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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo ¢u3nKe Ha YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom dheaepaibHOl pabodei mporpaMMbl BOCIIUTAHUS U
Konnenmumu npenogaBanus yueOHOro npenmera « ODu3nkay.

[Iporpamma opueHTHpOBaHA Ha pa3BUTHE MO3HABATEIHHOM AKTHUBHOCTH,
CaMOCTOATEILHOCTH, JTIOO03HATEIHPHOCTH CIIOCOOCTBYET (POPMUPOBAHUIO UHTEpECA
K Hay4YHO-MCCJICIOBATEILCKON JESATEIPHOCTH YYalIUuXCs, 32 CUYET COBPEMEHHOIO
o0opynoBaHus ieHTpa oOpazoBaHus «Touka poctay.

ConepkaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHONH TPAMOTHOCTH OOYYAIOIIUXCS M OPTaHU3aIUI0 H3Y4YeHUS
bu3nKM Ha NESITEIbHOCTHOW OCHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peamuzauuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaK:Ke
MEXIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00I1IIero 00pa3zoBaHusl.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpesesieHue y4eOHOro MmaTepuaia
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT IpUMEPHYIO MOCIEI0BATENbHOCTh
U3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuxcsl.

[Iporpamma mno ¢u3uke pa3paboTaHa C 1LEJIbI0 OKa3aHHUs METOJIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

duznka SBISIETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YIECOHBIX
MpPEAMETOB, MOCKOJbKY (U3MYECKHE 3aKOHbI JeKaT B OCHOBE IIPOIIECCOB U
SBJICHUW, M3y4YaeMbIX XHUMHEH, OHoJIoTHEeH, acTpoHOMUEH U (U3UUYECKOU
reorpaduel, BHOCHT BKJaJ B E€CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
npefocTaBisieT Haubojee sCHbIE 00pa3lbl MPUMEHEHUSI HAYYHOTO METoja
MO3HAaHUs, TO €CTh CIIOc00a MOJyYeHUS JOCTOBEPHBIX 3HAHUW O MUPE.

OnHa W3 TJIaBHBIX 3a/ay (PU3MYECKOTO 00pa3oBaHUsI B CTPYKType OOIIETo
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MPEAINOJaracT OBJIAJICHUE
CJIEIYIOIMMUA KOMITETEHTHOCTSIMHU, XapaKTEePU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e HHTEpPOPETUPOBATh  JAHHBIE W HUCIOJb30BaTh  HAy4YHbIC
JI0Ka3aTeNbCTBA JJIsI IOJyYEHUsI BHIBOJIOB.



Ilenmn w3ydenuss (U3UKA HA YPOBHE OCHOBHOTO 0OIIET0 0Opa3oBaHMS
onpeneneHsl B KoHuenuuu mnpenoaaBaHusi ydeOHoro mnpeamera «Ddusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®@exnepauuu, peamu3yroMUAX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKIEHHONW pelieHuEM
Komnernn MunuctepctBa npocelnienus Poccuiickoit @eneparuu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).

Hean n3yyenus pusuku:

e IpHOOpETEeHHE HUHTEpeca W CTpPeMJICHUS OOYyYaloIIUXCS K HAyYHOMY
U3YUYEHUIO NPUPOJBI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHHUSI K OKPYKAIOUIUM SIBJICHUSM;

e (opmMupoBaHME Hay4HOIO MHMPOBO33PEHHS KaK pe3yibTara H3Yy4YEHHs
OCHOB CTPOEHMS MaTEpHUU U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue mnpencTaBieHUNd O poiM (GUIMKU IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUIA;

e pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuiein
npoheCCUOHAIBHON JIESTEIbHOCTH, CBSI3aHHOW C (DU3UKOM, MOATOTOBKA K
JanbHENIIeMy 0Oy4eHHUIO B 3TOM HalpaBIICHUH.

JlocTuxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO

o0111ero 00pa3oBaHus 0OECIIEUNBAETCS PEIICHUEM CIICIYIOIINX 3a1a4:

e IMpuOOpEeTEeHHWE 3HAHUH O JUCKPETHOM CTPOEHUM BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
ABJICHUSX;

e TpHOOpETEHUE YMEHHUI OMHCHIBATH M OOBACHATH (U3UUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOTYYEHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEHICHUS MPOCTEHIINX pacu€THBIX 3a7ady ¢
UCITOJIb30BaHUEM du3nyeckux MOJIEJIEN, TBOPYECKUX U
MPaKTUKOOPHUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHUU HAONIOAATHh MPUPOJHBIEC SIBJICHUS U BBITIOJHSITH ONBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTETBHBIX MPUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOpPMaLUEH (PUINYECKOTO COAEpIKAHUS,
BKJIIOYAsi UHOPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (U3HMKHU, aHAIU3 U
KPUTUYECKOE OlIEHWBaHKE UH(POPMALUY;

e 3HAKOMCTBO cO c(hepamu npodecCuoHaTbHON IESITENHbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HAYKH.



Ha w3ydenne ¢usuku (0a30BbIi ypOBEHHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanms oTBoauTCs 238 "acoB: B 7 kiacce — 68 gacoB (2 yaca B Henemo), B 8
Ki1acce — 68 gacoB (2 vaca B Henemo), B 9 knacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMMe no (u3MKe nepeyeHb JadopaTOPHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTENbHbBIN XapaKTep, yUUTEINb JIeJaeT BbIOOp MPOBEICHUS
1a00paTOpHBIX PA0OT W OMBITOB C YYETOM MHIUBUIYAIbHBIX OCOOEHHOCTEH
0o0y4Jaronnxcsi, CIMCcKa 3KCIIEPUMEHTAJBHBIX 3aJaHHi, MpeiaraéMbIX B pPaMKax
OCHOBHOT'O I'OCYJJapCTBEHHOT'0 3K3aMeHa MO (PU3HKE.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B NO3HAHUM OKPYKaKONIIEro MUPA.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BelnyuH. Dusznueckue
npu6bopsl. [lorpemHocts u3Mepenuii. MexiyHapoaHas CUCTEMa €AUHUIL.

Kak ¢u3uka u Jpyrue ecCTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EcTecTBEeHHOHAyuUHbIII METOJl TMO3HaHUA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siierus. Onucanue GU3NIeCKuX SIBJICHUH ¢ ITOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHW4YeCcKUe, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnveckue MpUOOPHI M MPOLEeIypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHne EHbI AeEHUS MIKATBl U3MEPUTEIBHOTO MPUOOpa.
2. H3MepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeA.
4. OnpeneneHue pa3MepOB MajbIX TEJ.
5. W3mepeHue TemmepaTypbl IPU HNOMOIIHM KUAKOCTHOIO TEPMOMETpPA H
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3BI: JAJbHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paszpnea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BELeCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTATKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, JKUJIKOCTENM M TBEPIBIX
(kpucTammyecknx) Tel. B3auMocBsi3b MEXKIy CBOWCTBAMU BEHIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO ABHKECHUS.



2. Habmonenue nuddysumn.
3. HaOmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKNBAaHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aTroMa METOAOM psioB  (C  UCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOJIIOICHUIO TETIOBOTO PaCIIMPEHUS ra30B.
3. OmnbIThI 1O 0OHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MIPUTSAKEHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBH)KCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHEpUUU. B3anmopneicTBHe Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBHXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Telna.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelecTna.
Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepeHune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. Crioxenue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. Halnrogenme MexaHHMYECKOTO JIBHXKEHHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue CuJj, HalpaBJIECHHbBIX MO OJJHON MPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpejeneHre CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIapuKa B KUIKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IOo
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnsbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



Hasnenue. CriocoObl YMEHBITICHUSI ¥ YBEITUYCHUS NlaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh [IaBJICHUSI raza OT 00bEma, Temmeparypbl. llepenaua naBneHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIHeBmaTnueckue
MalIMHbBL. 3aBUCUMOCTh JaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTtmyeckuit
napanokc. Coobmaromuecs cocybl. [ napaBmuyecKkue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3ayHON oOonouku 3emiu. Onbit Toppuuemu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[Tepenaua naBiieHUS JKUAKOCTHIO U TA30M.

Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOIO JaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHUJIBI OT O0BEMA MOTrPYXKEHHOW YaCTH
T€JIa U TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITaIKMBAIOLIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. YcIIOBHE IUIaBaHUS TEN: IUIABAHHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTH

S A T o

~

OT COOTHOIIEHUS IIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
XKHUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TENo,
NOTPYXEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIEN CUIIbL, IEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MaccChl Tefa.

4. OnbIThl, JOEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
JNEUCTBYIOIIEH HA TEJNO B IKUAKOCTH, OT O0O0BEMA MOTrpyXKEHHOW B
AKUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKU U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.

Mexanuueckasi padora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumMeHeHue TmpaBuja paBHOBECUS phluyara K OJIOKY.



«3o0notoe mpaBwio» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. Kunernueckas W TOTEHIMalIbHAs SHEPrUs.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenne pabOThl CUIBI TPEHUS TIPU PAaBHOMEPHOM JBMIKEHUU TeJa

110 TOPU3OHTAIIHHON MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaKTOHHOM TITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. OMNbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPIIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
Teronepeaaya u COBEpIICHUE paboTHI. Buabi TeIIonepeaauu:
TEIUIONPOBOHOCTh, KOHBEKIIHUSI, U3TyUEHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BELIECTB. YJ€JbHAas TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kumenue. YnenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTrMOC(HEpHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TemnoBbix aAurateneid KIIJ[ TermoBoro paBurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABHKECHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.
Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuia u3mMepeHus TeMIIEPaATYpPHI.

Bunsl renonepenayn.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHESITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
Habmronenue kuneHusl.

Habmronenne mocTosHCTBa TeMIIepaTyphl IPH TUIaBJICHUU.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPY>KEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTO MPUTSAKEHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel O HAOJIIONCHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpezenenue qaBiaeHUs BO3yXa B OaJJIOHE IINPHUIIA.

OnbITEL, ITEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJIEHUS BO3QyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

HabGmionenne wu3MeHeHUsT BHYTPEHHEH OSHEpruu Tejla B pe3yibrare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIHUHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue nmpouecca uCrapeHusl.

Onpezenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHUS JIBJA.

