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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo yueOHOMYy mnpeamery «Du3uMKa» Ha ypOBHE OCHOBHOTO
oOmero oOpa3oBaHUsl COCTaBi€Ha Ha OCHOBE TpeOoBaHMI K pe3yjpTaTaM OCBOEHUS
o0pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 001Iero 0o0pa3oBaHMsI, NPE/ICTABICHHBIX B
®denepadbHOM TOCYJIAPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOIO OOIIEro
oOpazoBanus u denepanbHO pabouelt mporpamme o yueoHomy npeamety «Dusukay, a
TaK)K€ Ha OCHOBE XAPAaKTEPUCTUKH IJIAHUPYEMBIX PE3YJIBTATOB JYyXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCHUTAHMS H  COLUMAIM3AIMH  OOy4yalolUuXcs, MPEACTAaBICHHOW B
®denepanbHOIl paboueil mporpaMMe BOCITUTAHUS.

ConepxxaHue mporpaMmbl MO (U3MKE HANpaBlIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 W3y4yeHus (HU3MKU
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamme mo (u3uKe y4YWUTHIBAIOTCS BO3MOXHOCTH
yueOHOoro mpeamera B peanusanuu TpeboBanuit PI'OC OOO Kk MIaHUPYyEMBIM
JUYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOyuYeHHUs, a TaKKe MEXKIIPEeIMETHBIC
CBA3M ECTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs.

[IporpamMma no ¢u3nke ycTaHaBIMBAaeT paclpeiesieHue y4eOHOro maTepuania o
rojgam oOydeHus (1o Kjaccam), npeasiaraeT MPUMEPHYIO MOCIeI0BAaTEIbHOCTh NU3YUEHUs
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs NPEIMETHOTO COJEPKAHMS U YUETE BO3PACTHBIX
O0COOCHHOCTEH 00yJaromuXCs.

[Iporpamma no ¢usuke pazpadoTaHa ¢ UENbIO OKa3aHUsI METOAMYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl [0 y4eOHOMY IIPEIMETY.

®duszuka SBISAETCS CHUCTEMOOOPA3YIOLIUM JUIsl €CTECTBEHHO-HAyUHbIX Y4eOHBIX
MPEAMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH,
M3ydaeMbIX XHMHUEH, OWoJioruei, acTpoHoMuew u Quinueckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYyYHYI0 KApTUHY MHpa, MPEAOCTaBiseT HaumboJiee SCHbIE
oOpa3ipl NPUMEHEHUS HAyYHOTO MeEToJa TMO3HAHMS, TO €CTh Cloco0a MOIydeHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 raBHBIX 3a7ad (U3UYECKOrO0 OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEpEca
K HayKe y 00y4aromuxcsl.

N3yuenne Qu3uku Ha 6a30BOM YpOBHE MpEIIOJaraeT OBJIaJCHUE CIETYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

e HAY4YHO OOBSICHATDH SABJICHHUS;

e  OILICHMBAaTh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e MHTEPIPETUPOBATh JAHHBIE U HCIIOIb30BAaTh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIy4E€HHS BBIBOJIOB.

Henu wu3ydeHuss (uU3MKKM Ha YpOBHE OCHOBHOTO oO0IIero oOpa3oBaHuUs
onpenenensl B KoHuenuuu mnpenogaBaHusi yuyeOHOoro mnpeamera «®dusnka» B



oOpa3oBarenbHbIX opraHuzanusax Poccuiickoin denepanuu, peanu3yrolnIMX OCHOBHBIE
oOmieoOpa3oBaTeibHble  MPOrpPaMMbl,  yTBEpkAEHHON  pemeHueMm  Komeruu
MunucrtepcTBa npocsenieHus: Poccuiickoit @eaepanun (mpotokos ot 3 aexadpst 2019 r.
No [TK-4BH).

ey uzyyenus: pusuMKu:

e  MpUOOpETeHHWE HHTEpeca U CTpeMJICHHS OOydYalomUXCsl K HaydHOMY
W3YYEHUIO IPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e  pa3BUTHE MPEACTABJICHUA O HAYYHOM METOJIe MO3HaHUs U (HOpMHUpPOBaHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPY KAIOUIUM SIBIICHUSIM;

e  (opmHupoBaHME HayYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3y4CHHs] OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opMHpOBaHHE MPEACTABICHUI O poiu (U3NKKA ISl Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

e  pa3BUTHE  TMPEACTAaBICHUM O  BO3MOXHBIX  cepax  Oyaymen
PO ECCUOHATIBHOM NI€SITEIbHOCTH, CBSI3aHHOM C (PU3MKOM, TOJITOTOBKA K JallbHEUIIEMY
0Oy4EeHHIO B ’TOM HAlpPABIICHUHU.

JlocTrkeHre 3TUX Leed NporpaMMbl 1O (PU3UKE HA YPOBHE OCHOBHOI'O OOILETO
oOpa3oBaHMs 00ECIIEYUBACTCS PELICHUEM CIIEAYIONINX 3a1a4:

e  MpuOOpEeTeHHWE 3HAHUM O JUCKPETHOM CTPOCHMHM  BEIIECTBa, O
MEXaHWYECKUX, TETJIOBBIX, JIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  NPUOOPETEHHE YMEHUU OMHUCHIBATH M OOBICHATH (DU3UUECKUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHUH;

e  OCBOGHHE METOJOB pELIEHUS MPOCTEUINMX PacyE€THBIX 3a7a4 C
HCIIOJIb30BaHUEM (PU3UYECKUX MOJENeH, TBOPUYECKHX M MPAKTHUKO-OPUEHTHUPOBAHHBIX
3azay;

e  pa3BUTHE YMEHUH HAONIOAATh MPUPOJHBIE SIBICHUS W BBIOJIHSITH OIBITHI,
nabopaTtopHble pabOThl M SKCHEPUMEHTAIBHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE MNPUEMOB pabOTHl ¢ MHpOpMaLKel (U3MYECKOTOo COAEpNKaHU,
BKJIIOYasi MH(MOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUAX (DU3UKU, aHAIIU3 U KPUTHYECKOE
OlICHMBaHUE UH(GOPMALINH;

e  3HAKOMCTBO cO c(hepamu npodeccrHoHaTBHON NeATeTLHOCTH, CBI3aHHBIMU C
¢u3uKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTHKEHHSIX
(bu3nUeCcKOl HAYKH.

Ha wu3ydenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusi otBoguTcs 238 wacoB: B 7 kiacce — 68 dacoB (2 yaca B Hemen), B 8
Kiacce — 68 yacoB (2 yaca B Henmenmwo), B 9 kimacce — 102 ygaca (3 vaca B HEAENIO).

[Ipennaraempiii B mporpamme mno (u3MKe NepeueHb J1abopaTopHBIX padOT U
OTBITOB HOCUT PEKOMEHJATENbHBIN XapakTep, Y4YUTelb JelaeT BBIOOpP MPOBEICHUS



7a00paTOpHBIX pabOT W OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
oOyyYarommxcsi, CHUCKA HSKCIEPUMEHTATIbHBIX 3aJaHuid, TMpeJIaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.

COAEPXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEr0 MUpaA.

Oduzuka — Hayka o mnpupoze. SBieHuss npuponabl. Du3MUECKUE SBICHUS:

MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@uznyueckre BENMYMHBL. V3MepeHue ¢u3nuecKkux BelUyuH. @Du3nyeckue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMa €IMHHIL.

Kak ¢usumka wu jApyrue ecTeCTBEHHbIE HAyKH  H3Yy4aloT  IPHUPOY.
EcTecTBeHHO-HAYUYHBIN METOJ| O3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYYHOTO BOIPOCaA,
BBIJIBDKCHUE TUIIOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUINOTE3, 00bSICHEHHE HA0II01aeMOTO
aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1.  MexaHuueckue, TEIIOBBIE, AIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2.  dusuyeckue mpuOOPH U MpOIEAypa MPSAMBIX H3MEPEHUN aHAJIOTOBBIM U
1M (ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1.  OmpeneneHue EHbBI ACICHUS KAl H3MEPUTEIHHOTO MPUOopa.

2.  H3mepeHue paccTosHUM.

3. H3mepenue 00bE€Ma KUIKOCTH U TBEPIOTO TEIA.

4.  OmnpeneseHHe pasMepOB MAJIBIX TEIL.

5. H3mepenne TteMmepaTypbl MpPHU MOMOIIM KUIKOCTHOTO TEPMOMETpPA H
JNaTYAKa TEMIIEPATypPHI.

6. IIpoBemeHue wuccnenoBaHHs IO MPOBEPKE TUIOTE3BI: JAJBHOCTH IOJETA
IapyKa, MyImEeHHOTO TOPU30HTAIbHO, TEM OOJIbIIIE, YeM OOJIbIIE BBICOTA MTYCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHUH BelleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKA3bIBAOIINAE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBm>kenre yactuil BemiecTBa. CBSI3b  CKOPOCTH  JIBDKEHUSI YacTHI[ C
temnepaTypoil. bpoyHoBckoe aBwkeHue, auddysus. BzaumopeiicTBue  YacTHIl
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSHMSI BEIIECTBA: CTPOCHHE Ta30B, XKUIKOCTEH W TBEPIBIX
(kpuctamnuyeckux) Tel. B3auMoCBSI3p MeXAy CBOMCTBAaMH BEHIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpauyuu.

1.  HaGmonenue OpOyHOBCKOTO BUKEHHUS.



2.  Habmonenue muddys3un.

3. HaGmronenue SBJICHUM, OOBACHSIOIINXCA MIPUTSKEHUEM 1581071
OTTaJKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1.  OrieHka AuamMeTpa aToMa METOJIOM PsIOB (C UCToNIb30BaHuEM (oTorpaduit).

2. OnbITel O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO ACUCTBUSI CHJI MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHne U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBWKEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUIKEHHUE.
Cxopoctb. CpeliHsisi CKOPOCTh TP HEPABHOMEPHOM JBH>KEHUU. Pacy€T myTu U BpeMeHU
JBUKCHUSL.

SBnenue wHepuMu. 3aKOH UWHEpUMHU. B3auMomencTBue Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTU JIBWXEHHUS Tel. Macca Kak Mepa MHEpPTHOCTH Tena. [InoTHOCTH
BelecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuita kak XapakTepHUCTHKA B3auMOoAeHCTBHS Tell. Cuna ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBI0 TMHAMOMETpA. fAABIeHUE TATOTEHUS U cuiia TsbkecTu. Cuiia
TSDKECTH Ha Apyrux IaHertax. Bec tema. HeBecomocTs. CnoxkeHre CHil, HalPaBJICHHBIX
no oxHoil mpsimol. PaBHOnelctByromas cui. Cuna TpeHusi. TpeHHe CKOJbXKEHHS U
TpeHue 1nokosi. TpeHue B pupoJie U TEXHUKE.

Hemoncmpauuu.

1.  HalGnroneHne MeXaHMYECKOTO JIBMKEHUS Tea.

2. M3MepeHHe CKOPOCTH MPSMOJIMHENHOTO JBUKCHUS.

3. HaOmronenwue siBICHUS HHEPIIUH.

4.  HaOmrogeHue n3MEHEHUSI CKOPOCTH MPU B3aUMOICUCTBUU TEll.

5 CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

6.  Clo)KeHue CUII, HalPaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopnwie pabomuel u onvimol.

1. OnpezneneHue CKOPOCTH PABHOMEPHOTO JBHXKEHUs (IIApUKa B KUJIKOCTH,
MOJEJIN 3IEKTPUUECKOr0 aBTOMOOUJIS M TaK Jaliee).

2. OmnpeneneHue cpenHed CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuKa IIo
HAKJIOHHOM IVIOCKOCTH.

3. OmpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OnbITBl, JEMOHCTPHUPYIOUIME 3aBHCHUMOCTh pacTshKeHHS (1edopmariim)
MPY>KUHBI OT MPUIIOKEHHOM CHUITBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHUJIbI TPEHHUS CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

Hasnenne. CrocoObl yMEHBINIEHUST W YBEIWYEHUs NaBiieHus. JlaBmeHue rasa.
3aBUCUMOCTH JaBJICHHS Ta3a oT 00bEMa, Temneparypsl. Ilepenaua naBiaeHus: TBEPAbIMU



TeJIaMH, JKUJKOCTSIMU M Ta3zamu. 3akoH Ilackams. IIHeBMarumdyeckue MaIIUHBL.
3aBUCUMOCTh JaBJEHUS JKUJIKOCTH OT T©iayOuHbl. [‘mapocTatudeckuil mapajiokc.
CooOmaromuecs cocybl. [ uapaBinuecKiue MEXaHU3MBI.

Atmochepa 3emnau u armochepHoe JaBieHHe. I[IpUYUHBI CYIIECTBOBAHUS
BO3yITHON 00004KH 3emiu. OnbiT Toppuuennu. Mzmepenue atMocepHOro gaBiacHUS.
3aBUCHMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI Haa ypoBHeM Mops. [IpuGopbr s
HU3MepeHus aTMOC(hEepHOTO JaBICHUS.

JlelicTBUE XUJKOCTHM W ra3a Ha MOTrpY>KEHHOE B HUX TeJio. BrITankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [Inapanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JABJICHUSA ra3a OT TEMIEPATYPHI.

2. Ilepenaua naBiieHUS KUAKOCTBIO U Ta30M.

3. Coolmaromuecs: COCy/Ibl.

4 ['mnpaBnuueckui npecc.

5. IlposBienue neicTBrs aTMOC(HEPHOro TABJICHHUS.

6.  3aBUCHUMOCTh BBITAJIKUBAIOIICH CUJIBI OT 00BEMA MOTPYKEHHOM YacTu Tena
Y TJIOTHOCTH KUJIKOCTH.

