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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE IMOJIOKCHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTENIbHON MPOTrPAMMBI, MPECTABICHHBIX B
Or'oC 000, a Takxke ¢ yuérom (enepanbHON pabdoueil MporpaMMbl
BocniuTanus U KoHueniuu npenogaBanusi yaeOHOro npeamera « Ouzukay.

[Iporpamma 1o ¢u3MKe HA ypPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE IMOJIOKCHHUN U TpeOOBaHUH K pe3yibTaTaM OCBOSHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTebHOW MPOTpaMMbl, MPECTABICHHbBIX B
OI'OC OO0, a Takke c¢ yderoM deaepanbHON pabodeil MporpaMMel
BOCIHUTAHUS U KOHUENIUHU MTPENojaBaHus yueOHOro npeamera « Dusnkay.

ConepkaHue mporpaMMbl MO (U3UKE HAIpaBlIeHO HAa (POPMUpPOBAHHE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIOIIMXCS W OPraHMU3alUI0 H3y4eHUs
¢u3nKN Ha JEeATEIbHOCTHOM OCHOBe. B mporpamme mno (usmnke y4uThIBaIOTCA
BO3MOXKHOCTH y4eOHOTo mpenmMera B peanuzanuu tpedosanuiit ®I'OC OO0 k
IUIAHUPYEMBIM JINYHOCTHBIM M METalpeAMETHBIM pe3yjbTaraMm oOydeHHs, a
TaK)X€ MEKIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOI'O OOLIEr0 0Opa30BaHUs.

[Iporpamma 10 (¢u3MKEe YCTaHABIWBAET paclpelesicHHe Y4eOHOTO
Marepuaiga mo rogam oOydeHus (MO Kjaccam), MOpeajgaraeT MPUMEPHYIO
[OCJIEIOBAaTEIbHOCTh W3Y4YEHHMs] TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUSA
MIPEMETHOTO COJIEP)KAaHUS U YIeTe BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXCsl.

[Tporpamma mo ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOAMYECKOMN
TIOMOIIIH YYUTENIO B CO3aHIH paboveil mporpaMmMbl TI0 y4eOHOMY MPEAMETY.

®dusrka SBISETCA CHCTEMOOOpA3yIOIIMM JJii €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, IOCKONbKY (HU3MYECKHEe 3aKOHBI JIE)KaT B OCHOBE
MPOILIECCOB M SIBJIGHUM, HM3y4yaeMbIX XHUMHUEH, OWOJIOrvel, acTpOHOMHEH U
¢usnyeckoil reorpadueil, BHOCUT BKJaJ B €CTECTBCHHOHAYUHYIO KapTHHY
MHUpa, MPeAOoCTaBisieT HauboJiee sICHble O00pa3lbl MPUMEHEHUS HAy4YHOIO
METO/1a MO3HAHUS, TO €CTh CII0co0a MOTYYEHHUs TOCTOBEPHBIX 3HAHUI O MUpE.

OpHa U3 raaBHBIX 3a7a4 (PU3HYECKOro 00pa3oBaHUsI B CTPYKType 0OIero
00pa30BaHusl COCTOUT B (POPMUPOBAHUHU E€CTECTBEHHOHAYYHOW I'PaMOTHOCTU U
MHTEpeca K HayKe y 00yJaroniuxcsl.

N3ydyenne ¢Gu3uku Ha 06a30BOM ypOBHE TMpeAroiaracT OBJIAJICHUE
CIIEAYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTeCTBEHHOHAYIHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHMUS,

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHNS;



HHTCPIPETUPOBATL JAHHBIC W HCIIOJB30BATh HAYYHBIC JOKA3aTCJILCTBA
I IIOJTYYCHHA BBIBOIOB.

lenu wu3yyeHuss QuU3NKU Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs

onpezeNieHbl B KOHLENLMM TpenojaBaHus ydeOHoro npeamera «dusuka» B
oOpa3oBaTelbHBIX oOpranuzanusix Poccuiickoit deneparuu, peaTn3yrOIIMX
OCHOBHbIE 0011€00pa30BaTeIbHbIE MPOrPAMMBbI.

Lenu nzydyenus Gpusmku:

npuoOpeTeHne MHTEpeca M CTPEMJICHUS OOYYarOIIUXCS K HAy4HOMY
M3YYEHUIO TIPUPOJIbI, Pa3BUTUE MX UHTEIIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEJCTABIEHUA O HAYYHOM METOAE€ TMO3HAaHUS U
dbopMHUpOBaHUE WCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPYXKAIOIIUM
SIBJICHUSIM;

dbopMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KAaK pPE3ysIbTaTa M3y4CHUS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKH;
dbopMupoBaHUE TPEICTABICHUN O PO (DU3UKU VTSI PA3BUTHUS TPYTUX
€CTECTBEHHBIX HAaYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHMM O BO3MOXKHBIX cdepax  Oymymiei
npodecCUoHaIbHOMN NeATeIbHOCTH, CBA3aHHON ¢ (PU3HKOM, MOArOTOBKA
K JaJIbHEWIIeMy 00y4E€HHIO B 9TOM HAMpPaBIICHUU.

JlocTrmkeHrne ATUX IeNIed MporpaMMbl 1Mo (H3UKE Ha YPOBHE OCHOBHOTO
o011ero oOpazoBaHusl 00ECTIEYMBACTCS PEIICHUEM CIICIYIOIIMX 3a/1ay:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOCHMHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPHUECKUX, MATHUTHBIX U KBAaHTOBBIX
SBJICHUSX;

npUOOpETEeHNE YMEHUM OMHUCHIBATh U OOBACHATH (DU3HUECKUE SBICHHUS
C UCII0JIb30BAHUEM IOJTyYEHHBIX 3HAHUI;

OCBOCHHE METOJOB pEIIECHUS NPOCTEHIIMX pacueTHbIX 3a1ad ¢
UCIOJIb30BaHUEM duznyeckux MOJIENEH, TBOPYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHH HaOMI0[aTh NPUPOIHBIC SBICHUS W BBIOJIHSITH
OIIBITHI, J1a0OpaTOpPHBIE PAOOTHl U IKCHEPUMEHTAIbHbBIE HUCCIIECIOBAHUS
C MCTIOJIb30BaHUEM M3MEPHUTENBHBIX IPUOOPOB;

OCBOGHHE TIpUEMOB paboThl ¢ wuHpopmanuend  (HU3MIECKOTO
COZIepKaHMsl, BKJIIOUas WH(GOPMAIUIO O COBPEMEHHBIX JOCTHIKEHUSX
(bU3HKHY, aHAIU3 U KPUTUYECKOE OLIEHUBaHKE MH(OpMaIny;



e 3HAKOMCTBO €O cdepamu TpodecCuoHaTBLHON  JEeATEIbHOCTH,
CBSI3aHHBIMM C  (PU3MKOM, M  COBPEMEHHBIMH TEXHOJOTHIMH,
OCHOBaHHBIMU Ha JOCTIKEHUAX (QU3NUYECKON HAYKH.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX MJIsi M3Y4eHHs (PU3MKU Ha
6a3oBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEHEN0), B 8
kjacce — 68 yacoB (2 yvaca B Hegemo), B 9 kimacce — 102 yaca (3 yaca B
HEJIEIIIO0).

[Ipennaraemsiii B mporpaMme 1o Gu3MKe mepedeHb 1ab0paTopHBIX paboT
U ONBITOB SBJSIETCS PEKOMEHIATEIbHBIM, YUYUTENb JIeNaeT BBHIOOP TpH
NPOBEICHUN JAaO0OPAaTOPHBIX PabOT W OMBITOB C YYETOM HHIWBUIYaTHHBIX
ocoOeHHOCTEW  OOy4arolmuxcs, COHCKa OKCIEPUMEHTAJIbHBIX  3aJaHuM,
npeJiaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT0 dK3aMeHa 1Mo (pU3HKe.



COILEPKAHUE OBYUEHUA

7 KIIACC
Du3uka 1 e€ poJib B MO3HAHUM OKPYKAKOLIEr0 MUpA.

dusuka — Hayka 0 npupone. SBneHuss npupoabl. PU3NUYECKUE SIBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

dusnueckne BenUIUHBL M3mepenne usndyeckux BennuuH. Ou3ndeckue
npubopsl. [lorpemHocTs n3MepeHnii MexayHapo/iHas CUCTEMa €IMHMII.

Kak ¢usuka u J[pyrue ecTEeCTBEHHbIE HAayKd M3Y4alOT MPUPOAY.
EcTecTBeHHOHAYYHBI METOJI MO3HAHMS: HAOIIOACHUE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKECHHE THUIIOTE3, OJKCIEPUMEHT MO MPOBEPKE THUIIOTE3,
o0bsicHeHHe HaOmonaemoro sBieHus. Onucanue (U3MUECKUX SBICHUU C
MOMOILBIO MOJIETEHN

Hemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. @uznueckue MpuOOPHI U MpoLEaypa MPIMBIX U3MEPEHUN aHAIOTOBBIM
U U (HPOBBIM TPUOOPOM.

Jlabopamopmuusie pabomul u onvimel.

1. OmpeneneHue IEHBI JEICHUS KAl U3MEPUTEIHLHOTO MpUoopa.

2. M3mepeHune pacCTOSHUM.

3. M3mepenne o0bEMA KUAKOCTH U TBEPAOTO Tea.

4. OnpezneneHue pa3MepoOB MAJIbIX TEJL.

5. M3mepeHne TeMnepaTypbl MpU MOMOIIM >KUIAKOCTHOTO TEPMOMETpPA U

JNaTYUKA TEMIIEPATYPBI.
6. IIpoBenenue nccuenoBaHus MO MPOBEPKE TMIOTE3BI: JAJbHOCTh MOJETA
miapyka, MYIMEHHOIO TOPU30HTAILHO, TE€M OOoJjblle, 4eM OoJbIie
BBICOTA ITyCKaA.
IlepBoHauanbHBIE CBeICHUS O CTPOCHHHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3mepbl. OMbITHI,
JIOKAa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBr>kenne dactul BemiectBa. CBsSI3b CKOPOCTH JBUKEHHUS YaCTHUI] C
Temrneparypoil. bpoyHoBckoe nuxenue, nuddysus. BzaumoaelicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperatHble€ COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, XUIKOCTEU U
TBEPABIX (KPUCTAIUTMYECKUX) Tel. B3auMOCBs3b MEXKy CBOMCTBAMU BEIIECTB B
Pa3HBIX arperaTHbBIX COCTOSIHHSIX M HX ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.



Jemoncmpayuu.

1. HaGmonenrie OpOyHOBCKOTO JIBUXKEHUSI.

2. Habmoaenue nuddysumn.

3. HaOmogenue  sBieHUH, OOBACHSIOMIMXCS  MOPUTSHKEHUEM — WIIU

OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka jJuaMerpa aroMa METOJOM pAIOB (C HCHOJIb30BAHUEM

dotorpaduii).

2. OnbITHI MO HAOJIOICHUIO TETIJIOBOTO PACIIIMPEHUS Ta30B.

3. OmbITH MO OOHAPYKEHUIO NEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.

JIBMKeHHMe ¥ B3aUMOIeCTBHE TeJl.
Mexannueckoe JBH)XeHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBHXKEHUE.
Cxopoctb. CpellHsIsi CKOPOCTh IPU HEPABHOMEPHOM JIBH>KEHUU. PacyeT nmytu u
BPEMEHHU JIBUKCHUS.
SBnenve mHepuuu. 3aKOH MHEPHUHU. B3aumopeiicTBue Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBHXKEHHMSI Tell. Macca Kak Mepa WHEPTHOCTH Telna.
[InotHOCTH BemiecTBa. CBsA3h INIOTHOCTH C KOJMYECTBOM MOJICKYJ B €IUHHUIIE
o0OBeMa BelIecTBa.
Cuita kak XapakTepuCTHKa B3auMoJIeUcTBUs Tesl. Cuia ypyrocTy U 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBI0 JUHAMOMETpA. SBJIEHUE TSATOTEHUS U CHUJIa
Tsokectr. Cuila TSOKECTH Ha Jpyrux IJiaHerax. Bec tema. HeBecomocTsb.
CnoxeHue cuJjl, HalpaBJICHHBIX IO OJHOW NpsAMOW. PaBHOneHcTByromas Cuil.
Cuna tpenus. TpeHue CKOJIbKEHUSI U TpeHUE MOKos. TpeHue B mpupojae u
TEXHUKE.
Hemoncmpayuu.
1. HaGmronenne MexaHU4eCKOTo JBMKEHUS Tea.
2. HM3MmepeHne CKOPOCTH NMPAMOJIMHENHOTO JBUKECHHUS.
3. HaOmoneHue siBIEHUS UHEPLIMH.
4. HaGmioneHnne u3aMeHeHUs! CKOPOCTH MIPU B3aUMOJICHCTBUU TEIL.
5. CpaBHEHHE Macc 0 B3aUMOJECHCTBUIO TEN.
6. CnoyxeHHe CuJI, HAIPABJIEHHBIX 110 OJHOU MPSMOU.
Jlabopamopuuvie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOrO JBUXEHUS (IIapuka B
KHUIKOCTH, MOJICIH SJIEKTPUIECKOTO aBTOMOOWIISI M TaK JIaJiee).

2. Ompezenenue cpelHEd CKOPOCTU CKOJbXKEHHsI OpycKa WM HIapuKa 1o
HAKJIOHHOM TIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPJIOTO TENA.



4. OmnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb PaCTsKeHUs (aedopMariim)
IPYXUHBI OT IPUIOKEHHON CHUJIBL.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHUS
OT Beca TeJa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.
JlaBJjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

JaBnenune. CrocoObl yMEHBIIEHUS M YBEIMYEHHMs JaBiieHus. JlaBieHue
raza. 3aBUCHMOCTh JaBJeHMs ra3za OT oObema, Temneparypsl. llepemaua
JABJICHUS TBEPABIMM TeEJaMH, >KUIKOCTAMU M Ta3zamu. 3akoH [lackans.
[THeBMaTHuecKue MalIMHBL. 3aBUCUMOCTb JABJICHUS KUAKOCTH OT TIYyOUHBI.
I'unpocratnueckuit mapagokc. CooOmiaromuecs cocyasl. [uapaBnuyeckue
MEXaHU3MBI.

AtMmocdepa 3emsin u atmocepHoe napieHue. [I[pHunHbI CyliecTBOBaHUS
Bo3AymHON 0001ouku 3emun. Onwit Toppuuesnnu. U3smepenue armocdepHoro
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EpPHOr0 MaBICHHsSI OT BBICOTHI HaJ yYpPOBHEM
Mopsi. [Ipubops! 11 n3mMepeHus: atMochEepHOTo AaBICHUSI.

JleficTBue KMAKOCTM M Tra3a Ha MOIPY)KEHHOE B HHUX TeEJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[lnaBanue Ter.
BoznyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIEPATYPBhI.

[lepenaya naBieHUs )KUAKOCTBIO U Ta30M.

Coob1maronuecs CoCybl.

['mapaBanyueckui nmpecc.

[IposiBneHue nercTBUst aTMOC(EPHOTO JTaBICHUS.

3aBUCHUMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMA MOTPYKEHHON YacTH

T€Na U INIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue IIaBaHMs TeJ: IUIABAHME WM IOIPYXEHUE Tel B
3aBUCUMOCTHU OT COOTHOUIEHUS TUIOTHOCTEN TeJa U KUIKOCTH.

A S o

=

Jlabopamopusie padbomul u onvimel.

1. HccnemoBanue 3aBHCMMOCTH Beca Tejla B BoJle OT o00BéMa
MOTPY>KEHHOM B AKUJKOCTh YAaCTH TEIA.

2. OmnpeneneHue BBITAIKUBAOIICH CHJIbI, JEUCTBYIOIIEH Ha TENO,
MOrPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOUIECH CHUJIbI, ACHCTBYIOIIEH HA
TEJIO B JKUJKOCTH, OT MAacChl TeNa.



4. OnbITHI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIBI,
NEHCTBYIOLIEH Ha Telo B KHUAKOCTH, OT 00bEMa MOTPYyKEHHON B
YKUJKOCTh YacCTH TeJla ¥ OT MJIOTHOCTH JKHJIKOCTH.

5. KoHctpyupoBanue apeomMeTpa WM KOHCTPYMPOBAHHUE JIOAKU U
OIpELIEIICHUE €€ IPY30I10IbEMHOCTH.

Pabora u MOIIHOCTB. JHEPrus.

Mexanndeckasi padbota. MOIIHOCTS.

[IpocThie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IJIOCKOCTh. IIpaBuiio
paBHOBecusi pbiuara. [IpumeHeHue mpaBuia paBHOBECHs pbluara K OJIOKY.
«3omotoe npaBmiio» MexaHuku. KoagduimeHt nonezHoro AectBus (manee —
KIIJ) mpocTeix Mexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHUKE.

Mexanunueckass sHeprud. KuHeTmdeckas M NOTEHUMAIbHAs HHEPrUs.
[IpeBpamieHne OOHOTO BHJA MEXAHMYECKOM DSHEPrUd B JpPYrod. 3aKOH
COXPaHEHUS YIHEPTrUU B MEXAHUKE.

Hemoncmpayuu.

1. I[Ipumepbl IpOCTHIX MEXAaHU3MOB.

Jlabopamopuovie pabomul u onvimeol.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PABHOMEPHOM JIBHKCHUU

TeJa 1Mo TOPU30HTATbHON MOBEPXHOCTH.
2. HccnenoBanue ycinoBUi paBHOBECHS pblyara.
3. Hsmepenne KIIJ] HaKIOHHOM IIJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAHEHHS] MEXAHUYECKOW SHEPTUH.
8 KIIACC

TeniioBble siBJICHUS.

OCHOBHBIE MOJOXEHUS MOJEKYISIPHO-KUHETHYECKOW TEOPUH CTPOECHUS
BenlecTBa. Macca u pa3Mepsl aTOMOB UM MOJIEKYJ. ONBITHI, MOATBEPKAAIOLIME
OCHOBHBI€ I10JIOKEHUST MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPAOro, JKUIAKOTO W Tra3000pa3HOro COCTOSHUN BEILECTBA.
Kpucramnmueckue u amopdusie Tena. OObsCHEHHE CBOMCTB ra3oB, KHUAKOCTEH
U TBEPABIX TEJI HA OCHOBE NOJIO)KEHUW MOJIEKYJSIPHO-KUHETUYECKOM TEOPHH.
CmaunBaHME U KallWJUBIPHBIE SIBICHUS. TerIoBoe pacIIMpeHne U CKaTHUe.

Temneparypa. CBA3b TeMIEpaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKECHUS
yactull. BHyTpeHHsist sHeprusi. CrnocoObl M3MEHEHMsI BHYTPEHHEH SHEepruu:
Temjonepeaaya M coBeplieHWe  paboTel.  Buasl  Temnonepenauu:
TEIJIONPOBOAHOCT, KOHBEKIIUSA, U3JIyYCHHE.

KonnyecTBo TemnoTsl. Y nenbHas TEMI0EMKOCTh BellecTBa. TermiooOMeH U
TENJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro Oananca. [lnaBnenue wu



OTBEPJICBAHNE KPHUCTAUIMYECKUX BEIIECTB. Y JENbHAS TEIUIOTA IUJIABJICHUS.
[Tapoo6pa3oBanue u konjeHcanusa. Mcnapenue. Kunenue. Y enbHas Tersora
napooOpa3oBaHusi. 3aBUCHUMOCTb TEMIEPATYpbl KHUIIEHHS OT aTMOC(EPHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIJMBa. Y IeJbHas TEIIOTa CTOPaHUs.

[Tpunatuner pabotel TeruioBbix aurarenedt KIIJI temmoBoro aBurarens.
TernnoBble IBUTATENN U 3aLIMTa OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHMs U IPEBPAICHUS YHEPTUU B TEIJIOBBIX MPOIECCaX.
Hemoncmpayuu.

1.

2
3
4.
5

© © N o

10.
11.
12.
13.

Ha6mtoienre OpoyHOBCKOT'O IBUKEHUS.

Habmonenne nuddys3un.

Hab6mtonenue siBjeHUM cMaurBaHUsI M KaIMMUISIPHBIX SBICHUH.
HabntoieHre TemioBoro paciuiupeHust Tell.

V3MeHeHne naBiaeHUs raza Ipu U3MEHEHUH 00bEMa M HarpeBaHUM WU
OXJIQKJICHHUU.

[IpaBuna usmepeHus TemnepaTyphl.

Buasr Terionepenayun.

OxJak1eHre NPy COBEPILIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUuH pabOThl BHEITHUMHU CHJIAMH.
CpaBHeHME TEIIIOEMKOCTEN pa3IuyHbIX BEILIECTB.
HaOmronenue kunenus.

HabGronenre mocTostHCTBA TEMIIEpaTyphl PH TUTABJICHUH.
Mopaenu TeNJIOBBIX JABUraTEIICH.

Jlabopamopuuvie padbomul u onvimol.

1.
2.
3.

OmnbIThI 10 OOHAPY>KEHUIO JEHCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSXKESHUS.
OnbITHI IO BBIPAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOW COJIM WIX caxapa.
OnpIThl 1O HAOIIOIEHUIO TEMJIOBOIO PACIIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL

OmnpezneneHue 1aBieHUs BO31yXa B OaJIJIOHE LINPULIA.

OnbITEI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTDH JABJICHUS BO3AYyXa OT €r0
00bEMa U HarpeBaHUs WM OXJIAXKICHHUSL.

[IpoBepka TruMOTE3bl JUHEHHOM 3aBUCMMOCTH JJIMHBI CTOJOMKA
’KHUJIKOCTH B TEPMOMETPUUECKON TPpyOKe OT TeMIepaTyphl.
HaGmronenre W3MeHEHUs BHYTPEHHEW SHEpPruM Tejla B pe3yJibTare
TerIonepeaadyu U padoThl BHEIIHUX CHUIIL.

HccnenoBanue sBJI€HUS TEIIOOOMEHA MPH CMEUIMBAHUHM XOJOAHOW U
ropsityeu BOJBI.



9. OmpezeneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW mpu
TEIUIOOOMEHE C HarpeThIM METAJUIMYECKUM LIUIJIUHIPOM.

10. OnpeneneHue yaenabHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca uCrapeHusl.

12. OnpeieneHue OTHOCUTENBHON BJIAKHOCTH BO3yXa.

13. OnpeneneHue yaeabHOW TETUIOTHI TUIABIEHNUS JIb/IA.

DJIEeKTPU4YeCKHe U MarHUTHBIEC SIBJICHUS.

Onextpuzauus Ten. JBa poaa aneKTpuuecKuX 3apsnoB. BzanmoneiicTBue
3apsokeHHBIX Tesl. 3akoH KynoHa (3aBUCHMOCTh CHIJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUS MEXK]Y TE€JIAMU).

Onektpuueckoe nojie. HanpsméHHocTh anexkTpuyeckoro nois. [IpuHoun
CyNEpHO3ULNHN JIEKTPUUECKUX MOJIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn »snexkrpudeckux 3apsgoB. ODJIEMEHTapHBIA 3JIEKTPUYECKUI
3apsan. Ctpoenue aroma. I[IpoBOIHMKM M JUAJIEKTPUKU. 3aKOH COXPAHEHUS
AIEKTPUUECKOIO 3aps/ia.

DNEKTPUYECKUI TOK. YCJIOBHS CYLIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
HcTounuku mocTossHHOro Toka. JIEHMCTBUSI 3JEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUM TOK B )KHJKOCTAX U ras3ax.

Onektpuueckasgs uenb. Cuina  ToOKa. OJJEKTPUUYECKOE  HaIPsKEHUE.
ConpoTuBiieHHE NPOBOAHMKA. YJIEIbHOE COMPOTHBICHHE BELIECTBA. 3aKOH
Oma g yuactka unenu. [locienoBaTenbHOE M TapajUIeIbHOE COEIHHEHHE
IPOBOTHUKOB.

PaGora w MomHOCTh 3yekTpuueckoro Toka. 3akoH Jxoyns—Jlenna.
DONeKTpuYecKkue 1enu M MOTPeOUTeNnr SJIEKTPUYECKONM HSHEpruud B OBITY.
Kopotkoe 3ambikanue.

[TocrossHHbIE MarHuThl. B3anMOAENCTBUE MNOCTOSIHHBIX  MAarHHUTOB.
MaruutHoe mnone. MarHuTHoe mnosie 3eMJIM U €ro 3HAa4eHUe IS KU3HU Ha
3emuie. OnbIT Opcrena. MarHuTHOE MoJie 3JIEKTPUYECKOro Toka. IIpumenenune
AJIEKTPOMAarHuTOB B TEXHUKE. JleliCTBME MarHMTHOTO MOJIA HAa MPOBOAHUK C
TOKOM. DIIEKTPOJABUTATETh ITOCTOSTHHOT'O TOKaA. Hcnons3oBanue
ANEKTPOABUTATENEH B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Onbitel @apagness. SIBieHHE BIEKTPOMAarHUTHOM WHAyKUuU. [IpaBuio
Jlennia. OnektporeHeparop. CrnocoObl MOMY4YEHHUS 3JIEKTPUUYECKOW SHEPrUU.
DNEeKTPOCTaHIIMM Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

1. DNeKTpu3aluus Tel.

2. [IBa pona 3JEKTPUYECKUX 3apSI0B M B3aUMOJEHCTBHE 3apsKEHHBIX

TeJl.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
DJIIEeKTpOoCTaTUYECKask NHIYKIIHS.

3aKOH COXPaHEHUS JIEKTPUUECKUX 3apsiA0B.

ITpoBOHUKH U JUIIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JUHUM IEKTPUUECKOTO TTOJIS.
HcTouHMKHN TOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

DJIEKTPUUECKUN TOK B )KUIKOCTH.

["a30BBIl pa3psia.

N3mepeHnne cuitbl TOka aMIepMeTPOM.

N3mepenune 3IeKTpUYEcKOro HarpsidKEHNsI BOJIbTMETPOM.
Peocrar u MarazuH conpOTHUBIICHHM.

B3anmMojielicTBE TOCTOSIHHBIX MarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3AEICHUS MOJFOCOB MarHUTa.
MoaenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarHuTtHoOe 1osie Toka. DJIEKTPOMAarHurT.

JlelicTBrE MarHUTHOTO IOJIS1 HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENH TOCTOSSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.
OnbiTel Dapajes.

3aBUCUMOCTh HANpaBJICHUS HWHIYKIHMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBCHUS.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.

o v kW

OneIThl TIO HAOMIOACHUWIO JJICKTPU3ANMHU TENl WHAYKIHEH W TIpH
COIPUKOCHOBEHUH.

HccnenoBanne AEWCTBUS BJIEKTPUYECKOTO TMOJS HA IPOBOJAHUKUA U
JIADJIEKTPUKH.

COopka 1 npoBepKa padOThI JIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3MmepeHue u peryaupoBaHue CUJTbI TOKA.

N3mepeHne u peryimpoBaHUe HANIPSIKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEPE3 PE3UCTOp, OT
CONPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUST Ha PE3UCTOPE.

OnBITHL, JEMOHCTPUPYIOIINE 3aBHCHUMOCTD AJIEKTPUUYECKOT O
COMPOTHUBIICHUS] MPOBOJHUKA OT €ro JJIMHBI, TUIOHIAIU MOMEePEYHOro
CEUYEHMS U MaTepuaa.



8. IIpoBepka mpaBwia CI0XKEHHUS HANPSHKEHUW TPU ITOCIEA0BATEIHHOM
COEIMHEHUU JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Ajisi CWJIBI TOKAa NPU MNapayIeIbHOM COEAUHEHUH

PE3UCTOPOB.

10. Onpenenenue pabOTHl  AIEKTPUYECKOTO TOKA, MJIYIIETO 4epe3
pe3ucTop.

11. OmpeienieHUe MOIIMHOCTH JJIGKTPUUECKOTO TOKa, BBIIETSEMON Ha
pesucrope.

12. MccenoBanne 3aBUCMMOCTH CUIIBI TOKA, UAYILETO YEPE3 JTAMIIOUKY, OT
HaIIpSDKEHMS HA HEW.

13. Onpenenenue KIIJI narpesarens.

14. UccenoBanre MarHuTHOTO B3aUMOZEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. I3yyeHre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIpU  UX
O0BEAMHEHUY U PA3/ICICHUU.

16. UccienoBanne JEUCTBUS  DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEIIKY.

17. ONBITBI, JEMOHCTPUPYIONIME 3aBUCHUMOCTh CHJIBI B3aUMOJCHUCTBUS
KaTyIIKU C TOKOM W MarHuTa OT CUJIbl TOKa W HAIpaBJICHUS TOKAa B
KaTyIIKE.

18. I3yueHnue neicTBrs MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

19. KoHCTpynpoBaHue 1 n3ydyeHue paboThl 3JEKTPOABUTATENSL.

20. Ismepenne KIIJ] anekTpoaBuraTteabHOM YCTAaHOBKH.

21. ONBITEl 10 MCCIEAOBAHUIO SIBJEHUS 3JIEKTPOMArHUTHOW WHIYKIIMM:
MCCIEA0BAHNE M3MEHEHHI 3HAYEHUs W HAIpPaBJIEHUS WHAYKIIMOHHOTO

TOKa.
9 KUIIACC

Mexanuyeckue siBJICHUS.

Mexannueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema oOTCYéTa.
OTHOCHUTENBHOCTh MEXaHUYECKOTO JBHKEHUSA. PaBHOMEpHOE MPSIMOJIMHEWHOE
newxeHue. HepaBHomepHoe mnpsmonnHeHOe  nBukeHue. CpenHsas U
MT'HOBEHHAsI CKOPOCTb TeJIa IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenne. PaBHOyckopeHHOE TpsiMoiiMHelHoe ABmxkeHue. CBoOOAHOE
nageHue. OnsITel [ anunes.

PaBHOMEpHOE ABMkKEHUE MO OKPYKHOCTH. [lepuon u yactora oOpalieHus.
JluneriHas v yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropont 3axkoH Herotona. Tperuit 3akoH
Herorona. IlpyHumn cyneprno3suuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHUS,
CUJIa TPEHMS IIOKOs, APYryue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHUE CBOOOIHOTO
naneHus. JIBmwxenne ranet BOKpyr ConHua. IlepBasg kocMHuueckass CKOPOCTb.
HesecomMocTts 1 nmeperpys3ku.

PaBHoBecue marTepuanbHOM  TOYKH. AOCONIOTHO TBEpPAOE  TEJO.
PaBHOBecue TBEPHOro Tena ¢ 3aKPEIUIEHHOM OCBIO BpalleHUs. MOMEHT CHUJIBI.
LlenTp TsxecTH.

Nmnynec  Tena. M3menenue wumnynbca. HWMMnynbe cuibl.  3akoH
COXpaHEHHMs UMITYJIbCa. PEakTUBHOE IBUKEHUE.

Mexanunueckasi pabota U MOIIHOCTh. PaboTa cuil TSKECTH, YHPYrocTH,
Tpenus. CBs3b 3Hepruu U padothl. [loTeHnmanbHas >Heprus Tena, MOIHATOrO
HaJl TOBEPXHOCTBbIO 3eMiid. lloTeHnumanbHass DJHEPrust CXKATONH MPYKHUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPIHU. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUH.

Hemoncmpayuu.

1. HaOmoneHne MEXaHWYECKOIro JBMKEHUS Tela OTHOCUTEIBHO Pa3HbBIX

TEJI OTCUETA.

2. CpaBHEHME NyTEN W TPACKTOPUN JBHKEHUS OJHOIO M TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MmepeHne CKOpOCTH ¥ YCKOPEHUS NPAMOJIMHEUHOIO IBUKEHHUS.
HccnenoBaHne NprU3HAKOB pABHOYCKOPEHHOTO JBUKEHHS.
HaOmronenue nBuKeHUs Tena Mo OKPY>KHOCTH.

HaGmonenne MeXxaHMYeCKUX SIBICHHM, MPOUCXOASIIMX B CHUCTEME

o v kW

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUXCHUU
OTHOCUTEIBHO KaOMHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS Te€la OT MacChl TEJIa U IEUCTBYIOIIEH HA HETO
CHJIBL.

8. HaOumronenue paBeHCTBaA CHII IPY B3aUMOJCHCTBUM TEI.

9. M3meHeHue Beca Tena pu yCKOPEHHOM JBHKEHUU.

10. [lepenaya umMiysnbca mpu B3auMOAEHCTBUU TEN.

11. [IpeoOpa3oBanusi S3HEPTUU IPU B3aUMOCHCTBUU TEN.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aMMOJCUCTBUH.

13. CoxpaHeHHEe UMITyJIbca MPH a0COIIOTHO YIPYroM B3aUMOJEHCTBUU.

14. HabmoieHre peakTUBHOTO JIBUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPrUU MPU CBOOOIHOM MaJCHUU.

16. CoXpaHEHHE MEXaHWUYECKOW OHHEpPruM NpH JBWKEHUU Tela I0A
JEUCTBUEM IPYKUHBI.



Jlabopamopuusie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa AJig pa3roHa U JalbHEHIIEro paBHOMEPHOTO
JIBWDKCHUS IAPUKA WA TETICHKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJIbKEHUSI OpyCKa WM JIBUXKCHUS
[IapyKa MO HAKJIOHHOM MJIOCKOCTH.

OrnpezeneHre yCKOpPEHHUs Tella MPU PaBHOYCKOPEHHOM JIBHXKEHUU IO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIIM TPH PABHOYCKOPEHHOM [BIDKEHUU O€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCATCSA KakK Psii HEUETHBIX YHCEIl, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne K03GGHUIMEHTA TPSHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CHJIBI TPEHHUS MPU PABHOMEPHOM JBUXKECHUU
TeJa 0 TOPU30HTAIILHON MOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YOPYrOCTH MpU TOABEME TIpy3a C
MCIIO0JIb30BAaHUEM HETOJIBHXKHOTO M TIOJIBUAKHOTO OJIOKOB.

N3ydyeHne 3aKOHAa COXpaHEHUs YHEPTUH.

Mexanuyeckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nBrkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IIEpUOJ, YacToTa, amIuMryAa. MareMarTu4ecKud W NPYKUHHBIA MasTHUKH.
[IpeBpailienre s3Heprum npu KoiaedaTeabHOM ABUKECHUU.

3aryxatomue  kojeOanusi. BoiHyxzaenHole kojeOanusi. Pe3onanc.
Mexannueckue BosHbL. (CBOWMCTBA MeXaHMYECKMX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHECHUS.
MexaHnyeckue BOJIHBI B TBEPIOM TeJle, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKoCTh 3ByKa U BbicOTa ToHa. OTpaxeHue 3Byka. Mudpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1.

v W

HaOmronenue xoneOaHuii TEI OO JEWUCTBHEM CHUJIBI TSKECTU U CHIIBI
YIIPYTOCTH.

Habmonenue konebaHuil rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroenrie BbIHYX/IEHHBIX KOJIEOAHUI U PE30HAHCA.
PacnpocTtpanenue npo1oiabHbIX U MOTNIEPEUHBIX BOJIH (Ha MOEIN ).
Halmonenmne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.



6.

AKyCTHYECKHM PE3OHAHC.

Jlabopamopuuvie pabomul u onvimol.

1.

7.

OnpeneneHre 4acTOThl M TEpUOJa KOJICOAHUN MAaTeMaTUYECKOro
MasTHHKA.

OmnpezneneHue 4acToThI U Neproja KojJeOaHui Npy>KMHHOTO MassTHUKA.
HccnenoBanue 3aBUCHMOCTH TepuoAa KoJIeOaHHWI MOJBEIICHHOTO K
HUTH Tpy3a OT IJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TEpHOJA KOJIEOAHU  MPYKUHHOTO
MasTHHKA OT MACChI Tpy3a.

[TpoBepka HE3aBUCMMOCTHU TEepHOJa KOIeOaHU rpy3a, MOIBEIIEHHOTO
K HUTH, OT Macchl Ipy3a.

OnbIThl, JEMOHCTPUPYIOIIUME 3aBUCHMOCTh IMEpHOAa  KoJeOaHMit
MPYXUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTHU MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO MaICHUsI.

DJIEKTPOMATHUTHOE I10JI€ ¥ 3JIEKTPOMAar HUTHbIE BOJIHbBI.
DJIEKTPOMAarHUTHOE TMOJ€. OJJIEKTpOMarHuTHble BOJHBL. — (CBONCTBa
AJIEKTpPOMArHuTHLIX BOJH. [llkanma »snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.
DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOoTHOBBIE CBOWCTBA

CB€Ta.

Hemoncmpayuu.

1.
2.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.

Jlabopamopuosie pabomul u onvimel.

1.

M3ydeHune CBOMCTB 3J€KTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO
Tenedona.

CeeToBbIe AABJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounukm — cBera.  IIpsmonuHerHOe
pacnpoctpaneHue csera. 3armeHus ComHua u Jlynel. OtpaxeHue csera.
[Inockoe 3epkano. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenne cBera. 3aKOH mpenomiieHUs cBeTa. [lomHoe BHyTpeHHee
OTpakeHHe cBeTa. lcrmonp30BaHWE TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAAX.

Jlunza. Xonm mydeit B smHze. Onruueckas cucrema (Qoroarnmapara,
MUKpOCKONa M Tejeckomna. ['nma3 kak omnrtuyeckas cucrema. bimzopykocts u

JAIbHO30PKOCTb.
Paznoxxenne Oemoro ceera B cmekTp. OmbiTel HptoroHa. CroxeHue
CIIEKTPaJIbHBIX IIBETOB. J{Hcnepcus cBeTa.



Hemoncmpayuu.

1. IIpssMmonMHENHHOE paclpOCTPaHEHUE CBETA.

2. OtpaxkeHue cBera.

3. Ilonydyenue wu300pak€eHU B TIJIOCKOM, BOTHYTOM M  BBIITYKJIOM
3epKaJiax.

[IpenomiieHue cBera.

OnTuueckuid CBETOBO/I.

Xox nyueid B coOMparoleil TUH3E.

XoJ JIydeu B pacCEeUBAIOILIEH JIMH3E.

[Tomyuenune n300pa>keHUM C MOMOIIBIO JTMH3.

[Tpunuun neictBust Goroarnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mognens riasa.

11. PaznoxxeHue 0esoro cBera B CIEKTP.

12. [lomydyenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HMccnenoBaHne 3aBUCUMOCTH yIyla OTPAKEHUs CBETOBOTIO JIyda OT yrja
najeHusl.

2. M3yueHue xapaKkTepUCTUK U300paKEHUs IPeIMETa B INIOCKOM 3epKalle.
HccnenoBanrue 3aBUCUMOCTU yria MPEIOMIICHUS CBETOBOrO Jiyda OT
yria najieHusi Ha TPaHUIE «BO31YX—CTEKIIO».

4. Tlomyuenue n300paKEHUI C TIOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenne  (OKYCHOTO  pacCTOSIHUSL U ONTHYECKOW  CHJIBI
COOMpAIOIIIeH JINH3BI.

6. ONBbITHI MO PA3TOKEHUIO OETIOr0 CBETA B CIIEKTP.

7. ONBITHI 0 BOCHPUSITHUIO LIBETA IPEIMETOB IIPU UX HAOJIIOJIEHUU Yepe3
I[BETOBbIE (PUIILTPBHIL.

KBaHTOBBIC SIBJICHUS.

OmnsiTel Pe3epdopaa u manerapHas moxaenb aroma. Mogaens atoma bopa.
Hcnyckanue u norsiomeHne csera aromoM. KBaHThl. JInHeW4YaThIe CIIEKTPBI.

PagnoaktuBHocTs. Anbga, Oeta- u ramma-uznydeHus. CrpoeHue
atromMHOoro  sgpa. Hyknonmnas  Mozens  atomMHoro  sapa.  M3oromsl.
PannoaktuBHbIe peBpameHus. [lepuon momypacmaga aTOMHBIX 1€EP.

SAnepHble peakunu. 3aKOHbI COXPAaHEHHUS 3apsI0BOI0 U MAacCOBOTO YHCEIL.
OHeprus CBsi3M aTOMHBIX sjep. CBsA3b Macchl M dHEpruu. Peakunu cuHTE3a U
nenenus sanep. crounmku sueprun ConHIA v 3BE3.

W P N o v ok

Snepnas sHepretuka. JIeMCTBHS pPagMOAKTUBHBIX M3JyYEHUN Ha KUBbBIC
OpraHU3MBlI.
Hemoncmpauuu.



CrexTpsl U31y4EHHUS U TOTJIONICHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bomopoza.

Hab6monenue TpekoB B kamepe BuiibcoHa.

Pabota cuérynka HOHU3UPYIOMNUX U3TYUCHUM.

Peructpariust u3nydeHus: IPpUPOIHBIX MUHEPAIOB U MIPOIYKTOB.
Jlabopamopmuuvie pabomul u onvimel.

1. HalGmroneHue CrloNIHbIX U IMHEMYAThIX CIEKTPOB U3JTYYCHUS.

o vk wnN e

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHULIBI IO TOPMO3ZHOMY

nyTtu (1o ¢potorpadusam).

3. M3mepeHue paioakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAIOIIHIT MOTYJIb.

[ToBTOpUTENHHO-00001IIAIOLITHI MOJZYJIb peJHa3HauYeH IS
CUCTeMaTu3allud W O00OOIIEHUS TPEIMETHOrO0 COACpXKAHUA U OMbITa
JESITeIbHOCTH, TPUOOPETEHHOTO TIPH M3YyYEHUH BCETro Kypca (PU3MKH, a TakkKe
JUI TIOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY IO (U3HKe IS
0o0y4Jaromuxcs, BBIOPAaBIIMX ITOT Y4€OHBIN IPEIMET.

[Ipn u3ydyeHHUH JAHHOTO MOZYJS PEANU3YIOTCI W CUCTEMATHU3HPYHOTCS
BUJbl JESATEIIbHOCTH, HAa OCHOBE KOTOPBIX oOOecrneunBaeTcsi JOCTUKEHUE
OPEIMETHBIX W METalpeIMETHbIX IUIAHUPYEMBIX pe3yJbTaTOB OO0y4YEHUs,
(opMHUpyeTCsl eCTECTBEHHOHAy4YHAasi TPAMOTHOCTh: OCBOCHHE HayYHBIX METOJIOB
UCCIIEIOBAHUS SIBJICHUI TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICH SITh
¢u3nyeckue sSBICHUS, TPUMEHSS MOJIyYEeHHbIE 3HAHUS, pelaTh 3aJaul, B TOM
YUCJIe KAUECTBEHHbBIE U DKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHAIBHO  AEATENbHOCTHBIM  XapakTep  JTaHHOro  paszena
peasin3yercs 3a CUET TOro, YTO OOYUAIOIIMECS BBIOJIHAIOT 3a/1aHMs], B KOTOPBIX
UM TIpelaraercs:

HAa OCHOBE IOJIYUCHHBIX 3HAHWM pacro3HaBaTh U HAYYHO OOBACHATH
(u3nyecKkue sIBIECHUS B OKPYKAIOIIEH MPUPOJIE U TIOBCETHEBHOM JKU3HH;

UCIOJIb30BaTh HAYYHBIE METOABI UCCIIEAOBAaHUS (PU3UUYECKUX SIBICHUH, B
TOM YHCJIE JJIs IPOBEPKH TMIIOTE3 U MOJYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH  HAaydyHbIE OCHOBBI ~ Hauboinee BaXHBIX JIOCTHXKEHUH
COBPEMEHHBIX TEXHOJIOTHM, HalpuMep, MPaKTUYECKOIO0 HCIOIb30BaHUSA
pa3IMYHBIX HCTOYHMKOB JSHEPIMM Ha OCHOBE 3aKOHAa MpPEBpalICHUsS U
COXpaHEHMs BCEX U3BECTHBIX BUJOB SHEPIUH.

Kaxpnas w3 TeM JaHHOrO MOAYJA BKIIOYAET JKCIEPUMEHTAIBHOE
uccliieioBaHre 0000mmaroniero xapakrepa. Moyab 3aBepiaeTcsi MpoBeACHUEM



JUarHOCTUYECKOM U OLIEHOYHOM palboThl 3a KypC OCHOBHOTO OOIIEro
o0OpazoBaHus.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenne ¢u3nky Ha ypoOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS

HaMpaBjIeHO HA JOCTH)KEHHME JIMYHOCTHBIX, METAIpPEIMETHBIX M MPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynmpraTte wu3ydeHus QU3MKM Ha YPOBHE OCHOBHOIO OOILEro

oOpazoBaHusi 'y oOyyaromerocss OyayT coOpMHUpOBaHBI  CIEAYIOIIHE
JMYHOCTHBIC PE3YJIbTaThl B YACTH:

1) maTpuOTHYeCKOro BOCIIUTAHMSA

- TMpOSIBIGHHE MHTEpeEca K MHCTOPUH M COBPEMEHHOMY COCTOSIHUIO
POCCUICKON (PU3NIECKON HAYKHU;

- IEHHOCTHOE OTHOLIEHUE K TOCTUKEHUSM POCCUMCKUX YUEHBIX -(DU3HKOB;
2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHUBHOMY YYacTHIO B OOCYXIEHHH OOILIECTBEHHO
3HaYUMBIX W JITHYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUM (PU3UKH;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3TUYECKUX NPUHLHIIOB B JIEATEIBHOCTU
y4€HOIO0;

3) 3CTETHYeCKOro BOCIIUTAHMS:

- BOCIIPUSTHE ICTETUYECKUX KayecTB (PU3MUECKON HayKH: €€ rapMOHUYHOTO
OCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O MIO3HAHUSA:

- OCO3HaHHUE IIEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOIO MHCTPYMEHTa
IIO3HAHUSA  MHUpa, OCHOBBl  pPa3BUTHA  TEXHOJIOTMM,  BAaKHEUIIEH
COCTABJIAIOLIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOMU JIHOO03HATENBHOCTH, UHTEpPECA K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S5) <¢opmupoBaHusi KYJBTYpPbl 310pPOBbSI W 3MOLHOHAJIBLHOI O
OJlaronmosyyms:

- OCO3HAHHME LIEHHOCTH Oe30macHoro oOpas3a XU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpE, BaXXHOCTH IPaBWJ 0€30IacHOrO IOBEJIEHUS Ha
TPAHCIIOPTE, HA JOPOrax, C ANEKTPUUECKUM U TEIUIOBBIM 00OPYJIOBAaHUEM B
JOMaITHUX YCIOBUSIX;

- c¢hOpMUPOBAHHOCTh HaBbIKa peduiekcuu, MPU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOro K€ IpaBa y IpYyroro 4eioBeKa;

6) Tpya10BOro BOCIIUTAHMS:



- aKTMBHOE€ y4YacTHE€ B PEIICHUM MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOW OpraHu3ali, Tropoja, Kpas) TEXHOJIOIMYECKOH U
COLIMAJIbHON HAIpPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (PU3NYECKHUX
3HAHUI;

e - HHTEPEC K MPAKTUUYECKOMY U3y4EHUIO Mpodeccuil, CBI3aHHbIX C (PU3UKOM;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e - OpHEHTALUA Ha MPUMEHEHUE (PU3MUEeCKUX 3HAHWM AJI pelieHus 3a7ad B
00JlacTH OKpY>Kalollel cpenbl, MIAaHUPOBAHMS IMOCTYNKOB M OLIEHKH HX
BO3MOYKHBIX MOCJIEICTBUH JUIs1 OKPYXKAIOIIEN CPENbL;

e - OCO3HAHME IIOOAILHOTO XapakTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel uX
pelLIeHus;

e §) ajanTauMu K U3MEHAIOIIMMCH YCJAOBUAM COLUAIBHOU M MPUPOAHOMI
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICHCTBUU TPHU BBITOJTHEHUH HCCICIOBAHUNA U

MPOEKTOB (U3UYECKON HAMPaABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM

JPYTHX;

e - TMOBBILICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEeATEIIbHOCTD;
e - TOTpeOHOCTH B (OPMHUPOBAHMM HOBBIX 3HAHHMK, B TOM 4YHUCJE

dbopMynupoBaTh UJIEH, TMOHATHS, THUNOTE3bl O (PU3MUEeCKUX OOBEKTaX U
SIBJICHUSIX;

e - OCO3HaHUE Je(DUIIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B
o0nacT (PU3UKWY;

e - IUJIJAHUPOBAHHUE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (HHU3UYECKHUX

3HAHUM;

e - CTPEMJICHHE AaHAJIM3UPOBATh M BBIIBIATH B3aUMOCBSI3M MOPHUPOBI,
oO1iecTBa ¥ IKOHOMHUKH, B TOM YHCJIE€ C MCHOJb30BAaHUEM (PU3MUECKUX
3HAHUI;

e - OILIGHKA CBOMX JIEUCTBUN C Y4ETOM BIMSHHS Ha OKPYKAIOUIYIO Cpeny,
BO3MOXXHBIX TJI00ATTBHBIX MTOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOEHHUs NMporpaMmsl Mo (PU3UKE HAa YpPOBHE OCHOBHOI'O
obmiero  oOpa3oBaHuss y  oOywaromierocs  Oyayr  copMUPOBaHBI
MeTanpeIMeTHbIe pe3yJbTaThl, BKJIIOYAIOIINE MO3HaBaTEeJIbHbIE
YHUBEpCaAJbHbIE Yy4eOHbIE JEMCTBUS, KOMMYHUKATHUBHBIE YHHBEpCaIbHbIC
y4eOHbIe IeHCTBUS, PEryIsITUBHBIC YHUBEPCAIbHbIC yUeOHbBIE TCHCTBUS.



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:

BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BEHMI);

YCTaHABJIMBATh CYIICCTBEHHBIN TMPHU3HAK KiIacCU(PHUKAIMN, OCHOBAHUS
J1s1 0000IIEHUS U CPAaBHEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTHUBOPEYHUS B paccMaTpUBACMBIX
dakTax, MaHHBIX U HAOJNIOJACHUSAX, OTHOCSAIIUXCS K (U3NUYECKUM
SBJICHUSIM;

BBISIBJISITH PUYMHHO-CJICICTBEHHBIC CBSI3U MPH U3YYCHUH (PH3UIECKUX
ABJIIGHUA M  TPOLIECCOB, J€NaTh BBIBOABI C  HCIOJIb30BAHUEM
JMEAYKTUBHBIX U WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh TUIIOTE3BI
0 B3aMMOCBS3IX (PU3NUECKUX BEIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO perieHus y4eOHOM ¢u3nIecKon
3a7a49¥ (CpaBHEHHE HECKOIBKHUX BApUAHTOB PEIICHMS, BEIOOp Hanboee
MOJIXOJIAIIETO C YYETOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS.

UCIIOJIb30BaTh ~ BOIMPOCHI  KaK  HMCCJIENOBATEIbCKUNA  WHCTPYMEHT
MO3HAHUS;

MPOBOANTh IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM (PU3MUECKUI HSKCIEPUMEHT, HEOOJIBIIIOE WCCIIECIOBAHNE
(hbUBUYECKOTO SIBICHUS,

OLICHMBATh HA NPUMEHUMOCTh M JIOCTOBEPHOCTH HH(POPMAIIHIO,
MOJTyYEHHYIO B XOJ1€ UCCIICOBAHUS UM SKCTICPUMEHTA,
CaMOCTOATENbHO  (QopMynupoBaTh O0000IIEHUST W  BBIBOABI 10
pe3ysbTaTaM MpoBEAEHHOTO HAOIIOCHUS, OMBITA, UCCIICTIOBAHMUS;
MPOTHO3MPOBATh BO3MOXHOE JajbHEWIIee pa3BUTHE (DU3HUECKUX
MIPOIIECCOB, a TaK)KE BBIIBUTATh IMPEIINONIOKEHUS 00 WX Pa3BUTHH B
HOBBIX YCJIOBUSIX H KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSATh PA3IMYHBIE METOBI, MHCTPYMEHTHI U 3alPOCHI TIPU TTOUCKE
1 0TOOpe MHGOPMAIIMK WM JIAHHBIX C YYETOM MPEUI0KEHHON yueOHOU
dbuznyeckoi 3a1auu;

aHAJIU3UPOBATD, CUCTEMATU3UPOBATh u UHTEPIPETUPOBATH
uH(}OPMAIINIO Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
uH(pOpMalM U WUIIOCTPUPOBATh pEIIaeMble 3aladdl HECIO0XKHBIMU
CXEMaMH, TuarpaMmMaMu, HTHOU rpa@uKoil 1 ©X KOMOUHALUAMM.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

B X0JIe 00CYKJeHHs yueOHOIro MaTepuasa, pe3yJbTaToB JIabopaTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOii
TEMBl M BBICKA3bIBaTh WJEH, HALIEJCHHBIE Ha pEIICHHUE 3a1add |
NoJJIep KaHKe 0JaroKenareIbHOCTH OOIICHUS;

COIOCTABJIATh CBOM CYXKIEHUSA C CYXICHHUSIMHU APYIMX YYaCTHHKOB
Janora, OOHapyKUBaTh pa3jaMune U CXOJICTBO MO3UIINIA;

BBIPAXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MHCbMEHHBIX TEKCTAX;
nyOJMYHO TPEACTaBIATh PE3yJIbTaThl BBIMOIHEHHOTO (DPU3MUYECKOTO
OIbITA (IKCIIEPUMEHTA, UCCIIEI0OBAaHUs, IPOEKTA);

NOHMMAaTh M  MUCIHOJIb30BAaTh  INPEMMYIIECTBA  KOMaHIHOM U
UHANBUAYAJbHOW pabOThl TpU PEUICHHH KOHKPETHOW (hHU3MUYECKOit
poOJIeMBI;

NPUHUMATh LEIM COBMECTHOW JIEATEIbHOCTH, OpPraHU30BbIBATH
nefcTBUsL 1O €€ JOCTMXKEHMIO: paclpelesisiTh poJid, 00CYXKIaTh
MPOIIECChl U PE3yJbTaThl COBMECTHOM pPabOThI, 0000IIATh MHEHHS
HECKOJILKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh PabOThI, TOCTUTrasi KaYECTBEHHOI'O pe3yibTara
[0 CBOEMY HAIIPABJICHUIO U KOOPAMHUPYS CBOM JIEUCTBUS C JIPYrUMU
YJIEHAMH KOMAaH/JIbl;

OLICHMBAaTh KAYECTBO CBOEr0 BKJAJa B OOUIMN MPOAYKT MO KPUTEPHSIM,
CaMOCTOATEIBHO C(HOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEH CTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eliCTBUS

Camoopranuszanus:

BBISIBIATH NpOOJIEMbl B JKM3HEHHBIX M  YYE€OHBIX CHUTYyalusXx,
TPeOYIOIUX JJIs pelIeHUs] PU3NYECKUX 3HAHUM;

OPUEHTHUPOBATBHCS B PA3IMYHBIX I[OAXOAAX IPUHATHS PEUICHUU
(MHAMBUAYAIbHOE, MPUHATHE PEUICHUS B TPYMIE, NPUHATUE PEUICHUI
TPYIIIOit);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIICHHs] (PU3HUYECKOU 3aJayu
WM IUIaHA MCCIENOBaHUSA C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTh IpeajiaraeMble
BAPUAHTHI PEILIECHUM;



JiesaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJeKBAaTHYIO OIEHKY CHUTyalluM W Tpeiararh IJaH &
U3MCHCHUS;

OOBSICHATh TMPUYUHBI JOCTHXKEHUS (HEAOCTHUKEHUSI) PE3yIbTaTOB
NeSTeNbHOCTH, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIC B XO/ BBIMIOJHEHUS
(GU3NYECKOTO WCCIENOBAaHUS WM TIPOCKTa) HA OCHOBE HOBBIX
OOCTOSITENbCTB, M3MEHHUBIIMXCS CUTYAIlMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce€0si Ha MECTO JPYroro 4YeioBeKa B XOJA€ CHopa WU
JUCKYCCUU Ha HAy4yHYI0 TEMYy, IMOHUMAaTh MOTHUBBI, HAMEpPEHUs U
JIOTHKY JPYTOro;

NpU3HABaTh CBOE MpaBO Ha OLIMOKY MPHU pelleHUuU (PU3HUecKux 3ajad
WM B YTBEP)KICHUSIX HAa HAYYHBIE TEMBI U TAKOE e MIPABO JIPYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOyuenus B 7 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM
YpOBHE JOJHKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OO yJAIOIIUXCS YMCHUI:

UCIOb30BaTh IMOHATHSA: (U3WYSCKUE M XUMHYECCKHE SIBJICHUA,
HaAOJIIOICHHE, SKCIICPUMEHT, MOJICb, THIIOTE3a, SAUHUIIBI (PU3HUCCKHUX
BCJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSTHUS BellecTBa (TBEpIOE,
JKUJKOE, Ta3000pa3HOE), MEXaHHYCCKOE JBIM)KCHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOPHS, PaBHOICHCTBYOIIAsA
cwita, gedopmarus  (ympyras, —IUIacCTHYECKas), HEBECOMOCTb,
COOOMIAIOIINECS COCYIbI;

paznuuath sBiieHus (aud@dy3us, TEIIOBOe ABHKCHHUE  YAaCTHII
BCIIIECTBA, PABHOMEPHOE JBIIKEHWE, HEPAaBHOMEPHOE JBUIKCHHE,
WHEPIMS, B3aUMOJCHCTBHC T, paBHOBECHE TBEPABIX TEl C
3aKpeIIEHHON OCBhIO BpalllCHHS, IIepeaada JaBlICHUS TBEPABIMU
TeJIaMH, KHIKOCTSIMH W Ta3aMu, atMoc(hepHOe IaBlicHUE, IIaBaHUE
TEJ, INPEBPAICHUS MEXaHUYCCKOM HHEPruu) IO OIHUCAHHI0 HX
XapaKTEPHBIX CBOHCTB W Ha OCHOBE OIIBITOB, JIECMOHCTPHPYIOIIUX
JaHHOEe (PU3UYECKOe SBICHUE;

pacrno3HaBaTh IPOSBJICHHEC M3YUYCHHBIX (PU3UYCCKHX SIBIICHHH B
OKpYKaloleM MHpE, B TOM uHucje (U3NYSCKUE SBJICHUS B MPHUPOJE:



MPUMEPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B KMBON U HEXUBOI
IIpUpOJE, ACHUCTBUE CHWIIBI TPEHUS B NPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EepHOro AaBJICHUS HA KUBOM OpPraHWU3M, IUIABAHHUE PbIO, phluaru
B TEJ€ YeJOBEKa, NMPH 3TOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYIO0, BBIJECNISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUI;

ONMCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (PU3WYECKUE SBIICHUS,
UCTIONB3Ysl (PU3NUECKHME BeIMYMHBI (Macca, 0OBEM, TIJIIOTHOCTH
BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH,
CWJIa TSKECTH, BEC Tela, CHUJla TPEHHWs, JaBieHue (TBEPAOro Tea,
KUJIKOCTH, Tra3a), BBITAJIKUBAIOLIAS CHUJIAa, MEXaHMueckas padora,
MOIIIHOCTb, IJIEYO CHJIbl, MOMEHT CHJIbl, KOA((UIUEHT MOJIE3HOTO
NEHCTBUSI MEXaHU3MOB, KHHETUYECKAs! U MOTEHIMAIbHAs SHEPTUs ), IpU
OINMCAaHUU MPABWILHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIOIb3YEMBIX
BEIMYMH, HX OOO3HAYCHHS U EAMHUIBI (U3UUYECKUX BEIHYMH,
HAXOAUTh (HOPMYIJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHMUHHY C
JPYrUMHU BEIUYMHAMU, CTPOUTh TI'paUKH U3YYEHHBIX 3aBUCHMOCTEN
(bu3nYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBICHHUS W MPOLIECCHI,
UCIOJIb3Yys TpaBujia CIIOKEHUS CHI (BAOJIb OJHOM MpAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, MPaBUJIO PABHOBECHUS pblUara
(6;moka), «30710TO€ MPABUJIO» MEXAaHUKH, 3aKOH COXpPaHEHUs
MEXaHWYECKOW dHEPruu, IpU 3TOM JaBaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA U 3alKChIBATh €r0 MAaTEMaTUUYECKOE BbIPAXKECHHUE;

OOBSCHATH (PU3MUECKUE SIBICHUSA, MPOLECCHl U CBOMCTBA TEl, B TOM
Yucli€ M B KOHTEKCTE CHUTyallMd MPaKTUKOOPHEHTHPOBAHHOIO
XapakTepa: BbIABIATh PUUYMHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
oOBsicHEHHE U3 1—2 JOrMYEecCKUX IIaroB C Onopol Ha 1—2 H3ydeHHBIX
CBOWCTBa  (M3MYECKUX  ABJICHUHM, (PU3MUECKMX  3aKOHa WU
3aKOHOMEPHOCTHU;

pemark pacu€THble 3agaud B 1-2 JEHCTBUSA, UCHOJb3YS 3aKOHBI U
(bopMmyIibl, CBsI3bIBaIOIIME (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHaIM3a
yCIIOBUSA 3374  3alUCBhIBaTh KpPaTKOE yCIOBUE, IMOJCTaBIAThH
¢usnyeckue BeITUUYUHBI B (JOPMYIIBI U MPOBOAUTH PACUEThl, HAXOAUTD
CIPaBOYHbIE JaHHbIE, HEOOXOIMMBIE AJIA PEIICHHs 3a]ad, OLCHUBATh
PEATMCTUYHOCTD MOTYYEHHON (PM3HUECKOW BETMUUHBI,

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIMTh IPH ITOMOIIU
(Gu3MYEeCKMX METOJ0B, B OINKCAHUMU MCCIICJOBAHUS  BBIJEIATh



MIPOBEPAEMOE MPENOIOKECHUE (rumoresy), paznuyaTh u
MHTEPIIPETUPOBATh MOMYYEHHBIH Pe3yJIbTaT, HaAXOAUTh OIIUOKU B XOJ€
OIBITA, JeNaTh BBIBOABI IO €r0 pe3yabTaram;

OPOBOJIUTH OMNBITHI MO HAOMIOACHHUIO (PU3MYECKUX SBICHUN WU
Gu3NYeCKMX  CBOWMCTB  TEI: dbopMynHpoBaTh  MPOBEPSIEMBIC
NPEINONOXKEHUsI,  COOMpaTh  YCTAaHOBKY W3  TPEIOKEHHOTO
000py/IOBaHMsI, 3aITUCHIBATH XOJ] OIBITa U ()OPMYITUPOBATH BHIBOIBI;
BBITIOJTHATh TPSIMBbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacCChl Tela,
00béMa, CHUIIBI U TEMIIEPaTypbl C HCIOJIB30BAHUEM AaHAJOTOBBIX |
u(pOBEIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPECHHUIA;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hrU3HuecKOil BeTUYUHBI
OT JIPYroil ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JIBHKYILErocs Tela OT BPEMEHH ABM)KCHUS TeElla, CHIIbI
TPEHUS CKOJIbKEHUSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH
TEl M HE3aBHUCUMOCTH CWJIBI TPEHHs OT IJIOLIAJU COIPHUKOCHOBEHUS
TEJ, CUJIBl YIIPYTOCTH OT YAJMHEHHS TPYKUHBI, BBITAJIKABAIOIIEH CHIIBI
OT 00BbEMa MOrpyKEHHOM YaCTH TeJda U OT IJIOTHOCTU KUAKOCTH, €&
HE3aBUCUMOCTH OT TUIOTHOCTH TeNla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUM TJIaBaHMsI Tell, yCIOBUI PaBHOBECHS phlyara
u OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUM Y4EOHOTO HCCIIEIOBAHUA,
coOMpaTh  YCTAaHOBKY W  BBIMOJHATH  HW3MEPEHUs,  CIEnys
OpeUIOKEHHOMY  TUIaHy, (PUKCHUpOBaTh pe3yJbTaThl IMOJTYYCHHON
3aBUCUMOCTH (PU3NYECKUX BEIWYUH B BHUJIC MPEUIOKCHHBIX TaOIHUI] U
rpaduKoB, 1eJaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEOBAHUS;

IPOBOJIUTh KOCBEHHBbIE M3MEpeHUs: (PU3MUECKHX BEIMYUH (IJIOTHOCTH
BELIECTBA MKUIAKOCTH M TBEPAOrO Tea, CUJIa TPEHHUS CKOJIbXKEHUS,
JaBICHUWE BO3/YyXa, BBHITAJKMBAIOIIAs CHJIA, JCHCTBYIOIIAs Ha
NOTPYKEHHOE B JKUJKOCTh TeNo, KOA((UIIMEHT MOJIe3HOr0 JEHCTBUS
MPOCTBIX MEXAaHU3MOB), CIENys MPEUIOKEHHON WHCTPYKIUMU: TMpU
BBITMIOJTHEHUN W3MEPEHUN COOMpPAaTh IKCIIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISATH 3HAUCHHE UCKOMOW BEJTUYUHBI,

coOnofaTh MIpaBUiIa TEXHUKM O€30MacHoCTH mpu  pabore ¢
1abopaTopHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIUIIBI ICUCTBUS TPUOOPOB U TEXHUUECKUX YCTPONCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIMNECS COCYAbl, OApOMETP,
phIYar, MOJABUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;



K

XapaKTepu30BaTh NPHUHLMIBl JEUCTBHS W3YYEHHBIX HNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha UX ONHUCAHMS (B TOM YHUCIE:
MOJIIUITHUKY, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKUNA Tpecc,
MaHOMETp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMETp), HCIONIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBJIEHUH U HEOOXOAUMBIE
(bu3HYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEPhl (HAXOAUTh MHQPOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO MCMOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOMN
KHU3HU )11 oOecrieueHus 0€30MacHOCTH MpU 0OpallleHu: ¢ Ipudopamu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbS U COOTIOICHUS
HOPM 3KOJIOTHYECKOT0 TTOBEICHUS B OKPYXKAIOIIIEH Cpesie;
OCYILIECTBISATh OTOOpP HMCTOYHMKOB HHpopMmanuu B HHTepHeTe B
COOTBETCTBUU C 3a/JlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCSA 3HAHUA M NYTEM CPAaBHEHHUS Ppa3IUYHBIX HCTOYHUKOB
BBIICTSITh HMH(POPMAIIMIO, KOTOpas SIBISETCS MPOTUBOPEUUBON WU
MOJKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUH  Y4YEOHBIX 3aJaHMM  Hay4yHO-
HOMYJIAPHYIO JIUTEpaTypy (U3MUECKOTO COAEpPKAHUS, CIPaBOUYHBIC
Marepuaiibl, pecypcbl cetu  MHTepHeT, BianeTb NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMALMKM U3 OJHON
3HAKOBOW CHUCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHUE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOPMAIUU (PU3NIECKOTO COACPKAHUS, B
TOM 4YHUCJE€ MYOJWYHO JAeNlaTh KpaTKue COOOUIEHUs O pe3yibTaTax
MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHMUM, TPU OSTOM TIPaAMOTHO
UCIOJIb30BaTh HW3YYCHHBI TMOHATUHHBIA amnmapar Kypca (QU3MKH,
COIPOBOKJATh BBICTYIUIEHUE MTPE3EHTAIUEH;

IIPU BBIIIOJIHEHUH Y4€OHBIX IMPOEKTOB M HMCCIEIOBAHUW PACIPENEsATh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJla4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JIEWCTBUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJAJ B JEATEIbHOCTb TIPYIIbl, BBICTPaUBaTh
KOMMYHHUKAaTHBHOE B3aUMOJICUCTBHE, YUIUTHIBASI MHEHUE OKPYKAFOIIHX.
KOHIly 00y4yeHusi B 8 KJjacce NpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHHI:

UCIIONB30BaTh IMOHATHS: Macca M pa3Mepbl MOJEKYN, TEIJIOBOE
JBW)KCHUE aTOMOB M MOJIEKYJ, arperarHble COCTOSIHHS BEILECTBA,
KPUCTAJUIMYECKUE U aMOp(HbIE Tella, HACHIIIEHHBIM U HEHACHIIICHHBIN
nmap, BJIAKHOCTb BO3[yXd, TEMIEpaTypa, BHYTPEHHsS JHEPrus,



TEIUIOBOM  JIBUIaTellb,  JJIEMEHTAPHBIA  DJICKTPUYECKUWA  3apsn,
ANEKTPUYECKOE II0JI€, NPOBOAHUKH M JUAIJIECKTPHUKH, ITOCTOSHHBIN
AIEKTPUYECKHUI TOK, MAarHUTHOE TIOJIE;

pa3nuyath sBJEHUs (TEMJIOBOE paCIIMPEHUE U CxKaTUe, Terlonepeaaya,
TEIUIOBOE  pPaBHOBECHE, CMAaYMBaHHWE, KalNWUISIPHbIE  SIBJIICHHS,
UCIIapeHue, KOHJIEHCaIus, IJIaBJICHUE, KpHUCTAJIIU3aLHS
(oTBepaeBaHuE), KWUIEHUE, Terionepenadya  (TEIIONPOBOJHOCTb,
KOHBEKI[US, U3TYYEHHUE), FICKTPU3aLUs TEl, B3aUMOJICHCTBHUE 3apsJIOB,
JeHCTBUS ANEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBUE MarHUTOB, JE€HCTBUE MATHUTHOTI'O IOJII HA IPOBOJIHUK
C TOKOM, DJIEKTPOMarHuTHasT HHIAYKIUSA) 10 ONHCAHUIO HX
XApaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOLINX
JTAaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE W3YYCHHBIX (PU3MUECKUX SBICHUA B
OKpYKalollleM MHpE, B TOM uucie (U3NYECKUE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KalWUISIPHBIE SBICHUS B MPUPOJE,
KpUCTaJUIbl B Tpupojne, uznydeHue CoiHIa, 3aMep3aHue BOIOEMOB,
MOpcKHe Opusbl, o00pa3oBaHUWE pOCbl, TyMaHa, MWHEsA, CHera,
ANIEKTPUYECKHE SABJIIEHUA B aTMocdepe, IIIEKTPUUECTBO KHBBIX
OpraHU3MOB, MarHUTHOE Tojie 3eMiu, Jpeiid TOoJOCOoB, POJib
MarHuTHOIO TOJISA JUIS JKU3HU Ha 3emile, MOJSIPHOE CUSHHE, IIPU 3TOM
NEpPEeBOJIUTh  NPAKTUYECKYI0  33Jadyy B  yueOHYIO,  BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UUECKUX SIBIICHUM;
OMKCHIBATh M3YYECHHbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS,
UCTONIb3yd  (U3MYECKHE BEIUYMHBI  (TeMmeparypa, BHYTPEHHSS
JHEPrus, KOJIMYECTBO TEIUIOTHI, YJEIbHAs TEIIOEMKOCTh BEILECTBA,
yllelibHas TEIUIOTa IUIABJICHUSA, yIelbHas TEIioTa MapooOpa3oBaHus,
yaedabHas TEIUIoTa CropaHusl TOIUIMBA, KOI(PPUIMEHT MOJIE3HOTO
JIEUCTBUSl TEILUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO31YXa,
AIEKTPUYECKUIN 3apsili, Cujla TOKa, DJJIEKTPUYECKOE HAaIpsKECHUE,
CONPOTHUBJICHHE TMPOBOJHUKA, VYJEIbHOE COMNPOTUBJICHUE BEILECTBA,
padoTa U MOILHOCTbH AJIEKTPHUUECKOI0 TOKA), IPU ONMHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI UCIOIb3YEMBIX BETUYNH, 0003HAYEHUS
U eIUHUIIBI GU3NUECKUX BEJIMYUH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (U3HYECKYI0 BEJIMYHMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH
rpadUKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIUYNH;
XapaKTepHU30BaTh CBOWCTBA Ted, (PU3NUYECKUE SIBJICHHS U IPOLECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUn



CTPOEHHMSl  BEIIECTBA, MPUHLMI  CyNEpHO3WIUH  moned  (Ha
KAuEeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHus 3apsana, 3akoH Oma s
ydacTKa Lenu, 3akoH JKkoynsa—JIeHna, 3aK0H COXpaHEeHHsI SJHEPTUH, IIPU
TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3allMChIBATh €ro
MAaTEeMaTUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3NYECKHUE MPOLECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€  CHTYallU  IPAKTUKOOPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHOCIIEACTBEHHBIE CBA3U, CTPOUTH O0BsICHEHUE U3 1—2
JIOTUYECKHUX I11aroB C OMOpoi Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3UUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelmars pacu€THbIE 3afadyv B 2—3 JEHCTBUA, MCIOJIb3YS 3aKOHBI U
dbopmyIibl, CBsI3bIBAIONINE (PU3NUECKUE BEIMUYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 3aJja4M 3alMCHIBATh KPATKOE YCIIOBUE, BBIABISITH HEAOCTATOK
JMaHHBIX JJIS pelIeHUs 3aJadd, BBHIOMpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOoAMMBIE i €€ pEeUIeHHs, MPOBOAUTH Pacuy€Thbl M CpPaBHUBATH
NOJyYEHHOE 3HayeHHEe (PU3UYECKOW BEIMYMHBI C H3BECTHBIMU
JTAaHHBIMU;

pacro3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXKHO PEUIUTh IPH I[OMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ys OMUCAHUE WCCIEIOBAHMS, BBIICIATH
IIPOBEPSIEMOE MPENAINOJIOKEHNE, OLEHUBATh IPAaBUIBHOCTH MOPSAKA
IIPOBEICHUS UCCIIEIOBAHHUS, 1€JIaTh BbIBOJIBL;

MPOBOAUTH ONBITHl MO HAONIOACHUIO (PU3NYECKUX SIBICHUU WK
busznyeckux CBOMCTB Ted (KamWUIApHBIC SBJICHMS, 3aBHUCHUMOCTH
JABJIEHUsI BO3JlyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH Ipolecca
OCTBIBAaHUS M HArpeBaHHs IPH M3JIYyYEHUU OT LBETAa W3Iy4arolein
(moryomaromniei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI  OT
TEMIIEpaTyphl )KUAKOCTH U IUIOIIAANA €€ MOBEPXHOCTH, AJIEKTPU3aLUs
TE€I W B3aUMOJECHCTBHE DJJIEKTPUUYECKUX 3apsAI0B, B3aUMOIECHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJN3allisl MarHUTHBIX MOJIEW MMOCTOSHHBIX
MarHuTOB, JCHCTBUS MAarHUTHOTO IIOJSI HA MPOBOJHHUK C TOKOM,
CBOMCTBA JJIEKTPOMArHMWTa, CBOMCTBA JJICKTPOABUTATEIS MTOCTOSTHHOIO
TOKa): (opMynupoBaTh IpPOBEPSEMBIE MPEANOJIOKEHUSA, COOUPATH
YCTAaHOBKY M3 IPEJI0KEHHOIO0 00OpY/IOBaHHUS, ONMKMCHIBATH XOJ OMbITA
U (GOpMYIUPOBATH BBIBOJIBL;

BBIIIOJIHATE  MpPSAMBIE HU3MEPEHUA TEMIEpPAaTypbl, OTHOCUTEIBLHOU
BJI&KHOCTH BO3[lyXa, CHJIBI TOKa, HANpPSDKEHUS C HCIIOJIb30BAaHUEM
aHaJIOTOBBIX MPUOOPOB U JAATYUKOB (PU3NUECKUX BEIMYUH, CPABHUBATH



pe3yabTaThl  M3MEpPEeHUd ¢ y4€ToM  3aJaHHOM  abCOJIFOTHOM
MOTPELIHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEJTUYUHBI
OT JIpyrod ¢ HCMOJIb30BAHUEM TNPSIMBIX HM3MEpPEHUM (3aBUCUMOCTH
COMPOTHUBIICHHUS] TPOBOJIHMKA OT €ro JUIMHBI, IUIOMIAJAN MOMEPEYHOIO
CEUEHMS] U YJEJIbHOIO CONPOTUBIIEHUS BEUIECTBA MPOBOAHUKA, CHIIbI
TOKa, WAYHIEr0 4Yepe3 MPOBOJHUK, OT HAINpPSIKEHHS] HAa MNPOBOJHUKE,
HCCIEA0OBAHNE TMOCIEA0BATEIbHOIO M IMApaUIEIbHOIO COEAUHEHUM
MPOBOJAHUKOB): IUIAHUPOBATh HMCCIEIOBaHUE, COOMpATh YCTAaHOBKY M
BBITIONTHATh U3MEPEHMs, CIICYS TMPEIJIOKEHHOMY TUIaHy, (PUKCHPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBHCHUMOCTH B BUJIe TaOIUIl U TpaduUKOB,
JieJaTh BBIBOABI 110 PE3YJIbTaTaM HCCIIEIOBAHUS;

MPOBOAUTH KOCBEHHBIC M3MEPEHHsS (PU3NYECKUX BENUYUH (yIeiabHas
TEIUIOEMKOCTb BEIIECTBA, COMPOTHBICHHUE MPOBOJIHUKA, padoTa u
MOIIHOCTh AJIEKTPUYECKOIO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh
AKCIEPUMEHTAIBLHYIO YCTAaHOBKY, CIENYs MPEII0KEHHON MHCTPYKIUU,
Y BBIYUCIISITh 3HAYEHUE BEJIMYUHBIL;

coOnrofaTh MpaBUJa TEXHUKM Oe3omacHocTH 1mpu  pabore ¢
1abopaToOpHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OMHUCAaHUs (B TOM YHCIE:
cUCTeMa OTOIJICHUSI IOMOB, TUTPOMETP, TapoBasi TypOHHA, aMIIEpMETP,
BOJIbTMETP, CUETUUK DJIEKTPUUECKON SHEPIUH, IEKTPOOCBETUTEIbHbBIC
npuoopsI, HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpumepsl),
ANEKTPUYECKUE TPEIOXPAHUTEIM, IJIEKTPOMATrHUT, 3JIEKTPOIABUTATEID
MOCTOSSHHOTO TOKA), WCMOJb3ys 3HAHUS O CBOMCTBAX (PU3NUECKHUX
SBJICHUU U He0OXouMbIe (PU3MYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA U H3MEPHUTEIbHBIC
npuOoOpel MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUsl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JIEKTPUUECKUX
LENel C TMOCIEeNOBATEIbHBIM W [ApaUICNIbHbIM  COEIMHEHUEM
AJIEMEHTOB,  pa3iu4yas  YCJIOBHbIE  OOO3HAUYEHUS  HJIEMEHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOAUTh TpUMEphl  (HAXOAUTh HH(POPMALMIO O IpUMEpax)
MPAKTUYECKOTO UCIOJIb30BaHUS (DU3UYECKUX 3HAHUN B MOBCEIHEBHOU
YKU3HH JIJIs1 oOecrieueHnsi 0€30MacHOCTH MPU O0palieHuu ¢ mpubdopamu



K

U TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHUS 37I0POBbS U COOJIIOICHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;
OCYLIECTBISITh TMOMCK HWHGOpManuu (UNYECKOTO COACPKAHUA B
HNHTepHeTe, Ha OCHOBE HMEIOIIMUXCA 3HAHUW W NYTEM CpPaBHEHUS
JIOTIOJIHUTENIbHBIX HMCTOYHHMKOB BBIIEIATH HMHGPOpPMAIMIO, KOTOpas
SBIISIETCS] MPOTUBOPEUYMBOM MIIM MOXKET OBITH HEZOCTOBEPHOM;
UCIOJb30BaTh IpPH  BBIMOJIHEHWHM Y4YeOHBIX 3aJaHUd  HAY4YHO-
MOMYJIIPHYIO JIUTEpaTypy (U3MUECKOTO COACpKAHMS, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  VHTEepHeT, BiageTh  NpUEMAMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusl MH(OpMAIMU U3 OIHOM
3HAKOBOI CHCTEMBI B JIpYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIEHUS,
00001ass MHQOpPMAIUI0O W3 HECKOJBKUX MCTOYHUKOB (DU3UYECKOTO
COZCpXaHMsl, B TOM 4YHCIE MYyOJMYHO TMPEACTABIATh PE3YIbTATHI
NPOCKTHOW WM HUCCJENOBATENLCKONM JIEATEIbHOCTH, TMPH ITOM
rpaMOTHO HCIOJb30BaTh HW3YYECHHBIN MOHATUHMHBIN amnmapaT Kypca
(U3HKHU, COMPOBOXK/IATh BHICTYIUIEHUE TPE3EHTALUEN;

IPU BBINOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pacNpeeisTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIOJHEHUEM TJIaHa ACHCTBUN
U KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIH BKIAJ B
JeSTeTLHOCTD TpYIIIEI, BBICTpaNBaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBUE, IPOSIBIISIS TOTOBHOCTH pa3periarh KOH(IUKTHL.

KOHIly 00y4yeHusi B 9 KJjacce NpeAMETHBIE pe3ysbTaTbl Ha 0a30BOM

YpOBHE JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

WCIIONb30BaTh MOHSATHUSA: CHCTEMA OTCYETa, MarepuaibHas TOYKa,
TPAcKTOPU, OTHOCHUTEJIBHOCTh MEXaHU4ECKOIr0 JBUKEHUS,
nedopmarus (yrnpyras, IiacTH4ecKasi), TpeHHUe, HEHTPOCTPEMUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTh U IEPErpy3KH, LEHTP TKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTH TBEPAOrO TeENa, PaBHOBECHE,
MEXaHU4eCcKue KoieOaHus U BOJHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK,
JJIEKTPOMArHUTHBIC BOJHBI, IIKaja JJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JTaJbHO30PKOCTh,  CIEKTPbl  HCIIyCKaHUA U
NOTJIONIEHUs, anbga, OeTa- W ramMMma-u3JIydyeHus, HU30TOIbI, sAepHas
DHEPIeTUKA,

pa3nuyath sIBICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHUE, CBOOOIHOE
MaJeHUe  TEJ, PaBHOMEPHOE  JIBHKEHHME IO  OKPYKHOCTH,



B3aUMOJICMCTBHE TE€J, pPEaKTHUBHOE JBW)KECHHE, KoJjeOaTeabHOoe
JBIDKEHUE (3aTyXarollMe W BBIHY)KJICHHbIE KOJicOaHMs), pPE30HAHC,
BOJIHOBOC  JIBIDKCHHE,  OTpPaXCHHE  3ByKa,  MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKEHHWe U TPEIOMJICHHE CBETa, TIOJHOE
BHYTPEHHEE OTPaXECHUE CBETA, Pa3IOXKEHUE OeJIoro CBeTa B CHEKTP U
CIIO)KCHHME CITeKTPAJbHBIX I[BETOB, JWCIIEPCHS CBETa, €CTECTBCHHAsS
PaMOaKTUBHOCTh, BOSHUKHOBEHUE JMHEHYATOrO CIEKTpa M3TyUCHHUS)
M0 ONHWCAHUIO WX XapaKTEPHBIX CBOHCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE ABJICHUE;

pacmo3HaBaTh MPOSBJICHUE W3YYCHHBIX (U3MUECKUX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (U3NYecKHe SIBICHUS B TPUPOJE:
NPWIMBBl W OTJIHBBL, JBWKeHWE TutaHeT COJMHEYHOW CHUCTEMBI,
PEaKTHBHOE JBIDKEHHE JKHUBBIX OPraHU3MOB, BOCIpPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, IIYHAMH, 3XO,
I[BETa TEJI, ONITHYECKUE SIBJICHUS B TIPUPOJIC, OMOTOTUYECKOE TCHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOTO W  PEHTIEHOBCKOTO  M3IyYCHHI,
€CTCCTBEHHBI  PAaTWOAKTUBHBIK  (POH,  KOCMHYECKHE  JIyUH,
paIMOaKTUBHOE  W3JIYYCHHE TMPUPOAHBIX MHUHEpPAJIOB, JEHCTBUE
PaIMOAKTUBHBIX M3ITYYEHUH HaA OpraHu3M dYejoBeKa), IPH OSTOM
MEePEBOIUTh  NPAKTUYECKYI0  3aJady B  y4eOHYIO,  BBIJCIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) U3UUECKUX SIBIICHU;
ONMCHIBATh M3YYCHHBIC CBOMCTBA Tel © (U3UYCCKUC SIBJIICHUS,
UCTONIb3Y (DU3NYECKUE BEIUYUHBI (CPEIHSS] U MTHOBEHHAs CKOPOCTh
TeJa Py HepaBHOMEPHOM JIBIKCHUH, YCKOPEHHE, TTIEPEMEIICHHE, TYTh,
yIJ0Bass CKOPOCTh, CHJIa TPEHHs, CHJIA YINPYrOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOIHOTO TAJCHHs, BEC TeNa, UMITYJIbC Teja, UMITYJIhC
CHJIBI, MEXaHW4YeCKasi paboTa W MOITHOCTh, TMOTEHIMATbHAS JHEPTHUs
Tesa, TMOMHITOr0 HaJ| MOBEPXHOCTHIO 3€MJIH, MOTEHIIMATIbHAS YHEPTUS
CKaTOW TPYXUHBI, KWHETUYECKas SHEPrus, TOJHAs MEXaHWYeCKas
DHEprusi, MepHoJ W YacToTa KojeOaHWH, IJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTb CBETAa, IOKa3aTeldb MPEIOMIICHUS
Cpelbl), MpU OIMKUCAHUU TPABHILHO TPAKTOBATh (DU3MUECKHUI CMBICI
HCIIOJIb3YEMBIX BEJIMYHMH, OOO3HAYCHHMSI W CIUHHIBI (U3HIECKHUX
BEJIMYMH, HAXOAUTHh (OPMYIbI, CBA3BIBAIONINE JAaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYWHAMH, CTPOUTH TpaduKH H3YyIECHHBIX
3aBHCHUMOCTEH (PU3NICCKUX BEIMYHH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3WYECKUE SBICHUS WU TIPOIECCHI,
WCIIOJIb3YS 3aKOH COXPAaHEHHUS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,



MPUHITUIT CYNEPIIO3UIIAKM CHJI, TPHHIIUI OTHOCHUTEIhHOCTH [ ammes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MPETIOMJICHUST CBETAa, 3aKOHBI COXPAaHEHUS 3apsAI0BOTO M MacCOBOTO
YUCEeNI TPHU SACPHBIX PEAKIUAX, TPH DTOM J1aBaTh CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa M  3alUChIBaTh €r0  MaTEMaTH4YeCKoe
BBIPKEHUEC;

