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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHMs
COCTaBJIEHa Ha OCHOBE MOJIOKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0OOpa30oBaTeNbHOW MPOTrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€Tom ¢enepaibHON padoueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoxaBanus yaeOHOro npeamera «Dusukay.

Copnepxanue mporpaMMmbl 1o (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYaIONMUXCS ¥ OPTaHMU3AIUI0 H3YUYEHUS
GU3MKKM Ha JAESITEIBHOCTHON OCHOBEe. B mporpamMme mo ¢u3WKe YYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzauuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM pPe3yIbTaTaM OOy4YCeHHS, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha ypPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHUSI.

[Iporpamma no gu3uke ycTraHaBIMBAET pacipejeieHue yueOHOTo MaTepuana
o rojaM o0ydeHus (o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
W3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJEpKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCs.

[Iporpamma mo ¢Qusuke pazpaboTaHa C IEIbI0 OKa3aHUS METOIMYECKOM
MTOMOIIY YYHUTEIIO B CO3/TaHUU PaboUeii MPOrpaMMbl 1O Y4EOHOMY TIPEIMETY.

du3znka SBISIETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUECOHBIX
MPEIMETOB, MOCKOJbKY (U3MYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOIECCOB WU
SABJICHUM, W3yYaeMbIX XHUMHEH, Ouoyiorued, acTtpoHOMUer U (HU3NYECKOU
reorpadgued, BHOCHT BKJIaJd B E€CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
MPEIOCTaBIsAeT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYYHOTO METOoja
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUS JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 rinaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne @uiznku Ha 0a30BOM ypOBHE TMPENNOJaracT OBJIAJICHHE
CIEIYIONUMA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIONUMU €CTECTBEHHOHAYYHYTO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBIICHUS;

e OIICHWBATH U MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HWHTEPIPETHPOBATH  JIAHHBIE W  WCIOJIB30BaTh  HAyYHBIE
JI0KA3aTeNCTBA ISl TIOJYYCHUS BBIBOJIOB.

[enn wusyueHuss QuU3NKA Ha YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
ompenenensl B Kormenmuu mnpenomaBaHus ydeOHoro mpenmera «Duszmka» B
oOpa3zoBaTelnbHbIX oOpraHuzanusix Poccuiickoit ®Deaepaiuu, pean3yOMUX
OCHOBHBIE  00IIe00pa3oBaTEIbHbIE MPOrPaMMBbl, YTBEPKIEHHOW pEIICHUEM



Komnernn MunuctepcTBa npocsetienns Poccuiickoit ®eneparu (IpoTOKoO OT 3
nexadbps 2019 r. Ne [TIK4BH).
ey uzyyenuss pU3MKU:

NpuoOpeTeHNE HHTEpeca W CTPEMIICHUST OOyYalolUXCid K HAyYHOMY
M3YUCHHUIO MPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYyalbHBIX M TBOPYECKHUX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJIE MO3HaHUs U (hOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;
dbopMupoBaHUEe HAy4YHOTO MHPOBO33PEHUS KaK pe3yJibTaTa HW3yUYECHUS
OCHOB CTPOCHUSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DM3UKH;
dbopMupoBaHue MPEACTAaBICHUN O poiau (DU3MKU ISl Pa3BUTHUSL JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHUIA;

pa3BUTHE  MOPEIACTABICHUN 0 BO3MOXHBIX  cdepax Oyyuiei
npodeCcCHOHAIBPHON JIEeSITEILHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
nanbHelIeMy 00y4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTikeHne 3THUX Teledl mporpamMMmbl 1o (GU3WKE HAa YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 0OECIIEUNBACTCS PEIICHUEM CIIEIYIONIUX 3a1a4:

NpuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

MpUOOpETEeHNE YMEHUN OMHUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBICHUS C
UCIIOJIb30BaHUEM MOTYYEHHBIX 3HAHUH;

OCBOCHHE METOJOB pEIIEHUS MNPOCTEUINUX PACUETHBIX 3a1a4 C
HCIIOJIb30BaHUEM buznIecKux MOJIeNeH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOIIOAATh NPUPOHBIE SIBICHUSI U BBIMOIHATH OIBITHI,
nabopatopHble pabOThl M AKCHEPUMEHTANbHBIE HCCIEAOBaHUSA C
HCIIOJIB30BaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB palbOTHl ¢ MHPOPMAlLUE PU3HUECKOTO COAEpKaHUs,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU, aHATU3 U
KPUTHYECKOE OIIEHUBaHUE WH(pOopMaIINK;

3HAKOMCTBO cO cepamu mpodheCcCHOHAIbHOMN NeATeTbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, W COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha
JOCTHKEHUAX (DU3UUECKON HAYKHU.

Ha usyuenue ¢uszuku (6a30BbIii ypOBEHb) HA ypPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHus oTBoaAuTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 gacoB (2 Jaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HEZel0).

[Ipennaraemslii B mporpaMmme o Qpusnke NepedyeHb J1a00paTopHBIX padboT U
OMBITOB HOCUT PEKOMEHJATEIbHBIN XapaKTep, YUUTEIb JeJIaeT BBIOOp MPOBEACHUS



1a00OpaTOPHBIX pPabOT M OMBITOB € YYETOM HWHIAUBHUAYAJIbHBIX OCOOEHHOCTEU
0o0yyJarommxcsi, CIUcKa AKCIEPUMEHTAIbHBIX 3aJlaHUi, TpeasiaraéMblX B paMKax
OCHOBHOTO F'OCY/JIapCTBEHHOTO AK3aMeHa Mo (PU3HKe.



COAEPKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOIIEro MUpa.

dusnka — Hayka O npupogne. fABneHus npuponbl. PUBNYECKUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BenuuyuHbl. M3mepenue ¢uznueckux BeanuuH. Duzndeckue
npu6bopsl. [lorpemnocts u3Mepennit. MexxayHapoaHasi cuctemMa euHUIL.

Kak ¢wusuka u japyrue ecTeCTBEHHbIE HAyKW M3y4aloT MPUPOIY.
EcrecTBeHHOHAy4HBIM METOJA TMO3HAHUS: HAONIOJEHUE, IMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHUE
HabmogaeMoro spieHus. Onucanrue GU3NIeCcKux SBJICHUN ¢ TOMOIIBIO MOJCICH.

Hemoncmpauuu.

1. MexaHn4deckne, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npuOOPsl U MPOIEAYypa NPSIMBIX U3MEPEHUN AHATIOTOBBIM U
UG poBBIM TPUOOPOM.
Jlabopamopnwie padbomot u onvimet.
1. OmnpeneneHue EHBI IeTIEHUs MKaIbl U3MEPUTEIBLHOr0 Mpubdopa.
2. H3mepeHue pacCTOAHUMN.
3. Hsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpexneneHue pa3MepoB MaJbIX TEN.
5. M3Mepenue Ttemmeparypbl MpPU HOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JNaTYMKa TEMIIEPaTypHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE THUMOTE3bI: JATBHOCTH IMOJETA
mapuka, MylmeHHOro TOPU30HTaIbHO, TeM 0O0Jibllle, YeM OOJIbIlle BBHICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeICHUS 0 CTPOCHUM BellecTBA.

Crtpoenue BemiecTBa: aToOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OTBITHI,
JTOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmokeHne uactui BemecTBa. CBsA3b CKOPOCTH JBHXKEHUS YacTHUI[ C
temnepatypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue uacTuil
BEIIECTBA: MMPUTSHKEHUE U OTTATKHBAHUE.

ArperatHble COCTOSIHUSI BEHIECTBA: CTPOCHHUE Ia30B, KUJKOCTEU U TBEPIBIX
(kpucramnnyeckux) Tesl. B3auMocCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HaGmrogenne OpOyHOBCKOTO JIBH>KEHHS.



2. Habmroaenue nuddysuu.
3. HaOmrogenue  sABICHUM,  OOBSACHSIOMIMXCSA  NPUTSHKECHHEM  WUIIH
OTTAJIKUBAHUEM YaCTHI[ BEIIECTBA.

Jlabopamopnuie padbomot u onvimet.

1. OmeHka JuWamMeTpa aTroMa MeETOJOM PsAJIoB (C  HCIOJIb30BAaHHEM

dbortorpaduii).
2. OnpITHI 110 HAOMIOACHUIO TETNIOBOTO PACIIUPECHUS Ta30B.
3. OnpIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.
Pa3nea 3. /IBuskeHue U B3aUMOeCTBHE TeJl.
Mexanndeckoe aBUxkeHUE. PaBHOMEpHOE W HEpaBHOMEPHOE JIBHKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh NMPU HEPABHOMEPHOM JBHMKEHHUH. Pacdyér mytu u
BPEMEHHU JIBHKCHHUSI.
SlBnenve wuHepuuu. 3aKOH MHEpUMU. B3anmoaeicTBUE TeNl Kak MNpPUYUHA
W3MEHECHHUS CKOPOCTHM JBWJKEHHS TeJl. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InmotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
o0bEMa BelecTna.
Cuna kak XxapakTepUCTHKa B3auMojaeucTBus Tell. Cuina ynpyroctd M 3aKOH
I'yka. M3MepeHne cuibl ¢ IMOMOIIBIO JUHAMOMETpPA. SBIEHHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTtax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOW mpsiMou. PaBHOnelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJbXKEHUS U TPeHUE TTOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGmroneHne MeXaHWYECKOTO IBMIKCHUS Tella.
2. M3mepeHune CKOpOCTH MPSAMOIUHEHHOTO JIBUKCHUS.
3. HaOmroneHue sSiBICHUS UHEPITUH.
4. HabnroneHne n3aMeHeHUs CKOPOCTH MPU B3aUMOJICUCTBHUH TEI.
5. CpaBHEHHE MacC MO B3aMMOJICCTBUIO TEJI.
6. CrnoxeHue CHJl, HalpaBJICHHBIX M0 OJTHOM MPSIMOM.
Jlabopamopnwie padbomot u onvimet.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B KUJIKOCTH,
MOJIETTH JIEKTPUUECKOT0 aBTOMOOMIISI M TaK jJanee).