Paznen 7. DjaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJIEMCTBUS
3apsHDKEHHBIX TEJT OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuyeckoe mnose. Hanpsok€HHOCTH anekTpudeckoro mnosts. [lpunnmmn
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHECHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HMcToYHMKM MOCTOSTHHOrO TOKa. JIeMCTBHSI DSJIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuma Toka.  DJEKTPUYECKOE  HAIPSIKECHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nenu. llocnenoBarenbHoe W mapajsielbHOE  COCAUMHEHUE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH »AJEKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTPUYECKUE 1ENU U MOTPEOUTENH dIEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[ToctositHHBbIE ~ MarHuTBL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarautHoe noje 3eMIIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarauTHoe TMOJ€  JJIEKTpUYECKOro Toka. lIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

OnbiTel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUK. [IpaBuno JleHua.
DIIEKTPOTEeHEPaTOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHITUU HAa BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEJL.
JIBa poz1a 3JIEKTpUYECKUX 3aPsI0B U B3aUMOJICVCTBHUE 3aPSIKEHHBIX TEIL.
YCTpPOUCTBO U IEUCTBUE IEKTPOCKOA.
DIIeKTpOCTaTUYECKAs] UHAYKIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY ¥ TUATEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeCTBHS AAEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUJIKOCTH.
. 'a30BbIM pazpsn.
. I3mepeHne cuibl TOKa aMIepMeTPOM.
. I3mepeHne 3JIeKTpUIeCKOro HapsKeHUsI BOJIBTMETPOM.
. PeocraTt 1 marasuH COIpOTHUBIICHUMN.
. BzaumopeiicTBre NOCTOSHHBIX MArHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PA3I€JICHUS MTOJFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MArHUTOB.

OmnsIT Dpcrena.

MaruuTtHoOE€ 1oje Toka. JJIEKTPOMarHur.

JIeficTBHE MarHUTHOTO TOJI1 HA IPOBOJHUK C TOKOM.

DNeKTpoABUTaTEIb IIOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHNS DIEKTPOMArHUTHON MHIYKIIMH.

OmnbiTel @apanes.

3aBUCUMOCTh HAIIPaBJIEHUS MHAYKIMOHHOIO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DIIEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomost u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTbl 1O HAOMIONEHUIO BJIEKTPU3ALMM Tl MHIyKUueHd u 1pu
COIIPUKOCHOBEHUM.

Hccnenopanue nOeWCTBUSA DIIEKTPUYECKOIO TIOJSI HAa NPOBOJHUKHA U
TUBJIEKTPUKHU.

COopka u mpoBepKa pabOoThI JIEKTPUUECKOH 1IeTIH TOCTOSIHHOTO TOKA.
N3mepenne u perynupoBaHue CUIIbl TOKA.

N3mepenune u perynupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTUBIICHUS PE3UCTOPA U HANPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JHUHBI, IUIOWAAU MONEPEYHOTO
CEYECHMS U MaTepraa.

[IpoBepka mnpaBuiia CIIOXKEHHS HAINPSIKEHUW MPU  IOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia 11 CWIBl TOKa MNpPU MAPAIIEIBHOM COEIMHEHUH
PE3UCTOPOB.

Omnpenenenne padOThI JEKTPUIYECKOTO TOKA, UAYLIETO YEPE3 PESUCTOP.
OnpeneneHre MOIMHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa, MAYILIETO YE€pe3 JAMIIOYKY, OT
HaNpsKECHUS HA HEH.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHuTHOIO B3aMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHMTHOrO IIOJS IOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEIMHEHUH U PA3AEIICHUN.

Hccnenoanune AeMCTBUS SIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBHUS
KATYIIKK C TOKOM M MarHuTa OT CHJbl TOKAa M HAIlPaBJIICHUS TOKa B
KATYIILKE.

18. MI3yueHue AeCTBUS MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue padoThbl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnBITBI O MCCIECIOBAHUIO SIBJCHUS JJIEKTPOMAarHUTHOW WHIAYKLIWH:
VCCIICJOBAHUE W3MEHEHHUM 3HAYEHUSA W HaIPaBJICHWS WHIYKIMOHHOI'O

TOKA.
9 KIIACC

Pa3znes 8. MexaHuveckue siBJICHUs.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO0 IBHXKEHHUS. PaBHOMEpHOE MpPSMOIMHENHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiidHEWHOe nBrkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE IBUKEHHE IO OKpYKHOCTH. Ilepumon m yacrora oOpameHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

[Tepsb1ii 3akoH HeroroHa. Bropon 3axkoH HerotoHa. Tperuii 3akoH HeroToHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najgeHus. J[Buxenue mnaneT Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexanuueckass paboTa M MOIIHOCTb. PaboTa Cul TSAXKECTH, YHPYIrOCTH,
TpeHusi. CBsA3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPrHMU. 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPIuM.

Hemoncmpauuu.

1. HaOnroneHue MeXaHMUECKOro JBHKEHHUS T€Ja OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue ABM>KEHUS Tesa MO OKPY>KHOCTH.

Habntonenue MexaHM4eCKuX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpaBHOMEPHOM U  YCKOPEHHOM JBWKCHUHU
OTHOCUTETFHO KaOnHeTa QU3HKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

N3meHnenue Beca Teia pu yCKOPEHHOM JBHKCHUHU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpa3zoBaHus S3HEPTUU NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHne UMITyJIbCca ITPH a0COIIOTHO YIPYTOM B3aMMOCHCTBUH.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKOW YHEPTUU MPU IBUKEHUH TEJIa O] JECHCTBHEM
PY>KUHBIL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa o HaKJIOHHOW TIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOU TTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBMKEHHHM 0e3
HayaJbHOM CKOPOCTHU IIyTH OTHOCATCS KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU3OHTAIBHON MMOBEPXHOCTH.



10. OnpesienieHne  pabOThI  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUSI SHEPTUH.

Pa3ngen 9. Mexannueckune KoJ1e0aHUA M BOJIHEI.

Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MarteMaTu4ecKuil U NPy >XKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPruu MpH KoJjaeOaTeIbHOM JABUKESHUH.

3aryxatonue — KoieOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexanuueckue BodHBL CBolicTBa MEXaHWYECKHMX BOJIH. [IpogosbHbBIE U
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHECHUS.
MexaHn4ecKre BOJIHBI B TBEPIIOM TENE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaGnronenue koneOaHuil Tena MOJA JEUCTBHUEM CHUIIBI TSKECTH U CHJIBI
YIPYTOCTH.

Habntonenue koneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronenue BoIHYKACHHBIX KOJIEOAHUM U pe30HaHCA.

PacnipocTpanenuie npoaoabHbIX U OTEPEYHBIX BOJIH (Ha MOJCIIN).

HaGmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHUM PE30OHAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpesneneHue dYacTOThl M TepHoJa KoJeOaHWl MaTeMaTU4ecKOro
MasTHUKA.

2. OmnpezeneHue 4acTOThI U Mepuoa KojieOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTU

I e

rpy3a OT IJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEepHOAa KOIeOaHU Py KMHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJebaHWil rpysa, MOJABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
IPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBL.
7. VI3MepeHue yckopeHusi CBOOOIHOIO MajJIeHusI.
Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. lllkana »jeKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. H3ydyeHue CBONCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mogmenb  cBera.  HMcrounumkm — cBera.  [IpsAmosnmHeiHOE
pacnpoctpaneHue ceta. 3atMeHus ConnHna u Jlynel. Otpaxenue cera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpak€HHe cBeTa. VICrmomp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B numH3e. OnrTuueckas cucreMa (¢oToanmapara,
MHKpPOCKONA M Tejneckoma. [71a3 Kak oOnThdeckass cucrema. bIn30pyKoCTh U
JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPaJIbHBIX BETOB. J(Mcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHeEHOE paclpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pa’keHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTHYECKUN CBETOBO/I.

XoJ aydel B cOOUparoIIeH JIMH3E.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonyuenue n300pakeHUi ¢ TOMOLIBIO JINH3.

[Ipunuun geiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10. Monens riasa.

11. PaznoxkeHue 0eoro cBetra B CHEKTP.

L O N o UV A W

12. [TomydyeHue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH yrja OTpPa)X€HUs CBETOBOrO Jy4da OT yrJjia
naJieHuUsl.

2. W3yueHue xapakTepUCTUK M300paKEHUsI MPEeIMETa B TIJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yriia MPEIOMIIEHUS CBETOBOTO Jiy4ya OT YIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIO».



4. TlomydyeHnue n300pak€HUI ¢ TOMOIIBIO COOMPAIOIIEH JTHH3BL.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

6. OMBbITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. ONBITHI TIO BOCHPHUSTHIO I[BETA MPEAMETOB MPH WX HAOIIOACHUHM dYepes
LBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopna u mmanerapuas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHeYaThie CIIEKTPHI.

PannoaktuBHOCTH. Alnbda, O6eTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. HyxnonHas wMogens aromHoro szapa. HM3ortonbl. PaanoakTrBHBIE
npeBpauienus. [lepron nmonypacmnana aTOMHBIX J€EP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprusi CBA3M aTOMHBIX siaep. CBsi3p Macchl W SHEpruu. Peakuun CuHTE3a U
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3I.

SnepHas sHepretuka. JeWCTBUS pPaAMOAKTUBHBIX W3JIyYEHUU Ha YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Bogopo/a.

4. Habmonenue TpekoB B kamepe Busibcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUECHUN.

6. Perucrtpanus uziaydeHus: IPUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIHMU YaCTUIBI MO TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue panoakTUBHOTO (OHA.

IToBTOPHUTEHLHO-00001IIAKO U MOYJIb.

[ToBTOpHTENEHO-00001IIaIOIINI MOYJIb MIpEAHA3HAYEH JJI1 CUCTeMAaTU3aIlluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TaKkKe IJi MOATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromumxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipn n3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBACTCS JOCTHUKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAay4YHasl TPaMOTHOCTh: OCBOCHME HAyYHBIX METOJOB HCCIEIOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SIBJICHUSI, TPUMEHSAS MOJYYCHHBIE 3HAHUWs, pEelIaThb 33Jadyd, B TOM YHCIE
KAQ4E€CTBEHHBIC U KCIIEPUMEHTAIbHBIC.

[IpyHIMNIMATBHO AEATENBHOCTHBIA XapaKTep MaHHOTO pasjesa peallu3yeTcs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBSICHATH
dbusndeckue BICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,

UCIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE I MPOBEPKU THUIIOTE3 U MOJTYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI HambOOJee BaXKHBIX JOCTHXKEHUNH COBPEMEHHBIX
TEXHOJIOTU I, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIIPCIAMCTHLIX U IIPEAMCETHBIX 06pa3OBaTeJ'IBHBIX
PE3YJIbTATOB C UCIIOJIb30BAHUCM O60py,Z[0BaHI/I}I LHCHTpa «Touka pocTay.

