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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom (eaepaabHOi pabouel MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamMera «Ousukay.

Copnepxkanue mporpaMMmbl MO (U3MKE HAMpaBlieHO Ha (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCS U OPTraHU3alUI0 HU3yUYCHUS
bu3MKKM Ha JAEATENbHOCTHOM oOcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCA
BO3MOYKHOCTH yueOHOro mnpeamera B peanuzauuu TpeboBanuiik I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPEe3ybTaTaM OOyUYEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB HAa YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO KjaccaM), IpejiaraeT NpuMepHYyI0 MOCIE0BaTENbHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJEpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[TporpamMMa 1o ¢u3uke paszpaboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusnka SABISETCS CHUCTEMOOOPa3yIOIMMM [l  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOIBKY (PU3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IIPOLIECCOB
U SBIICHHH, H3y4aeMbIX XHUMHEH, OHOJOTHEH, acTpOHOMHUEH H (PU3HUECKOI
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHYy MHpa,
NpeoCTaBsieT HaumboJsiee sCHbIe oOO0Opaslbl NPUMEHEHUS HAy4YHOIo METoja
MO3HAHUS, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTo O0O0pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3ydenne ¢u3nku Ha 0a30BOM ypOBHE TpeAroJiaraeT OBJIaJCHUE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPIPETHUPOBATh  JAHHBIE W  HUCIHOJb30BaTh  HAy4yHBIC
JI0Ka3aTeJIbCTBA JJIs OJTy4YEHUs! BHIBOJIOB.

[lemn wu3ydeHus (U3MKM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenoaaBaHusi ydeOHoro mnpeamera «®Pusnkay B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepauuu, peanu3yomux
OCHOBHBIE 00111€00pa30BaTeNbHbIE MPOTPAMMBI, YTBEPKAECHHONW PEIICHUEM



Komnernn Munucrepcta npocsenienust Poccuiickoit denepanuu (mpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).
Heian nudyyenust pU3UKHU:

npuoOpeTeHrue HHTEepeca W CTPEeMJICHUS OOydalomMXcsi K HaydyHOMY
M3yUYEHHUIO TPUPOABI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (popMHUpOBaHHE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa H3YYCHUS
OCHOB CTPOEHHSI MaTepuH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;
¢opmupoBaHrEe TpEACTaBICHUNA O Poiu (U3MKHU U Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  MPEICTaBICHUHA O  BO3MOXKHBIX  cepax  Oynyuen
npo(heCCUOHATIBHON JEATENbHOCTH, CBSI3aHHOW ¢ (PU3MKOI, MOATOTOBKA K
JayibHeNeMy 00y4EHHUIO B 3TOM HaIPaBIICHUU.

JlocTikeHne 3THX Ielied MporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONINX 3a4aY:

nmpuoOpeTeHue 3HAHWUKH O JHUCKPETHOM CTPOCHHUHM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MAarHUTHBIX M KBaHTOBBIX
SBJICHUSIX;

MPpUOOpPETECHUE YMEHUN OMUCHIBATH U OOBSICHATH (DU3NUYECKUE SIBICHUS C
HCITOJTb30BAHUEM TTOTYYECHHBIX 3HAHHM;

OCBOCHHE METOJOB PEIICHWS TMPOCTEHINNX pacu€THBIX 3a7a4 ¢
UCIOJIb30BaHUEM  (U3MYECKUX MOJIEe, TBOPYECKUX U MPAKTHUKO-
OpHEHTHUPOBAHHBIX 3a]1ay;

pa3BUTHE YMCHUI HAOMIOAATh MPUPOJIHBIC SIBJICHUS M BBITOTHATH OIIBITHI,
nabopatopHble  pabOThl W AKCIHEPUMEHTAJIbHBIE  UCCIEAOBAHUSI  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHPOpMaIuen (HU3MIECKOTO COJEPIKAHMS,
BKJIFOYAsi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (DU3UKU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O chepaMu MpoheCCUOHAIBHON JeATeIbHOCTH, CBSI3aHHBIMU
C (UBMKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JOCTIKEHUSX (PU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHus oTBoaAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 vaca B Heaelo).

[Ipennaraempiii B mporpamMme no (u3MKe MepeyeHb J1abopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHATENbHBIN XapaKkTep, YUUTeN b JAeslaeT BbIOOp MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOCHHOCTEH
0Oy4Jaromnmxcs, CIHUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHM, MpejiaraéMplx B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka u €€ posib B IO3HAHUM OKPYKAIOLIEr0 MHUPA.

@usnka — Hayka o mnpupope. SBneHuss npuponbl. Duznueckue SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JJIICKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckre BeaMuuHbl. W3mepenue ¢uznueckux BeauunH. Dusnmyeckue
npubopsl. [Torpemnocts n3mepennii. MexxayHapoaHas cucTemMa eIMHHII.

Kak ¢wusuka wu Jpyrue eCTeCTBEHHbIE HAyKH HM3YYalOT TPHUPOLTY.
EcTtecTBeHHO-HAy4YHBI METOJl TO3HAHUS: HAONIOJEHUE, TMOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBIDKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmogaemoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHUN C TTOMOIIBIO MOJIECH.

Hemoncmpauuu.

1. MexaHW4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.
2. ®usuyeckue MpuOOPHI U MPOLEeaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopnwie padbomost u onvimot.
1. OmpeneneHue LEHbI IeEHUs IIKAJIbl U3MEPUTEILHOTO MTprbdopa.
2. H3mepenue paccTosIHUN.
3. Msmepenue o0bEMa )KUIKOCTH U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MAJIBIX TEIL.
5. M3MepeHue TemIiieparypbl MpH MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHus MO NPOBEPKE THUIOTE3BL: JAJBHOCTH IOJIETA
[IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIE BHICOTA
IyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OMNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JBmxenne yactull BemiecTBa. CBA3b CKOPOCTH JBMXKEHUSI 4YaCTUI[ C
TemnepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumonencTBue 4YacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHuid,  OOBACHSIONIMXCS  NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamopnsie padbomosl u onvimol.

1. OueHka JuaMeTpa aTroMa METOJIOM pSAJOoB (C  HCIOJIb30BaHUEM

dboTtorpaduii).
2. OmbITHI 1O HAOTIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.
Pa3nea 3. /IBuskeHue u B3aumMoeicTBHE TeJl.
Mexanuueckoe JBH>KeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpelHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHUHM. Pacuér myTu u
BPEMEHHU JIBUKEHUSI.
SlBnenue wuHepuuu. 3aKOH WHEpLUU. B3auMonelcTBHE Ten Kak NPUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUsI Teid. Macca Kak Mepa HWHEPTHOCTH Teja.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IUHHIIE
o0bEMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. M3mepenue cuwibl ¢ OMOIIBIO JUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUia
TskecTd. CHila TSDKECTH Ha IpYyTHX IutaHeTrax. Bec tema. HeBecomocTs. Cnoxenune
CWJI, HAPABJIEHHBIX MO OJHOW NpsiMoi. PaBHoxelcTByromas cuii. Cuiia TpeHus.
TpeHne CKOJIbKEHU U TPEHUE MOKOS. TpEeHHE B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHHMUeCcKOoro JIBHKEHUS TeTa.
2. M3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaOmtonenue siBneHus MHEPIIUH.
4. HabnroneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJIEHCTBUM TE.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBHIO TEI.
6. Cno)xeHue CuJji, HalpaBJIEHHBIX 110 OJHOM MPSAMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpenenieHrEe CKOPOCTH PAaBHOMEPHOTO JBUKEHUS (IIIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOTO0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHue CpelHE CKOPOCTU CKOJIbKEHHsI OpycKa WM IIapuka Io
HAKJIOHHOM TTOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. OmbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTsHKEHUS (1ehopMarivm)
MPY>KUHBI OT TPUIIOKEHHOM CHIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIbKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMAKOCTEN M ra3oB.



Hasnenne. CriocoObl yMEHBIIEHHs U YBEJIMYEHUs AaBiieHus. [[aBieHue rasa.
3aBUCUMOCTh JaBJieHUs rasa oT oObéMa, Temmepatrypbl. Ilepengada naBieHHs
TBEPABIMHU TEJIAMH, JKUJIKOCTAMH M Tra3zamMu. 3akoH [lackans. ITneBmarnueckue
MalIMHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT INIyOMHBL. [ 'MapocTaThyeckuii
napajokc. Coobmatomuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

AtMocdepa 3emsin u atMocdepHoe aaBieHue. lIpuymHbl CyliecTBOBaHUS
BO3QylHOW oOosouku 3emun. OmnbiT Toppuuennu. M3mepenue aTtmocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOr0 AABJIECHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuGops! 17151 U3MepeHus: aTMOC()EpHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeNO. BelTankuBaronias
(apxumenioBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTH JaBJICHUS T'a3a OT TEMIIEPATypHI.

[Iepenava naBiIeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyueckun mpecc.

[IposiBnenue nercTBrst aTMOC(EPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKHBAIOIIECH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJa ¥ IVIIOTHOCTH KUJIKOCTH.

PaBEeHCTBO BBHITAIKMBAIOIIEH CAJIBI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue miaBaHus TeN: IUIABAHWE WJIA NOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOIICHMS TNIOTHOCTEH TeJia U KUIKOCTH.

Jlabopamopnwie padbomosl u onvimol.

1.

HccnenoBanre 3aBUCHMOCTH Beca Tela B BOJIe OT 00bEMaA MOTPYyKEHHOM B
JKMIKOCTb YaCTH TeJa.

OmnpeneneHne  BBITAJIKUBAIOLICH  CHJIbI, JCWCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MACChI TeJIa.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITUIKUBAIOMIEH  CHIIBL,
JNEUCTByIOIEH Ha TeNo0 B JXUAKOCTU, OT OOBbEéMa TOTPYyXKEHHOW B
J)KMIKOCTb YaCTH TeJa U OT IVIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanue apeomerpa WIM KOHCTPYUPOBAaHHE JIOAKH U
OIIpEIEIIEHUE €€ TPYy30N0ABEMHOCTH.

Paznen 5. PaGoTra u MOIIHOCTB. JHEpPrusi.

Mexanudeckast padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecus peryara. [I[puMmeHenne mpaBuia paBHOBECHS pblyara K OJI0KY.



«3onoroe mnpasuno» MexaHuku. KIIJI mnpocteix wmexanusmoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusa. KuHeTHueckas M NOTEHLUHMAJbHAs SHEPIHs.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomoul u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUM TeEla

110 TOPU30HTAIIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycnoBui paBHOBECHS pblyara.
3. H3zmepenue KIIJ[ HaKIOHHOM IUIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KJIACC

Pasznea 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OTNBITHI, MOJATBEPKIAIOIINE
OCHOBHBI€ I0JIOKEHUS MOJICKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopgenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJSIPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNe U KalWJUISIPHBIC SIBJIEHUA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl H3MEHEHUSI BHYTPEHHEW 3SHEpruu:
Temionepeaaya 151 COBEPIIICHUE paboTHI. Bunsr TEIIoNEpEAAYM:
TEIIONPOBOHOCTh, KOHBEKIINS, U3IyUYCHHE.

KonudectBo TemnoThl. YenbHas TEMJIOEMKOCThH BeElleCcTBA. Terioo0OMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeruioBoro Oamanca. [lnaBnenwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJbHAsA TEIUIOTa IUIABJICHMUS.
[TapooOpazoBanue u koujeHcauus. Mcnapenue. Kumnenuwe. YaenpHas Termiora
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEPATypbl KHIECHHS OT aTMOC(EPHOTro
JTaBJICHUS.

BrnaxHocTh BO31yXxa.

DHeprus TOIJIMBA. Y IeJbHas TEIIOTa CTOPaHHUSL.

[TpuHuunel padoTel TermaoBbix asurarenerd KIIJ TemsioBoro aBurartens.
TerioBble ABUTATENIN U 3aIATA OKPYKAIOIIECH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILEHUS SHEPTUHU B TEIUIOBBIX MPOIieccax.

Jlemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHSL.
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10.
11.
12.
13.

Hab6mronenune nuddysun.

HaOGmronenue ssBiieHUi cMauMBaHUs M KaITWIISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro pacimpeHust Tel.