7.  PaBEHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

8.  YCIIOBHE IUIaBaHUS TEJI: MJIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIICHUS TNIOTHOCTEH TE€JIa U )KUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1.  HccnenoBaHue 3aBUCHMOCTH Beca Teila B BOjE OT 00bEéMa MOTpyKEHHOU B
KUJIKOCTb YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CWJIbI, JICHCTBYIOIIEM Ha  Tello,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIOLIEU HA TEJIO B
KUJIKOCTH, OT MaccChl TeJa.

4.  OnbITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh  BBITAJIKUBAIOMIEH  CHUJIBI,
JEHUCTBYIOIIEH Ha TEJIO B JKUJAKOCTH, OT 00BhEMaA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U
OT IJIOTHOCTH KUIKOCTH.

5.  KoHcTtpyupoBaHue apeomMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONIPEACIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas padota. MOIIHOCTb.

IIpocTeie MexaHM3MBI: pbIyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY. «30J0TOE
npaBmwiioy» mexaHuku. KIIJ| mpocteix mexanusmoB. IIpoctbie mMexaHu3mbl B OBITY U
TEXHUKE.



Mexannueckass dHeprusa. KuHeTmdeckas M = NOTEHUHAIbHAsA  DHEPIUs.
[IpeBpamieHre OJHOrO BUAA MEXAHUYECKOW HHEPruyd B APYrod. 3aKOH COXpaHEHHs
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHUU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

2.  HccnenoBaHue ycaoBU paBHOBECHUS pblUara.

3.  N3mepenune KII/] HaKIOHHOW IIOCKOCTH.

4.  H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.

8 KIIACC

Pa3zneu 6. TeruioBbie ABJICHHA.

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO--KMHETUYECKOW  TEOPUU  CTPOECHUS
BemiecTBa. Macca u pa3Mepsl aTOMOB B MOJIEKYJ1. OTBIThI, TOATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUS] MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, JKHAKOTO ¢ Tra3000pa3HOrO COCTOSHHMM  BEIECTBA.
Kpucrammueckue u amopdubeie Tena. OObSICHEHHME CBOMCTB Ta3oB, KUIKOCTEH W
TBEPABIX TEJ HA OCHOBE MOJIOKEHUIN MOJIEKYJIIPHO--KUHETUUECKOU Teopru. CMadynBaHKe
Y KalWUIAPHBIC SIBIICHUSA. TEmIOoBOE paCIIMPEHHUE U CKATHE.

Temneparypa. CBA3b TEMIIEPATYpPbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS YACTHILI.
Buyrtpennsis sHeprus. CnocoObl M3MEHEHHS BHYTPEHHEW HSHEPTUu: TeIionepenavya u
coBepiieHue paboTel. Bumel Teruionepenaud:  TEIIONPOBOAHOCThb, KOHBEKIIMS,
W3JTy4YCHHUE.

KonnuectBo TemnoTel. YaeiabHas TEIUIOEMKOCTH BEIECTBA. [emIooOMeH U
TEIJIOBOE paBHOBECHE. YPaBHEHHME TEIUIOBOTO Oamanca. [lmaBrneHue u OTBepaeBaHUE
KPUCTAJUTMUYECKNX BEIIECTB. YJelbHas TeruioTta 1uiaBieHus. I[lapooOpazoBanue wu
koHaeHcarus. Mcnapenue. Kunenue. VYnaenbHas  TemjioTa  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATYPhI KUTICHUS OT aTMOC(EPHOTO AaBJICHUS.

BrnaxnocTts BO3ayXxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipuntuner  pabotel  TemmoBeiXx aurareneid KIIJ[ TeroBoro gBuratesns.
TerioBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1.  HaGmronenue OpoyHOBCKOTO IBUKEHUSI.

2. Habmonenue nuddysun.

3.  HaOmonenue sBiIeHU cMauuBaHUS U KaTUJUISIPHBIX SBICHUM.



4.  HaOmrogeHue TEMIOBOTO pacIIupPEHUs Tell.

5. M3MmeHeHuwe pAaBieHWs raza NpU H3MEHEHHH O0OBbEMA W HArpeBaHUM WIIA
OXJIAXKJCHUH.

6.  IIpaBuia u3MepeHHs TEMIIEPATYPHI.

7. Bugsl Temnonepenaym.

8.  OxyaxkJaeHue Mpu COBEPIIECHUU PaOOTHI.

9. HarpeBanmue mpu coBepieHUN padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

11. HaGmionenue kuneHwus.

12.  HaGmronenue mocTossHCTBA TEMIIEPATYpPhl IPH TUIABJICHUU.

13. Moaenu TemI0BBIX ABUTAaTEICH.

Jlabopamopnwie pabomuel u onvimol.

1. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MTPUTSHKEHUSI.

2. OnbIThI NO BBIPAILIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnpiTel 1O HAOJMIOJEHUIO TEIJIOBOTO PACHIMPEHHs] T'a30B, JKUIKOCTEH U
TBEPABIX TEII.

4. OmnpeneneHue AaBieHUs BO3yXa B Oa/IOHE IINPHULA.

5.  OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JAaBICHUS BO3JlyXa OT €ro
00BbEMa 1 HArPEeBAHUS WM OXJIAXKICHUSI.

6. IIpoBepka runotesbl TMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmronenwe wW3MEHEHUS BHYTPEHHEH OHEpPrud Tela B PeE3yJbTare
TEeTIonepeayr ¥ padoThl BHEITHUX CHUJL.

8. HccnemoBanue siBleHUs TEIOOOMEHA TIPH CMEUIMBAHUM XOJOJIHOW U
ropsiueu BOJBI.

9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOW MPHU TEIJI000MEHE
C HAarpeThIM METAJUIMYECKUM LIIIHHAPOM.

10. Omnpenenenue yAenabHON TEMIIOEMKOCTH BEILIECTBA.

11. HccnenoBaHue nporuecca HCHapeHusl.

12.  OnpezneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

13.  OmnpezneneHue yneabHON TEIUIOTHI IUIABICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

Onektpuzanus Teil. JlBa poja 3NEKTpUYECKHX 3apsiioB. B3anmoneiicTBue
3apsKEHHBIX Tel. 3akoH KynoHa (3aBUCHMMOCTh CHIIBI B3aUMOJACHCTBUS 3apsHKEHHBIX TEJ
OT BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKY TEJIaMH).

Onextpuyeckoe mnose. Hanpsok€HHOCTh  3nekTpuyeckoro nosd.  [IpuHoun
CYTNIEPIIO3ULINH JIEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).



Hocutenn »neKTpUYECKUX 3apsioB. DJIEMEHTApHBIM AJIEKTPUYECKUN 3apsii.
Crpoenune atoma. [IpOBOIHHMKM W AUAIIEKTPUKU. 3aKOH COXPAHEHHS JJIEKTPUYECKOIO
3apsiaa.

ONEKTPpUYECKUA TOK. YCIOBHS  CYyIIECTBOBaHMUS  JJIEKTPUYECKOTO  TOKA.
HcTOYHUKHM TOCTOSSHHOTO  ToKa. JIGHCTBUSL  DJEKTPUUECKOrO TOKa  (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B )KHJIKOCTSAX U T'a3ax.

Onextpuyeckas 1enb. Cuiia Toka. JneKTpuueckoe HanpsbkeHue. ConpoTuBIIEHNE
IPOBOJHUKA. YEIBHOE CONPOTUBIEHUE BemlecTBa. 3akoH OMa g ydacTKa LENH.
IlocnenoBarenpHOE U NMApALIEIBHOE COEIUHEHNE ITPOBOHUKOB.

Pabora u MoOmHOCTb 3yeKTpuuyeckoro Toka. 3akoH JDxoyns—JleHua.
DneKkTpuYecKue Lend M NOTPEOUTENH >3JEeKTpUYECKOM sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE.

ITocTostHHBIE MarHWThHI. B3auMmonaelcTBHE NMOCTOSHHBIX MAarHuToOB. MarHuTHoOe
nosie. MaruutHoe nosie 3eMiIM M €ro 3Had4eHHe I >KU3HHM Ha 3emie. OneiT Opcrena.
MarHutHOe MOJIe SJIEKTPUYECKOrO0 TOKa. [IprMeHeHne 3JIEKTpPOMArHUTOB B TEXHHKE.
JlelicTBME MarHUTHOTO IOJII HA MPOBOJHUK C TOKOM. DJEKTPOABUTATENb MOCTOSIHHOTO
ToKa. lcrons3oBaHME dNEKTPOABUTATENEH B TEXHUYECKHX YCTPOMCTBaX MU Ha
TPaHCIOPTE.

Onbitel @apanest. SBineHune 3nekTpoMarHuTHOM wuHAyKuuu. I[lpaBuno Jlenua.
Onextporenepatop. CrocoObl MOJIYYEHHS ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIMU HA
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPIHH.

Jlemoncmpayuu.

DJIeKTpU3alus Tell.

JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJEHCTBUE 3apSyKEHHBIX TEJI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.

DnekTpocTaThyecKass MHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.

[IpoBOTHUKY W TUAJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUN TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOka aMIIepMETPOM.

M3mepenne 2JeKTpUYeCKOr0 HaIIPSHKEHUS BOJIBTMETPOM.

Peocrtar u marasuH COIpOTUBIIEHUN.

B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

MopnenupoBaHrue HEBO3MOKHOCTH Pa3Ie€JIECHUs OJIOCOB MAarHuTa.
MopnenupoBaHuE MarHUTHBIX MOJIEN TIOCTOSHHBIX MAarHUTOB.
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18.  OmbIT Dpcrena.

19. MarHuTHoe 1oJjie TOKa. DJIEKTPOMArHHUT.

20. /JlelicTBHE MAarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

21.  DJIEKTPOJIBUTATENb NOCTOSIHHOTO TOKA.

22. HccnenoBaHue SIBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

23.  OnbiTel @apajes.

24. 3aBUCHMOCTh HalpPaBIICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUWM €ro
BO3HUKHOBEHUSI.

25. DIJIEKTPOTr€HEpaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OnbITel 1O HAOMIOAEHUIO JJICKTpU3AIMU TN MHAYKIUEHW U TIpHU
COIPUKOCHOBEHUM.

2.  HccnemoBaHne JACUCTBUSL DJIEKTPUYECKOTO TOJSI HA MPOBOAHUKU U
TUBJIEKTPUKHU.

3. COopka u mpoBepka padoThl ITEKTPUUECKON IIENMU MOCTOSTHHOTO TOKA.

4. V3MepeHHe U PEryJIMPOBAHUE CUJIbI TOKA.

5. H3mepeHune u peryJinpoBaHUE HAIPSKCHUS.

6. HccnemoBanue 3aBUCHMMOCTH CWJIBI TOKA, WAYIIETO 4YE€PE3 PE3UCTOP, OT
CONPOTHUBJIEHUSI PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

7. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIONIA MONEPEYHOr0 CEUCHUs U MaTepuana.

8. IIpoBepka mpaBwia CIOXEHUA HANPSHKCHUM IIPU  IIOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuna Mg CWJIBI TOKAa MPH MAPAJIETBHOM COEAUHEHUHU
PE3UCTOPOB.

10. Ompenenenue padOThI AIEKTPUUECKOTO TOKA, UIYILIETO YEPeE3 PE3UCTOP.

11.  OmpezneneHue MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HUIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.  Omnpenenenue KII/I narpeBarens.

14. MHccnegoBaHnue MarHUTHOTO B3aUMOJICUCTBHS TOCTOSHHBIX MAarHUTOB.

15. M3yueHune MarHUTHOTO TOJIS MOCTOSHHBIX MarHUTOB MPU UX OOBEUHEHUU U
pa3aeacHNH.

16. HccnegoBanue nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYyIIKU
C TOKOM Y MarHMWTa OT CUJIbI TOKA U HAIMPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUA MATHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u n3ydeHue paboThl dJEKTPOIBUTATEIS.

20. Usamepenue KIIJI anexTpoaBuraTeabHOM YCTAaHOBKH.



21. OubpITBI 110 HCCICOAOBAHHUIO SABJICHUA 3H€KTpOMaFHHTHOﬁ HHAYKIOWUUN:
HCCICAOBAHUC W3MEHCHUI 3HAaUCHUS U HaIpaBJICHUA MHAYKIUOHHOI'O TOKA.

9 KIIACC

Pa3zngea 8. Mexannueckue siBJICHHUS.

Mexanuueckoe  JBHKeHHE. MarepuanibHass Touyka. Cucrema  oTcyé€ra.
OTHOCUTENBHOCTh ~ MEXAHUYECKOTO  JIBMKEHUs. PaBHOMEpHOE  MIpsIMOJIMHEHHOE
nBwkeHue. HepaBHOMepHOe MpsAMOJIMHENHOE aBMkeHue. CpenHsss W MrHOBEHHas
CKOpOCTb T€Ja IPU HEPABHOMEPHOM JBHUKCHUHU.

Yckopenue. PaBHoyckopeHHOE npsiMosIMHENHOe JBUxKeHHE. CBOOOIHOE MaieHHeE.
Omnbitel ['anumnes.

PaBHOMepHOE nBWXEHME MO OKpykHOCTH. llepuong u yacrora oOpaiueHus.
JIuHeHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

Ilepseii 3akoH HproTtona. Bropou 3akoH HeroroHa. Tperuit 3axkoH Hprotona.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUsI OKOSI, APYTUE BUJIBI TPEHUS.

Cuma TSKECTH M 3aKOH BCEMHPHOTO TATOTCHHs. Y CKOpEHHE CBOOOJIHOTO
nagenusi. JIBwxkenne tmaHer Bokpyr ConnHpna. IlepBasi kocmuyeckass CKOpPOCTb.
HeBecomocTs 1 neperpysku.

PaBHoBecue wmarepuaiabHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. U3Menenwe wummyibca. WMIynabc cuiibl. 3aKOH COXpaHEHUs
uMIyJbca. PeakTMBHOE ABUKEHHUE.