B pesynbprare n3ydeHus Gu3MKH Ha yPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOTO BOCTIMTAHMS :

— IPOSBJICHUE UHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3nYecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTH)KCHHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKUX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM
JOCTHXKEHUM (PU3UKH;

— OCO3HAaHHME BAXXHOCTH MOPAJIbHO-dTUYECKUX MPUHIIUIOB B JCATEIHLHOCTH
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSTHE ICTETHYECKUX KAa4eCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHKWS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHH, BAXKHEUIIEW COCTABIIIOLLEH
KYJbTYPBI,

— pa3BUTHE HAy4YHOW JHOOO3HATENHHOCTHU, WMHTEpPEca K HCCIEI0BATEIbCKON
NEATENIbHOCTH;

S) ¢opMupoBaHusT  KYJbBTYPbl  3A0POBbA H  IMOLUMOHAJIBLHOIO
0J1aromnoJIy4us:

— OCO3HaHHE IIeHHOCTH Oe30macHoro oOpa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEACHUS Ha
TpPaHCIIOPTE, HA JOPOTax, C JIEKTPUYECKHUM M TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAITHUX YCJIOBUSIX;

— chopmMupoBaHHOCTh HaBBIKA pediieKCHMHU, MpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eJioBeKa;

6) Tpy10BOT0 BOCIIMTAHMSA:

— AKTUBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3alui, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHONW HANpPaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3MUECKHX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY M3YUEHHIO Tpodeccuii, CBI3aHHBIX ¢ (PUUKOM;

e 7) 3KOJIOTHYECKOI0 BOCTINTAHUA:

e — OpUEHTALMS HA TMPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pelieHus 3ajad B
00JaCTH OKpY’KaloIllled Cpenbl, IUIAHUPOBAHMUS MOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI;

e — OCO3HaHME TI00ANBHOrO XapakTepa AKOJIOTHMUECKUX MpoOJieM U MyTel X
pELICHMUS;

e 8) ajanTanMM K M3MEHSIOIIUMCH YCJIOBMAM COUHAJIBHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBIIIOJIHEHUH HCCIECIOBAaHUN U
NPOEKTOB (DPU3UUECKON HANpaBICHHOCTHU, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX,

e — TIIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NEATEIbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHHI, B TOM YuCie (OPMYIHPOBATH
UJIEH, TIOHATHUSI, TUTIOTE3BI O GU3HUECKUX 00BEKTaX U SBIICHUSX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JaCTH
bu3uky;

e — IUIAHUPOBAHHE CBOErO PA3BUTHS B MNPUOOPETEHUH HOBBIX (UINYECKUX
3HAHUU;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPObI, OOLIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIOJIb30BAHUEM (PU3MUECKUX 3HAHUII;

e — OIICHKAa CBOMX JCWCTBUI C Yy4E€TOM BIIMSHMS Ha OKPY’KAIOIIYIO Cpeny,
BO3MO>KHBIX [NI00AJIBHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHsT TporpamMmbl M0 (U3WKE Ha ypPOBHE OCHOBHOTO
oOmero odpa3zoBanus y obydarorierocss OyayT chhopMHUpOBaHEI MeTanpeAMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCAIbHBIC  Y4eOHBIE  JCHCTBHS,  PETryJISTHBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICUCTBUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble JJornueckue a1ecTBUs:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBEHUM);

yCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KIaCCH(PUKAIIMK, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMaTpPUBAEMbIX (paKTax,
JAHHBIX 1 HAOMIOACHUIX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISATh TIPHUYUHHO-CJICICTBCHHBIC CBS3M TPU HM3YYCHHH (DU3UICCKUX
SBJICHUM U TPOIIECCOB, JI€TaTh BBIBOJIBI C MCIOJb30BAHUEM JI€TYKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH;

CaMOCTOSITEJILHO BBIOMpPATh CIIOCOO pelIeHus Yy4yeOHOW (u3ndecKoit
3a/lauyu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXO/ISIIETO C YIYETOM CaAMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA.

HCII0JIb30BATh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT [TO3HAHMUS,
IIPOBOJIUTH IO CAMOCTOSITENBHO COCTABIIECHHOMY IIJIaHY OIBIT, HECIOKHBIN
(Gu3MYEeCKU HKCIIEPUMEHT, HEOOJIbIIOE HCCaeA0BaHUE (PU3HUYECKOTO
SIBJICHHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOIO HAOMIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJI0KEHNS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSITh Pa3IMYHbIC METObI, MHCTPYMEHTBI M 3alIPOCHI IPU TIOUCKE U
orbope WHGOPMAIMK WA JAHHBIX C YYETOM MPEUIOKEHHON ydeOHOM
dbuznueckoit 3a1auu;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGOPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

CaMOCTOATENTFHO BBIOMpATh ONTUMAIBHYIO (HOPMY TIPEICTABICHHUS
uHpopMaIMu W WUTIOCTPUPOBATH peIIacMble 3aJayll  HECJOKHBIMHU
CXeMaMH, JuarpaMMaMi, HTHOU TpaduKoOi 1 X KOMOUHAIUSIMHU.

KoMMmyHHKaTHBHbBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

B XOJ€ OOCYXXIeHUs Y4eOHOro Marepuania, pe3yJbTaToB JIa0OpATOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOIMPOCHI 10 CYLIECTBY O0CYX/1aeMOW TeMbl U
BBICKA3bIBaTh HJIEW, HAICJICHHBIE Ha pEIICHHE 3aJaud U TOAJCpKaHHE
OJaroxenaTeIbHOCTH OOIICHNUS;



CONOCTABIATh CBOM CYXKICHHSI C CYXICHUSAMU [JPYTHX YYaCTHHKOB
Jyanora, OOHapyKMBaTh Pa3IMuUe U CXOACTBO MO3UIIN;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIEA0BAHUs, IPOEKTA);

IIOHMMAaTh W MUCHOJB30BATh  IPEMMYyLIECTBA  KOMAaHAHOM U
WHJIUBUIYAIbHOW palbOThl MpU PEUICHUHM KOHKPETHOU (U3MUEeCKOM
pOOJIEMBI;

IIPUHUAMATh LIEJIM COBMECTHOM IEATEIIBHOCTH, OPraHU30BbIBATH EUCTBUS
no e€ JOCTH)KEHHIO: paclpelesTh pPOJu, OO0CYXJIaTh MpoLecchl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBITNOJIHATH CBOIO YacTh pabOThl, IOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPJAMHHPYS CBOM JEUCTBUS C JAPYTUMHU
YJIeHaMU KOMaH/bl;

OLICHUMBATh Kaye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYIUPOBAHHBIM yUYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe [1efiCTBUSA

Camoopranusanus:

BBISIBJISITH ITPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYyalHsSX, TPEOYIOLUIUX
JUTS pelueHust (PU3NYEeCKUX 3HAHUK;

OPUEHTHPOBATbCS B  PA3IMUHBIX MOAXOAAX MPHUHATHS  PEIICHUMN
(MHIMBUYabHOE, NPUHATHE pPEIICHUs B TpyNIe, NPUHATHE pEeLICHUN
rpynmoin);

CaMOCTOSATEILHO COCTABJIAThH aJTOPUTM PElIeHUs (PU3HUECKON 3a7a4ul HIIN
IUTAHA HMCCIIEJJOBAHUS C YYETOM MMEIOIIUMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYXHOCTEM, apr'yMEHTHPOBATh NPEIJIaracMble BAPUAHThI PELICHUN;
Jienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeaIararh IUIaH €€ N3MECHECHMS,
OOBSICHATh  NPUYUHBI  JOCTUXKEHHUS  (HEIOCTHXKEHUS) Ppe3yibTaToB
NeSATEeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B AECATEIBHOCTH (B TOM 4YMCII€ B XOJ BBITOJHEHUS
(U3MYECKOTO UCCIEOBaHMsI MWJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTbCTB, M3MEHUBLIMXCA CUTYyalllil, YyCTaHOBJIECHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LICJIA U YCIOBUSAM,;

CTaBUTh ce0s Ha MECTO JIPYroro 4eJoBEKa B XO/E CIIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;



MPU3HABAaTh CBOE MPaBO HAa OMIMOKY MPH pelieHuN (PU3NYECKUX 3a/1a4 WU
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ MPABO JIPYroro.

HNPEIMETHBIE PE3YJIbTATDI

K xoniy oOydenus B 7 kj1acce mpeIMeTHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh  MOHSATHS:  (PU3MYECKUE W  XUMHUUYECKHE  SIBJICHHS,
HaOIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTe3a, CAUHHUIBI (DU3UISCKUX
BEJIMUMH, aTOM, MOJIEKYJa, arperarHbleé COCTOSIHUSI BemlecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOpHUS, PaBHOACUCTBYIOIIAS
cuJa, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath siBiaeHus (auddys3us, TEMIOBOE JBUXKEHHUE YaCTHI] BEIECTBA,
paBHOMEpPHOE  JBIIKEHHWE, HEPAaBHOMEPHOE  JBHIXKEHUE, HHEpLUs,
B3aMMO/ICUCTBUE TEJ, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIVIEHHON OCHIO
BpallleHUs, Tiepefada JAaBieHUsS TBEPABIMH TelaMH, XUJIKOCTSIMU U
razamy, arMoc(epHoe JaBlieHHE, IUUIaBaHHWE TeJl, MpeBpallcHus
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO HUX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBJICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJIE:
MpUMEPHI JABUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B >KMBOM U HEKHUBOMU
NpUpoje, ACHUCTBUE CHUJIBI TPEHUSI B MPUPOAEC U TEXHHUKE, BIHSHUE
aTMoc(epHOro AaBjieHUs] Ha >KUBOW OpraHU3M, IJIaBaHHUE PBIO, phlYaru B
TeJIe YeJIOBEeKa, MPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 3a/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHUM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA TeJl U (PU3UYECKUE SIBJICHUSI, UCIOJIb3Ys
¢dbu3nyeckue BeJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSXKECTH, BEC
TeJla, Cujla TpeHUus, JAaBlieHHWEe (TBEPAOro Tea, >KUAKOCTH, Tasa),
BBITAJIKUBAIOIIAasl CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIBI,
MOMEHT CHJbl, KOI(G(UIIMEHT TMOJE3HOro JEHCTBUS MEXaHU3MOB,
KMHETHYeCKass U TMOTEHIMAIbHAS SHEPTHsi), MPU OMHCAHUHU MPABUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICH  HUCIOJIB3YeMBIX  BEJIMYMH, HX
0003HAUCHUS W CJAWHHIBI (U3MUYECKUX BEIMYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTHMMH BEITUYMHAMH,
CTPOUTH TpaUKN U3YUECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKkTepU30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBICHHUS W IPOLECCHI,
UCIIONB3Ysl TpaBUiia CJIOKEHUSI CUJT (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWiIO paBHOBecUs phiuara (0Joka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruM, NIpU HSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBaTh €r0 MATEMATHYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE u3 1-2
JOTHYECKHUX IIIaroB ¢ OMOpPOi Ha 1—2 M3ydeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B 1—2 JEeNCTBUA, MCIOJB3YsS 3aKOHBI U
(GopMyIbl, CBA3BIBAIOUIME (PU3NYECKHME BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIJIOBHS 33/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJMYMHBI B (DOpPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIEe, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEAJTUCTUUYHOCTD
MOJTYYEHHOU (PU3UYECKON BEJIMYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIUTh MPU OMOUIA
bu3NYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIACIATH MPOBEPSEMOE
NPEANoJOXKEeHne  (TUIore3y),  pas3inyaTb W HMHTEPIPETUPOBATH
NOJIyYEHHBId pEe3yJIbTaT, HAaXOJWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

OPOBOAMUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
bu3nIeCKUX CBOICTB Tel: bopMyIHpOBATH pOBEPSIEMBIE
IPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOT0 000py0BaHNUS,
3aMKUChIBaTh X0/ ONBITa U (POPMYIIUPOBATH BBIBObL;

BBITIOJIHATh MPSIMBIE W3MEPEHUS pACCTOSIHUSA, BPEMEHHU, MACChl Tela,
o0béMa, CcHJBl M TEMIEpaTypbl C MCHOJIB30BAHUEM aHAJOTOBBIX H
nM(pOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMYUHBI OT
JpPYrol C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMXKYLIErocs Tejla OT BPEMEHU [BHXKEHUS Teia, CHUIIbI
TPEHUs CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBbI TPEHUS OT IJIOMAAU COPUKOCHOBEHMS TEJ, CHIIBI
YOPYTOCTH OT YJUIMHEHHS MPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMaA
NOTpy>KEHHON YacTH TeJla U OT IJIOTHOCTHU KUJAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHUs TEJl, YCIOBUW paBHOBECHs pblyara M OJOKOB), y4aCTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOrO HCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEPEHUs, CIeays MpeajoKeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOTYYCHHONW 3aBUCHMOCTH (M3UUYECKUX BEIHYMH B BHUJE
IpPEJIOKEHHBIX Ta0iMIl U TpaduKOB, AENaTh BBIBOJABI 0 pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTh KOCBEHHBIE WU3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tena, CUja TPEHHS CKOJBKCHHUS,
JaBJI€HME  BO3/yXa, BBITAIKUBAIOIIAs CWiIa, JEHCTByOIlas  Ha
HNOTPYXKEHHOE B XKHUJAKOCTh TeNo, KO3()(PUIMEHT MOoNe3HOro AeHCTBUS
IOPOCTBIX MEXaHW3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUHU: TIpU
BBIMIOJTHEHUM H3MEPEHUl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISATH 3HAUEHNE UCKOMOW BEJTMYHHBI;

cOOJII0aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh IPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIArOIIHECs COCYIbI, OapoMeTp,
pbIYar, MOABKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBI JCHCTBUA MW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONHMCAHUA (B TOM YHCIHE:
HNOJNUIMIHUKY, YCTPOMCTBO BOJOINPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, BEICOTOMED, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3YS 3HAHUS
O CBOMCTBaxX (pM3MUECKUX SIBICHUN U HEOOXOAuMble (PU3NUYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HMHGOpPMaLKIO O  IpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKHU3HU U obecriedyeHus: 0€30MacHOCTH TIPH OOpallleHHH ¢ MPUOOpaMu |
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOLIEH cpee;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popManuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M NTYTEM CpPaBHEHUSI PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpPMALIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEIOCTOBEPHOWU;

MCIIOJIb30BaTh MPU BBIMOJIHEHNH YYE€OHBIX 3aJlaHUN HAay4YHO-TONYJISIPHYIO
JUTEepaTypy (U3NYECKOrOo COAEpKaHMs, CIPAaBOUYHbIE MaTepHUalbl,
pecypcnl cetu MHTEepHET, BIajeTh nmpuéMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (DU3UIECKOTO COACPKAHUS, B TOM



quciie MyOJMYHO JIeNiaTh KpaTKue COOOIIEHUSI O Pe3yJIbTaTax MPOCKTOB
UM Y4eOHBIX HCCIEIOBAHUI, MpPU HTOM TPaMOTHO HCHOJIb30BAThH
W3YUCHHBIM TIOHATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE NIPE3CHTALEN;

NpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEOBAHUM pACIPECNiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIEIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM, AaJCKBAaTHO OICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBHE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus: B 8 kijiacce nmpeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

HCIIOJIb30BaTh MOHATHA: MAacCa U Pa3MeEPbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMop(HbIE TeNa, HACHIIICHHBIH W HEHACHIIIEHHBIA Tap, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsl, JIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y IADJIEKTPUKU, TTIOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;
paznuuath SBJICHUS (TEIJIOBOE pacIIMpeHUEe M CKaThe, Terionepenaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAWUIAPHBIC SIBJICHUS, UCIIapEHUE,
KOHJCHCAIlUA, IUIaBJICHUE, KpUCTauIM3aiusa (OTBEpJEeBaHUE), KHUIICHHUE,
Temionepeaaya (TemIoNnpoOBOHOCTD, KOHBEKIIHSI, U3JIyUYEHUE),
AJIEKTpU3aIMs TeJ, B3aUMOJICHCTBUE 3apsIAOB, NCHCTBUS AIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJICHCTBUE MArHUTOB, JCHUCTBUE
MarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHIYKIIHA)
[0 ONUCAHUID UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIMBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE MW3YYCHHBIX  (PU3MYECKUX  SBJICHUM B
OKPYXKAIOMEeM MHpE, B TOM UHcCIe (HU3UYECKUE SBICHUS B TIPHUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KANWJUISIPHBIC SIBIICHUS B IPUPOJE,
KpUCTAJIBI B mOpuponae, uznydeHue CoyiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUICCKHE
SBICHUS B aTrMocdepe, JICKTPHUYECTBO JKHUBBIX OPraHU3MOB, MArHHTHOE
nosie 3emuH, JApedd MoroCOB, POJIb MArHUTHOTO TOJIS JJis >KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBbIC CBOMCTBA (TPH3HAKK) (DU3NUECKHUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIE CBOMCTBA TeJl U (DU3UYECKUE SIBJICHUSI, UCIOJIb3Ys
dbu3nUecKre BEIMUYMHBI (TeMIiepaTrypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO
TEIJIOTHI, yAEAbHAsA TEIIOEMKOCTh BEIIECTBA, VYAEIbHAs TEIJIOTa



IUTABJICHUS, yJeJbHas TEIUIoTa MapooOpa3oBaHus, yleJdbHas TeIIoTa
CropaHusi TOIUIMBA, KO3(D(UIMEHT TMOJE3HOro JACHCTBUSA TEMJIOBOU
MalIMHbI, OTHOCHUTENIbHAS BIAXXHOCTh BO3AYyXa, AJIEKTPUUECKHUH 3apsf,
CHJIA TOKa, JJIEKTPUYECKOE HANPSDKEHUE, CONPOTHBIICHUE IPOBOJIHHUKA,
yAETbHOE  CONpPOTHBJIEHHWE  BemiecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYeCKuil CMBICH HCHOJIb3YEMbIX BEIWYUH, 0003HAUEHUS] U EOUHUIBI
¢u3NyeCKux BEIUYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyl0 BEIWYUHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH TIpapuku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTNYMH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU
CTPOEHHUs BEIIECTBA, MPUHLHII CYNEPHO3ULIUN IMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsina, 3akoH Oma Ji1d yyacTKa LU, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs DJHEPruM, IIpU D3TOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCHIBaTh €ro MaTeMaTH4YeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalud IMPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIBIATH
IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrHYecKux
iaroB ¢ omnopo Ha |—2 W3y4eHHBIX CBOWCTBA (PU3MYECKHUX SIBJICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2-3 JEUCTBUA, MCIOJIb3YysS 3aKOHBI U
dbopMyIibl, CBsA3bIBaOIIME (PU3MUYECKHE BEIMUMHBI: HAa OCHOBE aHAU3a
YCIIOBHS 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXoauMble g €€ pelIeHUs, NPOBOAUTH pacu€Thl U CpPaBHUBATH
MOJTy4YeHHOE 3HaUeHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MPU HOMOLIU
(U3NYECKUX METO/OB, MCIONb3Yysl ONUCAHUE HCCIIEIOBAHUS, BbLACIATH
IIPOBEPSIEMOE  IPEAINOJIOKEHNE, OLICHUBATh IPABHIIBHOCTH IOpsAJKa
IIPOBEICHUSI HCCIIEJOBAHUS, 1€JIaTh BEIBOJBL;

NPOBOJUTh OMBITHI MO HAOMIOACHUI0 (U3MYECKUX SABJICHUM WIU
(u3NYECKNX CBOWCTB TN (KalWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TemrepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U
HarpeBaHusl MpPU M3JIYUYCHUH OT I1IBETa H3Iydaromieil (MmOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsS] BOJBI OT TEMIEpPaTyphbl KUJIKOCTH U
IUIOAA €€ IIOBEPXHOCTH, OJIEKTpH3alus Tel W B3aUMOJACHCTBUE
NEKTPUYECKUX  3apsioB, B3aUMOJEHCTBHE IOCTOSSHHBIX MAarHUTOB,



BU3yaJU3alllsl MArHUTHBIX TIOJE€H TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBa DJIEKTPOJABHUTIATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
MIpOBEPsIeMbIC TPEANOI0KEHNS, COOUPATh YCTAHOBKY M3 IPEIIOKEHHOTO
000pyI0BaHUs, OIIMCHIBATH XOJ OIBITAa U (POPMYITUPOBATH BHIBO/IHI;
BBIMIOJIHATh ~ NPSAMBIE  W3MEPEHUS  TEMIEPATypbl, OTHOCUTEIIbHOMU
BJIIAKHOCTHM BO3/lyXa, CHJIBl TOKa, HAMNPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3UUYECKUX BEIMYHH, CPAaBHHUBATH
PE3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHON ITOTPEITHOCTH,
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUYUHBI OT
JIpYyrol C  HCIOJb30BAaHUEM TPSMBIX  HU3MEpPEeHUM  (3aBUCHMOCTH
COIPOTHUBIICHUSI TPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXA IOIEPEYHOIO
CEUYEHHS U YAECIBbHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UIYLIET0 4Yepe3 NPOBOAHUK, OT HANpPSHKEHHWS Ha IMPOBOJHUKE,
HCCIICIOBAHUE TMOCJIEAOBATEIBHOTO W  MApPAJICIBHOTO COEAUHEHUN
MIPOBOJAHUKOB): TUIAHHUPOBATh MCCICAOBAaHUE, COOMpAaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUS, CIEAys MNPEIJI0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJE TaOaull U Tpadukos,
JleJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BeIWuuH (yAcibHas
TEIUIOEMKOCTh ~ BELIECTBa, COMPOTUBIECHUE TMPOBOAHUKA, padoTa u
MOIITHOCTh JJICKTPUYECKOTO0 TOKA): IJIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEys MPEIJIOKEHHON WMHCTPYKIUU, U
BBIUHCIISITH 3HAYCHHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKH 0€30MaCHOCTH TIPH paboTe C JT1abopaToOpHBIM
o0opy10BaHUEM;

