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[Iporpamma no gu3uke Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABIEHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUU K pe3yjbTaTaM OCBOCHMs Ha 0a30BOM YpOBHE
OCHOBHO# 00Opa3oBaTesibHOM nporpammel, npeacraBieHHbix B ®I'OC 00O, a Takxke
c yuétom (denepanbHOi pabodeidl mnporpamMmbl BocnuTtaHus u  KoHueniuu
npenojaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOLIMXCS W OPraHU3ALMI0 H3YYEHHS
¢u3MKM Ha JEATeTbHOCTHOW OCHOBEe. B mporpamme 1o Qu3uke y4YHTHIBAIOTCS
BO3MOXHOCTH ydeOHOro mnpeamera B peanuzanuu tpedoBanuiit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM OOYYEHHMs, a TaKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHbIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no (u3uKe ycTaHABIMBAET paclpejelieHne y4eOHOro marepuana
no rogaM oOydeHus (MO Kiaccam), MpejyiaraeT MPUMEPHYIO IMOCIIeN0BaTEIbHOCTD
U3Yy4YEeHHs] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSA MPEIMETHOTO COACP>KaHUSA U yuéTe
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOJUYECKOMN
MOMOIIY YYUTENIO B CO3JJaHUU paboyueil mporpaMmMbl 0 y4eOHOMY MPEMETY.

®uzrka SBISIETCS CUCTEMOOOPA3YyIOMIMM JIJIi €CTECTBEHHOHAYYHBIX Y4EOHBIX
PEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUH,
U3y4aeMbIX XHUMHEH, OMoJoTuel, acTpoHoMuen u ¢usnueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUYHYIO KAapTUHY MHpa, MNPEIOCTaBISieT HaumOoJee SCHbIC
oOpa3ibl NPUMEHEHHs] HAYYHOTO METOJa MO3HaHWUs, TO €CTh Ccrocoba MOoIydeHUs
JOCTOBEPHBIX 3HAHUI O MUPE.

Opna w3 THaBHBIX 3a7ad (U3MYECKOro OO0pa3oBaHUsI B CTPYKTYpe OOIIETro
o0pa3oBaHus COCTOMT B (HOPMHPOBAHUM €CTECTBEHHOHAYYHOM TPaMOTHOCTH U
MHTEepeca K HayKe Yy 00yJaroniuxcs.

Nzyuenue pusuku Ha 6a30BOM ypOBHE MPE/IOJIaraeT OBIAICHUE CIECTYIOIINMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3yIOUIMMH €CTECTBEHHOHAYYHYIO FPaMOTHOCT:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHMUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e HHTEPIPETUPOBATH JAHHBIE M UCIIOIB30BATh HAYUHBIE JOKAa3aTEIbCTBA
JUTS1 TIOJTy4E€HUS! BBIBOJIOB.

enn w3ydyeHus UMK HAa YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenogaBanus ydeOHoro mnpenmera «Duszuka» B
oOpa3oBaTelbHBIX Opranu3anusax Poccuiickoit denepanuu, peanau3yonux OCHOBHBIE
o0mieoOpa3oBaTebHbIE  IPOTpaMMbl,  yTBepkAEHHON  pemenueMm  Kosueruu
MunwnctepcTBa npocBemenns Poccuiickoir depeparnuu (MpoTokosl or 3 aekadps
2019 r. Ne [1IK48BH).

eau nzyyenus Gpusuku:

e IpUOOpeTeHHE MHTEpeca M CTPEMIICHHS OOYyYalolUXcsi K HaydYHOMY
U3YUYECHHUIO TPUPOJBI, PAa3BUTHUE HX HUHTEIUIEKTYalbHbIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HaHUS U (popMHpoOBaHME
UCCJIEI0BAaTEIBCKOIO OTHOLIEHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa M3y4yeHUS OCHOB
CTPOCHHS MaTepHUH U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opmupoBaHHE NpEACTABICHUH O poau (U3MKKA 1 DPA3BUTHUA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHH;



pa3BUTHE  NPEJICTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymei
npoeCCUOHANILHON JIeSITEIbHOCTH, CBA3AHHOW C (PU3UKOM, MOJTOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTrkeHue 3TUX Lened nporpaMmsl Mo (PU3MKe Ha YpPOBHE OCHOBHOTO OOIIETr0O
o0pa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIEIYIONIUX 3a1ay.

npuOOpeTeHnEe 3HaHUM O JTUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
OpUOOpPETeHHEe YMEHHMI ONUCHIBATH M OOBACHATH (DU3UUYECKUE SBICHUS C
UCIOJIb30BAHUEM MOJYUYECHHBIX 3HAHUH;

OCBOCHHME METOJOB pELICHUs IPOCTEHMIIMX PpacyE€THBIX 3aaad ¢
UCTOJIb30BaHUEM buznuecKux MoOjIeTIeH, TBOPUYECKHUX u
PAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HaAOMIOAAaTh MPUPOAHBIE SIBICHUS W BBINOJHATH OMBITHI,
nabopaTopHble  pabOTBl M  DKCIEPUMEHTAJIbHBIE  MCCIEAOBAaHUSA €
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB palbOThl ¢ MHPOpMaLMEH (DUINYECKOTO COJEp KaHMs,
BKJIIOUass MH(GOPMAIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAJIU3 U
KPUTHYECKOE OLIEHUBaHUE HH(POPMAIINH;

3HaKOMCTBO €O c(hepamMu NpOoPEeCCUOHANBHON NeATEeIbHOCTH, CBSI3aHHBIMU C
(buU3HUKON, 1 COBPEMEHHBIMH TE€XHOJIOTHUSIMH, OCHOBAHHBIMU Ha JIOCTUKEHUSIX
(duznuecKkoi HayKu.

Ha wusydenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B Hejen0), B 8
Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEACIIO).

[Ipennaraemsiii B mporpamme 1o (u3uke nepedeHb J1abOpaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHJATENBHBIA XapakTep, YUUTENb JelaeT BbIOOp MpOBEICHUS
7ab0paTOpHBIX pabOT W ONBITOB C YYETOM HMHAMBUAYAIBHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIHUCKa JKCIEPUMEHTANbHBIX 3aJaHUM, NpeIjaraéMblXx B pPaMKax
OCHOBHOTO roCyAapCTBEHHOTO IK3aMeHa 1o ¢dusuke.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJjib B NO3HAHUM OKPYKAKOLIETr0 MHUPA.

®dusuka — Hayka o Ipupozge. fBineHus npuponsl. PU3UYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, IIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BeaMUMHbL. M3Mepenue Qusnyeckux BenuuuH. Duznueckue
npubopsl. [lorpemnocts u3mMepenuit. MexayHapoaHasi CUCTeMa €IMHHUII.

Kak d¢usuka wu japyrue ecTeCTBEHHbIE HAyKM H3y4alOT MPUPOY.
EctecTBeHHOHAyUHBI METOJA TIO3HAHWS: HAONIOJCHUE, TOCTAHOBKA HAYYHOTO
BOIPOCA, BBIABMIKEHHE THUIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOILIBIO MOJIEeH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHUA.

2. ®dusznyeckre mpUOOPHI U Tpoleaypa MPSMBIX U3MEPEHUN aHAJOTOBBIM H

U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
OrnpenenieHue 1EeHbI JeJICHUS KTl U3MEPUTEIHHOTO Tproopa.
N3mepenue paccTosHu.
N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.
Onpenenenue pa3MepoB MaJIbIX TEJL.
N3Mmepenune temmeparypbl MpU MOMOIIM >KUAKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIEPaTypPhl.
6. lIpoBenenue wucciaenoBaHUs MO IPOBEPKE THUIIOTE3BI: JAIBHOCTH IOJIETA
HIapyKa, MyIIEHHOTO TOPU30HTAJIBHO, TeM OOJIbllle, YeM OOJIbIlie BHICOTA
IIyCKa.

Paznea 2. IlepBoHayajibHbIE CBEJICHHSI 0 CTPOCHHUHU BelecTBA.

CrpoeHue BemiecTBa: aTroMbl M MOJEKYJbl, HUX pa3Mepbl. OIMbITHI,
JIOKA3bIBAIOIIHUE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne yactull BemiecTBa. CBsSI3b CKOPOCTH JIBUKEHUS YacTULl C
TeMriepatypoil. bpoyHoBckoe nBwxkenue, auddysus. B3anmomelicTBue YacTHIl
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH MU TBEPABIX
(kpuctamindeckux) Ten. B3anMocBA3b MEXIy CBONCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOoyHOBCKOTO JIBUIKECHHUS.

2. Habmonenue nuddysun.

3. HaGmionenue siBneHnit, 0OBICHIIOMIMXCS MPUTSHKEHUEM WU OTTaJTKUBAaHUEM

YaCTHUI] BELIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OrmeHka IruaMeTpa aToMa METOJIOM PsJIOB (C UCITOIb30BaHUEM (poTorpadmuii).

2. OmbITHI 110 HAOIIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKCHHS.

Pa3nen 3. /IBu:keHMe M B3auUMOAelicTBHE TeJl.

Mexannyeckoe JABWKEHME. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUIKCHUE.
Cxopoctb. CpenHsAsi CKOPOCTh NPH HEPABHOMEPHOM JBHKEHHH. Pacu€r mytu u
BPEMEHU JIBUKECHHS.

ARE o



SBnenne wuHepuuu. 3aKOH HHEpUUH. B3auMoaelcTBHE Ten Kak NpUYMHA
W3MEHEHUS CKOPOCTH JIBMKEHHUS Tes. Macca Kak Mepa MHEPTHOCTU Tena. [I1oTHOCTh
BemiecTBa. CBs3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BELIECTBA.

Cuna kak XapakTepHCTHKa B3aumojacucTBus Ten. Cuina ynpyroctd U 3aKOH
I'yka. M3Mmepenue cuibl C MOMOIIBID JUHAMOMETpA. SIBIICHUE TITOTEHUS U CuUja
TsokecTd. Cuita TshKecTH Ha Jpyrux IutaHetax. Bec tena. HeBecomocts. Crnoxenue
CWJI, HAIlpaBJIEHHBIX IO OJHOW mNpsmoil. PaBHomelctBytomas cwi. Cuiaa TpEHUS.
Tpenune CKOIbKEHUS U TPEHUE MTOKOos. TpeHre B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

HaGmoneHne MexaHM4ecKoro IBMKEHUS Tea.
N3Mmepenune ckopocTy IPSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust HTHEPITUU.
HaGmonenne n3MeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBUH TEJL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEJ.
CrnoxeHue cuJjl, HallpaBJIEHHBIX 110 OJHOMN MPSAMOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOI'O JBM)KCHHUS (IIapvKa B KUJKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMJIS U TaK Jiajiee).
2. OmnpeneneHre cpeaHEHd CKOPOCTH CKOJIBXEHHUs Opycka WIM IIapuka To
HAKJIOHHOM TIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPAOTO TEIA.
4. OmbITBI, JIEMOHCTPUPYIOIINE 3aBHUCUMOCTH pacTshKeHHs (jedopmariun)
NPY>XKUHBI OT TPUI0KEHHOW CHUJIBI.
5. OINBITBI, JEMOHCTPUPYIOMINE 3aBUCHMOCTb CHJIBI TPCHHS CKOJIBKCHHS OT
Beca Tesla M XapaKTepa CONMPHUKACAIOMUXCS IOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUIAKOCTE U ra3oB.

HNasnenune. CriocoObl yMEHBIICHUS W yBelW4YeHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTh JIaBJIeHHWs raza OT o0b&Ma, Temmeparypsl. llepemaua naBieHuUs
TBEPABIMU TEJaMHU, KXUIAKOCTAMU W razamu. 3akoH Ilackans. IIHeBMaruueckue
MalIuHbl. 3aBUCHUMOCTh JABJICHUS KUAKOCTH OT TIyOuHbl. ['mapocratmyeckuii
napanokc. Coobimaromuecs cocynbl. [ uapaBinueckiue MEXaHu3MBbl.

Atmocdepa 3eminn u arMmochepHoe aaBineHue. [IpuymHBI CylecTBOBaHUS
Bo3aymHON o060omoukn 3emun. Onweir Toppuuermm. H3mepenue armocdepHOro
JaBiIeHUS. 3aBUCHUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI HAJ[ YPOBHEM MODS.
[TpuGops! 11 U3MEepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlercTBUE KUIKOCTH M Ta3a Ha NMOTPYKEHHOE B HUX TeEJIO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBaHue.

Jemoncmpauuu.

1. 3aBHCHUMOCTbH JAAaBJIEHUS ra3a OT TeMIEpaTyphl.

[Iepenaua naBneHHs KUIKOCTHIO U Fa30M.

Coobmaronyecst COCYIbI.

['mnpaBanueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO AABICHHSL.

3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOW YaCTH TEJa U

IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

8. YcCIoBHE IUIaBaHUS TEJI: TUIABAHWE WA MOTPYKEHHE TEN B 3aBUCUMOCTH OT
COOTHOIIEHU TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomot u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJa.

oukwNE
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2. OmnpenenieHWe  BBITAIKMBAIOIIEHM — CHJIBI,  JCHCTBYIOIIEW HA  TEJO,
MIOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CUJIbI, JEWCTBYIOLIECH Ha TEJIO B
KHUJKOCTH, OT MACChI TeJA.

4. OmpITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJO B JKUJIKOCTU, OT 00BEMA MOTPYKEHHON B HKUAKOCTH
YacTH TeNa U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeomeTrpa Wid KOHCTPYUPOBAHUE JIOAKU U ONPEIEIICHHUE

€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanundeckasi padota. MoOIHOCTb.

[IpocTbie MexaHW3MbI: pblyar, OJOK, HaKJIOHHAs TIOCKoCTh. [IpaBuio
paBHOBecus peiuara. [IlpuMeHeHne npaBuiia paBHOBECHS pblyara K OJ0Ky. «30J10Toe
npaswiio» mexanuku. KIIJ| nmpoctbix MexanuzMoB. IIpocTeie MexaHM3MBbI B OBITY U
TEXHUKE.

Mexannueckass SHeprusd. KuHeTMdeckas W TNOTEHUHMAIbHAS  DHEPIUsl.
IIpeBpaiieHne OAHOTO BHJIa MEXAHUYECKON DHEPrUM B JPYrod. 3aKOH COXpPaHEHMS
SHEPIUHU B MEXaHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenue pabOThl CHIIBI TPEHHUS PU PAaBHOMEPHOM JBUKEHUU Teja IO

TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccienoBanue yciioBUi paBHOBECHs pblyara.

3. N3smepenue KII/] HAaKIOHHOW MIIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPIUM.

8 KUIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETUYECKOM TEOpUM  CTPOCHUS
BelecTBa. Macca W pa3mepbl aTOMOB W MOJEKyJ. OmNbIThl, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOrO, JKHUJIKOTO M Tra3000pa3HOr0 COCTOSHUM  BEIECTRBA.
Kpucramnmuueckue u amopdubie Tena. OObsICHEHHWE CBOMCTB Ta3oB, XUIKOCTEH U
TBEPBIX TEJI HA OCHOBE IMOJOXKEHUM MOJICKYISIPHO-KUHETUYECKOM TEOpHUH.
CmaunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKEHUS
gactull. BHyTpeHnsss osHeprus. CrnocoObl HU3MEHEHHS BHYTPCHHEH DHEPTHH:
TEIJIoTepe1aya U coBeplieHne padoTel. Buapl Temonepeaadu: TEIIONPOBOIHOCTD,
KOHBEKIYS, U3IyUYCHUE.