2. OmnpenenieHre cpeHEed CKOPOCTU CKOJBXEHUsI OpycKa WM IIapuKa Io
HAKJIOHHOM IIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHUs (Ieopmariun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJBXKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIMINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, dKUAKOCTEN U ra3os.



JlaBnenue. CriocoObl YMEHBIICHUS U yBEIUYEHUS JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJIICHUSI raza OT 00bEMa, TemmepaTypbl. llepemaua naBieHus
TBEPIABIMU TEJIAMH, JKUIKOCTAMU W TazaMH. 3akoH I[lackans. IIHeBmaTtmdeckue
MallliHbl. 3aBUCHUMOCTb JABJICHMS >KUJIKOCTH OT TIyOuHBI. ['mapocratnueckuii
napagokc. Coolmaromuecs: cocyibl. [ napapindeckie MeXaHU3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBiieHue. [IpudyuHBI CylIeCTBOBAHUS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atrmochepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 115t U3MEpeHus: aTMOCPEPHOTo AaBICHUS.

JlelicTBHE )KUAKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TeJIO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.

o Uk w N e
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3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

CooOwaromuecs cocybl.

['mapasnuyeckun mpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOrO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacCTU
T€JIa U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
YcnoBue 1utaBaHus TEN: IUTABaHUE WIHM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TeNa U )KUAKOCTH.

Jlabopamopnwie padbomot u onvimet.

1.

HccnenoBanre 3aBUCUMOCTH BeEca TeJla B BOAE OT 00bEMa NOrpyKEHHOMN B
AKUJIKOCTh YaCTH TeNa.

Omnpenenenue  BBITAIKUBAIOLIEH  CUJIBL, JEWCTBYIOIIEW Ha  TeJO,
MOrPYKEHHOE B )KUIKOCTD.

ITpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, AEMOHCTPUPYIOIIWE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHIIBI,
JNEUCTBYIOIIIE Ha TENO B JKUJIKOCTH, OT O0BEMA MOrpYyKEHHOU B
KUJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIHM KOHCTPYMPOBAaHHE JIOAKA H
OIIpelieNIEHUE €€ IPy30H0ABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPIrus.

Mexanuueckas padbota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecusi pblyara. lIpuMeHeHue TmpaBuiia paBHOBECHUs] pbluara K OJIOKY.



«3omoroe mpaBwio» Mexanuku. KIIJI mpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckasds dHepruss. KuHeTmyeckas ¢ TOTEHIMAJbHAS SHEPIUsl.
[IpeBpamieHre 0qHOTO BUIa MEXAHUYECKOM SHEPTUM B APYTOM. 3AKOH COXPAHEHUS
SHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMmepbl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimet.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABMXKEHHUH Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaKTOHHOM IIOCKOCTH.

4. V3yuyeHHe 3aKOHA COXPAaHEHHsI MEXaHUYECKOW DHEPTUU.
8 KIIACC

Paznen 6. TerioBble siBJICHHS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, >KUJAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIllECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHUE CBOMCTB Ira30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUW MOJEKYISIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHU€E U KaOWJUISIPHBIE ABIEHUS. TennoBoe paclinpeHue U CKaTue.

Temnepatypa. CBsA3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO ABHKECHUSA
yactull. BuyTtpennsis sHeprusi. CrnocoObl U3MEHEHUsS BHYTPEHHEW SHEPruu:
Temonepeaaya 51 COBEpILIECHUE paboTHL. Buner TEIUIONEepEeAaAYH:
TETUIONPOBOJHOCTbh, KOHBEKIIHS, U3IyUYCHHE.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TeniaooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBineHue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooGpazoBanne u koHaeHcarusa. Mcmapenuwe. Kumnenue. YnenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIEHUS OT aTMOCHEpPHOro
JABJICHUA.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJbHAs TEIIOTA CTOPAHUSL.

[Ipunuuner pabotsl TemnoBbix aBurarenei KIIJ[ TemmoBoro npsuratens.
TertoBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEIBL.

3aKOH COXpPAHEHHUS U MIPEBPAILLIECHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaGmrogeHnne OpOyHOBCKOTO JIBH>KEHHS.
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10.
11.
12.
13.

Habmronenune nuddysuu.

Habnronenue sBIeHN cMauyuBaHUS M KaUJUIIPHBIX SBICHUM.
Habnronenne TermmoBoro pacuiupeHus Tel.

N3Menenune naBieHUs rasa MpW M3MEHEHUHU o0bEMa U HArpeBaHUU WIIH
OXJIAXKICHMU.

[IpaBuna nusmMepeHus Temreparypsl.

Buasl renonepenayumn.

OxnaxxJIeHue TIPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHuH paO0Thl BHEITHUMH CHJIAMH.
CpaBHEHME TETIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaOnronenne kumeHus.

HaOnronenne nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mojenu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimet.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPIBIX TEJL.

Omnpenenenue JaBleHUs BO3lyXa B OasIoHEe ITIPUIIA.

OnbIThl, AEMOHCTPHUPYIOLIME 3aBUCUMOCTh [ABJIEHUS BO31yXa OT €ro
0o0b€Ma M HarpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJTUHBI CTOIOMKA KUAKOCTH
B TEPMOMETPUUYECKOUN TPyOKe OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHHsT BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
Teronepeaayn 1 paboThl BHEITHUX CHUJI.

UccnenoBanue sBIEHUS] TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMYECKUM LIMIIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

UccnenoBanne mponecca UCIapeHUsL.

Onpenenenne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Onpenenenue yaeapHOW TEMIOTHI IUIABICHUS JbJA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHBIE SIBJICHHS.

Onektpuszauus Ten. [[Ba pona anexkTpudeckux 3apsanoB. BzammopnercTBue
3apspkeHHBIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3apsAJI0B U PACCTOSIHUS MEXKY TEJIaMM).

Onektpuueckoe none. Hanpssk€HHOCTh anexktpudeckoro noiis. [IpuHuun
CYHEPHO3ULINH IIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenn snekTpuyecKux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsii.
Crpoenne aroma. I[IpOBOAHMKM W  JUIJIEKTPUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKAa.
M CcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS DSIIEKTPUUECKOTO0 TOKa (TETUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B KUJKOCTSIX U razax.

Onexktpuyeckas 1enb. Cuia  Toka.  DJEKTPUYECKOE  HaNpsDKEHUE.
ConpoTuBneHre MPOBOJHHKA. Y AEIBHOE CONMPOTHBIICHHE BelleCcTBAa. 3akoH Oma
s yyactka nenu. [locnepgoBarenbHOe W mapauieNibHOE  COCIMHEHHUE
MIPOBOJIHUKOB.

Pabora u MONIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—Jlenna.
DIEeKTPUYECKUE LETH U MTOTPEOUTENH dIEKTpUUeCcKol 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHHE I )KU3HU Ha 3eMIle.
OmbiT  Opcrema. MarHuTHoe TOJ€  AIEKTPUYECKOro Toka. lIpuMeHneHwne
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSSHHOTO TOKa. lCMOJb30BaHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHne 3JeKTpoOMarHUTHOM MHAyKuuu. [IpaBuiio Jlenna.
DJIEKTpOTeHEepaTOP. CriocoObI MOTYy4YEeHUS AJICKTPUYECKON SHEPTHH.
DIEKTPOCTAHIINU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3alus Te.
JIBa poJia 3MEKTPUUYECKUX 3aps 0B U B3AUMOJCHUCTBUE 3aPSIKECHHBIX TEI.
Y CTpOHCTBO U IENCTBUE JIEKTPOCKOMA.
DIIEKTPOCTATUYECKAsT MHIYKIHUS.
3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPAIOB.
[IpOBOHUKY U JUBTIEKTPUKHU.
MoenupoBaHr€e CUIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKHN TOCTOSITHHOTO TOKA.
JIeCTBUS IEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BbIi1 pazps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. U3MepeHune 3JIeKTpUIECKOro HAPSKEHUS BOJTBTMETPOM.
. PeocTtat n marazuH CONpOTUBIICHUMN.
. BzauMojieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS MMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnsIT Dpcrena.