XapaKTepru30BaTh IMPUHIMIBI  JCHUCTBUS HM3YYEHHBIX TNIPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa UX oOmnucaHusi (B TOM YHCIIE:
CUCTEeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CYETYUK DIICKTPUUECKON HHEPruu, 3JIEKTPOOCBETUTEIHHBIE
pUOOPHI, HarpeBaTeIbHBIC JICKTPONPUOOPHI (IIPUMEPHI), IISKTPUIECCKUE
MPEIOXPAHUTENH, FIEKTPOMATrHUT, 3JIEKTPOABUTATENIh TIOCTOSHHOTO TOKA),
UCIIONB3YsI 3HAHUSA O CBOMCTBaX (PU3UUECKUX SIBJICHUW M HEOOXOIUMBbIC
bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIIbHBIC
npubopsl MO CXeMaM M CXEMaTUYHbIM pPUCYHKaM  (KUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABHUIaTEb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJICKTPUUYECKUX



Iernel ¢ MoCaeq0BaTeIbHBIM U MapajUIeIbHBIM COSMHEHUEM DJIEMEHTOB,
pasznuyas ycIoBHbIE 0003HAYEHUS SIEMEHTOB AJIEKTPUUECKUX IIETeH;
NPUBOANTh  TNPUMEpPHl  (HAXOmuUTh  HWH(OpPMAIMIO O  TIpHUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (DU3MYECKUX 3HAHUW B TIOBCEIHEBHOU
KU3HH I oOecriedeHusi 0€30MacHOCTH MpU 0OpallieHuu ¢ mpudopamMu u
TEXHUYCCKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOITIOIACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (GU3MUECKOTO COJEpKaHHUS B
NuTepHeTe, Ha OCHOBE WMEIOMIMXCS 3HAHUU H MYyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIJACISTH  HH(POPMAIMIO, KOTOpas
SBIISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJOCTOBEPHOM;
WCITOJIH30BATh MPHU BBITIOJTHEHUH yUE€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy  (GU3MYECKOTO  CONEp)KaHWS, CIPaBOYHBIE MaTepUabl,
pecypchl cetu MIHTEpHET, BiIafeTh MpuéMaMi KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
o000mass uHOpMaLMI0 U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
comepKaHWsl, B TOM UHCIAE TMYOJIMYHO TIPEACTABIATH PE3yIbTaTh
MPOEKTHOM WJIM MCCIIEIOBATEIBCKON NESITENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHHHBIA anmapar Kypca (QU3UKH,
COMPOBOXKIATh BBICTYIUICHHE MTPE3CHTAIINCH;

NIPU  BBHITIOJIHEHWH YYEOHBIX TIPOEKTOB M HCCIICIOBAHUNA (PU3NUSCKHUX
MPOIIECCOB pacHpenensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IJIaHa JNEUCTBUM U
KOPPEKTUPOBAaTh €r0, aJCKBATHO OIICHWBATh COOCTBCHHBIA BKJIaa B
NeATEILHOCTh TPYMITBI, BEICTPAMBaTh KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonty oOydenns B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 06a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCSI YMEHHUN

UCIIOJIb30BaTh MOHATUA: CHUCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIHLHOCTh MEXaHUYECKOrO ABMXKEHUS, nedopmarius
(ympyrasi, IjiacTuueckas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, DSJEKTPOMATHUTHBIE BOJIHBI,
IIKaJjia AJE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCITYCKAHUS U TOTJIOIIEHUs, anb(a, 6eTa- U raMmma-u3iydeHus,
W30TOIBI, i/IEpHAsi DHEPTEeTHKA;



pa3inyath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBH)KCHUE, PABHOYCKOPEHHOE TMPSMOJMHENHOE JABUXKEHHE, CBOOOJHOE
naJieHue TeJl, paBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBIJKEHUE, KOJIeOATEIbHOE NBI)KEHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBMIKEHUE, OTPAXKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHHUE U MPEJIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joKeHue 0eIoro cBeTa B
CIEKTp U CJIO0XEHUE CIHEKTPAIbHBIX IIBETOB, JIUCIIEPCHUSl CBETA,
€CTECTBEHHAas PaJuOaAKTUBHOCTb, BO3HUKHOBEHHE JIMHEYATOr0 CHEKTpa
M3JIYUYEHHS) IO ONMMCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBJICHHE W3YYEHHBIX (U3MYECKUX  SBIICHUU B
OKpY’KarolieM Mupe (B TOM uuclie (PU3NUECKUE SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, ABMKEeHUE TIaHeT COJTHEYHOM CUCTEMBbI, PEaKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 53XO, IB€Ta Tell,
ONTUYECKUE SIBJICHUSI B TPUPOJIC, OMOIOTHYECKOE AEUCTBHUE BUIAUMOTO,
yIbTPadrOIECTOBOIO W PEHTTEHOBCKOTO M3IyYEHUH, €CTECTBEHHBIN
PaauOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4d, PaJMOAKTHUBHOE H3JIy4YeHUE
NPUPOJHBIX MUHEPAJOB, JEUCTBUE PAAMOAKTUBHBIX W3JIYYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MpU STOM NEPEBOJAUTH MPAKTHUUECKYIO 3ajady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MPHU3HAKU) (PU3UUECKUX
SIBIICHU;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
¢duznyeckue BeNMYMHBI (CpeAHsIE M MIHOBEHHAs CKOPOCTh Teja IpHU
HEPAaBHOMEPHOM JIBJKCHHH, YCKOpPEHHE, TepeMeIleHHue, IMyTh, YIrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIAa TSKECTH, YCKOPEHHE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHUJIbI,
MeXaHHueckas pabdoTa M MOIIHOCTb, MOTEHLIMAIbHAS JHEPIrUs Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHASI DHEPrUsl CHKATOU
NPY>KUHBI, KHUHETHYECKash SHEpPrus, IOoJIHAag MeEXaHU4ecKass SHeprus,
MEepPUOJT M YacTOTa KoyieOaHWM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMJICHUS CPE/bl), MMPU ONMHCAHUU
MPaBUJIBHO TPaKTOBaTh (PM3MYECKUH CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUA W €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIONINE JTAHHYIO0 (PU3UUECKYIO0 BEJIUYUHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TpaUKKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS M IIPOLIECCHI,
UCIIONB3Ysl 3aKOH COXPAHEHHUsI 3HEPruU, 3aKOH BCEMUPHOrO TATOTEHUS,



OPUHLUI CYNEpPHNO3UIUN CHJI, TPUHLIUI OTHOCUTeNbHOCTH [anumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHHUS CBETa, 3aKOHBI COXPAHEHHS 3apsS0BOTO0 M MAaCCOBOTO YHCEI
NpHU SIEPHBIX PEaKUUsIX, IPU STOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa U 3aIMCBIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3WYECKUE TPOIECCHl U CBOWMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYaIlMil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C OMopoil Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DMU3MYECKHUX SBJICHH,
(bu3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacu€THhle 3adaud (omuparolMecs Ha cucreMy u3  2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (pU3HUECKHE
BEJMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 33Jayd 3alHChIBaTh KPaTKOE
YCIIOBUE, BBIABIATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE VISl PEIIEHUs, TPOBOJUTH PACUEThI U
OLICHWBATh PEAJIUCTUYHOCTh MOJYUYEHHOTO 3HA4YECHHUS (PU3NYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PpEIINTh MPU TOMOIIU
bu3MYEeCKUX METOJOB, MCIOJIb3ys OMHCAHUE HCCIEIOBAaHUSA, BBIICISATH
IpOBEPSEMOE MPEINOJIOKEHNE, OICHUBaTh MPaBUJIBHOCTh MOPSAJIKA
NPOBEJCHUS  HMCCIEJOBAaHMsS, JIeNaTh BBIBOABL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH 1 OTBITOB,;

OPOBOAMUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
¢u3nuecKux CBOWMCTB Ten (M3yuyeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUS SHEPruH, 3aBUCHUMOCTh NepuoAa KoJeOaHWW MTPYKHUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJIEOaHUH, TPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB HW300paKeHHsI mpeaMeTa B coOuparomen
JUH3e, HAOJIOJIEHUE CIUIONIHBIX W JIMHEHYaThIX CHEKTPOB H3Iy4YEHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHUs, ONHUCBIBATb XOA OMNbBITA U €ro  pe3yJbTaThl,
bopMyIIUpOBaTH BHIBOJIHI;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeesiss
CpeHee 3HaYeHHe H3MepseMON BeIMYuHbl (POKYCHOE paccTOsHUE
coOuparolmeil JIMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHUs
(U3MepUTENHHOTO TPUOOpa);

MPOBOJIUTh KCCIIEIOBAHUWE 3aBUCUMOCTEH (U3UYECKHX BEIMYHUH C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEpPEHUH (3aBUCMMOCTb MYyTH OT BPEMEHU



OpU PaBHOYCKOPEHHOM JIBM)KEHUHM 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJIEOaHUII MAaTeMaTHYeCKOr0 MAasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPa)KE€HUs CBETa OT yIUIa MaJeHUs U yIJla MpeIoMJICHUs OT yria
NaJeHUs): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTENIbHO COOMpaTh
YCTaHOBKY, (UKCHUPOBaTh pe3yNbTaThbl MOJYYEHHOM 3aBHUCHUMOCTH
¢bu3MYeCcKUX BEJIMYMH B BUJE TaOMUIl M rpadUKoOB, JIeJaTh BBIBOJLI IO
pe3yibTaTaM UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHbIE H3MepeHus (U3NYECKUX BEJIMYUH (CperHss
CKOPOCTb M YCKOPEHHE Tella IIpU PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHMs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHMsI CKOJIbKEHMsI, MEXaHHueckas paboTa M MOLIHOCTb, 4acToTa H
nepuoj; KojeOaHMH MaTeMaTUYecKoro W MPYKMHHOTO MAasTHHUKOB,
ONTHYECKass CHjJIa CcoOuparomeil JIMH3bI, PAJUOAKTUBHBIN  (HOH):
IJIAHUPOBATh M3MEPEHUs, COOMPATh 3KCHEPUMEHTAIBHYIO YCTAHOBKY M
BBITNOJIHATh U3MEPEHUS, CIENysl NPEII0KEHHON MUHCTPYKIMH, BBIYUCIATH
3HAYEHNE BEJIMYMHBI U aHAJU3UPOBATH MTOJYYEHHBIE PE3YJIbTAThI C YYETOM
3aJIaHHOM NOTPEIIHOCTU U3MEPEHUI;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1ad0paTopHBIM
000py/10BaHUEM;

pa3iuyaTh OCHOBHBIE NPU3HAKUM M3YUYEHHBIX (PU3NYECKHX MOJIENIEH:
MaTepuanbHasi TOYKa, aOCOIIOTHO TBEPAOE TEJI0, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJEelb aroMa, HYKJIOHHas
MOJIEJIb AaTOMHOTIO S/APa;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUA HU3YUYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUcaHus (B TOM YHCIHE:
CHOUIOMETp, NAaTYMKU TOJOKEHHS, DPACCTOSAHUS W YCKOPEHUs, paKera,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETP, Kamepa BuibCoHa), HCIONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKHX SBJIECHUA U  HEOOXOIUMBbIE  (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpU pEUICHUH YYEOHO-IPaKTUYECKUX 3aJad, ONTHYECKHUE CXEMBbI IS
HOCTPOEHHUS N300paKEHUM B IIJIOCKOM 3€pKajie U COOMparouIeil TuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOpMaLUI0O O  IpUMeEpax)
MPaKTUYECKOIO0 HCMOJIb30BaHUS (PU3MYECKMX 3HAHUW B IOBCEAHEBHOM
XKU3HU I oOecrniedeHus: 0€30MacHOCTU MpU 0OpalieHuu ¢ mprudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHMsI 310pPOBbS U COOIIOJCHMS
HOPM 3KOJIOTUYECKOIO MTOBEJEHUS B OKPYKAIOIIEH Cpele;



OCYIIECTBJIATh TMOUCK wHhoOpManuu (U3AUECKOTO COJEpKaHHUS B
HNHuTepHeTe, caMoCTOATENBHO (POPMYJIMPYsI MOUCKOBBINA 3alpoc, HAXOAUTh
MyTH ONPEAEIICHUs TOCTOBEPHOCTU MOJIYYEHHOW MHPOpPMALUA Ha OCHOBE
UMEIOUINXCS 3HAHUN U JIONOJHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3a/laHUl HAyYHO-TIONYJISIPHYIO
aUTEPATypy  (U3MUECKOrO0  COJEp>KaHMs, CHPaBOYHBIE MaTepHalbl,
pecypchl cet HTEpHeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(OPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(popMauu M3 HECKOJbKHX MCTOYHUKOB (PU3UYECKOrO COJEpIKaHMS,
yOJIMYHO NPEICTABIATh PE3YIbTaThl IPOEKTHOM MM HCCIIEA0BATEIbCKON
NEATEIbHOCTH, MPH 3TOM TPAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUMHBIN ammapaT H3y4aeMoro pasfena (pU3HKd U COMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalMeldl ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpPUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kountpoububie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MHpa
bu6nmoreka [IOK
11 o - 2
YSHKE = Hayxa O HpHpOAc https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 O} 2 1
VISHHACCKHE BEHANHRL https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBII METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o pasuerny 6
Pa3nen 2. [lepBoHayasibHbie CBeIeHNsI 0 CTPOEHNH BellleCTBA
bu6nunoreka [JOK
2.1 C 1
TpocHie Betiectsa https://m.edso00.ru/7f416194
99 JIBH>KeHUE M B3aUMOJIEMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
Bbu6nuoreka [JOK
2.3 A 2
TPETaTHbIC COCTOANIA BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHMHACCROC ABIIICHHC https://m.edsoo.ru/7f416194
3.2 WHuepnus, Macca, IIOTHOCTh 4 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

. .B 14 2
33 Cuna. Bujet cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nuoreka [JOK
42 Jlarenie XuAKoCTH ° https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChepHO® AaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MomHOCTh. DHEprus
bubmuoreka [JOK
51 P 3 1
360Ta 1 MOIHOCTS https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 IT 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 eRanHHeCkad Jneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TenoBble siBJIeHNUs
bubmuoreka [JOK
1.1 i 7
(CTpocHue 1 CBOHCTRA BellecTra https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SITIOBHIE HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpuYecKHe 1 MATHUTHBIE SIBJIEHHS
21 OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bubmumorexa [IOK
' U WX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
2.2 I1 i i 2 1 7
OCTOSIHIRI SICKTPMHECKIT TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCmt https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
FICKTPOMATIHTHAT HIAY KA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHU4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorekxa [IOK
' OIMCAHUSA https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOAIeHCTBHE Teit https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBI COXpAHCHITL https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. Mexanuveckue KoJje0aHusi M1 BOJTHbBI
bubmunorexa [JOK
2.1 MexaHndeckue Kojeda 7 3
NAHITHCCIHIE Rofehatt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckue BOIHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3jen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJe U 6 2 bubnuoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3znen 4. CBeToBbIE sAIBJIEHHSI
4.1 3aKOHBI pacCIIPpOCTPAHEHHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmunorexa [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fALadas
bu6mmoreka [JOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nea 5. KBaHTOBbBIE sIBJEeHUS
bub6mmoreka [JOK
51 Hcnyckanue 1 NOrioiEeHrne CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.2 CTpoeHHE aTOMHOTO Aipa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
) S 7 1
53 /ICPHPIC PEaKiiti https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3znea 6. IloBTOpuTE1LHO-00001IAIOIIINIT MOYJIB
6.1 [ToBTOpeHME M 0000IIEHNE COMCPIKAHUS 9 5 but6mmorexa [IOK
' Kypca husuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJJMYECTBO YACOB I10 [TPOT'PAMME 102 27



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KoJsuyecTBOo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoka Bcero Kontpoabirie | Ipaxririeciite flliiy‘{elﬂ/lﬂ :)lﬁ[()l;[;onaTeanme
padoThbI padoThI pecypesI
1 ®du3uka — Hayka O PUPOJE. 1
SIBnenust npupoabl
2 dusnuecKue sIBICHUSL 1
3 dusnueckue BeTUIUHBI U UX 1
U3MepeHue
Ypok-uccienoanue "N3mepenue
4 TeMIIEpaTypsl IPU ITOMOIIN 1 1
JKUJIKOCTHOT'O TCPMOMETpPA U AaTYUKaA
TeMIEpaTypbl"”
MeTo1bI Hay4YHOTO TTO3HAHHUS.
5 Onucanne pU3NIECKUX SIBICHUN C 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIEIICH
VYpok-uccnenosanue "[Ipoepka
6 TUMOTE3bI: JaTBbHOCTD MOJNETA MIAPHKA, 1 1
MyIIEHHOTO TOPU30HTAIBHO, TEM
OoJibliie, YeM OOoJIbIIe BHICOTA MycKa"
CrpocHue BemecTBa. OIbBITHL
7 n;EasmBa}omHe JUCKPETHOE 1 bubnnorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIIECTBA
8 JIBH>KeHHE YacTHIl BEIECTBA 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0a013e



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

Ypoxk-uccienoanue «OMbITHI 11O

9 HAOJTFOICHUIO TETUIOBOTO PACIITHPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEILIECTBa
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN
11 BoAbl. O00O0IIIEHKE T10 pa3aeny bubnmnoreka HOK
«IlepBoHauvasbHBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUH BEIIECTBAY
MexaHuuyeckoe IBHKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE Bubnnorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHIC
bu6nuoreka [IOK
13 Ciopocts. EauruIEL ckopocTu https://m.edsoo.ru/ff0a079c
14 Pacuer myTn v BpeMeHU ABUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuust. Macca — mepa bubnmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InotHOCTh BemecTBa. Pacuer macchl bubnmoreka [JOK
1 o0bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
IJIOTHOCTHU TBEPIOTO TEIa
18 Pemenue 3agau no teme "I1oTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMojeiicTteud tea. Cuna
ynpyrocti. 3akoH ['yka
20 JlabopaTtopHast pabota «3yuenue

3aBUCHUMOCTHU PACTAXKCHUA
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(medopmariiin) Mpy>KHUHBI OT
MIPUIIOKEHHON CUIIBI»

21 [[“IBnenue Tsrorenus. Cuia TSKeCTu
CBsi3b MEXly CUIJION TSAKECTU U

22 Maccoii Tena. Bec Tena. Pemenne bubmorexa [TOK

e ' | https://m.edsoo.ru/ff0al778
3ama4 no teme "Cuia TsSoKecTH

23 Cuna TsKecTH Ha IpYyTrux IUIaHeTax. bubmuoreka [IOK
DOU3NUECKUE XaPAKTEPUCTUKH TLUIAHET https://m.edsoo.ru/ff0a1502

butmmoreka [IOK

24 Nsmepenue cwit. JluHamMmomer

p A P https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al1778
Crno)keHue IBYX CHUJI, HalpaBJICHHBIX
26 10 OJHOM IPSIMOK bubmorexa [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIAS CUIT

27 Pemenue 3a1ay o reme
"PaBHoaeiicTBytOmas cun"

28 Cuia TpeHus u e€ Buapl. TpeHue B bubmmoreka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIBKCHUS OT CHJIBI IABJICHUS U bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakKTepa COMpPUKaCAIOITUXCS
ITOBEPXHOCTEN»

30 Pewenue 3aau Ha onpenenaeHue
PaBHOAECHCTBYIOLIEH CHJIIBI

31 Pemenue 3agau mo remam: «Bec bubmmorexa [JOK

Tenay, «[ padpuaeckoe n3oopakeHue

https://m.edsoo.ru/ff0alde0
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cuiy, «Cunby, «PaBHOAEHCTBYIOIIAS
CHII»

KonrtponsHas pabota mo temam:
«MexaHnuueckoe JIBUxKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I"paduueckoe nzo0paxeHue cu,
«Cunbby
33 JHaBnenue. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIUYECHHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD
34 IaBJIEHHS ra3a OT 00bEMa bubmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
Ilepenaua naBneHust TBEPIALIMA
35 Tenzl\fn mi KOCTSIMHU U f")aﬂSaMI/I bubmmorexa LOK
» HHA ' https://m.eds00.ru/ff0a25b0
3akon ITackais
36 JlaBieHue B )KUIKOCTH U rase, butmmoreka [JOK
BBI3BAHHOE JEWCTBUEM CHJIBI TSIKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo reme «/laBnenue B bubmuorexa [JOK
SKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Coo01arormecs coc
HHarotHeet yART https://m.edsoo.ru/ff0a2970
39 I'mapaBianuecKkuii mpecc bubmorexa OK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiHeBoin
JKUIKOCTHBIM HAacocC
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubmmoreka [IOK
CyIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. AtmochepHoe bubmmorexa [IOK
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aBJIEHHE

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOTo TaBICHHS.

bu6nmoreka [IOK

43 OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 BapomeTtp-anepous. AtmochepHoe bubmuoreka [IOK
JIABJICHUE HA Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme "
ATtMmocdepHoe naBneHue"
JlelicTBHE XXKMAKOCTH U ra3a Ha
47 MIOTPY’KEHHOE B HUX TEJIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
JlabopaTtopHas pabota «OrnpeaeneHne
48 BBITAJIKUBAIOIEH CUJIBI, bubmuorexa [JOK
JEUCTBYIOLLIEH Ha TENO, MOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTB)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanye 3aBUCUMOCTH Beca bubmotexa [JOK
TeJa B BOZAE OT 00BhEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YaCTH TeJIa»
butmmoreka [JOK
S0 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHcTpynpoBaHnue apeoMeTpa Wiu
KOHCTPYUPOBaHUE JIOAKU U
onpezaeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau mo remam: «IlmaBanue bu6mmorexa [IOK
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cynoB. Bo3ayxomnnaBanue»,
«JlaBneHne TBEpABIX TEI, KUIKOCTEHN
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbhas pabora o teme

53 «JlaBeHme TBEPIBIX TEN, )KUIAKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexamiriecicast pabota https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK

= MonocTs. EAHHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienosanue "Pacuér

56 MOIITHOCTH, Pa3BUBaEMOM MPH 1
NnoJbEME MO JIeCTHUIE"

57 [Ipocteie MexaHu3Mbl. Poiyar.