Mexanuueckasi pabota 1 MOIIHOCTh. PaboTa cuil TSKECTH, YIPYrOoCTH, TPEHUS.
CBs13b Hepruu u padotsl. [loTeHManbHas SHEPTrus TeJa, MOJHATOr0 Ha/l MTOBEPXHOCTHIO
3emin. [loTeHnmanbHas sHeprus cxxarou npyxunsl. Kunernueckas sneprus. Teopema o
KUHETUYECKOW SHEPTruU. 3aKOH COXPaHEHUS MEXAaHUYECKON SHEPIUH.

Jemoncmpayuu.

1.  HaOmionenune MexaHWYeCcKOro ABMXKEHHS Teja OTHOCHTEIbHO Pa3HbIX Tel
OTCYETA.

2. CpaBHeHue TyTeHd W TPACKTOPUN [BUKEHUS OJHOTO M TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

3.  H3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHEMHOTO JBUKEHUS.

4.  HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

5. HaOmronenue NBWKEHUS TeJa IO OKPY>KHOCTH.

6. HaOmronenne MeXaHWYECKUX SIBICHHM, MPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIBHO KaOHWHETa
(bu3uKy.



7. 3aBUCUMOCTb YCKOpPEHHs Teja OT MaccChl Tejla M JEHUCTBYIOLIECH HA HETO
CHJIBI.

Habmoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.
N3MeHeHune Beca Tela Mpy yCKOPEHHOM JBH)KCHUU.

10. Ilepenaua umirynbca Ipu B3aUMOAECHCTBUM TEIL.

11. [IpeoOpa3oBaHus 3HEPrUU NPHU B3aUMOACHCTBUU TEN.

12.  CoxpaHeHue UMIYJIbCa MPU HEYTIPYTOM B3aUMOICHCTBHH.

13.  CoxpaHeHue UMIyJbca Mpu abCOIIOTHO YIIPYTrOM B3aUMOJIEHCTBUH.

14. HaOmionenue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHHe MEXaHMYECKON IHEPIHH ITPU CBOOOTHOM IMaJCHUH.

16. CoxpaHeHHE MEXAaHWYECKOW DHEPrUU NMPHU ABWKCHUU Tela MOJ JIEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.  KoncTtpyupoBaHue TpakTa Ui pa3roHa W JaJbHEHIIEro PaBHOMEPHOIO
JBYKEHUS [IAPUKA WIH TEJIEKKU.

2. OmpeneneHue CpeHEM CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBHXKCHUS
[IAPUKA 10 HAKIOHHOW INIOCKOCTH.

3. OmnpeneneHue YCKOpEHHsI Tela NPHU PaBHOYCKOPEHHOM JBWXXEHUHU IO
HAKJIOHHOM IUIOCKOCTH.

4. HccnenmoBanme 3aBUCUMOCTHM NYTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM
JBIKCHUU 0€3 HaualbHOM CKOPOCTH.

5. IlpoBepka rumoTesbl: €caM NpU PaBHOYCKOPEHHOM JABMXKEHUU 0e3
HaYyaJIbHOW CKOPOCTH IYTH OTHOCATCS KakK psiJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. HccienoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Onpenenenue kodhHUIMEHTA TPEHUS CKOIBKCHHUS.

8.  OmnpeneneHue )KECTKOCTH NPY>KUHBI.

9.  Omnpenenenue pabOThl CUIIBI TPEHUS NP PABHOMEPHOM ABMKEHUU TeEJA IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

10. Omnpenenenre pabOTbl CHIIBI  YOPYrOCTH MpU  MOABEME Tpy3a C
MCIOJIb30BaHNEM HEMOBUKHOIO U TIOJIBUKHOTO OJIOKOB.

11. M3ydeHue 3aK0OHA COXPAHEHUS SHEPTHUU.

Pa3nen 9. MexannuyecKkue KoJie0aHUA M BOJIHBI.

Konebarenbnoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOAHWI: mepuof,
4acToTa, aMIUIMTyAa. MaremaTu4eckuii W IpYKUHHBIM MaATHUKH. lIpeBpamenue
SHEPTUH MPHU KOJICOATETHHOM JBUKECHHUH.

3aryxatonue konebanus. BeiHyx)aeHHbIe KoeOanus. Pesonanc. Mexanndeckue
BOJHBI. CBOWMCTBA MEXaHMUYECKUX BOJH. lIpomonpHble WM monepeyHbie BOJHBL. [[nmHa



BOJIHBI U CKOpPOCTh €€ pacnpocTpaHeHus. MexaHWdecKue BOJHBI B TBEPIOM Tele,
CECMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BblcoTa ToHAa. OtTpaxkeHue 3Byka. MH(]pa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu.

1. Habmonmenue xomeOaHuid Ten TOM ACHCTBHEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

2. HaOmronenue konebaHuii rpy3a Ha HUTH U HA MPY>KUHE.

3. HaOmoneHue BbIHYXICHHBIX KOJIEOAHUHN U pe30HAHCA.

4. PacrnpoctpaHeHue MpoJI0JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

5. HaOmroneHue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHMMI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1.  OmpeneneHue 4acTOThl U NIEPHOJIa KOJIeOaHU MAaTEMaTHUYEeCKOTO MasiTHUKA.

2. OmnpeneneHue 4aCcTOTHI U MEPUOJIa KOJIEOAHUM NMPYKUHHOTO MasiTHUKA.

3.  HccnenoBanue 3aBUCUMOCTH TEpHUOJia KOJICOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4.  HccnemoBaHue 3aBHCHUMOCTH TIEpHOJa KOJEOAHWM MPY>KWHHOTO MasTHHKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MepHoJia KojebaHuW rpy3a, MOABEIIEHHOIO K
HUTHU, OT MACCHI Tpy3a.

6. OmneITh, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Tepuoja  KoyieOaHUM
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTU MPYKUHBI.

7. HW3MmepeHue yCKOpeHHs: CBOOOHOTO MaICHHUS.

Pasznes 10. DieKTpOMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE oJe. DJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX  BOJH. [llkama  3JI€eKTpPOMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas mpupojaa ceera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.  CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.

2.  BomnHoBbIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1.  M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOHMIIBHOTO
tenedona.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass monenb cera. Mcrounuku csera. IIpsMonuHeiHOE pacnpocTpaHeHue
ceera. 3armenusi Connma u Jlynel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTPAKEHUS CBETA.



[Ipenomnenue cBetra. 3akoH mOpenomiieHHs cBera. lloiHOe BHyTpeHHEe
OTpakeHHE cBeTa. Vcmonb30BaHWE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xon nyueit B auH3e. OnTuyueckas cucreMa ¢oroarmapara, MUKpOCKOIa U
Teneckona. 1'a3 kak ontudeckas cucTemMa. bam30pykocTh U TallbHO30PKOCTb.

Paznoxenne Oemoro cBera B cnekrp. Ombitel  HpetoTona. CrhokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpsAMonMHEIHOE pacpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHu B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnrTuyeckuid CBETOBOI.

Xox mydeid B cOOMparomieit JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.

[Tonyyenue n300paxkeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus horoanmnapara, MUKpOCKOIIA U TEJIECKOMA.
Mopens riasa.

Paznoxenue 6e50oro cBeTa B CIIEKTP.

12. Ilomyuyenue 0enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimol.

1.  HccnegoBaHue 3aBHCUMOCTH yria OTPaKEHUSI CBETOBOrO Jy4ya OT Yyrija
MaJICHHUs.
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2. W3ydenue xapakTepucTHK U300pakeHUs MpeIMETa B IUIOCKOM 3€pKale.

3.  HccrnenoBanue 3aBUCHMOCTH yrja MPEJOMIIEHUS CBETOBOIO Jiyda OT yria
MTaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIO».

4. TlomydyeHue n300paXk€HUI ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BIL.

5.  Omnpenenenne (HOKYCHOIO PACCTOSIHHSI M ONTHYECKOW CHJIBI COOMparouieit
JIVH3BI.

6.  OnbITHI IO Pa3IOKEHHUIO OEJIOT0 CBETA B CIIEKT.

7. OneIThl MO BOCHOPUSTHIO I[BETA MPEIMETOB MPU WX HAOMIOACHUM Yepe3
I[BETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel  Pezepdopna u mianerapHass mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u noriyomenue ceerta atoMoM. KBaHTel. JIMHe4aTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HyknonHasg moznens atomHoro sapa. M3oromsl. PannoakTuBHBIE ITPEBpAILEHHUS.
Ilepnon nmosrypacriaia aTOMHBIX SIAED.



SAnepHble peakuuu. 3aKOHbBl COXPAHEHHs 3apsAI0BOIO W MAaCCOBOIO YHCE].
OHeprus cBsi3u aTOMHBIX sifep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTE3a U JIENeHUs
anep. Mcrounuku sHeprun CosHLA U 3BE3].

Anepnas sHepretuka. JleMCTBHS paaWOAKTUBHBIX W3JIYyYCHUI Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsl U3IyYEHUS U MOTJIOIIECHHUS.

2. CnexTtpsl pa3auvHbIX Ta30B.

3 CnekTp Bogopo/a.

4.  HaOmonenue TpexoB B kamepe BunbcoHa.

5. Pabora cuérurka MOHU3UPYIOIIHNX U3ITyYCHHII.

6.  Peructpauus uznydeHus: IpUPOAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.  HaGmronenue CrilomIHBIX U JIMHEWMYATHIX CIIEKTPOB U3TyYCHUSI.

2.  HccnenoBaHne TPEKOB: M3MEPEHHUE DHEPTUU YACTULBI 10 TOPMO3HOMY ITyTH
(o gotorpadusim).

3.  H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENBEHO--00001IAIOIUIT MOYJIb MpPEAHA3HAUYEH IS CUCTEMaTH3aluU U
000011IeHHs] MPEIMETHOTO COACPKAHUS M OIbITa ACSATEIbHOCTH, TPUOOPETEHHOTO MpHU
U3YyYEeHUU BCero Kypca (U3MKH, a TakkKe I MOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 10 Gu3HKe JIsl 00yJaronuxcsi, BRIOPaBIINX 3TOT yUeOHBIM
IpeaMer.

IIpn W3ydeHHHM JAHHOTO MOJIYJIS PEAIU3YIOTCS M CHCTEMAaTH3UPYIOTCS BUBI
NEeSATEeIbHOCTH, HAa OCHOBE KOTOPBIX OOecrneurMBaeTcsl JOCTUKEHUE TMPEAMETHBIX U
MeTarpeaAMETHBIX IUTAHUPYEMBIX pe3yJIbTaToOB o0y4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOECHHE HAYYHBIX METOJOB HCCJIEIOBaHUS
SIBJICHUM TPUPOJIBI U TEXHUKHU, OBJIAJICHUEC YMEHUSIMH OOBSACHITH (U3UYECKUE SBICHUSA,
MpUMEHSA TMOJYYEHHbIE 3HAHMS, pEellaTh 3aJaud, B TOM YHCIE KauyeCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[TpyuHIMIIHATBEHO AEATEIIBHOCTHBIM XapaKTEP NAHHOTO pa3liesia peaau3yeTrcs 3a
CU€T TOTO, YTO OOYUAIOLIUECS BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM IpeAIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HaHWN PACIIO3HABATh U HAYYHO OOBIACHITH (pU3NUEeCcKre
SIBJICHUS B OKPY’KAIOLLIEN IIPUPOJAE U ITIOBCEHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METOAbl HCCIEAOBaHUS (DU3NYECKUX SIBIICHUW, B TOM
quCIIe ISl IPOBEPKH FUIIOTE3 U MOJYyUYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HanOoJiee Ba)XHBIX JOCTHXKEHHUN COBPEMEHHBIX
TE€XHOJIOTHI, HalpuUMeEp, MPAKTUYECKOTO0 HCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB



SHEPIMM Ha OCHOBE 3aKOHA IPEBPAIICHHUS W COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
SHEPTHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne Gpu3nku Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs HAMpaBlICHO HA
JOCTHKEHHE JIMYHOCTHBIX, METANpEAMETHBIX U TMPEAMETHBIX 00pa30BaTeNbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuyeHus (Gu3MKUM Ha ypOBHE OCHOBHOT'O OOLIEr0 oOpa3oBaHUs y
oOyuatomerocst OyayT cOpMUPOBAHbI CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

e 1) IATPHOTHYECKOT0 BOCTIMTAHMSA:

e — TIIPOSIBJICHUE HWHTEpPEcCa K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hu3nUecKoi HayKu;

e  — IIEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

e 2) rpa’aaHCKOro M AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXIEHUU OOILECTBEHHO
3HaYUMBIX M OTHUYECKUX NpoOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUU (PU3UKH;

e  — OCO3HAHME BAXXHOCTH MOPAIBHO--3THYECKUX MPUHUUIIOB B ACATEIBHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIUTAHHUS:

e — BOCIIPHTHE 3CTETUUYECKHUX KauecTB (PU3NUECKON HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e  — OCO3HaHHWE ILIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
[I03HAaHKUS MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, BaXXHENIIECH COCTABIISAIOILECH KYIbTYPHI;

e  — pa3BUTUE HAy4YHOH Jt0OO03HATEILHOCTH, UHTEPECa K UCCIEN0BATENbCKON
NS TENbHOCTH;

e 5) <¢dopmMupoBaHusi KYJbTYPbl 3A0pPOBbSI M  JIMOIUOHAJIBLHOIO
0/1aronoJIy4us:

e — OCO3HaHHE IIEHHOCTH Oe30macHOro oOpas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTU MPaBHJI O€30MaCHOTO MOBEECHUSI HA TPAHCIOpPTE, Ha
JOpOTax, C 3JIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIOBUSIX;

e — c(opMHPOBAaHHOCTH HABbIKA peQIIEKCHH, MPU3HAHUE CBOETO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

e  6) TPYyAOBOIO BOCIIUTAHUSA:

e — AKTMBHOE y4YaCTHE€ B PEUICHUM MPAKTUYECKHUX 3a4ad (B pPAMKax CEMBH,
o0pa30BaTeNbHOM OpraHMU3allM, TOpojAa, Kpas) TEXHOJOTHYEeCKOW | COLMaIbHOU
HAINPABIEHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUMH;