MarauTHoe MoJje ToKa. DJIEKTPOMATrHUT.

JlelicTBHE€ MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnsiTel Dapanes.

3aBUCMMOCTh HAIPaBJICHUA HWHAYKIHMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DIIEKTPOre€HepaToOp NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimet.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneITel O HAONIOACHHWIO DJEKTPU3AMN Tel WHAYKIHEH W TIpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS OSIEKTPUYECKOTO TOJS HAa TPOBOAHUKUA H
TUAJICKTPUKH.

Coopka 1 nmpoBepKa padOTHI IJEKTPUIECKOM I[ETTH TOCTOSHHOTO TOKA.
N3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenne u peryaInpoBaHue HAMPSHKESHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Ye€pe3 pPe3ucTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD ANEKTPUUYECKOTO
COTPOTUBJICHUSI TIPOBOJHUKA OT €ro [JIMHBI, IUIOMAIN ITOMEPEYHOTO
CEUYeHUs U MaTepuana.

[IpoBepka mpaBwWia CIOXKCHUS HAMPSHKEHUW TPH TOCICTOBATEIHHOM
COEIMHEHHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IS CHJIBI TOKa MPHU MapalieTbHOM COCIHMHCHHUH
PE3UCTOPOB.

Omnpenenenue paboThl AIAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

UccnenoBanre 3aBUCHMOCTH CWJIBI TOKa, UAYIIETO Ye€pe3 JaMIOYKY, OT
HANPSKEHUS HA HEW.

Onpenenenue KIIJI HarpeBares.

HccnenoBanrie MAarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO TIOJSI  TMOCTOSHHBIX ~MarHUTOB TMPU X
00bEIMHEHUU U Pa3/ICJICHUU.

UccnenoBanue neicTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aWMOJECUCTBUS
KaTyIIKM C TOKOM W MarHuTa OT CHJIbI TOKa W HaIpaBlICHUS TOKAa B
KaTyIlIKe.

18. M3yueHue AeicTBUS MArHUTHOTO TOJIS HA TPOBOAHUK C TOKOM.

19. KoncTpyupoBanue u u3ydeHue padoThl 3J1€KTPOABUTATEIIS.

20. U3mepenne KIIJ] anexkTpoaBuraTeabHON yCTaHOBKHU.

21. OnBITBI MO HCCIEAOBAHUIO SIBJIEHUS AJICKTPOMATHUTHOM WHIYKIMU:
WCCIIEIOBAHUE W3MEHEHWW 3HAYEHHS W HANpPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Paznen 8. Mexann4yeckue siBJICHUSA.

Mexanuueckoe naBWKEeHME. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JABHXKEHUs. PaBHOMEpHOE MPAMOJIMHEUHOE
nBroKeHne. HepaBHOMepHOE NpsAMOJIMHENHOE ABMKEeHUE. CpellHsIss 1 MTHOBEHHAs
CKOPOCTbH T€Ja IIPU HEPABHOMEPHOM JBUKECHUU.

VYckopenne. PaBHOyckopeHHOE mpsiMoiinHEiHOe JBHkeHue. CBoOogHOE
nagenue. OnwiTel ['anuies.

PaBHOMepHOE nBMKEHHE MO OKpyx)HOCTU. [lepron u yacTtoTa oOpailieHus.
JIuneriHas U yriioBas CKOpocTHu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropoii 3akon HetotoHa. Tpetunii 3akoH HproToHa.
[TpuHIMI CynepNO3UIMA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJbXEHUS, CHIIA
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TS%eCTU M 3aKOH BCEMHPHOTO TATOTEHUA. YCKOpPEHHE CBOOOIHOIO
naneHus. JBwxkenue mianer Bokpyr CoisnHna. IlepBas kocmuyeckas CKOPOCTD.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUku. AOCONOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETIIIEHHOW OChIO BpaneHus. MoMeHT cuiibl. L{eHTp TsxkecTu.

Nmnynec Tena. M3menenne nmvmyisbca. Mnynbe cuiibl. 3aKOH COXpPaHEHHMS
UMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b 3Hepruu U padoTel. [loTeHManbHas YHEPTUs Tela, MOJAHITOrO Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHeprusl CxKATOU NpyKUHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOM SHEPruU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPTUMU.

Hemoncmpauuu.

1. HaOmroneHnne MexaHWYECKOTO JABUXKEHUS TeJla OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.



o Uk~ w

8.
9.

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

CpaBHeHME TyTE€d W TPACKTOPUM ABHXKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHUSL.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS Tella MO OKPYKHOCTH.

HaOnronenne MexaHU4eCcKuX sIBJICHUN, IPOUCXOSIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHKECHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHMS Tella OT MAacCChl Tejla W JEHCTBYIOLIEW Ha HEro
CHUJIBI.

HaOnronenue paBeHcTBa CUJ IPU B3aUMOICHCTBUH TEIL.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKEHUU.

ITepenaua ummyJsibca mpu B3aUMOAECHCTBUHU TEIL.

[IpeobpazoBanus IHEPTUM PU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMITYyJIbCA PU HEYITPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHue uMmyJibca mpu abCOTIOTHO YIPYTrOM B3aUMO/JICHCTBUMU.
HaOnronenue peakTUBHOTO ABUKEHHUS.

CoxpaHeHre MEXaHUYECKOM AHEPIUU IPU CBOOOIHOM TMa/ICHUH.
CoxpaHeHre MEXaHUYECKOW YHEPTUU MPU IBUKEHUU TEJIA O/ ACHCTBUEM
MPYKUHBL.

Jlabopamopnwie padbomot u onvimet.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa W JajdbHEWIIIET0 pPaBHOMEPHOTO
JBYDKEHUS IIapUKa WIN TEIEKKH.

Ornpenenenue cpeaHel CKOPOCTH CKOJIbKEHHUS OpycKa WU JBUXKECHHS
[IapuKa 1Mo HaKJIOHHOU IIOCKOCTH.

OrnpeneneHue yCKOpEHHs Tella MPU PaBHOYCKOPEHHOM JBHXKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBMOKEHUM 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HayaJbHOM CKOPOCTU IMYTHU OTHOCATCS KakK psj HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Onpenenenue kodpduiieHTa TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue padbOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBUKEHUU TeJa
M0 TOPU3OHTAIILHOW MOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBl YINPYroCTH TMpPU MNOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKkOHAa COXpAHEHUS YIHEPTUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: MEPUOI,
4acToTa, aMIUINTyAa. MaTteMaTU4eCKUui U NMPYKUHHBIN MasTHUKH. [IpeBpanieHue
SHEPIrUU NMPH KOJIeOaTeTbHOM JIBUKECHUHU.

3aryxaromue  koneOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BosHBL. (CBOWCTBa MeXaHWYECKUX BOJH. [IpomonpHble W
MONEpPEYHbIE BOJHBI. J[JIMHA BOJHBI W CKOPOCTh €€ PacupOCTPAHEHMUS.
MexaHn4ecKre BOJHbBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomMkocTh 3Byka U BbIcOTa TOHAa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue kosneGaHuil Ten MOJ AEUCTBUEM CHUIIbI TSXKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
Pacnpoctpanenuie npo10IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).
HaOnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKycTHUYeCKN pe30HaHC.
.]Ia6opam0pubte padomwt u onvimol.
1. OmpeneneHne 4YacTOThl M MEpUoAa KoJIeOaHMM MaTEeMaTH4eCKOTO
MAsITHUKA.

2. OmpenesieHre YacTOTHI U NIepuoaa KoiaebaHui mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJia KOJIEOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIepuoa KoJieOaHUM MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KojieOaHUM rpy3a, MOABEHIEHHOIO K
HUTH, OT MacChl rpy3a.

6. OmbITBl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpUoAa  KoJieOaHUi
MPYKUHHOTO MASITHUKA OT MACChI Tpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO Ma/ICHHUS.

Pazngen 10. Di1eKTpOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMArHUTHbIE  BOJHBL.  CBOMCTBA
3NEKTpOMAarHuTHeIX BOJH. [llkana snekTpomarHUTHBIX BOJH. Mcmonb30BaHHE
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
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DIIeKTpOMarHuTHas mnpupoga cBera. CKopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomot u onvimet.

1. N3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIBLHOIO

TenedoHa.

Pa3nea 11. CBeToBbI€E ABJIEHHUS.

JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  [IpsAmosnmHeiHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cera. [limockoe
3epKaJIO. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHHs cBera. [lolHOe BHYTpEeHHee
OTpaX€HHE cBeTa. VICronp30BaHME TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon onyueir B nuH3e. OnrTuueckas cucrema ¢oToamnmnapara,
MHKpPOCKONIa M Tejeckoma. ['7a3 kak onTuyeckas cucTeMa. bin3opykocTs u
JNaTbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HbioToHa. Croxkenwue
CIIEKTpaJbHBIX LIBETOB. J(ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienue ceera.

Onrtuveckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Ty4yelr B pacCEUBAONIEH JINH3E.

[Tonyuenne n300pakeHU ¢ MOMOIIBIO JIUH3.

[IpuHnun peicTBus poToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. Paznoxkenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnwie padbomot u onvimet.