W3MeHeHne naBjeHUs rasa Ipu U3MEHEHHH O0BhEMa M HArpeBaHWUU WIIU
OXJIKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Buael Tenonepenayn.

OxnaxxJaeHue IpHU COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CHUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HabGmroienre nocTossHCTBA TeMIepaTyphl IIPH TUIABICHUU.
Mojienu TeNI0BBIX JBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO JEHCTBUS CUIJI MOJICKYJIIPHOTO MPUTSKCHUS.
OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM WM caxapa.
OnbITel 110 HAOIOJCHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3AyXa B OAJJIOHE MITIPHUIIA.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JAaBJIEHUS BO3/1yXa OT €ro
00BbEMa M HATPEBAHMS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl TUHEUHOM 3aBUCUMOCTHU JIJIUHBI CTOJIOMKA KUIKOCTU
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPhI.

HaGmronenne wu3MeHeHHs] BHYTPEHHEH OHEpPruM Tella B pPe3ysbTare
TEeIJIonepeay ¥ padOThl BHEITHUX CUJI.

HccnenoBanue siBJeHUS TEIUIOOOMEHA MPU CMENTUBAHUM XOJIOAHOU U
ropsiuer BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAITUYECKUM ITUITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca UCIapeHusl.

OrnpeneneHue OTHOCUTENBHOM BIQXKHOCTH BO3/TyXa.

OrnpeneneHue yaelIbHOW TEIUIOTHI MIABICHUS JbA.

Paznen 7. JjaekTpudyecKkue 1 MAarHUTHbIE SIBJICHHSI.

Onektpuzanus Tenl. J[Ba poja 3JIEKTpUYECKHX 3apsAnoB. B3aumojenicTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUSI MEXKAY TEJIaMM ).

OnekTpuueckoe mnoJsie. Hampsoxk€HHOCTh anekTpuyeckoro mnois. [IpuHiun
CYHEPHO3ULIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHBIA JIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpOoBOOHMKM H  JUAJIEKTPUKU. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsAaa.

DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
HcTouHMKH TOCTOSIHHOTO TOKa. JIeHCTBUS SJIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSAX U raszax.

Onextpuueckas nenb. Cuna Toka.  DIJIEKTPUUECKOE  HANPSKEHHUE.
ConpoTuBIIEHHE MPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa
o ydactka nenu. [locienoBarenbHOE W MapajuleIbHOE  COCIMHEHUE
MIPOBOJHUKOB.

PaGota u MoOmHOCTH »3yeKTpHUeckoro Toka. 3akoH Jlkoyns—Jlenia.
DnexkTpudecKre enu U MOTpeOUTenu 3IEKTpUIecKor s3Heprun B ObiTy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHUTHL. ~ B3auMonelcTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €ro 3HAU€HUE JJIA KU3HU Ha 3eMiie.
Omeir  Opcrena. MarautHoe T1oOJIe  DJIEKTPUYECKOro Toka. [IpumeHenwme
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUIATENb ITOCTOSSHHOIO TOKA. VCIonp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apanes. SABneHne >neKTpoMarHuTHOW UHAYKIUU. [IpaBuino Jlenna.
DNeKTporeHepaTop. Crioco0b1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTUH.
DJIEKTPOCTAHIIUN HAa BO30OHOBJISIEMBIX HICTOUHUKAX YHEPTHH.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa poza 3JIEKTPUYECKUX 3apSAJIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEII.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTATUYECKAS] MHAYKIIHS.

3aKOH COXPAaHEHUS DIEKTPUYECKUX 3aPSAI0B.

[1poBOAHUKY U TUDIIEKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUM JEKTPUYECKOTO TTOJIS.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.
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. DJEKTPUYECKUI TOK B )KUJKOCTH.

. I'a30BbIM pa3psn.

. 3mepeHune cuibl TOKa aMIIepMETPOM.

. I3mepeHnune 3JIeKTpUYECKOro HapsKEHUST BOJIBTMETPOM.

. Peocrar 1 marasus COnpOTUBIICHUM.

. BzaumoecTBre mOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH PA3CICHUS ITOJI0COB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

OnbIT IpcTena.

MarnuTtHoe 1oJje Toka. DIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

DNEKTPOJIBUTaTElb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnbiThl Dapajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomout u onvimet.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOJMIOMCHUIO JJICKTPU3AIMU Tel MHAYKIUMEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne JE€UCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJAHUKU U
JTIADJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUYECKOHN 1IEMH MOCTOSHHOTO TOKA.
N3Mepenue 1 peryimpoBaHUE CUJIbI TOKA.

N3MepeHue U peryampoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UIAYIIETO YEpPE3 PE3UCTOP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSIPKEHUST Ha PE3UCTOPE.

OMBITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh ANEKTPUUYECKOTO
COINIPOTHUBJICHUS TMPOBOJHUKA OT €ro JUIMHBI, TUIOIIAAM IIONEPEUYHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HAMNPSDKEHUN TIPU  MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia IS CHJIBI TOKa MPH TapauIeIbHOM COCAWHESHUH
PE3UCTOPOB.

Omnpenenenne pabOThI ITEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpenesneHue MOIIMHOCTH  AJEKTPUYECKOTO TOKa, BBIJCISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBaresi.

HccnenoBanre MarHUTHOTO B3aMMOEHCTBUS MOCTOSHHBIX MAarHUTOB.
M3yyenne MarHUTHOTO TIOJS  TOCTOSHHBIX ~MAarHUTOB TPHU WX
00BEIMHEHUH U Pa3JICIICHUU.

HccnenoBanne 1eMCTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KATyIIKH C TOKOM M MAarHWTa OT CHWJIbI TOKAa W HaIpaBJC€HUs TOKA B
KaTyIIKE.

18. MI3ydyeHue neiCcTBUS MAarHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KIIJI anekTpoaBUratesibHONM yCTaHOBKHU.

21. OnbITBI IO UCCJENOBAHUIO SBJICHHS AJIEKTPOMATHUTHOM WHIYKUUU:
WCCIICIOBAHUE W3MEHECHHMM 3HAYEHUs M HAIpPaBJICHUS HWHIAYKLIHOHHOIO

TOKA.
9 KVIACC

Pa3nen 8. Mexanuveckue siBJIEHUS.

Mexanuueckoe aBwkeHue. MarepuanbHas Touka. (CucremMa oTcyéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBWKEHHsA. PaBHOMEpHOE MPSAMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMoauHeiiHoe ABrkeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHOe aABmxkeHue. CB0OOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHUE TO OKPYKHOCTH. llepron m yactora oOpaiieHus.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3axkoH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpyHIMN CyTIEPIIO3UIIMHN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUila
TPEHUs MOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIBwxenune ruianetr BOKpyr CoisHna. llepBas kocMmuueckas CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOE Teyno. PaBHOBecue
TBEPAOTO TEJa C 3aKPEIIEHHON OChIO BpalieHusa. MomeHT cuibl. LleHTp TskecTH.

Nmvnynee Tena. M3menenne nvmyisibea. UMnynbce cunbl. 3aKOH COXpPaHEHMS
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanudeckass paboTa W MOIMHOCTh. PaboTa cui TsKECTH, YIPYTOCTH,
Tperust. CBsi3b dHepruu u padotel. [loTeHnnanbHas SHEPrus Teja, NOJHATOrO Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEprus CKaTou NnpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnroneHue MexaHU4ecKOro JBUKEHUS Tella OTHOCUTEIBHO PA3HbBIX TEJ

OTCYETA.



o v kW

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

CpaBHEHHE ITyTE€W U TPACKTOPUIN ABUXKEHHUS OJHOTO M TOTO K€ TeJa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOPOCTH U yCKOPEHMS MPSAMOINHENHOTO ABUKCHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBUYKEHHUSI.

Habmronenue 1BUKEHUS Tejla 0 OKPY>KHOCTH.

Habnronenne MexaHn4ecKHX SIBJIEHUN, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHYKEHUU
OTHOCHUTENHFHO KaOuHeTa GU3UKH.

3aBUCUMOCTh YCKOPEHUSI Tela OT MaccChl Tejla U JECUCTBYIONIEH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CHII TPU B3aUMOJEHCTBUN TEN.

M3meHeHue Beca Tea pu YCKOPEHHOM JABUKECHUU.

[lepenaya uMIryapca pu B3aUMOAECHCTBHUM TEIL.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aHMMOJICHCTBHH.
HabtoieHue peakTHBHOTO IBHKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IaICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU IIPU IBH>KEHHUH TeJIa IO JEHCTBHEM
IPYKUHBI.

Jlabopamopnwie padbomout u onvimol.

1.

KoHcTpyupoBaHue TpakTa IJisi pa3roHa M JaJbHEUIIIET0 PaBHOMEPHOTO
JBIDKEHUS MTAPHUKA WIH TETICKKH.

OrnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUsT OpycKa WIM JBHXKCHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEeHHMsSl Tejla MPH PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU IMyTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBWXKEHUU 0€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KaK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHHUSI OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenue KodQPUIIMEHTa TPEHUS CKOTbKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JBMKCHHUM Teja
110 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenre padbOThl CHJIbI  YOPYrOCTH TMpPU TOABEME TIpy3a C
HCTIO0JIb30BaHWEM HETOJIBUKHOIO M TTOABMKHOTO OJIOKOB.

11. M3ydeHue 3aKkOHa COXpAaHEHUS DHEPTUH.

Paznen 9. Mexannuyeckue KoJieOaHUs U BOJIHBI.

KonebarenbHoe npmxkeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUMN: MEPHOI,
4acToTa, aMIUIMTy1a. MareMaTu4ecKuil U NpyKUHHBINA MasTHUKHU. [IpeBpaienue
DHEPIUM IPH KOJIeOATEIHHOM JIBUKEHUH.

3aryxarone — kosieOaHus.  BbpIHyneHHble — kosieOaHus.  Pe3onaHnc.
Mexannueckue BodHbl. (CBoiicTBa MeXaHMYeCKUX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI MW CKOPOCTh €€ PpacHpOCTPAHCHMUS.
Mexanuyeckue BOJIHbI B TBEPJIOM TeEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKkocTh 3BykKa M BbICOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xose0aHuil Tl mo4 AEHCTBUEM CHJIBI TSHKECTU U CHUJIBI
YIIPYTOCTH.

HabGmronenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BIHY X ACHHBIX KOJIEOaHUN U pE30HAHCA.

Pacnpoctpanenne npooibHBIX U TONEPEYHBIX BOJH (HA MOJICIIN).
HaGmroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pPE30HAHC.

JIaﬁopamopubze pabomul u onvimol.

1. OmpeneneHre YacTOThl MW TMEpUojaa KoJIEOaHMM MaTeMaTU4eCcKoro

o v oA W

MasTHHUKA.
2. Ompenenenuie 4acTOTHl U epUoAa KoJieOaHUi MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUoJia KoJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEpHOJIa KoJIeOaHUI MPY>KUHHOTO MAasiTHUKA
OT MAaccChl Irpy3a.
5. IIpoBepka HE3aBUCMMOCTU MepUoaa KoJieOaHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.
6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TNEpHOJa  KoJieOaHUM
NPY>KUHHOTO MasgTHUKA OT MAcCChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOAHOTO MaICHHUS.
Pa3nea 10. DiieKTpoMarHuTHoe moJjie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJ€.  DJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama »sMeKTpOMarHUTHBIX BOJH. Vcmonb3oBaHMe
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBS3H.



DneKkTpoMarauTHas npupoga cera. CkopocTh cBera. BoaHOBBIE CBOWCTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie pabomoul u onvimol.

1. 3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TMOMOIIbI) MOOHMIBHOTO

TenedoHa.

Pa3zgen 11. CBeToBbIE AABJICHHUS.

JlyueBas  momenp  cBera.  Mcrounmkm ~— cBera.  IIpsaMonuHenHOe
pacnpoctpanenue ceta. 3atMeHuss Connua u JIynsl. OTpaxkenue cBera. I1nockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnoMiieHHs cBerta. [losHOe BHyTpeHHEe
OTpaXeHHe cBeTa. VICrmonp30BaHME TMIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOIAX.