. — HUHTEPEC K MPAKTUICCKOMY M3yUCHHIO MPOodecCuil, CBI3aHHBIX C (DU3UKOM;

e 7)I3KOJOrH4eCKOro BOCIIMTAHUSA:

. — OpHUEHTAIUSl HA MPUMEHEHHE (DU3NYECKUX 3HAHUU Il pELICHUs 3a/1a4d B
00JIacTH OKpYIKaloIIeH cpejbl, TUIAHUPOBAHUS TMOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCJICJICTBUI [T OKPY’KAIOIIEN CPEbI;

. — OCO3HaHME TJI00ATBHOTO XapaKTepa PKOJOTHUYECKUX MPOOJIeM U MyTeH UX
pelieHus;

. 8) ajanTauuu K U3MEHAKIIUMCH YCJIOBUAM COUMAJIBLHON U MPUPOTHON
cpensbl:

. — TOTpeOHOCTh BO B3aMMOJICCTBHUM IIPH BBIMIOJHCHHH HCCICIOBAHUN U
MIPOCKTOB (PU3HUECKOMN HAIIPABIICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH UYepe3 MPAKTHUSCKYIO
JCSATEIIHOCTD;

e — TmOTpeOHOCTh B (HOPMHPOBAHWM HOBBIX 3HAHWWA, B TOM 4YHCIIC
(bopMyJIIpPOBaTh UICH, TOHATHUS, TUIIOTE3bI O (PU3UUESCKHX O0BEKTAX U ABJICHUAX;

e — OCO3HaHWE ACPUIMTOB COOCTBCHHBIX 3HAHWUH W KOMIICTCHTHOCTEH B
o0nacTu GU3HKHY;

e  — IUIAHMPOBAHHE CBOETO PA3BUTHS B NMPHOOPETCHHUH HOBBIX (DH3UUECCKHX
3HAHUI;

e — CTpEeMJICHHC aHAJIM3UPOBATh W BBIABIATH B3aUMOCBS3H TPUPO/IBI,

00111ecTBa U PKOHOMHKH, B TOM YHCIIE C UCTIOIB30BaHUEM (PU3NUECKUX 3HAHHIM;
e  — OIICHKA CBOMX JEUCTBUM C YYETOM BIIMSIHUS HA OKPYKAIOILIYIO CpEAy,
BO3MOKHBIX IJ100aJIbHBIX TTOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbTare ocBoeHUs mporpaMMbl o (U3UKEe Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus y o0ydarorierocsi OyayT chopMUpOBaHbI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJTFOYAOIINE TTO3HABATEIIbHBIE YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS, KOMMYHHUKATHUBHBIC
YHUBEpPCAIbHBIC YUCOHBIC ICUCTBUSI, PETYJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHUCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e  BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE TNPU3HAKH OOBEKTOB
(siBNIEHUI);

e  YCTaHaBJIUBaTh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PHUKALMU, OCHOBAHUSA Jis
000011IeHNS U CpaBHEHUS,

e BBISBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PacCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINUXCS K (DU3NIECKUM SIBIICHHUSIM;

e  BBIABIATh NPUUYNHHO--CIICJACTBEHHBIC CBSI3U TPH HW3YYECHUU (PU3MUECKHUX
ABJIEHUA W TMPOLECCOB, J€JIaThb BBIBOAbI C MCIOJIB30BAHUEM JEAYKTUBHBIX H



WHAYKTUBHBIX YMO3aKJIIOUCHHM, BBIJIBUTATh TUIOTE3bl O B3aUMOCBA3SX (DHU3HUECKHUX
BEJINYMH;

e  CaMOCTOATEIBHO BBIOMpATh COcO0 perieHus: yueOHoW (pu3nueckoi 3amaun
(cpaBHEHHE HECKOJBKUX BapUaHTOB PEIICHMs, BHIOOP HanOoee MOAXOASIIEro ¢ y4ETOM
CaMOCTOSTENbHO BBIIETICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue 1eiCTBUS:

e HCIIOJIb30BAaTh BOMPOCHI KaK UCCIIEAOBATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITEIbBHO COCTABJICHHOMY IIaHY OIIBIT, HECIOKHBIN
(bu3MYecKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PUZUYECKOTO SBIICHUS,

e  OLCHMBaTh Ha NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OpPMALHIO,
MOJTyYEHHYIO B XO/I€ MCCIIEIOBAHUS HIIM IKCIIEPUMEHTA,;

e CaMOCTOATENIBHO (OpMYIUPOBaTh OOOOIICHUS W BBIBOABLI MO pe3ysibTaTaM
IIPOBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMS;

e  IPOTHO3UPOBAaTh  BO3MOXKHOE  JaJibHEHIIEe  pa3BUTHE  (PU3UUECKHUX
MPOIIECCOB, & TAKXKE BBIIBUTATH MPEAMOIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmaumeii:

e MPUMEHSATHh Pa3INYHbIE METOJbl, HHCTPYMEHTBl U 3alpoChl IpPU MOUCKE U
orOope wH(MOpPMAIMU WIM JAHHBIX C y4E€TOM TMPEJIOKEHHON y4eOHOU (u3nuecKon
3a/1a4u;

e  aHaJNM3UpPOBATh, CHUCTEMATHU3MPOBATh M HMHTEPIPETUPOBATH WHGOPMAIIUIO
pa3IMyYHBIX BUIOB U (POPM IMpEICTaBICHMUS;

e  CaMOCTOATENbHO  BBIOMpATh ONTUMAJIbHYIO (OpMYy  MpEACTaBICHHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOXHBIMU CXEMaMH,
auarpaMMaMu, UHOM TpadUKoil U UX KOMOUHAILUSMHU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

e B XoJe OOCYyXIeHHs Yy4eOHOro maTepuala, pe3yJbTaToB J1abopaTOPHBIX
paboT M MPOEKTOB 3aJ]aBaTh BOMPOCH MO CYIIECTBY 00CYKIaeMON TeMbI U BBICKA3bIBATh
UJIeH, HAIICJICHHBIC Ha PeIlICHUE 3a/1a4U U MO/AIepKaHue O6aroxenareIbHOCTH OOIICHNUS;

e CONOCTAaBIATH CBOM CYXKICHHS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JTHAJIOTA,
OOHapYXUBaTh Pa3IMIME U CXOACTBO MO3UITHIA;

e BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e  NyOJUYHO NPEJACTABISITh PE3YJbTAThl BBIIOJIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

e  TOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaTbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKON MPOOIEMBbI;

e  MPUHHUMATH IIEJI1 COBMECTHON JEATEIBHOCTH, OPTaHU30BbIBAThH ACHCTBUS O
e€ OCTIKEHUIO: PaCIPEeNesTh PO, 00CYKAaTh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;



e  BBINOJIHATH CBOIO YacTh PaOOTHI, TOCTHras KauyeCTBEHHOTO pe3yJibTaTa I0
CBOEMY HAINPABIICHUIO U KOOPAUHUPYS CBOU ACHCTBUSA C APYTUMH YJI€HAMU KOMaH/IbI;

e  OICHHUBATh KAayeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUSL.

PeryJsiTHBHbIC YHUBEpCAJIbHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanms:

e BBIBIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOMIMNX AJIs
peuieHus (pU3NUECKUX 3HaHU;

e  OpHUEHTUPOBATBCA B  PA3NIUYHBIX [OAXOJAX  NPUHATUS  pELICHUH
(MHIMBUYaIbHOE, IPUHATHE PELIECHUS B IPYIIIE, IPUHATUE PELICHUN MPYIION);

e  CaMOCTOATEIBHO COCTABJSATh AITOPUTM PEHICHUS (PU3MYECKOW 3aJayu WU
IUTAHA UCCIIEN0BAaHUA C YYETOM HUMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh Mpe/iaracéMble BapUaHThl PELICHMI;

e  JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBI HHTEJJIEKT:

e  J1aBaTh aJICKBATHYIO OLIEHKY CUTYallUH U MPEAJIaraTh IUIaH €€ N3MEHEHUS;

e  OOBSACHATH NPUYMUHBI  JIOCTHOKEHHMS  (HEJOCTHXKEHHS)  pe3yJbTaTOB
JesITeNIbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

e  BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(U3MYECKOr0 HCCIEOBAaHUS WJIM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBLINXCS CUTYallUl, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;

e  OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBUSIM;

e  CTaBUTh ce0s HA MECTO JIPYroro 4eloBeKa B XOJIe CIIOpa WK IUCKYCCUHU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e  IpHU3HABATh CBOE MPABO HA OIIMOKY MpHU pelIeHUH (PU3NUECKUX 3a]a4 WIH B
YTBEPKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE ke MPABO JPYroro.

MNPEIMETHBIE PE3YJBTATHBI

K koHiy oOyueHus B 7 kJjacce TpeaMeTHBIC pe3yabTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMCHHIHA:

e  HCHOJIb30BaTh MOHATHUS: GU3HUECKUE U XUMUUYECKHE SBIICHUS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIEb, THIOTE3a, CAMHUIBI (U3MUYECKUX BEJIUYHMH, aTOM, MOJIEKYyJa,
arperaTHple COCTOSIHUS BemecTBa (TBEpIOE, XKUAKOE, Ta3000pa3HOE), MEXaHHUYECKOE
IBWKCHHE  (paBHOMEPHOE,  HEpaBHOMEpPHOE,  TMPSAMOJMHEWHOE),  TPaeKTOpHUS,
paBHOJEHCTBYIOIIAsA cuia, Aepopmanus (ympyras, IUTaCTUYECKasi), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

e  pasnuuatrh sBieHUsA (AUQQy3us, TEIUVIOBOE ABM)KEHHWE YaCTHIl BEIIECTBA,
paBHOMEpHOE JIBIDKEHHE, HEPaBHOMEPHOE NIBIDKEHUE, WHEPIIUs, B3aUMOJCHCTBUE Te,
paBHOBeCHE TBEPABIX TENI C 3aKPEIUIEHHOW OChIO BpallleHUs, Tmepefada JdaBICHHS
TBEPABIMU TEJNAMHU, XUAKOCTAMHU M Ta3aMu, aTMOC(EpHOE AaBlIEHUE, IUIaBaHUE TeJ,



MIPEBPAIICHUS] MEXAHUYECKON 3HEPruu) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

e  pacmo3HaBaTh MPOSIBICHUE  HW3YYEHHBIX  (PU3NYECKUX  SIBICHUH B
OKPYXaIOIlleM MHUpE, B TOM uucie (U3NUYECKUE SBICHUS B IPUPOJIE: TPUMEPDHI JTBUKEHUS
C Pa3iMYHBIMU CKOPOCTSMH B KWBOW U HEKHMBOM NPUPOJE, AECHUCTBUE CUJIbI TPEHHUS B
MIPUPOJE U TEXHUKE, BIMAHHE aTMOC(EPHOTO AABJICHHS Ha KMUBOW OPraHu3M, IUIABAHHE
pBIO, phIUary B TeJie YeIOBEKa, IIPU ITOM MEPEBOIUTH MPAKTUUECKYIO 3a]a4y B yU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (GU3HUUECKUX SBJICHUT;

e  OINKCHIBATh M3YUYECHHBIC CBOMCTBA TeJl U (PU3HUECKHUE SIBJIICHUS, HUCIIONb3YS
¢uznueckrue BeIMUMHBI (Macca, 00bEM, IMIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb,
CpeIHssl CKOPOCTb, CHJIa YIPYIOCTH, CHJIA TSXKECTH, BEC Te€ja, CUjia TPEHUs, J1aBJICHHE
(TBEépmoro Tema, XUAKOCTH, Ta3a), BBHITAJKHUBAIOIIAS CHJIAa, MEXaHW4eckas padoTa,
MOIIIHOCTb, IUICYO CHJIbl, MOMEHT CHJIbI, KO3(PQUIMEHT TMOJE3HOr0 JEWUCTBUSA
MEXaHU3MOB, KHHETHUYECKas M MOTEHUHUAJbHAsl SHEPrus), NMpU OMNHCAHUU TMPABUIBHO
TPaKTOBAaTh (PU3MUYECKHUI CMBICI MCHOJIb3YEMbIX BEJIUYHMH, X 0003HAYEHUS U €IUHHUIIBI
(U3MYECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOUIUE JAHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTMMHU BEIWYMHAMHU, CTPOUTH TIpaUKA H3YyYEHHBIX 3aBUCHUMOCTEHN
(hbU3NYSCKUX BEITUYHH;

e XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUECKUE SBJICHUS U IPOLECCHI,
WCIIONB3YS TIpaBUjia CIIOKEHUs CUIT (BI0JIb OJTHOM MpsiMoil), 3akoH ['yka, 3akoH [Tackars,
3aKOH ApxuMmea, IpaBUJI0 paBHOBECHs pbryara (0Ji0Ka), «30JI0TOE MPABUIIO» MEXaHUKU,
3aKOH COXpPaHEHUS MEXAaHWYECKOM DHHEpruy, NpU ITOM J1aBaTb  CIIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA U 3alIUChIBAaTh €T0 MAaTEMATHUYECKOE BhIPAKEHHUE;

e OOBACHATH (PU3NYECKHUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyallui MPAKTHUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh MPUYHMHHO-
-CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUUECKUX IIaroB ¢ ornopou Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e  pemath pacu€THbIC 3a1a4M B 1—2 nelCTBUSA, UCIIONIB3YS 3aKOHBI U (POPMYJIBL,
CBA3BIBAIOLIME (PU3NYECKHUE BETUUYMHBI: HA OCHOBE aHajn3a YCJIOBUS 3aJa4yM 3alKChIBATh
KpaTKoe YCJIOBHUE, MOACTABIATh (PU3MYECKHe BEIMYMHBI B (HOPMYJBI U MPOBOAUTH
pacy€Thl, HAXOUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BETNUHMHBI;