KomnuecTtBo TeruioTel. YienbHas TEIUIOEMKOCTh BeIIeCTBA. 1eII000MEH H
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOro Oananca. [ImaBneHue n oTBepacBaHHE
KPUCTAJUTMYECKUX BEIIEeCTB. YAelbHas TeryoTa ruiaBieHus. IlapooOpa3zoBanue u
koHneHcarus. Mcmapenne. Kunenwe. VYaenpHas Termiora mapooOpa3oBaHHS.
3aBUCUMOCTbh TEMIIEPATYPbl KUTIEHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIMBa. Y ebHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TermnoBbix aABuratened KIIJ[ TennoBoro aBuratens.
TermnoBbie IBUTaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS Y MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.



1. HabGmonenune OpoyHOBCKOIO JBUKEHHS.

2. Habmonenue nuddysuu.

3. HaOmroneHue siBIeHUN CMauyrMBaHUS U KAaUJUISIPHBIX SIBIICHUM.

4. HabGnroneHue TemioBOro paciiupeHust Tel.

5. M3MmeHeHue namieHus rasza Mpu U3MEHEHUUM OOBEMA U HArpeBaHUU WJIU

OXJIQXKJICHUHU.
6. IlpaBuia u3MepeHus TeMIepaTyphl.
7. Bunabl Teruionepenayu.
8. OxyaXkJIeHHe MpHU COBEPLIEHUU PAOOTHI.
9. HarpeBanue npu coBepiiieHuU pabOThl BHEIITHUMU CHJIAMH.
10. CpaBHEHHE TEMIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
11. HabGnronenue kumneHusl.
12. HaGmroieHre mocTOSTHCTBA TeMIEpaTyphl IPH TUIABJICHUH.
13. Mopaenu TemnoBbIX IBUTATEIIECH.
Jlabopamopnuie padbomot u onvimot.
1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.
2. OmBITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB MIOBAPEHHOW COJIM MIJIM caxapa.
3. OneITel MO HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U
TBEPABIX TEI.

4. OrmpepnerneHue JaBJICHUs BO3yXa B OaJUTOHE IITTPUIIA.

5. OnBITHI, IEMOHCTPUPYIOITHE 3aBUCUMOCTH JIaBJICHUsI BO3/lyXa OT €ro 00bEmMa
Y HarpeBaHUS WA OXJIAKJICHHUS.

6. IIpoBepka rumoTe3sl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphl.

7. HaOmionenue w3MeHEHUST BHYTpPEHHEH OSHEpPruM Tella B pe3yJbTaTe
TeIUIonepeaaur U paboThl BHEIIHUX CHII.

8. HccnenoBaHue sBICHHUS TEIUIOOOMEHAa MPH CMEIIMBAHUM XOJOJAHOU U

ropsiueu BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOW MPH TEIII00OMEHE

C HAarpeThIM METAIUINYECKUM LUIIUHIPOM.

10. OnpenieneHne yAeabHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliiecca UCIIapEHUs.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBICHUS JIbJIA.

Pa3zpnen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Ten. JIBa poaa 3JIEKTpUYECKHX 3apsajoB. BizaumoneiicTBue
3apsKeHHBIX Ted. 3akoH KylioHa (3aBUCMMOCTD CHUJIbI B3aUMOJICHCTBUS 3aPSAKEHHBIX
TE€J OT BEJIMUMHBI 3aPSII0B U PACCTOSHUS MEKY T€JIaMM ).

Onektpuueckoe mnoje. Hampsxk€HHOCTh snekTpuueckoro mnoid. [IpuHuun
CYNEPHO3ULNHU dIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpudeckux 3apsaoB. DJIEMEHTapHBIN SJIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpOBOIHUKY U AURIIEKTPUKU. 3aKOH COXPAHECHUS IJIEKTPUUYECKOTO
3apsija.

DNEKTpUYECKU TOK. YCJIOBUS CYHIECTBOBAaHUS DJIEKTPUUYECKOTO  TOKa.
HNcTouHuKM TIOCTOSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B AKUJKOCTAX U razax.

Onektpuueckas  uenb. Cuna  TokKa.  DJEKTPUYECKOE  HaMpsKEHHE.
ConpoTuBieHUE MPOBOJHUKA. Y ACIBHOE COMPOTUBIICHHUE BellecTBa. 3akoH Oma s
yuacTka nenu. [locienoBarenbHoe U mapanieabHOE COSAMHEHUE TPOBOTHUKOB.



Pabota ® MOWIHOCTH BJEKTpUYECKOro Toka. 3akoH Jxoymns—Jlenma.
DNEeKTpUUECKUE LIENU U MOTPEOUTENH IEKTpUUYecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTHL. B3anMOAEWCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosje. MarouuTHoe noJie 3eMJIM U €ro 3HaUY€HHE JJIs J)KU3HU Ha 3emuie. OnbIT OpcTena.
MarauTHoe 1oje 3IEKTPUIEeCKoro Toka. [[puMeHeHne 3MeKTPOMarHuTOB B TEXHUKE.
JlelicTBM€ MArHUTHOTO TIOJiE HAa TMPOBOJHUK C TOKOM. OJEKTPOJBUIATEIb
MOCTOSAHHOTO  TOoKa. Mcmosib30BaHWME — BIEKTPOJBUTATENEd B TEXHUYECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Onertel @apanes. fBneHue snekTpoMarHuTHOM wHAykuuu. [IpaBwiio Jlenna.

DIIEKTpOreHepaTop. Cnoco0Obl MOJTy4YEeHUS AIEKTPUYECKOU SHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.

=

DIIeKTpU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOUCTBO U IEMCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.
[TpoBOTHUKH U JUBTECKTPUKH.
MoenupoBaHue CUJIOBBIX JIMHUHN 3JEKTPUYECKOTO MOJIS.
HNcTouyHMKM MOCTOSIHHOTO TOKA.
JIeHcTBUSA DIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeETPOM.
. I3MepeHue 37eKTPUIECKOTO HAPSKEHHUS BOJIbTMETPOM.
. PeocTaT 1 Mara3uH COnpOTUBIICHUH.
. BzanMmoelicTBre MOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH Pa3CICHUS TTOJII0COB MarHuTa.
. MonennpoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJIA HA MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATENb MOCTOSHHOTO TOKA.
. UccnenoBanue sBJICHUS 2JIEKTPOMAarHUTHON MHIYKIIUH.
. OnbiTel Dapanes.
. 3aBUCHMOCTh HaIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBHH €Tro
BO3HUKHOBEHUSL.
25. DJIEKTpOTreHEepaToOp MOCTOSHHOTO TOKA.
Jlabopamophuie pabomot u onvimot.
1. OmpITBl 1O  HAONIOACHUIO DJICKTPU3AIMM TN HWHAYKIHEH W TpH

LN U A WN
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CONPUKOCHOBEHUH.
2. HUccnenoBanne HAEWCTBUS DJIEKTPUUYECKOTO TIOJ1 Ha MPOBOJHUKU U
TTASJICKTPUKH.

CoOopka u mpoBepka pabOThI JICKTPUICCKOM TSN MTOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYIIETO0 Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHHS Ha PE3UCTOpE.

7. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JJICKTPUUECKOTO COMPOTUBICHUS
MPOBOJHUKA OT €T0 JJIMHBI, IIJIOIIA1 MOMEPEYHOr0 CEUCHHS U MaTepuaa.
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8. IlpoBepka IpaBuia CIOXEHUSA HANPSDKEHUM IIPU  IOCIEAOBATEIBHOM
COCMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna g CUIbl TOKA NPU IAPAJUIEIBHOM COCIUHEHUU
PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUUECKOTO TOKA, UAYILIETO YEPE3 PE3UCTOP.

11. OnpenesieHre MOIHOCTY IEKTPUYECKOr0 TOKA, BBIACIIIEMON HAa PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa, HUIYLIEr0 4Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenne KII/] HarpeBarens.

14. MccnenoBanue MarHuTHOIO B3aMMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO MOJISl MOCTOSHHBIX MarHUTOB MPU UX 00bEIMHEHUU U
pa3ielIeHNH.

16. MccnenoBanue QeUCTBUS JIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aMMOJEUCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HalIPaBJICHUS TOKa B KaTYyIIKE.

18. M3yueHue neicTBUS MAarHUTHOTO II0JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. 3mepenune KIIJ1 anexTpoaBUraTenbHOM yCTAaHOBKH.

21. OOBITBl IO HCCIEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM HWHAYKIHU:

HCCIICA0OBAHUC W3MEHCHUM 3HAYCHUS U HaIllpaBJICHUA MHAYKIIMOHHOI'O TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

MexaHnnueckoe nBHkeHue. MarepuanbHas Touka. Cucrema  oTcuéra.
OTHOCUTENBPHOCTh MEXaHWYECKOTO JIBHKEHUsA. PaBHOMEpHOE NpPSMOJIMHEWHOE
nBUKeHne. HepaBHOMepHoe mNpsiMoiuHeHoe ABuxkeHre. CpeaHsis U MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHeiHoe aBuxkeHue. CBoOogHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE nABIKEHHE MO OKpYy>KHOCTH. llepuomg m dacrtota oOpalieHwus.
JIuneliHas u yriioBas CKOpocTH. LIeHTpoCTpeEMHUTENBHOE YCKOPEHHUE.

ITepBoiii 3akoH Hprtotona. Bropoi 3akoH Herorona. Tpernit 3akoH HproToHa.
[TpuHUMI CyNIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHUs: cuiia TPEHUS CKOJBXEHHUS, CUjia
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSA. YCKOpPEHUE CBOOOIHOTO
najgenus. J[Bmkenue maHeT Bokpyr ConmnHpa. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue marepuanbHOM TOYKU. AOcomoTHO TBEpHOEe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MoOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenue ummysnbca. Mmnynbc cuiibl. 3aKOH COXpaHEHHS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanunueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIIPYTrOCTH, TPEHHUS.
CBs3b aHeprun u paboTel. lloTeHmanpHas »>Heprus Teja, MOJHATOIO Haj
MMOBEPXHOCTBIO 3eMiM. lloTeHIManpHast sHeprus cxaTou NpyxuHbl. KuHetnueckas
sHeprus. TeopemMa O KMHETHUYECKOW SHEPrUH. 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenne MeXaHMYECKOTO JBIMXKEHHUSI Telda OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TyT€ M TPaeKTOPHM ABMXKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MexaHM4eCKUX SIBJICHUH, MPOUCXOISANIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBMYKEHUHU OTHOCUTEIIBHO
KabuHeTa (QU3HKU.

3aBUCUMOCTh YCKOPEHMSI TeJla OT MacChl Tejla W JIEUCTBYIOIIEH HAa HErO
CHUJIBL.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummysibca Npu B3aMMOJEUCTBUU TEI.

[IpeobpazoBaHus HEPTrUU NMPU B3aUMOJICHUCTBUU TEI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJibca nMpu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKON PHEPruu MpHU JBHXKEHUU TeJa MOJ JECUCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

®

10.

11.

KonctpyupoBanue Tpakra s pa3roHa MU JajdbHEWIIEro PaBHOMEPHOIO
JIBHYKCHUS TIApUKa WA TEICHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHHS Opycka WM JBHXKEHUS
HIapyKa 1Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHne YCKOpEHHsI Tella MPU PaBHOYCKOPEHHOM JABUKEHUHU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHH TNPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CTU TMPU PABHOYCKOPEHHOM JBMKEHUU 03
HAYaJIbHOM CKOPOCTH IyTH OTHOCATCA KaK psAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHU BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJILHOTO JTaBJICHMUS.

Omnpenenenue kodphUIMEHTA TPSHUS CKOJTBXKEHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBHKEHHUH TeJa 10
TOPU30HTAIBHOM MMOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI  YOPYrOCTH IpU  NOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBMYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe neumkenne. OCHOBHBIC XapaKTEPUCTHUKH KOJCOAHHI: MEPHOI,
4acToTa, aMIUIATyJda. MaremaThdecKuii U NPYKUHHBIA MasTHUKU. [IpeBpaimenue
SHEPIUM NpH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaroiiue KOoJieOaHus. BoeiHyX/1€HHBIE KoJieOaHus. Pe3onanc.
Mexannueckue BoJiHbl. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomoapHbIe U onepevHbie
BOJIHBL. /[JIMHA BOJIHBI M CKOPOCTH €€ pacnpoCTpaHeHUs. MeXaHM4eCKHe BOJIHBI B
TBEPAOM TENE, CECMUYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHa. OtpaxenHue 3Byka. MH]pa3Byk u
YIBTPa3BYK.



Jemoncmpayuu.

1. HaOmionenune konebaHui Ten MOJ JEHCTBHEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

HabGmonenne konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmroneHne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MTONEPEYHBIX BOJIH (Ha MOACIIH).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

ﬂaﬁopamopnbze padomul u onvimol.

1. OmpeneneHue 4acTOThl U MEpHo/ia KojieOaHU MaTeMaTUUYeCKOTO MasTHUKA.

2. OmnpeneneHre 4acTOThl ¥ IEpHOJia KOJIeOaHUM MPY>KMHHOTO MasTHHUKA.

3. HccnenoBaHue 3aBUCUMOCTU TEpUOa KOJeOAHUW TMOABEHIEHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUHN TIPY>KMHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH IMepuoja KojeOaHUW Tpy3a, MOABEHICHHOTO K
HUTH, OT Macchl Tpy3a.

6. OmBITBI,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEepuojaa  KoJieOaHUi
NPY>KUHHOTO MasTHHKA OT MacChl Ipy3a M )XECTKOCTHU MPY>KUHBI.

7. W3mepenne yckopeHus CBOOOIHOTO TaICHHUS.

Paszpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMArHUTHOE noJie. DJIEKTPOMArHUTHBIE ~ BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana anexkTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOnekTpoMarHutHas npupoaa ceera. CkopocTh cBera. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHMIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUSA.

JlyueBast mogenb cBera. ctounuku cBera. [IpsMonnHeHOE pacpoCTpaHEHUE
ceera. 3atMeHuss Comnua u JlyHel. Otpaxkenune cera. Ilnockoe 3epkano. 3akoH
OTpa)KEHHUsI CBETA.

[Ipenomiienne cBeta. 3akoH TmpenoMiieHUs cBeTa. llomHoe BHYyTpeHHEe
oTpakeHue cBeTa. Mcrnosib30BaHKE MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX
CBETOBOJAX.

JIunza. Xon mydeit B muH3e. OnTrdeckas cuctema doToarnmapaTa, MUKpPOCKOTa
u Teneckona. ['1a3 kak onTuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxenne Oenoro cBera B chnektp. Ombitel  Helotona. CrnokeHue
CHEKTPaJIbHBIX I[BETOB. J(rcniepcus cBeTa.

Jemoncmpauuu.

[IpsAmMonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnrTryeckuil CBETOBO/I.

Xop nydelt B coOuparoiieit JnH3e.

XO0JI Tyder B pacCEeUBAIOIIEH JIMH3E.
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8. IlonmyueHue n300pa’keHU ¢ MTOMOILBIO JIUH3.

9. IlpuHuun aeiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lomyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamopnuie padomot u onvimot.

1. HccnenoBaHue 3aBUCHMOCTH yIila OTPaK€HUS CBETOBOrO Jiydya OT yria

nageHusl.

2. W3yuenue xapakTepuCTUK U300paXKeHUs MIPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTHM YIUia NMPEJOMIIEHHS CBETOBOTO JIyya OT yIJia

najeHus Ha TPAHULE «BO31YX—CTEKIIO».
4. TlonyueHune n300pakeHU C MOMOILBIO COOMpPAIOIEH JTUH3BI.
5. Omnpenenenre (QOKYCHOTO PAcCCTOSAHMSI M ONTHYECKON CHIIBI coOuparouiei
JMH3BI.

