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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (uU3uMKEe HA YpPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHWW W TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTEIbHON NpPOrpaMMbl, NPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM peaepaabHOil paboyeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamera «Ou3nkay.

Copepxxanne mporpamMmbl MO (U3MKE HaAMpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOyYaroUUXCsi M OpraHu3aluio H3y4YeHUs
¢bu3MKM Ha JAESITETPHOCTHON OCHOBE. B mporpamme mo (u3uke y4IHTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusainuu TpedoBanuiik ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pPe3yJibTaTaM OOy4eHHUs, a TAKKe
MEXMPEMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.

[IporpaMma no ¢u3muKe ycTaHaBIMBAET pacHpeieieHne yueOHOro MaTepuania
1o rojgaM oOyudeHus (IO Kjaccam), IpeajgaraeT IpUMEpPHYIO MOCIEI0BaTENbHOCTD
U3Y4YEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJEP)KaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yJaroIImXcsl.

[Iporpamma mo Qu3uke pa3zpaboTaHa ¢ LEIBI0 OKa3aHUS METOIUYECKOU
MIOMOUIN YYUTEIIO B CO3AaHUU pabouell mporpaMMBbl 110 y4EOHOMY MPEAMETY.

®dusuka SBISIETCS CUCTEMOOOPa3yIOIIUM /JIsl €CTECTBEHHOHAYUHBIX YUEOHBIX
IPEIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpoHOMHEH U (U3UIECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
npenocTaBisieT HauOosiee sicHble oOpa3lbl MPUMEHEHHS HAyyHOro METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOIyYEHHsI JOCTOBEPHBIX 3HAHUM O MHpE.

OpnHa U3 MIaBHBIX 337a4 (QU3NYECKOro OOpa3oBaHMsI B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (hOPMUPOBAHWU E€CTECTBEHHOHAYYHOW TIPaMOTHOCTH H
MHTEepeca K HayKe Y 00y4JaronuXcs.

N3yuyenne ¢u3ukun Ha 0a30BOM ypOBHE IIpelIojiaraeT OBJaJCHUE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTB:

e HAy4YHO OOBSCHSATH SABIICHUS,

e OLEHHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIEI0BAHUS;

e UHTEPIPETHPOBATh  JaHHbIE H  HCIONb30BaTh  HAyYHBIC
J0Ka3aTeIbCTBA JJIsl OJYyYEHHUS BHIBOJOB.

Ilenn wu3ydeHus (UMK HA YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBaHusi ydyeOHoro mnpenmera «®dusuka» B
oOpa3oBarenbHbIX oOpraHu3anusax Poccuiickoir ®@enepauuu, peaTn3yrOIINX
OCHOBHBIE  001Ie00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHOW pEIICHUEM



Konnernn Munucrepcrsa npocsemienust Poccuiickoid @enepanuu (poToKod oT 3
nexadps 2019 r. Ne [1K4BH).
Henan usyuenust puznkm:

NPHOOpETEHNE WHTEpeca W CTPEMIICHHS OOYYarolMXCsi K HaydYHOMY
W3YYCHHUIO TPHUPOJIbI, PA3BUTHEC HMX HWHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
HCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBJICHHSIM;
(GhopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pE3yJbTaTa H3YYCHHS
OCHOB CTPOCHHS MaTCpHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;
(dbopMHpOBaHHE TPEJICTABICHUA O poJId (DU3WKHU JJIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHE  MNPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO ECCUOHAIIBEHON JEATEIPHOCTH, CBSI3aHHOW ¢ (DPU3MKOM, IMOJATOTOBKA K
JaNbHCHIIIEMy 00YYCHHUIO B 3TOM HalpaBJICHHH.

JlocTKeHHE 3TUX IIeNield MporpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO
o01rero o0pa3oBaHUs 00ECIIEYNBACTCS PEIICHUEM CIICIYIOIINX 3a1ay:

npuoOpeTeHne 3HaHMW O JAUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

NpUOOPETEHUE YMEHHUI OMMCHIBATh U OOBSACHATH (PU3NUYECKUE SIBJICHUS C
MCIIOJIb30BaHUEM TOJYyUYEHHBIX 3HAHUI;

OCBOGHME METOJIOB PEIICHUs MNPOCTEUINUX pacd€THBIX 3a7ad C
UCTIOJIb30BAHUEM buznyeckux Mojiene, TBOPUYECKUX "
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh NPUPOJIHBIE SBJICHUS U BBIIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M SKCIEPUMEHTAJIBHBIE HCCIEIOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX MPUOOPOB;

ocBoeHHEe MPUEMOB paboThl ¢ MHpOpManneld GU3NIECKOTO COACPKAHMUS,
BKJItOUasi UHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUIX (PU3UKH, aHAIU3 U
KPUTHYECKOE OLIEHNBAaHNUE UH(OpMaLUY;

3HaKOMCTBO €O c(hepamu mpodhecCHuOHATBHON AESITETbHOCTH, CBSI3aHHBIMU
C (U3MKOH, W COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUYECKON HAYKU.

Ha uzyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIErO

oOpa3oBanust oTBoUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 dacoB (2 yaca B Hezeno), B 9 kimacce — 102 gaca (3 yaca B HEJEIO).

[Ipeanaraemelii B mporpamMme o ¢Gu3MKe MepeyeHb JTa0opaTOPHBIX paboT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JIeJaeT BHIOOp MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
00y4Jarommxcsi, CUcKa IKCIEPUMEHTAIbHBIX 3aJlaHUi, TpeajiaraéMblX B paMKax
OCHOBHOI'0 T'OCYJIJApPCTBEHHOTO dK3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®u3uka v eé poJib B NO3HAHMH OKPYKAKIIEr0 MUpa.

®usuka — Hayka o npupoze. fABnenus npupoxasl. dusznyeckue SBICHHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBEIE.

duznueckre BeMMUUHBL. M3MepeHue Quanueckux BeluyuH. Duznyueckue
npubopsl. [lorpenrHocts u3MepeHuit. MexryHapoHasi CUcTeMa eMHHUIIL.

Kak ¢wusuka w Jpyrue ecTEeCTBEHHbIE HAyKH HM3y4alT IPHUPOY.
EcTecTBeHHOHAyUHBI METOJl TO3HAHUSA: HAOIOJIEHWE, MOCTAHOBKAa HAYyYHOTO
BOITPOCA, BBIIBIDKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmro1aemMoro sipiieHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIC, JJICKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. ®usnydeckue NpruOOPHI U MPOLEypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U GPOBBIM TPUOOPOM.

Jlabopamopnvie padomot u onvimot.

1. OmnpeneneHue UEHbI ICJICHUS IKaIbl U3MEPUTEIHHOTO NpUdopa.

2. H3mMepeHue pacCTOSHUIM.

3. H3mepenue o0bEMa KUIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pasMepoOB MAIBIX TEJL.

5. W3mepenue Temmeparypbl NpU MOMOINM >KUAKOCTHOTO TEPMOMETpPA H
JaTYMKa TeMIepaTyphl.

6. IIpoBengeHue uccnenoBaHUs MO MPOBEPKE TMIOTE3bI: NAIBbHOCTHh MOJIETA
IapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OOJbIIe, YeM OOJIbIIE BHICOTA
mycKa.

Pa3znen 2. [lepBoHayajibHbIEe CBEJACHUS O CTPOCHUU BelleCTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>keHnre dacTtul, BemlecTBa. CBS3b CKOPOCTH JBUKEHUSI YaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysud. BzaumopeiicTBue dvacTwil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEU U TBEPIBIX
(kpucramnmyeckux) Tedl. B3auMoOCBs3b MEXIy CBOMCTBAMH BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabmoneHune OpoyHOBCKOTO ABMKEHUSI.



2. HaGmonenune muddysun.
3. HaOmronenue SIBIICHUH, 0OBACHSIOIINXCS MPUTSHKEHUEM WA
OTTAJIKUBAaHUEM YaCTHUII BEIIECTRA.

Jlabopamopnuie padomot u onvimot.

1. Ouenka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJIb30BAHHEM

doTorpadwii).
2. OmBITHI IO HAOTIOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B.
3. OnbIThI IO OOHAPYKEHUIO AEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUSL.
Pa3nen 3. /IBu:xkeHMe U B3auMO/ielicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM IBWKEHHHM. Pacuér mytu u
BPEMEHU JIBUKEHUSI.
SBneHne wHepuMH. 3aKOH HMHEpUUH. B3auMopeicTBHE Tell Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHHUsI Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[TnoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
o0BEMa BelecTna.
Cuita Kak XxapakTepucThka B3auMozencTBHs Teil. Cuila ynpyrocTd M 3aKoH
I'yka. M3mepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIICHUE TSITOTEHHS W CUJIa
TskecTH. CHila TSDKECTH Ha IpyTHX ItaHerax. Bec tema. HeBecomocTs. Crnoxkenune
CWJI, HAPABJIEHHBIX 10 OJHOW IpsAMou. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE NMOKOsA. TpeHre B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HabGnrogeHne MexaHUYEeCKOTO IBUKEHUS Tella.
2. M3MepeHne CKOpoCTH NPSIMOJIMHERHOTO IBUKEHUSL.
3. HaOmronenue siBJeHUSI HHEPIUU.
4. HabmroneHne n3MEeHEeHHs] CKOPOCTH TP B3aUMOICUCTBUH TEL.
5. CpaBHEHUE Macc MO B3aUMOJICHCTBUIO TEN.
6. CnoxkeHue Cuil, HAPABJIEHHBIX IO OJJHOM IIPSIMOM.
Jlabopamopnuie padomwt u onvimot.
1. OmpexeneHue CKOPOCTH PABHOMEPHOTO JBMKEHUS (IIapUKa B KUJKOCTH,
MOJICJIU AJEKTPUIECKOT0 aBTOMOOUJIS U TaK Jajiee).

2. Ompepenenre CpeHEN CKOPOCTU CKOJIBKEHHSI OpycKa WM MIapuKa o
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue mIOTHOCTHA TBEPAOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsKeHus (naedopmariun)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBL.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUSI OT
BECa TeJIa M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. laBiienue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3os.



Hasnenne. CriocoObl yMEHBIIICHHSI M YBETTUUCHUS JaBieHuA. JlaBneHue rasa.
3aBUCUMOCTh JaBlieHUs rasa or oObéMa, TemrepaTrypbl. llepemaua naBieHus
TBEPABIMU TEJNAMH, XUJIKOCTIMU M Trazamu. 3akoH Ilackans. ITneBmaTnueckue
MalIuHbl. 3aBUCUMOCTH JIaBJICHUS KUAKOCTH OT TIyOMHBL. ['HIpocTtarnyeckuii
napaaokc. CooOmraromniuecs: cocyanl. [ mapaBIndecKue MeXaHU3MBbl.

AtMmocdepa 3emnn u atmocdepHoe naBiueHue. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymrHOW oOosoukn 3emun. OmbiT Toppuuermm. M3mepenue armocdepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U13MEpEHHs aTMOC(PEPHOTO 1aBICHUS.

JleficTBUE KUAKOCTH M ra3a Ha MOTrpyKEHHOE B HHUX TeNO. BeITankuBaromast
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu.
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3aBUCHUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPBI.

[lepenaya maBaeHUSA KUAKOCTHIO U TA30M.

Coobmiaromuecs CoCy/ibl.

['mopaBnuyeckuii npecc.

[TposiBnenue nericTBus aTMOCHEPHOTO JIaBIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu
TeJIa U IVIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue maBaHus TEN: MJIABAaHUE WM TIOTPYKEHUE TENT B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEH TeNa U >KUIKOCTH.

Jlabopamopnuie padbomwt u onvimot.

1.

WccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCTH Tea.

OnpeneneHve  BBITAIKUBAKOUIEH  CHJIbI, JICMCTBYIOIIEWM Ha  TEJNO,
MOrPYKEHHOE B )KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIIKABAIOILIEH CHJIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH  CHIIBI,
JICUCTBYIOIIIE Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJIKOCTh YaCTH TEJA U OT TNIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYHMPOBAHHE JIOAKA H
olpeAeIieHnue €€ TPy3010IbEMHOCTH.

Pazgen 5. PaGoTra 1 MOIIHOCTH. JHEPIrusi.

Mexanuueckasi pabota. MoIHOCTS.

[IpocTthie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs ILJIOCKOCTh. [IpaBumiio
paBHOBecus phiuara. l[IpuMeHeHWe TMpaBuiia paBHOBECHS pblyara K OJIOKY.



«3onmoroe mpaBuno» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
IIpeBpaiienre 0AHOTO BUAA MEXaHUYECKOW SHEPTUH B APYrOi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnvie padomot u onvimot.

1. Omnpenenenue pabOThl CHIbI TPEHUS IPU PAaBHOMEPHOM JBM)KEHUU Teja

10 TOPU3OHTAIIBHOU IIOBEPXHOCTH.
2. HccnenoBanue yCcnoBUM paBHOBECHS pblUara.
3. Hsmepenue KII/[ HaKITOHHOM IIIOCKOCTH.

4. V3yueHue 3aKOHa COXPAHEHUSI MEXaHUYECKON SHEPTUH.
8 KUIACC

Paszpneu 6. TenuioBbie siBJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OTNBITHI, MOATBEPXKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTrO, >KHAKOTO M Ta3000pa3HOr0 COCTOSIHMM BeIEeCTBaA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TOJOXKEHUW MOJEKYJISIPHO-KMHETUUYECKOW TEOPHHU.
CmauuBaHKe U KalWUISIPHBIE SBJICHUS. TEIIOBOE pACIIUPEHNE U CKATHE.

Temneparypa. CBsi3zb TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHS
gactull. Buytpennsass sHeprus. CrocoObl H3MEHEHUS BHYTPEHHEH JHEPrUu:
TerIonepeaaya " COBEPIIICHUE paboTHL. Bubr TEIIONEPENAYU:
TETIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonudectBo TemnoTel. YenabHas TEIIOEMKOCTh BEIIECTBA. TeMI000OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenuwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJElIbHAsA TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YnenbHas Teruiora
mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KHIICHHS OT aTMoc(epHOro
JABJICHUSL.

BrnaxxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPaHUsl.

[Mpunnunel padotel TemnoBbix asurateneit KIIJ| temmoBoro asuraresns.
TerutoBble ABUTaTENM U 3aIIUTa OKPYKAIOLIEH CPEIBL.

3aKOH COXpaHEHHUS U MIPEBPAILICHHS SHEPTUHU B TEIMJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HabGmrogenue 6poyHOBCKOTO JBUKEHUSL.
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10.
11.
12.
13.

Hab6mronenue nuddysun.

HaGmonenue saBeHnii cMaunBaHUs U KAWL PHBIX SIBJICHUN.
Habmroienune TermioBoro pacpeHus Tell.

M3meHeHre naBieHUs ra3a Mpu M3MEHEHHH 00bEMa M HarpeBaHUU WITU
OXJIAXKICHUMU.

[IpaBuna usmepeHus: TeMIepaTyphbl.

Buae! reronepenayn.

OxJ1a>kIeHuE MPU COBEPUIEHUU PaOOTHI.

HarpeBanue npu coBepiieHur padoThl BHEITHUMU CHUJIAMHU.
CpaBHeHHE TENMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
HaOmnronenne kurexus.

Habmoienne mocTosiHCTBA TEMITEPaTyphl IPH TTaBICHHUH.
Moenu TeIUIOBBIX JIBUTaTEICH.

Jlabopamopnuie padomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUSL.
OMBITHI 110 BBIPAIMBAHUIO KPUCTAUIOB ITIOBAPEHHOW COJIM WIIK caxapa.
OnpIThl IO HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U
TBEPABIX TEIL

Omnpenenenue naBaeHus Bo3ayxa B 0auloHe HIIpULA.

OneITB, AEMOHCTPUPYIOIIME 3aBHCHUMOCTH JABJICHHS BO3AyXa OT €ro
00bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.

[TpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA KUAKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPBHI.

Habmonenue wu3MeHEHHs BHYTPEHHEHM »SHEpPruuM Tejla B pe3yJbTaTe
TeruIonepeay U paboThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA NMPU CMEUIMBAHUHM XOJIOAHOW U
ropstue BOJIBI.

Ompenenenne  KOMMYECTBA  TEIUIOTHI, MOJYYEHHOIO  BOJOM  IpH
TEMJI000MEHE C HATPEThIM METATTMYECKUM LUITUHAPOM.

Onpenenenne yaenbHOM TEIUIOEMKOCTH BELIECTBA.

Hccnenosanue mporecca uCapeHus.

OmnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

OnpeneneHne yaenbHOU TEIUIOTHI IIJIaBJICHUS JIbJA.

Pazgen 7. DiiekTprueckne 1 MATHUTHBIE SIBJICHUS.

Onextpuszanms Ten. JlBa poma 3JIEKTpUYECKUX 3apsaoB. BiaumopeilicTBue
3apspkeHHbIX  Ten. 3akoH KynoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSHUS MEXTY TEJIAMH).

OnekTpudeckoe mnoae. Hanpspk€HHOCTE anmekTpudeckoro mnoiid. IIpuHumm
CYINEPIO3ULIMHU ANEKTPUUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenn snekTpudeckux 3apsiaioB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsifl.
Crpoenne aroma. IIpoBomHMKM W JOUPNEKTPUKUA. 3aKOH  COXPAaHEHUs
AIEKTPUYECKOTO 3apsAaa.

DIJIEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUA DJIEKTPUYECKOIO TOKA.
HNcTouyHUKN TMOCTOSSHHOTO TOKAa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIIEKTPUUYECKHUM TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina  Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBIIeHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
Ju1s ydactka uend. [locimenoBarenpHOe U MapaiebHOE COETUHEHUE ITPOBOIHUKOB.

Pabota W MOIIHOCTH »AJIEKTpPUYECKOro ToKa. 3akoH Jxoyns—JleHua.
DJeKTpUUYeCKUe LEeNH U MOTPEOUTENHN 3IEKTpUUecKor sHeprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTostHHBIE ~ MarHuThl.  B3aMMOJEHCTBHE  NOCTOSHHBIX ~ MAarHuTOB.
MaruutHOe none. MarHuTHOE 1oje 3eMIIM U €r0 3HAYEHUE U1 )KU3HHU Ha 3eMIle.
OmeiT  Opcrena. MarnutHoe mToOJIe  ANEKTPpUYECKOro Toka. I[Ipumenenwue
AJNIEKTPOMATrHUTOB B TEXHUKE. [[efICTBHE MarHUTHOTO OJII HA IPOBOJAHUK C TOKOM.
DNEeKTpOABUIATENb IOCTOSSHHOTO TOKAa. VICHonb30BaHME 3IIEKTPOJBHUraTeleil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenne 3neKkTpoMarHuTHOW MHAYKIMH. [IpaBuno Jlenna.
DIIEKTPOrEeHEPATOP. CnocoOb1 MOJTy4YECHUS AIEKTPUUYECKOMN SHEPTHUH.
DJEKTPOCTAaHIIMHU Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPTHUH.

Hemoncmpayuu.

DIIeKTpU3aLHus TEIL.
JIBa poJ1a DNEKTPUUYECKUX 3aPsI0B U B3aUMOJEHCTBHUE 3aPSKEHHBIX TEJL.
Y CTPONCTBO U IEVCTBUE MIEKTPOCKOIIA.
DneKTpocTaTH4ecKask MHIYKIIHSL.
3aKOH COXPaHEHHUS DJIEKTPUUECKUX 3aPsI0B.
[IpOBOJTHUKY U AUDIEKTPHUKHU.
MopnenupoBaHue CUIIOBBIX JJUHUM AIEKTPUYECKOTO TTOJISL.
M cTOYHNKY TOCTOSSHHOTO TOKA.
JIeNCTBUSA AIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUH TOK B JKHJIKOCTH.
. 'a30BbIl pazps.
. I3MepeHne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHue aneKTpUIeCcKOro HanpsKEHUS BOJIBTMETPOM.
. PeocTaT 1 Marasus cONpOTUBICHUM.
. B3aumoeicTBre MOCTOSTHHBIX MArHUTOB.
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. MOI[eJII/IPOBaHI/Ie HCBO3MOXHOCTH Pa3aCJICHUS ITOJIFOCOB MarHura.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaennpoBaHre€ MArHUTHBIX MOJIEW TOCTOSTHHBIX MATHUTOB.

OnsIT Opcrena.

MarsautHOE 1oJIe TOKA. DJIIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.

DIIEKTPOJABUTATEND MOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHON HHAYKIIWH.

OmnebiTer @apanes.

3aBHCMMOCTh HAINpaBJICHHUS HWHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HMKHOBEHHUS.

DIIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO AJEKTPU3ALMM  TEJl MHAYKIMEW U TpH
COIPUKOCHOBEHHH.

HccnenoBanue JEUCTBHS DIEKTPUYECKOIO IIOJII HAa IIPOBOJHUKH U
JTUDIICKTPUKH.

C6opxka 1 mpoBepka pabOThI ANEKTPUIECKON IIEMH MOCTOSTHHOTO TOKA.
W3mepeHue U peryJmpoBaHUE CUIIbI TOKA.

W3mepeHre U peryjaupoBaHUe HAITPSHKCHHUSL.

HccenenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4Ye€pe3 PE3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneIThL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTUBJIEHUS NPOBOJHUKA OT €ro JUIMHBL, IUIOLIAAW IIONEPEYHOrO
CEYECHMS U MaTepuraa.

[IpoBepka mpaBuiia CIIOXKEHUS HANPSHKEHUW MPHU TMOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CWIbl TOKa IIPU NApaJUIEIbHOM COEIUHEHUH
PE3UCTOPOB.

Omnpenenenne padOTHI AIEKTPUIECKOTO TOKA, MAYIIETO YePE3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pesucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO YEpe3 JaMIIOUKY, OT
HaIIpsDKEHUS Ha HEH.

Onpenenenue K11/ HarpeBatesi.

HccnenoBanre MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSTHHBIX MarHUTOB.
N3yyeHne MarHUTHOrO TOJII MOCTOSHHBIX ~ MAarHUTOB MpU  HX
00BEIMHEHUH U PA3/ACIICHUN.

Hccnenoanne nelcTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aMMOJICVCTBUS
KaTylIKH C TOKOM W MAarHuTa OT CHJIbI TOKa M HAIpaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHue neicTBUS MArHUTHOTO MOJIA HA MIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue v u3ydeHue paboThl dJEKTPOIBUTATETIS.

20. 3mepenune KI1JI snexkTpoaBuraTeIbHON YCTaHOBKH.

21. OnBITBIL IO  KCCHEAOBAHUIO SABJICHHS SJICKTPOMATHUTHOM WHIYKIWU:
WCCIICIOBAHNE W3MECHEHHM 3HAYCHUSI M HAIPaBICHUS WHIYKIHOHHOTO
TOKA.

9 KUIACC

Paspnes 8. Mexanuueckue siBJICHHS.

Mexanuueckoe naBwKeHHE. MarepuanbHag Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOTO ABWKECHUSA. PaBHOMEpHOE MPSAMOJIMHEWHOE
nBwxeHue. HepaBHOMepHOE npsiMONMHENHOE JBHKEeHUE. CpenHsss 1 MIHOBEHHAs
CKOPOCTH TeJa PU HEPAaBHOMEPHOM JIBUYKEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe nBkeHue. (CBoOomHOE
nagenue. OnsITel ['anunes.

PaBHOMepHOE nBIKEHUE MO OKpYXHOCTH. [lepnon m wacrota obOpaiieHus.
JIuHeiHas 1 yriioBasi CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBsIii 3ak0oH HproTona. Bropoii 3akon Herotona. Tperuit 3akoH HproToHa.
[IprHIMD Cynepro3UIINK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS NOKOS, IPyTrre BUJIbI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOIHOIO
nanenus. JIBwkenne maner BOKpyr CousHna. IlepBas xkocMmuueckas CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue marepuasnibHOM TOuku. AOcoi0oTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJIA C 3aKPEIIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3sMeHeHne umitysbea. VIMITynbC CHibl. 3aKOH COXPaHEHMSI
MMITyJbca. PeakTMBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSHKECTH, YHPYTOCTH,
Tpenust. CBs3b d3Hepruu u padbotsl. [loTeHnnanbHas SHEPrus Teia, HOJHATOro Haj
ITOBEPXHOCTHIO 3eMiM. [loTeHInanpHas s3Heprus c:xaroi npyxuHel. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW JSHEPIUU. 3aKOH COXPAHCHMSI MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBMKEHMSI Tela OTHOCUTENBHO Pa3HBIX TEJ

OTCYETA.
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8.
9.

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

CpaBHeHrE myTe€W W TPACKTOPUU JBHKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHUSL.
HccnenoBanue Mpu3HakoB PABHOYCKOPEHHOTO IBUKEHUSI.

Habuntoienue nBrkeHus Teaa no OKpy>KHOCTH.

HabutoieHne MexaHM4eCcKHX SBJICHUH, IPOUCXOAIINX B CUCTEME OTCUETA
«Temexxka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM  JBWKEHUU
OTHOCHUTENFHO KabuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MACChl T€Jla U JCHCTBYIOIIEH Ha HETO
CUJIBL.

Habmoienne paBeHCTBA CHJI TP B3aUMOCHCTBUH Tell.