OOBSCHATH (PU3NYECKHUE TIPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyalluii  MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISTH IPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3 2—
3 JIOrMYecKux IIaroB ¢ ONOpod Ha 2—3 U3y4YEHHBIX CBOMCTBA
bu3MUecKuX SABJICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh pacu€THble 3aJauu (OmUparoluecs Ha cucremMy u3 2-3
ypaBHEHMWI), UCHOJNB3ysd 3aKOHBI W  (OPMYJbI, CBS3bIBAIOIINE
¢usznyeckue BETMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a/Ja4u
3allUChIBAaTh  KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIONIME WU
M30bITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOAUMbIE
JUTSL PEIICHHsI, MPOBOIUTH PACUYETHI W OICHHUBATh PEATHMCTHYHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3UUECKON BEJIMYUHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbICE MOXXHO PEIIMTh TMPHA ITOMOIIN
(bU3NYECKUX METOOB, MCIIONIb3Ysl OMMCAHHUE HCCIEIOBAHUS, BBIICISAThH
MpoBepsieMOe TMPEINOJIOKEHUE, OIICHUBATh IMPABUIBLHOCTh TOPSIIKA
MIPOBEJICHUS HCCICAOBAHMS, JCNIaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOJIIOICHUI U OTBITOB;

MPOBOAWTH ONBITHI TIO HAOIONCHUIO (PU3NYECKUX SBICHUH WIN
(bu3rUecKX CBOMCTB Tel (M3ydyeHue BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHUS! SHEPTuH, 3aBUCUMOCTh MEpUOo/a KOJeOaHW MPYKUHHOTO
MasTHHKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABl MaJIbIX KOJeOaHWM, MPSAMOIMHEHHOE pacipoCcTpaHECHUE
CBETa, pa3oXKeHue Oelloro cBeTa B CHEKTP, H3Y4YCHHE CBOMCTB
M300paXkeHUs B IIJIOCKOM 3€pKaJie U CBOMCTB M300paKeHUsI TIpEeIMETa B
coOuparoIieu JTuH3e, HaOII0IEHNUE CIIJIONIHBIX U JIMTHEHYaThIX CIIEKTPOB
U3ITYYEHHUS): CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 00O0pyJ0BaHUsI, OMHUCHIBATHL XOJI OMNbITA U €ro PE3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI;

MPOBOAUTh TPH HEOOXOJUMOCTH CEpUI0 TIPSMBIX H3MEPCHHUIA,
onpejeNsiss CcpeAHee 3HAaueHHE u3MepsieMo BenuuuHbl ((PoKycHOE
paccTosiHHE COOMparomie JIMH3bI), OOOCHOBBIBATH BBIOOpP crocoba
u3MepeHus (U3MEPUTETHLHOrO MpUdopa);



MPOBOANTH WCCJICOBAHUE 3aBUCHUMOCTCH (DU3UYCCKUX BEIUYHH C
MCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IIpU PABHOYCKOPEHHOM JBM)XEHUHM 0€3 HadyalbHOW CKOPOCTH, MEpUOA
Kojie0aHWI MaTeMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yriia OTPaKEHHs CBETa OT yIJla MajJeHus W yria MpejoMJIeHUs: OT yria
MaJieHus1): TJIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTaThl TMOJYYCHHOW 3aBUCHUMOCTHU
(¢u3UYeCKUX BEJIMYMH B BUE TAOIUIl U TpadUKOB, JeNaTh BBHIBOABI MO
pe3ysbTaTaM UCCIICIOBaHMUS;

MPOBOANTH KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BEIUYUH (CpemaHsis
CKOpPOCTh W YCKOPEHHME Tella MpU PABHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHUE CBOOOTHOTO MAACHUS, KECTKOCTh MPYKUHBI, KOIPPUIIUESHT
TPEHUS] CKOJIBKEHUSI, MeXaHU4ecKas paboTa WU MOIIHOCTb, 4acToTa U
neproj; KojaeOaHWil MaTeMaTHYeCKOrOo W TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Cuja CoOOWparomeld JWH3bI, pPaJANOAKTUBHEIN  (OH):
MJIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U
BEITIONTHATh ~ WM3MEPCHHUsS, CIAeAysd TMPEMIOKCHHOW  HWHCTPYKIUH,
BBIUKCIIATh 3HAYCHUE BEIUYMHBI M aHAIU3UPOBATH TOJyYEHHBIE
pE3YJIbTaThI C YUETOM 33IaHHOM MOTPENTHOCTA U3MEPEHUI;

coOnofaTh MpaBUia TEXHUKM Oe€30macHoCcTH mpu  padore ¢
1abopaTopHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK HW3YYCHHBIX (PH3UYSCKUX MOJCIICH:
MaTepralibHas TOoYka, abCOTIOTHO TBEPIOE TEJIO, TOUCUHBIH MCTOYHHK
CBETa, JIyd, TOHKas JIMH3a, TUIAHETapHas MOENbh aToMa, HYKJIOHHAas
MO/IeJIb AaTOMHOTO SI/Ipa;

XapaKTepru30BaTh NPHUHIUIBI JCUCTBHUS W3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA WX OMHUCAHMUS (B TOM 4YHUCIE:
CIUAOMETpP, JATYUKHU TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEpUCKOoM, (oToarmapaT, ONTHYECKHUE CBETOBOJIBbI,
CHEKTPOCKOII, JI03UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUS O
CBOMCTBaX (PUIMYECKUX SIBJICHUH U HEOOXOoIuMbie (U3MUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI M CXEMAaTHYHBIE PHUCYHKH  HW3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIHHBIX pudOpoB u
TEXHOJOTUYECKUX TIPOIECCOB TIPH PEIICHUN Yy4eOHO-TIPAKTUICCKUX
3a71a4, ONTUYCCKHAE CXEMBI IS MOCTPOSHUS M300paKEHUW B TUIOCKOM
3epKajie ¥ COOMpAIOIIeH JINH3E;



NPUBOAUTH TpUMEpPhl  (HAXOAUTh HHQPOPMALMIO O IpUMEpax)
MPAKTUYECKOTO HCMOJIb30BaHUS (PU3NYECKUX 3HAHUW B MOBCEIHEBHOMN
JKU3HU 1l oOecriedeHrs 0€30MacHOCTH MpU 0OpallleHUH ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbSI U COOJIIOCHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;
OCYIIECTBJIATh MMOUCK HWH(MOpMAUU (PU3UYECKOTO COJACpPKAHUS B
WNuTeprere, camocToATenbHO (QOpMyNHMpys TOMCKOBBIN  3ampoc,
HaXOAUTh  TyTH  OMNPEIENEeHUs  JOCTOBEPHOCTH  MOJY4YEHHOMU
uH(pOpMallMM HA OCHOBE HMMEIOIIMXCS 3HAHUW M JOMOJHHUTENbHBIX
HMCTOYHUKOB;

UCIOJIb30BaTh MPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHMM  Hay4HO-
NOMYJIAPHYIO JIUTEpaTypy (U3MUECKOTO COACpKAHUS, CIPaBOUYHBIC
Marepuainbl, pecypcel ceth  HTepHeT, BiIaAeTh NpUEMAMH
KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHGOpMAIMU U3 OIHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE
uH(pOpMAaIMK U3 HECKOJIIbKUX MCTOYHHMKOB (PU3MUECKOrO COAEPIKAHUA,
yOJIMYHO MPEACTABIIATh pE3yIabTaThI POEKTHOMN W
UCCIIEI0BATENbCKOM ACSTENIbHOCTH, TPU 3TOM T'PAMOTHO MCIOJIb30BaTh
M3YYEHHBIM TOHSTUIHBIA anmapar HM3y4aeMoro pasjaena (Qu3uku u
COIPOBOKJATh BBICTYIUICHHE MpE3eHTaIleld ¢ y4€ToM OCOOEHHOCTEH
ayJIMTOPUN CBEPCTHUKOB.



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
KouuyecrBo yacos DJIeKTPOHHbIE
No HaumeHoBaHue pa3ienoB U TeM (uudposbie)
Kontpoasbnsie | IlpakTnueckue
n/n NPoOrpaMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. @®usuka 1 e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bu6moreka IIOK
11 o - 2
VISHIA - HayKa © fipupone https://m.edso0.ru/7f416194
bu6moreka [JOK
1.2 o 2 1
HISHHCCITHE BETHHAMHAL https://m.edso0.ru/7f416194
bubmmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/ TO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/ICHUS] O CTPOEHUH BellleCTBA
bu6moreka [JOK
2.1 C 1
TPOCHYE BellecTsa https://m.edso0.ru/7f416194
59 JIBM>KEeHME U B3aUMOECH CTBHE YaCTHII 9 1 bubmmoreka [IOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6moreka IIOK
2.3 Ar 2
POLATHBIC COUTONHMA Belertna https://m.edso0.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHue U B3auMoAeiicTBHE Tel
3.1 MexaHu4uecKkoe JBUKCHH 3 but6mmoreka [JOK



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

https://m.edso0.ru/7f416194

3.2 WNueprus, macca, III0THOCTh 4 Bu6mmorexa [IOK
' pH, ’ https://m.edso0.ru/7f416194
bu6moreka [JOK
3.3 Cuna. B 14
. DI Cit https://m.edso0.ru/7f416194
Nroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenada naBieHus TBEPIABIMU 3 bubmmoreka [IOK
' TeJaMM, >KUJIKOCTIMHU U T'a3aMu https://m.edso0.ru/7f416194
bu6moreka I[IOK
4.2 5
Jlapierie KHIKOCTH https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.3 ATmocheproe anere 6 https://m.edsoo.ru/7f416194
44 JlelicTBue )XUAKOCTH U ra3a Ha 7 bubmumoreka [IOK
' HOrPYKEHHOE B HUX TEIO https://m.edso0.ru/7f416194
Hroro no pasaeny 21
Pa3nen 5. Pabora u MOIIHOCTb. JHEpPrus
bu6moreka [IOK
1 P
> a00Ta 1 MOIHOCTE 3 https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5
POCTHE MOXAHUSMbL https://m.edso0.ru/7f416194
bu6moreka IIOK
>3 Mexanirieckast SHepris 4 https://m.edsoo.ru/7f416194
Uroro no pazneny 12



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

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KJIACC

KoanuecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Konrtpoabubie | IlpakTuyeckue (tucbp )
NporpaMMmsl Bcero oOpa3oBare/bHbIC
padoThI padoThbI
pecypchbl
Pa3nen 1. TenuioBble siBJIeHUS
but6moreka [JOK
11 C i 7
TROCHIS M CBOHUISA BOECTBA https://m.edsoo.ru/7f4181ce
bu6moreka IIOK
1.2 T 21 1 5
CIUIOBLIC NpOHeceHt https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiekTpuyeckre 4 MarHUTHbIE SIBJICHUS
91 DJIEKTPUYECKHUE 3apsAbl. 3apsKEHHBIE Tena 7 1 bubmmorexa [{OK
' 1 MX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
OCTOTHHERIH STCKIPHHICCKIH TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHITL 6 > https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 C) 4
ACKTPOMATHITTHAS HHAYKNGL https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME '



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanuyecTBO yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB U TEM nudpoBbIe
Ne ni/m P Konrtpoabubie | IlpakTuyeckue (tucbp )
NporpaMMmsl Bcero oOpa3oBare/bHbIC
padoThI padoThbI
pecypchl
Paznen 1. Mexanudeckue siBJIeHUsI
11 MexaHHYECKOe ABMIKEHHE U CIIOCOOBI €ro 10 1 bu6mmoreka [JOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.2 B3aumoneiictre Te 20 1 3
HMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 3 10 3
AOHPL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazgen 2. Mexanuveckne KoJie0aHUsI M BOJTHBI
bu6moreka [JOK
2.1 M 0 7 3
CXARITICCIHE KOTEOATHA https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 M .3 8 1 3
CXAHITICCIHE BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nes 3. DiieKTpOMarHuTHOE 1MOJIe M JJIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 5 bubmmorexa [{OK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6



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

Pa3nea 4. CBeToBbIE ABJICHUSA

4.1 3aKOHBI pacCIpOCTPaHEHNUs CBETA 6 2 Bu6mmorexa [IOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenune 6exoro ceera B CIIEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nen S. KBantoBble siBJIeHUS
bu6moreka IIOK
5.1 n 4 1
CITyCKaHHE U MOTJIONICHNE CBETa aTOMOM httos://m.edsoo.ru/7A1a4a6
bubmmoreka [IOK
52 CTpoeHHe aTOMHO0 s1pa 0 L https://m.edsoo.ru/7f41a4aé
bu6mmoreka [JOK
5.3 A 7 1
FICPHBIC pealtiit https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazpnen 6. [loBTopuTe1bHO-00001a10 1IMIT MOTYJ/Tb
6.1 [ToBTOpeHue n 00001IEHNE COEpKAHUS 9 9 bubmotexa IIOK
' Kypca ¢usuku 3a 7-9 Kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazueiry 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 27

I[TPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoutpoJbHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThbI

Jlara
HU3YyYCHUA

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcbl

®duznka — HayKa O PUPOJE.
SBnenus npuponasl. Puznyeckue
SIBJICHUS

MexaHn4decKue, TCIJIOBRIC,
ANEKTPUUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznyeckre BEIMUUHBI U UX
U3MepeHue

VYpok-uccnenoanue "M3mepenue
TEMIIEPATyphl IPU OMOIIN
KHUAKOCTHOTO TEPMOMETPA U
JaT4YMKa TeMIepaTypbl"”

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKH U3y4YalOT
npupoay. EcTrecTBeHHOHayUYHbII
MeToJ1 mo3HaHus. OnucaHue
(bU3NYECKUX SBIICHHUI C TOMOIIBIO
MoJjielen

bu6mmnoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "l[Ipoepka
TUNOTE3bI: JadbHOCTh MOJETA



https://m.edsoo.ru/ff09f72a

HIapuKa, MyIneHHOro
TOPU30HTAIBHO, TeM OOJIbIIIE, YEM
OosblIe BBICOTA ITycKa"

Crpoenue BemectBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa LHOK
https://m.edsoo.ru/ff09fe0a
CTPOEHUE BEIECTBA
8 JIBHKeHHe YacTHUIl BEIISCTBA brbmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanue «ONBITHI 1O
9 HaOJIFOCHHUIO TEIJIOBOrO
pacuIMpeHus ra3oBy»
10 ArperaTHbl€ COCTOSIHUS BEIIECTBA
B3anMocBs3s Mex1y cBOMiCTBaMU
BEIIECTB B Pa3HBIX arperaTHhIxX
11 COCTOSIHUSIX U UX bubmotexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edso0.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHn4ecKoe ABHKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE br6amorexa [IOK
https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bubmioreka [IOK
13 CKopOCTS. EARHHLEL CrOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTu U BpeMeHU JBH>KCHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 WNHepuys. 3aKOH HHEPLHH. bubmuoreka LIOK

B3aumoneiicTBre Ten Kak pUYnHA

https://m.edsoo.ru/ff0a0cl10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

HU3MCHCHUA CKOPOCTU ABUKCHUA
TCJI

16

I[TmotHOCTE BelecTBa. Pacuer
MAacchl 1 00bEMAa TeNa Mo €ro
ITIJIOTHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopartopHas paboTa
«Ornpenenenue NIOTHOCTH
TBEPAOTO TENA»

18

Pertenue 3amay mo reMe
"ITnoTHOCTH BenrecTBa

bu6mnoreka [JOK
https://m.edsoo.ru/ff0al23c

19

Cuila KaK XapaKTepyCTHKa
B3auMoelicTBus Tea. Cuia
ynpyroctu. 3akoH ['yka

20

JlabopaTopnas pabora «3ydenue
3aBUCHMOCTHU PACTSKEHUS
(tedopmariumn) nNpy>kUHbI OT
MIPUIIOKEHHOU CUIIBD)

21

SIBnenue Tsarorenus. Cuiia TSHKECTH

22

CBA3b MEXKY CUJION TSHKECTH U
maccoi Tena. Bec tena. Pemenue
3agad4 mo reMe "Cuia Tsoxect"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cwta TSKECTH Ha IPyTUX
ma”erax. @uznyeckue
XapaKTEPUCTUKH IJIAHET

bubmioreka [IOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cuit. JlnHamomeTp

bu6moreka [JOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

25

Bec tema. HeBecomocTth

bu6moreka [JOK
https://m.edsoo.ru/ff0al778

26

ClioxeHue IByX CUJI,
HaIlpaBJIEHHBIX 1O OJHOW MPSMOM.
PaBHozelicTBYIOIIAS CHIT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pertenue 3amay mo reMe
"PaBHopelicTByIOIIAs cui”

28

TpeHue CKOJIbKEHUS U TPEHUE
nokos. TpeHue B mpupoie u
TEXHUKE

bubmioreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopnas pabora «M3yueHue
3aBHCUMOCTHU CUJIbI TPEHUS
CKOJIB)KEHHSI OT CHJIbI JaBJICHUS U
XapakTepa COMpPUKACAIOIIUXCS
TTOBEPXHOCTEN»

bu6moreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemienue 3a1au Ha onpeaeneHue
PaBHOAECHCTBYIOIIEH CHJIBI

31

Pemenne 3ama4g mo Temam: «Bec
Tenay, «I'papuueckoe
n3o0paxkenue cuin, «CUIbIy,
«PaBHOJ€MICTBYIOIIIAS] CUID)

bubmioreka [IOK
https://m.edsoo.ru/ff0alde0

32

KontposnpHas pabota o remam:
«MeXaHnYeCKOe JBUKCHHCY,
«Macca, IJIOTHOCTEY, «Bec Tenay,
«["paduueckoe n300paxkeHue CUI»,
«Cuaen»y

33

Hasnenne. CriocoObl yMEHBIICHUS

Bbu6moreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

H YBCIIMYCHUSA NaBJIICHUA

https://m.edsoo.ru/ff0a20a6

JlaBnenwne rasa. 3aBUCUMOCTh

34 aBJIEHU ra3a oT o0béma bubmorexa HOK
a ’ https://m.edsoo.ru/ff0a2376
TEMITEPATYPhI
Ilepenaua naBiieHUsS TBEPABIMHU
35 Teninfn mj KOCTSAMHU U E:.[I&aMI/I bubmotexa IIOK
> A ' https://m.edsoo.ru/ff0a25b0
3axoH Ilackans
JlaBjieHME B )KUJIKOCTH M rase,
36 BBI3BAHHOE 1€ CTBUEM CHJIBI bubmmorexa LHOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3agau o reme
37 «JlaBiaeHUE B )KUJIKOCTH U T'a3e bubmorexa [TOK
A ’ https://m.edsoo.ru/ff0a2826
3axod Ilackana»
bu6mmoreka [JOK
38 CooOmarommecs coc
HHarotmHeet yAR! https://m.edsoo.ru/ff0a2970
39 I'mapaBinyeckuii mpecc buGmrorexa ITOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [IopmHeBoi
JKHJIKOCTHBIA HacOC
AtMocdepa 3emun. [TpuauHs
CYIL[ECTBOBAHUS BO3VIIHON
i oy bu6mmnoreka [JOK
41 000J104KH 3eMiii. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOT0 JIaBJICHUS OT
BBICOTBI HaJl YPOBHEM MODSI
42 Bec Bo3nmyxa. Atmocdeproe bubmotexa [JOK

JaBJICHUC

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenne atMmochepHOro

bu6moreka [JOK

43 nasnenusi. Oneit Toppuyeniu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOT0
44 JIaBJICHHS OT BBICOTHI HAJl YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapometp-aneponn. Atmocheproe bubmmoteka LIOK
JIaBJICHHE HA PAa3JUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme
"AtmocdepHoe naBieHue"
JleiicTBUE )XKUKOCTH M Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. butamorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopnas pabora
48 «Onpenenenne BbITATKUBAONIEN bubmmorexa [IOK
CUJIBI, IEWCTBYIOIIEH HA TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KHUIKOCTH)»
JlaboparopHast pabota o Teme
«ccnenoBanue 3aBUCUMOCTH Beca
49 Tejaa B BOJe OT 00béma bubmorexa HOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOHN B )KUAKOCTh YaCTH
Tema»
bu6mmnoreka [JOK
>0 Hnapasiite Ten https://m.edsoo.ru/ff0a3a96
JlabGopaTopHas pabora
51 "KoHcTpyupoBanue apeomeTpa uiu

KOHCTPYHPOBAHHE JIOJKH U
omnpejeneHue eé



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

rpy30MnoabEMHOCTH "

52

Pemenue 3ana4 no remam:
«IlnaBanue cyq0B.
BoznyxonnaBanue», «/laBienune
TBEPAbIX TCJI, )I(PI}IKOCTeﬁ Hn 1ra30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabora

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

54

MoisocTth. EAMHALIEI MOIIIHOCTHA

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

55

VYpok-uccinenoanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM MPH
noxbemMe 1o gectauice"

56

IIpocTeie MexaHu3Mbl. Ppuar.
PaBHOBecue cuit Ha peryare

57

KonrtponsHas pabora o teme
«/laBneHue TBEPABIX TEN,
KUIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepouHas
pabora

58

PesepBubiii ypok. Pabota ¢
TeKCTaMU 1o Teme «J[aBnenue
TBEPABIX TEJ, KUIKOCTEH U ra30B) /
Bcepoccuiickas npoBepouHas
pabora

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

59

Pbruaru B TeXHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBuii

0.5

bubmoteka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e

paBHOBECHUs pbIYara»

60

Pertenne 3agay no teMe «Y CI0BUSA
PaBHOBECHS phIUaray

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koapdunment nonesnoro
NENCTBUS MEXaHU3Ma.

JlaGopartopHas pabota «3mepeHue

KII/I HakJIOHHOM TIJIOCKOCTH

05

62

Permenne 3amau mo teMe "Pabora,
MomHocTh, KIT/"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckasi JHEprusl.
Kunernueckas 1 noTeHLIUAIbHAS
SHEPrus

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

64

3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPrUn

bu6moreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpPUMEHT 10 TEME
"DKcnepruMeHTalIbHOE
OTIpe/IeIICHNE U3MEHEHUS
KHHECTUYECKOU M MTOTEHITNAILHON
SHEPrUU MPHU CKAThIBAHUHU TEJA MO
HaKJIOHHOM IJI0CKOCTH"

66

KonTponbsHas pabora mmo reme
«Pabora u MOIIHOCTL. DHEPrUs»

67

PesepBHblii ypok. Paborta ¢
TEKCTaMH 110 TeMe "MexaHudeckoe
nBmxenue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4dee6

68

PezepBubiii ypok. Pabota ¢



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

TekctaMu 1o teme "Pabora.

MormHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
[
‘:;H Tema ypoxa Beero Koutpoasbnsbie | IlpakTnueckue i[:;jennﬂ :gg)a[;zl;:fenbﬂme
padoThI padoThI pecypesI
OCHOBHBIE TOJIOKEHUS
1 MOJIEKYJIIPHO-KHUHE€TUY €CKOI 1 bu6mmorexa IIOK
TEOPHUH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
2 Macca u pa3mep aTOMOB U MOJICKYJI 1
Monenu TBEPAOTO, JKHUIKOIO H
3 ra3§o6pa3HOI:; COCTOSIII{II/II\/'I 1 bubmorexa TIOK
https://m.edsoo.ru/ff0a540e
BEIleCTBa
OOBsICHEHUE CBOMCTB TBEPOTO,
JKUJIKOTO M Ta3000pa3HOro
4 COCTOSIHU BELIECTBA HA OCHOBE 1
MOJIOKEHU I MOJIEKYJISIPHO-
KMHETUYECKON TeOpUHU
5 Kpucrammueckue u amophHbie 1 bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauyuBaHuE U KaUUIIPHOCTD. 1 bubmotexa [JOK
[ToBepXHOCTHOE HATSHKCHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe paciiupeHue u cxatue 1 butmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIlepaTypbl 1



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

CO CKOPOCTBIO TEIJIOBOTO
JIBMKCHUS YaCTHIL

9 Buytpennss sneprusi. CriocoObl bubmmorexa [IOK
M3MEHEHUS! BHYTPEHHEN YHEpPruun https://m.edsoo.ru/ff0a5¢60

bubmioreka [IOK

10 Brpwt TertonepesaTi https://m.edsoo.ru/ff0a6412
Ypok-koHepeHuus
"IIpakTHUECKOE UCIIOIb30BAHHE

11 TEIJIOBBIX CBOMCTB BEIIECTB U bubmorexa HOK

https://m.edsoo.ru/ff0a65c0
MaTepHAJIOB B LETISAX
sHeprocoepexeHus"

12 KonuuectBo TenmoTel. Y aenbHas bubmoteka [JOK
TEMJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEeHME TEIIOBOrO OanaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa TIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopartopHas paboTa

14 "UccnenoBaHue sIBICHUS bubmioreka [IOK
TENnJI000MeHa IPU CMEIIUBAHUU https://m.edsoo.ru/ff0a6ad8
XOJIOZHOM U ropsiyeit Bojb!"

Pacuer konmMuecTBa TEIIOTHI,

15 HEO0OXOIUMOTO JJIsl HAarpPEBAHUS
TeJa U BBIJEISIEMOT0 UM TIPH
OXJIAXKICHUH
JlabGopaTopHas pabora

N bubmoteka [JOK

16 "Onpenenenue yneabHOU

TEILJIOEMKOCTH BemecTna"”

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIUBA. Y AenbHast bubmmorexa [IOK
TEIJIOTa CrOPaHUs https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpAEBaHNE

18 KPUCTAJUTMYECKUX TeN. Y IeNbHas bubmorexa [JOK

P ' https://m.edsoo.ru/ff0a71d2
TENJI0Ta TIJIaBICHUS
JlaGopartopHas paboTa
19 "OmnpeneneHue yaeabHON TEMIOTEI bubmorexa HOK
P y" https.//m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbJIA

20 [TapooOpa3oBaHue ¥ KOHICHCAITHS. bubmmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenbHas Temiora
mapooOpa3oBaHus U KOHIECHCALUH.

21 3a§ncnf40cn, TeMIIepaTypbl bubmmorexa [IOK

paIyp https://m.edsoo.ru/ff0a786¢
KHIICHHS OT aTMOC(EpPHOT0
JIaBJICHUS
BnaxxHocTs Bo3yxa.

9 JlabopaTopHas pabora bubmotexa [JOK
"OnpeneneHre OTHOCUTENbHOM https://m.edsoo.ru/ff0a7628
BJI&YJKHOCTH Bo3ayxa"

93 Pemenue 3amay Ha ornpeneneHue
BJIQYKHOCTHU BO3J1yXa
[TpuHLUIIBEI PaOOTHI TEMIOBBIX

24 nsurareneii. [lapoBast TypOuHa.

JIBuraTenb BHYTPEHHETO CTOPaHUS
KII/I TenioBoro gBUrartess.
bu6mmoreka [JOK
25 TennoBrle BUraTeIN U 3aIUTA

OKpY’KaroIlel cpenbl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U MPEBPaIICHUs
SHEPrUU B TEIJIOBBIX MpOIleccax

27

ITonroToBka K KOHTPOJILHOM
pabote o Teme "TernoBeie
AByeHUs. VI3MeHeHune arperaTHbIX
COCTOSTHUM BenecTBa"

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

28

KonrtponpHas pabora 1o reme
"TennoBsle siBieHus. M3MeHeHne
arperaTHblX COCTOSIHMM BelecTa"

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

29

Dnexrpusanus Tei. J[Ba poaa
AIEKTPUYECKUX 3aPsIOB

30

Ypok-uccienoBaHue
"DyeKTpu3aIus TeJl HHIYKIHEH U
MpU CONPUKOCHOBEHUN"

31

B3auMmoneiicTBue 3apsoKeHHBIX TE.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEeKTPUUYECKOE IOJIE.
Harnps»k€HHOCTb 2JIEKTPUYECKOrO
nosst. [IpuHnun cyneprno3unuu
WIEKTPUYECKUX ITOJIEH

bubmioreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu QJICKTPHUYCCKHUX 3apsA10B.

DneMeHTapHbli 3apsan. CTpoeHue
aToma

34

HpOBOI[HI/IKI/I U JUDJICKTPUKHU.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTr 0 3apsaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenue 3a1au Ha IpUMEHEHU €

bu6moreka [JOK

35 CBOMCTB JIEKTPUUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUN TOK, YCIIOBHUS €TO

36 cymectBoBaHus. MIcTouHUKH bubmorexa HOK

https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOT O TOKA
37 JlefcTBUA 2IEKTPUIECKOro TOKA brbamorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JlelictBue

38 AIIEKTPUYECKOr0 TOJISt Ha 1
MIPOBOJAHUKH U TUJIEKTPUKH"

39 DNIEeKTPUYECKUN TOK B METaJlJIax, bubmmorexa [IOK
JKAOKOCTAX U razax https://m.edsoo.ru/ff0a9838

40 DJIEeKTpUYECKas UMb U €&

COCTaBHBIC YACTH
Cuna toka. JJabopaTopHas pabora
41 "N3mepeHue U peryaupoBaHue 0.5 bubmmorexa [IOK
\ https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIEeKTpUYECKOE HAIPSKEHHUE.