6. OIBITHI 11O PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO I[BETA NPEIMETOB NpH HUX HAOIIOIEHUM 4Yepe3
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Peszepdopna m mmanerapnas Mozenb atoma. Mojenb aroma bopa.
Hcnyckanue u norjoiieHue ceeta aromoM. KBaHTel. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oera- W ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HykinonHas monens atoMHOro sijipa. M3otomnel. PaguoakTuBHbBIE MTpeBpalieHHUs.
[lepuon monypacnaaa aTOMHBIX SIIEP.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apSJOBOrO W MAacCCOBOIO YHCEl.
OHeprusi cBsI3M aTOMHBIX saep. CBsI3b Macchl M SHEpruM. Peaknuu cuHTE3a U
nenenus anep. Mcrounuku sneprun CoJiHLA U 3BE3.

SAnepnas sHepreruka. JleWcTBUS pPAAMOAKTUBHBIX W3JIYYEHUH HaA IKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

CrekTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

Hab6monenue TpekoB B kamepe BuiibcoHa.

Pabora cu€Turka HOHM3UPYIONTUX U3TYICHUH.

Peructpanus nznydeHus: IpupOIHBIX MUHEPAJTIOB U MTPOIYKTOB.

./Iaﬁopamopubte pabomul u onvimol.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUM YACTHULBI IO TOPMO3HOMY IIyTH

(mo doTorpadusim).

3. M3mepenwue pagnoakTHBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTETHEHO-0000MAIOMNN MOYNb TIPEIHA3HAYEH /I CUCTEeMaTH3aIlluu U
00001IEeHUST TPEIMETHOTO COJIEPKAaHUS U OMbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
Ipy W3YYCHUH BCETO Kypca (HU3WKH, a TakkKe I TMOATOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY DJK3aMeHy Mo (u3uke mis o0ydarouuxcsi, BbIOpABIIUX 3TOT
y4eOHBII TpeaMeT.

[Ipy u3yyeHUH NAHHOTO MOIYJSl PEATM3YIOTCA U CHUCTEMATU3UPYIOTCS BUJIbI
JEsITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBACTCS JOCTHXKEHHE IMPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3yJbTaTOB  0OyueHus,  QpopMmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SABJICHUN MPUPOABI U TEXHUKU, OBJIAJICHUE YMEHUAMH OOBICHATH (HU3UUYECKUE
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SIBJICHUS, TPUMEHSAA IIOJIyYCHHbIC 3HAHMA, pElarh 3aJayd, B TOM YHUCIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHIMNIHANBHO AEATENBHOCTHBIA XapaKTep NAaHHOIO pas3lelia peain3yercs 3a
CYET TOro, UTO 00YYAIOIIHECs BHITIOIHSIIOT 3aJJaHUsI, B KOTOPBIX UM TpejiaraeTcs:

HA OCHOBE TIOJYYCHHBIX 3HAHUU paclo3HaBaTh M HAYYHO OOBSICHATH
dbu3nUecKue SIBJICHUS B OKPY KAOIICH MPUPOJIe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAY4YHBIE METOJbI MCCIIEAOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSIT HAay4YHbIE OCHOBBI HamOoJiee BaXHBIX JOCTHKCHUH COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEP, NMPAKTUUECKOTO HCIOJIBb30BAHUSA PA3JIUYHBIX HUCTOYHHKOB
SHEPIUM HAa OCHOBE 3aKOHA IIPEBPAICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue Qpu3nMKu Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs HAMPABIEHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANpPEeIMETHBIX W TPEAMETHBIX 00pa30oBaTelbHBIX
pE3yJIbTATOB.

B pesynbrate uzyuenus Gpu3Mku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs y

oOyyarorerocsi OynyT chOpMUPOBAHBI CIEAYIONINE JMYHOCTHBIC PE3YyJIbTaThl B
JaCcTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

— TPOSIBICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMU
bu3YecCKol HAYKH;

— IICHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHUEM JOCTHUKEHUU
buzuky;

— OCO3HAaHHUE BAXHOCTH MOPAIBHO-ITUYECKUX MPUHLUMUIOB B JEITEIBHOCTH
Y4EHOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUATHE DICTETUUYECKUX KadyecTB (DU3WUYECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAyKM Kak MOIIHOTO HWHCTPYMEHTa
NO3HAHMSI MHUpPAa, OCHOBBI Pa3BUTHS TEXHOJOTHM, Ba)KHEHIIEH COCTaBISOIIECH
KYJIbTYPBI;

— pa3BUTHME HAyYHOH JFOOO3HATENBHOCTH, HMHTEpeca K HCCIIeI0BaTEIbCKON
NEeATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOI0 0JIATOMOYYHS:
— OCO3HaHUE IIEHHOCTH O0€e30MacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBUJ O€30MaCHOrO TIOBEJCHHS Ha
TPAHCIIOPTE, HA JOpPOTaX, C DJIEKTPUYECKUM U TEIUIOBHIM 00OpYIOBaHHEM B
JOMAalTHUX YCIOBUAX;

— cpopMHPOBAHHOCTH HaBbIKAa pedieKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIHUOKY
U TAKOI'0 JK€ MpaBa y Ipyroro 4eJIOBEKa;

6) Tpy10BOr0 BOCIIMTAHMS

— AKTUMBHOE YYacTHE€ B PEHICHUWU MPAKTUYECKHX 3a71ay (B paMKax CEMbH,
o0pa3oBaTeIbHON OpPTaHM3aIu, TOPOJIa, Kpasi) TEXHOJIOTHYECKON M COIMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIE U (PU3NYECKUX 3HAHUIA;

— WHTEPEC K MPAKTHIECKOMY U3yUEHHUIO MPOodecCuid, CBI3aHHBIX C (U3HUKOM;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpHUEHTalUsd HAa TPUMEHEHHE (PU3NYECKUX 3HAHUW JJIs pPEIIeHUs 3a7ad B
00JaCTH OKpYXAIolmel Cpeapl, IUIAaHUPOBAHUS TIOCTYIIKOB W OICHKA HX
BO3MOXHBIX MTOCTIEICTBUU I OKPYKAIOLIEN CPEBI;

— OCO3HaHHME TJI00AIBHOTO XapaKTepa SKOJIOTHYECKHX MpodJieM M MyTed HX
peLICHUS;

8) amanTanmm K M3MEHSIOIIUMCH YCJOBUSM COUMAJIBHOW M TPHPOIHOM
cpeabl:

— NOTPEOHOCTH BO B3aUMOJIEUCTBUU MPU BHIMOJHEHUHN UCCIEIOBAHUM U TPOCKTOB
(u3MYeCKON HANPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHX;



e — TIOBBIIIEHWE YpPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
NEeSATENbHOCTD;

e — NOTPeOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4HCIE (HOPMYIHPOBATH
UJIeH, IOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHUE Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEW B 00JacTu
buzuky;
— IJIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3HUECKUX 3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBS3U MPUPOJbI, 00IIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3HUECKUX 3HAHUII;

e — OLEHKAa CBOMX JEHUCTBUM C YYETOM BIHMSAHUS Ha OKPYKAIOIIYIO Cpexy,

BO3MOXKHBIX TJI0OAJIBHBIX MMOCIIEICTBHM.
METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBOeHUS MpOrpaMMbl MO GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOyuaromerocss OyayT choOpMHpPOBaHb MeTampeJAMeTHbIe
pe3yJbTaThl, BKIIOYAIONIUE MO3HABATEIbHBIC YHUBEPCAIBHBIC y4eOHBIC JCHCTBHSA,
KOMMYHUKATUBHBIE  yHHUBEpPCAJbHbIC  y4eOHbIE  JICWCTBHS,  PETYJISITHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUSI.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3zoBblie JJornyecKkue 1ecTBUA:

e BBUSIBIISITH U  XapaKTepHU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(stBTIEHMI);

e YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIAcCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs ¥ CpaBHEHUS,

e BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOIOJIEHUAX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;

e BBISIBIISATH TNPUYUHHO-CJICJACTBEHHBIC CBSI3M MPU HU3YYCHHH (PU3NUECKUX
SBJIICHUN U TPOIIECCOB, JENATh BBHIBOBI C MCIOIb30BAaHUEM JCAYKTUBHBIX U
WHAYKTUBHBIX yMO3aKJIIOYEHUH, BBIJBUTaTh THUIOTE3bl O B3aWMOCBA3SIX
(bU3UYECKUX BEITUYNH;

e CAMOCTOSTENIBHO BBHIOMPATh CIOCOO pelIeHUs yueOHON (Pu3HUecKON 3amaduu
(cpaBHEHHWE  HECKOJBKMX  BapHaHTOB  peIICHMs, BBHIOOp  HaumOoiee
MOJIXOJISAIIET0 ¢ YYETOM CaMOCTOSATEIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !

e HCIIOJIb30BATh BOMPOCHI KaK UCCIEI0BATEIbCKUIT HHCTPYMEHT TTO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIIbHO COCTaBJICHHOMY IUIAHY OTBIT, HECIOKHBIN
du3nuecKkuii  SKCTIEPUMEHT, HEOOJBIIOoe HCCIeOoBaHUEe (PUIUUECKOTO
SIBJICHUS,

e OIICHUBATH Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(GOPMAIIHIO, MTOTYICHHYIO
B XOJI€ UCCJICIOBAHUS WU DKCIIEPUMEHTA;

e CaMOCTOSITENIbHO (pOPMYIHPOBATH OOOOIIECHHUS W BBIBOJBI MO pe3yiabTaTam
IPOBEIEHHOTO HAOJIIOICHHUSI, OTBITA, UCCIICTOBAHMSI;

e TMPOTHO3UPOBATH  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (UBHUECKHUX
MIPOIIECCOB, & TAK)KE€ BBIIBUTATH MPEJIONIOKEHUSI 00 WX Pa3BUTUH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:



MPUMEHATh PA3IMYHbIE METOJAbI, HMHCTPYMEHTBHI U 3alpPOChl MPHU MOUCKE U
orOope HH(OpMALMU WM JaHHBIX C YYETOM NPENJIOKEHHOM y4eOHOUI
dbuznyeckoi 3aaauu;

aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM IMPEACTABICHHUS;

CaMOCTOSATEJIbHO ~ BBIOMPATh  ONTHUMANbHYIO  (OpMy  IpeAcCTaBIICHHS
UH(GOPMALIMK U WILTIOCTPUPOBATH PEIIaEMbIE 3a/1a4U HECIOKHBIMHU CXEMaMH,
auarpaMMaMu, MHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B Xo/€ OOCYXJIeHMs ydyeOHOro Marepuaia, pe3yJbTaToB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKTAeMOU TEMBI H
BBICKA3bIBaTh WJICH, HAIlCICHHbIC Ha pEIIeHWE 3aJadyd U MOJJepKaHHUE
OJ1aroXKenaTeIbHOCTH OOIIECHUS;

COIIOCTABIISATh CBOM CYXKJEHUS C CYXKJICHHUSIMHU JIPYTHX YYACTHHUKOB TUANIOTA,
OOHaApYXHUBATh Pa3IN4Ne U CXOJICTBO TO3HIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABNIATH PE3YyIbTAThl BBITTOJIHEHHOTO (U3MYECKOTO OIbITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

NIOHMMATh U HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIANBUIYATbHON
paboTHI IPH PEIICHUU KOHKPETHOH (PU3NIECKON MTPOOIIEMEI;

NPUHUMATH [IETTH COBMECTHOM ACSITENLHOCTH, OPTaHN30BBIBATh JEHCTBUS 110
€€ JOCTHMIKCHHIO: PACIIPEACISATh POIU, 00CYKIaTh MPOIECCHl M PE3yIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBIIIOJTHATH CBOIO YacTh pabOTHI, JOCTHrasi KauyeCTBEHHOI'O pe3yibTaTa IIo
CBOEMY HAIpPAaBICHHUIO U KOOPAMHUPYS CBOM NEHCTBUS C APYTUMH 4YJICHAMH
KOMaH/IbI;

OLIEHMBATh KadeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIFHO C(OPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHA.

PerynsiTuBHbIe yHHBepcalbHbIe YUeOHbIe JAeiicTBUS

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMUX IS
pereHus GU3NIEeCKUX 3HAHUM;

OpUEHTUPOBATHCS B  Pa3UYHBIX  MOAXOJAaX  MPHUHATUS  PEHICHUHN
(MHIMBHUIyaIbHOE, TPUHATHE PEIICHUS B TPYIIeE, NPHUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSATETILHO COCTaBIIATH QJITOPUTM peIICHUs (PU3NYECKON 3aJaud WU
IUTAaHA WCCJIEIOBAHUSA C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/ijlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYyallMH U IIpeiaraTh IJ1aH €€ U3MECHEHUS,
OOBSCHATh  TPUYUHBI  JOCTHKEHUS  (HEJOCTIDKCHHS)  pPe3yJbTaTOB
JeSITETHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJTHEHUS
(bu3HIECKOTo UCCIEAOBAHMS I MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MCHHBIIIUXCS  CUTYyallUi, yCTAHOBIEHHBIX  OIMMOOK,  BO3HUKIIUX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;



CTaBUTh €051 HA MECTO JPYTOro 4ejaoBeKa B XOJ€ CIOpa MM JUCKYCCHM Ha
Hay4YHYI0 TEMY, TIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;
MPU3HABATH CBOE MPABO Ha OMIMOKY MpH pelIeHUH (PU3UUECKUX 3a/1ay WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonny oOydenust B 7 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIH30BaTh MOHATHUS: PU3MUECKHUE U XUMHUUECKHUE SIBJICHUS, HAOIIO/ICHHE,
AKCTIEPUMEHT, MOJIeNb, TUIOTE3a, C€IUHMIBI (U3NYECKUX BEJIWYUH, aTOM,
MOJIEKYyJla, arperaTHbleé COCTOSIHHUA  BellecTBa  (TBEpAOE,  KHUAKOE,
ra3oo0pa3Hoe), MEXaHUYEeCKOe JIBH)KEHHE (paBHOMEPHOE, HEPABHOMEPHOE,
NpSMOJIMHEHHOE), TpaeKTopus, pPaBHOACHUCTBYIOIIAas cwia, aedopmarms
(ynpyras, IiacTuyeckas ), HEeBECOMOCTh, COOOIAIOIIUECS COCY/IbI;
paznuuath siBiaeHus (nuddys3us, TEIoBOe IBUXEHUE 4YaCTHUIl BEIIECTBa,
paBHOMEpPHOE  JIBUKECHHE,  HEpPAaBHOMEpPHOE  JIBUKEHHE,  HWHEpLHs,
B3aMMOJICVCTBUE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCHIO
BpallleHUs1, TIepeadya AaBICHUST TBEPABIMU TEIAMH, KUJKOCTIMHU U ra3aMu,
aTMoc(pepHOE JaBJICHHE, IUIaBaHUE TeJ, NPEBPAILECHUS MEXaHHUYECKOU
SHEPryuu) MO ONUCAHUIO UX XAPAKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUE;

pacrio3HaBaTh  MPOSBICHHUE  W3YyYCHHBIX  (U3WYECKUX  SBICHUM B
OKpYXalollleM MHupe, B TOM uucie (uudyeckue SsBICHUS B MPHUPOJE:
IIPUMEPBI JIBMKEHUS C PA3JIMYHBIMUA CKOPOCTSAMU B JKMBOM U HEXKUBOU
IpUpoAe, JACUCTBUE CWIBI TPEHHUs B MPUPOJE U TEXHUKE, BIUSIHUE
aTMOC(EpHOTro JaBJICHHUS Ha KUBOW OpraHu3M, IJIaBaHWE PBIO, pblYard B
TEJIE YeJIOBEeKa, MPHU 3TOM IEPEBOAMTH MPAKTHUUYECKYIO 3ajady B Y4YEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PUBUYECKUX SBJICHUN;
OMKCHIBATh W3YYCHHBIE CBOMCTBA TN W (PU3UUYECKHUE SIBIICHUS, UCIOJbB3YS
dusznueckre BeIUUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, MyTh,
CKOpPOCTb, CPEIHSAS CKOPOCTb, CUJA YIPYIOCTH, CHJIa TSKECTH, BEC Tela,
cuia TpeHus, JaBlieHHue (TBEPIOro Tela, KUIKOCTH, ra3a), BRITAIKUBAIONIAs
CWJIa, MeXaHudeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KO3 (UIIMEHT TI0JIE3HOTO  JEWCTBHSI MEXaHW3MOB, KWHETHYEeCKas U
NOTEHUWAJIbHAs JHEPrusl), MNpU ONHCAHWU T[PABWIBHO TPAKTOBAThH
(U3MYECKHUI CMBICIT WCIIOJIB3YEMbIX BEJIMYWH, UX OO03HAYCHUS M CIUHUIIBI
du3nuecknx BENWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
¢u3nuecKky0 BETUYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBAa TeN, (U3UYECKHUE SBICHUS H IPOLECCHI,
UCIIONIB3YSl TMpaBWJIa CIOXKEHUs cuil (BOOJIb OJHOM mIpsiMo#), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBECUs pbryara (0i0ka),
«30JI0TO€ MPABUJIO» MEXAHUKHU, 3aKOH COXPAHECHUS MEXAHWYECKOM SHEPIUH,
IpH 3TOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHAa W 3aIMCHIBATH €TO
MAaTeMaTHYECKOE BBIPAXKEHNUE;