Jluaza. Xom onyuedt B JsmnH3e. OnThueckas cuctema Qoroanmnapara,
MHKpPOCKONIa M Tejeckoma. [Ja3 kak onTuyeckas cucrtema. biam3opykocTe u
JaJbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HetoToHa. CnokeHue
CIIEKTPAJIbHBIX LIBETOB. /Ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tonyuenue n300pakeHui B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTudeckuii CBETOBO/I.

Xox mydeii B cobuparoiiei JruH3e.

XoJ Ty4yel B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[Tpuniun aevicTBus ¢oToanmapara, MUKPOCKOTA M TEJIECKOIIA.
10. Mopens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [Tonyuenue 6emoro cBeTa MPH CIOKEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnepoBanue 3aBUCUMOCTH yria OTPa)KE€HUS CBETOBOrO Jyya OT yria
naJIeHus.

2. M3yueHue xapakTepUCTUK U300paKE€HUs MIPEIMETa B IIJIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOTO JIyda OT yria
NaJICHUs Ha TPAHUILIE «BO3AYX—CTEKIIO».



4. [lomydyenue nzo0paxxeHui ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO paCCTOSIHUS U ONTUYECKOW CHIIBI COOMparolen
JINH3BI.

6. ONBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CHEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEIMETOB MPU MX HAOIIOIECHWU UYepes
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE IBJICHHUS.

OmnwiTel Pe3epdopna u nnanerapHas mojaenb aroma. Mogens aroma bopa.
Hcnyckanue u nornonieHre cseta aromom. KsanTel. JInHenyaTsie ClIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HykinonHas Mopens aroMHoro sapa. HM3oromel. PagmoakTuBHBIE
npeBpaienus. [lepron momypacmnanga aTOMHBIX SIEP.

SnepHbie peakiyu. 3aKOHBI COXPAHEHHS 3apsAJIOBOTO M MacCOBOTO YHCEI.
OHeprusi CBsI3W aTOMHBIX saep. CBA3b mMacchl U dHEpruu. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CoHIa U 3BE3I.

SAnepnas sHepretuka. JleCTBHS paJMOAaKTUBHBIX H3JIyYEHU Ha JKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3JIyUYEHHUS U MOTJIOMIECHUS.

2. CHexTpsl pa3IMuHbIX T'a30B.

3. ChekTp Boaopoa.

4. HaGmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITyYECHHI.

6. Peructpanus uzinydeHust NpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie padbomoul u onvimol.

1. HaOnroneHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnepoBanue TPEKOB: U3MEPEHUE SYHEPTUU YACTUIIBI IO TOPMO3ZHOMY

nyTH (1o ¢potorpadusm).

3. M3mepenue painoakTUBHOTO (poHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOTYJIb.

[ToBTOpUTETHEHO--0000IIAONINI MOYJIb MPEHA3HAYEH ISl CUCTeMaTU3alluu
u  0000IIeHUs]  TOPEAMETHOTO  COACpXKAHUST W ONbITa  JICSATEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (U3HKH, a TAKXKE I MMOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHY 10 (u3uke g 0o0yJaronmxcs,
BBIOpABIIMX ATOT YUEOHBIH MpeaMET.

[Ipy U3ydeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBACTCS JOCTHKEHUE MPEIMETHBIX U
METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHHUSIMHU OOBSICHATH (U3HUECKUE
ABJICHHS], NPUMEHSA TMOJIyYCHHBbIE 3HAHUWA, peEIIaTh 33Ja4d, B TOM YHUCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTeP JTAHHOTO pasjesia pealn3yercs
32 CY€T TOro, 4YTO OOy4YaroUIMecs BBIMOJIHSIIOT 3aJaHus, B KOTOPBIX WM
npeIaraeTcs:
HAa OCHOBE TIOJYYEHHBIX 3HAHWW pacro3HaBaTh W HAYYHO OOBSICHATH
dbu3uYecKue SIBICHUS B OKPYKAIOIIEH MTPUPOJIE U TTOBCETHEBHON KU3HH,
UCITI0JIb30BaTh HAYYHBIE METO/bl UCCIEIOBaHUS (DU3NUECKUX SBIICHUM, B TOM
YUCJIE IJI POBEPKU THIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAy4YHbIE OCHOBBI HamOOJEE BAXKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, MTPAKTUUECKOT0 MCIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

N3ydyenne pu3nku Ha ypOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHUs HAIPABIIEHO

Ha JOCTMKEHHE JINYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHbIX

pE3yIbTaTOB.

B pesynbrare uydeHnus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuatomierocsi 6yyT cqpOpMUpOBaHbl CIAEAYIOLIME JIUUYHOCTHBIE PE3YJIbTaThl B

YaCTH:

o 1) MAaTpHOTHYECKOT0 BOCTIMTAHMSA:

e — MPOSIBJICHHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOI
bu3ruecKol HAyKU;

e — LIEHHOCTHOE OTHOIIECHHE K TOCTHXKEHUSM POCCUNUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIINTAHUS:

e — FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJAECHUH OOIIECTBEHHO 3HAUMMBIX
U OTHUYECKUX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUH (PU3NKY;

e — OCO3HAHHME BAXXHOCTU MOPAIBHO--3THUECKUX IMPUHUMUIIOB B JIEATEIbHOCTH
YUYE€HOrO;

e 3)3cTETHYECKOT0 BOCIIMTAHUS:

e — BOCIPHUATHE ACTETUYECKUX KAYECTB (PU3MUYECKON HAyKH: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

o 4) 1IeHHOCTH HAYYHOT0 MO3HAHMSA:

e — OCO3HAaHHME LIEHHOCTU (PHU3NYECKONM HAyKM KaK MOIIHOIO0 HMHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHM, BAXKHEUILIECH COCTABIISIOLICH
KYJbTYPBHI;

e — pa3BUTHE HAY4YHOH JIFOOO3HATEIBHOCTH, MHTEpEca K HCCIEI0BAaTEIbCKON
NEeSATENBHOCTH;

e 5) ¢opMupoBaHusi  KYJAbTYPbl 3I0POBbSI H  IMOIHOHAIBLHOTO
Os1aromoJryums:

e — OCO3HaHME LEHHOCTH 0Oe30macHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU NPaBUJI 0OE€30MaCHOrO TOBEACHUS Ha
TPAaHCIIOPTE, HA JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPYJOBAHHUEM B
JOMAITHUX yCIOBUSIX;

e — c(pOpMHUPOBAHHOCTh HaBbIKa pedIeKcHH, MPU3HAHME CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APyroro 4YeJIOBeKa;

e 6) TPyZ1OBOIr0 BOCTIMTAHUSI:

e — AaKTMBHOE y4YacTH€ B pPEIICHUH NPAaKTHUECKHUX 3adad (B pamMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3aluy, ropojia, Kpas) TeXHOJOTHYECKOU U



COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHUM;

e — HMHTEpEC K MPaKTUYECKOMY M3yUEHUIO MpodhecCuid, CBI3aHHBIX C (UBHUKOM;

e 7)DKOJOTHYECKOTO BOCTIMTAHMA:

e — OpHCHTAIMS HAa MpPUMEHEHWE (U3MYECKUX 3HAHUU MJIs PEIIeHUs 3aaad B
00JIacTH OKpy>Kalolllel cpejpl, IJIaHUPOBAHUSI TOCTYNKOB U OIIEHKH HX
BO3MOYKHBIX TMOCIICJICTBUN [T OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE IIOOATBHOIO XapaKTepa SKOJOTUYECKHX MpOOJieM M MyTew ux
pelieHus;

e 8) amanmTranmMm K M3MEHSIOIIMMCS YCJIOBHSIM COLNHAJIBbHOW M NPHUPOTHOI
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBIMOJHEHUM HCCIEIOBAHUN U
MPOEKTOB (DU3NYECKON HAMPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
IPYTUX;

e — TIOBBIICHUE YPOBHSA CBOEM KOMIIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM Yucie GOPMYITUPOBATH
U7IeH, MOHATHUS, TUTIOTE3bI O PUBUUECKUX 00BEKTaX U SBJICHUSX;

e — Oco3HaHMe AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTU
bu3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHSI B MPUOOPETEHUU HOBBIX (U3UUECKUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBJISATH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e — OIICHKAa CBOMX JICCTBUM C YYETOM BIMSHMS Ha OKPYXKAIOIIYIO Cpenay,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs TporpaMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y oOydqaromierocs OyayT chhopMUpOBaHbI MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TI03HABATEIILHBIC YHUBEPCALHBIC YICOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4eOHBIE  JCHCTBHUS, PETyJIATHBHBIC
YHHUBEpCAIbHbIC YUCOHBIC JICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue 1eficTBUA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(sBIIGHMI);

yCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(DUKALNN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (haKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TIPUYUHHO--CJICICTBEHHBIC CBSI3M MPU H3YyYECHUU (U3HUECKUX
SIBJICHU W TPOIECCOB, JIEJIaTh BBIBOJBI C MCIIOIH30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIOTE3BI O B3aMMOCBSI3IX
(U3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOHMpATh CMOCO0 perieHus yueOHOH  (u3nyecKoi
3amaun (CpaBHCHHE HECKOJBKHUX BApUAHTOB PEIICHUS, BHIOOp HamOoJee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejabcKue 1eCTBYUA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHNUS;
MPOBOANTH 1O CAMOCTOATEIHFHO COCTaBICHHOMY IJIaHY OTIBIT, HECIIOKHBIHI
(U3MUECKUIl HKCIEPUMEHT, HEOOJbIIOE HCCIIeOBaHUE (PUINUECKOTO
SIBIICHUS;

OLICHMBAaTh HAa NPUMEHHMOCTb UM JOCTOBEPHOCTh HH(pOpMalHio,
MOJyYEHHYIO B X0J1€ UCCIIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITHPOBATH OOOOIICHHS W BBIBOJBI MO pe3yJIbTaTaM
MPOBEAEHHOTO HAOIOICHHS, OTIBITA, UCCIICIOBAHMS,;

MPOTHO3MPOBATh  BO3MOXKHOE JaibHEiIIee pa3BUTHE  (HU3HMUECKHUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh NPEANON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHbIE METOAbI, MHCTPYMEHTHI U 3allPOCHI TPU TIOUCKE H
orOope MHGOPMAIMK WM AAaHHBIX C YYETOM NPENJIOKEHHOM Yy4YeOHOU
dbu3udecKo 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS,

CaMOCTOSITENIFHO ~ BBHIOMpATh ONTHUMAIbHYIO (GOpMy MpPEICTaBICHUS
uHpOpMAIM W WUIIOCTPUPOBATh pelIaeMble 3a/adll  HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKkoi U MX KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHHBEPCadbHbIe YU4eOHbIC 1eiiCTBUS:

B XOA€ OOCYXIEHHUs y4yeOHOro Marepuana, pe3yJibTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAeMON TEMbI U
BBICKA3bIBaTh WU, HAICJICHHbIE Ha pEIICHHE 3aJaud U MOJAJIep)KaHue
OarokeyIaTeIbHOCTH OOIIEHNS;



COIOCTaBJSATh CBOM CYXIEHHS C CYXICHUSAMHU JPYTHMX YYacCTHUKOB
auanora, OOHapyXKMBaTh Pa3INune U CXOACTBO MO3HIIMIA;

BBIPA)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
myOJIMYHO TPECTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (DU3HMYECKOTO OMbITa
(9KCTIepUMEeHTa, UCCIICAOBAHUS, TPOEKTA);

NOHUMAaThb U  HWCHOJB30BaTh  IPEUMYINECTBA  KOMaHIHOMN u
MHIMBUAYANbHOM pabOThl TpPH PEUICHHH KOHKPETHOW (PU3UUECcKOit
poOJIEMBI;

MPUHUMATD IIeJId COBMECTHOM JESATETbHOCTH, OPTaHU30BBIBATh JACHCTBUS
no e€ JOCTMXKEHHUIO: pacHpefensaTb pojH, OOCYXAaTh MPOLECCH U
pe3yabTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;
BBINOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HAIPaBICHUIO U KOOPJIWHUPYS CBOW JIEHCTBUS C JIPYTHUMH
YJIeHaMU KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCAJIbHbLIC yqeﬁnble IleﬁCTBHH

Camoopranusauus:

BBISIBIIATH NIPOOJIEMBI B KU3HEHHBIX M YUYCOHBIX CUTYaIHsIX, TPEOYIOIIHNX
TUTSI pereHusT GU3NIeCKUX 3HAaHUMH;