e  pacrmo3HaBaThb NpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh NpU [OMOIIU
(¢u3MYecCKuX METOJO0B, B ONHCAaHUU MCCIENOBAHUS  BBIJIETATH  MPOBEPIEMOE
NpeanoioxkeHue (TUIoTe3y), pa3nuyaTb U UHTEPIPETHUPOBATH MOJYYSHHBIA PE3yJbTar,
HAXOAUTh OMIMOKU B XOJI€ OIBITA, AENIaTh BBIBOJBI IO €0 PE3yIbTaTaM;

e  IPOBOJUTH OMBITHI M0 HAOIIOAEHHUIO (PU3HUECKUX SBICHUHN MK (PU3NUIECKHUX
CBOMCTB Tes: (pOPMYyIUPOBATH MPOBEPSIEMBIE MPEAIOIOKEHUSA, COOMPATh YCTAHOBKY U3
IPEIJI0KEHHOT0 000PYI0BaHHUs, 3aUCHIBATH X0/ ONBITa U (POPMYITUPOBATH BHIBOIBI;



e BBITNIOJHATH MPSIMbIE H3MEPEHUS PACCTOSHIS, BPEMEHH, MacChl Tena, 00bEMa,
CWJIBl W TEMIEpPaTypbl C HWCIOJIb30BAHUEM aHAJIOTOBBIX W IU(POBBIX MPHOOPOB,
3aMuChIBaTh IOKa3aHUS MPUOOPOB C YyYETOM 3aJaHHOW aOCOTIOTHOW IOTPEITHOCTH
U3MEPEHUM;

e TPOBOAUTH HMCCIIEOBAHUE 3aBUCHUMOCTH OJHOU (DU3MYECKON BEIMYMHBI OT
JIPYrOoi C WCIOIB30BAHUEM TIPSIMBIX HW3MEPECHUU (3aBUCUMOCTH TIYTH PaBHOMEPHO
JBYDKYIIETOCS Tela OT BPEMEHH JBM)KCHHS TeJa, CHJIbI TPEHHsI CKOJBKEHHUS OT Beca
Tena, KayecTBa OOpaOOTKM IMOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOMIAAN  CONPUKOCHOBEHUS TeJ, CHJIbl YOPYTOCTH OT VYAJIMHEHUS MPYKUHBI,
BBITAIKUBAIOMICH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa U OT IJIOTHOCTHU KUAKOCTH,
e€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO IOTPYXKEHO TEJo,
YCIIOBHM TIJIaBaHWS TeEJ, YCJIOBUH paBHOBECHsI phluara W OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUM YYEOHOTO MCCIIEIOBAHUSA, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienysi MpeUIoKEHHOMY IUIaHy, (PUKCUPOBATHh PE3yJbTaThl MOJYYEHHOW 3aBHCHUMOCTHU
(M3UYECKUX BEIUYHMH B BHUJIE MPEII0KEHHBIX TaOMUIl U rpaduKOB, IeJaTh BBIBOJBI 110
pe3ynbTaTaMm MCCIICIOBAHNUS;

e  TIPOBOAWTH KOCBEHHBIC W3MEPCHHsS (PU3WYSCKUX BENMMYWH (IUIOTHOCTH
BEIIIECTBA KUJKOCTU W TBEPAOrO TeJa, CHJIa TPEHUS CKOJBKECHUS, JABJICHHUE BO3/IyXa,
BBITAJIKMBAIOIIAs CUJIA, IEUCTBYIOMIAS HA TIOTPYKEHHOE B KUIAKOCTH TENO, KOADPUITMEHT
MOJIC3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKECHHON MHCTPYKITUHU: TIPH
BBITIOJITHCHUH WM3MEPEHUN COOMpAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIIATH
3HAUYEHHUE UCKOMOMW BEITUYNHBI;

e  cOONIOJAThH MpaBUia TEXHUKH 0E30MacHOCTH TP paboTe ¢ JIabopaTOpHBIM
00opy10BaHUEM;

e  YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, JWHAMOMETp, COOOIIAIONIMECS COCYAbl, OapoMeTp, pbIyar,
MOIBMKHBINA 1 HETTOABMKHBIN OJI0K, HAKJIIOHHAS TJIOCKOCTH;

e  XapakTepu3OBaTh TMPHUHIUIBI  JIEUCTBUS  WU3YYEHHBIX TPUOOPOB U
TEXHUYCCKUX YCTPOWCTB C OMOpPOM HA WX OMHUCAaHWS (B TOM YHCIC: IMOMIIUITHUKH,
YCTPOWCTBO BOAOIPOBO/IA, THAPABINYCCKUN MTPECC, MAHOMETP, BBICOTOMED, TTOPITHEBOMH
HacoC, apeoMeTp), HCIHOJb3ysd 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUN U
HE0OXoanMbIe (PU3UIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

e  TPUBOJUTH MPUMEPHI (HAXOIUTh HHDOPMAITHIO O IPUMEPAX ) TTPAKTUIECKOTO
WCITOJIB30BaHUs (PU3MYECKUX 3HAHWKW B TIOBCEAHCBHON KU3HM JII OOCCICUYCHHS
0e3omacHOCTH TMpu OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3I0POBBS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPYIKAIOIIEH
cpene;

e  OCYHICCTBJISITH OTOOp HWCTOYHMKOB wHpopmammu B VHTepHere B
COOTBETCTBUM C 33/JIaHHBIM MOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUU U



nyTéM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIACISATH MHPOPMAIUIO, KOTOpas SBISETCS
MIPOTUBOPEUYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

e  HCIIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSPHYIO
auTepaTypy (U3MYECKOTO COJIepKaHMs, CIPABOYHBIE MaTepuaibl, PECypCchl CETH
WurtepHer, Bmaners npuéMaMud  KOHCIEKTHPOBAaHUS  TEKCTa, MpeoOpa3oBaHMUs
nH(OpMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e  CcO3JaBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 HCTOYHUKOB HHGpOpMAIMK (PUINYECKOTO COJEpKAHUS, B TOM YHCIE
nyOJuYHO JenaTh KpaTKhe COOOILIEHUST O pe3yJbTaTax MPOEKTOB WM y4eOHBIX
WCCJIEIOBAHMM, TP 3TOM T'PaMOTHO HMCIOJIb30BaTh WM3YYEHHBIM NOHATUHHBIM anmapar
Kypca (PM3HKH, COIPOBOK/IATh BBICTYIUIEHUE MTPE3CHTALINEH;

e IpHU BHINOJHEHUU YYEOHBIX IPOEKTOB W HCCIEHOBAHUN pacupenesnsiTh
00s13aHHOCTH B TpYMIIE B COOTBETCTBHM C IIOCTaBJICHHBIMHM 3aJadyaMu, CIEIUTh 3a
BBIIIOJTHEHUEM IUIaHA JIEHCTBUM, aJEKBAaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIAJ B
NEeSATENbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHHUKATUBHOE B3aWMOJECHCTBUE, YUUThIBAs
MHEHHUE OKPYKAOIIUX.

K koHIiy o0yueHus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCHOJIb30BaTh NOHATHUS: Macca U pa3sMepbl MOJIEKYJI, TEIUIOBOE JBHKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTAIIMYECKUE U aMOp(HBIE
TeJa, HACBHIINICHHBIH M HEHACBIIICHHBIM TMap, BIAXHOCTh BO3JAyXa, TeMIeparypa,
BHYTPEHHSISI JHEPIrus, TEIUIOBOW JIBUTATEIIb, JJIEMEHTAPHBIN JJIEKTPUUYECKUU 3apsl,
ANEKTPUYECKOE MOJIE, IPOBOJHUKHA M JHUDJIEKTPUKH, IMOCTOSHHBIN 3JIEKTPUYECKUHN TOK,
MarHuTHOE I10JI€;

e  pa3nuuaTh SABJIECHHS (TEIJIOBOE pACUIMPEHHE M CXKaTue, TeIulonepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KANWUIAPHBIC SIBJICHUS, UCIIAPEHNE, KOHACHCALUS,
IIJIABJICHHE, KpUCTaJUIU3aLus (oTBEpAEBaAHUE), KHUIICHHE, TerJionepeaaya
(TEemIOnpOBOAHOCTh, KOHBEKLMS, H3IYYEHHUE), HJIEKTPU3alUus TeJ, B3aUMOJCHCTBHE
3apsiioB, JEHCTBHS DJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICWCTBHE
MarHuTOB, ACHCTBME MArHUTHOTO IMOJS HA MPOBOJHUK C TOKOM, D3JIEKTPOMAarHUTHas
MHIYKIUSA) 10 ONUCAaHWI0O HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

e  pacrmo3HaBaThb MPOSIBICHHE  H3YYCHHBIX  (PU3NYECKUX  SBJICHUNH B
OKpYXaloIlleM MHUpE, B TOM 4YHcie (U3MYECKUE SIBJICHHUS B MPUPOJE: MOBEPXHOCTHOE
HATSDKEHUE W KallWUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B MPUPOJE, U3IIyYEHHE
Connua, 3amep3aHue BOJOEMOB, MOpCKHUe Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHe,
CHEra, JJIGKTpUYECKHE SBJICHHUA B arMmocdepe, 3JIEKTPUUECTBO >KUBBIX OPraHU3MOB,
MarHMTHOE ToJjie 3eMid, apeid MOoI0COB, POiIb MAaTHUTHOTO TOJIS JUISl )KM3HU Ha 3eMIle,



MOJISIPHOE CUSIHUE, ITPU 3TOM MEPEBOJUTH NPAKTUYECKYIO 33/1a4y B YUEOHYIO, BBIACIISATh
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PH3UICCKUX SBICHUMN;

e  ONHUCHIBATh HM3YYCHHBIC CBOICTBA TNl W (DU3MUECKHUE SIBICHUS, UCIOIB3YS
¢dbu3nUecKkue BEIMYUHBI (TeMIeparypa, BHYTPEHHSSI DHEPrus, KOJUYECTBO TEIUIOTHI,
ylelibHasl TEIUIOEMKOCTh BEIIECTBA, YAENbHASA TEIUIOTA IUIABICHUS, YAEJbHAs TEIUIOTa
napooOpa3oBaHus, yJAelbHas TEIUIOTa CTOPaHUs TOIUIMBA, KOIPQPHUIIMEHT MOJIE3HOTO
JNEUCTBUSA TEIUIOBOW MAIIWHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3AYyXa, JJIEKTPUYECKUU
3apsijl, CUJIa TOKA, AIEKTPUUYECKOE HAMNPSHKEHUE, CONPOTUBIIEHUE TPOBOIHUKA, YIEIBHOE
CONMPOTHUBJICHUE BEIIECTBA, pab0oTa U MOIIHOCTb DJIEKTPUYECKOTO TOKA), MPU ONMKUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKUM CMBICI HMCIOIB3YEMbIX BEIMYHMH, O003HAYEHUS U
eAVMHUIBI  (U3MYECKUX BEJIWYMH, HAaxOAUTh (OPMYJbl, CBA3BIBAIOIIME JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTHh TPaPUKU H3YUYECHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYMH;

e  XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SBJICHUS U IPOLECCHI,
WCIIOJb3ys. OCHOBHBIE IOJIOKEHUS MOJIEKYJIPHO--KUHETUYECKOW TEOPUU CTPOECHUSA
BEILIECTBA, NPUHLMI CYNEPIO3UIMU TMoJe (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
coOXpaHeHHs 3apsna, 3akoH OMa mig ydactka nenu, 3akoH Jlxoyns—JleHna, 3akoH
COXPAaHEHHUs DHEPruM, MpPU DSTOM JlaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHA U
3alUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

e OOBACHATH (PU3WYECKHE TMPOIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyauuu ITPAKTUKO-OPUEHTUPOBAHHOT O Xapaxkrepa: BBISBIISITH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C
ornopoit Ha 1—2 M3y4EeHHBIX CBOWCTBA (M3MYECKUX SIBICHUM, (U3UUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEW;

e  pemath pacu€THbBIC 3a/1a4u B 2—3 NEUCTBUS, UCIOJIb3YS 3aKOHBI U (POPMYJIbI,
CBA3BIBAIOLIME (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJaud 3aluChIBATh
KpaTKO€ YCIIOBHE, BBISBIATH HEIOCTATOK JAHHBIX [JISi PEIICHUS 3aJadd, BBHIOMPATH
3aKOHBI ¥ (HOPMYJIIBI, HEOOXOUMBIE JIsl €€ pelieHus, MPOBOIUTh Pacu€Thl U CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE PU3NYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

e  pacro3HaBaThb MPOOJIEMBbI, KOTOpPblE MOKHO pELIUTh MpU TOMOIIU
($u3MYECKUX METO/OB, HCIOJIb3Yysd ONHCAHUE HCCIEAOBAHUS, BBIACISTH IMPOBEPSIEMOE
MPENOJIOKEHNE, OLICHUBATH IPABUIILHOCTD MOPSAJIKA TPOBEACHUS UCCIEA0OBAHUS, JI€TaTh
BBIBO/IbI;

e TPOBOJUTH OMBITHI MO HAOIIOACHUIO (PUBNYECKUX SBJICHUM WIIA PU3HUECKHUX
CBOMCTB Tell (KanuJUIAPHBIE SBJICHMS, 3aBUCUMOCTh JABJIEHUSI BO3JyXa OT €ro oobéMma,
TEMIIEPATYpbl, CKOPOCTH IPOLECCA OCTBIBAHUS M HATPEBAHMSA INPU U3IYYECHUH OT LIBETA
U3JIydarome  (MOorjiomiaronieil) IMOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOABI  OT
TEMIEPATypbl KUAKOCTH M IUIOIIAAM €€ TOBEPXHOCTH, OJJIEKTpU3auus Tel W
B3aUMOJCHCTBUE DJIEKTPUUECKUX 3apsifoB, B3aWMOJIECUCTBUE MOCTOSHHBIX MAarHUTOB,