1. HccnemoBanue 3aBUCUMOCTH yIJIa OTPaKEHUS CBETOBOIO Jyda OT Yria
TMaJICHUSL.

2. H3ydeHue xapakTepUCTUK M300paXEHUsI MpeIMeTa B IJIOCKOM 3epKaje.

3. HccienoBanne 3aBUCHMOCTH yTJIa MPEIOMIIEHUS CBETOBOIrO JIyda OT yIJia
MaJICHUS Ha TPAHULIE «BO3TyX—CTEKIION.
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4. lTlomyueHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenue (POKyCHOTO PacCTOSHUS M ONTHYECKON CUJIbI cOOUparomieit
JIUH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl 1O BOCHOPUATHIO IBETA MPEIMETOB MPU HX HAONIOJECHUU 4Yepe3
[IBETOBBIE (PUIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

OneiTel Pe3epdopaa u mianerapHass monens atoma. Mojens aroma bopa.
Hcnyckanue u normouieHue ceeta arToMoM. KBaHThI. JInHeuaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTta- U ramma-usinydeHus. CTpoeHHe aTOMHOTO
aapa. HykinonHas wmozens artomHoro sapa. HMsorombsl.  PaamoakTuBHBIE
npeBpanieHus. [lepuon momypacnaaa aTOMHBIX SAED.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
DOHeprust CBsI3M aTOMHBIX saep. CBsA3p MacChl W dHEpruu. Peakuum cuHTE3a u
nenenus saep. Mcrounuku sHeprun CosHia v 3BE31I.

Snepnas sHepreTuka. JleMCTBUSA PaAMOAKTUBHBIX H3IYYEHUU Ha >KUBBIC
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYy4YE€HUS U MOTJIOUICHHUS.

2. CnexkTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOgopo/a.

4. HabGmroneHue TpekoB B kamepe Buiibcona.

5. PaboTta cuéTunka HOHU3UPYIOIIUX U3TyUYCHUI.

6. Perucrtpanus uziydeHus: IpUPOIHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnwie padbomot u onvimet.

1. HaOmroneHue CrIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUYEHUS.

2. HccrmenoBaHue TPEKOB: MU3MEPEHHUE SHEPTUM YACTHUIBI 110 TOPMO3HOMY

nyTy (1o gpotorpadusim).

3. H3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINN MOIYJIb MIPEHA3HAYEH JIsI CUCTEMATH3alUU
u  0000mIeHusT MPEIMETHOTO  COJAEpKaHUs M ONbITa  JIEATEIIbHOCTH,
MPUOOPETEHHOTO NP U3YUYEHUU BCEro Kypca (PU3MKHU, a Takke AJIsS MOJTOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHY 10 (u3uke [ 00ydarouuxcs,
BBIOPABIIMX ATOT y4EOHBII MpeIMeET.

[Ipyn n3ydyeHUn NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeNIbHOCTH, HA OCHOBE KOTOPBIX 00eCHeYrBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIIEIOBAHUS



SABJICHUU TPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMU OOBACHATH (U3UUYECKUE
ABJICHUSI, TPUMEHSA TMOJyYCHHbIE 3HAHUSA, peElaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIE.

[IpuHUIMNIIMANBEHO AEATEIBPHOCTHBIA XapaKTeP MaHHOTO pa3/iesia peain3yercs
3a cu€Tr TOro, 4To oOOydJaroluecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
IpeuIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY Kalollel MPUPOie U MOBCEIHEBHOM KU3HU;

HCIIOJIB30BaTh HAyUYHbIE METObI UCCIEOBAHUS (PU3HUECKUX SIBICHUM, B TOM
YyyUCIie IS POBEPKH TMIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAy4HbI€ OCHOBBI HauWOoOJie€ BaXXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPIrMH HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUIOB
SHEPTUH.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue (u3MKyU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIBTaTOB.

B pesynbraTe uzydueHust pu3nKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs

y oOyuaronierocst 0yayT cqpopMUpOBaHbI CIAEAYIONIUE JTUYHOCTHBIE PE3YJIbTATHI B
JacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMSI:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOM
(u3HUeCKON HayKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B O0CYX JIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHKECHUMN
busuKy;

- OCO3HAaHWE BAXXHOCTH MOPAJbHO-3THYECKHX IPUHIIMIIOB B JIESITEILHOCTH
Y4EHOTO;

3) 3cTEeTHYECKOr0 BOCIIUTAHHUS :

- BOCIIPUSATHE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ rapMOHUYHOIO
MIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH,

4) HEHHOCTH HAYYHOI'O IO3HAHMS:

- OCO3HaHHME IEHHOCTU (PU3UYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI PA3BUTHSI TEXHOJIOTHM, BaXKHEHUIIECH COCTABIISIONICH
KYJBTYPBIL;

- pa3BUTHE HAay4yHOU It0003HATEIBLHOCTH, HUHTEpEca K HCCIEAOBATEIHCKOM
eI TEIbHOCTH;

5) d¢opvmupoBaHusi  KYJbTYPbl 3A0POBbSI MW  3MOLMOHAJBLHOIO
0/1aromoJIy4us:

- OCO3HaHME IIEHHOCTH Oe3omacHoro obOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAKHOCTH TIpaBHJI O€30IMacHOTO IIOBEACHUS Ha
TPaHCIIOPTE, Ha JOpPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKAa peQIieKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIKOKY M TAaKOTO K€ MpaBa y Pyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE€ B pEUICHUM MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHW3ali, TOpoJia, Kpas) TEXHOJOTHUUECKONH U



COI[MAJIbHOM HAMPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U (PUBHUECKUX
3HAHUM;

e - UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQeCcCUid, CBI3aHHBIX ¢ (PUBUKOM;

e 7) 3K0JIOTHY€CKOr0 BOCIIUTAHUSA:

e - OpHUEHTallMsl HA MPUMEHEHUE (HU3WYECKUX 3HAHUU IS pelleHHs] 3ajad B
o0JlacTh OKpy>Karolllel cpeabl, IUIAHUPOBAHUS TMOCTYNKOB W OILIEHKH UX
BO3MOXHBIX MTOCTIEICTBUI JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTel HX

pEIICHHUS;

e 8) amanTanuu K HM3MEHSIIIMMCH YCJOBHSAM COUHUAJBHON M NPHUPOTHOI
cpeabl:

e - MOTPEOHOCTh BO B3aWMMOACHCTBHMU TPU BBIMOJHEHUM WCCICAOBAHUN U
IPOEKTOB (U3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
IpYTHX;

e - TIOBBIICHHUE YPOBHA CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHYECKYIO
JIEeITEIbHOCTD;

e - OTPeOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM unciie GOPMYJIUPOBATH
UJIEeU, TIOHSTHUSL, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTUA B MPUOOPETEHUU HOBBIX (HUINUYECKUX
3HAHWM;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3HU MIPUPOJIbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3HUYECKUX 3HAHUH;

e - OIIECHKAa CBOMX JCHCTBUM ¢ Y4€TOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00ATBHBIX MOCIEICTBUIA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero oopa3zoBanus y o0yyaroierocsi OyayT copMuUpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATbHBIC YUCOHBIC NEHCTBHUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  ydeOHBIE  JCHCTBUSA, PETYJIATHBHBIC
YHUBEpCaIbHBIC YIeOHbBIE TCHCTBUSI.

Ilo3naBare/ibHBbIE YHUBEPCAIBHBIC y‘{eﬁﬂble IleﬁCTBHH

Bba3oBble Joruueckue aeiicTBuA:
e BBISBIATHL M XapaKTepHU30BaTh CYIIECTBEHHBbIE MPU3HAKU OOBEKTOB
(sBNIEHUI);



YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKAIMKU, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBaeMbIX (akTax,
JAHHBIX ¥ HAOIIOJEHUAX, OTHOCSIIIUXCS K PU3HMUECKUM SIBJICHUSIM;
BBISBJISITh TPUYUHHO-CIICICTBEHHBIE CBA3UM NPU H3YYEHUU (HUIUUYECKUX
SIBJICHUU U MPOIECCOB, J€JaTh BBIBOJIBI C UCIIOIb30BAaHUEM JI€TyKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UUECKUX BEIUYHH,

CaMOCTOSITETIbHO BBIOMpPATh CMOCO0 pelieHuss y4uyeOHOU (u3nuecKon
3a7aun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pENICHUs, BbIOOp Hamboliee
MOAXOJIAIIETO C YYETOM CAMOCTOSTENIBHO BbIJICJICHHBIX KPUTEPHUEB).