42 BoasT™metp. JIabopaTopHas paGorta 05 bubmmorexa [IOK
"N3mepeHue u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpsoKeHus "

ConpoTHBiIeHHE TPOBOIHUKA.
43 YILCJI';LHOC conpOTIEBJIeIfHe bubmorexa TIOK
https://m.edsoo.ru/ff0aa738
BEIIEeCTBA
44 JlabopaTopnas pabora 1 bubmotexa [JOK

"3aBHCHMOCTB 3JIEKTPUUECKOTO

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

CONPOTUBIICHUS MIPOBOTHUKA OT
€ro JUIMHBI, IIONIa/I1 ONEPEUHOT 0
cedeHus U martepuana'

3aBHCHUMOCTb CHIIBI TOKA OT

bu6mmoreka [JOK

45 HANPDKCHHA. 3akoH Ova 113 https://m.edsoo.ru/ff0aa44a
ydacTKa Ienu
JlaGoparopHas pabora
"HUccmenoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYIIEro Yepe3 pe3ucTop, oT ]r?tlfsglpllr(r)]fg;)gr(zlllfanaMe
COIIPOTHBJICHUS PE3UCTOPA U
HanpsoKeHUs Ha pesucTope”
[TocnenoBarensHOE U

47 napajuieIbHOE COSTMHEHUS
MIPOBOJTHUKOB
JlaboparopHas paborta "IIpoBepka

48 MpaBuiia CIOXKEHUS HANIPSKCHU N bu6moreka [JOK
MIPU TIOCJIEI0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JBYX PE3UCTOPOB"
JlabopaTopnas pabora "IIpoBepka

49 TpaBuJjIa JIJIsl CUITBI TOKA TIPH bubmotexa [JOK
napasuieIbHOM COEIMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Peuienre 3a1a4 Ha MpUMEHEHUE BuGmiorexa LIOK

>0 3akona OMa 4113 pasiitoro https://m.edsoo.ru/ff0aaf8a
COCIIMHCHHMSI IPOBOTHUKOB

51 Pabora 1 MmontHOCTH bubmoteka [JOK

ANEKTPUUYECKOr O TOKA. 3aKOH

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

Jxoynsi-Jlenna

JlabopaTopHas pabora

bu6mmoreka [JOK

>2 "Onpezieieiiiie paboTs! i " https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH AJIEKTPHUECKOTO TOKA
DNEeKTpUYECKUE LENU U

53 HOTPEOUTENHN NEKTPUUECKON bubmmoteka LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE

54 [TocTossHHBIE MAarHUTBI, UX
B3aUMOJIEN CTBUE

55 Vpok-uccinenoanue "M3yuenue bubmorexa [JOK
1oJiel TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosje. MarautHoe nose

56 3eMiir ¥ ero 3Ha4YCHUE JJIS )KU3HU bubmorexa [TOK
2 Jene https://m.edsoo.ru/ff0acOba
IToaroroBka K KOHTPOJIBHOM
paborte 1o Teme "DIeKTpudecKue

S7 3apAbl. 3apsLKeHHBIE Tela U UX Egggﬁ;fg;?g}; 0abd2c
B3aumoguericreud. IlocTosHHEIN
AJEKTPUY €CKUI TOK"
KonrtponsHas paborta o reme
"DNIeKTpUYECKUE 3apsiibl.
3apsKEeHHbIE Tella U UX

58 B3anMoxuencTeuia. IlocToIHHBIN Bubmiorexa OK

JIEKTPUY €CKUI TOK" /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

PesepBHbIii ypok. Pabora ¢
TekcTamu 1o Teme "IlocTossHHbIN
AIIEKTPUYECKH TOK" /
Bcepoccuiickas npoBepouHas
pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe nose
JIEKTPUUYECKOr0 TOKa MaruutHoe
10JI€ KaTYLIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?

61

[TpuMeHeHue 37IeKTPOMArHUTOB B
texauke. JlaboparopHas pabora
"N3ydeHue qeicTBUS MarHUTHOT O
T0JIsl HA TPOBOJIHUK C TOKOM"

0.5

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

62

DNeKTpOABUTATENb TOCTOSHHOT O
Toka. Mcnonp3oBanue
ANIEKTpOJBUTATENIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHcTpynpoBaHUE U U3yUYeHUE
paboThI dneKTpoABUTATENS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OneiTel Papanes. 3akoH
AJIEKTPOMArHUTHON UHIYKLHH.
IIpaBuno Jlenna

64

Dnexrporenepatop. CriocoOb
MIOJIYYEHHUSI DJIEKTPUYECKON
SHEPruu. JJIEKTPOCTAHIIMM HA
BO300HOBJIIEMBIX UCTOUHHKAX
SHEPruu



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka Kk KOHTPOJILHOU
65 paboTe 1o TeMe "DIeKTpUIECKHe U
MarHUATHBIE SIBIIEHUA"

KonTponsHas pabora mo teme
66 "DIIeKTPUIECKHE U MarHUTHBIE
sIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

PesepBubiii ypok. Pabota ¢
67 TekcTaMu 1o TeMe "TermnoBeie
siBJIcHAA"

bubmioreka [IOK
https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. Pabota ¢
68 TEKCTaMU I10 TeMe "MarauTHele
sBJIeHUA"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoanuecrBo yacos DJIEKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka KonrTpoasnsie | IlpakTuyeckue
n/n Bcero H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI
pecypchbl
1 MexaHn4ecKoe ABUKEHHE. 1
MarepuanbHas TOYKa
Cucrema otcuera.
bu6mnoreka [JOK
2 OTHOCHUTEIBHOCTh MEXaHUYECKOIO 1
https://m.edsoo.ru/ff0ad474
JBUKEHUS
3 PaBHOMEpHOE npsIMOJIMHENHOE 1 bubmuorexa LIOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsAMOIMHENHOE
4 nBwxeHue. CpeaHss 1 MrHOBEHHAs 1
CKOpOCTb
5 [IpssmonuHeHOE paBHOYCKOPEHHOE 1 bubmmorexa [IOK
JNBUKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb NPSIMOIMHENHOT O
6 PaBHOYCKOPEHHOTO JIBHKCHUSI. 1
I'paduk ckopocTu
JlabopaTopHas pabora
7 "Onpenenenue yCKOpeHus Tesia npu 1 1 bubmuorexa [IOK
PaBHOYCKOPEHHOM JABHUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOMW INTIOCKOCTH"
8 CBoboxnoe nagenue Tes. OmbITHI 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Tanunes

PaBHOMEpHOE IBHKEHME 11O
okpyxHocTH. [lepuoa n yacrora

bu6mmoreka [JOK

o obpamtenus. JIuneinas u yrionas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 IleHTpOoCcTpeMHUTENBHOE YCKOPEHNE
11 ITepseiii 3akoH HptoTOHA. BekTop bubmotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akon HeroToHA. bubmuoreka LIOK
PaBHozelcTBYyIOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akoH HproToHa. bubmuorexa [IOK
Cyneprio3unust CuiI https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha npuMeHeHUE bubmotexa [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmotexa [JOK
15 Cuna ynpyroctu. 3axot I'yka https://m.edso:fru/fanecaZ
16 Pemenne 3amau mo reme «Cuna
YIOPYTOCTH»
Jlabopato
17 «Onpre)tz[enzi?;I:ES;TI?ocm bubmrorexa ITOK
https://m.edsoo.ru/ff0ace28
IPYKUHBD)
18 Cuna Tpenus bubmioreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenune 3anau mo teme «Cuna bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JIabopaTtopHas pabora bubmmorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenue kodphuueHTa
TPEHUS CKOJIbKEHUs"

https://m.edsoo.ru/ff0af8be

Pemrenune 3agay no treMe "3aKOHBI

bu6mmoreka [JOK
21 HreroTona. Cuna ynpyroctu. Cruna
" YHPYT https://m.edsoo.ru/ff0afb8e
TpEHHS
Cuna TSKeCTH U 3aKOH BCEMHPHOT'0
22 TArOTEHUs. Y CKOPEHUE CBOOOIHOIO bubmorexa HOK
' P https://m.edsoo.ru/ff0af044
naJicHus
Ypok-koHpepenmus "JBuxeHne
93 T€JI BOKPYT I'PaBUTALIMOHHOTO
uentpa (ComHeyHasi cucrema).
T'amaxkTuku"
Pemenne 3aga4d mo teme "Cuia
24 TSKECTH U 3aKOH BCEMUPHOI'O bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
95 [IepBas kocMuueckasi CKOPOCTb. bubmmorexa LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepHAIBHONW TOYKH.
AOCOIIIOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEpIOro TENIA C bubmorera HOK
. N P https://m.edsoo.ru/ff0afe36
3aKpErIEHHON OChIO BpaIeHUSI.
MowmenT cuibl. LleHTp TsxecTn
PaBHOBecHe MaTepuaibHON TOYKH.
AOCOIIOTHO TBEPAOE TEIIO.
27 PaBHOBecHe TBEpIOro Tena ¢

3aKPEIUIEHHON OCBIO BpAlCHUS.
MowmenT cuibl. LleHTp TsxecTn



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pentenune 3amau mo reme "MoMeHT

bu6moreka [JOK

28 cuibl. LlenTp Tsoxectn” https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHON padboTe

29 o Teme "MexaHuueckoe butmmorexa [IOK

. https://m.edsoo.ru/ff0b0408
nBkeHue. Bzanmoneiicrsue ten'"
KonTtponbHas pabora 1o reme
30 "MexaHn4yeckoe JIBUKEHHE. bubmorexa HOK
. https://m.edsoo.ru/ff0b06ec
B3aumopneiictBue Ten"
Nmnynse Tena. UMOynbse CUbL.

31 3aKOH COXpaHEHHUs UMITYJIbCa. bubmuorexa [IOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMO/JICHCTBUE

39 Pemenne 3anad no reme "3akoH bubmoteka [JOK
COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHUE B IPUPOJAE U TEXHUKE"

bubmioreka [IOK

34 Mexanudeckas paboTa ¥ MOITHOCTh https://m.edsoo.ru/ffob0agA

35 Pabota cuIIbl TSHKECTH, CHITBI bubmotexa [JOK
YIOPYTrOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopnas pabora
«Onpenenenne paboOThI CHIIBI

36 TPEHHMSI IPU PAaBHOMEPHOM
JBUKEHUU TeJa M0 TOPU30HTaIbHON
MTOBEPXHOCTU»

37 CBs13b 3HEpPruu U paboTHI.



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

ITorenuuansHast sHEPrUst

Kunernueckas sneprus. Teopema o

bu6mmoreka [JOK

38 KMHETHY €CKOW SHEPIrUH https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPruu B
MEXaHUKe
40 JlabopatopHas pabota «M3ydenue bubmotexa [JOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebatensHOE ABMKEHHE U €0 bubmioreka [IOK
XapaKTEepPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaronige KonebaHus.
42 BriHyx1eHHBIC KOJICOaHHUS. Bubmiorexa OK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4yecKuil U Py KUHHBIN
MasTHUKA
VYpok-uccinenopanue «3aBUCUMOCTh
44 neprojia KoiaeOaHuit OT )KECTKOCTH bubmorexa [JOK
https://m.edsoo.ru/ff0b197a
MPY>XUHBI U MaCChI TPY3a»
45 [IpeBpalenue sHepruu npu
MEXaHUYECKUX KOJIEOaHUIX
JlabopaTopHas pabora
46 «OrmpeneneHne 4acTOThI U Iepuo/ia butmmorexa [IOK
. https://m.edsoo.ru/ffOblaec
KoJIeOaHUH MTPYKUHHOT'O MAsSITHUKA»
Jlabopatopnas padota «IIpoBepka
47 HE3aBHCHUMOCTH IIepruoaa bubmotexa [JOK

KosneOaHuii rpy3a, MoJBEIIEHHOT O K
HUTH, OT MaCChl TPy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

Mexannueckne BoaHbEI. CBOWCTBA
MexaHudeckux BoJH. [IpogonsHbie
U TIOTIEPEYHBIE BOJIHBI

bu6moreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-KoHpepeHuus
"MexaHn4ecKre BOJIHBI B TBEPIOM
tene. CelicMu4YecKue BOJIHBI"

50

3Byk. Pacnpoctpanenue u
OTpa’KEeHHE 3BYyKa

51

Ypok-uccnenoranue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT
9acTOTH!"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

53

VYpok-korpepeHus "Y 1bTpa3ByK U
nH(ppa3ByK B NIpUpOJE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

o4

[ToaroroBka Kk KOHTPOJIBHOM padboTe
110 TeMe "3aKOHBI COXPaHEHUS.
MexaHu4yeckue KojieOaHus u
BOJIHBI"

bubmioreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbsnas pabota o reme
"3aKOHBI COXpaHEHUS.
Mexanudeckue koynebanus u
BOJIHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
SHCKTPOMaFHI/ITHI)Ie BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

S7

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-koHpepenuus "llkana
AIIEKTPOMATHUTHBIX BOJIH.

58 Ucnonb3oBanue buGmrorexa ITOK
https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOI CcBS3H"
VYpok-uccinenosanue "MU3yuenue
. bubmotexa [JOK
59 CBOMCTB DJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
MTOMOIIBI0 MOOMJIBHOTO TesieoHa
Pemenue 3amaq Ha onpeesieHNe
60 YacTOThI U AJINHBI
ANIEKTPOMArHUTHOM BOJIHBI
DneKTpoOMarHuTHas IpUpoJia CBETa.
61 CkopocThb cBeTa. Boimnosbie bubmorexa TTOK
P ' https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBETa
Hcrounuku ceeta. [IpssmonuueniHoe
62 acIIpPoCTpaHeHne CBeTa. 3aTMEHUS buGmiorexa ITOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpakeHHUs CBETa. 3epKala.
63 Pemenue 3a1a4y Ha IpUMEHEHUE bubmorexa LHOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienne ceeta. 3aKoH bubmmoreka LIOK
MIPEJIOMJICHHS! CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTPAKCHHE
65 cBeTa. Mcnoap3oBaHuE MOJIHOIO bubmoteka [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
OIITHYECKHAX CBETOBOJAX
66 JIabopaTtopHas pabora



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEJIOMJIEHHUS] CBETOBOT'O JIy4a OT
yria najieHus Ha rpaHule "BO3AyX-

"nn

CTCKIJIO

Ypok-koH depeHuus
"Hcroibp30BaHue ITOJIHOIO

67 BHYTPEHHETO OTPaKEHUSI:
CBETOBOJbI, OIITUKOBOJIOKOHHAS
CBsI3b"
bu6mnoreka [JOK
68 JIunzel. OnTHYECKas CUa JTMH3BI httos://m.edsoo.ru/FfOb3F2c
69 [TocTpoenue nzodpaxxeHuii B bubmuorexa LIOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopatopHas pabora
70 "Onpenenenne GOKyCHOTO bubmorexa [IOK
pacCTOSHUS U ONTUYECKOW CHUJIBI https://m.edsoo.ru/ff0b4206
cobupatomieit JTMH3bI"
71 Ypok-koHpepenmus "OnTruaeckue bubmotexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'na3 xak ontuyeckasi cucrema. bu6moreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JledexTs
3penuns. Kak coxpanuts 3penue”
Pasnoxenue 6enoro cBera B CIIEKTP.
74 Omnbitel HetoToHa. CrioxxeHue bubmmoreka [IOK

CIICKTpaJIbHBIX IBCTOB. I[I/ICHCpCI/IH
CBCTa

https://m.edsoo.ru/ffO0c0f4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JIabopaTtopHas padota "OmnbITh 110
pa3noxKeHuio 0eJIoro CBeTa B CIIEKTP

75 U BOCIPUSITUIO IIBETA MPEIMETOB buGmrorexa ITOK
https://m.edsoo.ru/ff0cOe2a
MIpU WX HAOJTIOICHUU Yepe3
L[BETOBBIE QUILTPHI"
Ypok-nnpaktrikyMm "BonHOBBIE
76 CBOMCTBA CBETA: IUCIIEPCHSI,
unTepdeperus u nudpaxus”
77 Omnpitel Pe3epdopaa u minanerapHas bubmuotexa [JOK
MOJIeTh aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens aroma
bopa
Hcnyckanue u morjionieHue cBera
79 atomoM. KBaHThbl. JInHenyaTeie bubmmorexa [IOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktrkym "Habmonenne bubmotexa [JOK
CIEKTPOB UCIycKaHuA" https://m.edso0.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUIBI brbmorexa [TOK
https://m.edso0.ru/ff0c1672
82 CrpoeHue aTOMHOTr O sifipa. bubmmorexa [IOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
83 PanunoakTuBHbBIE TpEBpaIeHUS. bubmorexa [JOK
N3otonbl https://m.edsoo.ru/ff0clal4
84 Pemrenne 3amaq mo teme: bubmoteka IJOK
"PagroakTUBHbBIE pEeBpalleHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon monypacnana



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

86

Ypok-koH epeHmus
"PannoakTBHBIEC U3TYYEHUS B
MpUPOE, METULIUHE, TEXHUKE"

bubmoteka [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHbBI
COXpaHEHHMS 3apsI0BOTO U
MacCOBOI'0 YK CE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

OHeprus CBSI3U aTOMHBIX €.
CBs13p Macchl M HEPrun

bubmioreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenne 3aau o teme "SAnepHoie
peakiun"

90

Peakuuu cuHTe3a U 1€eHUs aeEp.
Ucrounuku saepruu CosHIla U
3BE3]

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

91

Ypok-korpepenius "SAnepuas
sHepreTuka. JleicTBus
paZvoaKTUBHBIX U3JyYCHUN Ha
YKUBbBIE OPraHU3MbI"

92

[ToaroToBka Kk KOHTPOJIBHON paboTe
110 TeMe "DJIEKTPOMAarHUTHOE MOJIe.
DNeKTpOMarHUTHbIC BOJIHBI.
KBanToBblie siBnenus"

bubmioreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontponbsHas pabota mo reme
"DIEeKTPOMarHuTHOE TOJIE.
DNeKTpOMarHUTHbIE BOJIHBI.
KBantoBbie sBiaeHus"

94

[ToBTOpeHue, 0600IICHHE.
JIabopaTopHbIe pabOTHI IO KypCy

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

"Bzaumonericrsue tea"

[ToBTOpenue, o6obmeHue. Pemenne

bu6mmoreka [JOK

95 ACYETHBIX M KAaYECTBEHHBIX 3a7a4
P " ,2,1 https://m.edsoo.ru/ff0c2572
o Teme "TenyoBbie MPOIECcChl
[ToBTOpeHue, o6obmeHue. Pemenne
96 pacUETHBIX ¥ KAYECTBEHHBIX 3a/1a4 bubmmoreka LIOK
o Teme "KIIJI TermimoBeIx https://m.edsoo.ru/ff0c2a22
nBurarenen"
[ToBTOpeHue, o6o00IeHue. Penienne
97 ACUETHBIX U KAUECTBEHHBIX 3a74a4 bubmrorexa ITOK
P https://m.edsoo.ru/ff0c2b30
o reme "KIIJI anexkTpoycraHOBOK"
[ToBTOpEHue, o6obIICHUE.
98 JlaGopaTopHbIe PaOOTHI IO KYPC bubmorexa HOK
" patop P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o0menne. Pabota ¢
99 TEKCTaMH I10 TeMe "3aKOHBI bubmorexa HOK
| https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MCXaHUKE
IToBTOpenue, o6o0menue. Pabora ¢
100 texctamu o teMe "Konebanus u bubmorera HOK
" https.//m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menune. Pabora ¢
101 TekcTaMu 1o TeMe "CBeTOBbIE bubmrorexa ITOK
\ https://m.edsoo.ru/ff0c3044
SIBIIEHUSI
[ToBTOpenue, o6o0uenue. Pabora ¢
102 TekcTaMu o TeMe "KBanToBas u

saaepHas ¢uzuxa"



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJbBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBePSIeMOro
pe3yjabTara

IIpoBepsieMble mpeAMeTHbIE Pe3y1bTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl 0CHOBHOT'0 00111er0
oOpazoBaHus

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pa3jm4aTth SABJICHUS 11O ONHCAHHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh MPOSBJICHHE H3YyUYEHHBIX (U3NYECKUX SBICHUNH B
OKpY’)KalollleM MHpe, B TOM uucie (QU3UUYECKUE SIBICHUS B
IPUPOAE, MpPU OSTOM IEPEBOJAUTH IPAKTHYECKYIO 3aJady B
y4eOHYI, BBIIENATh CYUIECTBEHHBIE CBOWCTBAa  (TIPU3HAKH)

(U3NYECKUX SBIICHHH

14

OINUCHIBaTh W3Y4YCHHBIC CBOWCTBAa Tel U (U3MUYECKUE SIBIICHHUS,
UCTONB3Ys (U3MUYECKHE BENMYUHBI, MPU OMHCAHWU MPABWILHO
TPaKTOBaTh (U3NUECKUH CMBICT HCIOJIb3YEMbIX BEIUYHH, HUX
0o0O3HAYEHUsT M E€OUHULBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(bopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIHYHUHY C
OpPYTUMU  BEIMYMHAMH,  CTPOUTh  TpaduKu  HU3yYEHHBIX

3aBHUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHNH

1.5

XapaKkTepu3oBaTh CBOMCTBA Tell, (HU3IUYECKHE SBICHUA U
MPOIECChl, MCMONb3ysl M3yYEHHBbIC 3aKOHBI, MPH STOM JaBaTh
CIIOBECHYI0O  (OpPMYJIHMpPOBKY 3aKOHa M  3alHChIBaTh  €ro

MaTEMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSCHATD (PU3NYECKUE SIBJICHHS, ITPOIECCHI K CBOMCTBA TEN, B TOM
Yyclae U B KOHTEKCTE CHUTYallMd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATh NMPUYUHHO-CIEICTBEHHbIE CBSI3H, CTPOUTH

o0bsicHeHHe M3 | — 2 Jormyeckux IIaroB c¢ omopod Ha 1 — 2




M3YYEHHBIX CBOWCTBA (PM3NYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3a/1aun B 1 — 2 1eWCTBUA, UCIIOJIb3YSl 3aKOHBI U
(dbopMysBI, CBS3BIBAIONIME (PU3UYECKHME BEIMYMHBI: Ha OCHOBE
aHajaM3a yCIOBHsS 3aJa4M  3alUChIBAaTh KPaTKOE  YCJIOBHE,
MOJICTABIATh (PU3NUYECKHE BEIUYUHBI B (OPMYIBI H TPOBOIUTH
pacuéTel, HAaXOOUTh CHPABOYHBIC JAHHBIC, HEOOXOMUMBIC JIJIS
pelmieHus  3aJad, OLICHUBATh  PEATMCTUYHOCTh  IOJYYEHHOU

(bu3nYecKoil BETMYUHbI

1.8

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUThH MPU TOMOIIU
(bU3NYeCKNX METOJOB, B OIUCAHUHM HCCJIEIOBAaHUS BBIICISThH
mpoBepsieMoe  MpEeAnonokeHue (TUHmoTesy), pa3iuyaTb U
MHTEPIPETUPOBATh MOJYyYEHHBIH pe3ynbTaT, HAXOAUTh OIIMOKHU B

X0A¢< OIIbITA, A€JIaTh BBIBO/LI IO €0 PE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI [0 HAONIOACHUIO (PU3MYECKUX SIBJICHUN WU
(U3MYECKMX CBOMCTB Tel: (OPMYJIMPOBATH  IPOBEPSIEMbIC
MPEATNONIOKEHUs, COOMpaTh YCTAaHOBKY U3 MPEIJIOKECHHOTO
00OpyIOBaHMS, 3alHChIBATH XOJ ONbiTa H (HOPMYIHpPOBATH

BBIBO/IbI

1.10

BBIIIOJIHATD MPSIMbIE U3MEPEHHSI C UCIOJIB30BAHUEM AHAJIOIOBBIX U
1M (pOBHIX MPHUOOPOB, 3aMUCHIBATh MOKA3aHUS MPHUOOPOB C YUETOM

3aJJaHHON aOCOMIOTHOM MOTPEUIHOCTH U3MEPEHUN

1.11

IPOBOJUTh MCCIEOBAHUE 3aBUCUMOCTH OJHOHW (HU3MUECKOH
BEJIMYMHBI OT JPYroi C MCIOIb30BaHUEM MPSAMBIX H3MEpEHUil,
y4acTBOBaTh B IJIAHMPOBAHUM y4yeOHOrO MCCIIeI0BaHUs, COOUPATh
YCTaHOBKY U BBIIOJHATh H3MEPEHMsI, CIEAYysS MPEAOKEHHOMY
IU1aHy, (UKCHUpPOBaTh peE3yJabTaThl IOJYYEHHOW 3aBHUCHUMOCTHU
(¢u3NYeCKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX Ta0JIuUI U I'paduKoB,

ACJIaTb BBIBOJBI I1O pE3YyJIbTaTaM UCCICIOBAHHA

1.12

MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3HUECKUX BEJIMUYUH, CICTYS
MPENAJIOKEHHON HMHCTPYKUMU: TIIPU  BBIIOJHEHUH HU3MEPEHUN
coOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHUCIISATH 3HAYCHHE

HCKOMOMW BEJINYNHBI




1.13

coOyro/laTh MpaBUiIa TEXHUKUM O€30MacHOCTH IpH pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

yYKa3blBaTh MPHUHIUIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HM3YYEHHBIX
MpUOOPOB U TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO UX OIMHUCAHMUS,
UCTIONB3Ysl 3HAHHUA O CBOWCTBaX (M3HUECKUX SBICHUH W

HCO6XOI[I/IMBIC (1)I/I3I/I‘ICCKI/IG 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

IPUBOAUTH MpHUMEPHl (HAXOAUTh MH(OpPMALMIO O MpUMEpax)
IIPaKTUYECKOr0  MCIONb30BAHMS ~ (PU3MUECKUX  3HAHUH B
MIOBCETHEBHOM KM3HU 11 oOecriedeHHusl 0e30MacHOCTH HpH
obpamieHun ¢ npudopaMM M TEXHHUYECKUMH YCTPOHCTBAMH,
COXpPAHEHUS 3JI0pOBbsl M COOJIONEHHS HOPM 3KOJOIMYECKOIo

MOBEJICHUS B OKPYXKaloIIel cpeae

1.16

OCYIIECTBJIATh OTOOP MCTOYHUKOB MH(pOpMAIUU B ceTu MHTepHET
B COOTBETCTBMM C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIMXCS 3HAHUM U MyTEM CpaBHEHUS PA3IMUYHBIX UCTOYHUKOB
BBIIEIISTH UH(POPMaLINIO, KOTOpasi SBJSIETCS] IPOTUBOPEUNBOIM MU

MOJXKET OBITh HETOCTOBEPHOU

1.17

HUCIIOJIBb30BaTh npu BBIINIOJIHCHHU U y‘-Ie6HBIX SaﬂaHI/If/’I
HAYYHOIIOIIYJIAPHYIO  JIUTCPATYPY (bl/IBI/ILIeCKOFO COACPIKAHMA,
CIIPpAaBOYHLIC MaATCpualibl, PpPECYpPChbl CCTU I/IHTepHeT, BJIaACTh
HpI/IéMaMI/I KOHCIICKTUPOBAaHUS TEKCTA, HpeO6p330BaHI/I$I

nH(pOpMaIUU U3 OTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHBIE KpaTKUE€ MHCbMEHHBIE U  YCTHBIE
cooOmeHuss Ha OcHOBe 2 — 3 HCTOYHUKOB HH(OpMAIUU
¢u3nueckoro comepKaHus, B TOM 4YHCJIE NyOIMYHO [eNaTh
KpaTKh€ COOOIICHUS O pe3yJbTaTax MPOCKTOB WIH y4eOHBIX
WCCIIEIOBAHMUM, MPU 3TOM TIPAMOTHO MCHOJb30BATh H3Yy4EHHBIN
MOHATUWHBIM ~ ammapaT  Kypca bu3nKy, COIPOBOX/1ATh

BBICTYILJIEHU € [TPE3EHTalluEN

1.19

npu BBIITIOJIHCHUH y‘-ICGHBIX IIPOCKTOB n I/ICCJIGILOBaHI/Iﬁ
paciupeacisaTb 00s13aHHOCTH B rpynmn€ B COOTBCTCTBHHU C
IIOCTaBJICHHBIMHU 3aJadyaMHu, CJICAHUTb 3a BBIIOJHCHHCM IIJIaHA

HeﬁCTBHﬁ, aJJCKBATHO OLICHUBAaTb COOCTBEHHBIHN BKJ1azg B




JCATCIIbHOCTD TpyHIibl, BBICTpanBaTh KOMMYHHUKAaTHBHOC

B3aUMOJICHICTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX

8 KUIIACC

Kon
NMpoBepPsieMoro
pe3yabTara

IIpoBepsieMble MpeIMeTHbIE Pe3yabTATHI 0CBOECHHS OCHOBHOI
00pa3oBaTeIbHOIi NPOrpaMMBbI OCHOBHOTO 00111€T0
oOpa3zoBaHus

11

HUCIIOJIB30BAaTh ITOHATHA

1.2

pas3iniyaThb ABJICHHA 110 OIMMHMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TAaHHOC (bHSI/I‘IeCKOC SBJICHHUC

1.3

pacrio3HaBaTh MPOSBICHHE H3YyUYEHHBIX (U3NYECKUX SBICHUNH B
OKpy)KalollleM MHpe, B TOM uHcle (U3NYECKHEe SBJICHUS B
NpUupone, NpU ITOM IEPEBOAUTH NPAKTHUYECKYIO 3a1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOWCTBA  (NIPHU3HAKHU)

(U3HYECKUX SIBJICHUM

14

ONUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (U3MUECKUE SIBIICHHUSA,
UCTIONB3YSl (U3UYECKUE BEIUYMHBI, NPU OMHCAHUH MPABUIBHO
TPaKTOBaTh  (PU3UYECKUN CMBICI  HCHOJb3YEMBIX BEIUYMH,
0003HAaueHUs M eIUHUIBl (UINYECKUX BEIMYMH, HAXOAUTH
(GbopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIHMYHUHY C
APYTUMH  BEIMYMHAMH,  CTPOUTH  TpaUKH  H3YYEHHBIX

3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapakTepu3oBaTb CBOWCTBAa Tes, (HU3NYECKHE SBJICHUS U
MPOLIECCHI, MCMOJb3Yysl HM3YYCHHBIC 3aKOHBI, MPHU ITOM JaBaTh
CIIOBECHYI0O  (OpPMYJIMpPOBKY 3aKOHa M  3alHUChIBaTh  €ro

MaTEMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHITH (PU3MUYECKUE MPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTCKCTE CHUTYAIMi MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa:
BBISIBJISATh TPUIHMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE
n3 1 — 2 JOrMyeckux ImIaroB ¢ MOMOIIBI0 1 — 2 HU3ydEeHHBIX
cBolicTBa (U3WYECKUX SBJICHUN, (UINYECCKHX 3aKOHA WJIH

3aKOHOMEPHOCTH




1.7

pemaTh pacy€THbIC 3a/1a4d B 2 — 3 IEWCTBUSA, UCIOJIb3YS 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONIME (PU3UYECKHME BEJIMYMHBI: HAa OCHOBE
aHaJM3a yCJIOBHS 3a/1auM 3allMChIBATh KPATKOE YCIOBUE, BBISBISATH
HEIOCTATOK JAHHBIX JJIA PEUICHHs 3aJa4d, BHIOMPATh 3aKOHBI H
bopMyIbl, HEOOXOAUMBIE TSl € pEelIeHus, MPOBOJUTH PACUETHI U
CpaBHMBATh TOJYYE€HHOEC 3HAaueHHWE (PU3UYECKON BEIUUYUHBI C

HU3BE€CTHBIMH JaHHBIMH

1.8

pacrio3HaBaTh MpoOIEMBbl, KOTOPbIE MOXHO PELIMTH MPU MOMOIIU
GU3NUEeCKUX METO/AOB, HCHOJb3ys ONUCAHHE HCCIIeOBaHMs,
BBIJICIIATD IIpOBEPSAEMOE IIPEAIIOJIOKEHHE, OLICHUBATb
[IPaBUIBHOCTh IIOpsAJAKA IIPOBEICHHUS MCCIENOBaHUA, [J€IaTh

BBIBOJbI

1.9

IPOBOJUTH OIBITHI 110 HAOMIOACHUIO (PU3MYECKUX SIBICHUM WM
¢u3nyecKux CBOWCTB Tes:  (OPMYJIUMPOBATh  IPOBEPSIEMbIE
NPEANONOXKEHUs,, co0upaTh YCTAaHOBKY U3 IPEAJIOKEHHOT O

000py10BaHMs, OMMCBIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIbI

1.10

BBITIIOJIHATE MPAMBIC M3MCPCHUSA C HCIOJB30BAHUEM aHAJIOTOBBIX
npuOoOpoB M JaTYUKOB (PU3HUECKHX BEJIUYMH, CPaBHUBATh
pe3ynbTaThl M3MEPEHUUW ¢ Y4E€TOM 3aJaHHOM  alCONFOTHOM

MOrPEMIHOCTH

1.11

MPOBOAUTH HCCIIEOBAHHWE 3aBUCHMOCTU OJHOW (hU3HUYECKOM
BEJIMYMHBI OT JAPYrod C HCIOIB30BAHUEM MPSMBIX W3MEPEHMIA:
IUIAaHUPOBATh HCCIENOBaHUE, COOMpPAaTh YCTAaHOBKY U BBIIOJHATH
U3MEpEHHUsl, ClleAys MpEeNJIOKEHHOMY IlJIaHy, (UKCHUPOBATh
pe3ysbTaThl IOJYYEHHOW 3aBUCHUMOCTHM B BHUAE TaOmuL U

Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IIPOBOIUTh ~ KOCBEHHbIE M3MEpEHUs (U3UYECKUX  BEIUYHUH:
IUIAaHUPOBAaTh  M3MEPEeHMs, CcoOMpaThb  IKCIEPUMEHTAIbHYIO
YCTaHOBKY, Clenys IPEMIOKEHHOM WHCTPYKUUU, U BBIYUCIATH

3HaA4YCHHUEC BCIIMYHUHBI

1.13

coOJIOaTh MpaBWJIa TEXHUKH OE30MacCHOCTH TpuU paboTe ¢

nmabopaTopHBIM 000PYIOBAHHEM

1.14

XapaKTCPU30BATb ITPUHIUIIBI ﬂeﬁCTBHH HU3YUYCHHBIX HpI/I60p0B u




TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUA, UCHOJIb3YA
3HAHUSI O CBOWCTBaX (PU3WYECKUX SIBICHHUH U HEOOXOAMMBIE

¢buznyecKre 3aKOHOM EPHOCTH

1.15

pacro3HaBaTh MpoCThle  TEXHUYECKHe  yCTpOWCTBa |
U3MEpHUTENbHbIE TPUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKaM,
COCTaBIISITh CXEMBbI JIEKTPUUYECKUX IIeTel C MOCIeI0BaTEeIbHBIM U
NapajuleJIbHBIM COEIUHEHMEM 3JIEMEHTOB, pasjinyasl YCIOBHBIE

0003HAYEHUS HIIEMEHTOB JIEKTPUUYECKUX IIeTnei

1.16

IPUBOAUTH IpHUMEPHl (HAXOAUTh HH(MOPMALMIO O MpPUMEPAX)
IIPaKTUYECKOr0  MCIONb30BAHMSI  (PU3MYECKUX  3HAHUH B
MIOBCEHEBHOM JKM3HU JUId oOecriedeHuss Oe30MacHOCTH IpU
obpamieHun ¢ npuOoOpaMM M TEXHHUYECKUMH YCTPOHCTBAMH,
COXpPAHEHUS 3JI0pOBbsI M COOJIONEHHMS HOPM 3KOJOIMUYECKOro

MOBEJICHUS B OKPYKaIOWIeH cpene

1.17

OCYIIECTBIIATh MOMCK MHMOpPMAIUU (PU3NYECKOrO COACPIKAHHS B
cetn VHTEpHET, Ha OCHOBE UMEIOIIMXCA 3HAHUW M MOYTEM
CpaBHEHUS JTOTIOJTHUTEITBHBIX M CTOYHUKOB BBIJICIIATH
WH(OPMAITUIO, KOTOpas SBJSICTCS MPOTUBOPCUYMBOM M MOXKET

OBITh HEJJTOCTOBEPHOI

1.18

UCTONb30BaTh TMPU BBIOJIHEHUU YUYEOHBIX 3aJaHUil HaydHO-
MOMYJISIPHYIO JIUTEPATYPy (PU3UUECKOTO COepKAHUS, CIIPAaBOUHbIE
MaTepuaibl, pecypchl ceth VHTepHeT; BiageTh NpuEéMamMu
KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHGPOpMALUU U3

OJIHOM 3HAKOBOU CHUCTEMBI B APYT'YIO

1.19

co3/aBaTh COOCTBEHHBIE MHCHMEHHBIE U KpaTKUE YCTHBIE
coobmienus, 06001mass nHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHHKOB
($u3nUecKoro coaep>kaHus, B TOM YUCIE MyOJUYHO MPEACTABIAThH
pe3yJIbTaThl MPOEKTHOM WJIM MCCIEAOBATEIbCKON JEATEIbHOCTH,
npd 3TOM TPaMOTHO UCIOJb30BATh M3YUYEHHBIH MOHATHUHHBINA
anmapaT  Kypca  (GHU3UMKH,  CONPOBOXIATh  BBICTYIJICHUE

Mpe3eHTaluen

1.20

OpU  BBIIOJHEHWM  YYEOHBIX IIPOCKTOB M HMCCIEIOBaHHM
(HU3MUECKUX IPOIECCOB paCIpeneNniaTh 00sS3aHHOCTH B TpyIIE B

COOTBETCTBHNU C IIOCTaBJICHHBIMH 3aJjadyaMu, CIICAUTH 3a




BBINOJIHEHUEM IIJIAHA JIEHCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aMMOJEHCTBUE, MPOSBIISA

TOTOBHOCTH pa3pemiaTbh KOH(QIUKTHI

9 KJIACC

Kon
NMpoBePsIEMOro
pe3yJjbTara

IIpoBepsieMble mpeAMeTHbIE Pe3Y1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'O 00111er0
oOpazoBaHus

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iinvyaThb ABJICHHA 110 OIMHMCAHUIO UX XaPAKTCPHBIX CBOICTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKO€ SABJICHUC

1.3

pacno3HaBaTh IMPOSBICHHE H3YYEHHBIX (DU3NYECKUX SIBICHUH B
OKpYXaloIlleM MHpe, B TOM 4uHcie (usndeckue SBICHUSA B
Ipupojie, MpU BTOM NEPEBOAUTH NPAKTUUECKYIO 3aJady B
yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBA  (MIPU3HAKHU)

(U3HYECKUX SIBJICHUM

14

OINHUCHIBaTh H3Yy4YCHHBIC CBOWCTBAa Tel U (PuU3HUECKUE SBICHMUS,
UCTONB3Ysl (PU3UYECKHE BEIHYMHBI, MPU OMHCAHWU MPABUILHO
TPaKTOBaTh  (U3UUYECKUN CMBICI  HCHOJb3YEMBIX BEIUYMH,
0003HAUEHUs M €IUHULBl (U3NYECKUX BEIMYMH, HAXOAUTH
(GopMyiibl, CBSI3BIBAIOIIME JAAHHYIO (PU3MUECKYIO BEIMYHUHY C
ApPYTMUMHU  BEIMYMHAMH,  CTPOUTh  TIpauKu  HM3yUEHHBIX

3aBHUCUMOCTEH (1)I/I3I/I‘IGCKI/IX BCIIMYHNH

1.5

XapaKTepu30BaTh CBOMCTBA TeN, (U3UYECKHE SBJICHUS W
MPOLIECCHI, MCMOJB3Yysl HM3YYCHHBIC 3aKOHBI, MPU ITOM JaBaTh
CIIOBECHYI0O  (OPMYJIMpPOBKY 3aKOHa M  3alHCHIBATH  €r0

MAaTEMAaTUYICCKOC BBIPAKCHUC

1.6

OOBSICHITH (PU3UUYECKUE MPOLIECCH] U CBOIMCTBA TE€J, B TOM YHCIIE U
B KOHTEKCTE CHUTYyallMil NMPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE

u3 2 — 3 JOrMYecKuxX IIaroB C MOMOLIbI0 2 — 3 U3YYEHHBIX




cBolicTBa (U3MYECKUX SBICHUM, (U3NYECKUX 3aKOHA WIIU

3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THble 3aJauM (ONuparoIuecs Ha CUCTeMy U3 2 — 3
YpaBHEHUI), HCIOJNB3YsSd 3aKOHBI M (OPMYJIbl, CBS3BIBAIOIIUE
¢u3nuecKkue BEIMUYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJadu
3alMUCBIBATh KPATKOC YCJIOBUC, BBIIBJIATL HEAOCTAOMUC WA
M30BITOYHBIE  JaHHbIE, BBHIOMPAaTh 3aKOHBI ©  (OPMYIIBI,
HEOOXOAUMBIE NJIsl PELIEHUs, IPOBOAUTH PACUEThl U OL[EHUBATh

PCAIMCTUYIHOCTD ITOJYYCHHOI'O 3HAYCHUA (bHSH‘ICCKOfI BCIINMYHHBI

1.8

pacCno3HaBaThb HpO6HCMH, KOTOPbIE MOXHO PCHINTHL HpPHU ITOMOIIU
(1)I/I?>I/ILICCKI/IX MCTOJI0OB, HCIIOJIB3Yys  OIMMCAHUC  HMCCIICAOBAHUA,
BBIACIIATH ITPOBCPACMOC ITPEAIIOTIOKCHUC, OUCHUBATD IIPABUJIBHOCTD
nopsaaka IIPOBCCHUA HCCIICAOBaHUA, AC1aTh BBIBOJGI,

MHTEPIPETUPOBATH PE3YIIbTAThl HAOIIOJCHUI U OIIBITOB

1.9

MPOBOJUTH OIBITHI [0 HAOMIOACHUIO (PU3MYCCKHUX SIBICHHH WM
(U3HYECKUX CBOWCTB TEII: CAMOCTOSATEIBLHO COOMpPATh YCTAHOBKY
13 U30BITOYHOTO HAOOpa 000PYyIOBaHUS, OMUCHIBATh X0 OMbBITA U

€ro pe3ynbTaThl, HOPMYIUPOBATH BHIBOABI

1.10

MPOBOAUTH TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEPEHUH,
omnpezeNnsis CpeHee 3HaUYCHUE U3MepsieMOol BeIHuuHbl ((POKyCHOE
paccTosiHuEe coOMparolieil JTMH3bI), 000CHOBBIBATh BBIOOP CItocoba

U3MepeHus (M3MEPUTENILHOro Mpudopa)

1.11

IPOBOJUTH HUCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH C
UCIOJIb30BAaHUEM IPAMBIX U3MEPEHUM: IJIAHUPOBATh
UCCIIEI0BAHHUE, CaMOCTOSITEIIBHO cobuparb YCTaHOBKY,
(GuKCUpPOBATH PE3YJIbTATHI MOIYYECHHON 3aBUCUMOCTU (PU3NYECKUX
BEIMYUMH B BuAe Tabimuuu TIpaduKoB, MAeNaTh BBIBOJALI 110

pe3yJibTaTaM Hcciael0BaHus

1.12

MPOBOJUTH  KOCBEHHbIE M3MEpeHHs] (U3NYECKUX  BEIUYHH:
IUIAaHUPOBAaTh  M3MEpPEHMs, CcoOMpaThb  IKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBIIOJHATh H3MEPEHMS, CIeAys IPEII0KEHHON
MHCTPYKLUH, BBIYUCIATh 3HAYCHUE BEIMYMHBI M aHAIU3UPOBATH
MIOJIyYCHHBIE pE3YyJIbTaThl € Y4ETOM 3aJaHHOM IOTPELIHOCTH

HU3MEpEeHUN




1.13

coOyro/laTh MpaBUiIa TEXHUKUM O€30MacHOCTH IpH pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaiabHas ToOYKa, aOCONIOTHO TBEPAOE TEIO0, TOYEUHBIH
HCTOYHHK CBETA, JIyd, TOHKas JIMH3a, IUITAHETapHas MOJE]Ib aTOMA,

HYKJIOHHast MOJCJIb aTOMHOT' O A1pa

1.15

XapaKkTepu30BaTh MPHUHIMIBI JEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX OIHCAHMS, UCIOJIb3Ys
3HaHHUA O CBOMCTBax (pu3MuUecKUX SBIEHUH U HEoOXOonHUMble

¢u3nyecKre 3aKOHOM EPHOCTU

1.16

UCIOJb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HU3MEPUTEIbHBIX  NPUOOPOB U
TEXHOJIOIMYECKUX  IPOLIECCOB  MpPU  peleHHuu  ydeOHo-
IIPAKTUYECKUX 3a/lady, ONTUYECKUE CXEMBbl U1 IOCTPOEHUS

M300paKCHUI B INIOCKOM 3€pKaJie U COOMparoIieh JIMH3e

1.17

IPUBOAUTH MpHUMEPHl (HAXOAUTh HHGMOPMALMIO O MpUMEPaX)
MPAaKTHYECKOTO  WCIONBb30BaHHUS  (PU3MYECKUX  3HAHUH B
MOBCEAHCBHON JKM3HU I OOCCIeueHUss OEe30MacCHOCTH TP
oOpamieHu ¢ TpuOOpaMd U TEXHUYECKHUMH YCTPOICTBaMH,
COXpaHEHUS 3JI0POBbSI M COOJIONEHHS HOPM DKOJOTHYECKOTO

MOBEJIEHUS B OKPY’KaloIIel cpeae

1.18

OCYIIECTBIATh MOMCK MH(POpPMAIUN (U3UIECKOTO COACpPKAHUS B
cetu UHTepHeT, caMOCTOSATENbHO (OPMYIUPYS TOUCKOBBIH
3aMpoc, HAXOAUTH IYTU ONpPEESIEHUs JOCTOBEPHOCTH MOJIy4EHHON
uH(pOpMAIIMU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh IPH BBIIOJHEHUU Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JIUTEPATYPy (PU3UUECKOIO COAEpKAHUS, CIIPABOUHbIE
MaTepuaibl, pecypchl ceTh WHTepHeT; BiageTb NpuEMaMu
KOHCIIEKTUPOBAaHUSl TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3

OJITHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3gaBaTh COOCTBEHHBIC NMHCHMEHHEIE U YCTHEBIC COO6HICHI/I$I Ha

OCHOBC I/IH(bOpMaHI/II/I N3 HCECKOJIBKUX HCTOYHHKOB (1)I/ISI/I‘IGCKOFO




COZICp)KaHMS, IMYOJIMYHO TPENCTABISATh PE3YJbTAThl MPOCKTHOM
WM UCCIEN0BATEIIbCKOM JEATEIIbHOCTH, MPU 3TOM TI'PAMOTHO
HCMHOJIb30BATh HW3YYEHHBIM MOHSATUWHBIA ammapaT H3y4aeMoro
pasnena (U3UKKA U COMPOBOXKAATH BHICTYIUIEHUE MPE3CHTAIUCH C

y4€TOM O0COOEHHOCTEHN ayTUTOPUH CBEPCTHUKOB

1.21

OpU  BBIIOJHEHWH YYEOHBIX TPOEKTOB M HCCIIEIOBaHUIA
(U3MUECKUX IPOIECCOB paCIpeneNniTh 00sS3aHHOCTH B TpyIe B
COOTBETCTBMUM C IIOCTaBJICHHBIMM 3aJadaMM, CJIEIUTh 3a
BBINOJHEHUEM IIJIaHA JeHCTBUI U KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHUBATh COOCTBEHHBI BKJIAJA B JEATEIbHOCTb IPYIIIHI,
BBICTPauBaTh KOMMYHHMKaTHUBHOE B3aUMOJEHCTBUE, IPOSBIIAA

TFOTOBHOCTh pa3periaTh KOH(QIUKThI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pazneJia

Kon
3JIeMEeHTa

IIpoBepsiemMble 3jIeMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B [TIO3HAHWUN OKPYKAIOIIEIO MUPA

1.1

Oduzuka — Hayka O Mpupoje. SIBieHUs MPHUPOIBI.
dusnueckue SABICHUS: MEXaHHUYECKHe, TeIJIOBbIE,

QJICKTPUYECCKNEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Ousnueckne BeMMYUHBL VI3MepeHue (GU3NYECKUX
BenmuuuH. Dusnueckue npudopsl. IlorpemmHocTs

n3MepeHuid. Mex1yHapoaHas CUCTEMA €UHHUI]

1.3

EcTecTBeHHOHayUHBII METO.I HO3HAHU:
HaOJIOZICHWE, TIOCTAaHOBKA HAyYHOTO  BOIPOCA,
BBIJIBKEHUE THUIOTE3, KCIEPUMEHT IO MPOBEpPKE

TUIIOTE3, 00OBICHEHNE HAOIIOAaEMOrO IBIECHUS

14

Onucanve ¢GU3NYECKUX SBJICHHUM € MOMOIIBIO

Moenen

1.5

[IpakTueckue paboTHI:

###Par###13mMeperne pacCTOSHUH.
###Par###3mepeHne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###Onpenenenrue pa3MepoB MajbIX TEJ.
###Par#t#l3mepenre TemnepaTypbl MHpU MOMOILU

KUJKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATyPbl

INEPBOHAYAJIBHBIE CBEJAEHHMA O CTPOEHUU BEIHIECTBA

2.1

###Par###(CTpoeHue BEIecTBa: aTOMbI U MOJIEKYJIBI,
ux pasMmepbl. ONBITHI, J10KA3bIBAIONIME JUCKPETHOE

CTpOCHHEC BEIICCTBA

2.2

###Par#Ht ] Brokeane dactui, BemectBa.  CBs3b

CKOPOCTM JBMJKEHUS YaCTUILl C TEMIIEpaTypou.




BpoyHnosckoe aBuxenue, iuppy3us

2.3

BzaumogeiicTBue yacTull BEIECTBA: IPUTKEHUE U

OTTAaJIKUBaAHUEC

2.4

#H##Par### ArperaTHbie COCTOSTHUS BEIIIECTBA:
CTPOCHHE  Ta30B, JKHIKOCTEW H  TBEPABIX
(KpuCTa/UTMYeCKUX) Tel.  B3auMOCBSI3b  MEXIY
CBOWMCTBAMH  BCINECTB B  Pa3HBIX arperaTHBIX

COCTOSAHHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

OcobennoctH arperaTHbIX COCTOSIHMI BOJIBI

2.6

[IpakTueckue paboTHI:

#H##HPar###O1eHka AuaMeTpa aToMa METOIOM PSJI0B
(c ucronp3oBanueM Gororpaduii).

#HHPar###ONBITEL 110 HAOJIONEHUIO  TEILIOBOIO
pacIMpeHus ra3os.

###Par#H##OnbITEl 0 OOHAPYKEHUIO JEUCTBUS CUJI

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBUKEHUE 1 B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe JIBUKEHUE. PaBHomepHOE u
' HEpaBHOMEPHOE JBIKEHUE
###Par##Cropocte.  CpenHsisl  CKOpOCTb  IIpH
3.2 HEpPAaBHOMEPHOM JIBI)KEHUU. Pacuér myTu u BpeMeHu
JIBYDKEHUSI
SIBnenue uHepuuu. 3akoH HHepUUU. B3aumozelicteue
3.3 TeJ KaK NpUYMHA WU3MEHEHUS CKOpPOCTU JIBUXKEHHS
Tes. Macca kak Mepa HHEpTHOCTH TeJa
34 ###Par#Ht#InotHOCTE BemecTBa. CBA3b IUNIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €JMHULIE 00BEMA BEeleCTBa
3.5 Cuna Kak XapakTepucTUKa B3aUMOEHCTBUS Tel
36 Cwna ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢
' MIOMOIIBIO THHAMOMETpa
###Par#HH# SIBnenue Tarorenus u cuia Tsokectu. Cuna
3.7 TSDKECTM Ha  Jpyrux IjlaHetax. Bec  Tena.

HeBecomocTn




3.8

Cuna tpenusi. TpeHue CKOJIbKEHUS U TPEHUE MOKOSI.

TpeHue B npupoJe U TEXHUKE

3.9

HHAPar###Crio)keHre CHJI, HallPaBJICHHBIX 110 OAHOU

npsMoil. PaBHozelcTByromas cuil

3.10

[IpakTueckue paboTHI:

Omnpenenenne CKOPOCTH PABHOMEPHOTO JIBHXKEHHS
(mapuka B JKHJIKOCTH, MOJENIU 3JIEKTPUUECKOTo
aBToMoOuNss M Tak nanee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHUS Opycka WWIM IIapuka I0
HAKJIOHHOW Iu1ockocTH. OnpeneneHrue IUIOTHOCTH
TBEproro  Tena.  ONBITBI,  JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTb pacTshKeHHs (aedopmanuu) mpyKHHbBI
OT MPUJI0KEHHON CHJIbL. OMBITHI, 1EMOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIbI TPEHMSI CKOJIbKEHUS OT Beca Tella

U XapakTepa COIMPUKACAIOLIUXCS TIOBEPXHOCTEN

3.11

dusnyecKue SABJICHUS B IPUPOJIE: TTPUMEPHI IBHXKCHUS
C Ppa3JIMYHBIMU CKOPOCTSIMH B KHBOM M HEXHUBOU

MIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE

3.12

Texaunueckue YCTpOWCTBA: IAHAMOMETP,

IIOJIIUITHHUKH

JIABJIEHUE TBEPJIBIX TEJL, JKUJIKOCTEN U TA30B

HaBnenue tBEpmoro Tena. CrocoObl yMEHBIIEHUS U

41 YBEJIMYCHHUS TABIICHUS
42 JlaBnenre rasza. 3aBHCHUMOCTb JaBJICHHS Ta3za OT
' 00bEMa, TemnepaTypsl
43 [Tepenaua naBneHus TBEPABIMHU TEIAMH, KUIKOCTIMU
' u razamu. 3akoH [lackaia. [ITneBMaTHYECKHE MaIIMHEI
3aBUCUMOCTh JIaBJICHHUSI JKHJKOCTH OT TJIYOWHBI.
4.4 I'mapocratuueckuii  mapajokc. Coobmiaroruecs
cocynbl. [mnpaBianueckue MeXaHU3Mbl
Atmocdepa 3emmum wu atmochepHOe HaBIEHUE.
4.5 [IpuuuHBl CyIIECTBOBAaHHUS BO3AYIIHON 0OOOJIOYKH

3emun. OmnpIT Toppuuemnnm. 3aBUCUMOCTh




aTMOC(EpPHOro JaBJi€HUsSI OT BBICOTHI HaJl YPOBHEM

Mopst

4.6

N3mepenne atmocheproro napienus. [IpuGopsr mis

M3MEpeHUs aTMOC(EpHOTO AaBICHUS

4.7

JleiicTBUE )KMIKOCTH M ra3a Ha MOTpyKEHHOE B HHUX
Teno. BelTankuBaromasi (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue Ten. Bo3myxonnaBanue

4.9

[IpakTueckue paboTHI:

UccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT
o0BbéMa TMOrpyXE€HHOH B JKHUIKOCTh YacTH Tela.
OnpeneneHre BbITAJIKUBAIOINIEH CUJIBI, 1€ CTBYIONIECH
Ha Telo, NOrpyXEHHoe B JKUIKOCTb. IIpoBepka
HE3aBHCHUMOCTHU BBITAJIKMBAIOILIEH CHJIBL,
JICUCTBYIOLIEH HA TEJO B JKHAKOCTH, OT MAacCChl TeJa.
OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh
BBITAJIKMBAIOUIEH CHUJIbI, JCHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT O00BbEMA MOrpyXEHHOW B JKUIKOCTb
YyacTd Tella W OT  IUJIOTHOCTH  KUIKOCTH.
KoncTpynpoBanue apeoMmeTpa Ui KOHCTPYUPOBAHUE

JIOZIKU U OmpeniesieHre e€ rpy30noabEMHOCTH

4.10

du3ndyecKue SABJICHUA B npupoac: BIIMSAHHUC
aTMOC(i)epHOFO JaBJICHUsA Ha JKHBOM OpraHusMm,

TJIaBaHUE PHIO

411

TexHuueckue yctpoiicTBa: COOOLIAIOIIMECS COCYBI,
YCTPOHCTBO BOJOMPOBOJA, THIPABIMYECKUI TMpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM

HACOC, apeoMeTp

PABOTA, MOIIIHOCTDb, SHEPI' 1A

5.1 Mexanunueckast pabora
5.2 Mexannueckass MOIIHOCTD
£ 3 IIpocThie MexaHWU3MBI: pblUar, OJIOK, HaKJIOHHas

mockocTsb. [IpaBuio paBHOBecus ppluara




5.4

[IpumeHeHue npaBuia paBHOBECHUS pbluara K 0JIOKy

5.5

«3omoToe  mpaBwiIo» MexaHUkH. KoaddunueHnt
MOJIC3HOTO  JICWCTBHS ~ MEXaHW3MOB.  [IpocTbie

MEXaHU3MBbI B 6I)ITy U TEXHUKE

5.6

HOTGHHI/IaHBHaH SQHEPrumM TE€ja, MNOAHATOIO HaJ

3eMiéi

5.7

Kunernueckas sueprus

5.8

ITonmnas Mexanndeckas OHCPru4. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHNYeCKOU SHCPrun

5.9

[IpakTueckue padoTHI:

###Par##Onpenenenue paboOThl CUJIBI TPEHUS NPU
PaBHOMEPHOM J[BH)KEHUHM Te€ja IO T'OPU30HTAIbHOU
noBepxHoctu. MccnenoBanue ycioBuii paBHOBECHS
peiuara. M3mepenue KIIJ| HaKIOHHOM IJIOCKOCTH.
W3ydyeHue 3aKoHa  COXpAaHEHUS] MEXaHUYECKOU

SHEpPIruu

5.10

@u3nyecKkue SBIECHUS B MPUPOAE: pblUard B TeEJe

YCJIIOBCKaA

5.11

TexHuyeckne yCTpOMCTBA: pblUar, MNOABUKHBIA U
HEMOJBVKHBIA  OJIOKM, HAKIOHHAs  ILJIOCKOCTb,

MMPOCTHIC MCXAaHU3MBI B 6BITy

8 KUIIACC

Kon
pa3ziena

Kon
JIeMEHTA

IIpoBepsieMble 31eMEHTHI COAeP KAHUS

TEIIJIOBBIE ABJIEHUA

6.1

OcCHOBHBIE TOJIOKEHHUSI MOJIEKYJISAPHO-KUHETUY €CKON
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3mepbl
MoyieKys. OmbITBl, TOATBEPKIAIONINE OCHOBHBIC

MTOJIOKEHUS MOJIEKYJIIPHOKMHETUYE€CKON TEOpUHn

6.2

Mogenn TBEpPAOro, >KHUIKOTO M Ta3000pa3HOro




COCTOSIHUH BEIIIEeCTBA. Kpucrannmueckue u

amopHbIe Tena

OOBsICHEHHE CBOMCTB Ia30B, JKHJIKOCTCH M TBEPABIX

6.3 Tel Ha OCHOBE MOJIOKEHU I
MOJIEKYJIIPHOKHHETUYECKON TeOpuun
6.4 CMaunBaHWe ¥ KaUJUISIPHBIC SIBJICHUS
6.5 TennoBoe pacimmpeHue u cxatue
6.6 Temneparypa. CBsi3b TeMIepaTypbsl CO CKOPOCTHIO
' TEMJIOBOrO JIBM>KEHMSI YaCTHUIL
Buytpennsss ~ sHeprus.  CrnocoObl  M3MEHEHMs
6.7 BHYTpPEHHEH 3HEpruu: Temionepesadya u CoBeplLICHHE
paboTHI
6.8 Buast TEerJIonepeaavn: TEIUIONPOBOAHOCTD,
. KOHBEKI[US, U3JIyYEeHHE
KommuectBo TemoThl. YaenbHas TEILIOEMKOCTH
6.9
BEI[ECTBA
TenmmooOMeH W TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEeMnJ0BOro OajgaHca
611 [InaBneHue ©  OTBEplEBaHUE KPHUCTAJUINYECKHUX
. BEILECTB. Y 1e/IbHAs TEIIIOTA IJIaBICHUS
[TapooOpa3oBanne u koHzaeHcauus. Mcnapenue.
6.12 Kunenune. VYnpenpHas Temnora mnapooOpa3oBaHUs.
' 3aBUCUMOCTD TEeMIIepaTypbl KUIIEHUS oT
aTMOc(hepHOro AaBJICHUS
6.13 BnaxxnocTh Bo3ayxa
6.14 OHeprus TOIIMBA. Y AeNIbHAsI TEIUIOTa CrOpaHus
[IpuHiuner paborel TermoBbix apurarenedn  KIIJ
6.15 TEMJIOBOIO0 JBHUTaTeis. TerjoBbIe JBUTATEIH U
3allIKTa OKPYXKaoIIeH cpeabl
6.16 3aKOH COXpaHEHHsS U TMPEBpallleHUs DJHEPTUU B




TCIIJIOBBIX IMpoHeccax

[IpakTraeckue paOoTHI:

HH#HPar###ONbITEI MO0 OOHAPY)KEHUIO JICHCTBUS CHII
MOJIEKYJIIPHOTO TTPUTSDKEHHUSI.

HHAPar###0ONbITBl IO BBIPAIMBAHUIO KPUCTAJIJIOB
ITOBAPEHHOW COJIM MJIM caxapa.

HHAPar###O0nbITEl 10 HAOMIOJIEHUIO — TEIJIOBOTO
pacIIMpeHus Ta30B, KUIAKOCTEH 1 TBEPIBIX TEIl.
#H##HPar###Onpenenenye  AaBlieHUS  BO3AyXa B
OaJIoHE LI pHIIA.

#H#Par###OnbIT, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh
JaBJICHUS BO3JyXa OT ero o0bh&Ma U HarpeBaHHs WM
OXJIAXKICHHUSL.

#H##HPar### [poBepka TUIIOTE3bI JIMHENHOMN
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKAa  JKUJKOCTH B

TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

o4 ###Par##HaOmonenne  M3MEHEHHs]  BHYTpPEHHEH
SHEPTUHU TeJla B PEe3yJIbTaTe TEIUIONEpenauynd u paboThl
BHEIITHUX CHJL
###Par#t#lccnenoBanue sBIEHNUS TENJIO0OMEHA MPU
CMEIIMBAHUU XOJIOAHON U TOPSAYEN BOIBI.
#H##HPar###Onpenenenue KOJIMUECTBA TEILIOTEHI,
HOJYYEHHOT'O0 BOJOW MpH TEMI000MeHEe C HarpeThiM
METaJUTMYECKUM IHJIMHIPOM.
#H##HPar###OnpeneneHne yaeNIbHON  TEMIOEMKOCTH
BEIIEeCTBA.
###Par###lcciienoBanue mpoiecca ucrnapeHusl.
#H##HPar###0OnpeneneHue OTHOCUTEIIBHOW BJIAXKHOCTH
BO3/yXa.
###Par#H#Onpenenenne yAEIbHOU TEIUIOTBI
TUJTaBJICHUS JIBJA.

6.18 @dusnyeckue SBICHUS B IPHUPOAE: MOBEPXHOCTHOE




HATOKCHUC W KAallUWJIAPHBIC SBJICHHA B IIPUPOAC,
KpUCTaJUIBL B mpupope, wu3iaydenue CounHia,
3aMep3aHue BOJI0EMOB, MOPCKUE OpU3bl; 00pa3oBaHUe

pOCBI, TYMaHa, UHes, CHera.

6.19

TexHnueckne yCTpOMCTBA: KalmWUIAPBI, MPUMEPBI
HCIIOJIb30BaHUs KpHUCTaJUIOB, JKUJKOCTHBIN
TEPMOMETP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA
OTOIUIEHUSI ~ JJOMOB, THIPOMETPBI, ICHUXPOMETP,

napoBasi TypOuHa, IBUTaTeJIb BHYTPEHHET O CrOPaHUS.

SJIEKTPMYECKHUE U MAT'HUTHBLIE ABJIEHUA

Onextpuszanms Teln. JIBa poaa  dIEKTPUYECKHX

7.1
3aps0B
B3aumonelictBue 3apsbkeHHbIX Tel. 3akoH Kyiona
7.2 (3aBUCHUMOCTB CHJIbI B3aUMOJICHCTBUS 3apsHKEHHBIX Tell
OT BEJIMUMHBI 3apSAI0B U PACCTOSTHUS MEXK/y TEJIaMH )
DneKTpuiecKoe ToJIe. Hanpspkéanocts
7.3 nekTpuueckoro mond. [lpuHuun cynepnosunuun
ANIEKTPUYECKHX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE)
Hocurenn snexkTpuueckux 3apsaoB. DJIeMEHTapHBIN
7.4 BIEKTPUY €CKUI 3aps. Ctpoenue aToMma.
[IpoBOJHUKY U TUATIEKTPUKH
7.5 3aKOH COXpaHEHMsI JIEKTPUIECKOr 0 3apsia
- DONEeKTpUYecKuid TOK. YCIOBUSA  CYyIECTBOBaHUS
. ANEKTPUUECKOr0 TOKA. VICTOYHUKH [TOCTOSIHHOTO TOKa
JleficTBUs ~ 3JEKTPUYECKOro  TOKa  (TENJIOBOE,
1.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUUECKUH TOK B
KHUJIKOCTSIX U ra3ax
Onextpuyeckass uenb. Cuna Toka. DJIEKTpUUYECKOE
7.8
HanpspKeHn e
29 ConpoTuBieHne IIPOBOJIHUKA. VYnensHoe

COIIPOTHUBJICHUEC BCIICCTBA




7.10

3akon Oma J1s yyacTka Ienu

HOCHCI[OB&TCJIBHOG n  Hnapajui€JbHOC COCOAWMHCHHUC

7.11

MIPOBOJIHUKOB

PaGota ¥ MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
7.12

Jxoyis — Jlenua

DNeKTpUYECKUE LENU U MOTPEOUTEH IIIEKTPUYECKON
7.13

sHepruu B ObiTy. KopoTkoe 3aMbIkaHue

[TocrosinHbIE MATrHUTHI. B3aumopneiicteue
7.14

MMOCTOSIHHBIX MarHUTOB

MarnutHoe mosne. MarHnutHoe mosie 3eMJM U €ro
7.15

3HAYEHUE JJ1s )KU3HHU Ha 3emJie

Oneir Opcrena. MarHuTHOEe MOJIE IEKTPUYECKOTO
7.16

Toka. [[puMeHeHne 2JIeKTPOMarHuTOB B TEXHUKE

JleficTBME MarHUTHOT'O MOJISI HA IPOBOJHHUK C TOKOM.

DneKkTpoABUTaTenb MIOCTOSIHHOTO TOKa.
7.17

Hcnonp30BaHue 2JIEKTPOJIBUTATENEN B TEXHUYECKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE

Oneitel  ®apanes. SIBiaeHUE 3IEKTPOMArHUTHOU
7.18

nHaykuuu. Ipasuio Jlenna

DNeKTpOreHepaTop. CrniocoOb1 MOJTy4ESHUS
7.19 ANEKTPUUECKOW  DHEPruu.  DIJIEKTPOCTAHIUM  HaA

BO300HOBJIIEMBIX HCTOYHUKAX SHEPTUU

[TpakTueckue padoTHI:

OnpiTel MO  HAOMIOACGHUIO  DJIEKTPU3ALUMU  Te

WHJIyKIIMEH ¥ TTPH CONPUKOCHOBEHUHU.

HccnenoBanue IeWCTBUS 3IIEKTPUYECKOrO IIOJA Ha
7.20 MIPOBOJTHUKH M TUAJICKTPHKHU.

COopka u mpoBepka pabOTHl JJIEKTPHUUECKON IIeTn
MTOCTOSTHHOT'O TOKa.
W3mepeHue u peryJimpoBaHUe CHITBI TOKA.

N3mepenne u peryampoBaHue HAIIPSKCHUS.




HccnenoBanne 3aBUCUMOCTH CHJBl TOKa, HMAYLIETO
yepe3 pe3ucTop, OT CONPOTUBIIEHHS pPE3UCTOpa M
HaIpsDKEHUS Ha pe3uCTope.

OnbITh, JEMOHCTPHUPYIOLINE 3aBHCHMOCTb
UIEKTPUYECKOI'0 COINPOTUBIIEHHSI IPOBOJHUKA OT €T0
JUIMHBI,  TUJIOWAAM  TOMEPEeYHOro  CEeYeHHs |
Martepuania.

IIpoBepka mpaBuiIa CIOXKCHHS HANPSKCHUW IIpU
MIOCJIEIOBATEIbHOM COEAMHEHUU JIBYX PpE3UCTOPOB.
IIpoBepka mpaBuna s CWiIbl  TOKa  IIPH
napasuieIbHOM COEAMHEHUNU PE3UCTOPOB.
Onpenenenne  pabOThl  JIEKTPUUECKOrO  TOKa,
uaymero 4epes pesucrop. OmnpeneneHne MOIIHOCTH
UIEKTPUYECKOI0 TOKA, BBIIAEISIEMOW Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJBI TOKa, HMAYLIETO
yepe3  JIAaMIOYKY, OT HamnpshKeHWsT Ha  Heil.
Onpenenenne KIIJ HarpeBarens. HMccinegoBanue
MarHUTHOT'O B3aUMO/I€NCTBUS ITIOCTOSTHHBIX MarHUTOB.
N3ydyeHne MarHUTHOrO MOJsl MOCTOSIHHBIX MarHUTOB
npu uX o0beNMHEHUU U pasaeneHuu. Mcciegosanue
NEUCTBUS DIIEKTPUYECKOr0 TOKa Ha MAarHUTHYIO
crpenky. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD
CHJIbI B3aUMOJAEHCTBUSI KaTYIIKU C TOKOM M MarHuTa
OT CHJIbI TOKa M HAIpaBJIEHUS TOKAa B KaTylIlKe.
N3ydenue neicTBUSA MarHUTHOI'O MOJI HAa IIPOBOJHUK
¢ TokoMm. KoHcTpyupoBanue u wusydeHue pabOTHI
3IEKTPOABUTATEIIA. N3mepenne KIT
IEKTPOJBUraTEIbHOW  ycTaHOBKM.  ONBITBI IO
UCCJIEJOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHOU
WHIYKIMU: MCCIEI0BaHWE W3MEHEHUH 3HAYeHUs HU

HampaBJICHUS MHAYKIIMOHHOI'O TOKa

7.21

dusnyeckue SBJICHUS B npupoac: JIJICKTPUICCKUC




ABJIEHUsT B aTrMocdepe, DIEKTPUUYECTBO IKHUBBIX
OpraHu3MOB, MarHuTHoe nosie 3emid, Apend
MIOJIIOCOB, POJb MAarHUTHOTO MO IS SKU3HM Ha

3emiie, OJIIPHOE CUSIHUE

TexHnueckne ycTpoicTBa: 3JE€KTPOCKOI, aMIIEPMETP,

BOJILTMETP,  PEOCTAaT, CUETYMK  DJIEKTPUUYECKOU

SHEPruu, AJEKTPOOCBETUTEIbHBIE npuoOOpHI,
7.22 HarpeBaTelbHbIE  3JEKTPONpuOOpsl  (IpUMEpHI),
AIIEKTPUYECKHE TMPEIOXPAaHUTENN, JJIEKTPOMArHHUT,
ANEKTPOJBUTATEh TOCTOSHHOTO TOKa, TEHEepaTop
MTOCTOSTHHOT'O TOKa
9 KIIACC
Kon Kon
[IpoBepsiembie AIIeMEHTHI COIePIKaHUs
paszzena 3JeMeHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe JBUXKeHUE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTh MEXAHUYECKOT O JBIKEHUS
8.3 PaBHOMepHOE MPSAMOIMHEHHOE IBHKEHUE
#H##Par##HtHepaBHOMepHOE NPpAMOJIMHEIHOE
8.4 nBrkeHne. CpenHsis ¥ MTHOBEHHas CKOPOCTh Teja
8 MIPY HEPABHOMEPHOM JIBHKCHUH
8.5 Yckopenne. PaBHOYCKOpEHHOE  MOPSMOJIMHEWHOE
' JBUKCHHE
8.6 #H#Par###CBooonuoe nanenre. OnelTe! [ anunes
###Par###PaBHOMEpHOE NIBUKEHUE 110 OKPYKHOCTH.
8.7 [Tepuon u yacrora obpauienus. JIuneitHas u yriosas
ckopoctu. LlenTpocTpemuTtenbHoOe yCKOpeHue
8.8 [TepBbiii 3akoH HproTOHA




8.9

Bropoii 3akoH HeroToHa

8.10 Tperuii 3axkoH HeroToHa
8.11 #H##Par###1 [puHIIMT CYTIEPIIO3UIIUM CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H##Par###Cuiia TpeHus: cuia TPEHHS CKOJIbKEHUS,
' CHJIa TPEHUS MIOKOS, APYTrUe BUIBI TPEHUS
814 ###Parf##Cua  TSKECTM W 3aKOH BCEMHPHOTO
' TATOTEHUS. Y CKOpeHHe CBOOOIHOrO MaJeHus
8.15 JBuxenne r1aner Bokpyr Connua. Ilepsas
' KOCMMUECKas CKopocTh. HeBecoMoCTh U nmeperpysku
PaBHOBecue MarepuasbHOM TOUKH. AOCOJIIOTHO
8.16 )
TBEPLIOE TEJO
###Par###PaBHOBecue TBEPIIOTO Tena c
8.17 3aKpEIUIEHHOM OChIO BpamieHus. MOMEHT CHIIBL
Lentp TsKECTH
Nmnynec Ttena. M3meHenue ummylsibca. Wmmynbe
8.18
CHUIBI
8.19 3aKOH COXpaHEHUs UMITyJIbca
8.20 #HiHtParf###PeakTUBHOE IBUKEHHE
8.21 Mexanndeckasi paboTa ¥ MOIIIHOCTh
8.9 PaGota cun TskecTd, ynpyroctd, TpeHus. CBs3b
' SHEPruH U paboThI
8.3 [TorenumanbHas »Heprust Tena, MOIHATOTO HaJ
' MOBEPXHOCTHIO 3eMITU
8.24 [TorennuanbHas SHEPrus CKATOU MPYKUHBI
8.5 #H##Par####Kunernueckass  sHeprus. Teopema o
' KMHETUY E€CKON SHEPTrUH
H##Par###H#3akoH COXpaHEHUS MEXaHUYECKOH
8.26
SHEPrUU
[TpakTueckue pabOTHI:
8.27 OmpeneneHne cpeaHel  CKOPOCTH  CKOJBbXKEHUS

6pyCI<a WJIHW [OBWXXCHUS MIapUKa II0 HaKJIOHHOM




wiockoctd. OnpenenaeHue yCKOpeHHs Tejla Ipu
PaBHOYCKOPEHHOM  JIBUKEHMHM TI0  HAKJIOHHOM
MJIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM  JIBJKGHMHM 0e€3  HaydaJbHOU
CKOPOCTH.

[TpoBepka rumoTe3bl: €ciad MpHU PaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HayaJbHOW CKOPOCTHU IyTH OTHOCSITCS
KaK psiji HEYETHBIX 4YMCEN, TO COOTBETCTBYIOLIME
IPOMEXYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue  3aBUCHUMOCTH CHJIbI  TpeHus
CKOJBb)XXEHHMS] OT CHJIbl HOPMAJIbHOT'O JaBJICHUS.
Omnpenenenue Kod(hGUIUEHTa TPEHHUS CKOJBXKEHUS.
Onpenenenue XECTKOCTH MNpykuHbL. OnpeneneHue
paboTHl CUJIBI TPEHUS MIPU PABHOMEPHOM JBHKEHHUH
Tena o FOPU30HTAJIbHON MIOBEPXHOCTH.
Omnpenenenre paboTbl CUIIbI YIPYTOCTH NPH MOAbEME
rpy3a C UCIOJIb30BAaHUEM  HENOJABI)KHOIO U

HOIBIKHOT0 OJIOKOB

dusnyeckue SBICHUS B IPUPOAE: IPUIUBBL H

8.28 OTJIUBBI, JBMKCHHE MiaaHeT COJIHEUHOM CHCTEMEI,
pPEaKTHBHOE JBM)KCHHE )KUBBIX OPTaHU3MOB
8.29 TexHuueckue yCTpPOWCTBA: CHUIAOMETP, AATUUKH

IMMOJIOXKCHUS, paCCTOAHUA U YCKOPCHHA, PAKCThI

MEXAHMYECKHUE KOJIEBAHHM S 1 BOJIHBI

KonebatensHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKK  KOJIeOaHWM: TEpUOoMa, 4YacToTa,
aMIUTATY 1A
MareMaTuyecKuii U NPYXUHHBIA  MasTHUKH.
9.2 [IpeBpamieHne dHEprud  Npu  KojeOaTeIbHOM
JBUKCHUH
93 3aryxaromue koneOanus. BoiHy)/1eHHbIE KoJeOaHMs.

Pe3onanc




9.4

Mexannueckue BONHBL. CBOMCTBA MEXaHWYECKUX
BoJH. [IpogonpHble M monepedHsle BOJHBL. J[nmHa
BOJHBI M  CKOPOCTh €€  paclpoCTpaHEHHS.
MexaHuuecKUue  BOJHBI B TBEPAOM TeNe,

CENCMHYECKUE BOJIHEI

9.5

3Byk. 'poMkoCTb U BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WHubpa3Byk U yabTpa3ByK

9.7

[TpakTyeckue paboTHI:

OmnpeneneHue 4YacToThl W IepuoAa KoseOaHWH
MaTEMaTUYECKOT O MasiTHUKA.

OnpeneneHue 4YacToThl M IepuoAa KosieOaHUI
IPY>KMHHOT O MasiTHUKA

HccrnenoBanue 3aBUCUMOCTH Iepuoja KosieOaHUI
NOJABELICHHOIO K HHUTH TIpy3a OT JJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Iepuojaa KoJieOaHUM
IPY>)KUHHOTO MasiTHUKa OT Macchl rpysa. IIposepka
HE3aBUCUMOCTH  IlepuoAa  KojebaHUN  Tpy3a,
MOJBELICHHOI'0 K HUTH, OT MacChl Ipy3a U *KECTKOCTU
npykuHbl. UM3MmepeHue yCKOpeHHMs CBOOOIHOTO

HagcHus

9.8

dusnyeckue SBJICHUSA B npupoac: BOCIPHUATUC
3BYKOB JXUBOTHBIMU, 3CMIJICTPSACCHUC, ceiicMuuecKue

BOJIHBI, IYHAMH, 5XO0

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0J0T, HCIIOJIb30BAHHC

yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE N DJIEKTPOMAI'HUTHBIE

BOJIHBI
101 ONEeKTpOMarHuTHOEe  Moje.  DJeKTPOMAarHUTHbIE
' BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkasa 371€KTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas npuponaa cseta. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBA CBETA
10.4 [TpakTiaeckue paboTHI:




W3yueHue CBOWCTB dJEKTPOMAarHUTHBIX BOJH C
MIOMOIIIbI0O MOOMJIBHOT O TellehoHa
dusnueckue sBJIEHUS B MpHUpOJE: OHOJOrMYECKOe
10.5 JneicTBHME  BUAMMOTO,  YJIbTpauoNeToBOro  H
PEHTI€HOBCKOI' O U3JTy4EHHI
106 Texauueckue YCTpOWCTBA: HCIIOJIB30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBast monens cBera. McTouHukM cBeta
11.2 [IpsiMonMHeHOE pacpoCTpaHeHHEe CBETa
113 Otpaxenne cBera. Ilmockoe 3epkano. 3aKoH
' OTpa’KeHHUs CBeTa
114 [Ipenomnenue cBera. 3aKOH IPEIOMIICHHS CBETa.
' [TonHOE BHyTpEHHEE OTPa’KEHNE CBETA
11.5 JIunza. Xon nydel B inH3e
116 OnTHueckas cucrema (oToamnmnapara, MUKpOCKOIa U
' TeJecKona
117 I'ma3z xak onthueckas cucreMa. baM30pykocTs H
. JATbHO30PKOCTh
11 Paznoxxenue Oenoro cBera B crnekTp. ONbITH
11.8 Heiorona.  CrnoxeHue  CHEKTpaJbHBIX  I[BETOB.
Hucnepcus ceta
[TpakTueckue paboTHI:
#iHtPar#HH#ccnenoBanue 3aBUCHUMOCTHU yria
OTpa’KeHUs CBETOBOTO Jy4a OT yIJia MaJCcHHUS.
#H##Par###3yueHne XapakTEPUCTHK H300pakeHUs
IpeaMeTa B IIJIOCKOM 3epKaje.
11.9 ###Par###lccnenoBanue 3aBUCUMOCTH yria
IPEJIOMJICHHUS] CBETOBOI'O Jyda OT YIJla HaJeHUs Ha
IPaHULE «BO3AYX — CTEKIION.
###Par### lonydenre n300pakeHU € MOMOIIBIO
coOuparomen JTUH3BI.
###Par###Onpenenenne (HOKYCHOTO pacCTOSHUS M




ONTUYECKON CUJIbI COOMPAIOIIEH JIMH3bI.
HH#Par###OnbITEl 110 Pa3IOKEHUIO OEIoro CBETa B
CHEKTP.
HA##Par###OnbIThl IO BOCIPUSITHIO IIBETA ITPEIMETOB
pU UX HAOJIOJIGHUU Yepe3 IIBETOBBIE (DUIBTPHI
®duznueckue ABJeHUs B npupoze: 3atMenust ConHia
11.10 n JlyHsl, 1uBera TE€JN, ONTUYECKHE SBJICHHUS B
atMocdepe (11BeT Heba, pedpakuus, pagyra, MEPax)
111 TexHuueckue  yCTpOMCTBA:  OYKHM,  IEPUCKOI,
' ¢doroamnmnapat, ONTUYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 Omneitel Pezepdopna v mmanerapras Mozenb aroma.
' Mogpenb aToma bopa
122 Hcnyckanue u moriomieHue ceera aroMoM. KBaHTHI.
' Jluneityateie CIEKTPhI
12.3 PaguoaktuBHOCTh. Asbda, OeTa- U raMma-u3I1y4eHus
194 Ctpoenne atoMHoro sapa. Hyknonnas wmoxpenb
. aTOMHOTO sizpa. M3oTonsl
125 PannoakTuBHBIC MpeBpalCHHUS. [Tepuon
' nojypacraia aTOMHBIX Siiep
126 SAnepHble peakiyu. 3aKOHbI COXPAaHEHUS 3aps10BOT0
12 ' Y MaccoBOTr'0 YHCEIl
DOHeprusi CBS3U aTOMHBIX sifep. CBsi3p Macchl U
12.7
SHEPrUuu
128 Peaknuu cunTe3a u gneneHus suaep. McrounHuku
' sHeprun ComHIa U 3BE31
12.9 Snepnass sHepretuka. JlelicTBHE paJMOAKTUBHBIX
. W3ITy4YEeHUI Ha KUBBIE OPraHU3MBbI
[TpakTuyeckue padbOTHI:
HabmoneHne CIUIOMIHBIX M JIMHEHYaTBIX CIEKTPOB
12.10 W3ITy4YEHUS.
HccrnenoBaHue TPEKOB: U3MEpPEHUE SHEPTUU YACTULIbI
10 TOPMO3HOMY ITyTH (110 oTorpadusm).