OpPHUEHTHUPOBAThCA B  PA3IUYHBIX TOAXO0JaX TPHHATHS  PEIICHUN
(MHAMBUAYATTLHOE, TIPUHSATHE PEIICHUS B TPYyNIE, NMPUHATHE PEIICHUN
rpymnmoi);

CaMOCTOSITENIbHO COCTABJIATh aJTOPUTM PEIICHUsS (HU3UIECKOMN 3a/1auu WU
TUTaHa UCCIE0OBaHUSI C YYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh MpeijlaraeéMble BAPUAHTHI PEIICHHI;
JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJJICKT:

JaBaTh aJ€KBaTHYIO OLEHKY CUTYyalluH U MpeJyiarath iaH e€ U3MEHEHUSs;
OOBACHATH MPUYMHBI  JIOCTHOKEHHUS  (HEJOCTHIXKEHHUS)  pe3yJbTaToOB
NEeSTEeIbHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AECATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
(¢u3MYecKoro UCCIEIOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, W3MEHUBIIUXCA CHUTYyallMil, YCTAHOBJIEHHBIX OIIHOOK,
BO3HHUKIIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejloBeKa B XOJI€ CIOpa WM JUCKYCCUH
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY IPYTroro;



NPU3HABATH CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEP KJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniry oOyuenusi B 7 kjiacce mpeIMETHBIC pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKME U  XUMUYECKUE  SIBJICHUS,
HAOJI0/ICHHE, SKCIEPUMEHT, MOJElb, THIOTE3a, €IUHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TPACKTOPHs, PaBHOJACHCTBYIOLIAsS
cuna,  gedopmarus  (ymnpyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznmuuath sBieHus (auddysus, TEIIOBOE ABUKEHHE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEpPHOE  JBWIKCHHE, HHEPIUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPJBIX TENI C 3aKPEIJIEHHOW OCHIO
BpalllcHUs, IMepeaya AaBJICHUA TBEPABIMUA TEJIaMHU, KUIKOCTAMU H
razam, arMocdepHOe JaBJICHHE, IUJJaBaHUE TeJ, TMPEeBpaICHUs
MEXaHMYECKON SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PM3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX  (DU3WYECKUX  SIBJICHUN B
OKpYXAalollleM MHpEe, B TOM uHclie (HU3NYECKUE SBJICHHUS B TPHUPOJE:
NpUMEpBl JBUKEHUS C PaA3JIMUYHBIMU CKOPOCTSIMH B >XKMBOW W HEKHUBOU
npupojsie, JACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIUSHUEC
aTMOC(EpHOro JaBJEHHUS Ha KMBOW OpraHu3M, IJIaBaHUE PbIO, pblYarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3UUYECKUX SBIICHUN;
OMUCHIBATh U3y4YCHHBbIE CBOMCTBA Tel M (U3UUYECKUE SIBIICHUS, UCIIONB3YS
dbu3uyeckre BeIWYMHBI (Macca, 0O0bEM, IUJIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tejla, Cuja TpEeHUs, JAaBlieHHWe (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHW4Yeckas paboTa, MOIIHOCTh, TJICYO CHUJIBI,
MOMEHT CWJbl, KOI(POUIIMEHT TMOJEe3HOr0 JEHUCTBUS MEXAHU3MOB,
KMHETHYECKass W TOTCHIMaJIbHAs SHEPrus), MpU OMHUCAHUM TMPABUILHO
TPaKkTOBaTh  (U3WYECKUHA  CMBICT  HCIOJB3YEMBIX  BEJIMYUH,  HX
0003HaueHUsA W EAVHUIBI (DU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIWYMHY C APYTUMU BEJIUYHWHAMH,
CTPOUTH TpauKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3UYECKUX BEIIMYMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U MPOIECCHI,
WCTIONB3Ysl MpaBWa CIOKEHUS CUII (BIOJIb OJHOW IpsiMOI), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHS pbruara (OJ0Ka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPTruM, NpPU OTOM [laBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIMChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECCKUE SIBJICHUS, MMPOIIECCHI M CBOMCTBA TEN, B TOM YHCIIE
M B KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYUHHO--CIICACTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ ONMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (hM3HUECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amdadud B 1-2 JEWCTBHSI, HCIOJB3Yys 3aKOHBI H
dbopmyIibl, CBsA3BIBAONINE (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1a4M 3alIMChIBATh KPATKOE YCIOBHE, MOJICTABIATh (U3UUECKUE
BEIUYUHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JIJIsl PEUICHUs 3a/1ay, OIICHUBATh PEATMCTUUYHOCTh
MOJTYYEeHHOU (PU3NUECKON BETNYNHBI;

pacrio3HaBath MpOOJEMbl, KOTOPHIE MOXKHO PEIIUTh TPU [OMOIIU
(bU3UYECKUX METOJIOB, B OMTMCAHUM UCCJIEAOBAHUS BBIICISITH TPOBEPSEMOE
npeanosioxkenue  (Tumoresy),  paziuyarb U HMHTEPIPETUPOBATH
MOJIyYCHHBIA pEe3yJIbTaT, HAXOAWTHh OIIMOKA B XOJE OIbITA, JIeTaTh
BBIBO/IBI TIO €T0 PE3yJIbTaTaM;

MPOBOAUTL ONBITHI MO HAOMIOACHUI0 (PU3MYECKUX SBJICHUN WU
busznuecKux CBOMCTB Tel: bopMyIUpOBaThH MIPOBEPsIEMbIEC
MPEANOI0XKEHUs, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYI0BaHHS,
3aMyChIBATh XOJ1 ONBITa U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJHATh TPSIMbIE W3MEPEHUs] PACCTOSHUS, BPEMEHM, MAacChl Tera,
00bEMa, CUJIBI U TeMIlepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX H
u(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKAa3aHUA MPUOOPOB € YUETOM
3aJIaHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (PU3UUECKON BEJIMUUHBI OT
JIPYrol ¢ HCMOJb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH TyTH
PAaBHOMEPHO JBIIKYIIETOCsl Tejla OT BPEMEHHU JBUKEHUS TeJa, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Tela, KadecTBa 00pabOTKH TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CWJIbI TPEHHUSI OT IIJIOIIAIN COMPUKOCHOBEHHUS TEJ, CUJIBI
YOPYTOCTH OT YJJIMHEHMS MPY>KUHBI, BBHITAJTKUBAIONIICH CHIIBI OT 00BEMaA
MOTPYKEHHOM YACTHU TEJNA U OT ITUIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TMIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUHN
MJIaBaHUs TeJl, YCIOBUU paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  Y4eOHOTO HCCIIEJIOBAHMS, COOMpaTh YCTAHOBKY U
BBITIOJHATh HM3MEpPEHUs, CleAys MNPEeUIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BHUJE
MPEJIOKEHHBIX TaOIUI U TpadHKOB, NE1aTh BBHIBOABI MO PE3yJbTaTaM
UCCIIEJOBAHMS;

OPOBOJIUTh KOCBEHHBIE HU3MEPEHUS (PU3NUYECKMX BEIMYUH (IJIOTHOCTb
BEIIECTBA JKUAKOCTU MW TBEPIOTO Teja, CHUJIa TPEHUS CKOJIbKEHUS,
JaBJI€HUE BO3[yXa, BbITAIKUBAIONIAs CHUia, JEHCTBYyIOIIas  Ha
NOTPYXEHHOE B KUAKOCTH TeNo, KOI(PPUIMEHT MOJE3HOTO JEHCTBUS
OPOCTBIX MEXAaHU3MOB), CleAys MPeNIOKEHHOW HWHCTPYKUUU: MpU
BBINIOJIHEHUH H3MEPEHUIl cOOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBIUMCIISTH 3HAUEHUE UICKOMOM BEJIMYMHBI,

coOJII01aTh NMpaBUJIa TEXHUKHA 0€30MacCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
000pyIOoBaHUEM;

yKa3bIBaTh MPUHUUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JMHAMOMETP, COOOIIAIONIUECS COCYJbI, OapoMeTp,
pBIYar, IOJBMKHBIA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPUHIUNBI JACHCTBUS W3YYCHHBIX MPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HMX OmucaHus (B TOM YHCIE:
HNOJUIMITHUKHY, YCTPOWCTBO BOJOINPOBOJA, THMJIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, ApEOMETP), UCMOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MYECKUX SIBJIEHUN U HEOOXOAUMBbIE (PU3UUYECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPbl  (HAXOAUTh  HH(MOpPMALMIO O  MpUMEpax)
NPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNA B MOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHusi 0€30MacHOCTH MPU 0OpalieHuu ¢ mpudopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3II0pOBbS M COOJIONCHUS
HOPM DKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISATh OTOOp MCTOYHMKOB HHpopmanuu B HMHTepHere B
COOTBETCTBUM C 33JJaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE HUMEIOIIUXCSI
3HAHUA W TYyTEM CpPaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIIEIATH
UHPOPMAITUIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMIOJHEHUN YU€OHBIX 3a/laHUi HAYYHO--TIOMYJIAPHYIO
auTepaTypy (U3MUECKOTO COACpXKAaHMs, CIPaBOYHBIE  MaTEpHUAaIbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHe MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB HMHGpOpMaIKu (HU3MUECKOTO COJIEPIKAHHS, B TOM



yycie MyONIMYHO JIenaTh KpaTKHe COOOIIEHHs O pe3yjbTaTax MpPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAHUW, MPH OTOM TPAMOTHO HCIOJIb30BATh
W3YYCHHBI TOHATHMHBINA ammapar Kypca (QHU3UKH, COMPOBOXKIAThH
BBICTYILJICHUE NTPE3CHTALINEN;

IOpPU BBIIOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEIOBAHUN pacHpeleisiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJjauyaMd,
CICIUTHh 3a BBINOJIHEHUEM IUIAHA JEHCTBHUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJaJA B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIMX.

K koHIy 00ydeHus B 8 kiiacce nmpeMeTHbIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCII0JIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arpEeTraTHhIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHble TeNla, HACHIIICHHBIH M HEHACHIIIEHHBIA TMap, BIIAXKHOCTD
BO31yXa, TeMIIeparypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTrATElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3aps]l, SJICKTPUUECKOE T0JIE, TPOBOJHUKHU
Y TUAJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pazinuath ABJICHUS (TEIJIOBOE paclIMpEeHUEe U C)KaTue, Temiolnepenaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWUISPHBIC SIBJIICHUSI, UCTIapEHUE,
KOHJICHCAIIMS, IUJIaBJICHUE, KpUCTau3alus (OTBEpACBAHUE), KUIICHUEC,
Teruionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHUS, W3JIy4EHHE),
AJIEKTpU3AMS TEJ, B3aUMOJCHUCTBUE 3apsiioB, NEUCTBUSL AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICMCTBUE MArHUTOB, JICWCTBHUE
MarHMTHOTO TOJId Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAs UHIYKITUS)
[0 ONHUCAHMI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrio3HaBaTh MPOSBJICHUE UW3YYEHHBIX (UBUYECKUX  SBJICHUU B
OKpYy’XXalollleM MHUpPE, B TOM 4Yucjie (U3NUecKue SIBJICHUS B MPHUPOJE:
MIOBEPXHOCTHOE HATSXKEHHWE W KalNWUISPHBIE SBJICHUS B TPHUPOJE,
KpUCTa/UIbl B mpupoje, uzinydeHue CoiHIla, 3aMep3aHHE BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEs, CHETa, 3JIEKTPUUYECKUE
SBJICHUS B aTMocdepe, DJIEKTPUYECTBO >KUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emun, Jpedd MoJrOCOB, POJIb MAarHUTHOTO TOJS JJIsl JKM3HM Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUIECKUX
SIBJICHUI;

OMNUCHIBATh M3y4YCHHBIEC CBOMCTBA Tel M (U3UYECKUE SBJICHUS, UCIIONIB3YS
¢dusnueckre BeTUUUHBI (TeMIlepaTypa, BHYTPEHHSST SHEPTUS, KOJIUYECTBO
TEIJIOTHI, yAEJIbHAsl TEIUIOEMKOCTh BEILECTBA, YAEIbHAS TEIJIOTA