ba3oBbie uccien0BaTe/ILCKIeE HeﬁCTBHHI

HCIIOJIB30BaTh BOMPOCHI KaK MUCCIEA0BATEIbCKUII MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY ITUIAHY OTMBIT, HECIOKHBIN
bU3UYECKU JKCIIEPUMEHT, HEOOJBIIOE HCClIeNoBaHUE (DUIUUECKOTO
SIBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIYYEHHYIO B X0JI€ UCCJIEIOBAHUS UJTU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIHPOBATH O0OOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBEIEHHOT0 HAOIIOACHUS, ONIbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JalibHEilee pa3BUTHE  (U3UUECKUX
MIPOIIECCOB, a TAKKE BBIJIBUTAaTh MPEAMNOI0KEHU 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MIPUMEHSTH PA3JIMYHbIE METOJIbI, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orObope HHpOpMAIMU WIM AAHHBIX C Y4ETOM MPEIOKEHHOW yueOHOU
bu3ruecKoi 3a1aun;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HMH(POpMAIIUIO
Pa3IUYHBIX BUJIOB B (hOPM TMPEICTABICHUS;

CaMOCTOSITEIbHO  BBIOMpaTh ONTUMANbHYIO (GOpMYy Mpe/ICTaBICHUS
vHbOpPMAIIMd ¥ WIIIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOKHBIMU
CXeMaMHu, JuarpaMMaMu, HHOM rpaduKOM U MX KOMOMHAIIMUSIMH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:

B XOJIe OOCYXKIeHUs Yy4eOHOT0o MaTepHuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJEH, HAIICJICHHBIC HAa PEIICHHUE 3aJaud M TOJJICpKaHUe
0J1aroKeaaTeIbHOCTH OOIICHMS,

COTIOCTaBIIATh CBOWM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
auanora, OOHapy»XUBATh Pa3IUINe M CXOACTBO MTO3HIIHN;



BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO NPEACTABIATh PE3YyJIbTAThl BHIOJIHEHHOTO (PU3HUECKOTO OIbITa
(3KCcIepUMEeHTa, UCCIIEA0BAHUS, IPOEKTA);

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJUBUAYAIbHOM pabOThl TpPU pEIICHHH KOHKPETHOW (U3UUYECKOM
poOJIEMBbI;

MPUHUMATH 1IEJIM COBMECTHOM NIEATEIbHOCTH, OPTaHU30BbIBATH JICUCTBUS
no e€ JOCTH)KEHHIO: paclpelessTh pPOJu, OOCYXJIaTh MpoLecchl U
pe3yJbTaThl COBMECTHOM padOThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, 1OCTUTAss KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIPABJICHUI0O WU KOOPJIUHHUPYS CBOM JEUCTBUS C JAPYrUMU
YjieHaMU KOMaH/Ibl;

OIICHMBATh KAa4ECTBO CBOEro BKJIaJa B OOMIUM MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH

CaMoopraHmaunﬂ:

BBIABJISITH IPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyallUsiX, TPEeOyIOIIMX
JUTs petieHus: PU3NYECKUX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3IUYHBIX MOJXO0JAaX TMPUHITUS  PEHICHUU
(MHAUMBHUIyaTIbHOE, MPUHSATHUE PEIICHUS B TPYIIe, NPUHSATHE pPEIICHUN
TPYIION);

CaMOCTOSITETIbHO COCTABJISITh AJITCOPUTM PEIICHUsT (PU3UUECKON 3a]ja4u WU
IJIaHA UCCIEOBAaHUSI C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PEIICHUI;
nienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.

JaBaTh aJ€KBaTHYIO OLEHKY CUTyalluu U Ipeajiarath IJ1aH €€ U3MEHEHMUS;
OOBSICHATh ~ MPUYUHBI  JOCTUXEHUSI  (HEJOCTUKEHUS) PE3YyIbTAaTOB
NEeSTENbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JAECSATEILHOCTH (B TOM YMCII€ B XOJ BBIIIOJTHEHUS
(pU3MUECKOr0 UCCIENOBAaHMS WM NPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMil, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUAM;

CTaBUThH ce0s Ha MECTO JIPYroro 4eJOBeKa B XOJ€ CIOopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTOTo;
MPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU pEelIEHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAyYHbIE TEMBI U TAKOE KE MPaBO JPYroro.



NPEAMETHBIE PE3YJIbTATBI

K xoHiy o0yuenus B 7 kjacce npeIMEeTHbIE pe3yIbTaThl HA 0230BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIOJB30BaTh  MOHATHUS:  (U3MYECKHME UM  XUMHUYECKHE  SIBJICHUS,
HaOJII0JIEHHE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AUHUIBI (U3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJECUCTBYIOIIAS
cuia, nedopmarnius (ynpyras, MJIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBueHus (auddysus, TEIIOBOE ABUKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JBIJKCHHE, HEPAaBHOMEpPHOE  JBUXKEHHUE, HWHEpLHs,
B3aMMO/JICUCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUsI, Tepefada AaBiCHUS TBEPABIMH TEJNaMH, XUIKOCTSIMU U
razamu, arMocepHoe [aBieHHE, IUJIaBaHWE TeJ, MpeBpalleHus
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JAHHOE (PU3UUECKOE SIBICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3UUECKUX  SIBJICHUUA B
OKpY’XKalollleM MHUpE, B TOM 4Yucjie (U3NYECKUe SBJICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
Mpupojie, ACUCTBUE CHUIbI TPEHUST B MPUPOAEC U TEXHHUKE, BIHUSHUE
aTMoc(epHOro AaBJEHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B
TEJIE YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUUECKUX SBJICHUM;
OMUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (U3UYECKUE SIBIICHUSI, UCIIOJIb3YS
dbu3nyecKkue BENMMYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTU, CHJIA TSXKECTH, BEC
Tena, Cujla TpeHus, AaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJla, MEXaHW4ecKas paboTa, MOUIHOCTh, IJIEYO CHUJIbI,
MOMEHT CHJbl, KOI(P(DUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KUHETUYEeCKass M TMOTEHIMalbHAs SHEPrusi), MpU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMbBIX  BEJIUYUH, HX
0003HaUeHUsI W E€AUHULIBI (U3UYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (DU3UYECKHUE SIBJICHUS U IPOILIECCHI,
WCIIOJB3Ysl MPaBUIIa CIOKEHHS CUJl (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs phiuara (0yi0ka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MOpU OSTOM JaBaTh CIOBECHYIO (HOPMYJIHMPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3UUYECKUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISABJISITh NIPUYUHHO-CJIEJCTBEHHbBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JOTUYECKHUX II1aroB ¢ omopod Ha 1-2 M3y4eHHBIX CBOMCTBA (hU3UUYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3anadyd B 1-2 JeHCTBUS, MCHOJIb3ys 3aKOHBI H
dbopmyIibl, cBs3BIBaIOIINE (PU3NUECKHME BEIWYMHBI: Ha OCHOBE aHaln3a
YCJIOBUS 3a/1a4M 3alIUChIBATh KPaTKOE YCIOBHE, MOJCTABISITh (GU3UUECKUE
BEJIMYMHBI B (POPMyJIbl M MPOBOJAUTH PaCuU€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOIUMbIE NIJIs PELICHUs 3a/lay, OLEHUBATh PEaMCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUNHBL;

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MpU TOMOIIH
($U3UYECKUX METOJIOB, B OMMCAHUU MCCIIEIOBAHUS BBIIENATh IPOBEPSIEMOE
NpeanoyioxKeHne  (TUIOTe3y),  pa3inyarb M UHTEPIPETUPOBATH
MOJYYECHHBIA pPE3yibTaT, HAXOAUTh OIMMOKKM B XOJE OIbITa, JeJIaTh
BBIBO/IBI IO €T0 Pe3ybTaTaM;

MPOBOAUTH OMNBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUU WU
buznIecKux CBOICTB TEJIL: bopmyIHpoBaTH MIPOBEPSIEMBIEC
MPEOJIONKEHUS], COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000pyI0BaHUS,
3alUCHIBATh X0/ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJHATDh MPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0b€Ma, CUJBI W TeMIepaTypbl C UCIOIb30BAaHUEM AaHAJIOTOBBIX U
uu@poBBIX MPUOOPOB, 3aMKCHIBATh IOKa3aHUS MPUOOPOB C YUETOM
3a/IaHHOM a0COJIFOTHOM MOTPETHOCTH U3MEPEHU;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUeCKOil BEIMUUHBI OT
JIpYroll ¢ HCIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUHN (3aBUCUMOCTH MYTH
PAaBHOMEpPHO JABMXKYIIErocsl Tela OT BPEMEHM JBIXKEHHUS Teja, CHUJIbI
TPEHHS CKOJILKEHUS OT Beca Teja, KauecTBa 00paOOTKH MMOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT TUIOIIAIA COMPUKOCHOBEHUS TEN, CUIIbI
YIOPYTrOCTU OT YJJUHEHHS MPY>KUHBI, BBHITAJKUBAIONIEH CHJIBI OT 00BEMA
MOTPYXKEHHOW YaCTU TeJla U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Teja, OT TNIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IJIaBaHUsSl TEJ, YCIOBUM paBHOBECHs pblyara u OJOKOB), y4aCTBOBATh B
IJJAHUPOBAHUM y4eOHOTO HCCIENOBaHMs, COOUpaTh YCTAHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAysl MPEeII0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BHJEC