OOBSACHATHh (PU3UYECKUE SBICHUS, TPOIECCHI U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTYyallMl MPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE W3 |—2 JIOrMYEeCKUX
maroB c omnopo Ha 1-2 u3y4eHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUIA,
(GU3NYECKUX 3aKOHA WUJIU 3aKOHOMEPHOCTH;



permarh pacuéTHbIC 3a1auu B 1—2 AEUCTBUS, UCIIONB3Ys 3aKOHBI M (DOPMYJIBI,
CBsI3bIBaOIINE (DU3UUYECKUE BEIUUYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJlauu
3alUChIBATh KPATKOE YCJIOBUE, MOJACTABIATh (U3UYECKUE BEIUYUHBI B
GopMyNIBI W TPOBOIWUTH PACUETHI, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEOOXOoAUMBbIE  JUIsl  pElIeHus  3a7ady, OIECHUBAaTh  PEaTMCTUYHOCTD
MOJIy4EHHOU (DU3NUECKOU BEITUYUHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh TPH  TTOMOIIH
(bU3UYECKUX METOJ0B, B ONMMCAHUU HCCIEIOBAHUS BBIACISATH MPOBEPSEMOE
npeAnoiokeHue (TUnoTe3y), pa3indath U MUHTEPIPETUPOBATH MOTYUCHHBIN
pe3yibTaT, HaxXOAuTh OIIUOKM B XOJI€ OMbITA, AENaTh BBIBOJBI MO €ro
pe3ynbTaTam;

IIPOBOJUTE OMBITHI IO HAOIOACHUIO (PU3MYCCKUX SBJICHUN WIH (HU3UICCKUX
CBOMCTB Tei: (HOPMYJIUPOBATh MPOBEPSEMBIC MPEAMNONOKEHUSI, COOUpaTh
YCTAHOBKY W3 TPEIJIONKEHHOTO0 O0OpYJOBaHUsI, 3aMUCHIBATH XOJ OMbITA U
(bOopMyITHpPOBATH BHIBOIBL;

BBITIOJIHSITh MPSMbBIE U3BMEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tesna, 00bEMa,
CWJIBI W TEMIIepaTypbl C WCIOJb30BaHUEM aHAJOTOBBIX W IH(PPOBBIX
npuOOpOB, 3alUCHIBATh IOKa3aHUS TPUOOPOB ¢ Y4ETOM 3aJ]aHHOU
a0COJIFOTHOM TOTPENTHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTHU OJHOU (U3UYECKON BEITUYHHBI OT
JAPYrol C UCIOJIB30BAaHUEM TIPSIMBIX HW3MEPCHHH (3aBUCUMOCTH ITYTH
PAaBHOMEPHO JBIIKYIIETOCS TeJia OT BPEMEHH JBUKEHUS TeJa, CUJIbI TPCHHS
CKOJBXKEHUSI OT Beca TeJjla, KadecTBa OOpaOOTKHM TOBEPXHOCTEH Tel u
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOIIAJU COMPUKOCHOBEHUS TEJ, CHIIbI
yIPYrOCTH OT YIJIMHEHHs TPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTpY>KEHHON YaCTH Tella U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT IIYOMHBI, Ha KOTOPYIO TOTPYKEHO TEeO0, YCIOBHI
IUTaBaHUsS TeJ, YCJIOBMI paBHOBecHs pbluara M OJIOKOB), y4acTBOBAaTh B
TUTAHUPOBAHUU Y4EOHOTO MCCIEI0BaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIenysl TMpeIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJIbTaThl
MOJIYYCHHON 3aBUCHMOCTH (DU3MYECKUX BEIUYMH B BHUJEC MPEIIOKECHHBIX
TabJIUIl ¥ TpadUKOB, A€NaTh BEIBOIBI MO PE3yIbTaTaM MCCIEIOBAHUS;
POBOJAUTh KOCBEHHBIE HW3MEpPEHUS (PU3HUECKHX BEIUYUH (TUIOTHOCTH
BEIIECTBA KUJIKOCTU U TBEPAOTO Teja, CHia TPEHUS CKOJBXKEHUS, TaBICHUE
BO3/lyXa, BBITAJIKUBAIOIAsl CHUJa, JIEUCTBYIONIAs Ha TMOTPYKEHHOE B
KHUJAKOCTH TEN0, KOAIPDUIIMEHT MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB),
ciuenysi TPEMIOKCHHOW WHCTPYKIIMW: TP  BBIIOJIHEHUH HW3MEPEHUN
coOupaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIISATH 3HAUYCHUE MCKOMOM
BEJIMYUHBL;

coOMI0IaTh TpaBIJIa TEXHUKHA O€30MacHOCTH Mpu paboTe ¢ I1abopaTOPHBIM
000pyTI0BaHUEM;

yKa3bIBaTh MPUHIIUIIBI JCHCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, IUHAMOMETP, COOOIIAIOMIUECS COCYAbl, OapoMeTp, phIvar,
IOJIBYDKHBIN M HETIOJIBIKHBIHN OJIOK, HAKIIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh  MPHUHIMIBI  JCUCTBUS  W3YYEHHBIX MNPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpOM HA WX oONucaHus (B TOM YHCIE:
MOJNIITUITHUKA,  yCTPOMCTBO  BOAONPOBOMAA, THIAPABIMYECKUN  Tpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBON HACOC, aPEOMETP), UCTIONB3Ys 3HAHUS O
CBOMCTBaxX (PU3MUECKUX SIBICHUW U HEOOXOJIUMBble (PU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;



MPUBOJUTH IPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPax) NPAKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUHM B TOBCEAHEBHOM JKM3HM  JUIS
oOecrneueHus: 0€30MaCHOCTH MPU O0paIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPOICTBAMHU, COXPAaHEHHUSI 310POBbsI U COOIOACHUS HOPM SKOJIOTHYECKOT0
IOBEJCHUS B OKPYXKAIOILIEH CPELE;

OCYLIECTBJISITh  OTOOpP HMCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHM C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM W NOyTEM CpaBHEHUS  PA3NIMYHBIX HCTOYHHMKOB  BBIJCISATH
uH(bOpMaIIMIO, KOTOpasl SBISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh IPHU BBINMOJIHEHUM YYEOHBIX 3aJaHU Hay4HO-TIOMYJSPHYIO
AUTEepaTypy (HPU3MUECKOro COJIepKaHMs, CIPABOYHbIE MaTepUalbl, PECypChl
cetu MuTepHer, BrageTh NpuUéMaMU  KOHCIIEKTHMPOBAaHUS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHbIE KpAaTKHUE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHUKOB MHGOpMALMH (PU3UYECKOTO COAEpP>KaHUS, B TOM
quclie MyOJIMYHO JIeNIaTh KpaTKUe COOOIEHUs O pe3yJsibTaTaX MPOEKTOB WU
y4eOHBIX HCCIIEIOBAaHUN, MPU ITOM TPAMOTHO HCIOJIb30BaTh H3yUYEHHBIN
NOHSATUMHBIA anmapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYILJICHUE
MIPE3CHTALNEN;

IpU BBIIIOJIHEHUH YYE€OHBIX TPOEKTOB U HCCIEIOBAHUN paclpenesTh
00S3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C TIOCTAaBICHHBIMHM 3aJa4aMH,
CIeIUTh 3a BBHINOJHEHHWEM IUIaHA JIeWCTBUM, aJeKBAaTHO OILICHUBAThH
COOCTBEHHBI  BKJaJ B  JACITEIbHOCTh  TPYMNIbI,  BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K xonmy oOydenust B 8 kiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh TMOHSATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE€ COCTOSIHHS BELIECTBA, KPUCTAILIMYECKUE U
amop(HbBIE Tella, HACBIIICHHBIN U HEHACHIIIEHHBIN Map, BIAKHOCTh BO3/1yXa,
TEMIIEpaTypa, BHYTPEHHSSI 3HEPrusi, TEIUIOBOW [IBUTATEllb, 3JIEMEHTApHBIN
ANEKTPUUYECKUI 3apsjl, JIEKTPUUECKOE I0JI€, IPOBOJHUKU U JTUAJIECKTPUKH,
MTOCTOSIHHBIN AJIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

paznuuath SBJICHUS (TEIUIOBOE pACIIMpPEHHE W CKaThe, TeIuionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAauyMBAHUE, KAMWUIAPHBIC SBJICHUS, HCIIAPEHHUE,
KOHJICHCALIUs, IUIABIICHHE, KpUCTAUIM3auusa (OTBEpAEBAHUE), KUIICHHUE,
Terionepeaayda (TerIonpoOBOAHOCTh, KOHBEKIUS, U3TYyUYEHHUE ), JICKTPU3ALIUS
TE€J, B3aUMOJEHUCTBHE 3aps/iOB, ACHCTBUS AJIEKTPUUYECKOrO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICMCTBUE MArHUTOB, IEWCTBHE MAarHUTHOTO TOJISI Ha
OPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHAas WHAYKIHUA) IO OMUCAHUIO X
XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX IJAHHOE
¢dusnueckoe SBICHUE;

pacmo3HaBaTh  MPOSIBICHHE  HM3YYCHHBIX  (PU3WYecCKUx  SBICHUN B
OKpYXaIoleM MHUpe, B TOM Yucie (u3udeckue SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KaNWJUISIPHBIC SIBIICHUS B MPUPOJAE, KPUCTAILIIBI
B mpupojie, uznyyenue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
oOpa3oBaHHWE pOCHI, TyMaHa, WHeEs, CHera, OJJICKTPUYECKHUE SIBIICHUS B
aTMocdepe, IIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJie 3eMIIH,
npeiid MoiaocoB, poJib MATHUTHOTO TOJIA JJIS KU3HU Ha 3emile, MOJSPHOe
CISIHHE, IIPH 9TOM IIEPEBOIUTH MPAKTHYCCKYIO 3a1aqy B yqe6Hy}o BBIJICIISATh
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKHU) (PU3UYECKUX SIBICHUN;



OTNKCHIBAaTh M3YYCHHBIC CBOWCTBA TelN W (PU3UYECKHE SIBICHHS, MCIOIB3YS
(husMuecKUe BENMYMHBI (TEMIEpPaTypa, BHYTPECHHSS SHEPIUs, KOIUYECTBO
TETUIOTHI, y/IeJbHAs TETUIOEMKOCTD BEIIECTBA, y/IeIbHAS TEIJIOTA IJIaBICHUS,
yIenbHasl TETIOTa TapooOpa3oBaHMsl, yeIbHAS TEIIOTa CTOPAHUs TOIUINBA,
KOO(QUIIMEHT TOJE3HOTO JACWUCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAsS
BIAKHOCTh BO3AYyXa, JJIEKTPUUYECKUH 3apsj, CHIa TOKa, JIIEKTPUUYECKOE
HampsDKEHUE, COMPOTUBICHUE TMPOBOJHUKA, YACIHbHOE COMPOTHBICHUE
BEIIeCTBa, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKa), MPH OIHMCAHUU
NpaBUIBHO TPAKTOBATh (DU3MUECKU CMBICI HWCIOJIB3YEMBbIX BEIWYHH,
000O3HaUeHUsT W E€IMHMLBl (PU3MYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (DU3MYECKYI0 BEIWYHHY C APYTMMH BEITUYHHAMH,
CTPOHTH IpapvKN M3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYNH;
XapaKkTepu30BaTh CBOWCTBAa TeJ, (U3MYECKUE SBICHUS W MPOIECCHI,
UCTIOJNB3Ysl OCHOBHBIC TIOJIOKCHHUS MOJIEKYISIPHO-KHHETUYECKOW TEOpHHU
CTPOCHHS BEIECTBA, MPUHIUI CYNEPIO3UIMUA ToJieH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHus 3apsja, 3akoH OMa JuIsl ydyacTka IerH, 3aKOH
Jxoyns—JIeHna, 3akoH COXpaHEHHWsI SHEPTUH, MIPH 3TOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MAaTEMAaTHIECKOE BBIPAKEHHE;
OOBSICHATh (U3MYECKUE MPOIECChl M CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluli TPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHOCIICICTBEHHBIC CBSI3H, CTPOUTHh OOBSCHEHUE M3 |—2 JIOTHYECKUX
IaroB ¢ Omopoil Ha 1-2 W3yYEHHBIX CBOWCTBAa (U3UYECKUX SIBICHHM,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3a1auu B 2—3 JAEUCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3BbIBAIONINE (PU3MUECKHE BEJIMYMUHBI: HA OCHOBE aHajW3a YCJIOBHS 3a7auH
3aMKMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTATOK JAHHBIX JJIA PEIICHUS
3a/layu, BbIOMpaATh 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIE Uil €€ pelleHHUs,
NPOBOAUTH pacy€Thl W CPABHUBATH IMOJYYEHHOE 3HAaYeHUE (U3HUECKOM
BEJIMYUHBI C U3BECTHBIMU JAHHBIMH;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PpEHIUTh TPH  TTOMOIIU
(¢u3MUeCKX METOJO0B, HCHIOJb3Yys ONUCAHUE WCCIEAOBAHUS, BBIIEIATDH
IpoBepsieMOe  MPEIINONIOKEHUE, OIEHHWBATh  MPABUJIBLHOCTH  TMOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIaTh BBIBOIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJECHUIO (PU3UYCCKUX SBICHUN W (HU3NUECKUX
CBOMCTB TeJ (KamWUIsIpHBIC SBJICHUS, 3aBUCUMOCTD JIaBJIICHUS BO3AyXa OT €ro
o0BEMa, TeMmMmepaTrypbl, CKOPOCTH TpOIecca OCTHIBAHUS M HArpeBaHUs IPHU
U3JIyYEHUU OT LBETa U3Jydaroniel (IMOrIoaolieil) TIOBEpXHOCTH, CKOPOCTh
UCTapeHusl BOAbI OT TEMIEPATyphl )KUIKOCTH U IJIOWAAN €€ MOBEPXHOCTH,
ANIEKTpU3allds TeIl U B3aUMOJEHUCTBUE  DJJIEKTPUUYECKUX  3apsioB,
B3aMMO/ICUCTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yaJM3allis MarHUTHBIX IOJIEH
HOCTOSIHHBIX MarHUTOB, I€WCTBUS MAarHUTHOT'O IOJI HAa IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHnuTa, CBOMCTBA JIEKTPOJIBUrATENISl TIOCTOSHHOTO TOKA):
(GopMynupoBaTh MpOBEpPsSEMbIE MPEAINOJIIOKEHNU, COOUpPAaTh YCTAHOBKY H3
HPEI0KEHHOTO 000pYyIOBaHUS, OMUCHIBATH XOJ OIBITa U (OPMYJINPOBATH
BBIBO/IBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS TEMIEpPaTypbl, OTHOCUTENBHON BIIaXXHOCTH
BO3AyXa, CHJIBl TOKA, HANpPSDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npubOpOB_ U JATYNKOB (YU3UYCCKHX BCIMYHMH, CPAaBHHBATb PE3YJIbTATHI
M3MEPEHH ¢ y4ETOM 3a/[aHHOI a0COIIFOTHOM MOrPEIIHOCTH;