BHU3yaJIN3aIlisl MATHUTHBIX TTOJICH MOCTOSTHHBIX MArHUTOB, NEUCTBUS MAarHUTHOTO TIOJIS
Ha TMPOBOJHWK C TOKOM, CBOWCTBA »JJCKTPOMArHWUTA, CBOWMCTBA AJIEKTPOJBUTATEISA
MMOCTOSTHHOTO ~TOKa): (OpMYJIHMpPOBAaTH TPOBEPSEMBIC TMPEANOJIOKEHUS, COOMpPAThH
YCTAaHOBKY M3 MPEIJIOKEHHOT0 000pY0BaHUs, OMKUCHIBATH X0 ONbITa U (POPMYIUPOBATH
BBIBOJIBL;

e BBITNOJHATH MPSMBIC U3MEPEHHUS TEMIIEPaTyphbl, OTHOCUTEIHLHOW BIAKHOCTH
BO3/IyXa, CHJIBI TOKa, HAMpPSHKCHUS C MCIOJIb30BAaHUEM AaHAJIOTOBBIX MPHUOOPOB U
JaTYUKOB (DU3UYECKUX BEIUYMH, CPABHUBATH pE3YyJbTaThl HM3MEpPEHUN C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH;

e  TPOBOAUTH HMCCIIECIOBAHUE 3aBUCHUMOCTH OJHOU (DU3MYECKON BEIMYMHBI OT
JIPYrod ¢ HCIOJIB30BAHUEM TIPSIMBIX HW3MEpPEHUU (3aBUCHUMOCTH COIPOTHUBIICHHS
MPOBOJHAKA OT €ro JUIMHBI, IUIOMIAJAA TIOTMIEPEYHOTO CEUEHUS U  YACIBHOTO
COTPOTHUBJICHUSI BEIIECTBa MPOBOJHUKA, CHUJIbI TOKAa, WAYIIErO0 4Yepe3 MPOBOJAHHUK, OT
HaIpsOKEHUST Ha TPOBOJHMKE, HUCCIEIOBAHHME TOCIEOBATENILHOIO M MapalIeIbHOTO
COCIMHCHWI TPOBOJHHUKOB): TUIAHUPOBATh WCCIIEIOBaHUE, COOMpaTh YCTAaHOBKY W
BBITIOJTHATh W3MEPCHHUsI, CICAys MPEIIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJbTaThI
MOJTYYCHHOM 3aBUCUMOCTH B BHUIE TAOJIHIl U TPadUKOB, eJaTh BBIBOJBI IO PE3YJIbTaTaM
MCCJICIOBAHMUS,

e  TPOBOJAUTH KOCBEHHBIC HU3MEPEHHS (PU3NYECKUX BeaUMUMH (yaeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHBIICHWE TIPOBOJAHWKA, paboTa W  MOIIHOCTH
AIEKTPUYECKOTO TOKA): IJIAHUPOBATh WM3MEPEHHsS, COOMpaTh DJKCIEPUMEHTATBHYIO
YCTaHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIIMH, U BBIYUCIISITH 3HAYCHUE BEJIMUMHBI;

e  cOONIOJAThH MpaBUia TEXHUKH 0E30MacHOCTH TP paboTe ¢ JIabopaTOpHBIM
00opy10BaHUEM;

e  XapaKTepu30BaTh TMPHUHIMIBI  JEHCTBHS  M3YyYEHHBIX TPUOOPOB U
TEXHUYCCKUX YCTPOMCTB C OTMOPOM Ha WX OMUCAHUA (B TOM YHCIIE: CUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETP, TIapoBasi TypOMHA, aMIIEpPMETP, BOJLTMETP, CUETUUK IICKTPUICCKOM
DHEPTUU, DJIEKTPOOCBETUTEIBHBIE TMPUOOPHI, HArpeBaTEIbHBIC  AJICKTPOIPUOOPHI
(IpuMephI), DNEKTPUYECKUE TIPEIOXPAHUTEIH, DJICKTPOMATHHUT, JJICKTPOJBUTATEIh
MMOCTOSTHHOTO TOKA), WCIIONB3yS 3HAHWS O CBOWCTBaX (PU3WYECKUX SIBIICHUA W
HEO00X0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

e  pacmo3HaBaTh TMPOCThIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPUTEIHHBIC
MpUOOPHI M0 CXE€MaM M CXEMAaTHYHBIM PUCYHKaM (KHUJIKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETpP, TUTPOMETp, JIBHTaTeh BHYTPEHHETO CTOpaHHS, 3JEKTPOCKOI, PEoCTaT),
COCTABJISITh CXEMbI BJEKTPUUYECKUX IIeNel ¢ MOocleNoBaTeIbHbIM W MNapajljie]bHbIM
COCIMHEHHUEM DJIEMEHTOB, pa3iuyvasi YCIOBHBIC 0003HAYEHUS DIIEMEHTOB AJICKTPHYECKUX
Hemnei;

e  TIPUBOIUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O IPUMEPaX ) MPAKTUIECKOTO
UCIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW JKU3HU JUIsi oOecreueHus



Oe3omacHOCTH Tpu oOpalieHud ¢ TpudopaMH M TEXHUYECKUMHU YCTPOICTBaMH,
COXPAHEHUS 3I0POBbS U COOJIO/ICHUSI HOPM HKOJIOTMUYECKOTO MOBEICHHUS B OKpY KaroIen
cpene;

e  OCYHICCTBJISATH TOHUCK HH(MOpManuu (HU3MYECKOTO  COJACpKAHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM W MYTEM CpaBHEHHUS JOIMOJHHUTEIIbHBIX
HMCTOYHHUKOB BBIICIATH WH(OPMAITUIO, KOTOpas SBJISETCS MPOTHBOPECUYNBON WIIM MOXKET
OBITH HEJTOCTOBEPHOM;

e HCIOJIb30BaTh MPHU BBHINOJHEHUM YYEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
auTepaTypy (U3MYECKOTO CoJlepKaHMs, CIPABOYHBIE MaTepuaibl, PECypChl CETH
WNurtepHer, Bmamerp npuéMaMd  KOHCIEKTHPOBAHUA  TEKCTa, MpeoOpa3oBaHMUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e  cO3MaBaTh COOCTBEHHBIC MHUCHMEHHBIE W KpATKHWE YCTHBIE COOOIICHMS,
00001mast uHGOPMAIINIO U3 HECKOJIBKUX MCTOUYHUKOB (DU3UYECKOTO COJEPKaHUS, B TOM
qyycie MyOJIMYHO TIPEACTABISATh PE3YJbTaThl MPOCKTHOM WM HCCIEI0BATEIbCKOM
JESATETPHOCTH, TIPH STOM TPAaMOTHO HCIOJIb30BaTh M3YyYCHHBIM TOHSITHHHBIA ammapar
Kypca (pU3UKH, COMTPOBOKIATH BHICTYIUICHUE TTPE3CHTAIINEH;

e TpHW BHINOJHECHWH YYEOHBIX TPOEKTOB M HCCICAOBAaHUN (PU3MUECKHUX
MPOIIECCOB paclpeiesaTh O0S3aHHOCTU B TPYMIE B COOTBETCTBUU C IMOCTaBICHHBIMU
3aJlayaMu, CJICIUTh 3a BHITIOJHEHUEM IIJIaHa JICMCTBUIN U KOPPEKTHUPOBATH €r0, aJIeKBATHO
OIICHWBATh  COOCTBEHHBIH  BKJIAJ B  JICATCILHOCTh  TPYIIbBI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIiy oOyuenus B 9 kijacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIM:

e  HCHOJIb30BaTh TIOHATHS: CHUCTEMa OTcuéra, MaTepHalibHas  TOYKa,
TPaeKTOPHs, OTHOCHTEIBHOCTh MEXaHMYECKOTO JBIKCHHS, aehopmanus (ympyras,
MIacTUYECKas ), TpeHUE, IEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH,
LEHTP TSHKECTH, a0CONIIOTHO TBEPJOE TENIO, LEHTP TAKECTH TBEPAOrO Tella, paBHOBECHE,
MeXaHUYeCKHe KOJeOaHus U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, IEKTPOMATHUTHBIC
BOJIHBI, IIKaja JJCKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTH,
CIEKTPhl WCIYCKaHUS W TOTJIONICHUS, anbda-, OeTa- M ramMma-u3aydeHHUs, H30TOIIbI,
sJIepHAst SHEPTETHKA,;

e  pa3nmuuarh SBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBMDKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEIHOE IBIKEHUE, CBOOOTHOE MaJCHHUE Te,
paBHOMEPHOE JABM)KECHUE 10 OKPYKHOCTH, B3aUMOJCHCTBHE Tell, PEAKTUBHOE JTBUKCHHE,
KoJjiebaTeIbHOe JIBMKEHUE (3aTyXalolllue W BBIHYXKJICHHBIC KOJe0aHUs), pPE30HaHC,
BOJIHOBOE JBMKEHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEMHOE paclpOCTpaHEHUE, OTPaKEHHE
U TIPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3iokKeHHe 0eI0ro cBera
B CHEKTP M CJOXKEHWE CIEeKTPAIbHBIX I[BETOB, MJHCIEPCHS CBETAa, €CTECTBEHHAsS
PaAMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa U3IyYeHHs) MO0 OMUCAHUIO UX



XapaKTepHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3nuecKoe
SIBJICHUE;

e  pacmo3HaBaTh MPOSIBICHUE  U3YUYEHHBIX  (PU3MYECKUX  SIBJICHUU B
OKpYXaroleM MHUpe (B TOM uucie GUu3ndecKue sBJICHUS B IPUPOJIE: TPUIUBBI U OTJIMUBBI,
nBIKEeHUE I1aHeT COJHEYHOM CHCTEMBI, PEAKTHBHOE JIBU)KEHUE JKMBBIX OPTaHU3MOB,
BOCIIPUSITUE 3BYKOB >KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMHUUECKUE BOJIHBI, IIyHAMH, 3XO,
[[BETa TEJ, ONTHYECKHE SBJICHUS B MPUPOJC, OMOIOTHYECKOE ICHCTBHUE BUIUMOTO,
yIbTPaUOIETOBOTO M PEHTIEHOBCKOTO W3IYyYEHUW, €CTECTBEHHBIM paarOaKTHUBHBIMI
($hoH, KOCMUYECKHE JTy4YH, PAAUOAKTUBHOE U3IIYyYCHUE MPUPOTHBIX MUHEPATIOB, EHCTBUE
PAaIUOAKTUBHBIX M3JyYCHWI Ha OpraHu3M YEJIOBEKa), MpH 3TOM I[E€PEBOJUTH
MPaKTUYECKYI0 3ajady B Y4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(U3NYECKUX SIBICHMUIA;

e  OINKCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (PU3HUECKHUE SIBJIICHUS, HUCIIOIb3YS
¢du3nYecKkue BEIUYUHBI (CpeIHsIE U MTCHOBEHHAsi CKOPOCTh Teja MPU HEPaBHOMEPHOM
JBIDKCHUH, YCKOPEHHUE, MEepeMElleHue, MyTh, YIJIOBasi CKOPOCThb, CWja TPEHUs, CHUJIA
YIOPYTrOCTH, CUja TSHDKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tejia, UMITYJIbC Tela,
UMITYJIbC CHWJIBI, MEXaHWYecKass paboTa W MOIIHOCTh, MOTEHIMANIbHAS SHEPrusl Tela,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3EMJIM, MOTEHUUANIbHAS DHEPTHsl CKATOW MPYKUHBI,
KHHETHYeCKasi YHEPTusl, TOJIHA MEXaHWYeCKash SHEPTHsl, IEPUO U 4acToTa KoJeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHAa, CKOPOCTh CBETa, IIOKa3aTelb
MPEJIOMJICHUSI Cpe/bl), NMPH ONKMCAHUU TPABWIBHO TPaKTOBaTh (U3UYECKHUN CMBICI
UCIIOJIb3YeMbIX BEITUYMH, O0003HAYEHUS W CAUMHUIBI (PU3NYECKUX BEITUYMH, HAXOIHTH
(GbopMyJIbl, CBSI3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEJIUYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIUYHH;

e XapaKTEepU3OBaTh CBOWMCTBAa TeJ, (PU3NUECKUE SBJICHUS U MPOLECCHI,
WCIIONB3YsS 3aKOH COXPAHEHHS DHEPryuU, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUII
CYyHEpHO3ULIUA CHJI, TPUHIUII OTHOCUTENbHOCTH ['anmunes, 3akoHbl HblOTOHA, 3aK0H
COXpPaHEHUS] UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHCHHUS
3apsIZIOBOTO MU MacCOBOTO UMCEJ MPH SJASPHBIX PEAKIUSIX, TPU ATOM JaBaTh CIOBECHYIO
(hopMYyJIMPOBKY 3aKOHA U 3aMMMCBHIBATh €r0 MAaTEMAaTUUECKOE BhIPAKCHUE;

e O00BACHATH (UBMYECKHUE TPOLECChl U CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyalluid MPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH MPUYUHHO--
CJICICTBEHHBIC CBS3U, CTPOUTHh OOBSICHEHHE M3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpoi Ha 2—3
W3YyUYCHHBIX  CBOWCTBA  (U3MUYECKUX  SBJICHUM, (PU3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

e  pemiaTh pacu€THbIC 3aJlauu (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUIN),
UCIIONIB3Ysl 3aKOHBI U (OPMYJIbI, CBS3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE
aHaju3a YCJIOBHUS 3aJayM 3alUChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEAOCTAIOLIUE WU
M30bITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI W (POpPMYIIbI, HEOOXOAUMBIE [JISl PEIICHMUS,