IUIaBJICHUS, yJeJbHas TEIUIOTa MNapooOpa3oBaHUs, YZAENbHAas TeIoTa
CTOpaHHsA TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JACWUCTBHUA TEIUIOBOI
MAIllMHbI, OTHOCUTENbHAS BIJIAXKHOCTH BO3AYyXa, JJIEKTPUYECKUM 3apsn,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTUBJIEHHE  BellecTBa, pabora WU MOIIIHOCTh
AJIEKTPUYECKOTO  TOKA), HPHU ONHCAHUU MPABUIBHO  TPAKTOBATh
(Gu3NYECKUl CMBICT HCIOJIb3YEMbIX BEIWYHH, 00O3HAUEHUS U €IUHUIIBI
¢u3NYeCKuX BENIUYUH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIIME JAHHYIO
(u3MYeCKyl0 BEIMYMHY C JAPYTMMHU BEJIWYUMHAMH, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS M IPOLECCHI,
HCIIOJIB3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUH
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3ULMHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma i yyacTKa LIeTH, 3aKOH
Jlxoyna—JleHna, 3akOH COXpaHEHUSA DHEPIrUM, I[IPU OTOM  JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alACHIBATh €r0 MATEMAaTHYECKOE
BBIPAKECHHE;

OOBACHATh (PU3MYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Omopoi Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3agaud B 2—3 JEWCTBUSA, HCIOJIb3YsS 3aKOHbl U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a
YCJIOBHUS 3aa4d 3aIlMChIBATh KPATKOE YCIOBHUE, BBIABIATH HEJOCTATOK
JAHHBIX [JIs  pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHbI M (OPMYJIbI,
HEOOXOoAMMBIE [UIsl €€ pelIeHUs, MPOBOJAUTh pPacuy€Tbl U CpPABHUBATH
MOJIy4YE€HHOE 3HaueHUe (PU3NUeCKON BEJIMUNHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXHO pPEHIUTh MpPU [OMOIIU
(U3HUECKUX METOJOB, HCIOJb3YysS ONUCAHUE HCCIEIOBAHUS, BBIICIAThH
IPOBEPSIEMOE  MPEAIOJIOKEHUE, OLEHUBATh MPABUIIBHOCTh MOPSAIKA
IPOBEEHUS UCCIIEIOBAHUS, AENATh BEIBOBI;

NPOBOAUTH OMBITBI MO HAONIONEHUI0 (UBUYECKUX SABICHUN WU
(¢u3nyecKux CBOWCTB TN (KanMUISPHbIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCTHIBAHUS U
HarpeBaHusl MpU HU3JIY4YEHHH OT I[BETa H3JIydaromed (MOrolarolei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYpPbl KUIAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, DJIEKTPU3alMs Tell U B3aUMOICHCTBHE
ANEKTPUYECKUX 3apsii0B, B3aUMOJECHCTBHUE ITOCTOSIHHBIX MAarHUTOB,



BU3YaJM3allksi MArHUTHBIX TIOJIEW TOCTOSHHBIX MArHUTOB, JACHCTBUS
MarHuTHOIO TOJII Ha MPOBOJHHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHMTaA,
CBOMCTBA DJEKTPOJBUTATENsI TOCTOSHHOTO TOKa): (HOpPMYyIHPOBAThH
MpOBEPsiEMbIE MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 IMPEAJI0KEHHOTO
000pyI0BaHUsl, OMMCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ NPSIMbIE  U3MEpPEHUS  TeMIEepaTypbl,  OTHOCUTEJIbHOU
BJIQXXHOCTU BO3/lyXa, CHUJIBI TOKa, HANpPSOKEHUS C HUCIOJIb30BAaHUEM
aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PU3NYECKUX BEIUYHMH, CPABHHUBAThH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aaHHON a0COJIIOTHOM MOTPENTHOCTH;
IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
IpYro C UCIOJIb30BAaHUEM MPAMBIX HU3MEPEHUH  (3aBUCHUMOCTH
CONPOTHUBJICHUS IPOBOJHMKA OT €ro JJIMHBI, IUIOIIAJN IONEPEYHOIO
CEYEHUS U YACIbHOIO COMPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UIYLIEr0 4Yepe3 NPOBOJHUK, OT HANpsOHKEHUS Ha POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENBHOIO W  IAPAJUIEIBHOIO  COEIWHEHUN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOMpPATh YCTAaHOBKY M
BBINIOJIHATh WU3MEPEHMS, CIeAys MNPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUJAE TaOIUll W rpaduUKoB,
JIeNaTh BBIBOJBI 10 pE3yJIbTaTaM UCCIEAOBAHMS;

OPOBOJUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (yJeIbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTHUBIEHUE IMPOBOJHHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh H3MEPEHMs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, Cleaysl MPEIJIOKEHHON HWHCTPYKLHUH, U
BBIUUCIISITH 3HAUEHUE BEJIMYUHBL;

coOJ0/1aTh NMpaBUiia TEXHUKUA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI  JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBasi TypOMHa, aMIEpMETp,
BOJIBTMETP, CUETUMK HJIEKTPUYECKON SHEPIUH, DIIEKTPOOCBETUTEIBHBIC
npuOOpHI, HArpeBaTENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), FTEKTPUUECKUE
PEeIOXPaHUTENH, HIEKTPOMArHUT, JIEKTPOABUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaX (PUBMUECKHUX SIBJICHUH U HEOOXOIHUMBbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA U HW3MEPUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHEIrO
CropaHusi, 3JEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI JJEKTPUUECKUX



IeTneil ¢ MocieA0BaTeIbHBIM U MapaJUICIbHBIM COCTMHEHUEM DJIEMEHTOB,
pasziunyas ycIoBHbIe 0003HAUCHHS 3JIEMEHTOB AJIEKTPUUECKHX IETEH;
MPUBOANTh  TPUMEPHl  (HaXOAWTh HWHPOPMANMIO O  MPUMEpax)
MPAKTUYECKOTO WCTOIB30BaHMS (DU3UIECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HU JUIs obecriedeHus 0€30MacHOCTH MpU OOpallieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHECHUS 370POBBS U  COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpee;

OCYIIECTBIATh TMOUCK HWHGOpMaK  (HU3UIECKOTO COACpKaHUA B
WNuTepHeTe, Ha OCHOBE HWMCIOIIUXCS 3HAHWA W MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH WH(MOpMAIMIO,  KOTOpas
SIBIISICTCSI IPOTUBOPEYHBON MM MOYKET OBITh HEIOCTOBEPHOM;
WCITOJTH30BATh TPH BHITIOJHEHUN YUECOHBIX 3aJjaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPATYypy (HU3MYECKOTO COJEP)KAaHWsI, CIPABOYHBIC  MaTepHAIbI,
pecypchl cetu MIHTEpHET, BIaieTh NpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHBbIC NMUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mass uHPOpMAIIMI0O W3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO
comepkaHWs, B TOM YHCIEC MyOJWYHO TIPEIACTABIATH PE3yIbTaThI
MIPOCKTHOW MJTM HMCCIICIOBATEIBCKON JCSITCIBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YUYEHHBI TMOHSATUWHBIN  ammapaT Kypca (U3UKH,
COTIPOBOXK/IaTh BBHICTYTUICHUE MTPE3CHTAIINEH;

MPU  BBHITIOJIHEHUH YYCOHBIX TPOCKTOB M MCCIECIOBAHUNA (PU3MUECKHUX
MPOIIECCOB pacHpeneNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICANTH 32 BHITIOJIHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKIAJ B
JeSTeTbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOH(DIUKTHI.

K xonIy 00ydeHus B 9 KJjiacce mpeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IMOHATHSA: CHUCTEMA OTCU€Ta, MaTepuajgbHas TOYKa,
TPAeKTOPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JABMXKEHHS, JAedopmalius
(ympyrasi, miacTayeckas), TpEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE,
HEBECOMOCTh M IEPErpy3KH, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEINO,
LEHTP TSKECTH TBEPAOIO Tejla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTD,
CHEKTPhI UCITyCKaHUs U MOTJIOLIEHUs, anbda-, OeTa- U raMmmMa-u3ayydeHus,
W30TOIBI, SIAEPHAs SHEPreTHKA;



paznuyaTh SIBJICHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JIBU)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE [IBH)KEHUE, CBOOOHOE
MaJIcHUe TeJ, PAaBHOMEPHOE JABUKEHHUE MO OKPY>KHOCTH, B3aUMOJCHCTBHE
TeJl, pPeaKTUBHOE ABWXKEHHE, KOJeOaTeIbHOE JBIXKCHHUE (3aTyXarolue U
BBIHY’KJIEHHBbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKECHUE
3ByKa, MPSMOJIMHEHHOE paclpOCTpaHEHUE, OTpPaKEHUE U TMPETOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0kKEeHHE OEJI0ro CBEeTa B
CIIEKTP M CJIOKEHUE CIEKTpPaJIbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMUYATOTO CIHEKTpa
U3ITYYEHHUs ) TI0 OITMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE M3YYEHHBIX (UBUYECKUX  SBJICHUU B
OKpy>XatoleM Mupe (B TOM uucie (U3UYECKHE SIBICHHUS B MPUPOJE:
MIPUJIUBBI U OTJIMBBI, ABMKEeHHE TIaHEeT COTHEYHOM CHCTEMBI, pEaKTUBHOE
IBW)KEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHHE, CEMCMUYECKUE BOJHBI, I[yHaMH, 03XO, IIBETa TeI,
ONTUYECKHUE SIBIICHUSI B MPHUPOAE, OMOJOTHYECKOE IEHCTBUE BUJIMMOTO,
yabTpaUOJIECTOBOIO W PEHTIEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIN
paauoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4H, PAJAMOAKTUBHOE H3ITyYCHUE
OPUPOJIHBIX MUHEpAJOB, JECHCTBHE pPAJUOAKTHUBHBIX W3JIYyYEHUI Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH IMPAKTUYECKYIO 3a7a4yy B
y4eOHY10, BBIJICTSATh CYILECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX
SIBIICHMI;

OMKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UYECKUE SBJICHUS, UCIIONB3YS
¢u3nueckue BENUYUHBI (CpEIHSsI WU MTHOBEHHAs CKOPOCTh Tejla TMpHU
HEPAaBHOMEPHOM JBWKEHUHU, YCKOPEHHE, IMEpPEMEIIECHUE, IMyTbh, YrioBas
CKOpPOCTh, CHJIa TPEHHS, CHJIa YNPYroCTH, CUJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOrO MajJCeHUs, BeC Tejla, HUMIYJbC Tela, WMIYJIbC CHJIBI,
MexaHu4eckass paboTa W MOIIHOCTb, MOTEHI[MAIbHAS DHEPrusi Tela,
MNOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIrUsl CKATOU
NPY>KUHBI, KUHETHYECKAas DHEPrus, IOJHAs MeXaHW4yecKass DJHEpTus,
NepUoJ U 4acToTa KojieOaHU, JTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMJICHUSI CPEJIbl), IPU OMHUCAHUHN
MPaBUJILHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIB3yEMbIX BEJIUYHH,
0003HaueHUA W EAVHUIBI (DU3NYECKUX BEIMYUH, HAXOIUTH (OPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BETUYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3UYECKUX BEJIMUMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U TPOIECCHI,
HCTIOJB3YSI 3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMHUPHOTO TSATOTEHMUS,



OPUHLMI CYNEpPHO3ULMN CWJI, IPUHLHUI OTHOCUTENIBHOCTH [ anmies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHHS U
MPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsI0BOIO U MacCCOBOTO YMCEN
IpHU SEPHBIX PEaKIUsiX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO--CJICICTBEHHbIE ~ CBSI3U, CTPOUTh OOBsICHEHHME U3 23
JIOTMYECKHUX IIIaroB C ONOPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3HYECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adaud (OmUparoIuecs Ha cUcTeMy M3 2-3
ypaBHEHHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PUIUUECKHE
BEJIMYMHBI: Ha OCHOBE aHaju3a YCIOBHS 3a/auyd 3allUChIBATh KPAaTKOE
YCIIOBHE, BBISABIATH HEJOCTAIONINE WM W30BITOYHBIC JAaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh IOJIyYEHHOTO 3Ha4yeHHUs  (U3HUECKOM
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MPH MTOMOIIU
(U3HUECKUX METOJOB, HCIOJb3YysS ONUCAHUE HCCIENOBAHMS, BBIICIAThH
OpOBEPSIEMOE  MPEINOJOKEHUE, OLEHUBATh IPABUIBHOCTh IOpsAKa
OPOBEICHUSI  UCCIIEOBaHMs, JelaTb  BBIBOJAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUI U OIBITOB;