MPOBOJUTH HCCJIEIOBAaHUE 3aBHUCHMOCTH OJHOW (PU3UYECKONW BEITUYHMHBI OT
ApPYyrol ¢  HWCHOJNB30BAaHMEM  TMPSIMBIX  W3MEPEHHH  (3aBUCUMOCTH



COTIPOTHBIICHUS TTPOBOJHUKA OT €0 JITTUHBI, IUIOMIAIN TONEPEUYHOTO CEUCHUS
U YACIBHOTO COMPOTHBIICHHS BEIISCTBA MPOBOAHUKA, CHIIBI TOKA, WIYIICTO
yepe3 TMPOBOAHUK, OT HAMpsHKCHWS Ha MPOBOJHUKE, MCCICIOBAHUE
MOCJICIOBATEIPHOTO W TMApaJIEIbHOTO  COCIMHCHHWHA  TPOBOJIHHKOB):
TUTAHUPOBATh UCCIICAOBaHUE, COOMPATh YCTAHOBKY W BBIMTOTHATH U3MEPCHHS,
clenys TMPEUIOKEHHOMY IUTaHy, (UKCHPOBATh PE3yJbTaThl IOJYUYCHHON
3aBUCUMOCTH B BHJIC TAOJHI] U IPaUKOB, JeIaTh BBIBOJBI MO pe3ybTaTaM
UCCIICIOBAHUS;

NIPOBOAUTh KOCBEHHBIC W3MEPECHHMS (U3MYECCKUX BEIMYMH (yACIIbHAS
TEIUTIOEMKOCTh BEIIECTBA, CONMPOTHBIICHHUE MTPOBOJHUKA, pab0OTa U MOIIHOCTh
AIEKTPUYECKOTO TOKA): TUTAHUPOBATH U3MEpCHUS, coouparh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIOKEHHON HHCTPYKIIUU, W
BBIYHCIISATh 3HAUCHHUE BEIIMYUHBI,

cOOJTI0IaTh TPaBHJIa TEXHUKHA OC30IAaCHOCTH MpHU paboTe C J1abOpaTOPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh  NPUHIMIBI  JCWCTBHS  M3YYCHHBIX  NPUOOPOB U
TEXHHYECKUX YCTPOUCTB C OMOPOM HAa WX OMHMCAHMS (B TOM YHCJIC: CUCTEMA
OTOIUICHMS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETpP, BOJbTMETP,
CUCTUUK ODJICKTPUUYCCKONH DHEPrUH, DJICKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPOIIPHUOOPHI (mpuMepsI), ANCKTPUYCCKHUE
NPEIOXPAaHUTEH, SJICKTPOMArHHUT, 3JCKTPOJBHUIaTeIb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUCCKUX SIBICHHH M HEOOXOIUMBIC
du3HUecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPOMCTBA U HU3MEPUTEIIbHbBIE
npuOOpPHI IO CXeMaM U CXEeMaTHYHBIM PUCYHKaM (3KUJKOCTHBIN TepMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTaTeIb BHYTPEHHETO CTOpaHMs,
AJNIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl DJJICKTPUUYECKUX Ieme cC
MOCJIEIOBATENIbHBIM U TapajlIeTbHBIM COEAMHEHUEM 3JIEMEHTOB, pasinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIEeTIeH;

PUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIMIO O MMPUMEPax) MPAKTHIECKOTO
UCIIONIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW IKU3HU  JUIS
obecrieueHus1 6€30MaCHOCTH MPU OOpaICHUN ¢ TPUOOPAMH U TEXHUUYECKUMU
YCTPONCTBAMU, COXPAHEHHUSI 3I0POBbsI U COOJIIOACHUS HOPM SKOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYXKAIOIIEH cpelie;

OCYIIECTBIISITH TOMCK MHPOpMauu PU3NYECKOoro coaepkanus B MIHTepHeTe,
HAa OCHOBE HMEIONIMXCA 3HAHUW U MYyTEM CpPaBHEHHS JOTOJHUTEIBHBIX
MUCTOYHUKOB BBICNATh WH(GOPMAIINIO, KOTOpas SBISIETCS MPOTUBOPEUHBOMA
WJIH MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBIMOJHEHUU YYEOHBIX 3aJaHUA HAYYHO-TIOMYJISPHYIO
aUTepaTypy (HU3MUIECKOTO CONEepIKaHMs, CIPABOYHBIE MaTepHUalbl, PECypChl
cetu UuTepner, BrnageTh mNpuUEMaMU  KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W KPATKUE YCTHBIE COOOIICHUS,
0000mass WHPOPMAIMI0O W3 HECKOJBKHX HCTOYHHUKOB  (PU3HUECKOTO
COJIepKaHMsl, B TOM YHUCJIE MyOJWYHO MPEACTABISTH PE3yIbTaThl MPOCKTHOM
WIA UCCIIEIOBATEIbCKON NEATeTLHOCTH, TIPH ATOM T'PaMOTHO HCIOJB30BaTh
W3YYCHHBI TOHATUUHBIM  ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH;

MpPU  BBIMOJTHEHUU YYEOHBIX TMPOCKTOB W HWCCICAOBAHMA (PU3HUECKHUX
MPOIIECCOB  paclpeeysaTh OOS3aHHOCTH B TPyNIe B COOTBETCTBHH C
MMOCTABJICHHBIMU 33Jla4aMU, CIICUTh 3a BBIITOJIHCHHEM IJIaHa JIEUCTBUUA U



KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHHUBATh COOCTBEHHBIM BKJIaJ B
NEATEIIbHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBUE,
MPOSBIISASI TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

K xonny oOydenust B 9 kiacce npeaMeTHbIE pe3yiabTaThl HA OA30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIHUXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHSA: CHUCTeMa OTCYETa, MaTepHalbHas  TOYKa,
TPACKTOPHUS, OTHOCHUTEIBHOCTh MEXaHMUYECKOTO MABWKCHHS, aehopmarius
(ympyrasi, TUIacTHYecKas), TpPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh W TEPETPy3KH, LEHTP TKECTH, aOCONIOTHO TBEPAOE Teo,
IIEHTP TSOKECTH TBEPIOTO Teja, PAaBHOBECHE, MEXaHMYECKHE KOJeOaHUS |
BOJIHBI, 3BYK, HH(QPa3BYK U YJIBTPA3BYK, AJICKTPOMArHUTHBIC BOJIHBI, ITKaja
AIICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JTaIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUsI W TIOTJIONICHMS, ainb(pa, OeTra- M raMMa-u3iydeHHUs, WU30TOIIbI,
sIepHasi PHEPTeTUKA;

paznuyath SBJICHUS (PaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KCHHE, CBOOOJHOE
najcHUE TeJI, PAaBHOMEPHOE IBWIKCHHE 1O OKPY)KHOCTH, B3aMMOJICHCTBHE
TEJI, PEaKTUBHOE [IBIDKCHHE, KoJieOaTeIhbHOE MBIDKEHHUE (3aTyXarolue |
BBIHY)KJICHHBIC KOJICOaHMsI), PE30HAHC, BOJHOBOEC JIBFDKCHHE, OTPaKCHHE
3BYKa, TPSIMOJIMHEHHOE PACIPOCTPAHCHHUE, OTPAKEHUE W TIPEIOMIICHHE
CBETa, MOJTHOEC BHYTPCHHEE OTPAKCHHE CBETA, Pa3JIOKeHHWE Oeloro cBeTa B
CIIEKTP U CJIOKCHUE CIICKTPAJIbHBIX I[BETOB, JUCIIECPCHSI CBETA, CCTCCTBCHHAS
PaMOaKTHBHOCTh, BO3HMKHOBCHUEC JHWHEWYATOrO CIHEKTpa HM3JIyYCHUS) IO
ONMMCAaHUI0 WX XapaKTepHBIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PH3MUecKoe SBICHHE;

pacrmo3HaBaTh  TPOSBICHHE  W3YYCHHBIX  (U3NYCCKUX  SBICHUA B
OKpyXarmeM Mupe (B TOM 4YHCiIe (QUINYECKHE SBICHUS B TPUPOJIE:
NPUINBBI U OTIUBBI, NBHKCHHE TIaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE
IBW)KCHHWE OJKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB KHMBOTHBIMH,
3eMJIETPSICEHUE, CCHCMHUUYECKUE BOJIHBI, IIyHAMH, 3XO0, [BETA TEJI, ONTHYECKUE
SBIICHUST B TIPHPOJE, OWonormueckoe  JICWCTBUE  BHUIUMOTO,
yIabTPaQHUOICTOBOTO W  PEHTITEHOBCKOTO  W3IYYCHHH, €CTECTBEHHBIN
paJMOaKTUBHBIA (POH, KOCMHUYECKHE JIy4YH, PaJHOAKTUBHOC W3ITYUCHHE
IPUPOTHBIX MUHEPAJIOB, ICUCTBUE PAJIMOAKTUBHBIX U3ITyYCHUH HA OpraHU3M
YeNOBEKa), NPH ITOM MEPeBOJUTH MPAKTHYECKYIO 3ajauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) GU3UICCKUX SIBIICHUH;
OMKCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3MUYECKHUE SIBIICHUS, UCIOJbB3YS
¢usnueckre BENMYUHBI (CpEqHSE W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IepeMelieHne, MyTh, YrioBas
CKOPOCTb, CHJAa TPEHUsS, CWla YIOPYIrOCTH, CHUJAa TSHKECTH, YCKOPECHHE
CBOOOJTHOTO TAaJCHHS, BEC Tela, WMIYJIbC Tella, UMITYJIbC CHIIBI,
MeXaHu4eckass paboTa W MOIIHOCTh, TMOTCHIMAIbHAS SHEPTHs TeJa,
MOJTHATOTO HAJ[ TMOBEPXHOCTBIO 3€MJIHM, TMOTCHIIMATBHAS JHEPTUs CIKATON
NPYXUHBI, KHHETUYECKAsl SHEPTHs, TIOJTHAS MEXaHUYECKasi dSHEPTHS, TIEPUO.
M YacToTa KoJeOaHWil, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TIIOKa3aTelb TMPEJIOMIICHHsSI CpEeIbl), TPU OMHCAHHUH
NPaBWIBHO TPAKTOBATh (DU3UYECKUN CMBICT WCTIOIB3YEMBIX BEIIWYHH,
000O3HaUeHUsI W €NWHMIBI (U3WUECKHX BEJIMYHMH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYI (U3MYECKYI0 BEIWYUHY C APYTHUMH BEIUYHHAMM,
CTpOUTH TpaWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYHH,



XapaKTepU30BaTh CBOMCTBA TeJl, (PUIMYECKUE SBICHHUS U MPOIIECCHI,
WCIOJNb3Yysd 3aKOH COXPAaHEHUsI SHEPruH, 3aKOH BCEMHUPHOIO TSITOTEHUS,
MPUHIUIT CYNEPIIO3UIIUU CUJI, TPUHITUIT OTHOCUTENBHOCTH [ anuses, 3aKOHbI
HproToHa, 3aK0H COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsSJ0BOTO M MACCOBOTO UHWCEN MPHU SIEPHBIX
peakIusix, MpU OTOM JlaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

OOBSICHATh (U3UYECKUE TPOIIECChl W CBOMCTBA TEJ, B TOM YHCIE€ U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTMYECKUX
IaroB C ONOpod Ha 2—3 HU3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUMH,
(bU3UYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a7a4u (ONMUPAOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIONIB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DU3NUYECKUE BEIUYMHBI: HA
OCHOBE aHaJM3a YCJIOBHUS 3aJa4 3alKChIBaTh KPATKOE YCIOBUE, BBISBISATH
HEJIOCTAIONMe WM WM30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYIIBI,
HEOOXOAUMBIE IS  pelIeHUs, TMPOBOJAUTh pacuéThl H  OIICHUBATH
PEaTUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS (PU3HMUECKON BETUUUHBI;
pacrio3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh TP  TTOMOIIHU
(GU3UYECKUX METOJIOB, WCIIOJIB3Ysl OIMCAHUE WCCIICIOBAHMS, BBIJCIATh
poBepsieMOe  TPEANOJIOKEHNWEe, OIEHWBATh  MPABUIBHOCTh  IMOPSIKA
IPOBEICHUS UCCIICIOBAHMSI, ICJIaTh BBIBObI, HUHTEPIIPETUPOBATH PE3yJIbTAThI
HaOIIOJEHUN U OIBITOB;

IPOBOAUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN WIH (HU3UIECKUX
CBOMCTB Ten (M3yueHHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMS
SHEPTUHU, 3aBHUCHUMOCTh IMepHojia KoieOaHWil MPY>KWHHOTO MAasTHUKA OT
MacChl Tpy3a U KECTKOCTU TNPYXKUHBI U HE3aBUCUMOCTH OT aMIUIUTY bl
MaJbIX KoJIeOaHUM, MPSMOIMHEHHOE paclpOCTpaHEHUE CBETa, Pa3lIoKEeHHE
0eJIoro cBeTa B CIEKTP, U3YUYEHHUE CBOMCTB M300paXKEHUs B TNIOCKOM 3epKalie
U CBOMCTB H300pakeHUs IpeaMeTra B coOuparolield JuH3e, HaOJI0ICHHE
CIUTOITHBIX U JMHEHYAThIX CIIEKTPOB U3ITYUYEHHS): CAMOCTOSTEIILHO COOUPATh
YCTAaHOBKY M3 U30BITOYHOTO Habopa 000py0BaHUS, ONTMCHIBATH XOJ OMBITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIBL;

IPOBOAUTH TMPU HEOOXOAUMOCTH CEPHIO TMPSMBIX H3MEPEHUMU, OIpeaesss
CpelHee 3HaueHue wu3MepsieMoll BenuuuHbl ((OKYCHOE pacCTOSIHHE
cobuparorieli  JIMH3BI), O0OOCHOBBIBaTH BBIOOp CIOcCO0a  HM3MEPCHHS
(u3MepuTenpHOro npudopa);