MIPOBOJIUTH PACUETHI M OTICHUBATH PEATUCTUIHOCTD MOTYUYEHHOTO 3HAYCHUS (Pr3ndecKon
BEITUYMHBL;

e  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TPHU TOMOIIU
(GU3MYECKUX METOJOB, HCIOJIb3YysS ONHCAHUE HCCICAOBAHUS, BBIACISTH MPOBEPSIEMOE
IPEAINoI0XKEeHNE, OIICHUBATh MPABUIILHOCTh MOPAJIKA MPOBEICHUS UCCIIEOBAHUS, €/IaTh
BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OTIBITOB;

e TIPOBOAMUTH OMBITHI MO HAOIIOACHHUIO (DU3UICCKUX SBICHUN WIN (PU3NIECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAaHEHHs] SHEPIUH,
3aBUCUMOCTb IEepUo/ia KoeOaHU! NPy KMHHOTO MAasITHUKA OT MAacChl Ipy3a U KECTKOCTU
NPY>KUHBI M HE3aBUCUMOCTh OT AaMIUIMTYJbl MaJlbIX KoOJ€OaHUM, MPsIMOJIMHENHOE
pacupoCTpaHEHUE CBETa, Pa3JIOKEHHE OENoro cBeTa B CIEKTP, HU3YyYEHUE CBOMCTB
M300paKeHUsI B TIJIOCKOM 3€pKajie U CBOWMCTB M300pa)Ke€HHUs MpeIMeTa B coOMparomien
JIMH3€E, HAOMIOJCHUE CIUIONIHBIX U JIMHEMYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOATEIHHO
coOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000OpyJAOBaHUS, ONMUCHIBATH XOJ ONBITA U
€r0 Pe3yJIbTaThl, POPMYITHPOBATH BHIBOIBL;

e  TIPOBOAUTH NPH HEOOXOIUMOCTH CEPHUIO TPSIMBIX HU3MEPCHUU, OTPEaess
CpelHee 3HAayeHUE Hu3MepsieMol BenuuHMHbI ((POKYCHOE paccTosHUE COOMparolen
JIMH3BI), 000CHOBBIBATH BEIOOP crioco0a n3mMepeHus (M3MEepUTEILHOTO Mpuoopa);

e  TPOBOJAUTH HCCJIECJAOBAHHE 3aBUCHUMOCTEH (U3MYECKHX BEJIUYUH C
WCITOJIb30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBHCHMOCTh IyTH OT BPEMEHU TIPH
PAaBHOYCKOPEHHOM JIBMXKEHUM O€3 HauyajdbHOW CKOPOCTH, TMepuoja KoJieOaHUit
MaTeMaTUYeCKOro MasgTHHUKA OT JJIMHBI HUTH, 3aBUCMMOCTH YTJIa OTPaKEHUS CBETa OT
yrila MajieHusl U yrjia TpeIoOMJICHUs] OT yIJia TajeHus): IJIaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSATENIbHO COOMpaTh YCTAHOBKY, (UKCHpPOBATh pE3YyJbTaThl MOJYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUIE TAOIUI] U TpadUKOB, JEJIATh BBIBOJIBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

e  TIPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3MYECKUX BEIUYUH (CpemaHsis
CKOPOCTb U YCKOpPEHHUE TeJia IPU PaBHOYCKOPEHHOM JBHKEHUH, YCKOPEHUE CBOOOIHOTO
MajeHus, KECTKOCTh TMPYXKHUHBI, KOI(PPHUIIMEHT TPEHUS CKOJBKCHUS, MEXaHHUYCCKas
paboTa ¥ MOIIHOCTh, YACTOTA W TEPHO] KOJICOaHWH MaTeMaTHYECKOTO W TPYKHHHOTO
MasTHUKOB, ONITHYECKAs CUjIa COOMpArOIIeH JTMH3bI, paInOaKTUBHBINA (DOH): IMJIaHUPOBATH
HU3MEPEHHUsI, COOMPATh SKCTIEPUMEHTAIbHYIO YCTAHOBKY M BBITIONHSATH U3MEPECHHSI, CIIEYSI
MPEIOKCHHOW HWHCTPYKIIMU, BBIUMCIATH 3HAYECHWE BEIUYMHBI W aHAIM3UPOBATH
MOJIYYEHHBIE PE3YIbTAaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHNU;

e  coOJOJaTh MpaBuUiia TEXHUKH 0€30MacHOCTH IpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

e  pa3nmMuaTh OCHOBHBIE TPU3HAKA M3YYCHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaibHas TO4YKa, aOCOJTIOTHO TBEPAOE TEJIO, TOUCYHBIM HCTOYHUK CBETA, JIyY,
TOHKasl JINH34, [JIAHETapHasi MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTIO S]1pa;



e  XapaKTepu3OBaTh TMPUHIHWIBI JEUCTBHS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HA MX OMHUCAHMS (B TOM YHUCJE: CIUIOMETp, JaTIHKU
MIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHHUsI, paKeTa, 7X0JIOT, OUKH, MEPUCKOII, (poToarmapar,
ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa Buibcona), ucnonb3ys 3HaHUs
0 CBOMCTBaxX (PU3NYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

e  HCIOJB30BaTh CXEMBbl U CXEMAaTUYHBIC PUCYHKH W3YYEHHBIX TEXHUUYECKHUX
YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKUX MPOIECCOB MPU PEIICHUN
yueOHO--TIPAaKTUYECKUX 3aj[a4, ONTUYECKUE CXEMbI JUIsl MOCTPOEHUs H300pakKeHUil B
TUIOCKOM 3€pKajie U COOMparoNien TMH3E;

e  TPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMAIIHIO O IPUMEPaX) MPAKTUYECKOTO
WCITOJIB30BaHUs (PU3NUECKNX 3HAHWH B TIOBCEAHCBHOM IKU3HU [JII OOCCIICUCHHS
0e30macHOCTH Mpu  OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUS 3/I0POBbS U COOJIIOICHHS] HOPM SKOJIOTUUYECKOTO MOBEICHUS B OKpYKaroIiei
cpexne;

e  OCYHICCTBJIATH TOWCK HWH(MOpMaruu  (HU3UIECKOTO  COJACpKAHUSI B
HNHTepHeTe, CaMOCTOSITEIBHO (GOpPMYIHUpYs TOWUCKOBBIA 3ampoc, HAXOAWTh IyTH
OTpeIeJICHHS JOCTOBEPHOCTH MOJIYYEHHON MH(pOpMAIIUU Ha OCHOBE UMEIOIINXCS 3HAHUHN
Y JIOTIOJTHUTEJIbHBIX HICTOYHUKOB;

e HCIOJIb30BaTh TMPH BBHITIOJIHEHUHU YYEOHBIX 3aJIaHUM HAYYHO--TIOMYJISIPHYIO
auTeparypy (U3NUECKOTO COAEpKaHUS, CIPaBOYHBIE MaTepUalbl, PECYpChl CETH
NuTepHeT, BmameTs TpuéMaMd  KOHCIIEKTHPOBAHWUS  TEKCTa, MpeoOpa3oBaHMsI
nH(pOpMAaITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e  CO37aBaTh COOCTBEHHBIE MHUCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE
uHOpMaAIMU U3 HECKOJbKHX HMCTOYHUKOB (U3MUECKOTO COJEpkKaHUs, ITyOJIUIHO
MPECTABIIATH PE3YJIbTAThl IPOCKTHOMN WJTU UCCIIEI0BATENIbCKOMN AEATEIbHOCTH, IPU STOM
I'PaMOTHO MCIIOJIb30BaTh H3yUYCHHBIN MMOHATHIHHBINA armapaTt u3y4aeMoro pasjeina GU3nKu
MU COMPOBOXIATh BBICTYIUICHHUE MPE3eHTAlMeld ¢ y4€TOM OCOOCHHOCTEH ayIUuTOPHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosauvecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmne o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPa
bu6mmoreka [IOK
11 Pu3HKa - HayKa o mpupose 2 https://m.eds00.ru/7416194
bu6mmorexa [IOK
12 PH3HYCCKHUC BETHHHbI 2 ! https:/m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIe CBeICHUS] O CTPOEHHUH BellleCcTBa
bu6mmoreka [IOK
2.1 CTpoeHue peilecTsa ! https://m.eds00.ru/7416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 Bubmiorexa IJOK
' https://m.edso00.ru/7f416194
Htoro no pazneny 5
Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 MexaHu4ecKoe JABIKCHHE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bupt cun 14 1 2 https://m.eds00.ru/7f416194



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

Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBineHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuaKoctn S https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOomHOCTh. JHEPrust
bubmuorexa [JOK
51 PaGoTa u mommHoCTS 3 1 https://m.edso00.ru/7f416194
bu6mmorexka [IOK
52 Hpocteie mexarusmb! > . https://m.eds00.ru/7416194
bu6mmoreka [IOK
>3 Mexareckas SHEpris 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/ HpOrpAMMES Beero KoﬁnTpo.m,HLIe l'[pﬁaRTn'{ecmle 06pazoBaTeIbHbIE
padoThI padoThbl pecypesl
Pa3nen 1. TenioBbIe IBJEHUA
. bubmuoreka [JOK
11 CTpoesme 1 CBOHCTES BelecTEa / https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenuospie mpouecch! 21 1 5 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3zgen 2. diiekTpuyeckre M MAarHUTHbIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuTibie BneHms 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 ONeKTPOMArHUTHAs HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30OBATEIBHBIE
padoThI padoThbl pecypesl
Paznen 1. Mexannueckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OnucaHus https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumonelictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuoreka [JOK
2.1 Mexammeciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 ONeKTpOMarHUTHOE MOJIe U 5 5 bubnnorexka [JOK
' JJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Htoro 1o pasneny 6
Pa3znea 4. CBeToBbIe AABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6eoro cBeTa B CEKTP 3 2 bubnuoreka [IOK



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanue 1 NOraoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 Crpoenue aTomHoro Anpa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 sInepueie peakiyn ! 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAIOINIT MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
' Kypca ¢usmku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
IMOYPOYHOE IINTAHUPOBAHHE
7 KIIACC
KoanuecTBo yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Kontpoapnpie  IMpaxruyeckue u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI

pecypchl



https://m.edsoo.ru/7f41a4a6
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®dusuka — HaykKa 0 IPUPOJIE.
SBnenus npupobl

duznueckue IBICHUI

dusnyuecKue BeTMYUHbBI U UX
U3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIepaTypbl IPU MOMOIIN
AKHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMieparypbl"”

Metoabl HAYy4YHOTO TTO3HAHMSL.
Onucanne GpU3NIECKUX SBICHUI C
IIOMOIIBIO MOACICH

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KeHME YacTHIl BELIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

10

Ypok-uccnenoanue «ONbITHI IO
HaOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»

ArperaTHble COCTOSIHHS BEIIECTBA
OCc00EHHOCTH arperaTHbIX COCTOSTHUMN
BO/ibl. O6001IEHHE 1O pa3/ierny
«IIepBoHayanbHbBIE CBEACHUS O
CTPOEHMH BELLIECTBAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

11

MexaHndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JBH)KEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0a05c6

12

VYpok-uccnenosanue "lIposepka
THITOTE3BI: JaJTBHOCTh MOJIETA MIAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIrie, 4eM OOJIbIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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bu6mmoreka [IOK

13 Cxopocts. Enuruuet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHH IBH)KCHUS bubmoreka [JOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InorHocTh BemecTBa. Pacuer macchl bubmuorexa [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «OrnpeaeneHue
IJIOTHOCTU TBEPIOIO TEJIA»
18 Pemenue 3amaq mo teme "[lmoTHOCTH bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHKa
19 B3aumoieicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsI3b MEXKY CHUJION TSKECTH U
22 Maccoit TenzzllyBec tena. Permenue bubmmorexa LOK
T ' " https://m.edsoo.ru/ff0al1778
3aga4 1o teme "Cusa TSKECTH
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexka [JOK
DU3NYECKUE XapAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmorexa [IOK
24 Msmepenne cur. Junamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
2 CJ'IO)KCHI:IC ABYX CHII, HAlIPaBJICHHEIX Bu6moreka LIOK
10 OJTHOM TIPSIMOIA.

PaBHOelicTBYIOIIIAsA CHIT

https://m.edsoo.ru/ff0ala70



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
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

Permrenue 3agad mo reme

27 " y "
PaBHOpelicTBYIOIIAsA CHIT
28 Cuiia TpeHus u e€ Bubl. TpeHue B bubnnoreka [HOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas paborta «3ydeHue
3aBUCUMOCTH CHUJIbI TPCHUS
29 CKOJIb)KCHHS OT CI/IJ'I;p JIaBIICHUS U Eubmorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONPUKACAIOITUXCS
TTOBEPXHOCTEH
30 Pemenue 3amau Ha onpeeacHue
PaBHOJCHCTBYIOIIEH CUIIbI
Pemenue 3anau mo remam: «Bec
31 tena», «['paduueckoe n3oodpakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padoTa no remam:
«MexaHnueckoe qBKeHuey, «Macca,
32 IUIOTHOCTELY, «Bec Teay,
«['papuueckoe nzoOpakeHne U,
«Cuib»
33 Hasnenue. CriocoObl yMEHBIIIEHUS U bubnmnorexa [JOK
YBEJIMYCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
34 I[Z[aBJ'IGHI/ISI rasza ot o0béma Eubmorexa IIOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua naBneHust TBEPALIMU
35 Tenlzhiln )KEJIKOCTSIMI/I " 11:")aI[3aMI/I Bubmiorexa HOK
3aKon ﬁacxanﬁ ) https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK

JKHIKOCTH U rase. 3axkoH [lackais

https://m.edsoo.ru/ff0a2826



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

bu6mmoreka [IOK

38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBon
KHUJKOCTHBIN HacocC
41 AtMocdepa 3emitn 1 IPUIUHBI €€ bubmuorexa [JOK
CyILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JABJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnnoreka [JOK
Omneit Toppuuemm https://m.edsoo.ru/ff0a2da8
1 aamtemon smcors e ypostien Bubmiorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
45
JTABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amau mo teme "
46 "
ATMoOc]epHOe TaBIeHHE
g | o e SuGonra 10K
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
Jlaboparopnast pabota «Ornpezaenenue
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaGopatopHnast paboTa 1o Teme
49 «HMccrnenoBanue 3aBUCUMOCTH Beca bubnmoreka [JOK
Tena B BOJE OT 00BbEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTbh YaCTH TeJIa)
50 [1naBanue Ten bubmiorexa HOK

https://m.edsoo.ru/ff0a3a96



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
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

o1

52

JlaGopaTopHas pabora
"KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOAKH U
ornpeenaeHue e€ rpy30mno bLEMHOCTH"

Pewmenne 3anau no remam: «IlnaBanue
cynoB. Bosnyxomnasanue»,
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

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

53

KonrtponbHas pabora no teme
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

54

55

Mexanunueckasi pabota

MormnocTs. EquHune MOITHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
Mo bEME 10 JecTHUIlE"

57

58

[Ipocteie MexaHnu3Mmsbl. Poryar.
PaBHOBecue cwit Ha pelyare

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccnenoBanue yciIoBUi paBHOBECHS
pbIyaray

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

60

61

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddutment monesznoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
IJIOCKOCTH

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

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6

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



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Mexanngeckast OHEpPIus.