PaBHOBecue cun Ha ppruare
Prrdaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaGopatopHas pabota 05 bubnmnorexa [JOK
«HccnenoBanue ycioBUi paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdara

59 Pemenue 3asa4 1o Teme «Y CJIOBUS bubmotexa [JOK
paBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koaddurment nose3noro necTpust

60 MexaHu3Ma. JlaboparopHas pabora 0.5
«3mepenune KII/] HaknoHHOM
TIOCKOCTH

61 Pemenue 3agad mo reme "Pabora, bu6mmorexa [IOK
motHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckas YHeprusl. bu6muoteka [IOK



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

Kunernueckas u noreHuanbHas
SHEeprus

https://m.edsoo.ru/ff0a4252

63

3aKoH COXpPAaHCHUA MEXaHH4YECKOH
QHCPIuun

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

64

Y PpOK-3KCIIEPUMEHT IO TEME
"DKcrepuMeHTaIbHOE ONpeie/ICHUe
W3MEHEHUSI KHHETUYECKOM U
MOTEHIMAIBHOW SHEPTUU MPU
CKATBhIBAHUHM T€JIa IO HAKJIOHHOU
IJIOCKOCTH"

65

KonrtponsHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

66

67

Pesepsublit ypok. Paborta ¢ Tekctamu
o TeMe "MexaHudeckoe ABmkeHue"

Pesepublit ypok. Paborta ¢ Tekctamu

no Teme "JlaBieHue TBEPIBIX TEN,
JKUOKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepsubrit ypok. Paborta ¢ Tekctamu
o teme "Pabora. MouHOCTb.
Oneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12
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8 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue bp
n/n Bceero U3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-
1 KUHETHYSCKOM TEOPHHU U UX OIBITHEIC 1 bubmorexa [JOK
P https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEPIOTO, )KUIKOTO 1 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB TBEPOTO,
4 YKUKOTO U Ta3000pa3HOr0 COCTOSTHUIN 1
BEIIECTBA HA OCHOBE ITOJIOKEHH I
MOJIEKYJISIPHO-KHHETHUECKON TE€OPUHU
bu6nuoreka [IOK
5 Kpucrannmuecknue n amop@HEIC TelIa 1
p PP https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edso0.ru/ff0a5530
7 TemoBoe paciiupeHue U CKaThe 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTUII
9 Buytpennss sneprus. CriocoOsl 1 bubnunoreka IIOK
U3MEHEHUs BHYTPEHHEN dHEPIrun https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 bu6nmoreka [IOK
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Ypok-koH(pepenmus "IIpakTuaeckoe
WCIIOJIb30BaHUE TETNIOBBIX CBOWCTB

https://m.edsoo.ru/ff0a6412

but6mmoreka [{JOK

1 BEILIECTB U MATEPUAJIOB B LIEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommuectBo Termnorel. Y nenpHas bu6nunoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEII0BOTO OanaHca. bubmuorexa [JOK
Tennoo0MeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnasi pabota

14 "UccnenoBanue sSBICHUS bubmmorexa [JOK
TEII000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstdeit BOJbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Tema
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 JlaGopatopHas pabora "OnpezneneHue bubnmnorexa [JOK
yIEeIbHOM TEIUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTuMBa. Y IeIbHas TEIIoTa bu6nuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBAHHE

18 KPUCTAJUTMYECKUX TeJI. Y AeabHas bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 JlaboparopHas pabota "OnpenencHue bubnmnorexa [JOK
YAEJIbHOU TEIJIOTHI MUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOHIEHCAIUS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y aenpHas temiora bu6mmorexa [IOK
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mapooOpa30BaHMs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JJabopatopHas
pabota "Omnpenenenue
OTHOCHUTEIFHOM BIAXKHOCTH BO3TyXa"

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

23

Pemenue 3amaq Ha OIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUIIBI paOOTHI TETIIIOBBIX
nsurateneil. [laposas TypOuna.
JlBuraTens BHyTPEHHETO CTOPAHMS

25

26

KIIJI TenmoBoro gBuratens.
TennoBble ABUTATENIN U 3aIlUTa
OKpY>Karoleil cpebl

3aKOH COXpaHEHUS U MpeBpalleHus
SHEPI'UH B TETIOBBIX MpoOIleccax

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o teme "TemnoBbie SBICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BellecTna"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas paborta o teme
"TensoBble sBIeHU. MI3MeHeHe
arperaTHbIX COCTOSIHUI BelecTna"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tea. JIBa pona
INMEKTPUUYECKUX 3apsI0B

30

VYpok-uccienoBanue "DneKkTpuzanus
TeJl MHIYKIUEN U NPU
COTNPUKOCHOBEHHUH"
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B3anmoneiicTre 3apsyKeHHBIX TEll.

bu6nunoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moJe.
32 HanpsixkeHHOCTB 2JIEKTPUYECKOr0 bubnuorexa [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOTEH
Hocutenu snekTpuyueckux 3apsjioB.
33 OnemeHTapHsbIi 3apsan. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3aga4 Ha IpUMEHEHKE bubnmnorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €r0
36 cymecTBoBaHus. McTOUHUKH bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKa
37 JlercTBUS STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienosanue "JleiictBue
38 AIIEKTPHUYECKOTO TOJIST Ha TIPOBOJHUKH 1
U JUAJIEKTPUKA"
39 DJIEKTPUYECKUH TOK B METasuIax, bu6nuoreka [JOK
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC
4acTu
Cuna Toxka. JlabopaTopHas pabora
butmmoreka [IOK
41 "M3mepenne u peryIMpoBaHUEe CHJIIBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DIIEKTPUYECKOE HAIIPSIKEHUE.
Bonsr™etp. JlaGopatopHas pabota

bu6nmoreka [IOK

42 "N3mepenne u peryampoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsikeHus"

43 CornpoTuBiieHNE NPOBOAHUKA. bubnmoreka [JOK
VY ienbHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €r0 JJINHBI, TUIOMAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEYeHUsI U MaTepuaia"
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa a1 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlabopaTopHasi pabota
"UccnenoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIEr0 Yepe3 Pe3UCTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPa U
HanpspKeHus Ha pe3uctope”

47 [locnenoBarenbHOE 1 MapajuieaIbHOE
COCIMHEHUS TIPOBOJHUKOB
JlaGopatopHas pabora "IIpoBepka

48 TpaBUJIa CIOKEHUS HAMPSDKEHUN TTPH 1 bubmuorexa [JOK
MOCJIEIOBATEIbHOM COEAMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlaGopatopHas pabora "IIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubnnorexa [JOK

napajieIbHOM COeAMHEHUN
pe3ucTopon"

https://m.edsoo.ru/ff0aadle
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Pemenue 3aga4y Ha npuMeHEeHUE

bu6mmorexa [IOK

50 3axoHa OMa I pa3IndHOrO
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJHUKOB
51 PaGota 1 MOIITHOCTB AJIEKTPUIYECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-JleHa https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnupeneieHue
52 a60TpLI u Ilz/[OIJ_IPII)OCTI/I JIIEK pnquKoro buGnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKA
DIIEKTPUUYECKHE TICTTH ¥ IIOTPEOUTENN
53 DJIEKTPUUECKOI DHEPTUU B OBIT bubnnorexa LIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIEKTPUUECKUE 3apsiabl.
54 3apsHKEHHbBIE TElIa U UX Bubmaorexa ITOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTeus. IlocTOSHHBIN
3JIEKTPUYECKUNA TOK"
KonTponbhas paborta o Teme
"DneKTpudecKue 3apsibl.
55 3apsKEeHHBIE TEna U UX bubnnorexa LIOK
p . . https://m.edsoo.ru/ff0abea8
B3auMoaercTBUA. I10CTOSTHHBINI
3JEKTPUYECKUNA TOK"
56 ITocTossHHEIE MAarHUTEI, X
B3anMMOJICHICTBHE
57 Ypok-uccnenosanue "N3yuenue bubnmnorexka [JOK
oJ€el MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHOe none. MarHuTHoe 1oJjie
butmmoreka [IOK
58 3eMIH U ero 3HaYeHue I )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba
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59

OmneiT Opcrena. MarantHoe nose
3JIEKTPUYECKOr0 TOKa MarHutHoe
I10JI€ KaTyIIKH C TOKOM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue JIeKTPOMarHuToB B
texHuke. JlabopaTopHas pabota
"U3yuenue neHCTBUS MarHUTHOTO
I10JI1 HA IPOBOJIHUK C TOKOM"

0.5

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

61

OnexTpoaBUTaTENb IIOCTOSIHHOTO
Toka. Mcnonb3oBanue
JIEKTPOJBUraTesIeil B TEXHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBaHnue u nsyueHue
paboThI AIEKTpoABUTaTENS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omertel Papajes. 3akoH
3JIEKTPOMArHUTHONU MHIYKIIUU.
[IpaBuno Jlenna

63

OnekTporeneparop. CrocoObl
MOJIyYEHHUS ANEKTPUUIECKOI SHEPTUu.
DIIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UICTOYHHKAX
SHEPruu

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTpUYECKUe U
MarHUTHBIC SBJICHUS"

65

KonTponbhas paborta no teme
"DneKTpudecKre U MarHUTHbIE
ABJICHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Pesepublit ypok. Paborta ¢ Tekctamu

bu6mmorexa [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teMe "TeruioBbie ABIeHUS"

https://m.edsoo.ru/ff0accse

PesepBHslit ypok. Pabota ¢ Tekctamu

. bubmuorexa [JOK

67 "I 1
1O TeME OCTuOﬂHH,I,J " https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUH TOK

68 Pesepsubrit ypok. Paborta ¢ Tekctamu 1
1o TeMme "MarauTHeIe sSBICHUS"

BIIIEE KOJIMYECTBO YACOB II
OBbII{ O CTBO HACOB I1O 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
[1]
‘:;H TeMma ypoka Beero Kontpoabubie | IlpakTHueckue fll:;:ennﬂ :)Ig;)l;l:(:i:l:enbnme
padoThI padoTbI pecypes:

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema otrcueta. OTHOCUTEIBHOCTD 1 bu6mmorexa [IOK
MEXaHNYECKOTr'0 IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE NpsIMOTHHEHHOE 1 bubnuorexa LIOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBwkeHne. CpeHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBUKEHHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBVKCHHSI. 1
I'paduk ckopoctu
JlaGopaTopHnas pabora "OnpenencHue

7 YCKOpEHHUS Teja Ipu 1 1 bu6nmoreka [JOK
PaBHOYCKOPEHHOM JBH>XEHUH TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"

3 CBobOonHoe mageHue Tei. OmbITh 1
lanunes

9 PaBHOMEpHOE NBHKEHUE 10 1 bu6mmoreka [JOK
okpyxHocTH. [leprnon u yactora 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

obpamenus. Jluneitnas u yriaoBas

CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE
11 IlepBeriit 3akoH HetoToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6numorexa [IOK
PaBHozelicTByrOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akoH HproTOHA. bu6nmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMEHEHUE bu6nuoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nuoreka [JOK
15 Chuia ypyrocts. 3axon I'yka https://m.edso:)_.[ ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH
17 JlaGopaTopHas paborta «OnpeneneHue bub6mmorexa [IOK
JKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cua Tperms https://m.edsocl)_.[ ru/ff0af738
19 Pemenue 3anau mo reme «Crita but6mmoreka [IOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHast pabota "Omnpenenenne bu6nmnoreka [JOK
Kod(puImeHTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau o reme "3akoHbl
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TpEeHUS
29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6nuoreka [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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naJieHus

Ypok-koHdpepenuus "/[Bmkenue ten

23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuxu"
Penrenue 3agad mo treme "Cuia
24 TSKECTU Y 3aKOH BCEMUPHOTO bubnmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUYeCKas CKOPOCTb. bubnmoreka [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuanbHON TOUKH.