NPOBOAUTh  HCCIEJOBAaHWE 3aBUCHUMOCTEH  (U3MYECKUX  BEIUYUH C
UCIIOJIb30BAHUEM MPAMBIX U3MEPEHHI (3aBUCUMOCTh IIyTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM  JBIDKEHMM ©0€3 HayaldbHOM CKOPOCTH, Iepuoaa
KoJie0aHWT MAaTEMAaTUYECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJja
OTpa)KEHUSI CBETA OT YIJIa MAJICHUS U yIjia NpeJIOMJICHUS OT yria HaJeHus):
IJIAaHUPOBATh  HCCIEOBAHUE, CAMOCTOSITEJIbHO COOMpPAaTh  yCTaHOBKY,
(buUKCHpPOBATH PE3YIBTATHI MOTYUYEHHON 3aBUCUMOCTH (HU3MUECKUX BEITMYUH
B BUJIe TAONUII ¥ TpauKOB, I€TIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;
IPOBOANTH KOCBEHHBIE M3MEPECHUS (DU3UIECKUX BEJIUYHUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MNpH PABHOYCKOPEHHOM JIBDKEHUH, YCKOpPEHHUE
CBOOOTHOTO TaJeHUsS, KECTKOCTh TPYXKHUHBL, KOIDPUIUEHT TpeHHS
CKOJIbXKEHUS, MeXaHuueckas pabdoTa W MOUIHOCTh, YacTOoTa U TEPHUOJ
KOJIeOAHUN MAaTEMaTUYECKOTO U MPYKMHHOTO MasiTHUKOB, ONTHYECKas cujia
coOuparoniedl JHMH3bI, PAJAUOAKTUBHBIA (OH): IIAHUPOBATH H3MEPEHUS,



coOHpaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIIIOJHATH U3MEPEHUS, CIETYS
MPEUIOKEHHOW  MHCTPYKIMHU, BBIUYKCIATH  3HAYCHHE  BEJIUYUHBI U
AQHAIM3UPOBATH MOJTYUYEHHBIE PE3YyJbTaThl C YUETOM 33JaHHOM MOTrPELIHOCTH
U3MEpPEHUN;

coOI01aTh MpaBUJIa TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTb OCHOBHBIE MPHU3HAKM U3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTtepuagbHas TOUKa, a0COIIOTHO TBEPAOE TEJIO, TOUCHUHBIM UCTOYHUK CBETA,
Jdy4, TOHKas JMH3a, IUIAHETapHas MOJEJIb aToMa, HYKIOHHAas MOJEJb
aTOMHOTO $]1pa;

XapaKTepU30BaTh  MPUHIMIBI  JEUCTBUS  W3YYEHHBIX  NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPONW HA UX ONUCaHWSA (B TOM YHCIE:
CIUAOMETP, AATUMKH TOJOKEHHUSI, PACCTOSTHUS U YCKOPEHUS, paKeTa, 3X0JIOT,
OUKM, MEepHUCcKoN, Qoroannapar, ONTHUYECKHUE CBETOBOJbI, CIEKTPOCKOII,
J03UMETp, Kamepa BuiibcoHa), HCOIB3ysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX
SABJICHUN U HEOOX0oANMbIE (PU3NYeCKre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbI M CXEMATUYHBIC PHCYHKH H3YyUYCHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTETBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOILECCOB MPHU
pelIeHNH y4eOHO-IPAKTUUECKHUX 3a/a4, ONTUYECKUE CXEMBI ISl TOCTPOCHUS
U300paKeHUH B IJIOCKOM 3€pKajie M COOMparouieil JIMH3E;

MPUBOAUTE MPUMEPHI (HAXOIUTh HH(POPMAIIMIO O TIpUMEpax) MPaKTHIECKOTO
UCIIONIB30BaHUSl  (DM3WYECKUX 3HAHMM B TIOBCEHCBHOM IKWU3HM IS
oOecrieueHusi 0€30MaCHOCTH MPHU OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAaHEHHUSI 3I0POBbsI U COOJIIOACHUS HOPM SKOJIOTHYECKOTO
MIOBE/ICHUSI B OKPYXKAIOIIEeH cpelie;

OCYHIECTBIISITH MOMCK MHPOpMaLUK PU3NYECKOTo cojepkanus B MIHTepHeTe,
CaMOCTOATENTbHO  (HOPMYJIUPYSd TIOMCKOBBIM  3alpoc, HAXOAUTh MYTH
OTpEeJICICHUs]  TOCTOBEPHOCTH TOJYYEHHOW HWH(OpManuu Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JOTIOTHUTENbHBIX HICTOYHUKOB;

UCIIOJIb30BaTh TPHU BBIMOTHEHUH YYEOHBIX 3alaHU HAYYHO-TIOMYJSPHYIO
auTepaTypy (HU3MYECKOTO CONIEepKaHMs, CIPABOYHBIE MaTepUalbl, PECypChl
cetu UuTtepner, BrnameTe mNpuUEMaMU  KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
UHPOPMAIIMK W3 HECKOJbKHMX HWCTOYHUKOB (PU3UYECKOTO COJEp KaHMUS,
NyOJIMYHO TPENCTABISATh PE3yJAbTaThl MPOCKTHOW WM MCCIEI0BATEIbCKOM
NEeATEeNIbHOCTH, TP 3TOM T'PAMOTHO UCIIOJIb30BaTh W3YyYECHHBIA MOHSITUHHBIN
anmapar u3y4aemMoro pasjaena (U3MKM W CONPOBOXIATh BBICTYIUICHHE
npe3eHTalMell ¢ y4€ToM  OCOOEHHOCTEW  ayIUTOPHUH  CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmmuyecTBo yacos
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (I (pPOBbBIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m | W TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI

Paszpnen 1. @usuka u e€ poJib B NO3HAHMH OKPY/KAIOLIEr0 MUpa

1.1 duszuka - Hayka 0 IpUpoJie 2 bubmiorexa HOK
) YK PHPOZ https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 (6))
HBHHCCKHIE BB 2 1 https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHayUHBIH 5 1 bubnuoreka [IOK
' METO/I IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBEIeHUS 0 CTPOEHUM BelleCTBA
bu6mmoreka [IOK

2.1 C
Tpoete Bettectpa 1 https://m.edsoo.ru/7f416194

JBmkenue u

2.2 B3aUMOIEICTBUE YACTH 2 1 Bubmorexa ITOK
' A H https://m.edso0.ru/7f416194
BEILECTBA
ArperaTHble COCTOSHUS bubmmorexa [JOK
2.3 2
BEIllECTBA https://m.edsoo.ru/7f416194
HWtoro mo pazmeny 5

Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl



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

bubnuoreka [IOK

3.1 M
CXAHHICCKOT JIBHACHHC 3 https.//m.eds00.ru/7f416194
3.9 Wnepuus, macca, 4 bubnuorexa [JOK
' [JIOTHOCTh https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B
1. BHIRT CHt 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pasznea 4. /laBienue TBEPABIX TeJl,

JKHMJIKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JABJIEHUS TBEPIBIMU 3 bubnuoreka [IOK
' TeIaMH, JKUJIKOCTIMH 1 https://m.edso00.ru/7f416194
rasamMu
bu6moreka [IOK
4.2
JlaBIICHHE KHIKOCTH 5 https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A
TMOChEpHOE NaBeHHe 6 https://m.edsoo0.ru/7f416194
JleiicTBUE JKUAKOCTH U T'asa Eu6 1OK
HOInoTEKA
4.4 é
Ha HOTPYREHHOE B HHX 7 https://m.edsoo0.ru/7f416194
TEN0
Hroro o paszneny 21
Pazgea S. Pabora m MOIHOCTB. JHeprus
bu6mmoreka [JOK
51 Pa6
aboTa i MOTIHOCTD 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 bubmorexa [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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnuoreka [IOK

5.3 MexaHuuecKas SHEpTHs 4 1
https://m.edso0.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME



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

8 KUIIACC

HaumeHnoBanue Kosau4yecTBo 4acoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
Pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbl padoThI padoTsI
Paznen 1. TensioBble siBJIeHUSs
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T
CIVIOBBIC HPOLECCht 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznea 2. DiekTpuvecKkue 1 MATHUTHbBIE SIBJICHUSA
DIIEKTPUYECKHE 3aAPSJIbI.
2.1 3apsoKEeHHBIE TEIa U UX 7 1 bubmmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IEIICTBUE
[TocTostHHBIH bubnuorexa [JOK
2.2 . 20 1 7 :
AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M
ATHITTHBIC ABTEHt 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnunoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mmo pasneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
68 3 145

YAC

OB I1O ITPOTPAMME



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 K

JIACC

HauMmeHoBaHue KoaunuyecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3iesioB U TeEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbl padoThI padoTsI
Pa3nen 1. Mexannueckue siBJeHHs
MexaHu4deckoe
1.1 BIDKEHNE U CIIOCOOBI 10 1 bubmorexa LOK
' g https://m.edsoo.ru/7f41a4a6
€ro OIHMCaHHS
bu6moreka [IOK
1.2 B3anmopetictBue Te
MMOACHETBHE TET 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHEHHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexann4yeckue Ko1e0aHUs U BOJHBI
51 MexaHn4ecKHe . 3 bubnuorexa [JOK
' KOJICOaHHS https://m.edsoo.ru/7f41a4a6
MexaHU4eCKHE BOJIHBI. bubnuorexa [JOK
2.2 8 1 3 .
3ByK https://m.edsoo.ru/7f41a4a6
Hroro mmo pasneny 15
Pa3znea 3. Dy1eKTpOMAarHUuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE
31 oJie 6 ” bu6mmoreka [JOK
' DIEKTPOMarHUTHEIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Wroro no pazgeny 6



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

Pa3nen 4. CBeToBbIE SIBJEHUA

41 3aKOHBI 6 5 bubmmoreka [{OK
' PacIpOCTPaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 M onITHYECKHE 6 3 bubnuotexa [JOK
' npuOOpBHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6ea0ro 3 5 bubmuoreka [JOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE SIBJICHUS
Hcnyckanue n
5.1 TIOTJIOIIIEHUE CBETA 4 1 bubamorera LOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHune aTOMHOTO 6 1 bubnuoreka [JOK
' aapa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBToOpuTE 1bHO0-00001IAK0 1M MOY b
[ToBTOpEHUE 1
6.1 00001IeHE 9 ) bubmuoreka [JOK
' coJiepXaHus Kypca https://m.edsoo.ru/7f41a4a6
(du3uku 3a 7-9 Kmacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO
102 27

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUs o0pa3oBaTejibHbIE
padoThI padoThl
pecypcsl

1 Uto u3yyaet pusnka 1

9 HekoTopsie pusnueckux 1
TEPMUHBI
Haydanpie MeTo 161 H3ydeHUS

3 npupoasl. uznyeckue 1
BeJIMYMHBL. M3mMepenue
(hU3TUECKUX BEIIMYMH.

4 TO4HOCTP M NOrPEIHOCTD 1
U3MEpPEHUI
JlabGopaTtopHas pabora Ne 1

5 «OnpeneneHrue noka3saHun 1 1 Eubmorexa HOK

P https://m.edsoo.ru/ff09f72a

M3MEPUTENBHOTO MpUbopay

5 ®dusuKa 1 €€ BIUsIHUE Ha 1
pa3BUTHE TEXHUKHU

7 f/{TpoeHHe B?Iﬂegma' 1 1 bubnuoreka [IOK

OJICKY-IBL. JIabopaTopHa https://m.edsoo.ru/ff09fe0a

pabota Ne 2 «M3mepeHue



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

pa3sMepOB MaJIbIX TEID

bpoyHnoBckoe
nskenue. udpdysus B
raszax, JKXUJIKOCTAX U
TBEPJBIX TEIAX

bubmmoreka [{OK
https://m.edsoo.ru/ff0a013e

B3anMHOe nputskenue u
OTTAJIKUBAHUE MOJIEKYJI

10

ArperaTHbI€ COCTOSHUS
BeniecTBa. Paznuune B
MOJIEKYJISIPHOM CTPOCHUH
TBEPABIX TEN, )KUAKOCTEH U
rasos.

11

O06o00menue mo Teme
«ITepBoHauanbHbIC
CBEICHUSI O CTPOCHHUHU
BEIIECTBA»

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

12

MexaHnnyeckoe IBUKEHUE.
PaBHOMepHOE 1
HEpPaBHOMEPHOE JBM)KECHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Ckopocts. Enuauims
CKOPOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a079c

14

Pacuer nytu u Bpemenu
JIBYKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4



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

[IpssmonmHenHOE

15 aBHOYCKOPEHHOE bubmorexa HOK
p yerop https://m.edsoo.ru/ff0a0c10
JIB>KEHUE. Y CKOPEHUE
bubmmoreka [{OK
16 n
Heptit https://m.edsoo.ru/ff0a0fee
17 BzaumoeiicTeue Tea
Macca tena. Equnnng:
18 Macchl. M3mepenne Macchl brbmmorexa [OK
' https://m.edsoo.ru/ff0al23c
Tella Ha Becax
19 JlabopaTtopnast padota Ne 3
«M3Mepenune Maccel Tenna»
20 IImoTHOCTE BelecTBa
JlabopaTtopnast pabota Ne 4
«M3mepenune 06béMa
21 TBEPIOTO TEIIa»
JlaGopaTtopnast pabota Ne 5
«OmnpeneneHue MIOTHOCTH
TBEPIOTO TEIIa»
99 Pacuét macchel 1 00bEMa bubnuoreka [JOK
Teja IO €ro MIOTHOCTH https://m.edsoo.ru/ff0al778
Perntenne 3ama4 mo reMam Bubmiorexa [IOK
23 «MexaHnuecKoe

JIBIOKCHUEY, «Maccay,

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

«IInoTHOCTH BeliecTBay

KonTtposnsHast padora Ne 1
o TeMaM «MexaHn4ecKoe

bubmmoreka [{OK

24
IBIDKEHHEY, «Maccay, https://m.edsoo.ru/ff0al8cc
«IT10THOCTE BEIIEeCTBa»
bubmmoreka [{OK
25 C
e https://m.edsoo.ru/ff0al778
26 SIBnenne tarorenus. Cuma bu6moreka [IOK
TSDKECTH https://m.edsoo.ru/ff0ala70
Cuna ynpyroctu. 3aKoH
I'yka. JITaboparopnas padota
27
Ne 6 «MccienoBaHue CUIIBI
YIPYTOCTH»
CBs3b MEXTY CUIION
. bu6mmoreka [IOK
28 TSDKECTH U Maccoii Tena. Bec
https://m.edsoo.ru/ff0alb9c
Tena
Cuiia TsKeCcTH Ha UX
APYE bu6mmoreka [JOK
29 mianetax. usnueckue
https://m.edsoo.ru/ffO0alcc8
XapaKTEPUCTUKHU TIJIAHET
JnHnamomerp.
Jlaboparopnas pabota Ne 7
30 «'paslyupOBaHue MPYKUHBI

1 U3MCPCHHUEC CUIT
ANHAMOMCETPOM>»



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CnosxeHue 1ByX cuil,
HaIlpaBJICHHBIX 110 OJTHON

bubmmoreka [{OK

31
HPSIMOM. https://m.edsoo.ru/ff0alde0
PaBHOelicTBYOIIAs CHIT
Cuna TpeHusl.
JlabopaTtopHnas pabota Ne 8
«ccnenoBanue
32 3aBUCHMOCTH CUJIBI TPEHUS
CKOJIB)KCHHS OT TIJIOIIA TN
COTIPUKOCHOBEHUS TEJ U
MIPUKUMAIOIIEH CHIIBD)
bu6mmoreka [IOK
33 Tpene nokos https://m.edsoo.ru/ff0a20a6
34 Tpenue B mpupoje u bubnuoreka [IOK
TEXHUKE https://m.edsoo.ru/ff0a2376
KontponbHas padora Ne 2
35 mo TeMam «Bec Tenay, bubmuoreka [JOK
«I"paduueckoe https://m.edsoo.ru/ff0a25b0
n3o0pakeHue cuim», «CUbhy
HaBnenne. Equaunb bubmuoreka [JOK
36
ABJICHUS https://m.edsoo.ru/ff0a2718
bu6mmoreka [JOK
37
Jlapnene rasa https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 I[lepenaua naBieHus i