N3meHenue Beca Tenna pu yCKOPEHHOM JIBUKCHUH.

Ilepemaya nmirynbca pyu B3auMOAECHCTBUH TEIL.

[IpeoOpazoBanus SHEPTUU PU B3AUMOICHCTBHU TEL

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOACHCTBUU.

CoxpaHeHme UMIyJbCca MPH a0COTIOTHO YIIPYTOM B3aUMOICHCTBHML.
Habmoienue peakTHBHOTO IBUYKCHHSI.

CoxpaHeHHe MEXaHUYECKON YHEPTrUr MpHU CBOOOTHOM IMaJICHUM.
CoxpaHeHrne MEXaHMYECKOM YJHEPTHUH IIPU JBUKEHUH TeEJIA MO ICHCTBUEM
IIPYKHAHBIL.

Jlabopamopnuie padomwt u onvimot.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKa WA TeIICKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJIBKCHUS OpycKa WM JIBYIKEHUS
[IapuKa Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenre yCKOpPEHHUsl Tela MpU PABHOYCKOPEHHOM JIBIDKCHHH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBadne 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBHKEHUHU 0e€3
HAaYaJIbHOW CKOPOCTH IYTH OTHOCSTCS Kak psAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHE MMPOMEKYTKH BPEMEHHU OJTMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUSI.

Onpenenenre K03hHUIIMEHTA TPEHUSI CKOIBKECHHUS.

Omnpenenenue >k€CTKOCTU NPY>KUHBI.

Omnpenenenve pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
M0 TOPU30HTAIILHON TOBEPXHOCTH.



10. OnpeenieHne  pabOTBl  CHUJIBI  YIIPYTOCTH MpU  NOABEME Tpy3a C
MCIIOJIb30BaHNEM HETIOBMKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpAHEHUSI SHEPTUU.

Pasznes 9. Mexannuyeckue Kojie0aHus U BOJIHbI.

KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUI: IEpUo,
4acToTa, aMIUINTyAa. MaremMaTuyecKui U NPYKUHHBIM MasaTHUKH. lIpeBpamenne
SHEPTHUH MPHU KOJICOATETHHOM JIBIYKECHUH.

3aryxaomue — KoneOaHus.  BroiHykneHHsle — konebanus.  Pesonanc.
Mexanunueckre BoOJHBI. (CBOHCTBA MEXaHWYECKHUX BOJIH. [IpomosibHbie U
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI MU CKOPOCTh €€ pacnpOCTPaHEHHS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKkocTh 3Byka W BbicoTa ToHAa. OTpakeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue xoneOaHuil Ten MOJ ACHCTBHEM CHIIBI TSKECTH M CHUIIbI
YIPYTOCTH.

Habuntoienue konebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HabGutoienue BbIHYKIEHHBIX KOJieOaHul U pe30HaHca.
PacnipocTpaneHnue npoioibHbIX U TONEPEYHBIX BOJIH (Ha MOJEIIN).
Hab6ito1eHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYyCTHYECKHI1 pe30HaHC.
Jlabopamopnuie padbomwt u onvimot.
1. OmnpeneneHue YacTOThl W Mepuoja KojJeOaHUM MaTeMaTHYeCKOro
MasTHHKA.

2. OnpeneneHue 4acTOTHI U IEPHOAa KOJIeOaHUI PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NIEPUOAA KOJIEOAHNUN NTOJIBEHIEHHOT'O K HUTH

rpy3a OT JAJIMHbI HUTH.
4. HccnenoBanue 3aBUCHMOCTH TIEPHOa KOJICOaHU MTPYKUHHOTO MassTHUKA
OT MAaccChl Ipy3a.

5. IlpoBepka HE3aBUCMMOCTHU MEpUOJIa KOJEOAHUN Tpy3a, MOJBEHIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. ONBITBI, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  Iepuoja  KojeOaHHi
IIPY’KUHHOTI'O MasATHUKA OT MacChl IPy3a U )KECTKOCTHU MPY>KUHBL.

7. W3mepeHue yckopeHus: CBOOOTHOIO MaICHUS.

Paszpnes 10. DineKTpoMarHuTHoe 1moJie ¥ 3JIeKTPOMAarHUTHbIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. lllkana »1eKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJH JUJISL COTOBOM CBSA3H.
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DneKTpoMarauTHas npupoga csera. CKopocTh cBeta. BOJIHOBBIE CBOMCTBA
CBeTA.

Hemoncmpayuu.

1. CBoMCTBa ANEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomwt u onvimot.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO

TenedoHa.

Pazgen 11. CBeToBbBIE SIBJICHMS.

JlyueBas  Moxmenb  cBeta.  Mcrounukm — cBera.  lIpsmonuHerHOE
pacnpoctpanenne cBera. 3atMeHus Connua u JIlynsl. Otpaxkenue cera. [lmockoe
3epKaJI0. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomieHus cBeta. [lolHOe BHyTpeHHEe
OTpaXeHHE cBeTa. lcroiap30BaHUWE TIOJIHOTO BHYTPEHHErO0 OTpakKeHUs B
ONTHUYECKUX CBETOBOIAX.

Jlunza. Xon unydeit B gjumH3e. OnTuyeckas cucreMa ¢oToanmapara,
MHKpOCKOINa W Teneckona. ['ma3 kak onrthyeckas cucrteMa. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oemoro cBera B crekTp. Omnbitel HeroTona. CroxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

[IpssmMonMHEHOE pacIpOCTPAHEHHE CBETA.

OTtpaxeHue cBerTa.

[Toyyenue nzoOpaxeHu# B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBerta.

Onrtuueckuii CBETOBO/I.

Xox myueit B coOuparomiei JIMH3e.

Xoa ay4el B pacCeUBAIOIIECH JIMH3E.

[Tomydenune n300pa>keHu ¢ MOMOIIIBIO JIMH3.

[Ipunnun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mozaens riasa.

11. Paznoxenue 6emoro cBeTa B CIIEKTP.

12. [Tomydyenue 6eoro cBeTa MpH CI0KCHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH Yrja OTpPa)X€HUsS CBETOBOTO Jiy4ya OT yrja
MaJICHUS.

2. M3ydeHue XxapakTEepUCTUK U300pKEHUS MPEIMETA B IJIOCKOM 3€pKalie.

3. HccnegoBaHue 3aBUCUMOCTH yTJjia IPEJIOMIICHUS] CBETOBOIO Jiyda OT yIJia
TaJICHHS Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. TlomyueHue n300paKEHUM ¢ TOMOIIBIO COOUPAIOIEH JIMH3BI.
Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparoieit
JIUH3BIL.

6. OMBbITHI 1O Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCIPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHN Yepe3
LIBETOBbIE (DUIIBTPBI.

Pa3pen 12. KBantoBbIe IBJICHHUA.

OmnsiTel Pesepdopaa u mimanerapHas mojaenb atoma. Mojens atoma bopa.
Hcnyckanue u norjioiieHue ceeta atoMoM. KBaHThl. JIMHETUaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- U ramma-usnydenus. CTpoeHUe aTOMHOTO
anpa. Hyxionnas wmozens aromHoro sapa. HWszoromsl. PaanoaxtrBHBIE
npeBpaienus. [lepuon nonypacmnaaa aTOMHBIX sJiEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsiiOBOrO0 M MAacCOBOTIO YHUCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3p Macchl M dHepruu. Peakuumm cuHTe3a U
nenenus snep. Uctounuku sneprun ConHIa U 3BE3I.

Anepnas sHeprervka. J[eMCTBUS paguOAKTUBHBIX H3IYYECHH HA IKUBbBIC
OpraHU3MBL

Hemoncmpayuu.

1. CHekTpbl U3ITy4YE€HUS U HOTJIOIEHUS.

2. CrekTpsl pa3IuyHbIX Ta30B.

3. CoekTp BoJopoza.

4. HabmoneHnue TpekoB B kamepe Buiibcona.

5. Pabora cuéTunka HOHU3UPYIOIMIUX U3ITYICHHH.

6. Perucrtpanus uszinyyeHus NpupOAHBIX MUHEPATIOB U ITPOIYKTOB.

Jlabopamopnuie padomwt u onvimet.

1. HalGnrogeHue CIIONIHBIX U TIMHEWYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (hOHA.

IHoBTOpHUTENBHO-0000IAKOIINI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOMINNI MOTYJb MIPEAHA3HAYEH JJISI CUCTeMAaTH3allun
u  0000mIeHUsT MOPEAMETHOTO  COJEpkKaHUA W ONbITa  JIEITEIBHOCTH,
MPUOOPETEHHOTO MPH U3YYCHUH BCETO Kypca GU3HMKHU, a TaKKe ISl TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »SK3aMEHy 10 (u3uke i1 00ydaromuxcs,
BBIOPABIIIMX ITOT YUYEOHBIN MPEIMET.

[Ipy n3ydyeHUM JAHHOTO MOAYJSl PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JEATETHPHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTIKCHHUE MPEIMETHBIX H
METaNpEeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, Qopmupyercs
€CTEeCTBEHHOHAyYHasi TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIEIOBaHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHATH (Pu3ndecKue
SBJICHUSI, TPUMEHSA TMOJyYCHHBIC 3HAHUWA, pElIaTh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3/eiia pean3yeTcs
3a cu€Tr TOro, 4To OOydJaroluecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
[peJIaracTcs:

Ha OCHOBE IIOJIy4YEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHATH
(bu3nYecKue IBICHUS B OKPY>KAIOIIEH MPUPOJIC U TTOBCETHEBHOM KU3HU;

MCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIICOBAHUS (PU3HMUECKUX SIBIICHUN, B TOM
YyyCIie IS IPOBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HAMOOJEE BAKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, MMPAKTUYECKOT0 UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB
SHEPIuu.



IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne HpuU3MKM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAIPABICHO

Ha JIOCTI)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzydenus Gpu3NKu Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS

y oOyuatomerocsi 6yayT cOpMUPOBaHbI CIEAYIONINE JTHUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTPpHOTHYECKOT0 BOCIUTAHMS:

- IPOSBJICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
buznuecKoil HayKu;

- IEGHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpasKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 0OCY>KJIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM NMPUMEHEHUEM JTOCTIIKCHHMA
buzukuy;

- OCO3HAaHHUE BAXHOCTH MOPATBHO-ITUYECKUX MPUHIIMIOB B JCSATEIBHOCTH
YYEHOTI0;

3) 3CTeTHYECKOr0 BOCTIUTAHUSA:

- BOCHPUSTHE ICTETHUECKUX KayeCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI' 0 MIO3HAHMS:

- OCO3HAHHME IEHHOCTH (HU3UYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTHW, BAXKHEHIIEH COCTaBISIONIEH
KYJIbTYPBI;

- pa3BUTHE HAy4YHOW JFOO03HATEILHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
NEeATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIHOHAJIBHOI0 0JIATONOTY UM
- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TIpaBUJ O€30MaCHOrO IOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOraxX, C AIEKTPUYECKUM M TETUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBbIKa peQUIEKCHH, MPU3HAHME CBOErO IpaBa Ha
OIIUOKY U TAaKOT'O e MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOT0 BOCIMTAHMS:

- aKTMBHOE y4YacTHE B PEIIEHWU MPaKTUYECKHX 3aaad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3allMk, TOpoja, Kpas) TEXHOJOTUYECKOH U



COLIMAJIBHOM HAIpPaBJIE€HHOCTH, TPEOYIOIIUX B TOM YHUCIE€ U (PU3NYECKHX
3HAHUM;

- UHTEpEC K MPAKTHUYECKOMY U3YUYEHHIO MPOodeccuid, CBA3aHHBIX C (PU3HUKOI;

7) 3K0JIOTHYECKOI0 BOCIIUTAHUSA:

- OpHUEHTalUsl Ha NMpPUMEHEHHE (PU3MUYECKUX 3HAHWUU JJI1 pElIeHUs 3ajad B
00JaCTU OKpY’KAIOIIEH Cpeabl, IJJAHUPOBAHUS IOCTYNKOB M OLEHKUA HX
BO3MOYKHBIX MTOCJIEICTBHUM JIJIs1 OKPYXKAIOLIEH CPEibl;

- OCO3HaHHE TJIO00ATBHOTO XapakTepa KOJOTUYECKUX MpOoOJieM M IMyTel uX
pEILICHNUS;

8) aganTanum K M3MEHSIIOIUIMMCH YCJOBHMSAM COLMAJIBHOW M NPHPOJHON
cpenbl:

- TOTPEOHOCTh BO B3aUMOJEHCTBUM TIPH BBINOJHEHUH HCCIEIOBAaHUA U
IPOEKTOB (PU3MUECKON HAIPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
IPYTHX;

- TIOBBIIICHHE YpPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JESITeIbHOCTD;

- MOTpeOHOCTh B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HcIie (HOPMYIUPOBATH
UJeH, OHSITHSL, TUIIOTE3bl O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

- OCO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH B o0nacTu
buzukuy;

- IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3HMUECKUX 3HAHMIA;
- CTPEMJICHHE aHAJIU3UPOBATh U BBISABIATH B3aUMOCBSI3U IIPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCIIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHMIA;

- OLICHKAa CBOMX JEWCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX IN100aTbHBIX OCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B PE3YIbTATC OCBOCHHA IIPOIrpaMMBI II0 (1)I/I3I/IKC Ha YPOBHC OCHOBHOI'O

oOmrero oOpa3oBanus y oOyydaromierocs Oyayt chopMUpOBaHbI MeTaNpeIMeTHbIe
Pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCATbHBIC YIeOHBIC CHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISATHBHBIC
YHUBEPCATbHBIC yUeOHBIC JCHCTBHSI.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue 1eicTBUA:

e BBIBISITh W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BIICHMIA);



yCTaHABIWBATh CYIIECTBCHHBIA MPHU3HAK KJIaCCHU(PUKAINHA, OCHOBAHHS JIJIS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W IMMPOTHBOPEYHS B paCCMaTpUBAaEMbIX (paKTax,
JTAHHBIX ¥ HAOIFOICHHSIX, OTHOCSIINUXCS K (PU3NISCKUM SBICHUSM;
BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIC CBS3U MPU U3YYCHUU (PU3MUECKHUX
SIBJICHUM U MPOIIECCOB, JI€TaTh BBIBOJBI C MUCIIOJIb30BAHUEM JEAYKTHBHBIX
Y UHAYKTUBHBIX YMO3AKIIOYEHHUH, BBIABUTATh TUIIOTE3bI O B3aHMMOCBSI3SIX
(M3UYECKUX BEIIMYNH;

CaMOCTOATENILHO BBIOMpATh CIOCOO pelieHuss Y4eOHOM (U3HYeCcKOoM
3aJaun (CpaBHEHUE HECKOJIbKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJIAIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICJICHHBIX KPUTEPHEB).

BazoBble ucciienoBareLCKHe 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUN HHCTPYMEHT MO3HAHMUS,
IPOBOAMTH MO CAMOCTOATEIBHO COCTABICHHOMY IJIaHY OIIBIT, HECJIOKHBIHI
bu3nyecKknii IKCIEPUMEHT, HEOOJNBIIOE WCCIEeNIOBaHNE (PUIUIECKOTO
SIBIICHHST,

OLICHWBAaTh HA NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALIHUIO,
MOJTyYEHHYIO B XO/I€ MCCIIEIOBAHUS HIIM IKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOABI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIICJOBAHMS;

IPOrHO3MPOBATh BO3MOXKHOE  JajbHelliee pa3BUTHE  (U3NYECKUX
IPOLIECCOB, a TAKXKE BBIABUIATh MPEAIIOJIOKEHNUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSTH Pa3IUYHbIC METOABI, MHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
otOope WHGOPMAIMK WM JAaHHBIX C YY4ETOM TNPEUIONKCHHON ydeOHOM
(bu3HIecKo 3a1a4H;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUJOB U (hOPM IPEICTABICHHMS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHUMAIbHYIO (QOpMYy TIpeICTaBICHUS
uHpOpMAllMd W WUTIOCTPUPOBATH peIIacMble 3a/addl  HECIOKHBIMU
CXEeMaMH, JJHarpaMMaMH, HHOU TpaUKON U X KOMOMHAIIHSMH.

KoMmyHnKkaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS:

B XOJC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMbI U
BBICKA3bIBaTh HWJICH, HAIICIICHHBIC HA PCIICHHE 3aJa4yd W IOJCpKaHUE
0J1aroKenaTeILHOCTH OOIIECHNS,;

COINOCTABJIATh CBOW CYXICHHUS C CYXIACHHSIMH JPYTUX YYaCTHHUKOB
Jauajora, OOHapy»XKUBaTh Pa3IUYUC M CXOACTBO ITO3UIIHH;



BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEICTABIATh PE3YIbTAThl BBHITIOJHEHHOTO (PH3NIECKOTO OIBITA
(3KCIIepUMEHTA, UCCIIEJOBAHUS, TPOEKTA);

MOHUMAaTh W  HUCIOJb30BaTh  IpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUyAIbHOW palbOThl MNpHU PEIIEHUH KOHKPETHOW (Hu3ndyeckoin
pOOJIEMBI;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeAesTb pOiH, OO0CYXKIaTh IPOLECCHl HU
pe3yIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHX JIFO/ICH;
BBIIMIOJIHATH CBOIO YacTh pabOThI, JOCTUras KAU€CTBEHHOI'O PE3ysbTara o
CBOEMY HAIPABICHUIO W KOOPAWHHMPYS CBOM JACUCTBUSA C JAPYTHMH
YICHAMH KOMAaHJIbI;

OLICHMBATh KAayeCTBO CBOErO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENbHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHSL.

Pel"yJIﬂTl/IBHble YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI

Camoopranmn3anusi:

BBISIBJISATh MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYalHSIX, TPEOYIOIIUX
TUTSL pelieHus] PU3NYECKUX 3HAHUI,

OPHUEHTHPOBATbCS B  PA3IMYHBIX MOJAXOJAaX MPHUHATHS  PELICHUH
(MHAMBUAYaJIbHOE, MPHUHATUE PEUICHUS B TCPYIIE, NPUHATHE pEUICHUN
rpynmnoun);

CaMOCTOSITENTFHO COCTaBJIATh AITOPUTM pelIeHus: (PU3NUecKoi 3a1auu Win
IUTaHA HCCIIEJIOBAHUS C YYETOM HMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATh IIPEJIaracMble BAPUAHTHI PELLICHUN;
JieNaTh BIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHbIA HHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MIPEUIarath IJIaH €€ N3MECHECHUS;
OOBSICHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHIXKEHHUS) pPE3yJbTaToOB
JESITeIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCJIE B XOJ BBINOJHEHUS
(GU3MYECKOTO UCCIENOBaHHWS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HMKIIMX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIN U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4yejaoBeKa B XOJE CIopa WU AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHS U JIOTUKY JPYroro;
MpHU3HaBaTh CBOE MPABO Ha OMMOKY MPH pEHIeHNH (PU3NIECKUX 3a/1a4 WITH
B YTBEPKJICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPABO JPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoHIily 00yueHus B 7 Kjaacce nMpeIMETHbIE pe3yJIbTaThl HA 0230BOM YpOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKHME U XUMUYECKUE  SIBIICHUS,
HaOII0ZIcHUE, SKCIEPUMEHT, MOJEINb, THIOTe3a, €IWHHUIIBI (PU3MYECKHX
BEIIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHs BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, IPIMOIIMHEHHOE), TPACKTOPHS, PABHOICUCTBYIOIIAS CHJIA,
nedopmanus (ympyras, IUlacTHYEcKas), HEBECOMOCTb, COOOIIAIOIIHAECS
COCY/IBI;

pasnuyath sBiaeHUsA (Auddy3us, TEIUIOBOS JABMKCHUE YAaCTHIl BEIICCTBA,
paBHOMEpPHOE  JBWKEHWE, HEPAaBHOMEPHOE  JBIDKCHHWE, HWHEPIHS,
B3aMMOJECHUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aAKPEIJIEHHOW OCBIO
BpallleHUs, Tiepeiaya JaBICHUs TBEPABIMU TEIAMHU, KUJIKOCTAMU U Ta3aMH,
aTMoc(epHOe JaBJICHHE, IUIABAaHUE TEJ, IMPEBPAIICHUS MEXaHWYECKON
DHEPTUN) MO ONMHUCAHHUIO WX XapPaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBICHUE;

pacmo3HaBaTh MPOSIBJICHHUE HW3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpYXalollleM MHpEe, B TOM 4HCIe (PU3NYECKUE SBJICHUS B MPHUPOJIE:
MpUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEKHUBOU
MPUPOJE, ACHCTBHE CHUJIBI TPEHHUS B TPUPOJEC W TEXHUKE, BIUSHUE
aTMOC(EpPHOTO JTAaBJICHHS Ha XUBOW OpraHW3M, IUTABaHUE PHIO, PHIYArd B
TeJIe YeJIOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3UUECKUX SBICHUM;
OMKCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (DU3UYECKUE SIBJICHUS, UCIIONb3YS
(bu3nIecKue BeTUINHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMSI, MyTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHIA TSHDKECTH, BEC Tea,
cuia  TpeHus, JaBieHue (TBEPAOro  Tena, IKUAKOCTH, Traza),
BBITAJIKMBAIOIIAs CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTh, IJICYO CHUJIBI,
MOMEHT CHJbL, KOI(DPUIIMEHT TOJE3HOrO0 JICUCTBUS MEXaHU3MOB,
KHHETHYECKass W TOTCHITMANbHAS SHEPrus), NMPH ONMHUCAHWUU IPABHIHHO
TpakTOBaThb  (M3WYECKUH  CMBICT  HCIONB3YEMBIX  BEIMYMH, WX
0003HaueHUA W EeAUHUIBI (U3UYECKUX BEIUYUH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3MUYECKYI0 BEJIUYHHY C APYTHMMHU BEJIWYMHAMU,
CTPOUTH TPaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3HIECKUX BEITUINH;
XapaKTepH30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS W IPOIECCHI,
UCIIOJNIb3Ysl TIpaBUjIa CIOKEHUs Cui (BIOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumea, MpaBUI0 paBHOBeCHs phiuara (6J10Ka),



«30JI0TOE TIPAaBUJIO» MEXAHHKH, 3aKOH COXPAaHCHUS MEXaHWYECKOU
DHEPTUH, TPH OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aIIACBIBATh €r0 MATEMATUYECKOE BBIPAKEHHUE;

O0OBSICHATH (hU3UUYECKUE SIBJICHUS, ITPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIC
W B KOHTEKCTE CHUTyallUl MNPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB C OMOpod Ha 1—2 M3y4EHHBIX CBOMCTBA (hM3HUECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3anadyd B 1—2 JEHCTBUS, HCHOJbB3Yys 3aKOHbI H
bopMysbI, CBs3BIBarONIUE (PU3MUYECKHE BEIWYMHBI: HA OCHOBE aHAIM3a
YCJIOBUS 3a/1a4M 3allMChIBATh KPaTKOE YCJIOBHE, MOJICTABISITh (PU3UUECKUE
BENIMYUHBI B (DOpPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE /I PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUMHBL

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO pEIIUTh TIPH ITOMOIIU
(M3UYECKUX METOJIOB, B ONTMCAHWUHU MCCIICAOBAHMS BBIJCISATH MPOBEPIEMOE
npeanojoxkenue  (Tumoresy),  pa3ivyatb W UHTEPIPETUPOBATH
MOJIyYeHHBIM pe3yJIbTaT, HAXOAWTh OIMUOKHM B XOJE OINbITA, JETIaTh
BBIBOJIBI [10 €TO PE3YyJIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOACHWIO (U3UYECCKUX SBICHUM WIN
(bU3UIECKUX CBOWCTB Tel: bopMyIUpPOBATH MIPOBEPSIEMbIC
MIPEANOJI0KEHHS], COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pY/I0BaHUS,
3aMyUChIBATh X0/ OMBITa U (POPMYIUPOBATH BBIBOJIBL;

BBIMOJIHATh TPSIMbIE W3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tela,
00b€Ma, CHUJIBI W TeMIlepaTypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX W
M(pOBLIX MPUOOPOB, 3aMKUCHIBATH IOKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BEIUYUHBI OT
JIpPYrol ¢ HCMOJB30BAHUEM TPSIMBIX H3MEPEHUN (3aBUCUMOCTH MYTH
PaBHOMEpPHO JBHMXKYIIETOCS Tejla OT BPEMEHMU JBWKCHHUS TeEja, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Tella, KaueCcTBa 00pabOTKH MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YIUIMHEHUS TPYXXUHBI, BRITAJTKABAIOIICH CHIIBI OT 00BEMa
MOrPYKEHHOW YaCTH TEJAd U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN
MJIaBaHUs TeJl, YCIOBUM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM  Yy4eOHOTO HCCJIEAOBaHMS, CcoOUpaTh YCTAaHOBKY U
BBITIOJTHATh WM3MEPEHHS, CIACAYS MPEAIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPEe3yNbTaThl MOTYYECHHON 3aBHCHUMOCTH (PU3MUYECKHX BEIIMYUH B BHUJC