W3mepeHue painoakTUBHOrO poHa

®u3UUECKUE SIBIICHUS B TMPUPOJIE: E€CTECTBEHHBIN

paavoOaKTHUBHBIN ¢oH, KOCMHMYECKHE  JIyYH,
12.11 pPaguoOaKTUBHOE U3JIYYEHUE MPUPOJTHBIX MHUHEPAJIOB,
JIEIICTBHE pAJUOAKTUBHBIX M3JyYEHUH HA OPraHU3M
4elroBeKa
1212 TexHnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHVBHyaJIbHBIN JO3UMETP, Kamepa BuibcoHa




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOT'PAMMBI OCHOBHOTI'O OBLIEI'O OBPA3OBAHUS

Kon
MpoBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOTr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa30BaTeJbHOM
NPOrpaMMbl OCHOBHOTO 0011ero o0pazoBanus Ha ocHoBe PT'OC

[Tonumanne ponu (u3MKM B HAYYHOW KapTHHE MHpa;
cOpMHUPOBAHHOCTh 0a30BbIX MPEACTABIEHUII O 3aKOHOMEPHOU
CBSI3M M [103HABAEMOCTHU SIBJIEHUH MPUPOJIbI, O POJIM IKCIIEPUMEHTA
B (usmuke, o cucremooOpasyoomeid poau (U3MKH B Pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHUKM M TEXHOJIOTMM, 00 »3BOJIIOLMU
($u3HYeCKNX 3HAaHUW U UX POJIH B LIEIOCTHONW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJAJ€ POCCHUMCKUX M 3apyOCKHBIX y4EHBIX-
GU3MKOB B  pa3BUTHE HAyKH, OOBICHEHHWE IIPOI[ECCOB

OKPY’KaIOILEro MUpa, PA3BUTUE TEXHUKHU U TEXHOJIOTUN

3HaHUA O BUJAaX MaTepuu (BEHIECTBO W TIOJIE), O JBIKCHHH Kak
cmoco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYISPHOMN
TEOPUU CTPOEHUS BEIIECTBA, O (PU3UUECKOW CYIIHOCTHU SIBJICHUI
npupoAbl  (MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX W
KBAaHTOBBIX); YMEHHE pa3iu4aTh SBICHUS IO ONHCAHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINUX
naHHOE (U3MUYECKOE SIBJICHHE; YMEHHUE PACIO3HABATh MPOSBIICHUE
M3YYEHHBIX (U3MUECKHUX SBJIICHUN B OKPYKAIOIIEM MHUPE, BbIIEISS

WX CYILIECTBEHHBIE CBOMCTBA (TTPU3HAKH )

Brnanenne ocHoBaMM MOHATHMHOrO armnapara U CUMBOJIMYECKOIO
si3pIKa (PU3UKM M UCTIOIL30BAHUE UX NI pEUICHUs] YIeOHBIX 3a/a4;
YMEHHUE XapaKTepHU30BaTh CBOMCTBA Tel, (M3MUECKHE SBICHUS U
MPOIIECChl, HCHOJb3ysl (YyHAAMEHTAJIbHBIE H OMIUPUUYECKUE

3aKOHBbI

VYMeHne onmcheBaTh HN3YUYCHHBIC CBOIiCTBA TE€l H (1)H31/I‘—I€CKI/I€

SABJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘ICCKI/IG BCIINYHNHBI

Bnagenue ocHoBamMH METOHOB HAay4YHOI'O IMO3HAaHUA C yLIéTOM




coOnrofeHuss  mpaBwi ~ O€30mMacHOro  Tpyda:  HaOmoJeHue
(bu3NYeCKUX SBJICHUI:

YMEHHE  CaMOCTOSITENILHO  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY W3 JAaHHOTO Habopa 00OpyAOBaHUS MO UHCTPYKIIHH,
OMUCHIBATh XOJA OMNbITA W 3alHCHIBAaTh €r0  pPE3yJbTaThl,
(hopMyIHPOBATh BHIBOIBI,

MPOBEJCHUE TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHH (U3MUSCKUX
BEIIMYMH: YMCHHE IUIAHHUPOBATh HW3MEPEHUsS, CAMOCTOSTEIBHO
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY [0 HMHCTPYKIIUH,
BBEIYHCIIATh 3HAYECHUE BEIMYMHBI U AHAIM3HPOBATH IOTYYICHHBIE
pe3ynpTaThl ¢ y4ETOM 3aJaHHON MOTPEIIHOCTH PEe3yIbTaTOB
HU3MEPEHUM;

MPOBEIACHUE HECIOXKHBIX HKCIEPHUMEHTAJIbHBIX HCCIEIOBaHUN;
CaMOCTOSITENTbHO COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
MPOBOJNUTh  HCCIEIOBAHWE II0 HWHCTPYKIWHU, MPEICTaBIATh
MOJTyYCHHBIC 3aBUCHMOCTH (DU3MUECKUX BEIMYHH B BUC TAOJHI] U
rpauKoOB, yYUTHIBATH IOTPEIIHOCTH, JCJATh BBIBOABI IO

pe3yjibTaTaM UCCICAOBAHUSA

IToHnmaHue XapaKTepHBIX CBOMCTB (u3nueckux Mopeneit
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPHOE TENIO, MOACIHU
CTPOEHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEN, IUIaHETapHAsI MOJETb
aToMa, HyKJIOHHasi MOJI€NIb aTOMHOTO siipa) U YMEHHE MPUMEHSThH

ux s O0OBSICHEHHS (I)I/ISI/I‘IGCKI/IX npoueccoB

YMmeHnne o0BsICHATh (PU3MUECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM
9UCIie U B KOHTEKCTE CHTYalldd MPAKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISTh HPUYHHHO-CIIEICTBCHHbBIE
CBSI3U U CTPOHMTh OOBSCHEHHE C ONOPOW Ha M3YyUCHHBIC CBOMCTBA
($u3HYeCKUX SBJICHHUMA, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOACINU

YMmeHue pemath pacu€THble 3a1a4yu (Ha 0aze 2 — 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI M (OPMYJBI, CBs3BIBAIONIME (DU3UUYECKUE
BEJIMYHMHBI, B YaCTHOCTH, 3aMMChIBATh KPAaTKOE YCIOBHE 3aJa4H,
BBISIBIISITh HEJOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (hOPMYJIBI,

HCO6XO)II/IMBIC JJIA eé peuIiCHusA, HCIOJIb30BATh CIIPABOYHBIC




JaHHbIC, MPOBOJUTH PACYETBl M OLEHHMBATh PEATHCTUYHOCTH
MOJIYYCHHOTO  3HAYeHUS  (U3MYECKOM  BEJIWYUHBI; YMEHHUE
OIpeNnensaTh pa3MepHOCTh (U3NYECKOW BEIMYUHBI, MOIYy4YEHHOM

IIpU PELIEHUN 3a1a49K

YMeHue xapakTepu3oBaThb IPUHLUIBI JEUCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4HcJe OBITOBBIX MPHOOPOB, M MPOMBIILIEHHBIX
TEXHOJIOTHYECKHX MIPOLIECCOB I10 UX ONMCAHUIO, UCIIONb3Ys 3HAHMS
O CBOMCTBaxX (PM3MUYECKHX SIBICHUH W HEOOXOAWMBIE (PU3UYECKUE

3aKOHOMCPHOCTHU

10

YMeHHe ucnoJib30BaTh 3HAaHHUA O (PU3MUECKUX SIBJICHUSAX B
MOBCETHEBHOM KHM3HU 11 obOecriedeHuss Oe30MacHOCTH MpH
oOpameHu ¢  OBITOBBIMH  NpHUOOpaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, COXpPAHEHHS 3J0pPOBbs U COONIONEHUS HOPM
9KOJIOTUYECKOr0 MOBEIEHUS B OKpPY)KAIOIIEH cpeie; MOHUMaHue
HEOOXOAMMOCTH MPUMEHEHUS JOCTHKEHUH (QU3UKU M TEXHOJIOTHi

JUISl pallMOHAJIBHOTO MPUPOOII0Ib30BAHMS

11

OmnbIT moucka, npeoOpa3oBaHUsl U MPEACTaBlIeHUs HWHGOpMaluu
($u3nYecKoro cojepkaHus C HCIOIb30BaHHEM HH(OPMAIMOHHO-
KOMMYHHUKaTHBHBIX TEXHOJIOTHif; yMEHHE OLICHUBATh
JIOCTOBEPHOCTh MOJy4YEeHHON MH(POPMAIIK Ha OCHOBE UMEIOINXCS
3HaHUW U JONOJHUTEIbHBIX MCTOYHUKOB; YMEHHME HCIIOJb30BaTh
IpU  BBIMOJHEHUH Y4YeOHBIX 33JaHUNW  HAyYHO-TIONMYJSPHYIO
auTepatypy (GHU3MUECKOro COAECpKaHUsA, CIPABOUYHBIE MaTepUasbl,
pecypcel cetn MHTepHeT; BiageHue 0a30BBIMM  HaBbIKAMU
npeoOpa3oBaHus MHPOpPMAMM U3 OJHOW 3HAKOBOM CHCTEMBI B
ApYyTyl0; YMEHHUE CcOo37aBaThb COOCTBEHHbIE MCbMEHHBIE U YCTHBIE

COOOTIICHHS HA OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHWUS, IIPOBEPAEMbIX HA

OI'9 IO ®U3UKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe nBMXeHHEe. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCHUTENILHOCTD ABUXKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBHkeHue. Cpenusas ckopoctb. Dopmyna
1.2 JUTSL BBIYUCIICHUS CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TpsMONIMHENHOE NBUYKEHUE. 3aBUCHUMOCTh KOOPAMHATHI Teja
OT BPEMEHHU B Clly4ae paBHOMEPHOT O MPSIMOJIMHEUHOIO JIBUKEHUS:
13 xX(1)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHU JIJisl MPOEKUUU CKOPOCTH, MPOEKIUU
NepeMelleHns, MyTH, KOOPAWMHATHI IpPU PABHOMEPHOM MPSIMOJMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJIMHATHI T€lda OT BPEMEHU B CiIydae PaBHOYCKOPEHHOI'O
IPSAMOJIMHEWHOTO JIBUYKEHHUSL:
2
Sy} =Vg, *f+ay* ;
2
@opMyJibl AJs TPOCKUHUH MEPEMEIIEHUs, MPOEKIIMU CKOPOCTU U MPOECKUUH
YCKOPEHHUSI IPU paBHOYCKOPEHHOM MPAMOJIMHENHOM JABUKECHUU:
2
1.4 s.(D=y,, -t+a,- 5
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl MPOEKIIMU YCKOPEHUs, MPOSKIUHN
CKOpPOCTH, MPOEKIMU TNEPEMEIICHHS, KOOPAUHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHCHHOM JIBUKECHUHT
L5 CBoOonHoe manenue. GopMyJibl, ONMUCHIBAIOIIME CBOOOAHOE TAJCHHUE Tea

110 BCPTHUKAJIN ()IBI/DKCHI/IC TCJIa BHHU3 WUJIK BBEPX OTHOCUTCIIbHO ITOBECPXHOCTH




3emiu). I'paduku 3aBUCHUMOCTH OT BpEMEHHM JUIsl MPOEKIHH YCKOPEHUSs,
IPOEKIUU CKOPOCTH M KOOPAMHATHl IpPH CBOOOJHOM IMaJIEHUU Tejla MO0

BEPTUKAIN

CKOpOCTh PaBHOMEPHOI'O JIBM)KEHMsI Tela MO OKpyxkHocTH. HampaieHue
CKOPOCTH.

dopMmyna sl BRIYKUCIEHUSI CKOPOCTH Yepe3 pajnyc OKPYKHOCTH M MEPHOJ

oOparnieHus:
2mR
L=
T

HeHTpOCTpeMI/ITGHBHOC YCKOpPCHHUEC. HanpaBneHI/Ie HOEHTPOCTPEMHUTCIIBHOT'O

1.6 yckopenus. Dopmyna aJist BBIYMCIEHUS YCKOPEHUS:
2
_w
ﬂu = _R
®dopmyia, CBsI3bIBaIOIIAs IEPUOJ] U YACTOTY OOpaIleHus:
v = 1
T
Macca. ITnotHocTs BemectBa. @opMyina sl BBIYUCIEHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexTopHas ¢usndeckas BenuunHa. CloXKeHne Cuil
1.9 SBnenue unepuuu. [lepBriit 3akoH HproToHa
Bropoii 3akon HeroTOHA:
F=m-da
1.10
CoHarnpaBieHHOCTb BEKTOPA YCKOPEHUs TeIa U BEKTOPA CUJIBI,
JICUCTBYIOILIEH HA TEJIO
Bzaumoneiictue ten. Tperuit 3akon HeroToHa:
1.11 . =—_F
F. 24 P-I—Q




TpeHue moKos U TpEeHHE CKOJbXKEHHS. PopMmyiia AJs BBIYMCICHUS MOIYJS

CHJIbI TPCHUA CKOJIbXKCHUS:

1.12 F_=u-N
p=H
Hedbopmamus Tema. Ynpyrue u Heynpyrue jaedopManuu. 3aKOH YIpyrou
nedopmaru (3akoH ['yka):
113| F=k-Al
BcemupHoe Tarorenue. 3akOH BCEMUPHOI'O TATOTEHUS:
My -1,
F=G.-—1 _2
R
Cuna TsKecTd. Y CKOpEHHE CBOOOIHOTO MaICHUS.
1.14
dopmyna s BHIYUCICHUS CUJIBI TSHKECTH BOJIM3HM ToBepXHOCTH 3emin: F =
mg.
JBxenue nianeT Bokpyr Connua. [lepBast kocmMuueckast CKOpOCTb.
HesecoMocTs u neperpysku
Nmnynbe Tena — BekTopHas puznueckas BeIuunHa.
1.15 pP=mo
Nmnynsc cuctemsl Ten. MsMeHenne nMiyibsca. mnynsc criibst
3aKOH COXpaHEHMs UMITYJIbCa JJIsl 3aMKHYTON CUCTEMBI Tell:
1.16 D=y +n, Uy =const
PeakTuBHOE IBM>KEHME
Mexanunueckast pabora. @opmyna 115t BEBIYUCIEHUS paOOThI CHIIBIL:
A=Fscosu
MexaHnueckast MOIIIHOCTb:
1.17

n=4
I




1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA. CDOpMy.TIa JJIA BBIYHUCIICHUA

KHHETUYECKOW SHEPrUH:

HE)E
By

Teopema 0 kuHeTH4YECKOHM 3Heprun. @opmysa sl BEBIYUCIECHUS

MOTCHIMAJIILHON YHEPrUH Teja, MOAHATOr O

Hag 3eMIIEH:

E,= mgh

1.19

Mexannueckas OHCPIrusi:
E=E,+E,

3aKOH coOXpaHeHus MexaHndyeckou saneprun. Gopmyna ajig 3aKoHa
COXpPaHEHUSI MEXaHWYECKOW SHEPruu B OTCYTCTBUE CUJI TpeHus: E = const.

[IpeBpalieHre MEXaHUYECKOM YHEPTUHU IPU HAJIUYUU CUJIbI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Peruar. Moment cuisl; M - Fl.

VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
[TonBmxHBINA 1 HenoABMXHBINA 0710ku. KIT/I mpocThiXx MeXaHU3MOB,

n= Anonesnas

Aaarpaqecam "

1.21

[laBnenue TBEpAOro TENA.
®opMyina 171 BBIYUCICHUS JaBIECHUS TBEPAOrO Tea:

_F
p_S'

JaBnenue raza. AtMocdepHoe JaBiaeHUE.

FI/II[pOCTaTI/IqCCKOG AaBJICHUEC BHYTPH KUAKOCTH.

dopMyna 17151 BBIYUCICHUS JaBIECHUS BHYTPH KUJKOCTHU:

p=pgh+p_,




1.22

3akoH [lackansa. ['mapaBnuyeckuii mpece

3akoH Apxumena. dopmyrna Uid OINpEAETIeHUS BBITAJIKHWBAIOIICH CHIIBI,

JEHCTBYIOIIEH Ha TEJO, IOrPYKEHHOE B )KUIKOCTh WU ras:

1.23
Fam =PEV
VYcnosue nuaBanus tena. [1naBanue cy10B 1 BO31yXOIUIaBaHHE
Mexanuueckue kojebaHus. AMIUIMTYIa, MEPHOA M YacToTa KojeOaHUH.
194 dopmyiia, CBA3BIBAIOIIAS YACTOTY U MEPHOJ] KOJICOAHHIA:
v=l
T
195 MaremaTndeckuii M NpPYKUHHBIM MasTHUKU. [IpeBpamenue sHepruu mnpu
' K01€0aTEILHOM ABMKEHUN
1.26 3aryxaromue konedanus. BeinyxxneHnble kosnebanus. Pesonanc
Mexanndeckue BosHbL. [IpononbHbIE U IoNepeuHbIe BOJIHBI. [IJIMHA BOJIHBI U
CKOpPOCTb paclpoCTpaHEHHs BOJHbI:
1.27
L=v-T
198 3ByK. ['poMKOCTB 1 BbICOTA 3ByKa. OTpaskeHHE 3ByKOBOW BOJIHBI Ha T'PAHHUIIE
' nByx cpen. UH(pa3Byk u yabTpa3ByK
Ilpakmuueckue pabomol
N3Mmepenne cpenHel MIIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NPY>XUHBI; KO3QPUIIMEHTa TPEHUSI CKOJIBXKEHNUS; paObOThI CUIIBI TPEHUS, CHIIBI
yIPYroCTH; CPEAHEN CKOPOCTH JBUKEHMs OpycKa IO HaKJIIOHHOM MIJIOCKOCTH;
YCKOpeHusi Opycka NpH ABMKEHHHM IO HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoga KojeOaHWiH MaTeMaTHMYecKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJeOaHUI NPYKUHHOIO MAasTHHKA; MOMEHTA CUJIbI, ACHCTBYIOLIETO Ha
1.29 pblyar; paboOTbl CHJBI YHOPYroCTH Ipu IOAbEME TIpy3a C IOMOLIbIO

HEMOJIBIXKHOTO 0J10Ka; paOOThl CHJIBI YNPYTrOCTH NpU MOABEME Tpy3a ¢
MTOMOIIBIO TTOABMYKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHJIBI OT 00bEMa MOrpyXEHHOMN
YacTH TeJla U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIOIIEH
CHJIBI OT MAacChl TeNa; CHUJIbI TPEHUsSI CKOJIbKEHHSI OT CUJIbl HOPMAaJIbHOT'O
JABJICHUST W OT pOJia TMOBEPXHOCTH, CHJIBI YIPYTrOCTH, BO3HUKAIOIICH B

IOpyKHHE, OT CTeNeHu JedopMaluu MPYKUHBI, YCKOpeHUs: Opycka OT yria




HAKJIOHA HalpaBisAloled; mepuojga (4acToThl) KoJeOaHWH HUTSHOTO
MasATHUKA OT IJIMHBI HUTHU, IIECpHUOIa KoJe0anui MPY>KUHHOI'0O MasATHUKa OT
MacChl TIpy3a M JKECTKOCTHM TMPYXKUHBI; MCCIENOBAHUE HE3aBUCHMOCTH
nepuofa KojeOaHUM HUTIHOIO MasiTHUKa OT Maccel rpysa. IlpoBepka

YCJIIOBUSA PAaBHOBCCH:A pblyara

1.30

Qusuueckue s6n1eHUs 6 npupode. TPUMEPHl ABWKEHUS C pa3IMYHBIMU
CKOPOCTSMHM B JKMBOM M HEXKHMBOW INPUPOAE, NECUCTBUE CHIIBI TPEHUS B
IPUPOJE U TEXHUKE, MPUIMBBI U OTJIMBBL, JBWKeHHE IaHeT CoJHEeuHOH
CHCTEMBI, PEaKTUBHOE [IBUJKEHHE JKUBBIX OPraHM3MOB, pblYard B TeJe
YeJI0BEKa, BIUSIHUE aTMOC(HEpHOro AaBJIEHHs Ha )KUBOW OpraHu3M, IJIaBaHUe
pbIO, BOCHpPUSTHE 3BYKOB >KMBOTHBIMH, 3EMIIETpSICEHHUE, CelicMUuuecKue

BOJIHBI, IYHaMH, 3X0

1.31

Texnuueckue ycmpoticmea: CIUAOMETp, JATYUKU TOJOKEHUS, PACCTOSHUSI U
YCKOPEHHsI, AMHAMOMETP, TMOAIIMITHUKUA, PAKEThl, pbIYar, MOJIBIKHBIA M
HENOJIBYKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIOLINECS COCY/Ibl, YCTPOMCTBO BOAONPOBOAA, TMAPABINUYECKUIA Mpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMEeTp, IXOJOT,

UCTIOJIb30BaHHE YIbTPA3ByKa B OBITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

2.1

OCHOBHEIE TTOJIOKEHUS MOHCKynSIpHO-KI/IHeTI/I‘IeCKoﬁ TCOpUU CTPOCHUSA
BellecTBa. Mojenu TBép}IOFO, KHUAKOIro M F33006p33HOF0 COCTOSIHM

BCIICCTBA. KpI/ICTaHHI/I‘IeCKI/IG )51 aMOp(bHBIC TCIa

2.2

HBI/I)KCHI/IC yactul] BemectBa. CBs3b CKOpPOCTH JABHIXCHHA YaCTHUI[ C

TemrepaTypoil. bBpoyHnosckoe nBukenue, quddysus

2.3

CmauuBanue u KalmUJUJIAPHBIC SABJICHUS

2.4

TennoBoe pacmmpeHue u cxaTue

2.5

TemnoBoe PaBHOBCCHC

2.6

Buytpennsiss sHeprus. Pabota u Tensjonepenavya Kak CHOCOOBI M3MEHEHHUS

BHYTPEHHEUN 3HEpPruu

2.7

BI/II[I)I Terjionepeaadyun: TCaI0NpOBOAHOCTh, KOHBCKIUA, HU3JTYUCHUC

2.8

HaneBaHI/Ie n oxjaxiacHue Teia. KommgectBo TEIIOTHL. Y eabHAS

TEMITOEMKOCTD:




O=cm(t,—1)

3aKOH COXpaHEHHUs PHEPruM B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEMJI0BOI0

OanaHca:
2.9
O +0, +..=0
Ucnapenne u koHneHcauus. M3MeHeHHe BHYTPEHHEH SHEPrUU B MPOLIECCE
210 UCrapeHuss W KoHJeHcauuu. KuneHuwe KUIKOCTU. VYenbHas TeIuloTa
' napoo6paszoBanus: L = Q/m
211 Bnaxxnocts Bo3ayxa
[InaBnenne wm xpucramumsauus. 3MeHeHHEe BHYTPEHHEM OHEPrHH IIpHU
IUIaBJICHUM U KPUCTAJIN3aLUU. Y 1elbHasl TEJI0Ta MJIaBJISHUS:
2.12 5 0
m
BHyTpeHHSsT SHeprusi CropaHusi TOIUIMBA. YJIelbHAas TEIJIOTa CrOpaHUs
2.13 tormBa: = Q/m
2.14 [Tpunnumne paboTs! TemnoBkix Asurareieit. KI1/1 Tennosoro npuratesns
IIpaxmuueckue pabomol
N3mepenne  yaenbHOH — TEMIOEMKOCTH  METAUIMYECKOrO  IMIMHIPA;
KOJIMUECTBA TEIUIOTHI, IIOJIyUeHHOrO BOJONH KOMHATHOW TeMIIepaTyphl
(UKCHPOBAaHHOW Macchl, B KOTOPYIO ONYIIEH HAarpeThlidi MHIMHID;
2.15 KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArpeThIM IHJIMHIPOM, MOCIE OMYyCKaHUs
€ro B BOJlY KOMHATHOW TEMIIEPATyphl; OTHOCHUTEIHHON BIAYKHOCTH BO3IYXa;
yIOCIBHOW  TEIUIOTHl  IJIaBJeHMS  Jbja. VccienoBaHue  M3MEHEHUS
TeMIIepaTypbl BOABI IPU Pa3IMUYHBIX YCIOBUSX; SIBIEHHS TerooOMeHa Mpu
CMEUIMBAHUU XOJIOJHOU U ropsiueil BOABI; polecca HCIapeHus
Qusuyeckue Aenenus 6 npupode: TIOBEPXHOCTHOE HATSHKEHHE |
2.16 KalWUIApHBIE SBJICHUS B MPHUPOJIE, KPUCTAIIBI B MPUPOAE, H3IIydeHHUE

Connna, 3aMmep3aHue BOJOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHHE PpOCHI,




TymMaHa, HHCA, CHETra

Texnuueckue  ycmpoiicmea: — KaOWULIPbl, I[PUMEpPbl  UCIOJIb30BAHUS

KPUCTAJJIOB, JKUIKOCTHBI TEPMOMETpP, AATYMK TEMIIEPATypbl, TEPMOC,

2.17
CHCTeMa OTOILJIEHUS JIOMOB, THTPOMETpPHI, MCUXPOMETp, MmapoBas TypOuHa,
JIBUTATEb BHYTPEHHET' O CrOpaHus

3 OJIEKTPOMATHUTHBIE ABJIEHU A

3.1 OnexTpusanus Tei. JIBa Buaa dJ1eKTpUIECKUX 3aps10B

3.2 B3aumopaeiicTBue 3apsikeHHBIX Tel. 3akoH Kynona

3.3 3aKOH COXPaHEHUs JIEKTPUUECKOr 0 3apsaa

34 Onextpuueckoe mnose. Hampsok€HHOCTh 3nekTpuueckoro mnoist. [IpuHnun
CYMEPIO3ULINHU 3JIEKTPUUECKUX IoJIel (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocurenn snexkrpuyecknx 3apsnoB. [leficTBHE 3IEKTPUYECKOro IOJs Ha
aneKTpuueckue 3apsaabl. [[poBOAHUKY U AUAIIEKTPUKU
[TocrosiHHbBIA ByIeKTpUYECKU TOK. JleicTBUs smekTpuyeckoro Toka. Cuia
toka. Hanpsixenue.

3.6 I=g/t,U=A/q
DNEKTPUYECKOE COMPOTUBIIEHUE. Y IETbHOE 2JIEKTPHUECKOE COMPOTHUBIICHUE:

3.7 R =pl/S

3.8 3akon OMa Jutst yyactka aiekrpudeckoii menu: | = U/R
[TocnenoBatenbHOE COEAMHEHUE ITPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,

39 [TapannensHoe coeMHeHe MPOBOJHUKOB PABHOI'O COMPOTUBIICHUS:

U=UgI=1+I;R=2.

2

CMenIaHHEIC COCOAMHCHUA ITPOBOAHUKOB

3.10

Pa6orta u MmomtHOCTh d5ekTprdeckoro Toka. A = Ult, P = Ul




3.11

3akoH J[xoynsa — Jlenua:

O=I"-R-t

3.12

OnbiT Opcrena. MarauTHoe moJie MpsIMOrO IPOBOJHUKA € TOKOM. JIMHHMM

MarHMTHOW HHAYKIUU

3.13

MaruuTHoe IMoJjieé IMOCTOSHHOI'O MarHuTa. BSaHMOHeﬁCTBHe IIOCTOSSHHBIX

MarHuToOB

3.14

HeﬁCTBHe MArnuMTHOI'O I10JI1 Ha IPOBOJHUK C TOKOM

3.15

Omnpitel @apajnes. SBnenue 3yekTpoMarautTHor nHaykuuu. [IpaBuso Jlenna

3.16

IIpakmuueckue pabomul

W3mepeHne 3IeKTpUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA; MOIIHOCTH
NIEKTPUUECKOI0 TOKA; pabOThI 3JIEKTPUYECKOr O TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HHUKAIOLIETO B MPOBOIHHKE
(pe3ucTophl, JlaMroyka), OT HampsDKEHWS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COMPOTHBJICHHUS OT [JHHBI IMPOBOJHUKA, TIJIOMIAIN €ro
MOTEPEYHOTO CEUCHHS U YACIBHOTO0 COPOTUBIICHHUS.

[TpoBepka  mpaBuia  JJId AIIEKTPUIECKOTO HampspDKEHUusT  TpH
MOCJICJIOBAaTEIbHOM ~ COCIMHCHHHM TPOBOJHUKOB, TIpaBWIA JUIS  CHJIBI
JJEKTPUUECKOTO TOKAa TMpU TNapajjiedbHOM COCIWHEHHH IPOBOJHUKOB

(pe3ucTophl U TaMITOUKa)

3.17

Qusuueckue sa6n1eHus 6 npupode. DIEKTPUUECKUE SIBIEHUS B aTMmocdepe,
AJIEKTPUUECTBO JKMBBIX OPraHW3MOB, MarHUTHOE Imosie 3eMid, Jpeid

IMOJIF0COB, POJIb MArHUTHOT'O IMOJIA JJI )KU3HU HA 3€MJI€, IMOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIepMeTp, BOJbTMETpP, PEocTar,
CUETUMK DJIEKTPUYECKOW HSHEPruu, 3JIEKTPOOCBETUTENIbHBIE IMPUOOPHI,
HarpeBaTelbHbIE AIIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
IPEAOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb MOCTOSHHOIO TOKa,

T'SHCPpaTOp NOCTOAHHOI'O TOKaA

3.19

DJieKTpoMarHuTHele BOJHBI. [1Ikana 3J1eKTpOMarHuTHEIX BOJIH

3.20

JlyueBasg monens cBeta. [IpsMonuHeiiHOe pacnpoCTpaHeHHE CBETa

3.21

3aKkoH OTpaXCHUsA CBCTA. IInockoe 3CpKaIo

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpCIIOMIICHUA CBCTA




3.23

Hucnepcus csera

Jlunza. Xoxa nyueir B smH3e. DOKycHOE paccTosHUE JIMH3BL Ontuyeckas

3.24
cvna ouase: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. Onrtudeckue Ipudops
Ipaxmuueckue pabomuol
###Par#t#l13MepeHe oNTUYECKONW CUJIBI coOMparoliel JMH3bI; (POKYCHOTO
paccTosiHUSL coOuparomieid JHMH3bl ([0 CBOWCTBY paBEHCTBA pPa3MEpPOB
npeaMeTa ¥ H300PpaKEHHUs, KOT1a MPeIMET PACIIONOKEH B IBOWHOM (OKycCe),
3.26 MOKA3aTessl MPEJIOMIICHUS CTEKJIA.
#H##Par###lccnenoBanne CBOMCTBA M300paXKEHHUS, MTOTYYEHHOTO C ITOMOIIBIO
coOmparomel THH3bL, H3MEHEHHsT (DOKYCHOTO PACCTOSHUS ABYX CIIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa TIPEIIOMJICHHS CBETOBOT'O JIyda OT yIJia MajeHusl Ha
T'PaHUIE «BO3IYX — CTEKIIO»

327 Qusuueckue signenust 6 npupooe: 3atmenus Cosmnna u JlyHsl, 1BeTa e,
' onTUYECKHE sBJIEHUS B aTMOchepe (uBeT Heba, pedpakius, pagyra, MEPaK)
398 Texnuueckue ycmpoiicmea: OYKH, TEPUCKON, (oroanmapar, ONTHYCCKHUE

' CBETOBO/IBI
4 KBAHTOBBIE SBJIEHH
i1 PagnoaktuBHOCTE. Anb(a-, Oera-, ramMa-uznydeHus. Peakuwmm anbda-u
' Oera-pacnajga
45 Omneitel Pesepdopna mo paccesnuro anbpa-dactuil. [lnanerapHas Mopenb
' aToma
4.3 CocraB aToMHOr0 siipa. Mi30TomnsI
4.4 [Iepuon nosypacnana aTOMHBIX s1ep
4.5 SnepHble peakuu. 3aKOHBI COXPaHEHUS 3aPsIOBOT0 M MaCCOBOT'O YHCEI
Qusuyeckue s61eHUs 8 Npupooe: ECTECTBCHHBIH paJUOAKTUBHBIA (OH,
4.6 KOCMUYECKHE JIy4H, PaAMOAKTUBHOE H3JIYYCHHE NPUPOIHBIX MHHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX U3IYICHHUI Ha OPraHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, HWHIAWMBUIYAJIbHBIH JO3UMETD,

kKamepa Bunbcona, sijiepHas sHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET