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

JKUIKOCTSAMU U ra3aMu.
3axou [Tackains

JlaBiaeHue B )KUJIKOCTH U

bubmmoreka [{OK

39 rase, BRI3BaHHOE HEHCTBHEM
a https://m.edsoo.ru/ff0a3136
CHJIBI TSDKECTH
40 PacuéT maBieHUs KUIKOCTH
Ha JTHO M CTEHKH COCy/a
Pemenne 3aga4 mo teme
41 «/laBrmeHue B )XUAKOCTH U bubmorexa OK
a https://m.edsoo.ru/ff0a2b5a
rase. 3axoH ITackais»
bu6moreka [IOK
42 CooOmaromuecs coyabl
THarott yA https://m.edsoo.ru/ff0a2b5a
Bec Bo3myxa. AtmocdepHoe
43 napienue. M3mepenue bu6mmoreka [IOK
aTMOC(hepHOTO JTaBJICHHS. https://m.edsoo.ru/ff0a2da8
OnbiT Toppuuennu
Bbapomerp-anepoun.
44 ATiqocq)ep HoepI[aBJ'IeHI/Ie Ha Eubmorexa HOK
P https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
45 Manowmerpsl. [lopuiaeBoit bubnnoreka [JOK
SKAIKOCTHBIN HAcoC https://m.edsoo.ru/ff0a2fc4
46 I'mapaBnuueckuii npecc
a7 JleicTBUE KUAKOCTH U Taza bubmuoreka [JOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Ha MOTPYKEHHOE B HUX

https://m.edsoo.ru/ff0a3276

TEJO.
bubmmoreka [{OK
48 ApxuMenoBa criia
P & https://m.edsoo.ru/ff0a33fc
JlabopaTtopnast pabota No9
“N3ydyeHune BBITAIKUBAIOIIECH
49 CUJIBL, IENCTB el Ha bubmmorexa [TOK
> ACHCTBYION https://m.edso0.ru/ff0a3514
MOTPYKEHHOE B KHUIAKOCTh
TENO»
bu6moreka [IOK
50 IInaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast pa6ota Ne 10
51 “BpIsICHEHHE YCIIOBUI
IUTABaHUA Tela B )KUIKOCTH
Pemrenue 3agay mo remMam:
52 “ApxXuUMeIoBa CUIay Eubmorexa HOK
p ’ https://m.edsoo.ru/ff0a3654
«Y cI10BYA IUIABAHUS TEI»
53 [lnaBanue cynoB.
BosznyxoruiaBanue
Pemrenue 3amay o remam
«[1naBanue cynos.
bubmuoreka [JOK
54 BosngyxomnnaBanuey,

«/laBnenue TBEPABIX TEN,
JKHUIIKOCTEN U Ta30B»

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

KonTtponsHas padora Ne 3

55 1o Teme «/laBnenue bubnuorexa [JOK
TBEPABIX TEN, )KUAKOCTEU U https://m.edsoo.ru/ff0a3f82
razoB»

56 Mexanudeckasi padora.

Enunuter paboTsl
57 MomuocTts. EnnHuie!
MOIITHOCTH
[IpocThie MEXaHU3MBL.
58 Prruar. PaBHOBecme cwit Ha bubmorera [JOK
) https://m.edsoo.ru/ff0a478e
peIuare
bu6mmoreka [IOK
59 MowmeHT cuJibl
https://m.edsoo.ru/ff0a48a6
Poruaru B TexHuke, ObITY U
IpHUpoJIE.

60 Jla6oparopuas pa6oTa Ne 11
“BbIsicCHEHHE YCTOBUS
paBHOBECHS pbluara

61 [Ipumenenue npaBuia bubnunoreka [JOK
paBHOBECHS pbluara K OJIOKy https://m.edsoo.ru/ff0a4c48
PaBenctBo pabot mpu

62 HCII0JIb30BAHUU TIPOCTBIX bubnuoreka [IOK

MEXaHU3MOB. «30JI0TO€
MIPaBUJIO» MEXaHUKH

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

Koadduuuent noseznoro
JNEUCTBUS MEXaHU3Ma.

63 TTa6 6ora No 12 1 bubmmoreka [{OK
abopaTppHai pabota 2 ! https://m.edsoo.ru/ff0a4360
«Onpenenenue KIT/]
HaAKJIOHHOM IJTIOCKOCTH))
Mexanundeckast SHEpTHsl.
64 Kunernueckasa u 1
MOTEHIUATbHAS YHEPT U
[IpeBpamienue
65 MEXaHWYECKOU SHEePTUU 1
OJIHOTO BHUJA B APYroi
Kontponsnas padota Ne 4
66 o teme «Pabora u 1
MOIIHOCTb. DHEPTUS»
bu6mmoreka [JOK
67 Tosropere 1 0bobmenne 1 https://m.edsoo.ru/ff0a4ffe
68 PesepBHbIit ypoK. 1
OBIIEE KOJIMYECTBO YACOB 68 19

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUsS o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO- 1 bubnnorexa [JOK
KMHETUYECKON TEOpUU https://m.edsoo.ru/ff0a5256
CTPOCHHSI BEIIECTBA
ArperatHble COCTOSIHUS

2 BEIIlECTBA 1
CmaunBanue.

3 Kanunnsipusie sBneHus 1 bubamorera LOK

P https://m.edsoo.ru/ff0a540e
Temnepatypa

4 1
BuyTpenHss sHeprusi.

5 Crioco0Obl H3MEHEHUS 1 bubmuoreka [JOK
BHYTPEHHEH 3HEpruu https://m.edsoo.ru/ff0a5800
TermnonpoBoJHOCTh bubnunoreka [JOK

6 1

https://m.edsoo.ru/ff0a5530
7 Konseknus. N3nmyuenune 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0a5a26



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

KoanduecTBO TEILIOTEL
Emunune! xoanuecTsa

8
TEILJIOTHI

5 VY nenbHas TEIJIOEMKOCTh Bu6mioreka [IOK

https://m.edsoo.ru/ff0a5c60

Pacuér xonuuecTBa

10 TEIUIOTHl. Y paBHEHHE bubnnorexa [JOK
TEIJIOBOTO OalaHca https://m.edsoo.ru/ff0a6412
JlabopaTtopnas pabota Ne 1
«M3ydeHne ycTpoiicTBa
KaJIOpUMETPay.

11 | /laGoparopHas paGora Ne 2 bubmmoreka [LIOK
«M3yueHne npomnecca https://m.edsoo.ru/ff0a65c0
TEII000MEHaY

JlaGopaTtopnast pabota Ne 3

12 «3mepenue yaenbHOU bubnuoreka [JOK
TEMJIOEMKOCTH BEIIIECTBAY https://m.edsoo.ru/ff0a6976
DHeprus TOIUINBA.

13 VnenpHas TeniaoTa bubmuoreka [JOK

CrOpaHus

https://m.edsoo.ru/ff0a7088



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

3aKOH COXpaHEHUS U
MPEBpPALLEHUS JHEPTUHU B

bubmmoreka [{OK

14 MEXaHUYECKUX U
TEIIOBBIX MpoLEccax https://m.edsoo.ru/ff0a6a98
KonTtponsnas padora Ne 1
15 no teMe «TemnoBbie
SBJICHUSD)
IInmaBienue n
16 OTBEpIEBaHUE bubmorexa OK
pPa https://m.edsoo.ru/ff0a6bb0
I'paduk mnaBneHus u
OTBEPICBaHUS
KPUCTAJUTMYECKUX TEJI. Bu6nnorexa LIOK
17
Yaenbuas Tennora https://m.edsoo.ru/ff0a7b5a
IUIABJIEHUS
18 Pemenne 3agau bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2
Hcnapenue. HachimmeHHbI
19 ¥ HEHACBIIEHHBIN 114 bubmorexa LIOK
= p https://m.edsoo.ru/ff0a72fe
20 [Tornomenue 3Hepruu npu bubnuoreka [IOK

HUCIIapCHUU KUIKOCTH.

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Brigenenue
3H€pFI/II/I HpI/I KOHACHCAIIUU
rnapa

BnaxxHocTh BO3MYyXA.
JlabopaTtopnast pabota Ne 4
«3mepenue

bubmmoreka [{OK

21
OTHOCUTEILHOU https://m.edsoo.ru/ff0a786¢
BII&YKHOCTH BO3/yXa
29 Kunenne bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628
VY enbpHasg TeIioTa
23 napooOpa3oBaHHs
24 Pemrenue 3agau
PaboTa raza u mapa npu
o5 P bu6mmoreka [JOK
p P https://m.edsoo.ru/ff0a7c7c
JIBurarens BHyTPEHHETO
26 CropaHus
ITaposas TypoOuna. KII
P P A bubmuoreka [JOK
27 TEIJIOBOTO IBUTATENS

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

28

KonTtponsHas padota Ne 2
o teme «M3MeHenue
arperaTHbpIX COCTOSIHUI
BEIIECTBA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusalus Teq npu

COTIPHUKOCHOBEHUH.

B3anmonericteue
3apsKEHHBIX TEI

30

DJIEKTPOCKOIIL.

[IpoBoHMKY 1
HETIPOBOTHUKHU
AIEKTPUYECTBA

31

3akon KymnoHa.
DIIEKTPUYECKOE T0JIE

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

32

JlenuMocCTh
3NEKTPUUECKOTO 3aps/ia.
OnektpoH. CtpoeHue
aToma

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

33

OObsicHeHnEe
ANIEKTPUUYECKUX SIBICHUH.
3aKOH COXpaHEHHUs



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

QJICKTPUYCCKOTO 3apsaa

Cratuueckoe
JJIEKTPUYECTBO, €r0 YUET U

bubmmoreka [{OK

34 CII0JIb30BaHueE B O
VICHOMLSOBAMHE B DRILY 1 https://m.edsoo.ru/ff0a8ef6
TEXHUKE
DNEeKTPUYECKUM TOK.

35 Hcrounuku bu6moreka [IOK
AIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a90cc
DJIeKTpUYECKas LEMb U €€
COCTaBHBIE YaCTH.

36 DIIEKTPUYECKUN TOK B bubmorexa HOK

P https://m.edsoo.ru/ff0a95a4
MeTajutax
eMCTBUS DIIEKTPUYECKOTO
37 foxa p bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2
Cuna Toka. 3mepenue

38 CHUJIBI TOKA
JlaGopaTtopnast pabota Ne 5
«COopKa dMeKTpHIeCcKOi

bu6mmoreka [JOK
39 LT U U3MEPEHUE CHUIIbI

TOKa B €€ Pa3JINYHBIX
ydqacCTKax»

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

DIEeKTpUYECKOe
HanpsbkeHue. M3mepenne

40
HaIpsHKEHUS
JlabopaTtopnast pabota Ne 6
«M3Mepenune HanpsKeHus
41 Ha pa3jIMYHBIX y4acTKaxX bubnnorexa [JOK
MOCJIEI0BATEIBHON https://m.edsoo.ru/ff0a8bd6
BIEKTPUYECKOU LTI
DIIEKTPUYECKOE
CONIPOTHBIICHHE BuG 1OK
nonroreka
42 MIPOBOHUKOB. 3akoH Oma
https://m.edsoo.ru/ff0a%14
JUISl yJacTKa LEnn
Pacuér conpotuienus
43 MPOBOJIHUKA. Y JIEITbHOE bubnuoreka [JOK
COIIPOTHUBIICHUE https://m.edsoo.ru/ff0aa738
IIpumepsl Ha pacuér
CONIPOTHUBIICHUSA
44 IIPOBOJIHUKA, CUJIBI TOKA U bubnmnorexa IIOK
HATIPSDKCHIS https://m.edsoo.ru/ff0aa738
45 Peocratsr. bu6mmoreka [JOK



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

Jlaboparopnast pabota Ne 7
«3mepenue
COIIPOTHBIICHUS
IIpOBOIHUKA. M3ydeHue
MPUHIIUIIA JEHCTBUS
peocrtaray

https://m.edsoo.ru/ff0aa44a

Kontponbnas padora Ne 3
no teMe «Pacuert

46 ANEKTPUUYECKUX bubnuoreka [IOK
enemw» https://m.edsoo.ru/ff0aa04e
TlocnenoBaTenpHOE
47 COCIMHEHUE IMPOBOTHUKOB
[TapannensHoe
48 COCIMHEHHE MPOBOIHUKOB bubmiorexa HOK
8 porod https://m.edsoo.ru/ff0aaa58
JlabopaTopHas pabota Ne 8
«3yuenue
49 apajuieIbHOrO bubnunoreka [JOK
COEMHEHUS POBOIHUKOBY https://m.edsoo.ru/ff0aadle
50 PaboTa u MomHOCTh bubmuoreka [JOK

DJICKTPUYICCKOT'O TOKA.

https://m.edsoo.ru/ff0aaf8a



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

Jlaboparopuas padota Ne 9
«3mepeHne MOIHOCTH U
paboTHI TOKA B
AIEKTPUYECKOM JIaMIIe)

HarpeBanune npoBoHUKOB
JNEKTPUYECKUM TOKOM.

51 3akoH bubnuorexa [JOK
Jlxoyns—Jlenna https://m.edsoo.ru/ff0ab124
Jlammna ocBeleHusI.

59 DIIEKTPUYECKHE bubmuorexa [JOK
HarpeBaTeIbHbIC PUOOPHI https://m.edsoo.ru/ff0ab3e0
KopoTkoe 3ambikanue.

53 IIpenoxpanurenun bubmmorexa [OK

PEAOXP https://m.edsoo.ru/ff0ab660
KontponpHas padota Ne 4
o teme «Pabora u
54 MOLIHOCTE bu6mmoreka [JOK
B https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKOTO TOKAY
ITocTosiHHBIE MArHUTEHI.

55 MaruutHoe 1oJe bubmiorexa LOK

https://m.edsoo.ru/ff0abea8

56 MaruutHoe 1oJe



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

MIPOBOJIHUKOB C TOKOM H
HOCTOSIHHBIX MarHUTOB.
MaruurtHeie JTUHUNA

MarHuTHOE T0JIe KaTyIIKH
C TOKOM. DJIEKTPOMAarHUThI

bubmmoreka [IOK

S7
U UX IPUMEHEHUE https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1oJjie 3eMiu bu6moreka [IOK
https://m.edsoo.ru/ff0acOba
JleiicTBMEe MarHUTHOTO
TI0JIs1 Ha TIPOBOJHUK C
59 ToxoMm. ITpaBuIIO JIEBOI bub6nmnorexa [IOK
pyKH https://m.edsoo.ru/ff0ac1d2
Hn Vsl MArHUTHOTO
60 HO;IYKH bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a
61 DIIEKTPUYECKUI JBUTATEIIb bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c
MarHuTHbIN TTOTOK.
SBnenne
62 AIIEKTPOMArHUTHOU
WHJYKIUU
63 Hanpasnenne



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

HMHJYKIIMOHHOTO TOKA.

[IpaBuiio Jlenna.
JlabopaTtopnast pabora Ne 10
«M3ydeHue siBIeHUA
3IEKTPOMArHUTHOMN
WHTYKITHIDY

CriocoOblI nostyueHust
JNEKTPUYECKON SHEPIUH.

64 1
[Iepenaua snexTpos3HEprun
Kountponsnas padota Ne 5
110 TEME
65 «DNEKTPOMArHUTHBIE 1 bubmiorexa HOK
p https://m.edsoo.ru/ff0acb14
SIBIIEHUS
66 [ToBTOpEeHUE M 0000IICHNE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e
. bu6mmoreka [JOK
67 PesepaHBIi ypok. 1 https://m.edsoo.ru/ff0acdc6
68 PesepBHblIii ypok. 1
OBILIEE KOJIMYECTBO
68 10

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUsS o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl

MarepuanbHas TOYKa.