IPOBOJAUTH OMBITBI TIO HAOMIOAEHUIO (PU3WYECKUX SBICHUN WU
¢u3znyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHUsl HHEPTuM, 3aBUCUMOCTb IEpHOJa KOJIEOaHUM MNPYKUHHOTO
MasiTHUKa OT Macchl Irpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMILUTATYAbl MaJIbIX KOJEOaHUU, MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pasyiokeHre Oeoro CBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pAKEHHUS B
IUIOCKOM 3€pKajle M CBOICTB H300pa)keHUs MpeaMeTra B coOuparoieit
JUH3€e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
o0OpyJOBaHUsl, OMNKCHIBATH XOJ OMNbITA MW  €ro  pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpPEaeIIsis
CpeqHee 3HayeHHE U3MEpsieMOM BeNUYMHBI ((POKYCHOE pacCTOsTHHE
coOuparolei JIMH3bI), OOOCHOBBIBATH BBIOOpP croco0a H3MepeHus
(M3MepUTENBHHOTO TPUOOpPA);

NPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UUECKMX BEIUYUH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTh IyTH OT BPEMEHHU



Opy PaBHOYCKOPEHHOM [IBHJKEHMHM 0€3 HaudallbHOM CKOpPOCTH, MEpHoja
KoJe0aHuN MaTeMaTHYeCKOro MasTHUKAa OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakKeHHs CBETa OT yIJia MaJCHUS U yIiia MPelOMIICHUs OT yria
NaJieHusi): TUIAHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOSATEIBHO COOHpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOH 3aBHUCHUMOCTHU
du3nuecKuX BEIMYMH B BUAE TAaONWIl M T'paUKOB, JIeJIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeA0BaHNUS;

MPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3MUECKHX BEIMYUH (CpemHss
CKOPOCTb U YCKOpPEHHE Tella MpH PaBHOYCKOPEHHOM  JIBU)KECHUU,
YCKOpPEHHE CBOOOJIHOTO MaJCHHs, XKECTKOCTh MNPYNKUHBI, KOIPDUIIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacToTa U
nepuoj; KojJeOaHWH MaTeMaTHUYeCKOTO U TPYKUHHOTO MAasTHUKOB,
ONTHYECKass Ccujia coOuparolmer JuH3bI, PaguOaKTUBHBIA  (POH):
IUIAaHUPOBAaTh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJIHATh U3MEPEHUS, CIETysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYeHHUE BEJIMYMHBI U aHAJTN3UPOBATH MOJYYCHHBIE PE3YJIbTAThl C yUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyT0BaHUEM;

pa3iauyaTh OCHOBHBIE NPHU3HAKM M3YUYEHHBIX (U3NYECKUX MOJENeH:
MaTepuaiabHas TOUYKa, aOCONIOTHO TBEPJOE TENIO0, TOUYEUHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHAas MOJENIb aroMa, HYKJIOHHAs
MOJIeTIb aTOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHIUIBI JACHCTBUS H3Y4YEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
CHUIOMETp, JATUMKH I[OJIOKEHUS, PACCTOSIHUS U YCKOPEHHs, pakera,
9XOJOT, OYKH, TEpPUCKOoM, (oToammapar, ONTUYECKHE CBETOBOJIHI,
CIEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), UCHONb3ys 3HAHUS O
CBOMCTBax (U3MUECKUX SABJICHUM U HeoOxoaumbie (usndyeckue
3aKOHOMEPHOCTH;

MCTIONb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHUECKHX IMPOIIECCOB
IpU pEIIeHUH Yy4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paXKeHHH B IMJIOCKOM 3epKajie U coOuparomiei JuH3e;
OPUBOIUTH  MpUMEpPbl  (HaxoauTh  HH(OpMaLMIO O  MpUMEpax)
NPAaKTHYECKOTO HWCIOJIB30BaHUsl (PU3UYECKHX 3HAHWNA B TIOBCETHEBHOM
KU3HU JJis1 obecriedeHusi 0€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMH U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U  COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY>KaIOIIEH cpee;



OCYIIECTBIIAATh MOMCK HH(popManuu (U3MUECKOTO COAEPKAHUA B
HuTepHeTe, caMOCTOATENHHO (POPMYIHPYs TOMCKOBBIN 3ampoC, HAXOAUTh
MyTH OMPEJEIICHUs JOCTOBEPHOCTH MOTYYSHHON MH(POpPMAIIUN Ha OCHOBE
MMEIOIIUXCS 3HAHUW U JOTIOJIHUTENIBHBIX NCTOYHUKOB;

UCIIOJIb30BaTh NP BHIIIOJHEHUH YUYE€OHBIX 3a/laHUil HAyYHO--TIOMYJIIPHYIO
auTepaTypy  (U3MUYECKOTO COAEpXKaHMs, CIPAaBOYHBIE  MaTEpHUAIbL,
pecypcebl cetu MIHTepHeT, BiafeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
MHPOpMAIMU U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COIECpKaHUS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM MCCIEA0BATENbCKON
NEATEIBHOCTH, IIpU  OTOM  TIPAMOTHO  MCIIOJIB30BaTb  M3YYECHHBIN
MOHSATUMHBIN amnmapar HM3y4aemMoro pasjaena (U3MKH U COMPOBOXKIATh
BBICTYIUICHHE TpE3eHTaueld ¢ Y4€ToM OCOOCHHOCTEH ayJauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudpoBbie)
KonTpoabnbie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsbl

Pa3nes 1. ®usuka u e€ poJib B NO3HAHMHU OKPY:Kal0LIero Mupa

1.1 dwusmKa - HayKa 0 IPUPOJIE 2 bubnuoreka IIOK
| Y PP https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 () 2
R 1 https://m.edsoo0.ru/7f416194
. bu6mmoreka [IOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHHUS o 716104
Hroro mo pazneny 6

Pa3nen 2. [lepBoHayaibHbIe CBeIEHUSI 0 CTPOEHUH BelllecTBa

2.1 CTpocHue BelecTBa 1 bubmorera [OK
' P - https://m.edso0o.ru/7f416194
99 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 9 1 bubnunoreka [IOK
' BEIIIECTBA https://m.edso00.ru/7f416194
bu6nuorexa [JOK
2.3 A 2
TPETATHHIE COCTORHHA BEMECTRA https://m.edso00.ru/7f416194
Hroro mo pazneny 5
Pa3nen 3. /IBH:KeHHe M B3aUMO/IeiiCTBHE TeJl
3.1 MexaHHn4eCKOe JBHIKCHUE 3 bubmorexa TIOK

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

3.2 Wuepuus, Macca, MIOTHOCTh 4 1 Bbubnuorexa [JOK




https://m.edsoo0.ru/7f416194

Bbu6nmuorexa [JOK

33 Crna. Bugst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. JlaBiieHne TBEPABIX TeJl, JKHIKOCTEH 1 ra3oB
41 [asnenue. Ilepenaya nasinenus TBEpAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JXKUIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bubmnorexa [JOK
42 Jlapierue JAKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChEpHOE AaBCHIe 6 https://m.eds00.ru/7f416194
44 JlericTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pazgen 5. PaGota 1 MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora i mougocTs 3 ! https://m.eds00.ru/7f416194
bu6nuorexa [JOK
52 Hpocrste MexatH3MEL > ! https://m.edso0.ru/7f416194
bu6nuorexa [JOK
>3 Mexanrieckas sHepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHoBaHHe pa3aesioB H TeM nudpoBbIe
Ne n/m P Kontpoabubie | IIpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcesbl
Pa3znea 1. TenjioBbIe ABJIeHUA
bubmuoreka [JOK
1.1 i 7
CTpoenne u cBolicTBa BewecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIE MPOLECCH > https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 28
Pa3nen 2. DnekTpuyeckue U MATHUTHbBIE SIBJIEHUSA
21 DneKTpuuecKue 3apsaabl. 3apsKeHHbIE Tena 7 1 bubmuoreka [JOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IToCTOSHHBIN IIEKTPUUYECKHM TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bub6nmunorexa [JOK
23 MarsurHbie Ap1CHHS 6 . 15 https://m.edsoo.ru/7f4181ce
but6mmorexa [JOK
24 DEKTPOMArHHTHAS HHAy KIS 4 https://m.edsoo.ru/7f4181ce
Hroro mo paznerny 37
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145




9 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnubie | IIpakrudeckue (pp )
NpOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJICHUSA
11 MexaHu4ecKoe JBHKEHUE U CIIOCOOBI €T 10 1 bubnmnoreka [IOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 10 3
3AKOHEI COXpAHCHILA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexanuyeckue KoJie0aHUs U BOJHBI
bu6nmunorexa [JOK
2.1 M 7 3
CXAHHHECKNE KOTICOAHHA https://m.edsoo.ru/7f41a4a6
bub6nmunorexa [JOK
2.2 M .3 8 1 3
CRAMAACCINC BOIHL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpOMArHUTHOE MoJIe U 2JIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMarHuTHOE I0JIE U 5 5 bu6muoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBetoBbIe sIBJICHNS
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 bu6mmoreka LIOK




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

bubmuoreka [JOK
4.2 JIuH3BI ¥ onTHYECKHE TPUOOPHI 6 3 httns://m.edsoo.ru/7fA1a4a6
bub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jnen 5. KBanToBble siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue v MoriomneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubnuoreka [JOK
52 CTpOCHIE ATOMHOIO A1pa 6 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
5.3 JIEPHBIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. [ToBTOpuTe/bHO-00001AI0IIMIT MOAYJIH
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 9 bubmuoreka IIOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27







HHOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoasunie | IIpakTuueckue
n/n Bcero u3ydyenusi = oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypenI
1 ®du3nka — HayKa O IpUpo/Ie. 1
SIBiieHus Ipupoabl
2 dusnueckue sIBICHUS 1
3 dusnyuecKue BeTMYUHBI U UX 1
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TeMITepaTypbl TPU TTOMOIITH 1 1
XKUJKOCTHOTO TEPMOMETpPA U JaTUNKa
Temrneparypsl"”
MeToapl HAyYHOTO ITO3HAHMSL.
5 Onucanue GpuU3NUECKUX SIBICHUN C 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIENEN
VYpoxk-uccienoanue "l[IpoBepka
5 THUIIOTE3bI: TATbHOCTH MOJIETA IIapUKa, 1 1
MyIIEHHOTO TOPU30HTAIIBHO, TEM
Oosblire, yeM OouiblIe BbICOTA ITycKa'"
Crpoenue BemectBa. ONbITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIEeCTBA
8 JIBMO>KEHUE YaCTHIL BEIIECTBA 1 bubmmorexa [{OK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI 11O

9 HAOJIIOACHUIO TEIIIOBOTO PACIINPEHHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHUE 11O pa3ieny bubnmoreka [JOK
«ITepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBA»
MexaHu4ecKoe IBHKCHHE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera IIOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bubmuorexa [JOK
13 CkopocTb. ENUHHUIIBI CKOPOCTH
p JUTHHIL p https://m.edsoo.ru/ff0a079c
14 PacueT myTH u BpeMeHH JIBKCHUS bubmorexa IIOK
Y p s https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bu6mmoreka IIOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
16
1 00beMa Tejia 1o €ro IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEIa
18 Pemenne 3amay mo reme "[lmoTHOCTH bubnunorexa [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cwuta Kak XapakTepUCTHKA
19 B3aumoecTBus Ten. Cuma
yrpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3yueHnue

3aBUCUMOCTH PACTAKCHUA




(medopmanun) NpyKUHBI OT
HPUIOKECHHOH CHIIBDY

21 SIBnenue taroreHus. Cuiia TsHKECTH
CBsi3b MKy CHUIION TSDKECTH U

22 Maccoii Tena. Bec tena. Pemmenue bubmoreia [OK

O ' " https://m.edsoo.ru/ff0al778
3aga4 1mo teme "Cuia TSKeCTH

93 Cuia TsSKECTH Ha APYTHX IJIaHeTaxX. bubnnoreka [IOK
du3nYeCcKre XapaKTEPUCTUKH TIJIaHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Nszmepenwne cuit. [[lunamomer

