIEN0BAaTEIbBHOTO U IApajuIeIbHOTO  COEAVHEHHMU
MIPOBOJIHUKOB): IJIAHUPOBAaTh MCCIIEOBAHUE, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh M3MEPEHUs, CIeNysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJAE TaOMUI] U TpadUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE HW3MEPEHHs] (PU3NYECKUX BEJIWYUH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUUECKOr0 TOKa): IJIaHUPOBaTh H3MEPEHHs, COOUpPATH
DKCIIEPUMEHTAJIBHYIO0 YCTaHOBKY, CJENysl NPEIJIOKEHHON WHCTPYKLHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYMHBI;

coOJII0/1aTh MpaBUiia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1adopaTOPHBIM
000opyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONUCaHud (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHMSI JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETpP, CUETUMK AJIEKTPUUYECKON HSHEPIuU, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKHE
PEIOXPAHUTENH, HIEKTPOMATHUT, MIEKTPOABUTATEND IIOCTOSSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWMCTBaX (PM3MUYECKUX SBJICHUNM U HEOOXOJMMBIE
(u3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTENIbHbBIC
npuOoOpbl MO CXeMaM M CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, IBHUraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Henen ¢ nociaeAoBaTesbHbIM U MapajulesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
paznunyasi ycloBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETeil;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUM B IOBCEAHEBHOM
KHU3HU JJ1 obecrieyeHusi 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMH U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COONIONCHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIISATh TNOUCK HMHPOpMAMU (PU3NYECKOTO COAECpNKAHUSI B
WHTepHeTe, Ha OCHOBE HMEIOIIUXCS 3HAHUH M IYyTEM CpaBHEHUS
JOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACHATH WHGOpPMAIUIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIOJIb30BaTh MIPU BBINOJIHEHUN YY4E€OHBIX 33JJaHUN HAyYHO-TIOMYJISIPHYIO
IUTEepaTypy (QU3NYECKOro  COAEp)KaHUs, CIPABOYHBIE MaTepuasbl,
pecypcbl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
0000mass uHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO
COJEp)KaHus, B TOM UHCIE MYyOJUYHO NPEACTABISATh PE3YJIbTaThl
MPOEKTHON WJIM HCCIEeNOBATENbCKON ACSITETbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (QU3MKH,
COTIPOBOXAATH BHICTYIUUICHHUE MTPE3CHTAINEH;

IOpU BBINOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIpYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTH 3a BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIM BKJIaa B
JESITeIbHOCTh TPYIIIIBL, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koniy oOyuenust B 9 kijiacce npeIMeTHbIEe pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOMINXCA YMEHUM:

WCMOJIb30BaTh TOHATHUS: CHCTEMA OTCYETA, MATEpUajbHAs TOUKa,
TPAeKTOPHUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO JABWXKEHUS, Nedopmalius
(ympyrasi, mjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus 1
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTD,
CIEKTPBI UCITyCKAHUS W TIOTJIONICHMS, anbda, 0eTa- U raMma-u3inydeHus,
W30TOIBI, SIACPHAs SHEPTETUKA,;

paziuuath SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHENHHOE
JIBDKEHUE, DPABHOYCKOPEHHOE TMPSIMOJMHEHHOE ABMKEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHHE N0 OKPY>KHOCTH, B3AUMOJCHUCTBUE



TE€J, PEaKTUBHOE JBIKEHUE, KOJIEOATEIhbHOE NBIDKCHHE (3aTyXarolue U
BBIHY>KJIEHHbIE KOJI€OaHHWs), PE30HAHC, BOJHOBOE JBM)KEHHE, OTpPaKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETAa, [TOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3I0KEHHE OEJIoro CBeTa B
CHEKTp M CJOXEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
U3ITYYEHHUS ) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE HW3YYCHHBIX (U3WYECKUX  SBICHUNA B
OKpyXarolieM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B MPHUPOJE:
NPWIKUBBI U OTIUBBI, ABMKEHUE T1aHeT COJTHEYHOM CUCTEMBI, pEaKTUBHOE
JBU)KEHUE OJKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa T,
ONTHYECKHUE SIBJIEHUS B MPUPOJE, OUOJIOTrMYECKOE NECUCTBUE BUAMMOTIO,
yIbTPa(UOIECTOBOTO W PEHTTEHOBCKOTO W3IyYEHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, DPAJUOAKTHUBHOE H3ITyYCHUE
MPUPOJHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX W3IYYCHUH Ha
OpraHu3M 4eJIOBEeKa), IPH 3TOM IMEPEBOAMTH MPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBIICHU;

OMKCHIBATh U3YyUCHHBIE CBONCTBA TEN M (PU3NUYECKUE SIBJICHUS, UCIOIb3YS
¢u3nuecKkrue BEIWYUHBI (CPEOHSS W MTHOBEHHAs CKOPOCTh Tella IpH
HEPaBHOMEPHOM JBWXEHUHU, YCKOPEHHE, NEpEeMEIIeHHE, MyTh, YIrioBas
CKOpPOCTb, CHJIa TPEHUs, CUJa YMNPYrOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TAaJeHUs, BEC Teja, HUMIYJIbC Telld, HMIYJIbC CHJIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TMOTEHIMAJIbHAS JHEPrus Teda,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs SHEPrus CKaToON
MPY)KWHBI, KHHETHYECKas DSHEPTHs, TOJHAsg MeEXaHW4JecKas DSHEepTHs,
NEPHUOJ M YacToTa KoJieOaHUM, JAJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTesib MPEIOMIICHUS CPE/Ibl), TIPU OMUCAaHUU
MPaBUJILHO TPAKTOBaTh (M3MYECKUH CMBICT HCIOIB3YEMbIX BEJIWYHH,
0003HAaUeHUsd W €IUHMIBI (PU3UYECKUX BEJIMYUH, HAXOAHUTH (DOPMYIIbI,
CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMH BEJIUYHMHAMM,
CTPOUTH TpauKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA TeJl, (DU3UYECKUE SIBICHHUS U TIPOIECCHI,
UCIIOJIb3YysI 3aKOH COXpaHEHUs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHIMI  CYTEPIO3UIIUA CHJI, TPUHIUI OTHOCHUTEIBLHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsJ0BOTO M MAaCCOBOTO YHCEN



IOpU SJAEPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMATUUECKOE BBIPAXKECHHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM 4YHCIIE U B
KOHTEKCTE CHUTyallil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYHUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 W3YYEHHBIX CBOWCTBAa (DU3MUECKHUX SIBJICHUII,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3adauu (OMUparoIuecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jayd 3alMChIBaTh KPaTKOE
YCIIOBHE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (pOpMyIIBI, HEOOXOAUMBIE JJISl PELICHUS], IPOBOJUTH PAaCUEThI U
OLICHWBATh PEATUCTUYHOCTH TOJYYEHHOTO 3HAYCHUA (PHU3NIECKOU
BEJIMYUHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIMTh IPU MOMOIIU
(¢u3nYecCKuX METOJIOB, HCIONb3ys OMHCAHHUE HCCIIEOBAHMS, BBIIEIATH
MPOBEPSEMOE TPEIANONOKEHNE, OICHUBATh MPABWIBHOCTh IMOPSAIKA
MPOBEJCHUS  MCCIICJOBAaHMS, JelaThb BBIBOJABI, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUH U OTIBITOB,;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3znyeckux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUsl HHEPTUH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPY>KHMHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KOJIeOaHUH, IPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pa3joxeHue Oeloro cBeTa B CIEKTP, U3yUeHHE CBOMCTB HM300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pa)keHHsI IpeaMeTa B coOuparomien
TUH3e, HAOMIOJEHNE CIUIOIIHBIX W JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITENIbHO ~ cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHus, ONHUCHIBATH XOJ  ONbITa M  €ro  pe3yJbTaThl,
(opMyIUpPOBATH BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeaenss
CpelHee 3HayeHue u3MepsieMoil BeaMYHMHbl ((POKYCHOE paccTOsiHHE
coOuparolei JIMH3bl), OOOCHOBBIBATH BBIOOp crmocoba U3MEpEeHUs
(M3MepuTeIpHOTO MPUOOopa);