1 Cucrema orcuera 1

9 [Tepemenienune L bubnuoreka [IOK

https://m.edsoo.ru/ff0ad474

OnpeneneHyue KOOPIUHATEI

3 BIf)K erocst Tenz 1 bubamorera LOK
ARy https://m.edsoo.ru/ff0ad19a
CKOpOCTh MPAMOJMHEHHOTO

4 PaBHOMEPHOTO JBMKEHUS 1
I'paduku 3aBuCUMOCTH
KMHEMaTUYEeCKUX BEJIMYUH

5 OT BPEMEHHU IIPU 1 bubnunoreka [JOK
MPSAMOJIMHEHHOM https://m.edsoo.ru/ff0ad8d4
PaBHOMEPHOM JIBH>KEHUU
XapakTepucTUKN
HEPAaBHOMEPHOTO JABU)KEHUSI.

6 [IpsimosmHeliHOE 1
PaBHOYCKOPEHHOE
JBUKEHUE



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

CkopocTb MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO
JIBYKEHUSI.

I'paduk ckopoctu

bubmmoreka [{OK
https://m.edsoo.ru/ff0adb18

[Iepememenue Tena npu

MIPSIMOJIMHENHOM

PaBHOYCKOPEHHOM
TBUKEHUHI

[Tepemenienue tena npu

NPAMOJIMHEHHOM

PaBHOYCKOPEHHOM
NIBIDKEHUN 03 HaYaJIbHOMN
CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

10

JlaGopaTtopHas pabora Ne 1
«HccnenoBanue
PaBHOYCKOPEHHOTO
JIBYDKEHUS 0€3 HauaIbHOM
CKOPOCTHY

11

CkopocTs npu
KPUBOJMHEHHOM JIBHIKEHUH.
JIBM>KEHUE M0 OKPY’KHOCTH C

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

MMOCTOSTHHOM MO MOJTYJIIO
CKOPOCTBIO

Pemenue 3amau

bubmmoreka [{OK

12
https://m.edsoo.ru/ff0ae72a
OTtHOcUTENBHOC
g | Crosmemoc: buomorera LIOK
g https://m.edsoo.ru/ff0ae982
KonTponsnas padora Ne 1 o
" teme «lIpsmonuneitHoe Bu6morexa LIOK
PaBHOYCKOPEHHOC NBIDKCHIC) https://m.edsoo.ru/ff0aeb6c
HNueprmanbHble CUCTEMBI
15 otcyeta. [lepBblii 3aKOH bubnuoreka [IOK
HeroTona https://m.edsoo.ru/ff0aeca2
16 Bropoii 3akon HetoToHa
17 Tpetnii 3akoH HeroToHa bubnuoreka [JOK
https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 0
(-BobozpHoE mazcHme T https://m.edsoo.ru/ff0af738
Jlaboparopnas padota Ne 2
19 «M3mepeHne yckopeHus bubnuoreka [IOK
CcBOOOIHOTO MaJIECHUS» https://m.edsoo.ru/ff0afa26
20 3aKOH BCEMHUPHOTO bubnuorexa [IOK



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

TATOTCHUA

https://m.edsoo.ru/ff0af8be

YckopeHnue cB0OOHOTO
najieHus Ha 3emiie U Ipyrux

bubmmoreka [{OK

21
HEOECHBIX TeJIax https://m.edsoo.ru/ff0afh8e
Cuna ynpyrocti.
JlabopaTtopnast pabota Ne 3
bu6moreka [IOK
22
«OnpeereHte KecTkoCTH https://m.edsoo.ru/ff0af044
TIPYKUHBDY
Bec Tena, qeuxkymierocs ¢
23 YCKOPEHUEM
24 Cuna TpeHus bubnuoreka [IOK
https://m.edsoo.ru/ff0af5f8
JlnHamMuKa KpUBOJHUHEIHOTO
o5 N bu6mmoreka [JOK
A https://m.edsoo.ru/ff0af33c
26 Pemenne 3amau bubnuoreka [JOK
https://m.edsoo.ru/ff0afe36
HckyccTBeHHBIE CIYTHUKU
27 3eMin
08 VYcnoBus paBHOBecHs Te. bubnunoreka [JOK

HCHTp TAXKECTHU TCIIA

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

Bunasl paBHOBECHS TEN

bubmmoreka [{OK

2
9 https://m.edsoo.ru/ff0b0408
KonTtponsHas padota Ne 2
1o TeMe «3aKOHbBI JBUKEHUS
30 u bubnuorexa [JOK
B3aMMOICHCTBHIS T https://m.edsoo.ru/ffOb06ec
Nmnynec tena. 3akoH Bu6 1OK
31 COXPaHEHHUS UMITyJIbCca HOIIHOTEKA
https://m.edsoo.ru/ff0b07fa
PeaktuBHOE IBIKEHUE.
32 PaKeThr bu6mmoreka [IOK
https://m.edsoo.ru/ff0b096¢
33 Pemenue 3agau
34 PaGora cunbl bubnmuoreka [JOK
https://m.edsoo.ru/ff0b0a84
Pabora cuiisl TSKECTH U Bu6 OK
35 CHWJIBI YIPYTOCTH nomorexa I
https://m.edsoo.ru/ff0b0db8
[ToreHumanpHass SHEPTHs
Tena, MOAHITOIO Haj
36 3eMIICH.

[ToTenmanbHast SHEPTUs
ynpyro nehopMHpOBaHHON



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

NIPY’KUHBI

Kunernueckas sneprusi.
Teopema 00 u3MeHEHUH

37 KUHETHUYCCKOM
SHEPTUH
3aKOH COXpaHEHUs
38 MEXaHUYECKON DHEPTUH bubmorera [JOK
p https://m.edsoo.ru/ff0b0c32
39 Pemenue 3agau
KonTtponbnas padoTta Ne 3
40 o TeMe «3aKOHBI bubmuorexa [JOK
COXpAHEHUS B MEXaHUKE https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHoe NBHKEHUE bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858
CB00OOgHBIE KOJIEOAHUS.
Koneo .
42 M(;JZ HE;FKGJ'ILHLIG CHCTEMBI BuGmmnorexa [OK
https://m.edsoo.ru/ff0b20f0
Benuuunsl,
43 XapaKTepHU3YIOLIUe

KoJieOaTelbHOE JABHIKCHHC



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

I"apmonnyeckue konedaHus

bu6mmoreka [{OK

44
https://m.edsoo.ru/ff0b197a
Jlaboparopuas padota Ne 4
«HccnemoBanme
3aBUCHMOCTH TICpHOJIa U
45 4aCcTOTHI CBOOOJHBIX
KoJie0aHuil HUTSIHOTO
MAasTHHKA OT €ro JUIHHEBDY
3aryxarolue KojeOanus.
46 BBH}-I]X :f—IHI)Ie KoJIeOaHus bubmorexa HOK
M https://m.edsoo.ru/ffOblaec
47 Pe3onanc bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a
PacnpocTpanenne
48 Konebanuii B cpene. BoyrHb! bubmorera [IOK
pene. https://m.edsoo.ru/ffOb21fe
Jnuna BosiHbl. CKOPOCTh
49 pacrpocTpaHeHHs BOJIH
Hcrounuku 3ByKa.
50 3BYKOBBIE KOJICOaHUS
BricoTa, TeMOp ¥ TpOMKOCTh
51 3ByKa
59 Pacmipoctpanenue 3Byka.

3BYKOBLIC BOJIHBI



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

OtpaxkeHue 3ByKa.

bubmmoreka [{OK

53 3ByKoBOii pesonanc https://m.edsoo.ru/ff0b23ca
54 Pemenue 3amau bubmmoreka [IOK
https://m.edsoo.ru/ff0b25f0
Kontponsnas padora Ne 4
o TeMe «MexaHn4ecKHe
55 KOJIEOAaHUSA U
BOJIHBL. 3BYK»
Hcrounuku ceera.
56 Pacopocrpanenue ceera bubmmorexa [IOK
pocTp https://m.edsoo.ru/ff0b2abe
Ortpaxenue cBera. 3aKOH
57 OTPaKCHHUS CBETA
58 [Tinockoe 3epkano bubnuoreka [JOK
https://m.edsoo.ru/ff0b2fe6
[Ipenomiienne cBeta. 3aKoH
MPETOMIICHHUS CBETA.
59 [TonHOE BHYTpEHHEE bubmorexa [IOK
yIp https://m.edsoo.ru/ff0b2c6c
OTPaKCHUE
JInnsel. Onruueckas cuiia
60 JIMH3EI



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

N3o0paxkenusi, naBaeMble

61 . bubnuorexa [JOK
Aot https://m.edsoo.ru/ff0b31d0
Jlaboparopuas pabora Ne 5
«M3ydyeHne CBOMCTB
n300pakeHus B

62 | cobuparomeii mamse. Bu6mmorexa IIOK

VI3MepeHre ONTHYECKOH CHIIbI https://m.edsoo.ru/ff0b3658
JIUH3BI»

63 Pemenne 3amau bu6mmoreka [IOK

https://m.edsoo.ru/ff0b38c4

64 I'na3 u 3penune bubnuoreka [IOK

https://m.edsoo.ru/ffOb3aea

65 Onrtuueckue mpuodOpbI bubnuoreka [IOK

https://m.edsoo.ru/ff0b3c5¢c
HNutepdepennus u

66 mudpakiys cBeTa
OU3NYECKUIl CMBICI

67 MOKa3aTesIsl MPETOMIICHHS

68 Hucnepcus cera. [{BeTa ten bubnuoreka [JOK

https://m.edsoo.ru/ffOb3f2c

69 THumBI ONTHYECKUX CIIEKTPOB bubnuoreka [IOK

https://m.edsoo.ru/ff0b444a

70 JIaGopatopHas pabota Ne 6 bubnuorexa [IOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

«Habmogenue CrionHoro u
JIMHEWYaThIX CIIEKTPOB
UCIYCKaHUS»

https://m.edsoo.ru/ff0b4206

DNeKTPOMarHuTHOE TOJIE.

bubmmoreka [{OK

71 6
JICKTPOMATHHTHBIC BOJHDI https://m.edsoo.ru/ff0cO0a7e
CsoiicTBa
72 SJIEKTPOMArHUTHBIX BOJIH bubmiorexa HOK
p https://m.edsoo.ru/ff0b4684
Jnana3onbl
73 ANEKTPOMArHUTHBIX BOJIH
Pa3ButHe B3r1s110B Ha
74 HOHPOLY CBETA bu6mmoreka [IOK
PHpOALY https://m.edsoo.ru/ff0c0f4c
75 Pemenne 3agau bubmuoreka [JOK
https://m.edsoo.ru/ff0c0e2a
Kontponbhas padoTta Ne 5
o TeMe «CBeTOBEIE
76 SIBJICHUS.
DJIEKTPOMArHuTHHIEC BOJIHBI»
PamnoaxktuBaoCTE. MOenn
77 aT(I)[MOB A bubmuoreka [JOK
https://m.edsoo.ru/ff0c12a8
78 [lornouenue u ncyckanue



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

CBETa aTOMaMHU.
[Ipoucxoxnenue
JIMHEWYaThIX CIIEKTPOB

PagnoaxkTuBHEBIE
IIpEBpALLEHNS] aTOMHBIX
79 ;Ipe p3$<0H bubmmoreka [{OK
p); p'oa oro pacriaa https://m.edsoo.ru/ff0c144c
TTMOAKTUBHOT majy
DKCIepUMEHTAIbHbIE
80 METO/IbI MCCIICAOBaHUS bu6mmoreka [IOK
JaCTHI] https://m.edsoo.ru/ff0c1550
JlabopaTtopnast pabota Ne 7
«3mepenune ecTeCTBEHHOTO Bu6 1OK
81 paauanmoHHoro ¢oHa noJmoTexa
https://m.edsoo.ru/ff0c1672
JIO3UMETPOM)
OTKpbITHE TPOTOHA U
82 HeHTDOHA bu6mmoreka [JOK
p https://m.edsoo.ru/ffOc18ac
CocraB aTOMHOTO s/Ipa.
bu6 K
83 SnepHble cubI uomorexa O
https://m.edsoo.ru/ffOclal4
Oueprus cBs3u. [Jedekr
84 MACCHI bubnuorexa [IOK

https://m.edsoo.ru/ffOclb4a



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

[enenue saep ypana.

85 [emnas peakmus
Jlaboparopuas padora Ne 8
«M3ydyenue neneHud sapa
86 alz; o @(f[Tor aq)nnﬂp bubnuorexa LIOK
p p https://m.edsoo.ru/ff0c2126
TPEKOBY
S nepHsliil peakTop.
[IpeoGpaszoBanue
87 BHYTPEHHEN HEPTUH bubnuoreka [IOK
ATOMHBIX SIJIEP B https://m.edsoo.ru/ff0c1c58
ANEKTPUIECKYIO YHEPTUIO
88 ATOMHas dHEpPreThKa bubnuoreka [IOK
https://m.edsoo.ru/ffOcld7a
buonornueckoe nencreue
89 paauanuu
TepmosinepHas peakuus bubnuoreka [JOK
90
https://m.edsoo.ru/ff0c1e88
91 Pemenue 3amau
JIaGopatopHas paborta Ne 9
«H3ydyeHue TpekoB
i p bu6mmoreka [JOK
92 3apsKEHHBIX YaCTHII 10

TOTOBBIM (oTOrpadusIM»

https://m.edsoo.ru/ff0c223e



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

KonTtponbsHas padota Ne 6
o Teme «CTpoeHue aroma u
aTOMHOTO si/pa.

93
Hcnonp3oBanue 3Hepruu
ATOMHBIX SITIEP»
94 MexaHU4ecKHUe SIBICHUS bubmmoreka [{OK
https://m.edsoo.ru/ff0c245a
95 TennoBeie SIBICHUS bu6moreka [IOK
https://m.edsoo.ru/ff0c2572
DJIEKTPOMArHuTHbHIE
9% ABTCHIS bu6moreka [IOK
https://m.edsoo.ru/ff0c2a22
97 KBanToBbIC sSIBICHUS bubmuorexa [JOK
https://m.edsoo.ru/ff0c2b30
Hayunsbrit MeTo1 oO3HAHUS U
€ro peanu3anus B
98 (1)I/I3I/IIIGCKI/IX BI/I6HI/IOTCKa I_IOK
HICCIIEIOBAHMAX https://m.edsoo.ru/ff0c2c52
CBs13b QUBHKH U
COBPEMEHHBIX TEXHOJIOTHUI B
o0JacTu mepeaaun Bu6nnorexa LIOK
99
MH(OPMAIIHH, SHEPTETHKE, https://m.edsoo.ru/ff0c2d6a
TpaHCIIOpTe
100 [ToBTOpeHnue, 060061IeHNE. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

Pabora ¢ Tekcramu 1o TeMe
"Kosnebanus u BOJIHbBL"

https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0IICHNE.
Pabora ¢ TekcTamu 1o TeMe
"CBeTOBBIE SIBJICHUS"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEHue, 06001IEeHNE.
PaboTa ¢ TexcTaMu 1o TeMe
"KBanToBas u siiepHas
¢buzuxa"

OBIIEE KOJIMYECTBO YACOB
1O ITTPOI'PAMME

102



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

YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppiukun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» dusuka: 8- kacc: 6a30BbIM YpoBeHb: yueOHUK, 8 kinacc/ [lepoimkun U.
M., UBanos A. U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemienne»
» dusuka: 9-it knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ [epoimkun U.
M., I'ytauk E. M., IBanoB A. ., [TerpoBa M. A., AkiinonepHoe o0I1eCTBO

«H?;,ZI&T@HBCTBO «HpOCBGHIGHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET