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

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX
26 10 OJHOM MpsIMOM bubmorexa [TOK
. p ’ https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOMIAS CHIT

97 Pemrenue 3amad mo teme
"PaBHoaeiicTByromias cun"

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnmnoreka [IOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabota «3yueHue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUSI bubmorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAFOIINXCS
ITOBEPXHOCTEN»

30 Pemenwue 3anay Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI

31 Pemenue 3agau mo Temam: «Bec bubnunorexa [JOK

tenay, «['papudeckoe nzo0paxkeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunely, «PaBHOACHCTBYIOITAS
CHID»

KontponbHas pabota 1o remam:
«MexaHn4decKkoe ABMKEeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"'paduueckoe n3o00pakeHne CHID»,
«Cunbm
Hasnenue. CriocoObl yMEHbIICHUS U bu6mmoreka LIOK
33
YBEJIIMYECHUS JABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 Z[aBneHI/I;I rasa ot oobéma bubmorexa IIOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhl
Ilepenaua naBneHus TBEPALIMU
35 Tenpal\fn mil KOCTSIMU U ?aﬂSaMI/I bubmorexa IIOK
> A ' https://m.edsoo.ru/ff0a25b0
3axon [lackans
36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOEC ACHCTBHUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapnenue B bu6mmoreka [IOK
JKHAKOCTH U Ta3e. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826
bub6munorexa [JOK
38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 IM'uapaBanueckuii mpecc bubmorera IIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKHUIKOCTHBIM HAcocC
41 ATMocdepa 3eMu ¥ IPUUUHBI €€ bu6mmoreka LIOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. Atmocdeproe bubnuoteka [JOK




JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bubmuoreka [JOK

43 Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EpPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM buGnuorexa IIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnnoreka [IOK
JIaBJICHUE Ha Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEIO. bubmorexa LIOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bub6nmunorexa [JOK
JENCTBYIOIIEH Ha TEJIO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTB)
JlabopaTopHas paboTa 1o Teme
49 «VccnenoBanne 3aBUCHMOCTH Beca bubmoreka [JOK
TeNa B BoJle 0T 00bEMa MOTrpy>KEHHON https://m.edsoo.ru/ff0a3514
B XKHJIKOCTh YaCTH TeJIay
but6mmoreka [JOK
>0 llnapartne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYUPOBaHHUE JIOJAKHU U
onpezaeeHue e€ rpy30no01bEMHOCTH"
52 Pemenue 3amaq mo remam: «IlimaBanue but6mmoreka [JOK




cya0B. Bo3nyxonnaBaHuey,
«JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabota 1o reme

53 «JlaBiieHHEe TBEPIBIX TEN, )KUJIKOCTEH

Y Ta30B»
bubmuoreka [JOK

>4 Mexarureckas padota https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK

55 MomHoCTS. EumIe: MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienopanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabéMe o Jjectuure"

57 [Ipoctele MexaHu3MBI. Phryar.

PaBHOBecue cun Ha priyare
Pbruaru B TexHuKe, OBITY U IPUPO/IE.

58 JlabopaTopHas pabota 05 bubnmnoreka [IOK
«HccrnenoBanne yciioBui paBHOBECUS https://m.edsoo.ru/ff0a478e
phIdara

59 Pemenue 3agau mo Teme «Y cioBus bu6mmorexa [IOK
PABHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumnment nonesnoro necTpust
Mexanu3ma. JlabopaTopHas pabora

60 . 0.5
«3mepenne KII/ HakinoHHOM
TIJIOCKOCTHY

61 Pemenne 3aga4u mo teme "Pabdora, bubnunorexa [JOK
MonrtHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusi. bubnmoreka [JOK




Kunernueckast u noTeHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

bub6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCHepUMEHTaIbHOE OIIPEEICHHE
W3MEHEHMS KHHETUYECKOU U
NOTEHIMAJILHON SHEPTUU MIPU
CKaThIBAaHUM TeJIa 110 HAKJIOHHOM
mockocty"

65

KonTponbHas pabota 1o reme
«PaboTa 1 MOIITHOCTh. DHEPTHUS)

66

PesepBHrlit ypok. Paborta ¢ Tekctamu
o treMe "MexaHn4ecKkoe IBIkeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrIit ypok. Pabota ¢ Tekctamu
1o TeMe "JlaBneHne TBEPABIX TEIl,
XKUJKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PesepHbIit ypok. Pabora ¢ Tekctamu
o teMe "Padota. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68
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8 KJIACC

KoJunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara undposbie
Tema ypoka Konrpoabupie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeiibHbIE
padoThI padoThbI
pecypcsbl
OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bu6mmoreka [IOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHJIKOTO B Ta3000pa3HOTO COCTOSTHUIMA 1
BEIIECTBA Ha OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHYECKOM Teopun
bu6mmoreka [IOK
5 Kpucranmnmueckue n amopgHbie Tena 1
p Pe https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KalWJUBSIPHOCTb. 1 bubnmnoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIepaTypbl CO
8 CKOPOCTBIO TETIJIOBOTO JIBUKEHUS 1
JaCTHI]
9 Buytpennss sueprus. Cnoco6bt 1 bubmuoreka LIOK
MU3MEHEHUs] BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenionepenaun 1 bubnunorexa [JOK




https://m.edsoo.ru/ff0a6412

Ypok-kounpepenmus "IIpakTraeckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bub6mmorexa [IOK

1 BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnnoreka [IOK
TennooOMeH u TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopHast pabota

14 "UccnenoBanue siBICHUS bubmuoreka [JOK
TEII000MEHa MPH CMEIINBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropsiueit BObI"
Pacyer konnuecTBa TEIIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJIEJISIEMOTO UM NP OXJIAXKACHUN

16 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
YIEIbHOU TEIJIOEMKOCTH BeIIecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnoreka [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX TeN. Y IeibHas bubmmorexa [OK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yAEJIbHOW TEIIOTHI MJIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubmuoreka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Teriora but6mmoreka [JOK




napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencuue
OTHOCHUTEJIHOM BIQXKHOCTH BO31yXa"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO31yXa

24

[TpuHIHMITBL paObOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuTaTesib BHyTPEHHETO CrOPaHuUs

25

KII/ TermoBoro aBurarens.
TennoBble ABUTATENN U 3aIATA
OKpYKarolle cpeibl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpPAaHCHUSA U IPCBPAICHUSA
OHCPIYH B TCIJIOBBIX ITPOLECCax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TennoBble ABICHUS.
N3MeHenue arperaTHeIX COCTOSTHUM
BemecTa"

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

28

KonTponbhas pabota 1o reme
"Tennosele ABneHus. FI3MeHeHne
arperaTHbIX COCTOSIHUI BeniecTra'

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

29

Dnektpusanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPST0B

30

VYpok-uccnenosanue "OineKTpusanus
TeJl UHAYKUMEH U IIpU
COMPUKOCHOBEHUH"




B3anmonencTere 3apsyKeHHBIX TEll.

bub6mmorexa [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
39 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnmnoreka [IOK
noss. [IpuHumn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TOJIEN
Hocurenu snexTpruueckux 3apsiioB.
33 DOneMeHTapHbIi 3apsia. CtpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPaHEHUs AIEKTPUUECKOTrO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHNE bubnnoreka [IOK
CBOMCTB 2JICKTPUUYECKHUX 3apsiJI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, yCIOBUS €TO
36 cyuiectBoBaHus. IcTouHMKHN bubmmorexa T[IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JIecTBHSI SIIEKTPUUYECKOTO TOKA butuworexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO TOJIS Ha TPOBOAHUKHU 1
U AUDJIEKTPUKHU"
39 DNEeKTPUUYECKHUI TOK B METAJIJIaX, bubnmnoreka [IOK
KUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaGoparopnast pabota
but6mmoreka [JOK
41 "N3MmepeHue u perynpoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HATIPSKEHHE.
BoasT™merp. JIabopaTtopHas pabota

bubmuoreka [JOK

42 "M3mepeHue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnmnoreka [IOK
VY enpHOE COMPOTUBIICHUE BEIIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO CONPOTUBICHUS 1 bubnnoreka [IOK
MPOBOJHUKA OT €T0 JJIMHBI, ITOMIaAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEYEeHUs U MaTepuana”
3aBUCUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTopHas pabota
"NccnemoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYIIETO Yepe3 pe3nucTop, OT 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBIIEHUS PE3UCTOPA U
HaIpspKEHNs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHMS IPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN [IPU 1 bu6mmoreka LIOK
[IOCJIEI0BATEILHOM COEJUHEHUN JABYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas pabota "[IpoBepka

49 IIpaBUJIa JUI CHJIbI TOKA ITPU 1 bu6mmoreka LIOK

napajuieJIbHOM CO€IMHEHUU
pe3uctopoB"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4 Ha npuMeHEeHUE

bub6mmoreka [IOK

50 3axoHa Oma JUrs pa3IndHoro
UL P https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS MPOBOHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnmnoreka [IOK
ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Omnpenenenue
52 a60TpLI u II\)/IOH_I:I)OCTI/I 3J'IeKTp WYECKOT O Bubmiorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJIEKTPUYECKUE LIENH U IOTPEOUTEIIN
53 SIIEKT pI/IquKoﬁ 3HEPIUU B 6II),IT Bubmaorexa ITOK
p P Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEKTPUIECKUE 3apsIbl.
54 3apsoKeHHBIE TEIA U UX Bubmuorexa [IOK
P o . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBUA. I10CTOSTHHBINI
3NEKTPUUYECKUN TOK"
KonTponbHas pabota no reme
"DHEeKTPUUECKHE 3aPSAIbI.
P P bubmoreka [JOK
55 3apspKeHHBIC TeJa U UX
. . https://m.edsoo.ru/ff0abea8
B3anMogercTBud. [locToAHHEBIH
AJIEKTPUYECKUN TOK"
56 ITocTostHHEIE MATHUTEI, UX
B3alMOJIECICTBUE
57 Ypok-uccnenosanue "N3yuenue bubnmnoreka [IOK
HOJIEH TTOCTOSAHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
but6mmoreka [JOK
58 3eMIIH U €ro 3HaYeHHe I )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarHuTHoe nose
ANEKTpUYECKOro Toka MaruutHoe
10JI€ KaTyIIKU C TOKOM

bub6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texnuke. Jlaboparopuas pabota
"N3yuenue neicTBUSI MArHUTHOTO
I10J1s1 Ha TPOBOJAHUK C TOKOM"

0.5

bub6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOBUTATENb TOCTOSTHHOTO
Toka. Mcnons3oBanue
AJIEKTPOJBUTATENCH B TEXHUYECKHIX
YCTPOKCTBAaX U Ha TPAHCIIOPTE.
JlaboparopHast pabora
"KoHcTpyupoBanue u usyueHue
paboTHI DJIEKTpOABUTATENS "

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

62

OmnbiTel @apanes. 3aKkoH
AJIEKTPOMArHUTHON WHIYKITUH.
[IpaBuno Jlenna

63

Onektporereparop. Criocoos
MOJTyYEHUS AIEKTPUIECKOI SHEPTUH.
DNEeKTPOCTaHIIUU Ha
BO300HOBIIEMBIX HCTOYHUKAX
SHEPTUHU

64

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TemMe "DIIEKTPUYECKUE U
Mar"HuTHbIE gBiIeHus"

65

KonTponbHas paboTa mo teme
"DeKTpUYECKUE U MarHUTHBIE
siBJIeHUS"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PeseprubIit ypok. Pabora ¢ Tekctamu

but6mmoreka [JOK




o teme "TerutoBeie aBneHud"

https://m.edsoo.ru/ff0accbe

PesepBHbIi ypok. Pabora ¢ TekcTamu

" . bubnmnoreka [JOK
o7 HOTeMe HOCTUO}IHH'I" " 1 https://m.edsoo.ru/ff0acdc6
NEKTPUUYECKUH TOK
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
1o reme "MarHuTHsbIe siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME




9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypora Bcero Kontpoabubie | Hpaktirieckite u3ydeHusi =~ oOpa3zoBaTesIbHbIE
padoThI padoThbI pecypebi