MPEJIOKEHHBIX Ta0nuIl U TpaduKOB, AeNaTh BHIBOJBI MO pe3yibTaTaM
HCCIIEIOBaHUS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKHX BEIUYHH (IJIOTHOCTH
BEILIECTBA JKUJIKOCTH W TBEPAOrO Teja, CUla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BbITAJIKMBAIOIIAs  CHJIA, JIEWCTBYIOIIAs  Ha
HNOTPYXKEHHOE B KUAKOCTh TENO, KOI(PPHUIMEHT MOJE3HOro AEHCTBUS
IPOCTBIX MEXaHU3MOB), CIeAys MpPEeAJOKEHHOM WHCTPYKLUUU: MpH
BBIIIOJIHEHUH W3MEPEHUI CcOOMpaTh 3KCHEPUMEHTANbHYIO YCTAHOBKY U
BBIYMCIITh 3HAYEHUE HCKOMOU BEJIMUHHBI;

coOJII0AaTh MpaBUila TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opyI0BaHHEM;

YKa3bIBaTh MPUHLMIBI AEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETpP, IMHAMOMETpP, COOOIMIAIOIIKECcs COCyAbl, OapomMerp,
phIuar, MOABUKHBIN M HETIOJBUKHBII OJIOK, HAKJIOHHAS MJIOCKOCTB;
XapaKkTepu30BaTh MPUHIUNBI JAECUCTBUA U3YYEHHBIX NpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YMHCIIE:
MOJAIINITHUKY, YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECKUH Mpecc,
MaHOMETp, BBICOTOMEP, NOPLIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
0 CBOMCTBaxX (PM3UYECKHUX SIBJICHUN U HEOOXOAUMBIE (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEpPHl  (HaXOOuTh  HH(OpPMALMIO O  MpUMeEpax)
MPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKMX 3HAHUM B IIOBCEIHEBHOM
KHU3HU A1 obecriedeHusi 0€30MacHOCTU MPH OOpaIEHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHsI 3J0POBbSI U COOIIOCHUS
HOPM 3KOJIOTUYECKOT0 MOBEJEHUS B OKPYKAIOIIEH cpene;

OCYIIECTBIATH OTOOp MCTOYHUKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHMS pA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uH(popManuMIo, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIB30BaTh MPHU BBINMOJIHEHUU YYEOHBIX 3aJJaHUil HAYYHO-TIOIMYJISPHYIO
JUTEpaTypy (PU3NYECKOrO0 COAECp)KaHUS, CIPABOYHBIE MaTepuasbl,
pecypcebl cetu MHTepHET, BiaieTh NpUuEMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpa3oBanus HH(GOPMALIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO;
Co371aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHbIE COOOLIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (HU3HMUECKOr0 COAEpKAHUS, B TOM
qucie MyOJu4HO JenaTh KpaTKHE COOOILIEHHUS O pe3yJbTaTax MPOEKTOB
WIM y4eOHBIX MCCIEAOBAHUN, NIpPU HSTOM TPAMOTHO HCIOJb30BaTh



W3YYEHHBI TMOHATUMHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUJIEHHE NPE3EHTALNEN;

P BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECIOBAHUU pPacHpeneisTh
003aHHOCTH B TpYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJlayaMH,
CICAUTh 3a BBINOJHEHUEM IUIaHA JCHCTBMM, aJEKBAaTHO OLICHHUBATH
COOCTBEHHBIH  BKJaJA B  JEATENBHOCTh  TIPYHNbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHniy oOyuenus B 8 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSHUS BEIIECTBA, KPUCTAIINYECKUE U
amop(dHbIe TeJa, HACHIIEHHBI W HEHACHIIMICHHBIA Tap, BIIAXKHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOW JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsijl, FIEKTPUUECKOE MOJE, MPOBOAHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUIA TOK, MArHUTHOE T10JIE;
pa3ianuath SBIEHUS (TEIJIOBOE pacIIMpEeHHE W C)KaTHe, Telonepesaya,
TEIJIOBOE PAaBHOBECHE, CMAaUMBAHUE, KAlMJULIPHBIE SIBJICHUS, UCHApECHHUE,
KOHJIEHCAllMs, IUIABJIIEHUE, KpUCTAIM3alus (OTBEpAECBAHUE), KUIICHHE,
Terjionepeaaya (TemIonpoBOIHOCT, KOHBEKIUS, U3IIy4YECHHE),
ANEKTPU3aLHUs TEJ, B3aUMOJICUCTBHE 3aps/IOB, NCUCTBUS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKAHHWE, B3aMMOJCHCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIWS)
[0 ONHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UUECcKoe SBICHHE,

pacrmo3HaBaTh MPOSBICHHE MW3YYEHHBIX (PU3WYECKUX SBICHHA B
OKpYKaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOE:
IIOBEPXHOCTHOE HATSHKEHWE W KalWULIPHBIE SBJICHHS B INPUPOJE,
KpUCTaUlbl B mpupoje, uznydeHue CoJiHLA, 3aMep3aHHe BOAOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUYECKUE
ABJIEHUSI B aTMoc(epe, AIIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiu, Jpeid MonocoB, POjb MArHUTHOTO MOJS JUIsl JKU3HU Ha
3emuiie, NOJSIPHOE CUSHHE, TIPH ATOM MEPEBOAUTH MPAKTUYECKYIO 33/1ayy B
y4eOHYI0, BBIJICTSATh CYIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PUBHMUECKUX
SIBIICHU;

ONUCHIBaTh U3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHUS, UCIIONIb3YS
¢u3nyeckre BEIMUMHBI (TEMIIEpaTypa, BHYTPEHHS SHEPTUsi, KOJIUYECTBO
TEIJIOTHI, yJENbHasg TEIUIOEMKOCTh BEIECTBA, YAEIbHAas TEIIOTa
TUTABJICHUS, yNeJbHas TEIuIoTa MapooOpa3oBaHus, yleldbHas TeIIoTa
CTOpaHHs TOIUIMBA, KOIPQOUIUEHT TMOJIE3HOTO JACHCTBHS TETUIOBOM



MAIllMHbI, OTHOCUTEJIBbHAS BIIAXKHOCTb BO31yXa, DJIEKTPUUYECKUHN 3apsif,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIECHHUE IPOBOIHUKA,
yIEIbHOE  CONPOTHBIIEHHWE  BemlecTBa, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO  TOKA), MpPHU ONUCAHUM MPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICIT HMCTIONBb3YEMbIX BEIWYUH, OOO03HAUYECHUS W CIUHULIBI
bu3nyecKnx BENWYUH, HAXOAWTH (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(Gu3MYECKyI0 BEIWYUHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJNB3Yysl OCHOBHBIEC IIOJIOKEHHUSI MOJEKYJSPHO-KHHETUYECKOM TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3ULMU MOJeH (Ha KaYEeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LIEH, 3aKOH
JUxoynsi—JIeHna, 3akOH COXpaHEHUS DJHEPruu, IIpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBaTh €r0 MaTeMAaTUYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE TPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUld NMPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTHh 00BCHEHUE U3 1—2 JOrH4ecKux
IaroB ¢ OMOpod Ha 1-2 HW3y4EHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3MUECKUX 3aKOHOB MJITM 3aKOHOMEPHOCTEH;

peuarb pacu€THhle 3aaaud B 2—3 JEWCTBHS, HCIOJb3YsS 3aKOHBI WU
(dopMyIibl, CBs3bIBaKOLIME (PU3MUECKHE BEIMUMHBI: HAa OCHOBE aHalM3a
YCIIOBHSI 3a/layd 3aIlMChIBAaTh KPAaTKOE YCIIOBHME, BBIABIATH HENOCTATOK
JaHHBIX ISl peUIeHHWs 3aJadd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEO0OXoAMMBbIE JUIsl €€ peleHus, NPOBOAUTh pPACUEThl M CpPaBHUBATh
MOJIy4YE€HHOE 3HauYeHUEe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh IPU [OMOIIU
(u3NYECKUX METO/OB, HCHOJb3Yysl OINUCAHUE MCCICAOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEIIOIOKEHUE, OLCHUBATh NPABUIBHOCTD IOPSIKA
IIPOBEJICHUSI UCCIIEA0BAHUsA, 1E€TaTh BBIBOIBI;

OPOBOAWTH OMBITBI TIO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
(¢u3nYECKUX CBOWCTB TN (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBICHHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MpU M3IYYCHUU OT IIBETa H3Iydaronied (MOriomaromieil)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOABI OT TEMIIEPATYPbl KUJIKOCTH U
IJIOIAA €€ IIOBEPXHOCTH, JJIEKTpHU3alus Tel W B3aUMOJCICTBUE
ANEKTPUYECKUX  3apsiioB, B3aUMOJCHCTBUME IIOCTOSHHBIX MAarHMTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHATHOTO TIOJII Ha IPOBOAHUK C TOKOM, CBOKCTBA JJIEKTPOMAarHuTa,



CBOMCTBa 3JIEKTPOJABHUTIATENsl TOCTOSHHOIO TOKa): (OpMYJIUpOBATh
MpOBEPSiEMBbIC MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHus, ONUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOJBL;
BBIIIOJIHATh ~ NPAMBIE  W3MEPEHHS  TEMIEPAaTypbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpPSOKEHUS C MCHOJb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB M JIaTYMKOB (PU3UUYECKMX BEIMYMH, CPAaBHHUBATH
pe3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHOM a0COJIFOTHOM MOTPEUIHOCTH;
IPOBOAMTDH UCCIEAOBAHNE 3aBUCUMOCTU OJAHON (PU3NUECKON BETMYMHBI OT
Apyroi C UCIHOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUU  (3aBUCHMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUJIMHBI, IJIOMIAIM MONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUIIBI TOKA,
UAYIIEro 4Yepe3 IMPOBOJHUK, OT HANpsDKEHUS Ha IPOBOJHUKE,
UCCJIENOBAHNE IOCJIEIOBATEIBHOIO UM  IMAPAJUIEIBHOIO  COEIWHEHUN
MIPOBOJIHUKOB): IJIJAHUPOBAaTh MCCIIEOBaHUE, COOUpaTh YCTAHOBKY U
BBITIONHATh WM3MEpPEHUs, Cleaysl MpesIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BUAE TaOmul U TpaduKoOB,
JIeJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBaHMS;

IPOBOANTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BeIUYUH (yIenbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIENysl MPEII0KEHHON WHCTPYKLHH, U
BBIUUCIIATh 3HAUEHNUE BEJIUUMHBI,

coOII0AaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
000opyI0BaHHEM;

XapaKTepu30BaTh INPUHLUNBI JACHCTBUS H3YYEHHBIX [PUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONUCaHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIBTMETP, CUETUMK OJIIEKTPUUYECKOM SHEPIHH, SIJIEKTPOOCBETUTEIbHBIC
npuOOpbl, HArpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE
MPEAOXPAHUTEIHN, FIEKTPOMATHUT, 3JEKTPOIBUTaTeIb MOCTOSHHOIO TOKA),
WCIIONB3YSl 3HAHMS O CBOMCTBAX (PM3UUECKHUX SIBICHUW W HEOOXOAMMBIE
busznyecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
LEeMnel ¢ MOCIe0BATENbHBIM U NAapAJIEIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasziunyasl ycJIoBHbIE 0003HAUECHUS FIEMEHTOB 3JIEKTPUUECKUX 1IETel;



MPUBOANTh  MPUMEPHl  (HAXOAWTh HWHPOPMAMIO O  MpUMEpax)
MPAKTUYECKOTO HWCIOIL30BaHMS (HU3UYECKUX 3HAHWA B ITOBCEIHEBHON
KU3HU NIl obecrieueHust 6€30MacHOCTH MPpU 0OpallleHuu ¢ MpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3JI0pPOBbsI M COOJIOJICHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK HWHGOpMauK  (HU3UIECKOTO COACP)KAHUA B
NHTepHeTe, Ha OCHOBE HWMCIONIMXCS 3HAHUH W MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHHUKOB  BBIJACIATH  HMH(POPMAIMIO, KOTOpas
SABJISIETCS] IPOTUBOPEUMBON UITM MOXKET OBITh HEJIOCTOBEPHOIA;
MCIIOJIb30BATh MPHU BBHIMOJIHEHUU Y4€OHBIX 3aJlaHUi HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy  (U3MYECKOTO  COJACPXKAHUSA, CIPABOYHBIC MaTepHAIIBI,
pecypchl cetu HTepHET, BIaieTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37laBaTh COOCTBEHHbIE MHCHMEHHBIE U KpPATKUE YCTHBIC COOOIICHHUS,
0000masi wHOpPMAIMI0O U3 HECKOJbKHX WMCTOYHUKOB (HHU3UICCKOTO
colepkaHus, B TOM 4YHCIE NyOJUYHO TIPEACTABIATh PE3yJIbTATHI
MIPOEKTHOM WJIU MCCIIEIOBATEIBCKON JESITEIbHOCTH, MPU ATOM IPaMOTHO
UCIIOJIb30BAaTh M3YUYCHHBIM TOHATUHHBIN  amnmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

MpU BBHINIOJHEHUU YYEOHBIX TPOEKTOB M MCCIENOBAHUN (PU3UUYECKHUX
MPOIIECCOB pachpenesisiTh 00s3aHHOCTH B TPyMIe B COOTBETCTBUU C
MMOCTaBJICHHBIMH 3aJa9aMH, CICAUTH 3a BBITIOJIHCHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBATh COOCTBEHHBINM BKIIAT B
JeSITEHLHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/JICHCTBUE,
MIPOSIBJISISt TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHA: CUCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHUS, OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBIKEHUS, AePopMarus
(ympyrasi, miacTUdeckas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTb U MEPErpy3ku, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSAXKECTH TBEPAOIO TeJa, paBHOBECHE, MEXAHUUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK H YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJTa JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U AaTbHO30PKOCTH,
CIEKTPhl UCITYCKAHUS U TOTJIONICHUs, anbda, 0eTa- U raMMa-u3TydeHus,
M30TOIIbl, IICPHAsl SHEPreTUKA;

paznuyaTh SIBJI€HUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEUHOE
JIBU)KCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE IO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, peaKTUBHOE ABWIKEHHE, KOJeOaTeabHOE JBIXKEHUE (3aTyXarouue M
BBIHY)KJICHHBIE KOJCOaHMsI), PE30HAHC, BOJIHOBOE IBMIKEHHUE, OTPAXKCHUE
3ByKa, IPSIMOJIMHENHOE PAaCHPOCTPAHEHHUE, OTPAXKECHUE U IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CIIEKTP UM CJIO)KCHME CIEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS CBETA,
€CTECTBEHHAsA PAJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa
M3JIYyUYEHHS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SABJICHHM B
OKpyXaromeM Mupe (B TOM Yuciae (U3NYCCKUE SBICHUS B TPHUPOJE:
MPWINBBI U OTJIMBBI, IBMKEHUE TUIaHET COJTHEUHON CHUCTEMBI, PEAaKTUBHOE
JNBW)KECHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH,
3EMJICTPSACEHNUE, CEUCMUYECKHME BOJHBI, IYHAMH, 3XO, LBETa Tedl,
ONTUYECKHUE SIBJICHUS B MPUPOJIE, OMOJOTUYECKOE ICHCTBHUE BHUJIUMOTO,
yabTpaUOJIETOBOITO W PEHTIEHOBCKOTO U3JIYYEHUU, €CTECTBEHHBIN
paauoOaKTUBHBIA (POH, KOCMHUYECKHE JIy4YH, PAJUOAKTUBHOE H3IIyUEHUE
IPUPOJAHBIX MHUHEPAIOB, JCUCTBUE PAAUOAKTUBHBIX HW3IYy4YCHUU Ha
OpraHu3M 4eJIOBEKa), MPU ITOM MEPEBOJUTh MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OTKCHIBATh M3yUYCHHBIC CBOMCTBA TE M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YSI
¢u3nYecKkue BEIUYMHBI (CpPEelHsSsl MU MIHOBEHHAs CKOPOCTh Tejla MpH
HEPABHOMEPHOM JIBMKCHUHU, YCKOPEHHUE, MEPEMEIICHUE, IIyTh, YIJIOBas
CKOpOCThb, CHJIA TPEHHS, CHJIA YIPYIOCTH, CWIa TSHKECTH, YCKOPECHHUE
CBOOOJTHOTO TAJEHUS, BEC Tela, HMITYyJIbC Tella, WMIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, MOTCHI[MAIbHAS DSHEPrus Tela,
IOJHATOTO HaJ IOBEPXHOCTBIO 3€MJIM, IOTCHUHUAIbHAS JHEPIrUsl CHKATOU
MPYXWHBI, KUHETHUYECKAs DJHEPrus, IIOJHAS MEXAHWYECKAs DJHEPrus,
MepUOoJ U YacToTa KoJieOaHUM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHUSI CPEJibl), IPU ONMUCAHUU
MpaBUJILHO TPAKTOBaTh (DU3MYECKUH CMBICT HCIOIB3YEMbIX BEJIUYUH,
0003HaueHUd W €AUHMIIBI (U3UYECKUX BEIUYUH, HAXOAUTHh (HOPMYIIBI,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TPAPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITNYINH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS M IPOIIECCHI,
HCIOJIb3Ysl 3aKOH COXPAHCHUS SHEPIUM, 3aKOH BCEMHUPHOTO TATOTECHUS,
[PUHIMIT CYNEPIO3ULHUA CWJI, NPUHLMI OTHOCUTENbHOCTH ['ammnes,
3akOHbl HBIOTOHA, 3aKOH COXpPAHEHUS WMITYJIbCA, 3aKOHBI OTPAXKECHUSA U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aPsA10BOTO U MAaCCOBOTO YUCEI



NP SEPHBIX PEaKIUsAX, MPH STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aMUCBIBATH €0 MAaTEMaTHUECKOE BBIPAKCHHUE;

OOBSCHATh (U3NUYECKHE TPOIECChl W CBOMCTBA Tell, B TOM YHCJIE H B
KOHTEKCTE CHUTYyaIllil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMUECKUX
IIaroB ¢ OMOpPOW Ha 2—3 H3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacyéTHblE 3a7aud (ONMUpamIIMecs Ha cucreMy u3 2-3
YpaBHEHUI), UCIIOJb3Ysl 3aKOHBI U (POpMYJIbI, CBSI3bIBAIOIINE (pU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUSA 3aJaud 3allMChIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (POpPMyJIbI, HEOOXOAUMBIE AJISl PELEHUS, IPOBOJUThH PACUETHI U
OLICHHWBATh PEAIUCTUYHOCTh IMOJYYEHHOTO 3Ha4YeHUs (U3UYECKOM
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh TPU T[TOMOIIU
(¢u3NYECKUX METO/OB, HCHOJIb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICIATH
IPOBEPSEMOE  NIPEIION0KEHNE, OLEHUBAaTh IPABUWIBHOCTh IOpsAKa
MPOBEJCHUSI  MCCIICJIOBAaHMS, JIeNaThb  BBIBOABI, HHTEPIPETHPOBATH
pe3yNnbTaThl HAOIIOICHUH U ONIBITOB;

OPOBOAWTH OMBITHI TI0 HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢u3nyecKux CBOMCTB Ted (M3yyeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTh MEpHOJa KOJEOAHWW MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT
aMIUTATYbI MaJIbIX KOJIeOaHUM, IPSIMOJIMHEHHOE pAacIpOCTPAHEHHUE CBETA,
pa3joXeHne OeloTo CBEeTa B CIIEKTP, U3yYCHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajle M CBOMICTB H300pa)k€HUs IMpeAMeTa B coOMparouieit
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIIEKTPOB H3JIyYEHUs):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOUYHOTO Habopa
o0Opy/lOBaHUs, OMUCBIBATH XOJ ONbITAa H  €ro  pPe3yibTaThl,
(bopMyJIHpOBaTh BHIBOBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUMN, OTPEIeIIss
CpelHee 3HayeHHe U3MepsieMOM BeIUYMHBI ((POKYCHOE pAaCcCTOSTHUE
coOuparoiieil JIMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a H3MEpPEeHUs
(M3MepuTEIHLHOTO PUOOPA);

MPOBOANTHh HCCIEAOBAHUE 3aBUCUMOCTEH (PH3UYECKMX BEIUYUH C
MCIIOJIb30BaHUEM NPSIMBIX M3MEPEHUN (3aBUCHMOCTb IYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIKEHHUU O€3 HauyajibHOW CKOpPOCTH, IMEpHoja
KoJje0aHUM MaTeMaTH4YeCKOro MasTHUKAa OT JJIMHBl HUTH, 3aBHCHUMOCTH
yria OTpa)XeHHsI CBETa OT yria MaJCHHUS M yria MpeloMIICHUs OT yria



NajieHusi): IUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (UKCHpPOBATh PpE3yJbTaThl IMOJYYEHHOH 3aBUCHUMOCTH
¢bu3MYecKuX BETUYMH B BUJEC TaONHI] U rpadUKOB, JIEJIaTh BBIBOJBI IO
pe3yibTaTaM HCCIIeIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (HU3UICCKUX BEIUYHH (CpeaHss
CKOPOCTh M YCKOPEHHE Tela TIPH PaBHOYCKOPEHHOM JIBWKCHHH,
YCKOpPEHHE CBOOOJHOTO TaACHHS, XECTKOCTh MPYKHUHBI, KO UIIMCHT
TPEHUSI CKOJBXEHUS, MEXaHW4YecKasg paboTa M MOIIHOCTh, YacToTa U
NnepuoJl KoJeOaHWl MaTeMaTH4eCKOro ¢ MPYKUHHOTO MAasiTHUKOB,
ONTHYECKas CWila CcOOWparomiell JHWH3bI, PATUOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh IKCIICPUMEHTAIBHYI0 YCTaHOBKY W
BBITIOJIHATh U3MEPEHHUS, CIeAysl MPEJIO)KEHHON MHCTPYKIMH, BBIYUCISATD
3HAUYEHUE BEJIMUMHBI U aHATTU3UPOBATH MOTYYEHHBIE PE3yJIbTAThI C YUETOM
3aJIaHHOW TTOTPEITHOCTU U3MEPECHHUI;

coOI0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ 1abopaTopHbIM
000pyIOBaHHEM;

paznuyaTh OCHOBHBIE TPU3HAKH M3YUYCHHBIX (PU3UYECKUX MOJCIICH:
MaTepuaNbHas TOYKA, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, Jyd4, TOHKas JMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeTIb ATOMHOTO SJIpa;

XapaKkTepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OmHUcaHus (B TOM YHCIIE:
CIIUIOMETp, MAaTYUKHA IIOJIOKCHHS, PACCTOSIHUS M YCKOPCHHs, pakera,
9XOJOT, OYKH, TEpHucKom, Qoroanmapar, ONTHYCCKUE CBETOBOJIBI,
CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HWCHONB3Yys 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUM W HeoOXoaumble (HU3MUYECKUE
3aKOHOMEPHOCTH;

HCITOJIB30BaTh CXEMBI M CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKUX ITPOIIECCOB
MpU pEUICHUU YYEOHO-MIPAKTUYECKUX 3a]ady, ONTHYECKUE CXEMbl s
MOCTPOEHUS N300paKEHU B MIIOCKOM 3€pKalie U coOuparoiie JMH3e;
MPUBOANTh  MPUMEPHl  (HaXOAWTh HWHPOPMAMIO O  MpUMEpax)
MPAKTUYECKOTO HCHOJIB30BaHUS (DU3UUYECKUX 3HAHWN B TOBCEIHEBHOMU
KU3HU NIl obecrieueHust 6€30MacHOCTH MPpU OOpallieHuu ¢ MpudopaMu U
TEXHUYCCKUMH YCTPOUCTBAMH, COXPAHCHHUS 3I0POBbS U COOJIOICHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBJIATh TOUCK HWHGOpMauK  (HU3UIECKOTO COACpKAHUA B
HNuTtepHeTe, caMocTosATEbHO (POPMYIIUPYS TOUCKOBBIN 3aIIPOC, HAXOIUTh



IIyTH OINpPEAEIICHHs] TOCTOBEPHOCTU MOIYYEHHOU MH(POPMALMU Ha OCHOBE
MMEIOLIUXCS 3HAHUN U JOTIOJIHUTEIbHBIX NCTOYHUKOB;

MCIIOJIB30BaTh MPU BBINMOJIHEHUU YYEOHBIX 3aJJaHUil HAYUYHO-TIOIYJISIPHYIO
TUTEPATYpy  (PU3UYECKOrO  COJAEpX aHUSA, CIPABOYHBIE MaTepHUaIbI,
pecypcenl cetu IHTEpHET, BiafeTh MpUEMaMu KOHCIIEKTUPOBAHUS TEKCTAa,
npeoOpa3oBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(POPMAIlMKM W3 HECKOJIBKHX HCTOYHUKOB (DU3UUECKOTO COICpKaHUS,
myOJIMYHO TPEICTABISTh PE3YIbTAThl MPOSKTHOM MM MCCIEA0BATEIHCKOM
NEATEIIBHOCTH, IMIPU OTOM TPAMOTHO  MCIOJIB30BAaThb  H3yYEHHBIN
NOHATUMHBIN anmapaT H3y4yaeMoro pasjeia (U3MKM U CONPOBOXKIATH
BBICTYIUICHHE Tpe3eHTauued ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IIVNTAHUPOBAHMUE