26 AOCONIOTHO TBEPIOE TEIO. bu6nuoreka [IOK
PaBHOBecue TBEpOTO TEA C https://m.edsoo.ru/ffOafe36
3aKpeMIEHHOW OChIO BpAICHUS

27 MowmeHT cwibl. LleHTp TsxecTn

28 Pemenue 3agau mo reme "MomeHT bubmuorexa [JOK
cunbl. Llentp Tsxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO

29 TeMe "MexaHnueckoe JBHKEHUE bubnmorexa [IOK

. A ’ https://m.edsoo.ru/ff0b0408
B3aumoneiicteue ten"
KonTponbHas pabota mo Teme
30 "MexaHn4yecKoe IBUKEHNE Bubmorexa ITOK
N " ' https://m.edsoo.ru/ffob06ec
BsanmoneiicTBue Ten
WNmnynec Tena. Ummynsc cuiibl. 3aKoH
31 COXPaHCHHS UMITYJIbCA. YTIPYTOe U bubmmorexa [JOK
P Y o by https://m.edsoo.ru/ff0b07fa
HEYNPYyroe B3auMoJIeHCTBUE
Pemenue 3agad no reme "3akoH bubmuoreka [JOK

32 "

COXpAHEHHUsI UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 Ypok-koupepenuus "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
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JIBUJKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckast paboTta ¥ MOIIHOCTh bubmmorera [IOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuibl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «OmnpenencHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBU)KEHUH TeJla 10
TOPU30HTAJIBHOM MTOBEPXHOCTH
37 CBs13b HEPrUU U PabOTHI.
[ToreHumanpHas sHEprus
38 Kunernyeckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON YHEPIUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
40 JlaGopatopHas pabora «3yuenue bubnuoreka [JOK
3aKOHA COXPaHEHUs1 SHEPTUMN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoC IBMKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bubnmoreka [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTnyeckuii U py>KMHHBIA
MasTHUKA
VYpoxk-uccnenopanue «3aBUCUMOCTb
44 nepuoaa KolebaHuii OT KECTKOCTU bubmorexa [OK
https://m.edsoo.ru/ffOb197a
MIPYKHUHBI K MACCHI TPy3a»
45 IIpeBpamienue 3HEpruu Npu

MEXAHUYECKUX KOJIeOaHUAX



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

JlabopaTtopHnast pabota «OnpeseneHne
Y4acTOTHI U IEpHOJIa KOJIeOaHuit
MPYKUHHOTO MasiTHUKa

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

47

JlabopaTopHnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpH0JIa KOJIeOaHMI
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacCBhI Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BonHbl. CBOMCTBA
MeXaHU4eCKuX BOJIH. [IpogonbHbIE 1
MOIIEPEYHBIE BOJHBI

bubmuorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenuus "MexaHudeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuyeckue BOJIHBI"

50

3ByK. PacnipocTpaHneHnue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YapTpa3Byk u
nH(}pa3ByK B IPUPOJIE U TEXHHUKE"

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

54

[TonroroBka Kk KOHTPOJIBHOU pabOTE 1O
TeMe "3aKOHBI COXPaHECHHUS.
Mexannueckue KoieOaHus U BOJTHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota no teme
"3aK0oHBI COXpaHEeHUSI. MeXaHUYeCKue
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

DJIEKTPOMAarHuTHOE MOJIE.

bu6muoreka [IOK

56
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMATHUTHBIX BOJH
Ypok-konpepennus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bu6nmoreka [JOK
Hcnonb3oBaHue 3JI€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccnenosanue "N3yuenue
. bu6mmoreka [IOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
\ https://m.edsoo.ru/ffOb2c6c
MTOMOIIbI0 MOOMITEHOTO TeedoHa
Pemenue 3anau Ha onpenesieHue
60 YaCcTOTHI U ATTUHBI DJIIEKTPOMArHUTHOM
BOJIHBI
DJIeKTpoMarduTHas IIPUPOJIa CBETA.
61 Cko ZI;TB cBeTa Bomlzof:me CBOICTBa bubmmorera [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceeta. [IpsMonuneitHoe
62 ACIPOCTPAHCHUE CBETA. 3aTMCHHS bubmmorera [JOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3agau Ha npruMeHEHNE bubmmorexa IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Tpenomiienue cBeta. 3aKoH bubnuorexa LIOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEeHHEE OTPAKEHHE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO Bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTpaXeHUS B ONTHUYECKUX CBETOBOAAX
66 Jlaboparopuas padota "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
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https://m.edsoo.ru/ff0b3658
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3aBUCUMOCTH yTIJia IIPEJIOMIICHUA
CBCTOBOI'O JIy4da OT yIJia MMaJCHHA Ha

rpaHuLe "BO31yX-CTEKIIO

Ypok-koHpepenmus "Hcnonb3oBanue

67 MIOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 Jlun3el. OnTHYeCcKas CHia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [Toctpoenue n300pakeHM B TUH3AX
p P https://m.edsoo.ru/ffOb444a
JlabopaTopHast pabota "Omnpenenenue
bubmuorexa LIOK
70 (hOKYCHOT'O PACCTOSIHUS M ONTUYECKOM nomorexa L
5 . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH JTMH3BI

71 Ypok-koHbepennus "OnTuieckue bu6nmoreka [JOK

JIMH30BBIEe TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
b K

72 I'na3 kak ontuyeckas cucreMa. 3peHue nomorexa LO

https://m.edsoo.ru/ff0b4684

73 Ypok-koudpepennus "JledekTor
3penusi. Kak coxpanuts 3peHue"

Pasnoxxenne 6emoro cBeTa B CHEKTP.

72 OnbiTel HetoToHA. CrioxkeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX LBETOB. /lucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopnas pabota "OMbITHI 11O
Pa3I0KEHUIO OENOT0 CBETA B CHIEKTP H Bt OK

75 BOCIIPUSATHUIO LIBETA IIPEIMETOB IIPU UX nommorexa L

HaOJIIOZICHUY Yepe3 [BETOBHIC
buasTpH"

https://m.edsoo.ru/ff0cOe2a
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VYpoxk-npaktukyMm "BoaHOBBIE

76 CBOICTBaA CBETa: TUCTICPCHS,
uHTepdepeHiys u audpaxaus”
77 Omnsitel Pesepdopaa u mnanerapHas bubnmoreka [JOK
MOJIENIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
HcnyckaHue U MOTJIOIEHUE CBETa
. bubmuorexa [IOK
79 aromoM. KBanTtsl. JInneiyaTeie
https://m.edsoo.ru/ffOc144c
CITeKTPbI
80 VYpoxk-nipaktukym "Habmrogenue bu6nmoreka [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagyoakTHBHOCTH U €€ BUIBI bubmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue aTomHoro siapa. Hykmonnas bu6nmnoreka [JOK
MOJIEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpAICHUS. bubnuoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0clald
84 Pemenue 3agau nmo teme: bubmuorexa [JOK
"PannoakTuBHBIE MpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacnana
Vpoxk-koHpepeHns "PagnoakTHBHEIC
86 I/Iiz'l quH:Ib Bpl'I I/II_I one Mﬂe ULHHE bubmorexa [IOK
Y " PHPOLE, MEHIIIHE, https://m.edsoo.ru/ff0c2126
TEXHHKE
SlnepHble peaKuy. 3aKOHbI
87 C(f[X paHeHE&I 3aH$I OBOr'0 1 MacCOBOTO bubmorexa IOK
P AR https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBsI3u aTOMHBIX sifiep. CBs3b bu6nuoreka [JOK

MacCChbl U SHCPruun

https://m.edsoo.ru/ff0cld7a
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89

Pemenue 3agau no teme "SnepHoie
peakuun"

90

Peakuuu cunTte3a u neneHus saep.
Nctounuku sneprun CoJiHia v 3BE3]1

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpox-koudepennus "Anepras
JHEepreTuka. Jlencreus
PalMOAKTUBHBIX M3JIyUYE€HUH Ha )KUBBIC
OopraHu3Msl"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHuTHOE MoJIe.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanroBrie saBiaenus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota no teme
"DJEKTPOMArHUTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanroBbie siBeHus"

94

[ToBTOpenue, 06001IIEHUE.
JlabopaTopHbie pabOTHI 1O KypCy
"B3aumonencraue Tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0mmenue. Pemenne
pacYeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TemnnoBsie mpoiecch”

bu6muoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600meHue. Pemenue
pacYeTHBIX U KAYeCTBCHHBIX 3aJ1a4 110
teme "KIIJI TemnoBeIX gBUraTeici"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenwue, o600meHue. Pemenne
pacYeTHBIX U KAYECTBCHHBIX 3aJ1a4 110
teme "KIIJ[ anexTpoycTaHoBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHme, 0600IIEHNE.

bubmuorexa [JOK
1 1
%8 ?,Ia60paT0pHHe pa6O”TH HOKYPEY https://m.edsoo.ru/ff0c2¢52
CBETOBBLIE SIBIIEHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
99 TEKCTAMH 110 TeMeE "3aKOHBI 1 bubmmorexa [OK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MCXaHHKE
[ToBTOpenue, o6o0menue. Padora ¢
100 Texkcramu 1o teMe "Konebanus u 1 bubmmorexa I[OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o0ob6meHue. Padota ¢
101 TexcTamu 110 TeMme "CBETOBbBIE 1 bubmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNEe. PaboTa ¢
102 TekcTamu 110 Teme "KBaHToBas u 1
saepHast pu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET
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