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuyeta. OTHOCHUTEIIBHOCTh 1 bubmuorexa [[OK
MEXAHUYECKOTO IBUKEHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka LIOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE IpsIMOJIMHEWHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubnuorexa IIOK
IBIKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKEHHUS. 1
I'paduk ckopoctu
JlabopaTopHas pabota "OmnpeneneHue

7 YCKOpPEHHUS Tea Mpu 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MI0CKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bubnumoreka IIOK
okpyxHOCTH. [lepnosa u yacrora https://m.edsoo.ru/ff0ael76




oOpanienus. JIuneiinas u yriosas
CKOPOCTH

10 LleHTpoCTpeMHUTEIEHOE YCKOPEHHE
11 Ilepsniii 3akoH HptoToHa. Bexrop bubmmorexa [IOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoit CiaKOH HeroToHa. bubnmoreka [JOK
PaBrozelicTByrOmAas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [IOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ngs?ﬁrz?:;i)grouﬁf 0aeca2
16 Pemenue 3anau no teme «Cuina
YIPYTOCTHY
17 JlaGopaTopHnas pabota «Onpenenenue bubnuorexa IIOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka [IOK
18 Cuna Tpetis https://m.edsogru/fanf738
19 Pemenne 3amay mo reme «Cria bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpenenenue bubnuorexa [ITOK
ko3¢ duLeHTa TPEHUS CKOJIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3aKkoHbI
21 HerotoHa. CII[/ma ynpyroctu. Cuna Bubnmorexa [OK
" https://m.edsoo.ru/ff0afb8e
TpEeHHS
99 Cuta TSKeCTH ¥ 3aKOH BCEMUPHOTO bubnmoreka [IOK

TATOTEHUSA. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypok-koudepennus "J[BmxeHue Tein

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuxu"

Pemenne 3agau mo teme "Cuia

24 K 3§KOH BCEMHUPHOTO bubmorexa [TOK
PeeTI I P https://m.eds00.ru/ff0af5f8
TATOTSHHS
[IepBas xkocMHUYECKast CKOPOCTb. bubnuorexa [IOK

25
Hesecomocts u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepuaIbHOW TOUYKH.

26 AOGCOJIFOTHO TBEPJIOE TEIIO. bubnnoreka [IOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpallCHUS

27 MowmeHnT cunbl. LleHTp TsxecTn

28 Pemenne 3agau mo reme "MoMeHT bubnuorexa [JOK
cwibl. LlenTp TsxecT" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBLHOU pabOTE 1O

29 A "M P x EH bu6mmoreka [JOK
TeMe eraHquCKoe AABHIRCHAC. https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"

KonTponbHas pabora 1mo Teme
30 " P P bubmmorexa LIOK
exaHqueCKoe ﬂBH}If‘eHHe' https://m.edsoo.ru/ff0b06ec
BzaumopetictBue Ten
Wmmynbsc Tena. UMmyiase cuibl. 3aKOH

a1 Y m,ya Vi BuGnnotexa LOK
COXPAICHH HMITY Cv - 7 IpyToe https://m.edsoo.ru/ffOb07fa
HEyIpYyroe B3auMOJIEHCTBUE

39 Pemenne 3agau mo teme "3akoH bu6mmoreka [JOK
COXpaHEHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koupepenius "PeaktuBHOE




JBUKEHHE B IPUPOJIE U TEXHUKE"

34 Mexanuueckasi paboTa U MOLTHOCTh bubmmorexa [IOK
P - https://m.edsoo.ru/ff0b0a84
PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabora «Onpenenenue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHKCHUU TeJIa 10
TOPU30HTAILHOM TOBEPXHOCTH
37 CBs13b 9HEpTUH U pabOTHI.
[ToTenuuanpHas sHEPTUA
Kunernueckas sueprus. Teopema o bubnuorexa [JOK
38 .
KMHETUYECKOU SHEPIUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHnas pabora «3yueHue bub6nuorexa IIOK
3aKOHA COXPaHEHUs DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieoaHusl. bu6nuorexa [JOK
BrinyxnenHsie konebanus. PezoHanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtryeckuil 1 IpyKUHHBII
MasTHUKH
Ypoxk-uccienoBanme «3aBUCUMOCTb
44 nepuo/ia KojaeOaHuil OT KECTKOCTH bubmmorexa [IOK
proa https://m.edsoo.ru/ff0b197a
MIPY>KUHBI ¥ MAcChI TPy3a»
45 IIpeBpaenue sHepruu npu

MeXaHNYECKUX KOJICOaHUAX




46

Jlaboparopuas pabora «Onpenenenue
YacTOTHI U TIepuoa KojaeOaHuii
NPY>KUHHOTO MasTHHKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, HOABELIEHHOTO K HUTH, OT
MacChl TPy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexanuueckue BoiHbL. CBOMCTBA
MeXaHW4YEeCKUX BOJIH. [IpomoabHbIC 1
MTOTNIEPEYHBIE BOJIHBI

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

49

VYpoxk-koupepenuus "MexaHndecKkue
BOJIHBI B TBEPJIOM TeJIC.
CelicMuuyecKue BOJIHBI"

50

3Byk. PacnipocTpaHeHnue u oTpaxeHue
3BYyKa

o1

Ypoxk-uccnenoanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKUI PE30HAHC

53

Ypok-koudepeHnius "YapTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPAHEHHS.
Mexannueckue KojieOaHusi U BOJIHBI"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas paboTa mo teme
"3akoHbI coxpaHeHusl. MexaHnueckue
KoJeOaHus U BOJTHBI"




DNeKTPOMarHuTHOE IoJIe.

bu6mmoreka [JOK

56
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnmoreka [IOK
Hcnonb3oBaHue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /I COTOBOM cBs3U"
Ypok-uccnenosanue "Mzydyenue
. bubmuorexa [[OK
59 CBOMCTB DJICKTPOMArHUTHBIX BOJH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeneneHue
60 YacTOTHI U JUTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
OneKTpoMarHuTHas IPUPOJia CBETA.
61 Cko :)Isz cBeTa BOJ‘III;O]I:HG CBOMCTBA bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Ncrounuku ceera. [IpsamonuHelinoe
62 acIpocTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)XCHMsI CBETA. 3epKaa.
63 Pemrenne 3a1a4 Ha IpUMeEHEHNE bubmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXCHHSI CBETa
IIpenomiienue cBeta. 3aKkoH bubnuoreka [IOK
64
MIPENIOMJIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHre OTHOTO BHYTPEHHETO bubmmorexa [IOK
yip https://m.edsoo.ru/ff0b3c5c
OTpPaKCHUS B ONITUYECKUX CBETOBOJIAX
66 Jlaboparopnas padora "MccnenoBanue




3aBUCUMOCTH yI'Jia NPCIIOMIICHHUA
CBCTOBOI'O JIy4a OT yrIJia IaACHHA Ha

rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepernus "Vcnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [[OK
68 JI .0
HHEDE THHACCRAL CHIIA JTHIH https://m.edsoo.ru/ff0b3f2c
bubmuorexa [[OK
69 I1 0 i
OCTPOCHHE HIODPBRCHIH B HH3AX https://m.edsoo.ru/ffOb444a
Jlaboparopnas pabota "Onpenenenue
70 box I(:Hori)) aCSTO}IHI/I}I u orr)ITII[/IquKoﬁ bubmmorexa [TOK
y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOLIEH TMH3BI

71 Ypok-koupepenius "OnTuyeckue bubnuotexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e

72 I'na3 kak onTuyeckas cucrtema. 3peHue bu6mmorexa [IOK

9P https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "ledexTs
3penusi. Kak coxpanuts 3peHue”
Paznoxenue 6enoro ceera B CIEKTP.

74 OneiTel HetoToHa. Coxenue bubnuoreka [IOK
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabora "OnbITh IO
pas3yoKeHuIo 6eI0ro CBeTa B CIEKTP U

bu6mmoreka [JOK
75 BOCIIPHSTHIO L[BETA MIPEIMETOB MPU UX

Ha0JII0/IEHNH Yepe3 I[BETOBbIE
¢bunbTph"

https://m.edsoo.ru/ff0cOe2a




VYpok-nipaktukyM "BosiHOBBIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHnus u audpaxnus”
77 Omnsitel Pe3epdopaa u ruranerapHas bu6nuoreka [IOK
MOJEIIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moneins atoma bopa
Hcnyckanue u norjioneHue cBeTa
79 aTOI\Z,OM KBanTbt Hniﬁanble bubamorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-npaktukyMm "Habmonenune bubnunoreka [IOK
80 "
CHEKTPOB UCITYCKAHUS https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubamorexa LIOK
A A https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnuotexa [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTruBHBIE IpEBpALLICHUS. bub6nuorexa IIOK
N3oTomsl https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmoreka [JOK
84 " "
PannoakTuBHBIE IPEBPALLIEHUS https://m.edsoo.ru/ffOclb4a
85 [Tepwon momypacmaga
VYpok-koH(pepenuus "PannoakTuBHbIE
86 1/13131 quH:{b BF;'I I/IIl ozie Mi WIIMHE bu6mmorexa [IOK
Y ., PHPOAE, MEIHIUHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
S nepHbie peakuuu. 3aKOHBI
87 ccilx paHeHESI 3aH51 OBOTO 1 MAaCCOBOTO bubmmorexa LOK
P pAR https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBsA3M aTOMHBIX s1ep. CBA3b bubnmoreka [IOK

MacCChI 1 SGHCPIruun

https://m.edsoo.ru/ffOcld7a




89

Pemenue 3anau no teme "Snepubie
peakuun"

90

Peaknuu cuHTe3a M NeneHUS SAEp.
Ncrounuku sHeprun CosHIa 1 3B€31

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

91

Ypok-koudepenmus "SAnepras
sHepreTuka. JlencTus
PaOaKTUBHBIX U3TYYCHHH HA KUBBIC
opraHu3msl"

92

[ToaroroBka k KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJTHBI.
KBanTtoBbie siBieHUS"

bubmnorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas pabota 1o Teme
"DIeKTPOMAarHUTHOE TIOJIE.
DNeKTpOMarHUTHBIE BOJIHBI.
KBanToBbie siBnenus"

94

[ToBTOpeHue, 06001IEeHNE.
JlabopaTopHbIe pabOTHI O KypCy
"B3aumonercraue Tea'"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0mmenue. Pemenue
pacyeTHBIX H Ka4eCTBEHHBIX 3a/1a4 110
teme "TemnoBbie mpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenune
pPacUYEeTHBIX M KQUECTBEHHBIX 3a]1a4 110
teme "KII/I TermoBbix nBurarenei”

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX  KaYeCTBEHHBIX 3a/1a4 110
teme "KII/] anexrpoycranoBok"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o6o0IeHNE.

bu6mmoreka [JOK
1 1
98 i’[aGopaTopHHe pa60"TBI 10 KypcCy https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUSI
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTAMU 110 TeMeE "3aKOHBI 1 bubmorexa TIOK
| https://m.edsoo.ru/ff0c2d6a
COXPaHCHUS B MEXaHUKE
[ToBTrOopenue, o600menue. Padora ¢
100 Tekctamu 110 teme "Konebanus u 1 Bubmorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

®dusuka, 7 kinacc/Ileppimkun .M., iBanos A.U., AkuioHepHOE 00111€CTBO
«3narensctBO «IIpocBemienue";
®dusuka, 8 knacc/Ileppimkun .M., iBanoB A.U., AkimoHepHOE 0011IECTBO
«3narensctBo «IIpocsemienue";

®dwusnka, 9 xnacc/[lepeimkua .M., iBaroB A .., AkimoHepHOE 00111eCTBO
«3narensctBO «IIpocBemenue".

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

A.B. Ileppiuukun ®@uznka-7xia 2017 M. [Ipoda H.B. ®unonosuuy Meroanueckoe
nocobue 2015 M. lpoda A.E. Mapon, E.A. Mapon

CamocrosiTenbHbIC U KOHTPOJIbHBIE paboThi-7kiacc 2017 M. JIpoda B.B.
[ITaxmaTora ,O.P. Illedep

Juarnoctuyeckue padotsl -7 kimacc 2016 M. [Ipoda A.E. Mapon, E.A. MapoH,

C.B. ITo3zotickuit Coopuuk Bompocos u 3agau 2015 M. [Ipoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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