7 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoabsubie | IIpakTuyeckue
n/n NporpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bu6 K
1.1 ®du3zuka - HayKa 0 IpUpoe 2 nommorexa HO
https://m.edsoo.ru/7t416194
1.2 OU3NYeCKUe BETMIHHBI 2 1 bubmmorera [IOK
https://m.edsoo.ru/7f416194
. bubmorexa [JOK
1.3 EcrecTBeHHOHay4HbIN METO]1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Wroro no pazaeny 6
Pa3nen 2. IlepBoHayaibHbIe CBeICHUSI O CTPOCHUH BellecTBA
bubmmorexa [JOK
2.1 CtpoeHue BemecTBa 1
P . https://m.edsoo.ru/7f416194
) JIBr>KeHrEe U B3aUMO/ICHCTBHE YaCTHI] ) 1 bubnmoreka [IOK
’ BellleCcTBa https://m.edsoo.ru/7f416194
bubmmorexa [JOK
2.3 ArperatHsie COCTO erecTBa 2
Iperatpl TOAMHA BEECTS https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3gen 3. /IBu:xeHHe U B3auMO/eiicTBHE TeJl
3.1 MexaHnuecKoe IBIKEHUE 3 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
32 WNuepus, macca, mIOTHOCTh 4 1 bu6aunorexa [IOK



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

bu6aunorexa [IOK

33 Cuma. Buasr cun 14 2
https://m.edsoo.ru/7f416194
Wroro no pazaeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, "KUIKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus TBEPABIMU 3 bubnmnoreka [IOK
' TeJIaMM, )KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmorexa [IOK
42 5
JlaBIeHHE KHAKOCTH https://m.edsoo.ru/7f416194
bub6anorexa [IOK
43 A 6
TMOCHEpHOE JaBICHHE https://m.edsoo.ru/7f416194
44 JleiicTBrE )KUIKOCTH U ra3a Ha MOrpyKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTa m MomHOCTB. JDHeprus
bubmmorexa [JOK
>1 Pabora 1 mompmocTs 3 ! https://m.edsoo.ru/7f416194
bubmmorexa [JOK
2 II 1
> DOCTRIC MEXATHIMEI > https://m.edsoo.1ru/7f416194
53 MexaHu4deckasi SHEpTust 4 1 bubmorexa OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 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
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHUeE pa3aesioB H TEM nudpoBkIe
Ne ni/nn P Kontpoasnbie | IlpakTnueckue (ubp )
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Paznen 1. TenioBble siBJIeHUS
. bubmorexa [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
1.2 TenmoBbie IPOIIECCHI 21 1 5 Bubmorexa ITOK
https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
21 DJIEKTpUYECKUE 3apsbl. 3apsiKEHHBIE Tella 7 1 bub6maunorexa [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOAHHBIN PIEKTPUYECKUMN TOK 20 2 7 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHbBIE SIBIIEHUS 6 1 1.5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
bubmorexa [IOK
24 C) 4
JICKTPOMATHHITHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I1O ITPOI'PAMME 68 4 14.5



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

KoanuectBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHmue pa3aeiioB H TeEM nudpoBbIe
Ne ni/nn P Kontpoasnbie | IlpakTnueckue (ubp )
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Paznen 1. MexaHuuecKkHe siBJECHUS
L1 Mexanndeckoe IBUKEHUE U CIIOCOOEI €0 10 1 bub6maunorexa [IOK
' OIIMCaHUsI https://m.edsoo.ru/7f41a4a6
bubmorexa [JOK
1.2 B 7 20 1 3
3AUMOJICHCTBHC TeT https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHbI COXpaHEHUs 10 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3gen 2. Mexann4deckue Ko1e0aHusa M BOJTHBI
bu6 K
2.1 Mexannueckue KoiaeOanus 7 3 ubsmorexa IO
https://m.edsoo.ru/7f41a4a6
bubmorexa [IOK
2.2 MexaHUYeCKHE BOIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 15
Pa3znen 3. DjIeKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI
31 DNeKTPOMarHuTHOE MoJie U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 4. CBeToBLIE SIBJICHUS
4.1 3aKOoHBI pacIIpOCTpaHEHHUs CBETa 6 2 bubnmoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.2 JIMH3BI 1 ONITHYECKHUE TPUOOPHI 6 3 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6emoro cBera B CIIEKTp 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 15
Pa3gen 5. KBanToBbLI€e IBJICHUS
bubmorexa [IOK
5.1 14 4 1
CIIyCKaHHE U TOTJIOIIEHHE CBETa aTOMOM https://m.edsoo.r/7#4 1a4a6
5.2 CtpoeHue aTOMHOTO sijpa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bubmorexa [IOK
33 FlAepHbIe peakiiy ! ! https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 17
Pa3pnen 6. IloBTOpUTEIBLHO0-0000 1AM MOAYJIb
6.1 [ToBTOpeHue 1 0000IIEHIE COACPIKAHUS 9 ) bubnuorexa LIOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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
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IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4yacoB

Bcero

KounTtposabsHubie
padoTsbI

IIpakTnuyeckue
padoThl

DJIEeKTPOHHbIE
nupposbIe
o0pa3oBaTe/ibHbIE

pecypcsl

®dusuka — Hayka o npupoje. JABneHus
npupopl. PusndecKkue ABICHUs

MeXﬁHI/I‘leCKI/Ie, TCILIOBBIC, DJICKTPUUCCKHUC,
MAarHuTHBIC, CBETOBbBIC, 3BYKOBBIC ABJICHUS

duznyeckue BEIUUMHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPHU IIOMOILHU KUAKOCTHOTO
TEPMOMETpaA U JaT4yUKa TeMIepaTyphl”

Kak ¢usuka u n1pyrue ecrecCTBEHHbIE HAYKU
U3Yy4aroT npupoay. EcrecTBeHHOHAYYHbBIH
MeTto no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH ¢ TOMOIIBIO MOJCIICH

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

Ypok-uccnenosanue "[IpoBepka runoressr:
JaTbHOCTH MOJIETA APUKA, MTYIIEHHOTO
TOPU30HTAIILHO, TEM OOJIBIIE, YeM OOJIbIIe
BBICOTA ITycKa"

Crtpoenue BemiecTBa. OMNBITHI,
TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIIECTBA

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

Z[BI/I)KCHI/IC HaCTull BEIICCTBa

bubmorexa [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «ONbITH 11O

9 HaOJII0ICHUIO TETJIOBOTO PACIIUPCHHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIIECTBA
B3anMocBs3b MeX1y CBOMCTBAMU BEILIECTB B
1 pa3HBIX arperaTHbIX COCTOSIHUSAX U UX bubmorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHIA BOJIBI
12 MexaHndeckoe qBuxeHre. PaBHOMepHOE 1 bubmorexa [IOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
13 CxopocTtb. Enunauiisl ckopoctu Bubmorexa ITOK
https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu u BpeMeHH JBUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ac4
Huepnus. 3akoH nHepuuu. BzanMmoneincraue
15 Tell IIZaK [IpUYMHA Hsl\feHeHI/m CKOpOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JBYOKCHUS TEIT
16 [TImoTHOCTH BemecTBa. PacueT Macchl u bubmorexa [IOK
o0BeMa Tema 1Mo ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OmnpeaeneHue
TJIOTHOCTHU TBEPJIOTO TEJIa»
18 Pemenue 3amau mo teme "IlnoTHOCTH bubmorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuuia Kak XapaKTepUCTHKa B3aUMOICHUCTBUS
ten. Cuia ynpyrocru. 3akoH I'yka
Jlaboparopuas pabora «3yuenne
20 3aBHCUMOCTH pacTsbKEHUS (edopmanun)

MPY>XUHBI OT HpHJ’IO)KGHHOﬁ CHJIBI»



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
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SBnenue tsarorenns. Cuiia TSHKECTH

CBs3b MCKOAY CHIIOH TSPKECTH M MacCOM Telia.

bubnmnoreka [IOK
22 Bec Tena. Pemenue 3agad nmo teme "Cuia 1
" https://m.edsoo.ru/ff0al778
TSXKECTH

2 Cuia TSXKECTH Ha APYTUX IJIaHeTaxX. bubnmnoreka [IOK
Pu3nUecKre XapaKTEPUCTUKU IIJIAHET https://m.edsoo.ru/ff0al502

bubnmnoreka [IOK

24 N3mepenue cui. Jlunamomerp H

https://m.edsoo.ru/ff0al8cc
bubnmnoreka [IOK

25 Bec Tena. HesecomocTs H

https://m.edsoo.ru/ff0al778

2% CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 110 bubnmnoreka [IOK
OJIHOM IpsiMoM. PaBHOIEHCTBYIOILIAS CUIT https://m.edsoo.ru/ff0ala70

7 Pewrenue 3amgau no reme
"PaBHonelicTByro1mast cun"

73 TpeHue CKOJbXEHUS U TPEHUE MTOKOS. bubnmnoreka [IOK
Tpenue B IpUpoOIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBIKEHHUSI OT bubnmoreka [JOK
CHWJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTMPUKACAIOIIUXCS TTOBEPXHOCTEM

30 Pemenue 3anay Ha onpenesieHue
PaBHOJACHCTBYIOIIEH CHJIIBI
Pewenue 3amay no remam: «Bec Tenay,

31 «['padmueckoe nzodpakeHue cuim, «CHUIBD bubamorexa LOK

p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHIDY
KonTponbhas paboTa 1o remam:
32 «MexaHndeckoe ABIDKeHUE», «Macca,

IINIOTHOCTB», «Bec TC1a», <<Fpa(b1/1qec1<oe



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

n300paxenue cun, «CHUbD

3 Hasnenue. CiocoObl yMEHBIIICHUS U bubmorexa [IOK
YBEJIMYEHUSA JaBICHUA https://m.edsoo.ru/ff0a20a6
14 JlaBnienue raza. 3aBUCMMOCTb JaBJICHUS raza bubmorexa [JOK
oT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus TBEPABIMU TEIAMH, bubmmorexa [JOK
YKUJIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
16 JlaBiieHUE B )KMIKOCTH M Ira3e, BBI3BAHHOE bubmorexa [IOK
JICICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/lapiacHue B bubmorexa [IOK
KUJKOCTHU U Taze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmmorexa [IOK
38 Coobmarommecs cocyas: https://m.edsoo.ru/ff0a2970
39 ['mapaBauueckuit mpecc bubmorexa OK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiiHeBOM KU IKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuanab
41 CYILIECTBOBAHUS BO3/IYIIIHON 000JI0UKH bu6mmorexa LIOK
3emin. 3aBUCUMOCTB aTMOC(hepHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUS OT BBHICOTHI HAJl YPOBHEM MOpS
42 Bec Bo3nyxa. ATMOC(epHOE 1aBIcHHE Etl‘/clpij?/l;lrf:;sifrl?}f{fanbSa
13 N3mepenue atmochepHoro aapneHusi. Onsit bubnmoreka [JOK
Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTb aTMOC(EPHOTO JTABJICHHS OT bubmmorexa [IOK
BBICOTBI HaJl yPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe naBieHue bubnmnoreka [IOK



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
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Ha pa3s/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme "ArmocdepHoe

46 "
TaBJIEHHE
47 JlericTBuE )KUAKOCTH U ra3a Ha IIOrpyKEHHOE bubmorexa [JOK
B HUX T€JIO0. ApXuUMeioBa cuia https://m.edsoo.ru/ff0a3276
JIaGoparopnast padora «Onpenenenue
48 BLIT&EKHBE}O epl71 CHIIBI eﬁI:)TB TOLIEH Ha bubmorexa HOK
B A Yot https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPY>KEHHOE B JKUJIKOCTH)
JlaGoparopHnas pabora 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Tela B bub6maunorexa [IOK
BOJI€ OT 00bEMa OTPYKEHHOH B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Teaay»
Bbubnuoreka IIOK
50 IInaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabdora "KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U
onpeneneHue e€ rpy3onoabEMHOCTH"
Pemenue 3ama4d no temam: «IlnaBanue
52 cynoB. Bo3nyxomnnaBanue», «/laBienue bubmmorera [IOK
YHOB. yx L https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUJIKOCTEH U ra30B»
bubmorexa [IOK
53 Mexanunueckas padora
p https://m.edsoo.ru/ff0a3f82
bubmorexa [JOK
54 MountHocTs. EnuHUIIEI MOIITHOCTHU
B a H B https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacyér MoiHoOCTH,
pa3BUBaEeMOM MPH MOABEME T10 JeCTHUIIE"
56 IIpoctele MexaHu3Mmel. Peruar. PaBHOBecue

CHJI Ha pblyare



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

KonTtponsHas pabora o teme «/laBnenune

57 TBEPJIBIX TN, KUIKOCTEH 1 ra3oBy /
Bcepoccuiickas mpoBepouHast pabora
PesepBHylit ypok. Pabota ¢ TekcTamu 1o
58 TeMme «/laBienne TBEPBIX TE, )KUJIKOCTEH 1 bubnmnoreka [IOK
ra3oBy» / Beepoccuiickast mpoBepovHast https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuke, ObITY U IPUPO/IE.
59 Jlaboparopnas padora «/ccnenoBanue 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478¢
YCIIOBUM PAaBHOBECHSI pbluara
60 Pemenune 3agay mo teme «Y CIIOBUS bubmorexa [IOK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddurmenT monesnoro aeicTeus
61 MexaHu3ma. JlaboparopHas pabota 0.5
«M3mepenne KIIJI HaKJIOHHOH INIOCKOCTH»
& Pemenue 3agau no Teme "Pabora, bubmorexa [IOK
mMontHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexanunyeckas sHeprus. Kunerndeckas u bubnmnoreka [IOK
IIOTEHIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs1 MEXaHUYECKOIN SHEPrUn bubmorexa OK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAILHOE ONPEEICHUE
65 M3MEHEHUsI KHHETUYECKOHN U MOTEHLIUMAIbHON 1
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HAKJIOHHOM IJI0CKOCTH"
66 KonTponbnas padora o teme «Pabota u

MOILHOCTb. DHEPTUS»



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67

PesepBHylit ypok. PaboTa ¢ TekcTamu 1o
TeMe "Mexanuueckoe asmxenue"

bubmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHylit ypok. PaboTa ¢ Tekctamu 1o
teme "Pabota. MomiHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne uugpoBbie
Tema ypoka Konrpoasubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
OcHOBHbIE MOJIOKEHUS
. bubnmoreka [JOK
1 MOJIEKYJIIPHOKMHETHYECKOU TEOPUH U 1
https://m.edsoo.ru/ff0a5256
UX OIBITHBIE MOATBEPKACHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEPIOTO, KUJKOTO U | bubmmorexa [JOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHNE CBOKCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIIECTBA HA |
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun
5 Kpucramnmmueckue u amopgHbie Tena 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KallWLIAPHOCTbD. 1 bubnmnoreka [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubmorexa [JOK
7 TemnoBoe pacuIupeHue U cokaTue 1
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIepaTyphl CO |
CKOPOCTBIO TEIJIOBOT0 JBUKEHHUSI YaCTHUI]
9 Buytpennss sneprus. CriocoObl u3MeHeHus | bubnmnoreka [IOK
BHYTPEHHEHN YHEPrUn https://m.edsoo.ru/ff0a5c60
bubnmnoreka [IOK
10 Buael Temionepenauu 1 1

https://m.edsoo.ru/ff0a6412



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
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-koupepenuus "[Ipakrnaeckoe

11 HCIIOJIL30BaHME TEIJIOBLIX CBOMCTB BEIIECTB bubmorexa HOK
" https://m.edsoo.ru/ff0a65c0
1 MaTEpUaJIOB B LEJISIX 3HEProcOepeKeHus
P KonnuecTBo TemioThl. Y aenpHas bubmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEII0BOro OanaHca. bu6mmorexa LIOK
TennooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "HccienoBanue
14 SIBIICHUS TETDIOOOMEHA ITPU CMEIIINBAHUH bubmmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U TOPSTYEH BOJIBI
Pacuyet xonuyecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOr0 UM
MIPU OXJIAXKICHUU
16 Jlaboparopuas pabora "Onpenenenue bubnmoreka [JOK
yZIeJIbHOW TENJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IebHAas TEIIOTa bubnmnoreka [IOK
cropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 KPUCTAJUIMYECKUX TEJI. Y AebHas TEMI0Ta bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 Jlaboparopuas pabora "Onpenenenue bubnmnoreka [IOK
yZ1€JIbHOM TEIUIOTHI IUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOH/ICHCAIIHS. bu6mmorexa LIOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora
21 napooOpa3oBaHMs U KOHJCHCAIUH. bu6mmoreka LIOK

3aBHCHUMOCTh TEMIICPATYPhI KUTICHUS OT
aTMOC(i)epHOFO JaBJICHHUA

https://m.edsoo.ru/ff0a786¢



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
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

22

Brnaxxnocts Bo3ayxa. Jlabopatopnas pabora
"OnpeneneHre OTHOCUTEIHHOM BIAKHOCTH
BO3IYyXa"

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

23

Pemenue 3aga4d Ha OIpCACIICHUC BIIAXKHOCTHU
BO3yXa

24

[TpuHIMIBI paOOTHI TEIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CrOpaHust

25

KIIJI TenmoBoro aurarens. TemnaoBbie
JIBUTATENIH U 3alUTa OKPYXKAIOILIEH Cpeibl

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

26

3aKkoH COXpaHCHHA U ITPCBPALICHHA SHCPIrUKU
B TCINIOBLIX ITPpOLECCax

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"TeruioBele saBicHUA. I3MeHeHHE
arperaTHbIX COCTOSIHUH BelecTna"

bub6aunorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KontpoinbHas padora nmo teme "TermioBbie
sBiieHus. VI3MeHeHne arperaTHbIX COCTOSTHUI
BenjecTna

bubmorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

OnexTpusaius Tein. /IBa poaa
AIEKTPUUECKUX 3aPSI0B

30

Ypoxk-uccienopanue "IneKTpu3aiius Te
WHIYKIMEH U IPU COMPUKOCHOBEHUH"

31

B3aumopeiicTBue 3apsKeHHbIX Tell. 3aKOH
Kynona

bubmmorexa [JOK
https://m.edsoo.ru/ff0a87¢e4

32

Onexrpudeckoe nose. HanpskeHHOCTh
AIEKTpUYECcKOro nois. [Ipunnumn
CYNEPIO3ULIMH MIEKTPUYECKUX MTOJIEH

bubmorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

HocuTenu snexTpudeckux 3apsiaoB.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DOnemMeHTapHbIi 3apsaa. CTpoeHue aroma

34 [IpoBOIHUKY M TUATEKTPUKU. 3aKOH bubnmnoreka [IOK
COXPAaHEHUs JJIIEKTPUUECKOTO 3apsifa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHUE CBOMCTB bubnmnoreka [IOK
3JIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKH TOK, yCIIOBUS €r0
36 cylecTBOBaHMs. MIcTOUHUKMN bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlelicTBUSA 3IEKTPUUECKOTO TOKa bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3JICKTPUYECKOIO MOJIsl HA TPOBOAHUKH U 1
TUBIEKTpUKH"
39 DNEKTPUYECKHUH TOK B METaJIaX, XKUIKOCTAX bu6mmorexa LIOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1eTb U €€ COCTaBHBIC YaCTH
A1 Cuuia Toka. JlaboparopHas pabora 0.5 bubnmnoreka [IOK
"N3mepenue u peryJimpoBaHue CUIIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe Hanpskenue. BoasTmerp.
42 JlabopartopHast paborta "U3mepenue u 0.5 bubmorexa OK
" https://m.edsoo.ru/ff0a%14
peryJIupoBaHUE HAMPSHKCHUS
13 ConpoTuBieHre IPOBOJHUKA. Y IETbHOE bubnmnoreka [IOK
COINIPOTHBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota "3aBUCUMOCTD
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmnoreka [IOK
MPOBOJAHHUKA OT €r0 JJIUHBI, II0IIaa1 https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CeYeHus U Marepuana’
45 3aBUCHUMOCTb CUJIBbI TOKA OT HAIPSKEHUS. bubnmnoreka [IOK



https://m.edsoo.ru/ff0a8ef6
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

3axon OMa /1J1s1 yyacTka Lenu

https://m.edsoo.ru/ff0aad44a

Jlaboparopnas pabota "Hccrnenoanue

46 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 bubnmnoreka [IOK
pE3UCTOP, OT CONPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapasuiebHOE
COEJIMHEHMS IPOBOJHUKOB
Jlaboparopuas padora "IIpoBepka npasuia

43 CJI0’KCHUS HANPSHKEHUI MTPU bubnmnoreka [IOK
[10CJIEI0BATENBHOM COCAUHEHUH JBYX https://m.edsoo.ru/ff0aaasS8
pe3ucTopon"

Jlaboparopnas pabora "[IpoBepka npaBuia BuGmiorexa LOK
49 JUTSL CUJIBI TOKA MPH MapajlieIbHOM
" https://m.edsoo.ru/ff0aadle
COCJIMHEHHUH PE3UCTOPOB

50 Pewenue 3anau Ha npuMmenenue 3akoHa Oma bubnmnoreka [IOK
JUISL PA3JIMYHOTO COSIMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaGoTta 1 MOITHOCTH JEKTPUUYECKOTO TOKA. bubnmnoreka [IOK
3akoH J[xxoynsa-Jlenua https://m.edsoo.ru/ff0ab124

5 Jlaboparopnas pabota "OnpeneneHue bubnmnoreka [IOK
pabOThI ¥ MOIITHOCTH JJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DeKTpUUecKUe ey U NOTPeOUTenn

53 ANEeKTpUYecKoi sHeprun B 0pITy. KopoTkoe bubmmorexa [IOK
SAMBIKALIE https://m.edsoo.ru/ff0ab660

54 [TocTostHHBIE MAarHUTHI, UX B3aUMOJICUCTBUE

55 VYpok-uccnenosanue "N3yuenue nomuei bubnmnoreka [IOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

56 MaruuTHOE 1ojie. MarautHoe noJjie 3eMiIu U bubmmorexa [JOK

€0 3HA4YCHUC JJId )KU3HU Ha 3emiie

https://m.edsoo.ru/ff0acOba



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

[lonroroBka Kk KOHTPOJILHOU paboTe 1O TEME

57 "DJIeKTpUUECKHUE 3apsabl. 3apsHKEHHBIE Tela bubnmnoreka [IOK
U UX B3auMoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonrponsHas padora o Teme
113
JIEKTPUUYECKHE 3apsi/Ibl. 3apsHKEHHBIE Tea
. . bub6aunorexa [IOK
58 U UX B3aumoaeucTBus. IlocToSHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuniickas
npoBepouHas pabora
PesepBHblit ypok. Pabota ¢ Tekctamu 1o
" N N " bubmmorexa [JOK
59 teMe "IlocTosTHHBIN 37eKTpUIecKuid TOK'" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas pabota
OmneiT Opcrena. MarauTHoe nojie
bubmmorexa [JOK
60 JJIEKTPUYECKOT0 TOKa MaruuTHoe nosue
https://m.edsoo.ru/ff0ac1d2
KaTyIIKHA C TOKOM
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE.
" " bubmmorexa [JOK
61 Jlaboparopnas pabora "M3yuenue neiictBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JISI Ha MMPOBOIHUK C TOKOM
DNEeKTpOoABUTATENb IOCTOSTHHOTO TOKA.
Hcnonbs3oBanue 31€KTpoABUTATENCH B
. bubmorexa [IOK
62 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas pabota "KoHcTpynpoBanue u
n3ydeHue paboThl dJEKTpoaABUraTess"
63 Onbitel apazes. 3aKOH 3J€KTPOMAarHUTHOM
nHaykuuu. Ipasuno Jlenna
Onexrporenepatop. CriocoObl MoTydeHUs
64 3IEKTPUUECKON S HEPTUU. DIIEKTPOCTAHLIUU

Ha BO300OHOBJISIEMBIX UCTOYHUKAX OHCPIrun



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka Kk KOHTPOJILHOM pabOTE MO TEME

65 " " 1
DNEeKTPUUECKHUE U MAaTHUTHBIC SBJICHUS
66 KoHntposbHas pabota mo teme | bubnmoreka [JOK
"DJIEKTPUUECKUE U MATHUTHBIE SABJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHrlit ypok. PaboTa ¢ Tekctamu 1o | bub6nnorexa LIOK
teme "TemnoBble siBIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHylit ypok. PaboTa ¢ TekcTamu 1o |

TeMe "MarauTHbeIe SIBJIEHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5



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

9 KVIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne uugposbie
Tema ypoxa Kontpoasubie | Ilpakrnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
1 Mexanuueckoe ABHkeHre. MatepuanbHas i
TOUKa
) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmorexa [IOK
MEXaHUYECCKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE MpsSMONTUHEITHOE ABIKEHHUE 1 bubamorexa LIOK
P P g https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE npsSMOTMHEHHOE IBUKEHHE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsamosinHENHOE PABHOYCKOPEHHOE 1 bubnmnoreka [IOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHHOTO
6 pPaBHOYCKOPEHHOTO JABMxkeHus. ['padux 1
CKOpPOCTH
JIaGoparopnas padora "Onpenenenne
7 CKO peHI/IE Teﬂf IIPY PaBHO pCKO €HHOM 1 1 bubmorexa OK
yeKop Prp N yerop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBobOoaHoe nagenue Ten. OnbITel [anmes 1
PaBHOMEpHOE ABUKEHUE 110 OKPYKHOCTH.
9 Ilepuon u yacrora oOpatenus. JInueinas u 1 buGnnorexa LIOK
P P ' https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTHU
10 [leHTpOCTpEMHUTEIBHOE YCKOPEHUE 1

11

[IepBb1ii 3akoH HproTOHA. BEkTOp Critb

bubmmorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0aec612

Bropoii 3akon HproToHa.

bubmorexa [IOK

12 PaBHopelicTByrOIIAs cuta https://m.edsoo.ru/ff0ac72a
. bubnmnoreka [IOK
13 Tpernii 3akoH Hetorona. Cyneprno3unus cui hitps-//m.c dsoi_.[ru e~
14 Pemrenue 3aa4 Ha MpUMEHEHHE 3aKOHOB bubnmnoreka [IOK
Herorona https://m.edsoo.ru/ff0aebbe
bubnmnoreka [IOK
15 Cuia ynipyrocri. 3ako I'yka https://m.edsogru/faneca2
16 Pemenue 3anau no reme «Cuiia ynpyroctu»
17 Jlaboparopnas pabota «OnpeaeneHue bubnmoreka [JOK
YKECTKOCTU IPYKUHBD) https://m.edsoo.ru/ff0aee28
Bbu6mmorexa LIOK
18 Cuua Tpenis https://m.edsofru/fanﬂ 38
19 Pemenue 3anau no teme «Cusa TpeHUsS» bubnnorexa [IOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padora "Onpenernenue bubnmoreka [JOK
KOd(QpHUIHEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no reme "3akonsl HetoToHA. bubnmoreka [IOK
Cuna ynpyroctu. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
” Cuia TSKECTH ¥ 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHHA. Y CKOpPEHHE CBOOOTHOTO TaICHHS https://m.edsoo.ru/ff0af044
VYpok-koupepenius "JIBuxeHne Tea BOKpYT
23 rpaBuTanmoHHoro neHTpa (CoaHeynas
cuctema). ['amakTuku"
24 Pemenue 3ama4 o teme "Cuna TSHKECTH B bubmmorexa [JOK
3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 IIepBas kocMHu4YecKast CKOPOCTb. bu6mmorexa LIOK



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
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepHMLHOﬁTOqKH.

2% AobconroTHo TBEpAOE Teno. PaBHOBECcHe bubnmnoreka [IOK
TBEPAOTO Teja C 3aKPEIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpauieHusi. MomeHT cuiibl. LleHTp TskecTu
PaBHOBecue mMaTepralbHOW TOUKHU.

7 AGcomotHo TBEpIOE Teno. PaBHOBecHe
TBEPJOTO TeNA € 3aKPEIIEHHOM OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

)3 Pemenue 3aau o reme "MOMEHT CHUJIBI. bubnmorexa [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOU PabOTE TIO TEME
" P P Bbu6mmorexa LIOK

29 MexaHn4eckoe JTBUKEHUE.

. " https://m.edsoo.ru/ff0b0408
B3anmoneiictue ten
KonTponbHas pabota 1o reme
30 "MexaHnYeCKO€e IBUKECHUE bubnmorexa [IOK
N | ' https://m.edsoo.ru/ff0b06ec
B3anmoneiicteue ten
Nmnynbc Tena. UMnyibsc cuisl. 3aKoH
bubmorexa [IOK
31 COXpaHEHUs UMITYJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE

0 Pemenue 3a1au no TeMe "3aK0H COXpaHEHUS bubmorexa [IOK
uMmIyJibca' https://m.edsoo.ru/ff0b096¢

3 Ypok-koHpepenus "PeakTuBHOE IBUKEHHUE
B MPUPOJIE U TEXHUKE"

bubmorexa [IOK
34 Mexanundeckas paboTa ¥ MOIITHOCTD
P H https://m.edsoo.ru/ff0b0a84
15 PaGota cuiibl TSKECTH, CUITBI YIIPYTOCTH U bubnmnoreka [IOK

CHJIbI TPCHHA

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af33c
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Jlaboparopnas padota «Onpenencaue
paboTHI CHITBI TPEHHSI TIPY PABHOMEPHOM

36
JBKEHUHU TeJla MO TOPU30HTATBLHOMN
TTOBEPXHOCTI
37 Csi3b sHepruu u pabotsl. [loTeHnanbpHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubmorexa [IOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabora «/3yueHue 3aKkoHa bubnmnoreka [IOK
COXpPAaHEHUs SHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe ABMIKEHHUE U €TO bubmorexa [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue konebaHus. By 1eHHbIE bu6nuoreka LIOK
KoJjiebanust. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuueckuil ¥ NpyKUHHbIA MassTHUKU
VYpok-uccienoBanue «3aBUCUMOCTD MEPUOIA
44 KOJICOaHUM OT KECTKOCTHU MPYKUHBI U MaCChI bubmorexa OK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparenue sHeprur NP MEXAaHUIECKUX
KOJICOaHMSIX
JlaGopatopnas pabora «OnpeneneHue
46 qacroim Hpne I/IIZ)Z[a Kone6a111)1/n?1 i HHHOTO buGnuorexa [IOK
P 26 https://m.edsoo.ru/ff0blaec
MasITHUKa
Jlaboparopuas padota «IIpoBepka
paTOpHaz b POBEP . bubmmorexa [JOK
47 HE3aBHCUMOCTH Iepro/ia KoJaebaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT Macchl Tpy3a»
48 Mexanundeckue BoiHbI. CBOMCTBA bubnmoreka [IOK



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

MCXaHHMYCCKHX BOJIH. HpOI[OJ'IBHBIC n
IMOIICPCYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koHbepenus "MexaHnuecKrue BOJTHbI

49 R .
B TBEpOM Tene. CelicMuueckue BOJIHbI"
50 3Byk. PacnipocTpaneHue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
5 I'pomMKOCTb 3ByKa 1 BHICOTA TOHA.
AKyCTHUYECKUI PE30HAHC
53 Ypok-koudepenus "YabTpa3Byk U bubnmnoreka [IOK
nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe
" bub6nuorexa LIOK
54 3aKoHbI COXpaHEeHUs. MexaHuueckue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHus U BOJIHBI
KonTponbHas pabota no Teme "3aKoHbI
55 coxpaHeHus. MexaHnueckue KojaebaHus u
BOJIHBI"
56 DNeKTpOMarHuTHOE TOoJI€. bubnmoreka [JOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
VYpok-konpepennus "Llxkana
58 AJIEKTPOMAarHUTHBIX BOJIH. Mcnionib30Banne Bbu6mmorexa LIOK
3JIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBszu"
VYpok-uccnenosanue "M3ydeHue cBOHCTB
bubmmorexa [JOK
59 AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
" https://m.edsoo.ru/ff0b2céec
MOOWIBHOTO TeleoHa
60 Pemenue 3aau Ha ornpeiesieHre YaCTOTHI U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJIMHBI BHGKTpOMaFHHTHOﬁ BOJIHBI

61 DJIEKTpOMarHuTHasi IpUpo/ia CBETA. bubnmnoreka [IOK
CxopocTtsb cBeTa. BoHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. lIpamonuHeitHoe

bubmorexa [JOK
62 pacnpoctpaHeHue cBeTa. 3atMeHusa ConHia u
https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH OTpakeHUs cBeTa. 3epkaiia. Pemenue
bubmorexa [JOK
63 3a71a4 Ha MIPUMEHEHHUE 3aKOHA OTPaKEHUS
https://m.edsoo.ru/ff0b38c4
cBeTa

64 [Ipenominenue ceera. 3aKOH MPEIOMIICHUS bubnmoreka [JOK
CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnosib30BaHME MOJTHOTO BHYTPEHHETO bubmorexa [IOK

1P https://m.edsoo.ru/ff0b3cS5c
OTpPaXXEHUS B ONTHYECKUX CBETOBOIAX
JlaboparopHast pabora "HcciaenoBanue

66 3aBUCHUMOCTH yTJIa MPEJIOMIICHUS CBETOBOTO
Jy4a OT yIJia NaJieHHs Ha TpaHulle "BO3ayX-
crexsio""

Ypok-koHpepennus "Vcnonb3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPasKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmorexa [IOK
68 JIunzel. OnTuueckas cuiia JUH3bI H
https://m.edsoo.ru/ff0b3f2¢
. bubmorexa [IOK
69 [TocTpoeHne n300pakeHM B IMH3aX H
https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
PaTopHat p P N bubmorexa [JOK
70 (hOKYCHOTO pacCTOSIHHSI M OIITUYECKOU CHIIBI

coOuparomien JTUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b444a
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71 Ypok-koHpepenus "OnTuyeckue JMH30BbIE bubnmnoreka [IOK
puodops!" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubamorexa LOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepenuus "dedextsl 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue Genoro ceera B crieKTp. OMNBITHI
74 Herotona. Crnoxenue CrieKTpabHbBIX [[BETOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
Jlaboparopuas padota "OnbITHI 110
75 Pa3IOKEHHUIO OEJIOT0 CBETA B CIICKTP U bubmorexa [IOK
BOCIIPUATHIO I[BETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 IBETOBbIC (PUIbTpHI"
VYpok-npakTukyM "BoiaHOBBIE CBOIICTBA
76 CBeTa: AucIepcusi, uHTepdepeHIus u
nudpakmys'”
77 Omnsitel Pezepdopaa v nnanerapHas MoJieb bubnmnoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
79 HcnyckaHue u MoraomeHue CBeTa arTOMOM. bub6nuorexa LIOK
KBantsl. JIuHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 Ypok-tipaktukym "HaOrogeHne crieKTpoB bubnmoreka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUILI buGnuorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atromHoro sjapa. Hykinonnas bubnmoreka [IOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac
83 PannoaktusHblie npespamieHus. M30torbl bubnmoreka [JOK



https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0clal4

24 Pemenue 3amau no teme: "PannoakTuBHbIE bubmorexa [IOK
npespanieHus" https://m.edsoo.ru/ff0c1b4a

85 [Iepuon nmomypacnana

26 VYpok-koupepenuus "PagnoakTuBHbIC bubnmnoreka [IOK
M3IIy4E€HUS B IPUPOJE, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHble peakiiuu. 3aKOHbI COXPAHEHUS bu6mmorexa LIOK
3apsAI0BOTO U MacCCOBOT'O YHUCET https://m.edsoo.ru/ff0c1c58

28 DHeprus cBsi3U aTOMHBIX sAiep. CBsI3b MacChl bu6mmorexa LIOK
U DHEpPruu https://m.edsoo.ru/ff0c1d7a

&89 Pemenue 3amau o teme "SnepHbie peakiuu"

90 Peakiuu cunTe3a u neiaeHus saep. bubnmoreka [JOK
Ucrounuku sueprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHus "AnepHas sHepreTUka.

91 JleficTBUS paAOAKTUBHBIX U3TyYEHUN Ha
JKHBBIC OpraHu3Mbl"

[ToaroToBka K KOHTPOJIBLHOU paboTe MO TeMe

9 "DIEeKTPOMAarHUTHOE TIOJIE. bubnmoreka [JOK
DneKTpoMarHuTHbIE BOIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonTtponbHas paboTa o teme

93 "DIeKTPOMAarHUTHOE TIOJIE.
DneKTpoMarHuTHbIE BOIHBL. KBaHTOBBIE
sIBJICHUS"

94 [ToBTOpenue, oboomenue. JlaboparopHeie bubnmoreka [JOK
paboTsl 1o Kypcy "B3aumopeiictsue ten" https://m.edsoo.ru/ff0c245a

9 [ToBTOpenue, obobmenue. Pemenue bubnmoreka [IOK

> pacyYeTHBIX U KAYECTBEHHBIX 33144 10 TEME https://m.edsoo.ru/ff0c2572
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"TemnmoBsie poLecch”

[ToBTOpenue, 06061eHuE. Pemenue

bubmorexa [IOK
96 pacUETHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1
" on https://m.edsoo.ru/ff0c2a22
KII/I TermoBbIx ABUTraTeneu
[ToBTOpenue, obobmenue. Pemenue
bub6munorexa [IOK
97 pacyYEeTHBIX U Ka4€CTBEHHBIX 3aa4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJ] anekrpoycTaHOBOK"

08 [ToBTOpenue, o6001meHue. JlaboparopHsie | 1 bubmorexa [IOK
paboTs 1o Kypcy "CBeroBbie sBIeHUS" https://m.edsoo.ru/ff0c2c¢52
[ToBTOpenue, 0606menue. Pabora c

99 TEKCTaMHU IO TeMe "3aKOHBI COXpaHEHUS B 1 bubmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOopenue, o6o0menue. Padora ¢ 1 bu6nuoreka LIOK
Tekcramu 1o teme "Konedanus 1 BOaHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o600meHne. Pabora ¢ | bubnmnoreka [IOK
TekcTamu 1o TeMe "CBeToBEIE ABICHUT" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Padora c

102 TekcTamu 1o TeMe "KBaHToBas U sjiepHast 1

¢du3mnka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27
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HPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOI NPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

7 KJIACC

Kon
NpOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbLHON NPOrpaMMbI OCHOBHOT'0 0011Ier0 00pa30BaHUs

1.1

HCIIOJIb30BATh N3YUCHHBIC ITOHATU

1.2

pas3jinuaTth SABJICHHUA IIO0 OIIMCAHHUIO HUX XaPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIbITOB, ACMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUEC

1.3

pacrio3HaBaTh INPOSIBIIEHUE H3YyYCHHBIX (U3UUECKUX SBJICHUN B
OKpY’KaloIleM MHpe, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPUPOJE,
P 3TOM MEPEBOJUTH MPAKTUYECKYIO 337auy B Y4€OHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKU) PUINUECKUX SBICHUN

1.4

ONMCHIBaTh HW3yYEHHBIC CBOWCTBA Tel M (PHU3MUECKUE SBJICHUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, I[PU OINUCAHUU IPABUIBHO
TPAaKTOBaTh (U3MYECKUH CMBICT HCIOJNB3YeMBbIX BEIWYHMH, UX
0003HaYeHUs U eIUHULIBl (PU3MUECKUX BEIUUUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (U3NYECKYI0 BEIUMYMHY C JIpPYTHMMH
BEIMYMHAMHU, CTPOMTh TIpaUKM  M3YyYEHHBIX  3aBUCUMOCTEHN

(U3HYECKUX BEITMYNH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS M IPOLIECCHI,
HCIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA © 3alKCBIBAaTh €r0  MaTeMaTHYECKOe

BBIPAKEHUE

1.6

OOBSCHATH (PU3NYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TE€Jl, B TOM
Yyuclié M B KOHTEKCT€ CHUTyalluil MNPaKTUKO-OPHEHTHUPOBAHHOIO
XapakTepa: BBISBJISTh MPUUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOHUTH
oObsicHeHMEe W3 1 — 2 JOTMYeCKMX IIarop ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (U3NICCKUX SBIICHUH, PU3NICCKIX 3aKOHA WITH

3dKOHOMCPHOCTHU

1.7

peuiaThb paC‘léTHHe 3aJadyud B 1 -2 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U




(dbopMyITbI, CBs3BIBAIONNE (DU3MYCCKHE BEIIMYUHBI: HA OCHOBE aHAIN3a
yCIOBHS 3aJladyd  3allUChIBATh KPATKOE YCJIOBUE, TIOJCTABIIAThH
¢du3nvecKkre BeTUYUHBI B (JOPMYIIBI U TIPOBOAMUTH PACUETHI, HAXOIUTH
CIIpaBOYHbBIC TaHHBIC, HEOOXOAMMBIC JUIs PEIICHUs 3a71a4, OI[CHUBATh

PEATUCTUYHOCTD OJIY4CeHHOW (PU3NUECKON BEIIMUUHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
(Gu3n4Yeckux METOJOB, B ONHCAHUU HCCJIEIOBAHUS  BBIICIATH
[IpOBEpsieMOE  MpEANnojoXkeHue  (rumoresy),  pasinyarb U
MHTEPHPETUPOBATh IOJIYUYEHHBIH pe3yiabTaT, HAaXOAWUTh OLIMOKH B

XO0J¢ Oo1bITa, ACJIaTh BBIBOALI I10 €0 pE3yJibTaTaM

1.9

IIPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3HUECKUX SBJICHUN WU
¢dbuznyeckux  CBOMCTB  Tel:  (QOpMYyIUpOBaThH  MPOBEpPSEMBIE
MPENINOJIOKEHNs, COOMpaTh  yCTaHOBKY M3  IPEUIOKEHHOIO

000pyAOBaHUs, 3aITUCHIBATH XOJ OTIBITAa U (DOPMYITHUPOBATH BBIBOJIBI

1.10

BBITIOJIHATH MPAMbIE U3MEPEHUsI C MCIIOIB30BAHUEM aHAJOTOBBIX U
uu(ppOoBBIX NPUOOPOB, 3aMKCHIBATH MMOKa3aHUS NPUOOPOB C YUETOM

3aJJaHHOM a0COMIOTHON MOTPEUTHOCTH U3MEPEHHIA

1.11

MPOBOAUTHh  HMCCIIEJOBAHME  3aBUCUMOCTH  OJHOM  (pu3HuecKoil
BEJIMYMHBI OT JPYrod C UCIOJIb30BAaHUEM IPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO MCCIEIO0BaHUS, COOMPATh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMSI, CIENYs IPEUIOKEHHOMY IUIaHy,
(bUKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BU/JIE MPEAJIOKEHHBIX TaOIMI U TpaMKOB, J€1aTh BBIBO/IBI

10 pe3yJibTaTaM UCCIIEIOBAHUS

1.12

MMpOBOANTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘~I€CKI/IX BCJIIMYMH, CJICAYyA
HpCHHOH(eHHOﬁ HHCTPYKIUU: IIPU BBINIOJHCHUU I/IBMepeHI/Iﬁ CO6I/IpaTI>
OKCHCPUMCHTAJIBHYIO YCTAHOBKY MW BBIYHCIIATL 3HAUCHUC HCKOMOI

BCIIMYHMHBI

1.13

coOioaTh IMpaBWjia TEXHUKM Oe3omacHOCTH IHpu  pabore ¢

1a00paTOpHBIM 000PYAOBAaHHEM

1.14

YKa3plBaTh MPHUHLIUIBl JACUCTBUS TPUOOPOB W  TEXHHUYECKUX
YCTPOMCTB, XapaKTEpU30BaTh IPUHUUIBl JEHCTBUSA H3YYCHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIKCaHUS,
UCHONb3ys 3HAHHUA O CBOWCTBaX (PU3MUECKUX SABICHUA H

Heo0X0ouMBbIe (U3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHPOPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B IMOBCEIHEBHOU
KU3HH 11 oOecrieyeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOOpaMU U TEXHUUECKUMH YCTPOMCTBAMU, COXPAHCHHUS 3I0POBbBSI U

COOJTIOICHHSI HOPM DKOJIOTHUECKOTO TTOBEJICHHSI B OKPYKAIOIIEH cpere

1.16

OCYILIECTBIIATh OTOOP MCTOYHHMKOB MH(popManuu B cetu MHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM U MyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHUKOB
BBIJICNIATE MH(OpMaIUIO, KOTOpasl SBJISETCS MPOTUBOPEUUBON WIIH

MOXET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBIINIOJIHEHUH yueOHBIX 3a/aHui
HAyYHOTIOMYJISPHYIO  JIUTEpaTtypy  (U3MUYECKOTO  COJEpKaHus,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTtu VIHTepHeT, BiageTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHPOpPMALIUU

13 OJHOU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MHChMEHHBIC U YCTHBIC COOOIICHHUS
Ha OcHOBE 2 — 3 HCTOYHMKOB HWH(MOpMaUU (PUNYECKOTO
COJIEp’KaHUs, B TOM YHCJIE MyOJUYHO JIeNaTh KPaTKUe COOOIICHHUS O
pe3ynbTaTax NpPOEKTOB WM Y4YeOHBIX HCCIENOBaHHUM, MHpU 3TOM
rPaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MNOHSATUWHBIA amnmapar Kypca

(bu3MKH, COMPOBOXKIATH BBICTYIIJICHHE MTPE3CHTALINEH

1.19

[P BBINIOJHEHUH Y4€OHBIX MPOEKTOB U MCCIIECAOBAHUN paclpeiesiTh
0053aHHOCTH B TpyIIle B COOTBETCTBUHU C MTOCTABJICHHBIMU 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHUEM IUIaHA JACHCTBUM, aJEKBaTHO OLICHMBATh
COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIMIbI, BbICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUHTBIBAS MHEHHE

OKpYXKaroIux

8 KVIACC

Kon
NPOBEPAEMOro
pe3yJabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nmporpamMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IOHATHUA

1.2

pasiinydaTth ABJICHHUA IO OIMMCAHUIO UX XAPaKTCPHBIX CBOMCTB M HAa




OCHOBC OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-I€CKO€ SABJICHUEC

1.3

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YuciIe (U3UUECKUE SBICHHS B MPHUPOJIE,
IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKU) PUINUECKUX SBICHUN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel M (PHU3MUECKUE SBJICHUS,
UCHONb3ysd (U3UYECKHe BEIMYMHBI, I[PU OINUCAHUU IPABUIBHO
TpakToBaTb  (PU3WYECKUH  CMBICI  HCIOJIb3YEMBIX  BEJIUYMH,
0003HaYeHUs U eAUHULIBI (PU3MUECKUX BEIUUUH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEJIUYMHY C JIpPYTHMMH
BEIMYMHAMHU, CTPOUTh  TIpaUKU  M3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBJICHUS M IPOLIECCHI,
WCIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA © 3alKCHIBATh €r0  MaTeMaTHYECKOE

BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JIOTMYECKUX IIAroB ¢ MOMOLIpI0 1 — 2 W3y4YEHHBIX CBOMCTBa

(bu3NIECKUX SBICHUH, PU3MUECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH

1.7

pemars pacyéTHbIE 3a7aud B 2 — 3 JEMCTBUS, HUCIOJIb3YS 3aKOHBI U
(bopMyIbl, CBs3bIBaOIIME (PU3NYECKUE BETMUMHBI Ha OCHOBE aHAlIU3a
YCJIOBUS 3a/1a4M 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX Ui pELIeHHs 3alauyd, BbIOUpaTh 3aKOHbl U (OPMYIIBL,
HEOOXOAUMBIC IJIsi €€ pelIeHUus, MPOBOANTh PACYEThl U CPABHUBATH
[OJlydeHHOE 3HaueHHe (PU3UYECKOM BEIUYMHBI C HW3BECTHBIMU

JaHHBIMHA

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
(GU3MYECKUX METOJIOB, UCIIOJIb3Ysl OMMCAHUE HCCIEIOBAHUS, BBIICIATh
IIPOBEPSIEMOE NPEAIIOJI0KEHUE, OLIEHUBATh MPABWIBHOCTH MOPsIIKA

IMpOBCACHUA UCCIICA0BAaHUA, A1CIaTh BHIBOJbI

1.9

MPOBOAWTH OMNBITHI TIO0 HAOMIOACHUIO (U3HUYSCKUX SBICHHUMA WU
Gu3MdecKknx  CBOWMCTB  Tel:  (opMyslMpoBaTh  IMPOBEPSIEMEIC

NPEANONIOKEeHUS,  COOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyAOBaHUs, ONUCHIBATE XOJI OTIBITA U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBIIIOJHATL HNPSAMBIC HU3MEPCHHA C HCIIOJB30BAHHWEM AHAJIOT'OBBIX
HpI/I60pOB U JaTYHUKOB Q)HSHHGCKI/IX BCJIMYHH, CPABHUBATH PE3YJIbTAThI

U3MEepEeHHil ¢ y4ETOM 3aJaHHON aOCONMIOTHON MOTPEIIHOCTH

1.11

IIPOBOAUTHh  HMCCIIEJOBAHME  3aBUCHUMOCTH  OJHOM  (pusmueckoi
BEJIMYHMHBI OT JApPYyroll C WCIOJIb30BAHUEM MPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCJIEOBaHUE, COOMpPATh YCTAHOBKY W BBIIOJHSTH
U3MEpeHus,  cienys  INpeUIoKEHHOMY  IUIaHy, (HUKCHpPOBATh
pe3yIbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJIE TAOMUI] U TPadUKOB,

ACJIaTh BBIBOJbI 11O PE3YyJIbTaTaM UCCICIOBAHWA

1.12

IMpOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCIIMYHH:
IUIAHUPOBATb U3MCPCHUS, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICcays HpGI[JIO)KGHHOfI HHCTPYKIIMU, W  BBIYHUCIATH 3HAYCHUC

BCIIMYHMHBI

1.13

cOONMIOaTh MpaBWiIa TEXHUKH O€30MacHOCTH Tpu  pabore ¢

1abopaTopHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MNPUHIUIMBI JIEHCTBHS HW3YyYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HAa HUX OIUCAHMS, HUCIONIb3Ys
3HaHUS O CBOMCTBaXx (U3MUYECKUX SBICHUH W HEOOXOAUMBIC

(bHBHqCCKI/Ie 3dKOHOMCPHOCTHU

1.15

pacro3HaBaTb MPOCTbIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMATHYHBIM PUCYHKAM, COCTABJIATHL CXCMbI
QJICKTPHUYCCKUX ueneﬁ C IOCJICAOBATCIIbBHBIM W IIapaJlJICJIbHBIM
COCANHCHHUECM  JOJICMCHTOB, pasjimuasn YCJIOBHBIC 0003HaUYECHU

JJIEMEHTOB JJIEKTPUYECKUX LIeTIEH

1.16

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMHPOPMAIUIO O TMpUMepax)
MPAKTUYECKOTO UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B IMOBCEIHEBHON
KU3HH JJI1  oOecrieyeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOOpaMy U TEXHUUECKUMH YCTPOMCTBAMU, COXPAHCHHUS 3I0POBbSI H

COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TTOBEICHHSI B OKPYKAIOIIEH cpene

1.17

OCYHIECTBIISATh TOUCK HHPOPMAIINHN (PU3UIECKOTO COJIEP)KAHUS B CETH
HNutepHer, Ha OCHOBE HUMEIOLIMXCA 3HAHUW U IIYTEM CpPaBHEHHUS
JIOTIOJTHUTEIBHBIX HCTOYHHKOB BBIACTATh HHQPOpPMAIMIO, KOTOpas

ABJIICTCA HpOTHBOquHBOﬁ WJIK MOKET OBITH HGI[OCTOBepHOﬁ

1.18

HCIIOJIB30BaTh  IIPM  BBIIIOJIHCHUHN y‘{e6HI>IX 3aJjaHui HAaYy4HO-




MOMYJISIPHYIO JINTEPATypy (DU3MYECKOTO COJCpKaHUS, CIPABOYHBIC
MaTepuainsl, pecypchl cetu MHTepHer; Binagers  npuémamu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHOOPMAIIMH U3 OJHOU

3HaKOBOM CHCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
000011ast MHPOPMALMIO W3 HECKOJIBKUX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUsl, B TOM 4YHCIIC NYOJIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WMJIM HCCJIEAOBATEIIbCKOW JIEATEILHOCTH, TPU OTOM
rpaMOTHO MCIIOJIb30BaTh W3YYCHHBIM MNOHATUWHBIA amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BBICTYIIJICHHE MTPE3CHTALINEH

1.20

IIPU BBINIOJIHEHUH yYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3MUECKUX
IIPOLIECCOB pacHpeAessaTh 00S3aHHOCTU B IPYIIIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU  33Ja4aMM, CJIEAUTb 34 BBIIOJHEHHEM IIJIaHA
JNEUCTBUM M KOPPEKTUPOBAaTbh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBI BKJAJ B JICATEIBHOCTh TPYINIBI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aMMOJCHCTBHE,  IpOSBIAAL  TI'OTOBHOCTH

pa3pemaTth KOHPIUKTHI

9 KVIACC

Kon
MpOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON NPOrpaMMbI OCHOBHOT'0 0011Ier0 00pa30BaHus

1.1

HCIIOJIb30BATh N3YUCHHBIC ITOHATU

1.2

pas3jindaTh ABJICHHUA II0 OIIMCAHHIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIbITOB, ACMOHCTPUPYIOIIHUX JaAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC

1.3

pacrio3HaBaTh INPOSIBIICEHHE H3YyYCHHbIX (U3MUECKUX SIBICHUH B
OKpPY’KaloIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IPHU 3TOM MEPEBOJUTH MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKU) PUINUECKUX SBICHUN

1.4

ONUCBHIBATh H3y4YEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHONb3ysd (U3MYECKHE BEIMYUHBI, I[PU OINUCAHUU HPABUIBHO
TpakToBaTb  (PU3WYECKUH  CMBICI  HCIHOJB3YEMBIX  BEJIUYHUH,
0003HAYCHHS U €AMHUIBI (PU3NUECKUX BEITMYNH, HAXOIUTH (POPMYJIHL,

CBA3BIBAOIINC  OAHHYIO (1)I/IBI/IquKy10 BCJIMYHUHY C JOpPpYIrUMU




BEIMYMHAMH,  CTPOMTH  TpaQuKH  M3YYEHHBIX  3aBUCHMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS M IPOLIECCHI,
HCIOJIb3Ysl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA ® 3alKMCBIBAaTh €r0  MaTeMaTHYECKOe

BBIPAJKEHUE

1.6

OOBSICHATH (PU3NYECKHE MPOIECCHl M CBOIMCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBA3HU, CTPOUTh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIAroB ¢ IMOMOLIpI0 2 — 3 HU3yYEHHBIX CBOMCTBa

(bu3NIeCKUX SBICHUH, (PU3HMUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ajaud (OmUparoluecss Ha cucremy u3 2 — 3
YpaBHEHHI1), UCIONB3ysd 3aKOHBI U (OpMyNbl, CBS3BIBAIOIIUEC
¢dusnueckue BEJMYMHBI: HAa OCHOBE aHAlW3a YCIOBHUSA 3aIa4yd
3alHCHIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIIUE WU
M30BITOYHBIE JaHHBIC, BEIOMPATH 3aKOHBI U (POPMYIBI, HEOOXOAMMEIE
IUISL PEIICHHsI, MPOBOAMTH PACUETHl M OIEHUBATH PEATUCTUYHOCTD

MOJTYYCHHOTO 3HaYCHUS (PU3NIECKOI BEIININHBI

1.8

pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHIUTh TPU TTOMOIIH
(bu3M4YEeCKUX METOJI0B, UCIIOJIb3Ys ONMCAHUE HCCIEIOBAHNUS, BBIICIATh
IIPOBEPSIEMOE MPEIIIONIOKEHNE, OLCHUBATh IPABWIBHOCTh IOPSAIKA
MIPOBEACHUSA MCCIICIOBAaHUs, Je€JIaThb BbIBOABI, HHTEPIPETUPOBATH

pe3yibTaThl HAOIIOACHUH U OIIBITOB

1.9

MPOBOJIUTH OMNBITHI TI0 HAOMIOJCHUIO (U3MUECKUX SIBICHUH WIN
(U3MUECKUX CBOWCTB TEJI: CAMOCTOSTENILHO COOMpPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 0OOpyHOBaHMS, ONMUCHIBATH XOJ ONBITA M €r0

pe3ynbTaThl, (OPMYyJIUPOBATH BBIBObI

1.10

NPOBOJUTH TPH HEOOXOJUMOCTH CEPHUI0 TPSMBIX H3MEPEHHH,
OTIpelielisisi CpeaHee 3HAueHHEe H3MepsieMOd BenudyuHbl ((PoKycHOe
paccTosiHue coOMparomeil JTUH3bI), 00OCHOBBIBATH BBIOOP crocoba

u3MepeHus (M3MEpUTENLHOTO Tprbdopa)

1.11

MPOBOJIUTH HCCIENOBAHUE 3aBHUCHUMOCTEH (DU3MYECKMX BEIHYUH C
UCIIOJIb30BAHUEM MPSIMBIX MU3MEPEHUI: IUIAHMPOBATh HCCIIEIAOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (UKCHPOBATH PE3YJIBTATHI

HOJ'Iy‘IGHHOfI 3aBUCHMMOCTH (bHBH“IGCKHX BCINYHNH B BHJC Ta6J'II/II_II/I




I‘pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHMsS]  (U3NYECKUX  BEJIMYMUH:
IUTAHUPOBATh M3MEpPEHHs], COOUpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATH W3MEPEHHUs, Cleays NIPEeIOKEHHOW HWHCTPYKIUH,
BBIYMCIIATh 3HAYCHUE BEJIMYMHBI W aAHAIM3UPOBATH IIOJYYEHHBIC

pe3yJbTaThl C Y4ETOM 33JaHHON MOTPELTHOCTH U3MEPEHUI

1.13

coOioaTh MpaBWjia TEXHUKH Oe3omacHOCTH IHipu  pabore ¢

1abopaTopHBIM 000pyI0BaHHEM

1.14

pa3nuyaTth OCHOBHBIE NPU3HAKK HM3YYCHHBIX (DU3NUYECKUX MOJICICH:
MaTepHalibHas TOYKa, aDCOIOTHO TBEPIOE TEJIO, TOUCUHbIH HCTOUHUK
CBETa, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHAsA

MOJCJIb aTOMHOI'O sgapa

1.15

XapaKTepu30BaTh MNPUHIUIMBI JIEHCTBHSA HW3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HX OIHCAHMS, HCIONIb3Ys
3HaHUS O CBoOMcTBax (u3MUeCKUX SBIEHUHM U HEOOXOAUMBIE

(bHBHqCCKI/Ie 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl UM CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHUX IPOLIECCOB IPU PELICHUU Y4E€OHO-IIPAKTUUYECKUX
3aJjay, ONTUYECKHUE CXEMbI JUI MIOCTPOEHUS N300pakeHUH B MJIOCKOM

3epKajie ¥ cOOMparoIlei JInH3e

1.17

MNPUBOAUTH TPUMEPHl (HAXOIUTh HMHPOPMALMIO O IPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHUS (PU3MUECKUX 3HAHUN B MTOBCEIHEBHON
KU3HU s oOecrieueHuss O€30MacHOCTH Tpu  oOpalieHuud ¢
npuOoOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3[J0POBBS U

CO6J'II-OI[6HI/I$I HOPM 9KOJIOTHYCCKOI'O ITOBCJACHHUA B oxpy;xaromeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK MHPOPMAITUU (PU3UIECKOTO COJEPIKAHUS B CETH
Wutepuer, camoctosTeNbHO (OpMynHUpys TOHMCKOBBIN  3ampoc,
HaxOJUTh TYTU  OMNPEIEICHUS  JOCTOBEPHOCTH  IOJYyYEHHOMH
uH(pOpMallMd HAa OCHOBE HMEIOLIMXCA 3HAHUN M JOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

HCIIOJIB30BaTh npu BBITIOJIHCHUHU yT-I€6HI)IX 3az[aH1/n?1
HAayYHOIIOIIYJISIDHYTO JIATECPaATypy (1)I/ISI/IIIGCKOFO COACPIKaHUA,
CIIpaBOYHbLIC MaTCpUaJIbI, peCypChL CCTn I/IHTepHCT; BJIaACTHb

npuéMamMu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHOOPMALIUUA U3 OAHOMN

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3gaBaThb coOCTBEHHBIE IMHCHbMEHHBIE U YCTHBIC COO6III€HI/I$I Ha
OCHOBe HWHGPOpPMAIUU M3 HECKOJIbKMX HCTOYHUKOB (PUIUYECKOTO
CoZiep)KaHusl, MyOIMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HITH
UCCIEAOBATEIIbCKOM  JEATEIbHOCTH,  HOPU  3TOM  TIPAMOTHO
KCIMOJIb30BAaTh U3YUYEHHbI NOHATUMHBIN aIllapatr u3y4aeMoro paseia
(GU3MKM ¥ COMPOBOXAATh BBICTYIUICHHWE Mpe3eHTAlHe ¢ Y4EToM

0Cc0OEHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

IIPHU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M HMCCIIEOBAHUN (PH3MUECKUX
IIPOLIECCOB pacHpeAessaTh 00s3aHHOCTH B IPYIIIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMU  33Ja4aMM, CIEAUTb 3a BBIIOJHEHHEM IIJIaHA
JNEUCTBUM M KOPPEKTUPOBAaTh  €ro, aJeKBaTHO  OLEHUBATh
COOCTBEHHBI BKJAJ B JICATEIBHOCTh TPYINIBI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aUMOJICHCTBUE,  MpOSBIAAi  TOTOBHOCTB

pazpemniats KOHPIUKTHI




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pasnena

Kon
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKaAHUSA

®U3UKA U EE POJIb B IIOZBHAHWM OKPYXAIOIIETO MUPA

1.1

O®usuka — Hayka O mOpupoae. SABIEHUS TPUPOIBI.
Ou3MYECKUEe  SBICHUSA: MEXaHWYECKHE, TEIUIOBbIE,

QJICKTPUYICCKUC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBBIC

1.2

@dusnueckue  BeNWYMHBL. — M3MepeHune — QuU3MUECKUX
BenmuuH.  Dusmdeckwe  npubopel.  [lorpemHocTh

u3MepeHuil. MexiyHapoaHas cCucTeMa eQUHHULL

1.3

ECTGCTBCHHOH&y‘IHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABUKCHHUC THIIOTC3,
OKCIICPUMCHT IO IPOBEPKE T'HMIIOTEC3, 00BsICHEHHE

Ha6HI-O,Z[aeMOFO ABJICHUA

1.4

Onucanue GU3NICCKUX SIBJICHUH C IIOMOIIIBIO MOJIEICH

1.5

[IpakTuueckue paboTHI:

H#H#Par##HI3MepeHne pacCTOSHUIMA.
#i#HPar#t#I3Mepernne 00bEMa JKUAKOCTH U TBEPAOTO
Tena.

#HH##Par###Onpenenenre pa3MepoB MajbIX Tell.
HiHPar###lI3mepene  Temrmeparypbl Ipud  IOMOILU

KUJKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYyPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMU BEILIECTBA

2.1

H##H#Par##H#CTpoeHune BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pa3Mepsl. OnbIThl,  JIOKA3bIBAIOIIME  JTUCKPETHOE

CTPOCHUC BCIICCTBA

22

#i#HPar#H# ]| Buxenne YaCTHIL BEIIlEeCTBA. CBs3b
CKOpOCTHM  JBW)KEHHS  YacTHIl C  TEeMIeparypoil.

BbpoyHnoBckoe nsuxenue, udQysus

23

BzaumopeiicTBre yacTHI] BEIIECTBA: MMPUTAKCHUC U

OTTAJIKUBaHUC




Hi#HParf## ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAJUTMUECKUX) Tell.

2.4 B3anmocCBA3b MEXIy CBOWCTBAaMHM BELIECTB B PAa3HbBIX
arperaTHpIX COCTOSIHMSIX M HUX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI
[TpakTrueckue pabOTHI;
###Par###OLeHKa TuaMeTpa aToMa METOAOM PSIOB (C
HCIIOb30BaHUEM (oTorpaduii).

2.6 H#HAPar###ONBITE o HaOII0IEHUIO TEMJIOBOI'O

pacIIpeHust ra3os.
HHHPar###OnbITBl 10 OOHAPYKEHUIO JEWUCTBUS  CHUII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBVDKEHME U B3AMMO/IEMCTBUE TEJI

31 MexaHndeckoe JIBIKCHUE. PaBHomepHOE n
' HEPaBHOMEPHOE JIBUKECHUE
HHPar###CropocTb. Cpennsis CKOpPOCTb npu
32 HEPaBHOMEPHOM JBWXEHUU. Pacuér mytu u BpemMeHH
JIBYDKEHUS
SIBnenne wHepuuu. 3aKOH HMHEpIUU. B3aumonelicTBue
33 TeJl KaK MpUYMHA U3MEHEHUSI CKOPOCTU JBUXKCHUS TEIL
Macca kak Mepa HHEpTHOCTH Teja
14 #H#Par### InorHocTth BemiecTBa. CBSI3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIeCTBA
3.5 Cuna Kak XapakTepuCTUKa B3aUMOJEHCTBUS Tel
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIIBIO JUHAMOMETPA
37 #H#HParfHH#IBIeHe TATOTCHHS W cuia TsbkectH. Cuia
' TSKECTH Ha ApYyTHX Iuta”erax. Bec rena. HesecomocTs
18 Cuna tpenus. TpeHue CKONBXKEHHS U TPEHUE IOKOS.
' Tpenue B npupoe U TEXHUKE
3.9 H##HPar#H##Crio)KeHne Cul, HalpaBJIEHHBIX IO OJHOM
' npsiMoii. PaBHozelicTByrOIIast CUI
3.10 [IpakTuueckue paboOTHI:




OnpeneneHne CKOPOCTH PaBHOMEPHOTO  JIBUYKEHUS
(wrapuka B KMJIKOCTH, MOJEIM  DJIEKTPUYECKOTIO
aBTOMOOWJIT W Tak janee). OmnpenencHue CpeaHei
CKOPOCTH CKOJBXEHHUs Opycka WIM HIapukKa IO
HAaKJIOHHOM  IulocKocTH.  OrmpeneneHue  MIOTHOCTH
TBEPIIOTO Tena. OnblITH, JIEMOHCTPHUPYIOILHE
3aBUCHUMOCTh pacTsbKeHus (aedopManuu) IpyKUHBI OT
OPUIOKEHHOM  cwiibl.  ONbITHL, JIEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapaKTepa COIIPUKACAIOIIUXCA HOBerHOCTeﬁ

duznyeckue ABJICHUS B Iprupoac: NPpUMEPLI ABUIKCHUS C

3.11 Pa3JIMYHBIMU CKOPOCTSIMHU B )KUBOHM M HEKUBOW IIPUPOJIE,
JIeCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTponucTBa: TMHAMOMETP, MOIUITHUKH
JIABJIEHUE TBEPJIBIX TEJIL, )KMJIKOCTEM 1 TA30B
41 Hasnenue tBEpAoro Ttena. CrocoObl yMEHBIIEHUS U
' YBEJIMUYEHUS 1aBICHUS
42 JlaBneHwue ra3a. 3aBUCIMOCTb JIaBJICHHS ra3a oT 00béMa,
' TeMIepaTypbl
43 Ilepenaya naBieHus: TBEPABIMU TENAMH, KUJIKOCTSIMU U
' razamu. 3akoH [lackans. [THeBMaTHUECKHE MaIIMHBI
3aBUCUMOCTh  JaBJCHUS KHIKOCTH OT  TJIyOHHBI
44 I'unpocratuueckuii mapagokc. CooOmaoIuecs: COCyIbl.
I'mnpaBnuueckre MEXaHU3MBbI
AtMocdepa 3emnu u armochepHoe naBiaeHue. [puunHsl
45 CYIIECTBOBaHMSA BO3AYHIHOM oOosouku 3emiu. OnsIT
' Toppuuennu. 3aBuCUMOCTb aTMOC(HEPHOrO JaBIEHUS OT
BBICOTBI HaJl YPOBHEM MOPSI
46 W3mepenue atmocdepHoro masneHus. IIpubopsr s
' U3MEpEeHUs aTMOC(EPHOTO JIaBIICHHS
JleicTBrE KUIAKOCTU M ra3a Ha IOTPYKEHHOE B HHUX
4.7 Teso. BelTankuBaromas (apxuMmenoBa) Cuia.  3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxoraBanue




4.9

[IpakTuueckue paboTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tella B BOJE OT
o0béMa MOTPYKEHHOM B JKUIKOCTH YacTH TeJa.
OnpeneneHre BbITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH HA
Te€no, TOrpykE€HHOe B  KUAKOCTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeJI0 B JKUAKOCTH, OT Macchl Tena. OmnbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOLLEH
CHWJIBI, IEHCTBYIOIIEH Ha TEJO B >KUJKOCTH, OT 00BbEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUIKOCTH. KoHcTpynpoBanue  apeomerpa  WIH
KOHCTPYMPOBAaHHME  JIOJAKM W  OIpejeseHue  eé

prSOHOI[’béMHOCTI/I

4.10

dusnueckue SBICHUS B NPUPOJE: BIIASIHUE
aTMOC(EpHOro aBJeHUs Ha )KUBOW OPraHU3M, TUIaBaHUE

pBIO

4.11

TexHuueckue ycTpoHCTBa: COOOIIAIOIIMECS COCYABI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUNA IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPI' A

5.1 Mexanundeckas padbora
52 Mexannueckast MOIITHOCTh
53 [Ipocthie  MexaHW3MBL:  pbluar, OJOK, HaKJIOHHAA
' IJ10CKOCTh. [IpaBuito paBHOBECHS pblyara
54 [TpumeHeHne npaBuiIa paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwiIo»  MexaHukd.  KoahunmeHnt
5.5 I1OJIE3HOTO JEUCTBUS MEXaHHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHunanbHas SHEPruu Teja, MOAHITOro HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg [lonnas MexaHuveckas 3HEprus. 3aKOH U3MEHEHUS U
' COXpaHEHUsI MEXaHUYECKOHN 3HEPTUU
59 [IpakTuueckue paboThI:




##HPar###Onpenenenue  pabOThl CUJIBI TPEHUS HpU
pPaBHOMCPHOM ABWMXKCHHMU TCJIa 110 FOpH3OHTaJIBHOfI
NOBEPXHOCTH. MccnenoBaHnue ycioBUM — pPaBHOBECHS
ppruara. M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTHUHI

®duznyeckue SBICHUS B npupoac: pblyaru B TCJIC

5.10
YyeJI0BeKa
TexHuyeckue yCTpPOWCTBA: pblyar, IIOABWKHBIA U
5.11 HETIOJBMYKHBIN OJIOKH, HAKJIOHHAS TJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemMmble 3JIEMEHTBI COAEPKAHUS
pasnena 3JIeMeHTa
TEIIVIOBBIE SABJIEHWA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETUYECKON
61 TEOpUHU CTPOCHHUS BemiecTBa. Macca ©W  pa3Mepbl
. Mosiekys.  OmnbIThl, MNOATBEPAKAAIOLUIME  OCHOBHBIC
TMTOJIOXKEHHUS MOJICKYJIIPHOKUHETUYECKON TEOPUH
Mopenu  TBEPIOTO, JKUAKOTO W ra3000pa3HOro
6.2 cocrosiHui BeuecTBa. Kpucraminyeckue u amopgHble
Tena
OOBsicHEHHE CBOMCTB Ta30B, )KUIKOCTEH U TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHUM MOJIEKYJIIPHOKUHETUYECKON
TEOpUHU
6.4 CmauuBaHuE U KaWUISPHbBIC SBJICHUS
6.5 TennoBoe paciiupeHue u cxxaTue
66 Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO
. TEIJIOBOI'O JABMKCHHUS YaCTHI]
67 Buytpennsist sHeprust. CriocoObl H3MEHEHUS! BHYTPEHHEH
. SHEPTUH: TEIUIOTEpeiaya U COBEPIICHUE pabOThI
6.8 Buapl Temionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS,




U3IIy4eHHe

KomunuecTtBo TEIUIOTHI. VnenoHast  TEIIOEMKOCTH

6.9
BellecTBa
TeruooOMeH W TemsIOBOe paBHOBECHE. Y paBHEHUE
6.10
TEeIUI0BOro OanaHca
611 [InaBnenue u oTBEpACBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TEnoTa IUIaBJICHUS
[TapooOpa3zoBanne ®  KoHIeHcamus.  Vcmaperwe.
612 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHWSL.
' 3aBUCHUMOCTh TEMITEPATypbl KUTICHUS OT aTMOC(HEPHOTO
JaBIICHUS
6.13 BnaxHocTp Bo3yxa
6.14 DHeprus TOIUIMBA. Y JIeJIbHAs TEIIOTa CTOPaHuUs
[Mpunuuner  pabotel  TeruoBbix  asurateneit  KITJ
6.15 TEIUJIOBOTO JBHraTesns. TemyoBele ABUTaTENM U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUsI U MIPEBPALICHHS YHEPTUH B TEIUIOBBIX
6.16
mporeccax
[IpakTuueckue paboTHI:
HHHPar###ONbITL IO  OOHApY)KEHUIO JICHCTBHSI  CHJI
MOJIEKYJISIPHOTO MPUTSKECHHUS.
#HHPar#H##0OnbITel  TI0  BBIPAIMBAHUIO  KPUCTAJLJIIOB
MOBapEHHO COM UITH caxapa.
HH#HPar#H##OnbITBl 10 HAOMIOJIEHUIO  TEIJIOBOTO
617 paCIIMPEHHS Ta30B, JKUJIKOCTEH U TBEPABIX TEI.

##HPar###OnpeiesieHrie JaBlIeHUsS BO3[yXa B OasioHe
HITIpUIIA.

HHHPar###ONBIT,  IEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JABJICHUS BO3JyXa OT €ro o0bh&Ma M HArpeBaHUs WIH
OXJTaXK/ICHUSL.

###Par### IpoBepka runoTe3sl JUHEWHON 3aBUCUMOCTU

JUIMHBI  CTOJIOMKA J>KUIKOCTH B TEPMOMETPHUYCCKOU




TPYOKE OT TeMIepaTyphl.

#HiHPar#H##Habmonenne U3MEHEHUS BHYTpEHHEN
SHEPrUU TeJNa B pe3ysibTaTe TeIuionepenadn u padboTs
BHEIIHHUX CHUJL.

#i#HPar##llccienoBanue sBICHHUA TerIooOMeHa TpU
CMEIIMBAHUM XOJIOJIHOU U TOPSYEN BOJIBI.
#HH##Par###Onpenenenue KOJIMUECTBA TEIIOTHI,
MOJIyYUEHHOTO BOJOW MpU TEIIOOOMEHE C HArpeTbiM
METAJUTMYECKUM IIUIHHAPOM.

H#H#HHPartH#Onpenenenue YACIBHON  TEIJIOEMKOCTH
BEIIECTBA.

#H##Par##HlccrienoBanue mpoiecca ucnapeHus.
#H#HHPar#H##Onpenenenue  OTHOCUTEIBHON — BJIAXKHOCTU
BO3yXa.

H#HH#Par##H#Onpenenenyre yJaeabHON TEIIOThI IJIaBICHUS

JIBJA.

6.18

@dusnueckue SBICHUS B IPHPOJIE: IMOBEPXHOCTHOE
HATSDKEHUE W KallWUISPHBIC SBJICHUS B IPUPOJE,
KPUCTaJUTBI B IpUpoe, usiaydenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHEs, CHETa.

6.19

TexHuueckue  yCTpOMCTBA:  KaNWILIAPBL, IIPUMEPHI
UCIIO/Ib30BAaHUS KPHUCTAJLIOB, KUAKOCTHBIM TEPMOMETD,
JATYMK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETpBI, IICUXPOMETp, TapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHET'O CropaHusl.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHW A

7.1 DnexTpusanus Tei. [[Ba posa 3MeKTpUUeCKHX 3apsioB
BiaumopelictBue 3apsikeHHbIX Ten. 3akoH Kymona

7.2 (3aBUCHMOCTD CHJIBI B3aMOJCHUCTBUS 3apSKEHHBIX T OT
BEJIMYMHBI 3apsIJIOB U PACCTOSIHUS MEXKITy TeJIaMH)

73 DnekTpuueckoe noje. HanpskEHHOCTh 3MEKTPUYECKOTO

nosst. [IpuHOMN cynepno3uuuu 3JIEKTPUYECKUX IOJIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexTpuyeckux 3apsoB. JIeMEHTapHbIN

7.4 anekTpuueckuii 3apan. Ctpoenue aroma. [IpoBoiHUKY U

TUBJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AEKTPUUYECKOTr0 3apsaaa

OneKTpu4eckuid  TOK.  YCJIOBUSL  CYILLECTBOBAaHUS
7.6

AIEKTPUYECKOTO TOKa. ICTOYHMKH TOCTOSIHHOTO TOKa

JeicTBus 3IEKTPUUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUIKOCTAX U razax

Onektpuueckass uenb. Cuna Toka. DJIEKTPUYECKOE
7.8

HaIpsHKEHHE

CompoTuBieHue MPOBOJIHHKA. VY nenvHoe
7.9

CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa 15 yyacTka 1enu

[locnenoBarenbHOE W MapajuIeIbHOE  COEAMHEHHE
7.11

IIPOBOJTHUKOB

PaGota W MOIIHOCTH JJIEKTPHYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNeKTpUUecKue IeNH W MOTPEOUTENH AIIEKTPHUECKOM
7.13

sHepruu B 0biTy. KopoTkoe 3aMbikanue

[TocTostHHBIE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnone. MaruutHoe moje 3eMiId U €ro
7.15

3HA4YEHME JUIS )KMU3HU Ha 3eMIle

OmneiT Dpcrena. MarHuTHOE MOJIE€ 3JEKTPUUYECKOIO TOKA.
7.16

[IpuMeHeHue 31eKTPOMArHuTOB B TEXHUKE

JleficTBEe MarHMTHOrO MOJII HA IMPOBOJHHUK C TOKOM.

DnekTpoABUraTellb MOCTOSHHOIO TOKa. Mcnosb3oBaHue
7.17

JJIEKTPOJIBUTaTEIEH B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe
7.18 Oneitel  ®@apazes.  SIBneHHE  3JIEKTPOMArHUTHOM




naaykuuu. Ipasuno Jlenna

DneKTporeHepaTop. Cnoco0bI MOJTy4CHHUS
7.19 AJIEKTPUUYECKON SHEPIHH. DIIEeKTPOCTAHIINN Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH

[TpakTrueckue pabOTHI:

OnpITHI 10 HAOMIOACHUIO ANEKTPU3ALNU Tell UHITyKIHeH

Y TIPU CONPUKOCHOBEHHH.

HccnenoBanne JIEHCTBUS  AJIEKTPUYECKOTO TOJIA  Ha

MIPOBOJTHUKH M TUAJICKTPUKH.

COopka ® TIpoBepKa pabOThI DSJICKTPUUYECKOW IEIH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

W3mepenue u perynupoBaHue HaMpsKeHUsI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO Yepes3

PE3HUCTOP, OT CONMPOTHUBIICHHS PE3UCTOPA U HAIPSHKCHHS

Ha PEe3UCTOpE.

OIBITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTD

ANEKTPUYECKOTO COMPOTHBIICHUSI IPOBOJHHKA OT €ro
7.20 JUTHHBI, TUTOIIA/IM ITOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

[IpoBepka mpaBuiaa CIOXKEHUS HANPSDKCHUH — TIPH
MOCJICIOBATEILHOM ~ COCIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBmia yisi CUIIBI TOKA MPHU MapaLIeIbHOM
COCIMHECHUU  pe3ucTtopoB.  OmpenerneHue  paOOTHI
AJIEKTPUYECKOTO  TOKA, WAYIIETO Yepe3  PEe3UcCTop.
OmpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIEro 4Yepe3 JaMIIOYKy, OT HAIpPsDKEHUS
Ha Heil. Onpenenenue KIIJ[ narpesatens. UccienoBanue
MAardmTHOT O BSaHMOHeﬁCTBHﬂ IIOCTOSAHHBIX MArHHUTOB.
I/IzyquHe MAar"duTHOT O I10JIA ITOCTOAHHBIX MAarHuTOB HpI/I
UX OOBeIUHCHMHM W  pasjeneHun. Vcciemoanue
JEUCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDb CHJIBI




B3aHMOZ[€I>'ICTBH$[ KaTylmlKyu ¢ TOKOM M MaroiuTta OT CHJIbL
TOKa W HalpaBJICHUA TOKa B KaTyIIKE. I/I3y‘~I€HI/I€

[[GflCTBI/I?[ MAarouMTHOIO 1OJid Ha MPOBOAHHUK C TOKOM.

KoncrpyupoBanue " W3y4YEHHUE paboThI
3JIEKTPOJIBUTATENS. H3mepenue KIT
JJIEKTPOABUTATEIBHON YCTaHOBKH. OnbIThHI o

HCCICIOBAHHUIO SABJICHUA 3J'I€KTpOMaFHI/ITHOI71 WHAYKIUHA:
HCCIICIOBAHNE HW3MEHEHUM 3HA4YCHHUS U HaIIpaBJICHUS

HHAYKIUOHHOI'O TOKa

7.21

Odusnueckue SBJICHUSA B TPUPOAE: DJIEKTPHUECKUE
SBIICHUS B  arMocdepe,  IICKTPUYSCTBO  KHUBBIX
OpPraHM3MOB, MarHUTHOE ToJIe 3eMIIH, JIpeild MOIOCOB,
POJIb MArHUTHOTO TOJIS IS )KU3HU Ha 3emiie, MOJIIPHOe

CHUAHHC

7.22

TexHudeckue yCTpPOWCTBA: JIIEKTPOCKOIL, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUMK DICKTPUIECKON ISHEPTUH,
AJIEKTPOOCBETUTEIbHBIE ~ NPUOOPBI,  HAarpeBaTeIbHbIC
AIEKTPONPHOOPHI (mpumepsl), JJICKTPUYECKUE
NPEIOXPAHUTENH, O3JICKTPOMArHHUT, JJIEKTPOJBHUIaTENb

IMOCTOAHHOI'O TOKA, TCHECPATOP IMMOCTOAHHOI'O TOKA

9 KITIACC
Kon
Konx anemenra [IpoBepsieMble 3JIEMEHTHI COAEPIKAHUS
pazzgena
MEXAHUWYECKUE SABJIEHUA
Mexanuueckoe JBWKEHHE. MarepuanbHas — TOYKA.
51 Cucrema otcuéra
g 8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABUKEHUS
8.3 PaBHOMEpHOE MpsSMOTUHEITHOE ABIKEHUE
###Par###HepaBHOMEpHOE MPSIMOIMHEHHOE TBUKCHUE.
8.4 CpenHsis W MIHOBEHHas  CKOpPOCTb  Tela  IpH
HEPaBHOMEPHOM JIBUKEHUU




Yckopenue. PaBHOyCcKOpeHHOE IIPSIMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 #i#HPar####CBoOoiHOe nagenue. OneiTel [Manues
#Hi##Parf##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 [lepuog u wactota oOpamieHusi. JIluHeiHas u yriioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEeHHe
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertnii 3akon HetoToHa
8.11 H##H#Par###] [puHuMI Cynepro3uly CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
##HPar###Cunia  TpeHMs: CUJla TPEHMS CKOJIbKEHUS,
513 cuJia TPEHUs TIOKOS, IPYTre BUJIBI TPEHUS
#H##Par####Cuna  TSDKECTM M 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOpEHUE CBOOOIHOIO NaIEHUS
81 HBuxenne  tworaner  Bokpyr — Comnma.  Ilepsas
1 KocMudeckasi ckopocTb. HeBecoMOCTh U neperpysku
PaBHOBecue MarepraibHOM TOYKH. AOCOTIOTHO TBEPIOE
8.16 oo
#iHPar###PaBHoBecue TBEPAOro Tena C 3aKpEIUIEHHON
517 OCBhI0 BpaieHusi. MoMeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynec Tena. U3smeHeHue umnyibca. MMiysbe cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCca
8.20 ###Par###PeakTHBHOE IBIKEHUE
8.21 Mexannueckasi paboTa U MOUIHOCTb
PabGora cun TspkecTH, ympyroctd, TpeHus. CBs3b
5.22 SHEPTUU U pabOoThI
[lorenumaneHas dHeprusi Tena, MOTHATOTO  Haj
5.3 MOBEPXHOCTHIO 3eMJIH
8.24 [loTeHuunanbHas 3HEPTUs CKATOU MPYKUHBI
#HH##Par###Kunernueckas SHEPIHUsl. Teopema o
825 KUHETUYECKON IHEPTUU
8.26 HH##Par###3aKoH COXpaHEHUsI MEXaHUYECKOU SHEPrun




8.27

[IpakTuueckue paboTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa
WIM JBIWKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpPEHUsI Tela MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBHKEHHH 0€3 HayallbHON CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
IBUKEHUHM 0€3 HadyallbHOM CKOpPOCTHU IMYTH OTHOCSATCS
KaK psA HEYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUST CKOJIBKEHHUS
OT CWIBl HOpPMaJbHOrO aAaBieHus. OmnpenerneHue
kodddunmeHTa TpeHus CkoibxkeHUs. OmnpenerneHue
KEcTKocTU TpyxkuHbL. OmpeneneHue padOTHl  CUIIBI
TPEHUST TPU PABHOMEPHOM [BW)KCHHH Teja IO
TOPU30HTANBHOM MOBepXHOCTH. OmpeneneHue padOTHI
CUIBI  yOPYrOCTM  IIpU  MOABEME  Ipy3a  C
UCIOJIb30BAHUEM  HEMOJABI)KHOTO M TOJBHXKHOTO

OJIOKOB

8.28

duznyeckue SBICHUS B IpUupoAc: IMPUIUBLI U OTJIUBEI,
JABHKCHHEC IIJIAHCT ConHeyHoOH CHUCTCMbI, PCAKTHUBHOC

ABHUKCHUC JKUBLIX OPraHU3MOB

8.29

TexHuueckue yCTpOﬁCTBaZ CIINAOMCTP, JaTYNKH1

ITOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYEC

KHME KOJIEBAHM A U BOJIHBI

9.1

KonebarenpHoe JBHXXCHHUC. OCHOBHBIE XapaKTCPHUCTUKHU

KOJIeOaHUI: IEpUO]], 4aCTOTa, aMIUTUTYIa

92

MaremaTudeckuii U IIPYKUHHBINA MasATHUKH.

[IpeBparenue sHepruu Npu KoaedaTeIbHOM ABUKCHUN

9.3

3aryxatomme KosiebaHus. BuIiHYyXaeHHBIE KoJeOaHMS.

Pe3onanc

9.4

Mexaunueckue BOJHBL CBOWCTBA MEXAHUYECKUX BOJIH.
[IponosibHBIE M MONEpeYHbIE BOJIHBL J[JIMHA BOJHBI U

CKOpOCTb €€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHbI B




TBEPAOM TeJIE, CEUCMUYECKUE BOJIHBI

9.5 3ByK. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 Wudpa3Byk U yIbTpa3ByK
[IpakTryeckue paboThI:
Omnpenenenue 4acToThl W Iepuoja  KosebaHui
MaTEeMaTHIECKOTO MasiTHUKA.
Omnpenenenue 4acToThl M Iepuojia  KoseOaHui
NPYKUHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCMMOCTH  TEpHOAa  KoJeOaHUi

' MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCMMOCTH — TEpHOAa  KOJeOaHUI
IPY)KMHHOTO MasTHHKa OT Macchl Tpy3a. I[Iposepka
HE3aBUCHUMOCTH nepuosa Kose0aHui rpys3a,
MIOJIBEIIEHHOTO0 K HHUTH, OT Macchl Ipy3a M *KECTKOCTH
NPYKUHBL VI3MepeHne yCKopeHus: CBOOOTHOTO MaICHHS
@usnueckue sSBICHHUS B MPHUPOJE: BOCHPHUATHE 3BYKOB

9.8 KUBOTHBIMH, 3E€MJIETPSICEHHUE, CEHCMHUYECKUE BOJIHBI,
I[yHaMH, X0

9.9 TexHuueckue yCcTpOWCTBAa: 3XOJIOT, HCIIOJIB30BAHUE

VIIBTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE TIOJIE 11 DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas npupona cera. CKOpPOCTb CBETa.

. BousiHOBBIE CBOMCTBA cBETA

[TpakTuueckue paboTHI:

10.4 N3yyenne CBOMCTB  3JIGKTPOMArHUTHBIX  BOJH  C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Odusuueckue SBICHUA B MpHUpPOJAE: OHMOIOTHYECKOe

10.5 JENCTBUE BHJIMIMOTO, yIIbTPa(HOIETOBOrO 51
PEHTI€HOBCKOI'O U3JTy4YeHUN

106 TexHuueckue yCTpOMCTBA: HCII0JIb30BAHUE

QJICKTPOMArdMTHBIX BOJIH JJI COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast Mmonens cBera. MicTounuku cBera

11.2 [IpsamonnHENHOE pacCIPOCTPAHEHUE CBETA
13 Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTpaxKeHUS
. cBeTa
114 [Ipenomnenue cBeta. 3aKOH MPEIOMJICHHUS CBETa.
. [TonHOE BHyTpeHHEE OTpakeHHE CBETa
11.5 JIunza. Xop myuei B InH3€e
116 OnTuueckast cucreMa QoroanmnapaTa, MHKPOCKONA U
. Teneckomna
17 I'ma3 xak onruyeckas cucrema. brauzopykocTts u
. TaTbHO30PKOCTh
118 Pasnoxxenue Genoro cera B ciektp. OnbiTel HpioTOHA.
. CrnosxeHue crieKTpaibHbIX I[BETOB. [lucnepcus cBera
[IpakTuueckue paboTHI:
HiHPar##llccnenoBanue 3aBHCHUMOCTHU yria
OTpaKEHHsI CBETOBOTO JIy4ya OT yTJja MajeHuUs.
HiHPar##l13ydenne  XapakTEpUCTHK  M300pa)KeHus
peaMeTa B TUIOCKOM 3epKalie.
###HPartHt#lccnenoBanue 3aBUCHUMOCTH yria
MIPEIOMIICHUsI CBETOBOTO JIyda OT yIJia MajeHHs Ha
19 TpaHUIE «BO3JIyX — CTEKIION.

#HPar#t#llonyuenue  M300pakeHUH C  MOMOIIBIO
coOuparolei JTMH3HI.

##HPar###Onpenenenne  (HOKYCHOTO pAacCTOSHUA U
ONTHUYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
HH#HPar###ONbITEl O pa3NoKEeHUI0 Oeoro cBeTa B
CIIEKTD.

HHHPar##H#ONBITHL 110 BOCIPHUSTHIO 1IBETA MPEIMETOB

P UX HAOJIOICHUU Yepe3 [IBETOBbIC (DUIIBTPHI

11.10

dusznyeckue SBICHUS B npupoac: 3aTMCHUS COJ'IHI_Ia n
.]IyHBI, OBETa TCJI, OINTUYCCKUC SBJIICHHA B aTMOC(l)epe

(uBet HEOa, pedpakiys, pagyra, MUPaK)

11.11

TexHuueckue YCTPOMCTBA: OUKH, [IEPUCKOII,




¢doToanmapar, ONTHIESCKUE CBETOBOIBI

12

KBAHTOBBGIE SABJIEHUA
" OmneiTel Pesepdopna u miiaHeTapHas MOJETL aToMa.
' Monaens atoma bopa
19 Hcnyckanne u mornomieHne cBera atomMoM. KBaHTHL
' JluneituaTeie CrieKTpbI
12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3mydeHHs
14 Crpoenne artomHoro sapa. HykinoHHas Monenb
. aTOMHOTO sizipa. M3oTormbl
s PanuoakTtuBHble npeBpamieHus. [lepuon momypacmama
. aTOMHBIX Si/Iep
16 SnepHbie peakuuu. 3aKOHBI COXPAHEHHsI 3apSIAO0BOTO U
. MacCOBOTO YHCE
12.7 DHeprus CBsA3M aTOMHBIX sziep. CBsI3b MacChl U 3HEPTUU
18 Peakuuu cunrtesa u aenenus sgep. McTouHuKY SHEPrun
' ConHua u 3BE37
129 Snepnas oHepretuka. [leiicTBue  pajnOaKTHBHBIX
. M3JIy4CHUH Ha )KUBBIE OPraHU3MBI
[IpakTuueckue paboOTHI:
Habnronenne CrulOmHBIX M JIMHEHYATBIX CIEKTPOB
1210 W3ITyYCHUS.
HccnenoBanue TpekoB: M3MEpPEHUE YHEPTUU YACTHIIBI
0 TOpMO3HOMY TTyTH (110 poTorpadusim).
W3mepenue paanoakTuBHOTO GoHa
Odusuyeckre SBICHUS B MPUPOAE: ECTECTBEHHBIN
PaINOaKTUBHBIN don, KOCMHYECKHUE Jy4u,
12.11 PaJMOaKTUBHOE M3JIYYEHHE MPUPOIAHBIX MHUHEPAIIOB,
JNEUCTBHE pAaJUOAKTUBHBIX W3JIy4YCHUM Ha OpraHu3M
YeyioBeKa
12 Texuuueckue YCTPOMCTBA: CHEKTPOCKOTII,

VHJIMBHIyaJIbHBIA JO3UMETD, Kamepa Buibcona




HHPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

Kon
NpoBepPsSIEMOr0
TpeOOBaHUSA

IIpoBepsiemble TpedoOBaHUS K NMPEAMETHBIM pe3yibTaTam
0a30BOr0 YpOBHsI OCBOCHHSI OCHOBHOI 00pa3oBaTe1bHOM
NPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi Ha ocHoBe PT'OC

[lonumanne pomu  GU3MKK B HAYYHOH  KapTUHE  MUDA;
c(OPMHUPOBAHHOCTh 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTH SIBJICHUM IPUPOJABI, O POJIA 3IKCIEPUMEHTa B
¢usuke, o cucremooOpasyromed poin (QUIMKM B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHMKHM M TEXHOJIOTHHA, 00 3BOIIOLUU
¢bu3nyecKkux 3HaAHUW W UX POJM B IEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTHHE MHUpa, O BKJIAJEC POCCUHCKUX H 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOILEro

MHpa, pa3BUTHUC TCXHUKHU U TEXHOIOTHUH

3HaHUSA O BHUJAX Marepuu (BELIECTBO U IOJIE€), O JABMKEHHM Kak
crioco0e CyIIecTBOBaHHS MaTepuu, 00 aTOMHO-MOJICKYJISIPHON TEOpHH
CTPOEHHUS BEIIECTBA, O (U3NYECKOH CYIIHOCTH SBJIEHUI HPUPOIBI
(MEXaHMYECKHUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3InyaTh sIBJICHUS 110 OMMCAHMIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YyYCHHBIX (QU3NYECKUX SBICHHUH
B OKpY)XarolleM MHpe, BBIACNAS MX CYLIECTBEHHbIE CBOWMCTBA

(MpU3HAKK)

BJ'IaI[eHI/Ie OCHOBaMHM ITOHSTHUHHOIO arapara M CHMBOJIHMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘IG6HI)IX 3aaa4,
YMCHHEC XapaKTCpU30BaATb CBOMCTBA TCII, (bHBI/I‘{eCKI/Ie SABJICHHUA H

MIPOIIECCHI, UCTIONB3YS (YHAAMEHTAIBHBIE U OMITUPUUECKHUE 3aKOHBI

YMeHue OnuchIBaTh HN3YUCHHBIC CBOICTBA TEJI U @HSHHGCKI/IC SABJICHUA,

HCIIOJIb3YA (bHSPI‘leCKI/Ie BCJINYHMHBI

Bnanenue ocHOBaMHM METOJIOB HAyYHOTO IIO3HAHHA C Y4YETOM
COOJTFOICHHSI TIPaBWJI OE30TMACHOTO Tpy/Aa: HaONIOJCHUE (QU3HUECKUX
SIBJICHUU:

YMCHHUE CAMOCTOSATCIIBHO CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpYHOBAHUS 0 UHCTPYKIIMU, OMUCHIBATH XOJ
OTIBITA U 3aMKCHIBATh €TO PE3YNbTaThl, HOPMYIUPOBATH BHIBOIbL;
MIPOBE/ICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUN (PU3NIECKUX BEITMUNH:
YMEHHE IUJIAaHUPOBATh HW3MEPEHHUs, CaMOCTOSTETbHO  coOMparth
SKCHEPUMEHTAIBHYI0  YCTAHOBKY [0 HHCTPYKIMM, BBIYHCISATDH
3HaYeHWE BEIUYMHBI U aHAIU3UPOBAThH MOTYYCHHBIE PE3YNbTATHI C
y4E€TOM 3aJaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUN;
MPOBEACHUE  HECIOXKHBIX  OKCIEPUMEHTANbHBIX  HCCIEIOBaHUIA;
CaMOCTOSITEJIbHO ~ COOMpaTh  3KCIEPUMEHTAIbHYIO YCTAHOBKY U
MPOBOAUTh  HCCIENOBAaHME IO  WHCTPYKIHMH,  IPEICTaBIAThH
MOJTyYCHHBIE 3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BHJIE TAOIHI] U
rpadUKoOB, YYUTHIBATH MOTPEIIHOCTH, JAETaTh BHIBOABI IO PE3yIbTaTaM

HUCCIICAOBAHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (M3MUECKHX  Mojeneit
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIN CTPOCHUS
ra3oB, JKMJIKOCTeH W TBEPIBIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO Sipa) M yMEHHUE NPUMEHSTh UX JUIA

00BACHEHHS (bHBI/I‘{GCKI/IX IMpouecCcoB

YMeHue oOBACHATH (PU3MUECKUE NPOLECChl M CBOMCTBA TEl, B TOM
4yucjllie M B KOHTEKCTE€ CHUTyalluil IPaKTUKO-OPHUEHTHPOBAHHOIO
XapaKkTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON HA M3yYCHHBIE CBOWCTBA (PU3MUIECKUX

$IBJI€HI/H>'I, (1)I/I3I/I‘~I€CKI/I€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCJIN

YMenue pemath pacuéTHbie 3agaud (Ha 06aze 2 — 3 ypaBHCHHIA),
UCIIONIBb3YSl 3aKOHBI U (OPMYJbl, CBSI3bIBAIOIIME (PUBUUYECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBUC 3aJavu,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIC, BBHIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXouMBIC IS €€ pelIeHUs], UCTIOIb30BaTh CIPABOYHbBIC JaHHbIC,
MPOBOANTh PAcu€Thl W OLIEHWBATh PEATUCTHYHOCTH IOJIYYEHHOTO
3HauYeHUs] (PU3MUECKOM BEIIMUMHBI; YMEHUE ONPENEIsATh Pa3MEPHOCTh

(bu3NIeCKoil BeTMYMHBI, TOTYYCHHOM MTPH PEIICHNH 3a/1a91

YMeHHEe XapakTepU30BaTh IPUHLMUIBI JEUCTBUSA TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTMYECKUX MPOLIECCOB 10 UX OMUCAHUIO, UCIIONIb3Ys 3HAHUS O

CBOMCTBaxX (pM3MUeCKUX SBICHWA U HeoOXomumble (uzndeckne




3aKOHOMEPHOCTHU
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YMeHHe UCHoNb30BaTh 3HaHUS O (U3HYECKHX SBICHHUAX B
MOBCETHEBHOM JKM3HM Ul oOecredeHus: O€30MacHOCTH  IIpH
oOpamieHnn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHUYECKUMHU
YCTPOWMCTBAMHU, COXpPaHEHUs 370pOBbS M  COONIONCHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXAloLeH cpene; IMOHUMAaHUe
HEOOXOAMMOCTH TPHMEHEHUS JOCTYKEHHH (U3UKU M TEXHOJOTHI

AJIA pallMOHAJIBHOI'O IMMPUPOAO0IIOJIB30BAHUA

11

OneiT TIOHMCKa, TPeoOpa3oBaHUsS W TPEACTABICHUS WHGOpPMAIUU
(buU3MYECKOTO CONIepKaHHUS C UCHOJIb30BaHHWEM HH(DOPMALMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
MOJIyYeHHON MH(pOpMAIMM HAa OCHOBE WMEIOIIMXCS 3HAaHUU U
JOTOJIHUTEIbHBIX ~ MCTOYHHMKOB, yYMEHHE  HCIOJIb30BATh  IpPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJlaHUil HayYHO-TIOMYJSPHYIO JIUTEPATypy
(U3HYECKOTO COJICPKAHMSI, CIIPABOYHBIC MaTEpPHAIbI, PECypChl CETH
Wutepuer; BrnageHue 0a30BBIMH  HaBbIKAMH  IIpeoOpazoBaHUs
nHpopManMu M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYl0; yMEHHUE
CO3/1aBaTb COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaLII/II/I U3 HECKOJIBKUX HCTOYHHUKOB