IPOBOANTH HCCIEAOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
MCTIOJb30BaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU
NpU PaBHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOW CKOPOCTH, TMEpHOja
KoJe0aHUN MaTeMaTHYeCKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpa)XxeHHsl CBeTa OT yrja MaJeHHsl U yria MpeJoMIICHUs OT yria



najieHusi): IUIAHUPOBAaTh HCCIENOBAaHUE, CaMOCTOSTENIbHO CcOOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3ydbTaThl TOJYYECHHOW 3aBUCHMOCTH
¢u3znyecKux BEIMYUH B BUAE TaOJMI M TpadUKOB, JeiaTh BBIBOJBI 11O
pe3ynbTaTaM HCCIeI0BaHNUS;

MPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpeaHsis
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUITUCHT
TPEHHsI CKOJIBKECHHsI, MeXaHHM4eckas pabdoTa U MOIIHOCTb, YacToTa H
nepuoj; KojJeOaHWW MaTeMaTHYeCKOT0 U MPYKHHHOTO MAasiTHHKOB,
ONTHYECKass CHWJa COOMparIeld JIMH3BI, paJANOaKTUBHBIN  (OH):
TUTAHUPOBAaTh HM3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATh U3MEPEHHUS, CIEeAYS NPEII0KCHHON MHCTPYKIIMH, BBIYUCIIATH
3HaYEHHUE BEJIMYUHBI U AaHATTU3UPOBAThH MOTYYCHHBIE PE3YIbTATHI C yUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII0AaTh MpaBUiIa TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nauyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaabHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCHHBIH HCTOYHUK
CBeTa, JydY, TOHKAas JIMH3a, IUTAaHETapHas MOJETh aTroMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIHE:
CIHUIOMETP, NATYUKH TOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, MepHuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (U3MUYECKHX SBJICHUA U  HEOOXOIWMbIE  (PU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIH30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIIECCOB
Opy pEHICHUH Y4eOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300pAKEHHI B INIOCKOM 3€pKajie U COOMpAarolel JIUH3E;
MPUBOANTh  MpPUMEPHl  (HAXOAWTh  WH(MOpPMAIMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIOJb30BaHUsl (DU3MUECKUX 3HAHWK B TOBCEIHEBHOMN
KU3HH JIJIs1 oOecrieueHrs 0e30MacHOCTH TIPU OOpalleHuH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3[0POBbS U COOJIONEHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIISITh TOWCK HWHpOpMAuu  (U3MUECKOTO COJIEp)KaHUS B
HuTepHeTe, caMOCTOATENHHO (DOPMYIIHPYsI IOMCKOBBIN 3apoC, HAXOAUTh



MyTH OMPEENICHUsI JOCTOBEPHOCTH MOJYY€HHON MH(OpMAaIMi Ha OCHOBE
MMEIOIIUXCS 3HAHUH U JOMOJHUTEIbHBIX HCTOYHUKOB;

HCIIOJIB30BaTh MPHU BBINOTHEHUH YYE€OHBIX 33JaHUN HAYYHO-TIOMYJIAPHYIO
aUTepaTypy (QHU3NYECKOTO  COACpXKAHUS, CIPABOYHBIE MaTepUabl,
pecypcnl ceti IHTEpHET, BnaaeTh NPUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHHUS HA OCHOBE
uH(GOpMAllMM W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
myOJIMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON MM HCCIEA0BATEIbCKOM
NEATEIBHOCTH, TPU OSTOM TPAMOTHO  HCIOJIb30BaThb  W3YUYEHHBIN
NOHATUIHBIA ammapaT M3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIJICHWE TMpe3eHTalueil ¢ y4€ToM OCOOEHHOCTEW ayJIuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnyeckue
n NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypchl
Pa3nen 1. ®usnka u €€ pojib B NO3HAHUM OKPY:KAIOIIEr0 MHPA
bubnuoreka [1OK https://
11 Pusiica - nayka o npupose 2 m.edso00.ru/7f416194
bubnuoreka [1OK https://
1.2 ®u3nyecKkue BEIIMUUHEI 2 1 m.eds00.1U/ 71416194
. bubnuoreka [1OK https://
1.3 EcrecTBeHHOHAYYHBIN METO/1 TO3HAHUS 2 1 m.eds00.1U/7i416194
Hroro no pazaemy 6
Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHHU BelllecTBa
bu6nunorexka I{OK https://
2.1 1
CTpoehue senectsa m.eds00.ru/7f416194
JIBU>KEeHUE U B3aMMO/ICVICTBUE YACTHI] but6mmoreka I1OK https://
2.2 2 1
BEIIECTBA m.eds00.ru/7f416194
but6mmoreka [1OK https://
2.3 ArperatHble COCTOSIHUSI BELIECTBA 2 m.edsoo.ru/7f416194
Wroro no pazneny 5
Pa3nen 3. /IBH:KeHHe M B3aUMO/IelicTBHE Tel
3.1 MexaHn4eCcKoe IBHUKEHNE 3 bubmmorexa LOK htps://

m.edsoo.ru/7f416194




but6mmoreka [IOK https://

3.2 Wuepnus, macca, MI0THOCTh 4 1 m.eds00.rU/TEA16194
but6mmoreka [IOK https://
33 Cuuta. Brget o 14 2 m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, }KMIKOCTEH U ra3oB
a1 [asnenue. [lepenaya naBineHus TBEPABIMU 3 bubnuoreka LIOK https://
' TeJIaMU, )KUJKOCTSIMHU U Ta3aMu m.eds00.ru/7f416194
bub6mmotexa I{OK https://
4.2 Jlanenue xuKocTu S m.eds00.ru/7f416194
bu6mmotexa I{OK https://
4.3 ATMOcdepHOe qaBlIeHIE 6 m.eds00.rU/7i416194
JlelicTBUE )KUAKOCTH Y Ia3a Ha MOTPYKEHHOE bubnmnoreka L{OK https://
44 7 3
B HUX TEIO m.eds00.ru/7f416194
Hroro no paznemy 21
Paznen 5. Padora n MmomHocTh. JHEpPrus
bu6nmnotexa I{OK https://
>1 Pabora ¥ MompHOCTE 3 L m.eds00.ru/7f416194
bu6nmnotexa I{OK https://
5.2 IIpocTeie MEXaHU3MBI 5 1 m.eds00.ru/7i416194
bu6nunorexa I{OK https://
5.3 MexaHnueckas JHeprus 4 1 m.eds00.ru/7i416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KosnnyectBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne ni/mn P Konrpoabnbie | IIpakruyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
Pasznea 1. TenioBble ABJICHUA
. bu6mmoreka IL{OK https:/
11 CrtpoeHue u CBOICTBA BEIIECTBA 7 m.edsoo.ru/7f4181ce
bu6mmoreka L{OK https:/
1.2 TennoBbIe POIECCHI 21 1 5 m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nes 2. DekTpuyecKkue U MArHUTHDIE SIBJIEHHS
51 DNIeKTpUUYECKHE 3aps/Ibl. 3apsKEHHBIC TeIa 7 1 bubnuoreka [{OK https://
' U UX B3aUMOJIEHCTBUE m.eds00.ru/7f4181ce
N . bu6nmoreka IOK https:/
2.2 [TocTOSHHBIN AJIEKTPUUECKHI TOK 20 1 7 . edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SBIICHUS 6 1 15 bubmmorexa LIOK hitps://
m.edsoo.ru/7f4181ce
bu6mmorexa I{OK https:/
2.4 DneKTpOMarHuTHast MTHAYKIHS 4 m.edsoo.ru/7f4181ce
Hroro o paznemy 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KosnnyectBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uu@poBbIe
Ne ni/mn P Konrpoabnbie | IIpakruyeckue (upp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoTsbI padoThbI
pecypchbl
Pasznea 1. Mexanundeckue siBJICHUSA
11 MexaHndeckoe ABMKECHHUE U CITOCOOBI €T0 10 1 bu6mmoreka IL{OK https:/
' OIUCaHMs m.edsoo.ru/7f41a4ab
. bu6mmoreka L{OK https:/
1.2 B 2 1
SAMMOALeHCTBHE Te 0 3 m.eds00.ru/7f41a4a6
bu6mmoreka IL{OK https:/
1. 1
3 3aKOHEI COXpaHCHHS 0 3 m.edsoo.ru/7f41a4a6
Hroro o paznemy 40
Paznen 2. Mexannueckue Ko/1e0aHUs U BOJHBI
2.1 Mexannueckre KojieOaHus 7 3 Bubmmorexa [OK hitps:/
m.eds00.ru/7f41a4a6
bu6nmoreka IOK https:/
2.2 M . 1
€XaHUYeCKHe BOJHEI. 3BYK 8 3 m.eds00 1/ 7413436
Hroro no pazneny 15
Paznen 3. Dy1eKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
DNEeKTpOMarHuTHOE I10JIE U bubnuoreka L{OK https:/
3.1 6 2
JIEKTPOMArHUTHBIE BOIHBI m.edsoo.ru/7f41a4a6
Hroro o paznemy 6

Pasznen 4. CBeToBBI€ SIBJICHHS




bu6mmoreka I{OK https:/
41 3aKOHBI pacIPOCTPAaHEHUS CBETA 6 2 m.eds0o.ru/7fA1a4a6
bu6nmoreka I{OK https://
4.2 JIuH3BI ¥ oNITHYECKHE TPUOOPHI 6 3 m.eds00.ru/7fA1a4a6
bu6mmoreka I{OK https:/
4.3 Paznoxenue 6emoro cBera B CIIEKTP 3 2 .eds00.ru/7fA1a4a6
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBjeHUs
bu6mmoreka IL{OK https:/
51 HcnyckaHue v MOTJIOIIEHNE CBETa aTOMOM 4 1 m.eds00 1/ 7f41a4a6
bu6mmoreka IL{OK https:/
5.2 Crpoenue aTOMHOrO spa 6 1 m.eds00 1/ 7fA1a4a6
bu6mmoreka IL{OK https:/
5.3 SAnepHble peakuun 7 1 m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. IToBTopuTe/ibHO-06001AI0IIMIT MOYJIb
6.1 [ToBTOpEeHMe 1 00001IEHNE COAEPHKAHUS 9 9 bu6nuoreka LHOK https://
' Kypca ¢pu3uku 3a 7-9 kiacc m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
Ne i/ Hara undposBbie
Tema ypoka Konrtpoabubie | IlpakTuyecku
n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoTbI e padoThbl pecypesI
1 ®du3uka — HayKa o pUpoe. 1
SBnenus npupobl
2 dusnuecKue sIBICHUS 1
3 duznyeckue BeTUUNHBI U KX 1
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TeMIIepPaTyphl MPU TOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETPA U TaTUNKA
TemnepaTypbl"”
MeTo/1bI Hay9IHOTO TIO3HAHHUS.
5 Onucanue GU3NIECKUX SIBICHUH C 1 Bubmmorexa HOK hitps://
. m.edsoo.ru/ff09f72a
MIOMOIIBIO MOJIENEH
Ypok-uccnenosanue "IIpoepka
6 TUTIOTE3bI: JATBHOCTD MOJIETA IIApUKa, 1 1
MYIIEHHOTO TOPU30HTAIEHO, TEM
OoJpIIie, YeM OOJIBITE BBICOTA TTycKa"
Crpoenue BeniecTBa. OMbITHI,
7 JIOKa3bIBAIOIINE TUCKPETHOE 1 Bubmmorexa HOK hitps://
P m.edso0.ru/ff09fe0a
CTPOEHHUE BEIlIECTBA
bu6mmoreka I{OK https:/
8 BIDKEHHE YaCTHUI] BEIIECTBA 1
A m.edso0.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI 11O

9 HaAOJIIOACHHUIO TEIIOBOTO PACIIHPEHHS
ra3oB»
10 ArperaTHble COCTOSIHUSI BELIIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHHI
1 BoJIbI. O000IIIEHHE 10 pa3AeTy bubmuoteka [1OK https://
«IIepBoHauanbHbBIEC CBEICHUS O m.edsoo.ru/ff0a0378
CTPOCHUHU BEIIECTBAY
MexaHn4ecKoe IBIKEHUE. Eub LK https.//
noNMMoTeKa ps:
12 PaBHOMEpHOE U HEpaBHOMEpPHOE
BHOMEPHOC 1 HEPABHOMEPH m.eds00.ru/ff0a05c6
JIBIDKCHUE
bu6mmoreka IL{OK https:/
13 C .E
KOpOCT. BAMHMIBI CKOPOCTH m.edsoo.ru/ff0a079c
bubmuoreka [1OK https://
14 Pacuer nmyTu 1 BpeMeHU TBUKESHUS
vt P A m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca— mepa bu6nuoreka LHOK https://
MHEPTHOCTH TEN m.edsoo.ru/ff0a0c10
16 IInorHOCTH BemecTBa. Pacuer macchl bubmuoreka [1OK https://
1 00beMa Tesa 1Mo ero MIOTHOCTH m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
MJIOTHOCTU TBEPAOTO TENa»
18 Pemenue 3anau mo reme "[1oTHOCTH bu6mmoreka I{OK https:/
BemecTna" m.edsoo.ru/ff0al23c
Cuta kak XapakTepUCTHKA
19 B3auMoaercTeug tea. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paboTta «/3ydenne

3aBUCHUMOCTH PACTAKCHUA




(medopmanun) mpy>KHUHBI OT
MPUIIOKECHHOM CHITBI»

21 [[“IBnenue Tarotenus. Cumia TAKECTH
CBs3b MEXKly CUJION TSKECTH U BuG LK https:/
. noMMoTeKa S:
22 Maccoit Tena. Bec tena. Pemenue _—
m.edsoo0.ru/ff0al778
3aaau o teme "Cuiia Tsxectu"

23 Cuiia TsKecTy Ha APYTHUX IJIaHeTax. bubnuoreka [{OK https://
Du3nYECKUe XapaKTePUCTUKH TIJIaHET m.edsoo.ru/ff0a1502

bubmuoreka [1OK https://

24 N3mepenue cuit. Jlunamomer

P A P m.edsoo.ru/ff0al8cc
bubmuoreka [1OK https://

25 Bec tena. HeBecomocTh

m.edsoo.ru/ff0al778
CrnosxeHue ABYX CUJI, HAlIPaBJIEHHbIX
26 10 OTHOI TIDAMOIE bubmuoreka [1OK https://
N p ' m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemenue 3agau nmo reme
"PaBHoneiicTByromas cun"

28 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [{OK https://
MIPUPOJIE U TEXHUKE m.edsoo.ru/ff0alb9c
JlabopaTtopHas paboTta «3ydenue
3aBUCHMOCTH CHUJIBI TPEHUS

bu6mmoreka I{OK https:/
29 CKOJIB)KCHUS OT CHJIbI TaBJIICHUS U
m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITNXCS
ITOBEPXHOCTEN»

30 Pemrenue 3a1a4 Ha onpeienneHne
PaBHOJECUCTBYIOLIEH CUIIBI

31 Pemenne 3agaa mo remam: «Bec bubmuoreka [1OK https://
tenay, «[ padudeckoe nzoopakeHune m.edsoo.ru/ff0alde0




cuy, «Cunbly», «PaBHOIEHCTBYIOMIAS
CUID»

KonTposnbHas padota 1o remam:
«MexaHnveckoe JBIKeHneY, «Macca,

32 IJIOTHOCTBY, «Bec Temay,
«'pacduueckoe n300pakeHNE CUID»,
«Cuby
33 Hasienne. CriocoObl yMEHBIICHHS U bubnuoteka L{OK https://
YBEIIMYECHUS JABJICHUS m.edso0.ru/ff0a20a6
JlaBrienue ra3za. 3aBUCUMOCTh BuG LK https:/
.. noNMMoTeKa ps:
34 JIaBJIEHUS ra3a oT 00bEMa, 1.eds00.1U/ff0a2376
TeMIepaTypbl
Ilepemaua maBieHUS TBEPABIMU
35 TGJII;BTI/I )KI/III KOCTSIMH U rpaI;aMH bubmotexa LOK hitps://
KA ' m.edso0.ru/ff0a25b0
3akoH [lackamns
36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmoreka I{OK https:/
BBI3BAHHOE JICCTBUEM CHUJTBI TSIKECTH m.edsoo.ru/ff0a2718
Pemenue 3amad o teme «J/laBneHue B bubmuoreka [1OK https://
37
YKUJIKOCTH U Ta3e. 3akoH [lackaisi» m.edsoo.ru/ff0a2826
bu6nmoreka I{OK https:/
38 Coobmarontecs cocyas: m.edso0.ru/ff0a2970
. bu6nuoreka I{OK https:/
39 r
HAPABIMHCCRIH Hpece m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmHeBoit
JKUJIKOCTHBIA HACOC
41 ATmocdepa 3emiu U IPUYUHBI €€ bu6numoreka LIOK https://
CYILIECTBOBaHUS m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubnuoreka I{OK https://




JaBJIEHUE m.edsoo.ru/ff0a2b5a
43 N3mepenue arMochepHOTro 1aBIeHUS. bubmuoteka [1OK https://
OmnsiT Toppuuennu m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(hepHOro
44 ABJICHUS OT BBICOTHI HA OBHEM bubmorexa OK https://
s nyP m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepouna. AtmochepHoe bubmuoreka [1OK https://
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX m.edsoo.ru/ff0a2fc4
46 Pemenue 3aga4d nmo reme
AtMocepHoe naBieHue"
JlelicTBuE )KUIKOCTH U ra3a Ha
47 IIOTPYKEHHOE B HUX TEJIO Bubmmorexa LOK hitps://
124 ’ m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlabopaTopHas pabota «OnpenencHue
48 BBITAIKUBAIOIIICH CUJIBI, bu6mmoreka [{OK https:/
JEUCTBYIOLIEH Ha TEJIO0, NOTPYKEHHOE m.edsoo.ru/ff0a33fc
B KHUJKOCTbHY
JIaGoparopHas paboTa 1o Teme
49 «/ccrnenoBanue 3aBUCUMOCTH Beca bubmuoreka [1OK https://
Tesa B BoJie OT 00bEMA MOTPYyKEHHOM m.edso0.ru/ff0a3514
B JKUJKOCTb YacTH TeJla»
bubmuoreka [1OK https://
50 [TnaBanue Ten
m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeoMeTpa uin
KOHCTPYMPOBAHUE JIOJIKU U
omnpeaeseHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amau nmo remam: «llnaBanue bubmuoreka I{OK https://




CYIOB. BOSI[YXOHJ'IaBaHI/Ie»,

«/laBieHue TBEpABIX TEIN, )KUIAKOCTEU m.edsoo.ru/ff0a3654
Y Ta30B»
KonTponbHas pabota 1o reme
53 «/laBieHue TBEpPABIX TEIN, )KUAKOCTEH
Y Ta30B»
bubnmoreka [{OK https://
54 Mexanuueckas padota 11.eds00.rU/Ff0a3f82
55 MomHocTs. EMMHUIBI MOIITHOCTH bubmmorexa LOK https://
m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOITHOCTH, pa3BUBAEMOM MPU 1
nogabEMe 110 JiecTHue"

57 IIpocteie MexaHnU3MBI. Ppryar.

PaBHOBecue cun Ha ppiyare
Prryaru B TexHuke, OBITY ¥ IPUPOJIE.

58 JlabopaTopHas pabota 05 bubnuoteka [{OK https://
«HccrenoBanue yclioBUNM PABHOBECHS m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3a1ad mo reme «Y cnoBust bu6mmorexa I{OK https:/
paBHOBECHS pblyara» m.edsoo.ru/ff0a48a6
KoaddutmenT nonezHoro aecTBus

60 MexanusMa. JlabopaTtopnas pabota 05
«M3mepenne KIIJI HaknoHHOM
IJIOCKOCTH

61 Pemenue 3amau mo teme "Pabora, bubmuoreka [1OK https://
MomHocTh, KIT/" m.edso0.ru/ff0a4c48

62 Mexanuueckas SHEprusl. bubmuoreka I{OK https://




Kunernyeckas u noTeHuuagbHas
SHeprus

m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUSI MEXaHUYECKOI
SHEPTrUun

bubnmoreka [{OK https://
m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCEepUMEHTAIBHOE ONIPEACIICHUE
M3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIMATILHON YHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
IJI0CKOCTH"

65

KontponbHas padorta 1o teme
«PaboTa 1 MOIITHOCTh. DHEPTUs»

66

PesepBHrlit ypok. Pabota ¢ TekcTamu
o Teme "MexaHudeckoe JBiKeHue"

bu6mmoreka IL{OK https:/
m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekcramu
o Teme "/laBineHue TBEPABIX TEN,
XKHUAKOCTEH U razoB"

bu6mmoreka I{OK https:/
m.edsoo.ru/ff0a4ffe

68

e3epBHBIA VPOK. PaboTa ¢ TekcTaMu
P Pa6

o teMe "Padora. MOIIHOCTS.
Oneprus"

OBUIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

68

12




8 KJIACC

KosnunyectBo 4yacoB Jlata DJIeKTPOHHbIE
T
Ne i/ nu@pposbIe
Tema ypoxa Konrpoabubie | Ilpakruyeckue | H3y4YeHH
n Bcero o0pa3oBaTejibHbIE
padoTbI padoTsbI A
pecypchbl
OcHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUH U X OTIBITHBIC 1 Bubmmorexa LOK hitps://
p m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYII 1
3 Mopenu TBEpIOTO, JKUJIKOTO U 1 bubnuoreka LIOK https:/
ra3000pa3HOro COCTOSIHUMN BEIIECTBA m.edso0.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJIKOTO M Ta3000pa3HOT0 COCTOSIHHMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJICKYJIIPHO-KUHETUUECKOU TEOPUU
bubmuoreka [1OK https://
5) Kpucrannnueckue u amopdHbIie Tena 1
P PP m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KaWJUIIPHOCTb. 1 bubnuoreka [{OK https://
[ToBEpXHOCTHOE HATSKEHUE m.edso0.ru/ff0a5530
bubmuoreka [1OK https://
7 TenoBoe pacuiupeHue u cxaTue 1
P p m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
4aCTHI|
9 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka L{OK https:/
W3MEHEHUS BHYTPEHHEN SHEPI U m.edsoo.ru/ff0a5c60
10 Bupael reronepenauun 1 bu6mmoreka I{OK https://




m.edsoo.ru/ff0a6412

Ypok-koudepennus "[Ipaktuaeckoe

11 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [{OK https://
BEILECTB U MAaTEPUAJIOB B LEJISIX m.eds00.ru/ff0a65c0
sHeprocOepexeHus"

KonunuecTBo TEMIOTHI. Y IenbHas bu6mmoreka IL{OK https:/

12
TEIJIOEMKOCTh m.eds00.ru/ff0a6976

13 VYpaBHeHHe TEIIOBOro OanaHca. bubmuoreka [1OK https://
TennooOMeH 1 TEIII0BOE paBHOBECHE m.edso0.ru/ff0a7088
JIaboparopHast pabota

1 "HccnenoBanue siBJICHUS bubmuoreka [1OK https://
TEII000MEHa MPU CMEIIMBAHUT m.edsoo.ru/ff0a6a98
XOJIOAHOW U TOpsiYei BObI"

PacueT xonmmuecTBa TEIUIOTHI,

15 HE00XOIMMOTO ISl HAarpEeBaHUs Tena
Y BBIICTIIEMOTO UM TP OXJIAXKACHUU

16 JlabopaTtopHas padota "OnpeneneHue bubnuoteka [{OK https://
YACIBHOU TEIJIOEMKOCTH BemecTBa" m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y JeJIbHAsI TEII0Ta bubnuoreka [{OK https://
CTOPAHHUS m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TEIN. Y IeTbHas Bu6mmorexa HOK hitps.//

p de m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas padota "OnpeneneHue bubmuoteka I1OK https://
YAEIbHOM TETUIOTHI TJIaBIEHUS Jibaa" m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHACHCALUS. bu6nmoreka LHOK https://
Hcnapenue m.edsoo.ru/ff0a740c

21 Kunenue. Y aennHas Temnora Bbu6mmoreka IHOK https://




napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
OT aTMOC(EPHOTO JABJICHUSI

m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencane
OTHOCUTEIIbHOM BJIAXKHOCTHU BO3ayXa"

bubnmoreka [{OK https://
m.edsoo.ru/ff0a7628

23

Pemenue 3ana4 Ha onpenenenre
BJI&YKHOCTH BO3/yXa

24

[TpuHIUTIBI pAOOTHI TEIUIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CrOpaHus

25

KII/ rerioBoro aBurarelis.
TenuoBble JBUraTEIN U 3aILUTA
OKpY’Karollel cpeibl

bu6mmoreka IL{OK https:/
m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

27

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BerecTna"

bubmuoreka [1OK https://
m.edsoo.ru/ff0a83f2

28

KonTponbHas paboTa 1o teme
"TensioBble sBJIeHUA. I3MeHeH1e
arperaTHbIX COCTOSIHUH BelecTBa"

bubmuoreka [1OK https://
m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tein. J[Ba pona
AIEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenosanue "OneKkTpuzanus
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUN"




B3anmMopeiicTBue 3apsKeHHBIX TEI. bubnmoreka [{OK https://

31
3akon Kynona m.edsoo.ru/ff0a87e4
DneKTpUUecKoe moJie.

32 HanpsikeHHOCTD 3JIeKTpUYECKOro bubmuoteka [1OK https://
nojst. [IpuHImn cynepno3uinuu m.edsoo.ru/ff0a8a0la
ANEKTPUUYECKUX MOJIeH
Hocurenu snekrpudeckux 3apsioB.

33 DnemeHTapHbii 3apsa. CTpoeHue
aToma

34 [IpoBOIHMKYN U JUANEKTPUKHU. 3aKOH bubnuoteka L{OK https://
COXpAaHEHUS IEKTPUUECKOTO 3apsjia m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHeHUE bubnuoteka L{OK https://
CBOWCTB 3JIEKTPUYECKHX 3aPsI0B m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHI TOK, YCIIOBUS €TO

36 CyIIeCTBOBaHMA. McTOUHUKHA bubmmorexa HOK hitps://

Y ’ m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
bu6mmoreka [{OK https:/

37 €NCTBUS AIEKTPUIECKOTO TOKA
A P m.edso0.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue

38 AIEKTPUYECKOTO OIS HA MPOBOJAHUKHU 1
U JUDJIEKTPUKHU"

39 DNEeKTPUUECKU TOK B METAIUIAX, bubnuoreka L{OK https:/
JKUJKOCTSIX U ra3ax m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1erb U €€ COCTaBHbBIS
4acTH
Cuna Toka. JJaboparopHas pabota

41 "U3mepeHue u peryaupoBaHue CUJIbI 0.5 bubmorexa OK https://

P peryimp ' m.edsoo.ru/ff0a8bd6

TOoKa"




DNEKTPUUECKOE HATIPSIKEHUE.

42 Boawsr™merp. JIabopaTopHas pabota 05 bubnuoreka [{OK https://
"M3mepenue u peryanpoBaHue m.edsoo.ru/ff0a9e14
HanpsHKkeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [{OK https://
VY ienpHOE CONPOTHUBIICHUE BEIIECTBA m.edso0.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTb

4 3JIEKTPUYECKOTO CONPOTUBIICHUSA 1 bubnuoreka [{OK https://
MPOBOJIHUKA OT €TI0 JJIMHBI, TUIOIA I m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeueHus: 1 MaTepuana'
3aBHCUMOCTH CHUJIBI TOKA OT Bu6orexa LIOK https.//

45 HanpspkeHus. 3akoH OMa Juisd yyacTka m.edsoo.ru/ff0aadda
Lenu
JIaboparopHast pabota
"HccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYILETO Yepe3 PE3UCTop, OT 1 Bubmmorexa LOK hitps://

m.edsoo.ru/ff0aa04e
COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapajlieIbHOE
COEMHEHUS IPOBOJHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 MIpaBUJIa CIIOKEHUS HAIIPSKEHUHN TIPU 1 bubnuoreka L{OK https:/
IIOCIIE0BATEIBHOM COCAUHEHNH JIBYX m.edsoo.ru/ff0aaa58
pe3uctopos"

JIaGoparopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA IIPU 1 bu6nmorexa LIOK https:/

MapaJJIETbHOM COEUHEHUHN
pe3uctopon"

m.edsoo.ru/ff0aadle




Pemenue 3ana4y Ha npuMeHeHE

bu6mmoreka I{OK https:/

50 3akoHa OMa JJis pa3IuyHOTO
AP m.edso0.ru/ff0aaf8a
COCIMHECHHMS POBOTHUKOB
PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO bubmuoteka [1OK https://
o1
Toka. 3akoH J[xoyns-Jlenna m.edsoo.ru/ff0ab124
JIaboparopHas pabora "OnpeneneHue
52 a00TBI 1 MOIIIHOCTH DJIEKTPHUECKOTO bubmnorexa LOK hitps://
P " P m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE 1SN U IIOTPEOUTENn
53 AJICKTPUYCCKOIN SHEPTUU B OBIT Bubmmorexa [TOK hitps./
P p Y m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJIBHOM paboOTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
54 3apsHKeHHBIC Tella U UX Bubmmorexa [TOK hitps./
P N . m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [IoCTOSTHHBIIM
INEKTPUYECKUH TOK"
KonTponbnas pabota 1o Teme
"DneKTpuUecKue 3apsbl.
P P Bubmorexa L{OK https://
95 3apspKeHHBIC Tena U UX
N . m.edsoo.ru/ff0abea8
B3auMozeicTBus. [locTossHHBII
ANEKTPUYECKUH TOK"
56 [TocTostHHBIE MATHHUTHI, UX
B3aNMOJICHCTBHE
57 VYpoxk-uccienoanue "N3yduenue bubnmnoreka [{OK https://
MMOJIEH TTOCTOSIHHBIX MarHUTOB" m.edso0.ru/ff0ac3d0
MarnutHoe nosie. MarHuTHOE ToJIe BuG L1OK https://
nonroTexa ps:
58 3eMJIH ¥ €T0 3HAYCHUE JIJIS KU3HU Ha

3emiie

m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarauTHoe noje
NEKTPUYECKOr0 ToOKa MaruutHoe
10JI€ KaTyLIKU C TOKOM

bu6mmoreka I{OK https:/
m.edsoo.ru/ff0acld?2

60

[IpuMeHeHne >EKTPOMArHiuTOB B
texauke. Jlaboparopuas pabota
"N3y4yeHue neicTBrs MAarHUTHOTO
0JIs1 HA TPOBOJAHUK C TOKOM"

0.5

bubnmoreka [{OK https://
m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUTaTENCH B TEXHUYECKUX
yCTPOMCTBAX M HA TPAHCIIOPTE.
JlabGopaTopHas pabota
"KoHncTtpynpoBaHnue u usyueHue
paboTHI AJeKTpoABHTATEIIS"

bubmuoreka [1OK https://
m.edsoo.ru/ff0ac86c¢c

62

OmnbrTel @apanes. 3aKoH
3JIEKTPOMArHUTHON MHTYKIIHH.
[IpaBuio Jlenna

63

Onektporereparop. Crocoos

MOJIYYCHU A SHGKTqueCKOﬁSHepFHH.

DneKTpOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEepruu

64

[ToaroroBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUYECKHE U
MAar"HuTHbLIE IBICHUS"

65

KonTponbhas pabota 1o teme
"DJIeKTpUUECKUE U MATHUTHBIE
siBIIeHUsA"

bu6mmorexa I{OK https:/
m.edsoo.ru/ff0acb14




66 PesepBHrlii ypok. Pabota ¢ Tekctamu 1 bubnmoreka [{OK https://
1o teme "TerioBbie ABIeHUA" m.edsoo.ru/ffOaccbe
PesepBHEIit ypok. PaboTa ¢ TekcTamu

" . bubmuoreka I1OK https://

67 o Teme "TlocTosTHHBIH 1

. m.edsoo.ru/ff0acdcé
AIEKTPUUYECKUN TOK

68 PesepBHblii ypok. Pabora ¢ Tekcramu 1

1o TeMe "MaruuTHseie siBJICHHS"
BIIEE KOJIMYECTBO YACOB I10
OB © O O 68 14.5

I[TPOI'PAMME




9 KJIACC

Kosnu4yectBo yacoB DJIeKTPOHHBIE
Ne i/ Hara nudposbie
Tema ypoka Konrpoabhubie | IlpakTnueckn
n Bcero u3yueHHus1 | oOpa3oBaTe/ibHbIE
padoThbI e padoThbl
pecypchbl

1 MexaHuuyeckoe ABHKEHHUE. 1
MartepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bu6mmoteka I{OK https://
MEXAHUYECKOTO IBUKECHUS m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE NIPAMOIMHENHOE 1 bubnnoreka LIOK https://
IBUKEHHE m.edsoo.ru/ff0ad19a
HepaBHomepHOE psIMOTMHEWHOE

4 nBuxeHue. CpeiHsisi U MTHOBEHHas 1
CKOpOCTb

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bu6muoreka LHOK https://
JIBHKEHUE. Y CKOpEHUE m.edsoo.ru/ff0ad8d4
CxopocTbh IpSIMOIMHEHHOTO

6 PaBHOYCKOPEHHOT'O IBUKCHHSL. 1
I'padux ckopocTH
JlaGopatopHas pabota "Onpenenenue

5 YCKOpEHHS Tena npu 1 1 bubnmnoreka [{OK https://
PAaBHOYCKOPEHHOM JBUKECHUU I10 m.edsoo.ru/ff0adb18
HAaKJIOHHOM I1ockocTy"

8 CBobonHoe najeHue Ten. OnbITsl 1
lManunes

9 PaBHOMEpHOE IBUKEHUE TIO 1 bu6muoteka IIOK https:/
okpyxHocTu. [lepron u yactora m.edsoo0.ru/ff0ael76




oOparnenus. JInHeliHas u yriaoBas
CKOpOCTH

10 [lenTpocTpeMUTENbHOE YCKOPEHUE
ITepsbiii 3akoH HeroToHa. BekTop but6mmoreka [L1OK https://
11
CUJIBI m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnmoreka [{OK https://
PaBHonelicTByrOIAs criia m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HptoToHa. bubnnoreka LIOK https://
Cyneprio3unus cui m.eds00.ru/ff0ae982
Pemenue 3aay Ha npuMeHEeHNE bubnmnoreka [{OK https://
14
3akoHOB HproTOHA m.edsoo.ru/ff0aeb6c
bubnuoreka [1OK https://
15 Cuna ynpyroctu. 3akon ['yka m.edsoo.ru/ff0aeca?
16 Pemenwne 3anau mo reme «Cuna
YOPYTOCTH
17 JlabopaTtopHast pabota «OnpeneneHue bubnmnoreka [{OK https://
JKECTKOCTHU MPYKUHBI» m.edsoo.ru/ffOaee28
bu6nmnotexka I{OK https://
18 Cuia Tperis m.edsoo.ru/ff0af738
19 Pemenne 3amad mo reme «Cuita but6mmoreka I1OK https://
TPEHUSD) m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [{OK https://
Kod(duIIMeHTa TPEHUS CKOJIbKEHUS " m.edsoo.ru/ff0af8be
Pemenue 3amau mo teme "3aK0OHBI Bu6 110K https:/
nOIMoTeKa ps:
21 HL}OToi{a. Cuna ynpyroctu. Cuia m.edsoo.ru/ffoafbse
TpEeHUs
22 Cuna TSKeCcTH U 3aKOH BCEMHPHOTO bu6mmoreka LIOK https://




TATOTCHUA. YCKOpeHI/Ie CBO60,I[HOFO

m.edsoo.ru/ff0af044
MaJICHUS
Ypoxk-koudepenuus "BrKxeHue Ten
23 BOKPYT IPaBUTAIIMOHHOTO LIEHTPa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3amgau no teme "Cuna
24 « I[K ce oro bubnuorexa [1OK https://
H BCCMHUPHOT
KecTH 1/1"3a © P m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBas kocMUYeCcKasi CKOPOCTb. bu6nuoteka I{OK https://
HesecoMocTs u neperpysku m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaabHOM TOUKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubnuoreka LIOK https://
PaBHOBecue TBEpHOTO TENA C m.edsoo.ru/ffOafe36
3aKPETUIEHHOW OChIO BPAILICHUS

27 MowmeHT cuisbl. LieHTp TsxecTn
Pemenue 3agay no reme "MoMeHT bubnuoreka [1OK https://

28 "
cuibl. LlenTp TsKecTH m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM paboTe 1Mo

29 A "M P ep . bubnuoreka [1OK https://

JKEHHE.
reMe exvaHqucxoe Bt m.edso0.ru/ffob0408
B3aumoneiictue ten"
Kontponbnas pabota 1o reme
30 ™M P p bubmuoreka [1OK https://
exaHquCKoe ABIDKCHHC. m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"
Nmnynsc Tena. mnyssce cuibl. 3aKoH

31 N N but6mmoreka [1OK https://
COXpaHEHUs I/IMnyncha. pyroe m.eds0o.ru/fob07fa
HEYNpYroe B3auMOACHCTBHE

32 Pemenue 3aga4 1o reMe "3aKkoH bu6nunotexa I{OK https://
COXpaHEHHUs uMItyabca' m.edsoo.ru/ffob096¢c




Ypok-koHpepenmus "PeakTuBHOE

33
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnuorexa [1OK https://
34 Mexanundeckas paboTa U MOITHOCTh m.eds00.rU/FOb0a84
35 PabGora cumsl TSKECTH, CHITBI bubnuorexa [1OK https://
YIPYTOCTH U CHJIbI TPEHUS m.edsoo.ru/ffob0db8
JlaboparopHas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBH>KEHHUH TeJla 110
TOPU30HTAIILHOMN MTOBEPXHOCTH
37 CBs13b 2HEpruu U paboTHI.
[loTeHuumanbHas FHEPrus
38 Kunernueckas sueprus. Teopema o bubnuoreka L{OK https://
KMHETUYECKOU DHEPrUn m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKE
40 JlaGopaTtophast pabota «3yuenue bubnmnoreka [{OK https://
3aKOHA COXPaHEHMS DHEPIUN» m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE IBHKCHHE U €T0 bubnuoreka [1OK https://
XapaKTEePUCTUKH m.edso0.ru/ff0b1858
42 3aryxaromye KojaeOaHusl. bubnmnoreka [{OK https://
Breinyxnennsie konebanus. Pezonanc m.edsoo.ru/ff0b20f0
43 MareMaTU4ecKuil U py>KUHHBIN
MasiTHUKU
Ypok-uccaenopanue «3aBUCUMOCTD
44 nepuo/ia KojeOaHui OT KECTKOCTH bubmorexa NOK htps://
proa m.edsoo.ru/ffob197a

NPYKUHBI U MAacChI TPpy3a»




45

[IpeBparenue sHEprun Npu
MEXaHUYECKUX KOJIeOaHHsIX

46

JlabopaTtopHas pabora «OnpeneneHue
4acTOTHI ¥ TIepUOJIa KOJIeOaHu i
MPYKUHHOTO MasiTHUKA»

bubnuorexa [1OK https://
m.edsoo.ru/ffOblaec

47

JlaGopaTtophnas padorta «I[IpoBepka
HE3aBUCHMOCTH ITEPHO/1a KOJIeOaHU
rpys3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

but6mmoreka [IOK https://
m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MeXaHU4eCKuX BOJH. [IpogosibHbIE 1
MOIEePEYHbIE BOJHBI

bubnuoreka [1OK https://
m.edsoo.ru/ffOb21fe

49

VYpoxk-kordpeperuus "MexaHndecKue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJHBI"

50

3ByK. PacipocTpanenue u orpaxeHnue
3ByKa

o1

VYpok-uccienoBanue "HaOmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
Y4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTa TOHA.
AKYCTUYECKHI pE30HaHC

53

VYpoxk-koHpepennus "YapTpa3Byk U
uH(ppa3ByK B IpUPOJIE U TEXHUKE"

bubmuoreka [1OK https://
m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHUS.
Mexanuueckue kKojaeOaHus U BOJIHBI"

bubmuoreka [1OK https://
m.edsoo0.ru/ff0b25f0

55

KonTtponbHas pabora o teme




"3aKkoHbI cOXpaHeHus1. MexaHu4yeckue
KoJieOaHus ¥ BOJIHBI"

56 DIeKTPOMArHuTHOE IOJI€. bubnmoreka [{OK https:/
DNIeKTPOMArHUTHBIE BOJIHBI m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1€KTPOMarHUTHBIX BOJIH
Ypoxk-kordepenuus "Hlkana
58 AJIIEKTPOMATrHUTHBIX BOJIH. bubnnoreka LIOK https://
Hcnonp3oBanue 31EKTPOMarHUTHBIX m.edsoo.ru/ffob2fe6
BOJIH JUIA COTOBOMU CBA3U"
VYpok-uccnenosanue "M3yuenue
. bu6mmoteka I{OK https://
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
" m.edsoo.ru/ff0b2c6e
MOMOIIIbI0 MOOMIIBHOTO TeseoHa
Pemenue 3agau Ha onpezenenue
60 YaCTOTHI U JUTMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHasi IpUpo/ia CBETA.
61 Cxkopoctb cBeTa. BoiaHOBbIE CBOMCTBA bubmmorexa LIOK hitps:/
P ' m.eds00.ru/ff0b31d0
CBeTa
Hcrounvku ceera. [Ipsmonunelinoe
62 acTpoCTpaHeHHe CBeTa. 3aTMEHHUS bubamorexa OK hitps:/
pacpoctp ' m.edsoo.ru/ffob3658
Connua u Jlynst
3aKOH OTpakKeHUs CBETa. 3epKaa.
63 Pemenue 3aga4 Ha IpUMeHEHNE bubmorexa LIOK https://
P m.edsoo.ru/ffOb38c4
3aKOHA OTPAXXEHMsI CBETA
64 [Ipenomnenne cBera. 3aKoH bu6muoteka IIOK https:/
MPEJIOMJIEHUS CBETA m.edsoo.ru/ffOb3aea
65 [TosnHOE BHYyTpEHHEE OTpa’)KEHUE CBETA. bu6muoreka LHOK https://
Hcnionb30BaHKEe MOJIHOTO BHYTPEHHETO m.edsoo.ru/ffob3c5¢c




OTpaXCHUA B OIITUYCCKUX CBETOBOAAX

JlaGopaTtophas pabota "MccnenoBanue
3aBUCUMOCTH YIJIa IPEIOMIICHUS

66
CBETOBOI'O JIy4a OT yIJla aJeHUsI Ha
rpanuiie "Bo3ayx-cTekiao""
Ypok-koupepenus "Vcnons3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
68 Jluazel. OnTHYecKas cuia JIHH3BI bubmmorexa LOK hitps://
m.edsoo.ru/ffob3f2c
N bubnuoreka [1OK https://
69 IT 0
OCTPOEHHE U300paKEHUH B JIMH3AX m.eds0o.ru/ffobd44a
JlaboparopHas padora "OmnpeneneHue
70 dox 1(?Horlcj) aC(IJ)TOHHI/ISI u OiTiquKOfI bubamorexa OK hitps:/
Y P . " m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIEH JTMH3BI
7 Ypok-koHpepenus "Ontuyeckue bubnmnoreka [{OK https://
JMH30BbIe TPUOOpPHI" m.edsoo.ru/ffOc0a7e
but6mmoreka I1OK https://
72 r .
Ja3 KaKk ONTUYECKasi CUCTEMa. 3peHHE m.eds00.rU/FfObA684
73 Ypok-konpepentus "JlepexTs
3penus. Kak coxpanuts 3peHue"
Paznoxenue 0enoro cBera B CIIEKTP.
74 OnebiTel HetoToHa. CroxxeHue bubnmnoreka [{OK https://
CIIEKTPaJIbHBIX LBETOB. [{ucnepcus m.edso0.ru/ff0c0f4c
cBeTa
75 JlaGopatopHas pabota "OnbITH IO bu6muoreka LHOK https://

Pa3JIOXKCHUTIO Oesoro ceera B CIICKTP U
BOCIIPpHUATHUIO IIBETA MPEAMCTOB IIPH UX

m.edsoo.ru/ff0c0e2a




HaOJIF0ICHUH Yepe3 [IBETOBBIC
buabTph"

Ypok-npaktukym "BoiaHoBbIe

76 CBOIiCTBa cBeTa: AucCIepcus,
uHTepepeHys u Tudppakums”
77 OmnsiTel Pezepdopaa u muranerapHas bubnmnoreka [{OK https:/
MOJeb aToMa m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
HcnyckaHue v norjaomeHue cBera Bu6 OK httos://
79 aroMoM. KBautbl. JInuHeiuarsie nomrotera LLOK hitps://
m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypok-npaktukym "Habmroneane bubnmnoreka L{OK https://
CIIEKTPOB UCITyCKaHUs" m.edso0.ru/ff0c1550
N bubnuoreka [1OK https://
81 PannoakTuBHOCTH 1 €€ BUIBI m.eds00.ru/f0C1672
82 Crpoenue atoMHoro sipa. Hykinonnas bubnmnoreka [{OK https://
MOJENb m.edsoo.ru/ff0cl8ac
83 PanuoakTuBHBIE IPEBPALCHUS. bu6muoreka LHOK https://
H3oromnsl m.edsoo.ru/ffOclald
84 Pemenne 3agau mo teme: but6mmoreka I1OK https://
"PannoakTuBHBIE IPEBpAILICHUS " m.edsoo.ru/ff0clb4da
85 [Tepwon momrypacmasa
VYpoxk-koHpepenus "PagrnoakTuBHbIE
86 1/13131 eHI/IS(Ii) BI; I/II1 onie Nllle WIIHE bubmorexa [OK hittps:/
v PHPOIE, MEAHIHIHE, m.edso0.ru/ff0c2126

TeXHUKE"




Snepuble peakuuu. 3aKOHBI

but6mmoreka [IOK https://
87 COXpaHCHUS 3apsAI0BOI0 M MAaCCOBOI'O
P P m.edsoo.ru/ff0c1c58
quces

88 DHeprusi CBsA3M aTOMHBIX siiep. CBs3b but6mmoreka [L1OK https://
MACChI ¥ JHEPTUHN m.edsoo.ru/ff0cld7a

89 Pemenue 3anau o teme " nepusie
peakuun"

9 Peakiuu cuHTE3a U AeIEHUS A1ep. bu6mmoteka I{OK https://
Uctounuku sneprun CoiHIla U 3BE3]T m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "SAnepHas

o1 3HepreTuka. /lercteus
PaauOaKTUBHBIX U3JIYYCHHUH Ha )KUBBIC
OpraHu3MbI"

[ToaroroBka K KOHTPOJIBHOU paboTe Mo

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bu6nuoteka IIOK https:/
DNIEKTPOMarHUTHbIE BOJIHBI. m.edsoo.ru/ff0c223e
KBanrosBrle sBieHus"

KonTponbhas pabora o teme
93 "DNEeKTpPOMarHuTHOE MOJIE.

DNIEKTPOMarHUTHbIE BOJIHBI.

KBanTosrie ssBneHMS"

[ToBTOpeHue, 060061IeHNE. Eub 1K https.//

HOJIMOTEKA ps:
94 JlaGopaTopHbie pabOTEHI ITO KypC
patop N p ypey m.edsoo.ru/ff0c245a

"B3auMmonencTBue Ten"

[ToBTOpenue, 0600eHNe. Permenmne

95 ACUETHBIX M KAUECTBEHHEBIX 3314 110 bubmorexa LOK https://
p a m.edsoo.ru/ff0c2572
teme "TermtoBble mporecch”

96 [ToBTOpenue, 0606meHNE. Pemenne but6mmoreka [{OK https://




PpaCUYCTHBIX U KAYCCTBCHHBIX 3aJiay I10

m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBbIx gBuraresei"
[ToBTOpenue, 06o6menue. Pemenne
97 . . 1 bubnuorexa [1OK https://
pacUeTHBIX U KAYeCTBEHHBIX 3a7a4 I10 m.eds00.rU/F0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpeHwme, 0000IIEeHHE. Eus LK https.//
HOIMOTEKA ps:
98 ?'Ia6opaTopHHe pa60"TH 0 Kypcy 1 1 1. 6ds00.1U/Ff0C2C52
CBeTOBbIE SIBIICHUS
[ToBTOpenue, 06061eHue. Pabora ¢ By OK htos//
99 TEKCTAMH 110 TeMe "3aKOHbI 1 nbanotexa HOK hitps://
| m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenwue, o6o0meHue. Pabora ¢ Eu OK httos://
100 TexkcTamu 1o reme "Konedanus u 1 nbmorexa HOK hitps://
| m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Padora ¢ Eubs 11K https://
" HOJIMOTEKA ps:
101 TeKCTaM{/‘I 1o TeMe "CBETOBEIE 1 m.edsoo.ru/f0c3044
SIBJICHUS
[ToBTOpenue, o606meHune. Padora c
102 TekcTaMmu 1o Teme "KBaHToBas u 1
anepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I1O 102 97

[TPOI'PAMME







YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

» dusuka, 7 knace/ [epeimkua A.B., O0mecTBo ¢ orpaHHYeHHON
OTBETCTBEHHOCTHIO «31aTeIbCTBO «DK3aMEH)

» ®usuka, § knacc/ [lepsimkun A.B., OG11ecTBO C OrpaHUYeHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkuinonepHoe oduiectBo «M3narenbcTBo
«IIpocBenieHne»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6mecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «[IPODAY; AKIIMOHEpHOE 00IIECTBO
«M3parenscTBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJA

7 KIIACC

1.PabGoyas mporpamma.

2. [IporpamMmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. Pusnka. 7 — 9 Kiaccol
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleporikun A.B. ®usuka. 7 kiacc. Y4eOHUK 1151 00111€00pa3zoBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.U. C6opHHK BOIPOCOB U 3a/1a4 1o ¢usnke. /-9 ki — M.:
[Ipocsemenne, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. ®uszuka. 7 — 9kiacchel: yueOHO-METOANYECKOTO
nocobus /coct. TuxonoaE.H. — 2-¢ u3a.,crepeornmn. —M.: [Ipoda,2013. —
398,(2)

2. [IporpamMbl 0OCHOBHOTO 0011IeT0 0Opa3zoBanus. dusnka. 7 — 9 kiaccol
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B COOTBETCTBHH C

BbIOpaHHBIM yUYEOHUKOM:

4. Tleperimkun A.B. ®usuka. 7 kiacc. Y4eOHUK 1151 00111€00pa30oBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.U. COopHHK BOonpocoB U 3aAa4 1o gusuke. /-9 ki1. — M.:
[Tpocsemienne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HoypoBHEBBIE CAMOCTOSTEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



/. ActraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie padoThl. KOHTpOIbHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KontponpHo-u3MepuTenbHbie Matepuansl. @usuka. 7 knace/Coct. H.U.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meroanueckoe nocooue/ A.E.
Maposn.- M.: Jlpoda, 2011.- 123c.:

10. A.B. Ilepeimkun @usuka-8xi 2017 M. Jlpoda

11.H.B. ®unonosua Meroanueckoe mocodue 2015 M. JIpoda

12. A.E. Mapon, E.A. Mapon CaMocTosiTeIbHBIE U KOHTPOJIbHBIE PabOTHI-8
kiacc 2017 M. Hpoda

13.B.B. llaxmatoa ,O.P. llledpep Auarnoctuueckue padbotsl -8 kinacc 2016
M. Ipoda

14. A.E. MapoH, E.A. Maposn, C.B. [1o3otickuit Coopauk Borpocos u 3a1au
2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. ®uszuka. 7 — 9kiacchel: yueOHO-METOANYECKOTO
nocobus /coct. TuxonoaE.H. — 2-¢ u3a.,crepeornmn. —M.: [Ipoda,2013. —
398,(2)

2. [IporpamMbl OCHOBHOTO 00111eT0 00pa3oBaHusi. dusuka. 7/ — 9 Kaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Tleporikun A.B. ®usuka. 7 kiacc. Y4eOHUK 1151 00111€00pa30oBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. JIykammk B.U. C6opHHK BOIPOCOB U 3a/1a4 1o ¢usnke. /-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 knacc. Jlaboparopasie padoThl. KOHTpOIBHBEIE
3aganus. —Caparos:Jlunen, 2014.

8. «KonTtponpHo-u3MepuTenbabie Matepransl. @usuka. 7 kimacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToauueckoe nocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTposnbHbIE U1 caMoCcTOsITeIbHBIE Pa00THI O (pr3uke. 9 Kacc: K y4eOHUKY
A.B. Ilepoimkuna, E.M. I'yrauk «®usuka 9 xiace» / O.W. I'pomuesa. — M.:
Nz narenbcTBO «IK3amen», 2014,

Tectsl o pusuke. 9 knacc: k yueOHuky A.B. [lepoiikuna, E.M. I'yTHuK
«Pusuka

9 xnace» / O.W. I'pomueBa. — M.: U3aarenscTBO «DK3ameny, 2010.

®dusnka. 9 knacc. TemMaTnueckue TeCTOBBIE 3a0aHus I NoAroToBKH K [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — SApocnasis: OO0



«Axanemus pazputus», 2014,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KJIACC

1. bubnmoreka — Bc€ no npeamery «duszukay. — Pexum qocryna:
http://www.proshkolu.ru

2.BuneoornbiTel Ha ypokax. — Pexkum mpoctyma: http://fizika-class.narod.ru

3. Enunas xosutekiuys nu@poBbIX 00pa3oBaTeIbHBIX PECypCcoB. — Pexxnum
nocryma: http://school- collection.edu.ru

4. VlHTepecHble MaTepHaibl K ypokaMm (DU3UKH 10 TEMaM; TECTHI 110 TEMaM;
HarJIsTHBIe TTocoOus K ypokaM. — Pesxxum noctyna: http://class-fizika.narod.ru

5. Iludposeie oOpazoBaTenbHbIE pecypchl. — PexxuM gocryma:
http://www.openclass.ru

6. DnekTpoHHbIe YUeOHUKH 110 PusKKe. — Pexxum noctymna:
http://www.fizika.ru

8 KJIACC

1. bubnmnoreka — Bcé mo mpeamety «duszuka». — Pexum gocrymna:
http://www.proshkolu.ru

2.BuneoonbITel Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3. Enunas xomnexuus mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlaTepecHbIe MaTepUaibl K ypoKkaM (DH3UKH 110 TeMaM; TECThI [0 TEMaM;
HarJsIIHBIEe TTOCOOUS K ypokam. — Peskum noctyma: http://class-fizika.narod.ru

5. udposrie 06pazoBaTenbHBIC peCypchl. — PexxuM pocryma:
http://www.openclass.ru

6. DnekTpoHHbIE YUeOHUKH 10 Gu3nKe. — Pexxum nocTymna:
http://www.fizika.ru

9 KJIACC
1.BuzeoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
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2. Enunas xosutekiys nu@poBbIx 00pa3oBaTeIbHBIX PECYpPCOB. — Pexxnum
nocryma: http://school- collection.edu.ru

3. HTEepecHbIe MaTepuallbl K ypoKaM (HU3UKH 110 TeMaM; TECThI IO TEMaM;
HarJIsTHBIC TTocoOus K ypokaM. — Pesxxum moctyna: http://class-fizika.narod.ru

4. Iludpossie oOpa3oBaTeIbHBIE peCypchl. — Pesxxum goctyna:
http://www.openclass.ru

5. DIeKTpOoHHbIE YUeOHUKH 110 Pu3uKe. — Pexxum nocrymna:
http://www.fizika.ru

6. JIlucrannronnas mkosa Ne368 http://moodle.dist-368.ru/ OTkprIThIi Ki1acc.
CereBoe oOpa3oBaTelibHOE coobO1ecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekius u@poBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIN HEHTP HHPOPMALMOHHO-00Pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. huTtepHet ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTsOps» MaTepuabl 1Mo PU3MKe.
http://archive.1september.ru/fiz

11. Aanmanuu pusmueckux o0bekToB. http://physics.nad.ru/

12. XwuBas ¢usuka: o0yvaromas nmporpamma. http://www.intedu.
ru/soft/fiz.html

13. ®wuswuka.ru. http://www.fizika.ru/___
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