62 Kunernueckas 1 nmoTeHIaabHas 1 Bubmorexa HOK
https://m.edsoo.ru/ff0a4252
SHEPTHs
63 3aKOH COXpaHEHUsI MEXaHUYECKON 1 bubnmoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE
64 N3MEHEHHS KHHETHUECKOU 1 1 1
MMOTEHIIMAILHON SHEPTUU TIPH
CKaThIBAaHWUH TEJIa II0 HAaKJIOHHOM
IIocKocTH"
KontponbHas paboTa mo teme
65 1 1
«PaboTa 1 MOIIHOCTb. DHEPTHUs»
66 PesepBHblii ypok. Pabora ¢ Tekctamu 1 bubnnorexa [HOK
o TeMe "MexaHnuyeckoe IBrKeHue" https://m.edsoo.ru/ff0ad4ee6
PesepsHbIil ypok. Pabora ¢ Tekctamu
67 o TgMe "I[a}]’fJ)'IeHI/Ie TBEPIBIX TEI 1 bubanorexa LIOK
o " ’ https://m.edsoo.ru/ff0a4ffe
JKHIKOCTEH U ra3oB
Pesepubiit ypok. Pabora ¢ Tekctamu
68 o Teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
I[TPOTPAMME
8 KUIACC
N KosmnuecTBo yacoB JJIeKTPOHHBIE
¢ ara u@ppoBbIe
n/n Tema ypoka Bcero Koutposibheie  TIpakTuueckue iyqennﬂ :)Iﬁl?al;.onaTeﬂmee
padoThbI padoTbI pecype
. OcHOBHBIE novnonceHHsI MOJICKYJISIPHO- Bu6morexa LIOK
KMHETUYECKON TEOPUU U UX ONBITHBIE 1

IMMOATBCPKACHUSA

https://m.edsoo.ru/ff0a5256



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256

Macca u pa3mep aTOMOB U MOJICKYJ

Mopaenu TBEpIOro, )KUAKOTO U

bu6mmoreka [IOK

3
ra3000pa3HOro COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA
BEILIECTBA Ha OCHOBE TOJIOKCHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucranamaeckue u amopdHsbie Tena BH6J_MOTeKa HOK
https://m.edsoo.ru/ff0a5800
6 CmauvBaHME U KallWJUISIPHOCTb. bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciupeHue u cxxaTue BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEILIOBOTO JBUKEHUS
YaCTHI]
9 Buytpennss sueprusi. Crioco0bt bubnuorexa [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5¢c60
10 Busl Terutonepeaun BH6J_IHOTCK3 HOK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[IpakTnyeckoe
11 HCTIOJIb30BAHME TEIIJIOBBIX CBONCTB bubmuorexa [JOK
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KommaectBo Temnorel. Y aenpHast bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIIOBOroO OaaHca. bubnnorexka [JOK
TemnooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota
14 "HccnenoBaHue IBIEHUS bu6nmoreka [JOK

TEII000MeHa PU CMEUTUBAaHUUT
XOJIOAHOU U Tropsiueit Boabl"

https://m.edsoo.ru/ff0a6a98



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
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Pacuer konnuecTBa TCIIJIOTHI,

15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJa
Y BBIIEISIEMOr0 UM IIPU OXJIAXKICHUU
16 JlaboparopHas padota "Omnpenenenue bubnmoreka [JOK
yACJIIbHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y ieibHasi TeIioTa bubnnoreka [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 KPHUCTAIUTMNYECKUX I;);JI VaenbHas Bubmorexa ITOK
P ghde https://m.edsoo.ru/ff0a71d2
TEeII0Ta TUIaBJICHUS
19 Jlaboparopuas pabota "Onpenenenue bubnnoreka [JOK
YACJIBHOU TEIJIOTHI TIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienune. Y nenbHas temiora
21 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnuorexa [JOK
3aBUCHUMOCTD TEMITEPATyPhl KUTICHHS https://m.edsoo.ru/ff0a786c
0T aTMOc(epHOTO TaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas
22 abora "Om GHGH;Z(HI/IC PP Bubmzorexa LIOK
p pea " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOM BJIAXXHOCTHU BO3/1yXa
23 Pemrenue 3apau Ha onpeneneHue
BJIQ)KHOCTH BO3/1yXa
[TpuHuMIBl paOOTH TETIOBBIX
24 nsurareneil. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUSI
KIIJI TerioBoro ABUTaTes.
25 Tenﬁomﬂe JIBI/IFalI“[eJ'II/I U 3aIuTa bubmorexa LJOK
. https://m.edsoo.ru/ff0a7c7c
OKpY>Karollel cpeibl
26 3aKOH COXpaHEHUs U MPEBPAILICHUS
SHEPTHH B TETUIOBBIX MPOIECCcax
27 ITonroToBka K KOHTPOJIBHON paboTe bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

o teMme "TerioBEIe SIBICHUS.
N3menenune arperaTHbIX COCTOSIHUI
BelrecTna"

https://m.edsoo.ru/ff0a83f2

KonTponbhas pabota no teme

bu6mmoreka [IOK

28 "Tenosbie sBneHu, ICIBMeHeHHe " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BelleCTBA

29 DnekTpusanus Tei. [[Ba pona
NEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IiaeKTpU3aLML

30 TeJ MHAYKIUEN U TIPU
COTMPUKOCHOBEHHUH"

31 B3anMopeicTBue 3apsyKeHHBIX TEIl. bubnnorexa [HOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.

37 HanpsikeHHOCTD 3JIeKTPHYECKOro bubnuorexa [JOK
nosist. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0la
JIEKTPUUYECKUX HOJIeH
Hocurenu 3nexTprudeckux 3apsioB.

33 DniemenTapHblit 3apsa. CTpoeHue
aToMa

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnorexka [JOK
COXPAHEHUS IIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aa4 Ha pyUMeHEHNE bubnuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €70

36 cymecI;BOBaHm. I/IC"’F(})]'-IHI/IKI/I bubmiorexa LIOK

https://m.edsoo.ru/ff0a95a4

NIEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubmiorexa HOK

https://m.edsoo.ru/ff0a96hb2

VYpok-uccnenosanue "Jleiictue

38

JJIEKTPUYECKOTO I10JI1 Ha IIPOBOIHUKHU
U JUDJIEKTPUKA"



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DJIEKTPUYECKUI TOK B MeTasuiax,

bubmuorexa [JOK

39
KUIKOCTAX U rasax https://m.edso0.ru/ff0a9838

40 DneKTpuYecKas Iernb U €€ COCTaBHbIC
4acTu
Cuna Toka. JlaboparopHas pabora

41 "M3MepeHHe U PeryIupoOBaHUe CHIIbI 0.5 bubmiorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUUECKOE HATIPSKEHHE.

42 BoasT™merp. JIaboparopnas padota 05 bubnnoreka [JOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HarnpspKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnuorexa [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUsl U Marepuana”
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka BH6J_IHOTeKa 0K

https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopatopHnas pabora
n
nu
o | oo e o 1 Busorea 10K

> MAYIH pe3 b P> https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COEIMHEHUSI IPOBOTHUKOB
JlabopaTtopHas padota "IIpoBepka

48 IIpaBWJIa CJIOKEHMSI HAIIPSLKEHUH TTPU 1 bubmuoreka [IOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”

49 JTabopatopsas pabora "IIpoBepka 1 bubmiorexa HOK

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aa44a
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MpaBWJIa Ui CUJIBI TOKA MPU
IapajuieIbHOM COEAMHEHNUN
pe3ucTopon”

Pemenne 3aaa4 Ha IPUMCEHCHUC

bu6mmoreka [IOK

50
3aKoHa OMa Ju1s pasIMiHOro https://m.edsoo.ru/ff0aaf8a
COCIMHECHHS TIPOBOTHUKOB
51 PaGoTta u MOILTHOCTH AIEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpLI u II?’IOH_IIE)OCTI/I SHGKTPHIIIIGCKOFO brbmiorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE LIENN U ITIOTPEOUTEN
53 3JIeKTTpI/IquK0171 3HHe TUU B 6II)>IT brbmiorexa [IOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
0 TeMe "DIEeKTPUIECKHUE 3aPSAIbL.
54 3apsKeHHbBIE TeJII)a U UX - brbmiorera [IOK
p o . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSIHHBII
NEKTPUYECKUH TOK"
KonTponbHas pabota mo Teme
"DIEKTPUUECKHE 3aPSIIbI.
55 3a H)KTCI;IHBIG Tena I/IpI/Ii brbmiorera LIOK
p o . https://m.edsoo.ru/ff0abea8
B3aumoaencTBys. [10CTOSIHHBIN
NEKTPUYECKUH TOK"
56 ITocTostHHEIE MATHUTEI, UX
B3alMOJIECHCTBHE
57 Ypok-uccnenosanue "Mzydenue bubnmnoreka [JOK
HOJIEH TTOCTOIHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojsie. MaruuTHOE 1oJie
58 3eMJTH ¥ ero 3HAYCHWE /TS JKU3HU Ha Brbmiorera [IOK
a https://m.edsoo.ru/ff0acOba
3emiie
59 OnbiT Dpcrena. MarduTHOE MOJIe bubmorexa LIOK

https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

SJICKTPHUYCCKOI'0 TOKa MarsauTtHoe
I1OJIC KaTYIIKHU C TOKOM

[IpuMeHeHue >eKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yuenue nericTBUSI MAarHUTHOTO
T10JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb TOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUTaTENICH B TEXHHUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHI AJIEKTpOoABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

63

64

65

66

OnexTporenepaTop. CriocoObl
MOJTYYEHUS AIEKTPUIECKOI DHEPTHUH.
DIEeKTpOCTaHIIMHU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJILHOM padoTe
10 TeMe "DJIEKTPUUECKHE U
MarHuTHBIC SIBJICHUS"

KonTponbHas padota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBIICHUSA"

Pesepubrit ypok. Pabora ¢ Tekcramu
o teme "TernoBsie sBiIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "[locTosTHHBII
NIEKTPUYECKUH TOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
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63 PesepBHbIi ypok. Pabora ¢ Tekctamu
1o Teme "MaraHutHsbie siBICHHS"

OBIIEE KOJIMYECTBO YACOB I10

[TPOIPAMME 68 2 14.5



9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 Mowment cuisl. LenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubnmorexa OK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LJOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHui OT )KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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

46

Jlaboparopnas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJeOaHui
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

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

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa BOJI}I:O]I:I)IG CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acrpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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3aBUCUMOCTH YTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Vcnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 Jlun3zel. OnTudeckas CUiia JIMH3BI bubmmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300paskeHMiA B TMH3aX bubmorexa OK

https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
PaTOpHai p P . bubnunoreka LIOK
70 (hOKYCHOTO PacCTOSIHUS M ONITHYECKOM
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI

7 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"

Pa3noxxenue 6enoro ceera B CEKTp.

74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
pas3yoKeHuIo 6eI0ro CBeTa B CIEKTP U

75 bubnuotexa [JOK
BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONICHUE CBETa
79 atomoM. KBanThl. JInHeluaTeie bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTHBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110
teme "TeruioBbie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJI[ anekrpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop HbIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

dusuka: 7-i kinacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienne»
dusuka: 8- kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 Kiacc/ [Teppimkud 1. M.,
NBanoB A. U., AkxunonepHoe o6mectBo «3narensctBo «IIpocBenieHue
®dusuka: 9-i knacc: 0a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [leppimkun U. M.,
I'yrauk E. M., VBanoB A. U., [lerpoBa M. A., AKiinoHepHO€E 00IIECTBO
«H3narensctBo «lIpocsemienue»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

®uzuka. 7—9 knaccel : paboyas nporpamma K auauu Y MK
A. B. Ileppiikuna, E. M. I'yTHuK : yueOHO-MeTotMueckoe nocodue / H. B.
®unonosud, E. M. I'ytauk. — M. : Jlpoda, 2017.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://experiment.edu.rudnexTpoHHBIE 00pa30BaTEIBHBIC PECYPCHI IO (PHU3HKE
http://experiment.edu.ru Poccuiickuii 00meo0pa3oBaTebHbINA TOPTAT
http://school-collection.edu.ruEaunas xoyekmus muppoBbIX
00pa3oBaTebHBIX PECYPCOB

http://fcior.edu.ru Caiit ®LITUOP

http://www.fizika.ruCaiir mis npenogaBateneii GU3MKH, YIaUXCs U UX

poauTeIe.

http://college.ru/fizikaCollege.ru: ®usuka

http://fiz.1september.rul"azera «®uznuka»

http://www.school.mipt.ru ®enepansHast 3a04Hast GU3NKO-TEXHHYESCKAS IIKOJIA

http://kvant.mccme.ru/ Hayano-monyssipHbIid (PU3NKO-MaTEMaTHYECKHUH KypPHAI

"KBant" (ApXxuB HOMEPOB)
http://www.e-science.ru/physics ITopran ecrecTBeHHBIX Hayk: Du3nka
http://nano-edu.ulsu.ruBseaenue B HaHOTEXHONIOTUA/
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