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe  nBWkeHHe. MarepuanbHas  Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKEeHHE. CpenHss ckopocTb. Popmyna ais
1.2 BBIUHCIICHUS CPEAHEH CKOpOCTH: vV = S/t
PaBHOMepHOE NpsAMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTb KOOpPJMHATHI Tella OT
BPEMEHH B CIIy4ae paBHOMEPHOTO NPSIMOJIMHEUHOTO JIBUKECHHUS:
13 x({f)=x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHM JJIsi MPOEKIMH CKOPOCTH, TNPOEKIUU
MEPEMEILICHUs], IyTH, KOOPAMHAThl TPU PABHOMEPHOM IPSIMOJUHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJIMHATBHl Tejla OT BPEMEHU B CIy4yae PaBHOYCKOPEHHOI'O
HPSIMOJIMHEHOIO ABUKEHHUSL:
2
Sl =v, #f+a,* ;
@opMynbl AJI1 MPOCKLUUU NEPEMEILECHHs], POEKIIMH CKOPOCTH W IPOEKUUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPAMOJIUHEHHOM JABUKEHUU:
2
1.4 S,_.(F)=Um.-i‘—:ﬂ_1_.-%,
U.\'('f:l =Upy T4, 1,
a.(r)=caonst,
U:_T: = 951-2 =2a.s,
I'padyiku 3aBUCUMOCTH OT BpPEMEHH /ISl NPOCKIHH YCKOPEHUS, MPOSKIUH
CKOPOCTH, NPOEKUUHU [EPEMEILICHUs, KOOPJIWHATBHI IIPU PAaBHOYCKOPEHHOM
MPSAMOJIMHEITHOM JIBU>KEHUH
CBobonnoe magenne. @opMyIbl, ONMUCHIBAIONINE CBOOOAHOE IMAJCHUE Teia MO
1.5 BEPTUKAIM (JBU)KEHUE TeJa BHU3 WJIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTU

3emnn). ['paduku 3aBUCUMOCTM OT BpPEMEHU JJIsi IPOEKLUUU YCKOPEHU,




MNpOCKIHMU CKOPOCTM MW KOOPAWHATHI IIPpU CBO6OZ[HOM nmaacHuM TEjaa 110

BEPTUKAIU

1.6

CKopocTh paBHOMEPHOI'O JIBUJKEHHUS Teja IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.
@opMyna Uil BBIYACIECHUS CKOPOCTH 4Ye€pe3 pPajnyC OKPYKHOCTH M IEPUOL

oOpameHus:

2nR
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHHC. HanpaBneHI/Ie HCHTPOCTPECMUTCIIBHOI'O

YCKOPCHUS. CDOpMyJ'Ia AJIs1 BBIYHUCIICHUST YCKOPCHUS:

2
_ b

L

CDOpMyJ'Ia, CBA3bIBAKOIIAA IICPUO U HACTOTY 06pameHI/1${:

v L
T

1.7

Macca. IInoTHOCTH BellecTBa. CDopMyna JJIA BBIYHUCJIICHU A IIJIOTHOCTH:

_m
V

1.8

Cuia — BCKTOpHAas1 (1)1/131/1‘1601(215[ BeanunHa. CII0KEHUE CHIT

1.9

SABnenue unepuuu. Ilepspiil 3akoH HeroToHa

1.10

Bropoii 3axkon HeroToHa:
F=m-d

COHaHpaBHCHHOCTL BCKTOpPA YCKOPCHUS TCJIa U BEKTOPA CUJIBI, Z[eﬁCTBYIOIHCﬁ Ha

TCII0

B3aumoneiicteue ten. Tperuii 3akoH HproToHa:

Fy g=-F,

1.12

TpeHHe IIOKOA Y TPCHHUEC CKOJILKCHHA. q)OpMy.Ha AJI1 BBIYUCIICHUA MOAYJISA CHUJIbL

TPCHUSA CKOJILKCHUSA:




Hedopmarust Ttena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YIPYroi
nedopmaruu (3akoH ['yka):

1.13 F=k-Al
Bcemupnoe Tsarorenue. 3aK0OH BCEMUPHOTO TATOTEHUS:
My - M5
F=G —=
R
1.14 Cuna TspKecTH. Y CKOpEeHHEe CBOOOIHOTO 1A ICHHSI.
dopmyiia 151 BEIYMCIECHUS CUIIBI TSKECTH BOJIM3H MoBepxHOCTH 3emitn: F = mg.
JIBrxenue ranet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs u neperpy3ku
Nmmynbe Tena — BekTopHas (hu3udeckasi BeIMIrHa.
1.15 p=mi
Nmnynbe cuctemsl Ten. M3menenne umiynbca. Mmiynbse cubl
3aKOH COXpaHEHUsI UMITYJIbCa JUIsl 3AMKHYTOM CUCTEMBI TEJ:
1.16 p=myU +n, Uy =const
PeaktuBHOE nBUXKEHUE
Mexanunyeckas pabora. @opmyiia Jisi BEIYUCICHUS PAOOThI CUIIBI:
A=Fsoosu
MexaHuveckast MOIIHOCTb:
1.17
Nt
I
Kunernueckas u noreHunanbHas sHeprus. @opmMyna i1 BBIYUCICHUS
KUHETUYECKON IHEPTUU:
1.18 2
mL
B

Teopema 0 kuHeTH4eckoi s3Heprun. Popmysia i BHIYMCICHHS TIOTEHIIMAIBHON




OHCPI'HUHU TCJ1a, IOAHATOIO

HaJ 3eMIEH:

s C’-
EP mgh

1.19

Mexanndeckast SHEprusi:

E:EE+EP

3aKOH COXpaHEHHUs1 MeEXaHW4YeCKOM sHepruu. dopmyria il 3aKOHA COXPaHEHUs

MEXaHUYECKOHN 3HEPTUU B OTCYTCTBHUE CUJI TpeHus: £ = const.

[IpeBpanieHne MEXaHUYECKOW SHEPTUH ITPU HAIMYUU CUIIBI TPEHUS.

1.20

[TpocThie MeXaHU3MEIL. «30JI0TOE MPABUIIOY» MEXAHHUKH.
Peryar. Momenr cuiel: M - FI.

YcioBrE paBHOBECHS pblUara:
M +M +..=0
[ToaBrxHBIN 1 HeoABYOKHBINA Os1okH. KIT/I mpocThIX MEeXaHU3MOB,

n= Anonesaas

Aﬂrrmqﬂama

1.21

JlaBiieHue TBEPAOTO TENA.

dopMyita u1s BBIYUCIEHUS AABICHUS TBEPIOTO TENa:

=
P=rge

JlaBienue raza. ATMOc(epHOe JTaBlIcHHE.

FI/I,Z[pOCTaTI/ILICCKOG AaBJICHUC BHYTPH KUAKOCTH.

@opMyita Uil BBIYUCIICHUS 1aBJICHUSI BHYTPH KUJKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnrueckuii mpecc

1.23

3akon Apxumena. Dopmyna s ONpPEACTCHUS  BBITAIKUBAOIIEH

JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTh WM ra3:

F_jxm_ =pgV

Vcaopue mraBanus Tena. IlmaBanue Cya0B M BO3AYXOILIaBaHUC

CHUIBI,




1.24

Mexanuveckne KoneOaHWs. AMIUIMTYAa, TEPHOJ H 4YacToTa KOJICOaHWH.

CDopMyna, CBA3bIBAKOIIAA YaCTOTY U ICPUOJ KOJIEOAHHH:

1.25

MaremMatnueckuii W IpYKHHHbIA MasTHUKMU. [IpeBpamieHue sHepruu npu

KOJIe0aTENHFHOM JIBKEHUHN

1.26

3aryxatomue konebanus. Beinyxnennsie koiaebanus. Pezonanc

1.27

MexaHu4decKrue BOJIHBI. HpO[[OJIbHBIG M NOICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB PpacpoCTpaHCHHA BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HUE 3BYKOBOM BOJIHBI Ha TI'PaHMIIE

nByx cpel. UH(ppas3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomuwl

W3mepenue cpenHell MIIOTHOCTH BEIECTBA; APXUMEIOBOWM CHIIBI; KECTKOCTH
NPYKUHBL, KOOPPUIIMEHTa TPEHUSI CKOJIBXEHHs; pabOoThl CHUIIBI TPEHHUS, CHUIIBI
VIIPYTOCTH; CPEeHEH CKOPOCTH JIBIDKEHUS OpyCKa 1O HAKIOHHOW TUIOCKOCTH;
ycKOopeHusi Opycka Mpu JBIKEHUH MO HAKJIOHHOM IUIOCKOCTH; YacTOThl U
neproja KojeOaHWH MaTreMaTHYeCKOro MAasTHUKA; YacTOTHl W Tepuoja
KOJIeOaHUM MIPY>KWHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICUCTBYIOIIETO HA phblyar;
paboOTBl CHIIBI YIPYrOCTH TPH MOABEME Tpy3a C IMOMOIIBI0 HEMOJBHKHOTO
6510Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
O1oka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpy:KEHHOMN
YacTH TeJia ¥ OT IJIOTHOCTH UAKOCTU; HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHUIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIbHOTO JIABJICHUS U OT
poO/ia TMOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHUKAIOIIEH B MPY>KUHE, OT CTEHEHU
nedopmaluu Npy>KUHBI, YCKOPEHUs1 OpycKa OT yrila HakJIOHA HaMpaBIISIONICH;
neproja (4acToThl) KOJIeOAaHUN HUTSHOTO MAasTHUKA OT JUTMHBI HUTH; IEPUOJIA
KOJIeOaHUN TMPYKMHHOTO MAasATHHKAa OT MacChl Tpy3a M >KECTKOCTU MPYKHUHBI;
UCCIIeIOBaHNE HE3aBUCHMOCTH TepuoAa KoyieOaHUM HUTSHOTO MAasiTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUSA paBHOBECHUA pblvara

1.30

Quszuueckue A6nIeHUA 6 npupolOe: TPUMEPBl JABWXKEHUS C Ppa3IMYHbIMU
CKOPOCTSIMM B KMBOM M HEKUBOU IPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IPUPOIE U

TCXHUKEC, MNPWUJIHMBLBI W OTJIMUBBI, JABWKCHHUC IIJIAHCT ConHeyHon CHUCTEMBI,




PCAKTUBHOC JBUKCHHUC )XUBBIX OPIraHU3MOB, pbldyaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOFO JaBJICHHS Ha JKUBOU OpraHu3M, IIJIaBaHUC pBI6, BOCIIPpUATHEC

3BYKOB JXUBOTHBIMU, 3EMJICTPSACCHUC, celicMuuecKue BOJIHBI, YHAMHU, 5X0O

Texnuueckue yCﬂ’lpOﬁCWlGClI CIIMAOMCTP, AATUYHUKH IIOJIOKCHUA, PpaCCTOAHUA H
YCKOPCHU, MOUHAMOMCTpP, I[MOAIIWUIIHUKH, PAKEThl, pbl4ar, HOI[BI/I)KHHﬁ n

HGHO[[BI/DKHI)II;'I 6JIOKI/I, HaKJIOHHAaA IIJIOCKOCTb, HPOCTHIC MCXAaHHU3MbI B 6I)ITy,

B3l COOOIIAIONTHECS COCY/bl, YCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapomeTp, BBICOTOMEpP, IOPIIHEBOM HACOC, apPEOMETP, IXOJIOT,
UCIOJIb30BaHUE YIbTPa3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYISPHO-KMHETUUECKOM  TEOpHUH  CTPOCHUS

2.1 BemlecTBa. Mojenu TBEPIOTo, JKUIKOTO U Ta3000pa3HOr0 COCTOSTHUH BelecTBa.
Kpucrannuueckue u amopdHsbie Tena

59 JIBiwokeHue yactuy —BemiecTBa. CBsI3b  CKOPOCTH  JBMXKEHUS 4acTUL[ C

' temneparypoil. bpoynoBckoe amkenue, 1uddysus

23 CMaunBaHUE U KallWUIIPHBIE SIBICHUS

24 TemoBoe paciiupeHHe U CKaTHe

2.5 TemoBoe paBHOBECHE

Y Buytpennsis sHeprus. Pabora m Teruomepenaya Kak CHocOObI HM3MEHEHHs

' BHYTpPEHHEH SHEprUn

2.7 Bunel Tennonepeauun: TEMIONPOBOIHOCTb, KOHBEKIIUS, U3TyYEHHE
HarpeBanne wu oxnaxnenue Ten. KonwuecTBo — TemoTel. Y enbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHUsl PHEPIrUU B TEIUIOBBIX IpOLECCax. YPaBHEHUE TEIIOBOIO
Oananca:

29

O +0, +..=0
Hcnapenue u kouaeHcauus. V3MeHeHHe BHYTpPEHHEW SHEpPruud B Ipoliecce
510 WCnapeHuss ¢ KOHAeHcauuu. KuneHwe KUIKOCTH. YIenbHas TeIoTa

napooOpazoBanus: L = O/m

2.11

BnaxnocTh BO3yXa




[InaBnenne wu kpucrajumsanus. I3MeHeHue BHYTPEHHEM DSHEpPruM IIpH

IUIABJICHUH U KPpUCTAJUIU3allUuM. Y aenbHas TEIIOTA IJIABIICHUS:

2.12
:"'..Zg—?
m
BHyTpeHHsIs )HEPT U CTOpaHHs TOIUIMBA. Y IeNIbHAS TEIUIOTa CTOpaHUs TOILINBA!
2.13 q=0/m
2.14 [Tpununs! padots! TertoBsix asurateneil. KI1/ TemmoBoro nurartens
IIpaxmuueckue pabomwl
N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOI'O BOJOH KOMHATHOM TeMiepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeThlii LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThiM LUIMHIPOM, IOCIIE OIyCKaHHs €ro B BOJY KOMHATHOH
TEMIIEPATypbl; OTHOCUTEIBHOW BIIAXKHOCTH BO3/JyXa; YAEJIbHOM TEIUIOTHI
IUIaBJeHUs JipAa. MccrnenoBaHue W3MEHEHMs TeMIepaTypbl BOABI  IIPH
Pa3NMYHBIX YCIIOBHSX; SIBJICHUS TEINIOOOMEHA NpPU CMEIIMBAHUHU XOJIOIHOW U
ropsiuei BoJbl; Mpoliecca ncnapeHust
Qusuyeckue AeneHUs 6 npupoode: MOBEPXHOCTHOE HATSIKEHHE M KaWLISPHbIE
2.16 SIBJICHUSI B TIPUPOJE, KPUCTAIIBI B mpupoje, uznydeHue CoiHia, 3amep3aHue
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa
Texnuueckue ycmpoticmea. KallWUIAPbl, IPUMEPbl UCTIOIb30BaHUS KPUCTAILIOB,
517 KHUJIKOCTHBIM TEPMOMETp, JAaTUUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILICHHS
' JIOMOB, TUTPOMETPBI, TICHXPOMETp, MapoBasi TypOMHA, IBUTATEIb BHYTPEHHETO
CropaHus
3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpusanus Tei. [[Ba Buia 3J1eKTpUUECKUX 3aps10B
32 BsaumopeiictBue 3apskeHHBIX Tel. 3akoH Kynona
3.3 3aKOH COXpaHEHUsI ANEKTPUUYECKOTr0 3apsaa
34 Onextpuueckoe mnone. Hampspk€HHoCTh  anekTpuyeckoro mnosd.  [IpuHumn
' CYNEPIIO3ULMHU 3JEKTPUUECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenmn snexrtpudeckux 3apsnoB. JIeMCTBUE DIIEKTPUYECKOrO IIOJIA  HA
' aJIeKTpruecKue 3apsiibl. [I[poBOTHUKY U TUAIEKTPUKU
3.6 [TocTostHHBIN 251eKTpUUecKuil TOK. JlelcTBuUS 3MeKTpuueckoro Toka. Cuia Toka.




Hampsxenue.
I=q/t, U=A4/4

BHGKTqueCKOC COIIPOTUBJICHUC. YaenbHOE QJICKTPHUUYCCKOC COIIPOTUBJICHUC!

3.7 R =pl/S
18 3akon OMa 1151 ygacTka anekrpudeckon nemu: I = U/R
IlocnenoBarenbHOE COEUHEHNE IPOBOIHUKOB:
EUUEN ST o SR o S0 i A — .
3.9 [TapannenbHoe coeIMHEHUE TPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=t l=L+4L:R==—.
- - | | FE 2
CMmeniaHHble COEMHEHMS] TPOBOIHUKOB
310 Pabota u MOIIHOCTH 3neKTprueckoro Toka. 4 = Ult, P = Ul
3axoH Jlxoyns — Jlenua:
3.11 X
: O=I"-R-t
312 OneiT DOpcrega. MarHutHoe IMosie OpPSMOrO IPOBOJHMKA C TOKOM. JluHumM
MarHuTHOM UHTyKITUU
313 MarnutHOe T1OJie TOCTOSSHHOTO MarHuta. B3anMoaeincTBHEe MOCTOSHHBIX
1
MarHuTOB
3.14 JlercTBrE MarHUTHOTO T0JIs1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel @apajes. SBnenue snekTpoMarauTHON HHAYKUIUU. [IpaBuino Jlenua
IIpaxmuueckue pabomuwl
N3mepeHne  3EKTPUYECKOTrO  CONPOTUBIIEHHUS  PE3UCTOPA;  MOLIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B IPOBOJIHUKE

(p€3I/ICTOpI)I, JIaMHOLIKa), OT HAIIPAKCHHA Ha KOHLAX NPOBOJHHUKA, 3aBUCUMOCTU
COIMPOTUBJICHHUA OT AJIMHBI MPOBOAHHKA, IJIOIIAAU €TI0 IMOICPCYHOI0 CCUCHUA U

YACJIBHOI'O0 COITPOTHUBIICHHA.




HpOBepKa npaBujia Ajid SJICKTPUUYCCKOTI'O HAIIPsSIKCHHUA IIPU IOCICA0OBATCIBHOM
COCAMHCHUU IIPOBOJHUKOB; IIpaBujia JIA CHJIbI 3JICKTPHUYCCKOI'O TOKa IIpU

mapajajicjibHOM COCAUHCHHUU ITPOBOJHHUKOB (peBI/ICTOpH n J'IaMl'IOLIKa)

Dusuueckue s6lenHus 8 npupoode: SICKTPUYECKUE SBICHHS B atmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE ToJie 3eMJIH, JApeld MmomocoB,
POJIb MATHUTHOTO TOJIS JUIs )KU3HU Ha 3emJie, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoiuicmea: 5SIEKTPOCKOI, aMIepMeTp, BOJBTMETpP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelbHbIE  3JIEKTPONnpHOOpbl  (IpUMEpHI), AIIEKTPUUECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, OJJIEKTPOABHUraTeb IOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSTHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOIHBIL. [1Ikana 371eKTpoOMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonuHeiiHoe paclipocTpaHEeHUE CBETA
3.21 3akoH oTpaxkeHus cBera. [1mockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUSI CBETA
3.23 Jucnepcus cBeta
394 Jlunza. Xon nyueid B auH3e. POKycHOE paccTosiHME JUH3BL OnTHYeckas cuia
. nun3el: D = 1/F
3.25 I'na3 kak onTuueckas cucrema. OnrTudyeckue nprudopsl
Ilpakmuueckue pabomuwi
HH#HPar##13MepeHre ONTUYECKON CHIIBI COOMparomieid JHH3BL; (HOKYCHOTO
paccTosiHus coOuparolieit JTUH3bI (TI0 CBOMCTBY PaBEeHCTBA pa3MepOB MpeaMeTa U
M300paxeHusI, KOT/la MPEAMET PACIOIOKEeH B JBOMHOM (oOKyce), MoKazarems
3.26 MPEIOMJICHUS CTEKJIA.
#i#HPart###llccnenoBanue CBOWMCTBA HM300pa)KEHUS, MOJIYYEHHOTO C IMOMOIIBIO
coOuparomiel JIMH3BI, U3MEHEHUs (POKYCHOTO PACCTOSHUS JIBYX CIOXKCHHBIX
JIUH3; 3aBUCUMOCTH YTJIa MPEJIOMJICHHUS CBETOBOTO Jyya OT yrila MajeHHs Ha
TPaHUIIE «BO3IYX — CTEKIJIO»
327 Quzuueckue seneHus 6 npupooe: 3atMmenus ConHna u JlyHBI, 1[BeTa T€T,
' OINITUYECKHUE ABIICHHS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OUYKW, TEpUCKON, ¢oToanmapar, ONTUYECKHE
. CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHU A
4.1 PamnoaktuBHOCTE. Anb(a-, OeTa-, raMma-n3nydeHus. Peakiuu anbda-u Oera-




pacmazia

4.2 OmnpiTel Pesepdopaa no paccestauto anbda-gactui. [lnanerapaas moaens aroma

43 CocraB aromHoro spa. M3otorsl

4.4 Ilepuon nomypacnazia aTOMHBIX siiep

4.5 SnepHble peakuu. 3aKOHbI COXPAaHEHMS 3apsiI0BOIO M MaCCOBOTO YHCEI
Quszuueckue s6NeHUs 8 Npupooe: E€CTECTBEHHBI paJUOaKTHBHBIA  (OH,

4.6 KOCMUYECKUE JIy4d, pPaJUOaKTHBHOE U3JIyuY€HHE MPHUPOJHBIX MHUHEpAJIOB,
JeficTBUE paJIMOaKTUBHBIX U3TyYE€HUN Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHANBUAYaJIbHBIN 103UMETpP, KaMepa

BI/IJ'ILCOHa, sAACpHad SOHECPICTUKA




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 3-€ U3/1aHue, epepaboTaHHOe
[lepwimkun .M., UBanoB A.U. AkimonepHoe o01iectBo «M3aatenbeTBo
«IIpocseienne»

» Ousuka: 8-i kacc: 6a30BbIA YPOBEHB: YUICOHUK; 3-€¢ M3IaHNE, IEpepadOTaHHOE
[lepwikun .M., UBanoB A.U. AkimonepHoe o0miectBo «M3aatenbeTBo
«IIpocseienne»

» ®usuka: 9-i kacc: 6a30BbI YPOBEHB: YUCOHUK; 3-€ U3/1aHue, IepepadoTaHHOE
[leppimikun .M., I'ytauk E.M., iBanoB A.U. u ap. AkurioHepHoe 001IeCTBO

((H?)II&TCJIBCTBO «HpOCBGIHGHI/IC»

METOINYECKHUE MATEPHAJIBI UIA YUYUTEJIA

Y4eOHo-MeTOqMIecKOe 00ecnedueHre MPOIECCOB MPEIoIaBaHus XUMHH, OMOIOTHHN, (PU3UKU Ha YPOBHSIX
OCHOBHOT0 OOIIETr0 M CPEAHEro 001ero 00pa3oBaHusl C BKIIOYEHUEM JONOIHUTENFHOTO HHKEHEPHOTO
KOMITOHEHTa : MeTonuieckue pekomeHaanuu / H.A. 3arpannanas, JIA. [lapmrytuna, A.A. Skyra, A.C.
I'oponenckas, O.H. JlorsuHoBa. — M. : ®I'BHY «MHCTUTYT conepxaHust 1 METOA0B 00ydeHus», 2024,
-73c.

» KoHTekcTHbIe 33129, 3a1aHus K yaeOHOMY Kypcy «Dm3ukay : yaebHoe mocodue / A.A. Skyra, JL.U.
Acanoga ; mox pen. JLLA. [lapmrytunoit — M.: ®I'BHY «MHCTHTYT comepikaHust © METOJIOB OOYUICHUS»,
2024.-61c.

* Meronndeckwii keiic. DnekrpoMmarantHas nHAyKus. (Oms3uka. 8 kmacc) / T.B. CaymkuHa, A.A.
Sxyrta ; mon pen. JI.U. AcanoBoii. — M. : ®I'BHY «HCTUTYT cofiep:KaHus U METOI0B OOYUCHHSI,

2024.—-15c.



bank 3amanuit A5g TEKyIIETo OLICHUBAHMS 10 yueOHOMY TpeaMeTy «Dusuka». OCHOBHOE o0IIee
obOpazoBanue / A.A. SIkyra, E.Jl. Kouepruna, H.A. 3arpanwmynas ; nox pex. JL.A. [lapmrytunoii. — M. :
OTI'BHY «MHCTUTYT coaepkaHus U METOJI0B 00y4eHus», 2024. — 107 c.

* [Ipaktudeckue (;1abopaTopHbie) paboTHI 0 yueOHOMY npeaMery «Dusukay. OCHOBHOE 001ee
oOpazoBanue. CpengHee obriee oopazoBanue : yueOHoe mocooue / F0.B. Crapokypos, A.A. Skyra, H.I'.
Knanosa ; mox pen. JI.A. ITapmytunoil. — M. : ®I'BHY «MHCcTUTYT conepkaHus U METOJIOB

oOy4enus», 2024. — 28 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

bu6mmoteka [IOK
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