MPEVIOKCHHBIX TaOMUIl U TPAQUKOB, JENaTh BBIBOJBI MO PE3yibTaTam
HCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIC HU3MEPEHUS (DU3NYECKUX BETMYHUH (TJIOTHOCTH
BEI[ECTBA JKUIKOCTH W TBEPAOTO TeNa, CHJIa TPEHUS CKOJIbKEHUS,
JTaBJICHUE  BO3AyXa, BBITAJIKMBAIOMIAS  CWIa, JEWCTBYOIIas  Ha
MOTPYKEHHOE B JKUIKOCTH TeNIO, KOA(DPHUIMEHT TMOJIE3HOTO NEeUCTBUS
MPOCTBIX MEXAaHW3MOB), CIIEIys TPEMJIOKCHHOW WHCTPYKIUU: TIPHU
BBITIOJITHCHUH W3MEPEHHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMUNHEI;

coOJIIoAaTh MpaBUIa TEXHUKU 0€30MaCHOCTHU MPpHU padoTe ¢ 1a00paTOPHBIM
o0opynoBaHuEM;

yKa3bIBaTh TPUHIIMAIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIOIIUECS COCYHbl, OapomeTp,
phIUar, MOJABMKHBIN M HETIOJABMKHBIN 0JIOK, HAKJIOHHAS TUTOCKOCTH;
XapaKTepU30BaTh TPHUHIMIBI  JIEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCaHUA (B TOM 4YHUCIE:
MOAIIAITHAKN, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOM HACOC, apEOMETP), UCIIOIB3YS 3HAHUS
0 cBOMcTBax (M3MYECKUX SIBJICHUU M HEOOXOIUMBbIE (PU3HUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

MPUBOANTh  MPUMEPHl  (HaXOoOAWTh HWHPOPMAUIO O  TMpUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B ITOBCETHEBHOUN
KU3HU ISl obecriedeHus: 0€30MacHOCTH MPpHU 00pallleHUu ¢ npudopamu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHSI 370POBbS H COONIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalolllel cpefie;

OCYIIECTBJIATL OTOOpP WCTOYHWKOB wHpopManuu B HVHTEepHEeTEe B
COOTBETCTBHHU C 3aJJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE MUMEIOLIUXCS
3HAHUM © TyTEM CPaBHEHHS PA3IMYHBIX HWCTOYHHUKOB BBIJIEISATH
nH(OpMaIUIo, KOTOpas SBJISETCS MPOTUBOPEUYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BBHITOTHCHUHN yUYeOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
TUTEPATYpy (UBMUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHUAbI,
pecypchl cetu MaTEpHET, BlIageTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust HGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAIUU (HU3UIECKOTO COACPIKAHUS, B TOM
qucie MyOJUYHO JIeNlaTh KPaTKHWe COOOIIEHUS O Pe3yJIbTaTax MPOCKTOB
WM y49eOHBIX WCCJICNOBAHWA, TPH ITOM TPAMOTHO HCIIOJIB30BATh



W3YUYEHHBI MOHATUMHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUJIEHUE NTPE3EHTALlNEH;

IIPU BBINOJHEHUU YUYEOHBIX IPOEKTOB M MCCIEIOBAHUN pacHpelesiTh
00s3aHHOCTH B TpYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadyami,
CIEIUTh 32 BBIOJIHEHUEM IUIaHA JCHCTBUM, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI  BKJIaJl B  JIE€ATEJIBHOCTh  TIPYyNINbl,  BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHE OKPY>KAIOIIHX.

K xoHiy o0yuenus B 8 kjacce npeMeTHbIE pe3yJibTaThl HA 0230BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

WCIIOJB30BaTh MOHATUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBHIINIEHHBIN TMap, BIAXXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBON JIBUTATEllb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsijl, FJIEKTPUUECKOE MoJie, TPOBOAHUKH
U TUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
paznuuath SABJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIvionepesaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KANWJUISIPHBIE SIBJICHUS, UCIApEHHUE,
KOHJICHCAIusl, IUIaBJIEHUE, KpUCTaUIM3amus (OTBEpJ/ieBaHUE), KUIICHHUE,
Terionepeaaya (TerIonpoOBOJHOCT, KOHBEKIIHS, U3IIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3aps/iOB, JEHUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MAarHUTHOTO TMOJIsi HA TIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAs UHAYKIIKS)
[0 OINHCAHUI0O MX XapaKTePHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3UUECKUX SIBJICHUU B
OKpY’KalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE W KaNWULSIPHBIE SIBICHUS B MPHUPOJE,
KpUCTaJUIbl B mpuponae, uznydeHue CoyHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, SJIEKTPUUECKUE
saBJeHUs B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuH, Jpedd MOoIOCOB, POJIb MATHUTHOTO TOJIS IJis KU3HU Ha
3emuie, MONSIPHOE CUSIHUE, TIPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUU

OMUCHIBATh U3YYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBIICHUSI, UCIIOJIb3YS
dbu3nyeckre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUs], KOJTUYECTBO
TEIJIOThI, YJleJbHAsI TEMJIOEMKOCTh BEIECTBA, VJAeJlbHAas TEIIOTa
IJIaBJICHUS], yJelibHAas TeIIoTa MapooOpa3oBaHMs, yJAelbHas TEIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWUCTBUSL TEIUIOBOM



MAaIllMHbI, OTHOCUTEJBHAS BIAXKHOCTH BO31yXa, JJIEKTPUUYECKUHN 3apsh,
CuJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTHBIIEHWE IPOBOJHMKA,
VAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(pU3HYECKUI CMBICI MCHOJb3YEMbIX BEIUYHH, O003HAYEHUS U €AUHUIIBI
(pU3HUECKUX BEJIMYMH, HAaXOAUTh (POPMYJbl, CBS3bIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJITNYMH;

XapaKTepHU30BaTh CBOWCTBA Te€J, (PU3UUYECKUE SBICHUS M IPOLECCHI,
HCIIOJIB3Yysl OCHOBHBIE IIOJIOKEHHUS MOJEKYISIPHO-KHHETUYECKON TEOPHUH
CTPOEHHUs BEIIEeCTBa, MPUHLMI CYNEPHNO3ULUU IOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa s yyacTKa LEenu, 3aKOH
JIxoyna—JleHa, 3akOH COXpaHEHUs DHEpPruM, IIpU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCBIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi NPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOTrMYecKux
1aroB ¢ omnopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTe pacu€THBIC 3amadyd B 2—3 JEUCTBUSA, HCHOJb3ys 3aKOHBI H
(opMyIbl, CBS3BIBAIOIIME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIOBUS 3a/1a4d 3alMCBHIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX JUISl pEelIeHus 3ajladyd, BbIOUpATh 3aKOHBI U (QOPMYIIHI,
HEoOXoAuMbIe JUIsl €€ peuieHus, NPOBOJUTh PACUETHI M CpPAaBHUBATh
MOJIy4YEeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh HPU HOMOLIU
(pU3HUECKMX METOAOB, HCIONb3YS ONHMCAHUE MCCIEIOBAaHUS, BBIAEIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLEHUBATh IPAaBUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEN0BAHUsA, €1aTh BBIBOJIBI;

MPOBOAUTH OMNBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUU WU
(bu3UYECKUX CBOMCTB TeJ (KanUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJIICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPhl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MpPU M3IYYCHUU OT LBETa H3Iydaromied (MOrIouaroiei)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUsI BOABI OT TEMIIEPATypPbl KUIKOCTH H
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aUMOJCHUCTBHUE
DNEKTPUYECKUX 3apsAlOB, B3aHMMOJEWCTBHE IIOCTOSHHBIX MArHHUTOB,
BU3YyaJIU3allMsl MAarHUTHBIX MOJIEM TMOCTOSHHBIX MArHUTOB, JE€UCTBUS
MarHATHOTO TIOJII Ha IPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMATHHTA,



CBOMCTBA dJEKTPOJBUIaTeNisi IMOCTOSHHOIO TOKa): (opMyiaupoBaTh
MpOBEpsieMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIJIONKEHHOTO
000pyI0BaHUs1, OMUCHIBATh XOJ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBIMIOJHATh  MOpsIMbIE  W3MEPEHUS  TeMIlepaTypbl, OTHOCUTEIbHOU
BJIIQXXHOCTH BO3JyXa, CUJIbI TOKAa, HAMNPSHKEHHS C UCIOJIb30BaHUEM
aQHAJIOTOBBIX MPUOOPOB M JATUYUKOB (DU3NYECKUX BEIUYUH, CPaBHHUBATH
pe3yNbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OHOM (PU3NUeCKOil BEIMUUHBI OT
IpYyrol ¢ UCHOJb30BAaHUEM TMPSMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIONIAJUA TOMNEPEYHOro
CEUYEHUS U YACIbHOTO CONMPOTUBIICHUSI BEIlIECTBA MPOBOHUKA, CUITBI TOKA,
UIyIIeTOo 4epe3 TMPOBOJHUK, OT HANPSXKEHUS Ha MPOBOJHUKE,
HCCIIEIOBAHUE TMOCJIEAOBATEIRHOIO U MapallIeIbHOTO  COEAMHEHUU
MPOBOJAHUKOB): IUIAHUPOBATh UCCJIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAysl MPEII0KEHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TOJYYEHHOM 3aBUCMMOCTH B BHjJE TaOMUIl U TpaduKoB,
JienaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIEA0BaHNUS,

MPOBOAUTh KOCBEHHBIE HU3MEPEHUs (PU3NUECKUX BEIUYUH (yAeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTHUBJICHUE MPOBOJAHMKA, padoTa U
MOITHOCTh 3JIEKTPUYECKOI0 TOKa): IUIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY, ClIe/lysl MPEIJIOKEHHOW MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

co0JIIoAaTh MpaBUIa TEXHUKHU 0€30MaCHOCTHU MpU padoTe ¢ 1ab0paTOPHBIM
o0opynoBaHuEM;

XapakTepu30BaTh TMPUHIMUIB  JEUCTBUS M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX ONUCaHHUs (B TOM YHCIIE:
CUCTE€Ma OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUHUK DIIEKTPUUYECKOW HHEPTHUH, 3IEKTPOOCBETUTEIbHbBIC
MpUOOPHI, HArpeBaTEIbHbBIE IEKTPONPUOOPHI (TPUMEPHI), INEKTPUUECKUE
MPEOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIh TOCTOSIHHOTO TOKA),
WCIIOJB3Ysl 3HAHUSA O CBOMCTBaX (DU3UUYECKUX SBJICHUN M HEOOXOJUMBbIE
du3nYecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, THUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISTH CXEMbl JJIEKTPUUYECKUX
LeTel ¢ MmocneqoBaTeNbHBIM U MapajuleIbHBIM COEMHEHUEM 3JIEMEHTOB,
pasiinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX LIETICH;



NPUBOJIUTL  OpUMEPHl  (HaXoauTh  HUHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOrO0 MCIOJIb30BAHUSI (PU3MUECKUX 3HAHUW B IMOBCEAHEBHOU
KU3HU ISl oOecriedeHus: 0€30MacHOCTH MPpHU 00pallleHUu ¢ npudopamu u
TEXHUYECKUMHU YCTPOICTBAMH, COXPAHEHHS 3J0POBbSI U COOJIIOJEHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

OCYIIECTBJISATh MOUCK WHPOpMauuu (HU3UYECKOTO COJEpkKaHUA B
NHtepHere, Ha OCHOBE WMEIONMIUXCS 3HAHUM M MYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIJCHATh HMHQOpMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEYUBON UM MOXKET OBITh HEJOCTOBEPHOM;
WCIIOJIB30BaTh MPU BHIMOJIHEHUU YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
nuTepatypy  (GU3MYECKOrO0  COAEpKaHUsS, CIPABOYHBIE MaTepualbl,
pecypcsl cetu HTepHET, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust THGOPMALIUK U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KpPATKHUE YCTHBIE COOOIICHUS,
0000mas wHpOpMAIUI0 W3 HECKOJbKHUX MCTOYHHUKOB (DU3MIECKOTO
COJepKaHMs, B TOM 4YHCIE MyOJIMYHO MPEACTABIATH PE3yJbTaThl
MPOEKTHOU WJIM UCCIEI0BATEIbCKON NIESITENHbHOCTH, MPU 3TOM T'PAMOTHO
WCIOJB30BaTh M3YUYEHHBIM TMOHSITUHHBIN anmapar Kypca (GU3HUKH,
CONPOBOK/IaTh BHICTYIJICHUE IPE3CHTAIIUEH;

IIPU BBIMOJHEHUH Y4YE€OHBIX MPOEKTOB M HUCCIEAOBAHUM (HU3NUECKUX
MPOIIECCOB pacHpeiessiTh O00s3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTaBJICHHBIMU 3aJla4yaMU, CIEIUThH 3a BHIMIOJHEHUEM ILIaHA JIEUCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeATEeNbHOCTh TPYMIIbI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE,
MPOSIBIISASI TOTOBHOCTH pa3peiiatb KOH(MIUKTHIL.

K xoHiy o0yuenus B 9 kjacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

WCIOJB30BaTh MOHSTHUSA: CUCTeMa OTcY€Ta, MarepualibHasi TOYKa,
TPaeKTOPHUs, OTHOCUTEIHHOCTh MEXAaHUYECKOrO JBIKEHUS, aedopmalus
(ynpyrasi, mjactuuyeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U MEPErpy3KH, IHEHTP TAKECTHU, aOCOIMIOTHO TBEPIOE TENO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHusl U
BOJIHBI, 3BYK, WH(pPa3ByK U YyJIbTPa3BYK, JJIEKTPOMArHUTHBHIE BOJHBI,
[IKaJia 3JE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCITYCKAHUS U TOTJIONIEHUs, anb(da, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SI/IEPHAsi SHEPIeTHKA;

paznuuath SIBJIEHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBIKEHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



T€J, PEaKTUBHOE JBUXKEHUE, KOJIeOATeNbHOE IBUXKEHHE (3aTyXalollue U
BBIHYXJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUXKEHUE, OTpaKECHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHUE, OTPAKCHHE U MPEIOMIICHUE
CBE€Ta, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3loKeHue 0eIoro cBeTa B
CIEKTp U CIOXXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETa,
€CTEeCTBEHHAas PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOr0 CHEKTpa
M3JIy4YEHUs ) TI0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYEHHBIX (PU3NUECKUX  SIBICHUU B
OKpYy’XaroleM Mupe (B TOM YHCle (PU3MYECKUE SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIUBHI, ABUXKEHUE T1aHeT CONHEYHOU CUCTEMBbI, PEaKTUBHOE
JIBIDKEHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMH,
3eMJIETpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IlIBeTa Tell,
ONTUYECKHUE SIBJICHUSI B MPUPOJIe, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yabTPaUOJIECTOBOIO W PEHTICHOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
paauoaKTUBHBIN (DOH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3ITYUYCHHE
MPUPOJHBIX MUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MpH STOM NEPEBOAUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYLIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UUECKHUX
SIBJICHUU;

OMUCKHIBATh U3yYEHHBIE CBOMCTBA TeN M (U3UYECKHUE SIBIICHUSI, UCIIOJIb3YS
dbu3nyeckre BENIMYMHBI (CpEeIHsi M MIHOBEHHAas CKOPOCTh Tejla MpHu
HEPAaBHOMEPHOM JIBJKCHUH, YCKOpPEHHE, IMEepEeMEIleHHE, MyTh, YTrIoBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOCTH, CUJA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJE€HUSI, BEC Tella, HUMIIYJIbC Tejla, HUMIIYJIbC CHUJIbI,
MeXaHuueckas pabdoTa M MOIIHOCTb, MOTEHIHAIbHAS HHEPIHs Teia,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKaTou
NpY>XKUHBI, KUHETUYECKass DSHEpPrus, IOJHAas MeXaHW4yecKass DSHeprus,
MepUoJ U 4acToTa KoJieOaHU, JIIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPETOMJIECHUS CPE/bl), MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBaTh (YU3UYECKUN CMBICT HCHOJb3yEMbIX BEJIMYHH,
0003HaYeHUsI W €AUHULIBI (U3UYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbL,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTUMU BEIUYUMHAMU,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJB3YsI 3aKOH COXPAHEHMsI PHEPTrUM, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULIMK CHUJI, TPUHIHUI OTHOCHUTENIbHOCTH ['anwuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO U MACCOBOTO UHCEI



NP SIIEPHBIX PEaKIusX, MPH ATOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3allUChIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE U3 2—3 JTOTHICCKUX
[1aroB C ONOpol Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(bU3UYECKHUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3aJaud (OmMUparolMecss Ha cucremy u3 2-3
ypaBHEHMIT), UCIIOJIb3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (HDU3UUECKUE
BEJIMUMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauydl 3alUChIBaTh KPaTKOE
YCJIOBHE, BBISBIATH HEIOCTAIONINE WM W30BITOYHBIC NaHHBIE, BRIOUPATH
3aKOHBI U (HOPMYJITBI, HEOOXOIUMBIE JIJISI PEIICHUS, TPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TMOJYYEHHOrO0 3HA4YeHUsi (U3UYECKOU
BEITUINHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TTOMOIIU
(Gu3HUEeCKMX METOJOB, HWCIIONB3YSl OMHMCAHWE WCCICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPE/IOJOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAKA
MPOBEJCHHS]  WCCJICAOBAHMS, JElaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIOACHUH U OTBITOB;

MPOBOJIUTh OMBITHI MO HAONIOACHWIO (U3WYECKUX SBJICHUA WU
bu3UYeCKUX CBOMCTB Tell (M3ydeHHE BTOPOro 3akoHa HeroToHa, 3akoHa
COXpaHEHHSl SHEPruu, 3aBUCUMOCTh NEpUOAa KOJeOaHUU MNPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U >KECTKOCTH TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MAJIBIX KOJIOaHUH, IPSIMOIIMHEHOE paclpoCTpaHEHNE CBETA,
paslioxkeHue Oenoro cBeTa B CHEKTpP, MU3YyUECHHE CBOMCTB M300pakeHUs B
IJIOCKOM 3€pKajie W CBOMCTB HM300pakKeHHWs IpeaMeTa B cOoOHparoiei
TuH3e, HAOMIOEHNWE CIUIONIHBIX W JUHEHYATHIX CIEKTPOB H3ITYUYCHUs):
CaMOCTOSITEIbHO  cOOMpaTh yCTAHOBKY U3 H30BITOYHOTO Habopa
o0Opy/nOBaHuUsl, ONHUCHIBATHL XOJi ONBITA M  €ro  pe3yJbTaThl,
(GbOopMyIHpPOBATH BHIBOIHI,

MPOBOJIUTH TIPU HEOOXOJAUMOCTH CEPUIO MPSMBIX U3MEPECHHM, OTPEICIIsis
cpeaHee 3HAayYeHUE U3MepsieMOM BeaW4YUHBI ((DOKYCHOE paccTosiHUE
cobuparoniei JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a U3MEPEHUs
(M3MEepUTENHHOTO MPHUOOpPa);

MPOBOAUTL HCCJIEOBAaHUE 3aBUCUMOCTEM (DU3UUECKUX BEJIMYHMH C
WCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH (3aBHCHUMOCTh IYyTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM JIBIDKEHUU 0O€3 HadaJllbHOM CKOpPOCTH, MEpHOjIa
KOJICOaHMI MaTeMaTHYeCKOTO MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPaKEHUS CBETa OT YIJIa MAJICHUS W YIJIa MPEJIOMIICHHS OT yTiia



MajJicHus1): TIUIAaHUPOBATh HCCIIEOBaHUE, CaMOCTOSITEIBLHO COOUpaTh
YCTAHOBKY, (PUKCUPOBaTh PE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH
GbU3MUEeCKUX BEIWYMH B BHUJIE TaOJUIl U TpaduKOB, JAenaTh BBIBOJBI IO
pe3yiibTaTaMm UCCIEA0BaHNUS;

MPOBOAUTh KOCBEHHBIE H3MEpEHUs] (U3NYECKUX BEIUYUH (CpemHsis
CKOPOCTh M YCKOpPEHHUE Tela TMpU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOpEHHE CBOOOAHOTO MajeHusi, >KECTKOCTh MPYKUHBI, KOADPUIUEHT
TPEHUS CKOJbXEHHUS, MeXaHudyeckas pabdoTa U MOUIHOCTh, 4YacTOTa U
nepuoj; KojeOaHuW MaTeMaTHYEeCKOro U MPYKMHHOTO MAasTHUKOB,
ONTHUYECKasl Ccujaa coOuparolied JIMH3bI, PaJAUOAKTUBHBIN  (HOH):
IJIAHUPOBATh U3MEPEHUs, COOMpaATh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOJHATh U3MEPEHUS, CIeAys MPEAJIOKEHHOW MHCTPYKIHUH, BHIYUCIATh
3HAQYEHUE BEJIMUMHBI U aHATU3UPOBATh MOTYUYECHHBIE PE3YJIbTAThl C YUETOM
3a/IaHHOM MOTPENTHOCTH U3MEPEHU;

co0JIroAaTh MpaBUIa TEXHUKU 0€30MaCHOCTHU MpU padoTe ¢ 1ab0paTOPHBIM
o0opynoBaHUEM;

pa3inyath OCHOBHBIE MPHU3HAKU U3YUYEHHBIX (DU3UYECKUX MOJICITICH:
MarepuajibHas Touka, aOCOJIOTHO TBEPJOE TEJNO, TOUECUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aToMma, HYKJIOHHas
MOJIEIb aTOMHOTO 5i/Ipa;

XapakTepu30BaTh TMPUHIMUIBI  JACUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX oONUCaHus (B TOM YHCIIE:
CIIUJIOMETpP, JaTYUKHU TOJIOKEHUS, PACCTOSHUA U YCKOPEHUs, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONb3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUH U  HEOOXOoIUMble  (PUIHUECKUE
3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHMUECKUX IMPOIECCOB
MpU PEIICHUU Y4eOHO-PAKTUUECKUX 3a]ay, ONTUYECKUE CXEMBbI s
MOCTPOCHHMS M300paXKEHUM B TIJIOCKOM 3€pKajie U COOUparoliel JTNH3E,
MPUBOJIUTL  OpUMEPHl  (HaXoauTh  HUHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOI0 MCIOJIb30BAHUSI (PU3MUECKUX 3HAHUU B IOBCEIHEBHOMU
KU3HU ISl obecriedeHus: 0€30MacHOCTH MPHU 0OpallleHUu ¢ npubdopamu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHS 3I0POBbS M COOJIIOACHUS
HOPM 3KOJOTUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

OCYIIECTBJISATh MOUCK WHPOpMauuu (HU3UYECKOTO COJEpKaHUA B
NutepHete, caMoCTOSITENBHO (POPMYIHUPYST TOMCKOBBIA 3aMpOC, HAXOIUTh



MyTH OTNPECIICHHs TOCTOBEPHOCTH MOJYYECHHOW HH(POPMAIIMA HA OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJTHUTEIHHBIX UCTOYHHUKOB;

WCITOJIB30BATh MPHU BBHITOTHCHUHN yYeOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
TUTEPATYpy (U3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHUAbI,
pecypchl cetu MHTEpHET, BlIageTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanust ”HGOPMALIUK U3 OJHOU 3HAKOBOU CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHS] Ha OCHOBE
uH(OpMAIIUU W3 HECKOJbKHX HMCTOYHUKOB (U3MUECKOTO COJCpKaHUS,
MyOJIWYHO TIPENICTABIIATh PE3yIbTaThl TPOSKTHOW HIIA MCCIICIOBATEIIHCKOM
NESTENHbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BAaTh  M3yYCHHBIN
MOHATUWHBIN amnmapar u3ydaeMoro pasnaena (U3UKA U COMPOBOKIATH
BBICTYIUICHHE TIpe3CHTAIMell ¢ y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KosnnyecTBo yacos JIEKTPOHHBIE
HaumeHoBanue
Ne (uudposrbie) DyHKIHOHAIBbHASA
Pa3aejioB U TEM Konrtpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE rPaMOTHOCThb
NPOrpamMMbl padoThI padoThI
pecypchl
Pa3znen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOIIEro MUPA
®dusnka - HayKa o b K
1.1 e Y 2 nommorexa O https://resh.edu.ru/subject/28/7/
MPUPOJIE https://m.edsoo.ru/7f416194
bubmuoreka [JOK .
1.2 o 2 1 https://resh.edu.ru/subject/28/7/
W3UYECKUE BETUYNHBI hitps:/m.cdsoo.ru/7f416194 ps://resh.edu.ru/subjec
E N
1.3 CTCCTBCHHOHAY MBI 2 1 bubmorexa [IOK https://resh.edu.ru/subject/28/7/
METOJ IO3HAHHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3pnen 2. IlepBoHayanbHbIe CBeIeHNs 0 CTPOCHNH BellleCTBA

bubmuoreka [JOK .
2.1 C 1 https://resh.edu.ru/subject/28/7/
TpoCHHE BetliectTra https://m.edsoo.ru/7f416194 DE.AESRLECLIUSIRIEE
JBuxxeHue u Bu6 10K
HOINOTEKA

2.2 7| 2 1 https://resh.edu.ru/subject/28/7/
BIAUMONCHCTBIC https://m.edsoo.ru/7f416194 PA:TEA0. 001 T SUD e
JacTHUIl BEIISCTBA
A

2.3 TPETATHbIC COCTOANHA 2 Bubmorexa IIOK https://resh.edu.ru/subject/28/7/
BeEIlIeCTBA https://m.edsoo.ru/7f416194

Hroro no pasneny 5

Paznen 3. /IBu:keHne u B3auMojieiicTBue e

3.1

Mexannueckoe

3

Bubnuoreka [JOK
https://m.edsoo.ru/7f416194

https://resh.edu.ru/subject/28/7/




NBIDKEHHE
)41
3.2 HepHit, Macea, 4 buGnnorexa LIOK https://resh.edu.ru/subject/28/7/
IJIOTHOCTDH https://m.edsoo.ru/7f416194
bubmuoreka [JOK .
. .B 14 https://resh.edu.ru/subject/28/7/
33 Cuna. Bupe e https://m.edsoo.ru/7f416194 PA:TEA0. 001 T SUD e
Hroro no pasneny 21
Pa3zpnen 4. /laBieHue TBEPABIX TeJl, )KUIKOCTEH U ra3oB
Hasnenue. Ilepenaua
4.1 AABICHILT TBCPABIMH 3 buGnnorexa LIOK https://resh.edu.ru/subject/28/7/
TEJIAMH, )KUJIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
bubmuoreka [JOK .
4.2 5 https://resh.edu.ru/subject/28/7/
JlaBierne KAAKoCTH https://m.edsoo.ru/7f416194 DS:ATESLECULILSERIEE
A
4.3 TvochepHoe 6 buGnnorexa LIOK https://resh.edu.ru/subject/28/7/
JaBJICHHUE https://m.edsoo.ru/7f416194
JleficTBHE KMIKOCTH U
Bbu6nuoreka [JOK .
4.4 & 7 https://resh.edu.ru/subject/28/7/
rasa Ha norpy>x€HHoe B hitps:/m.cdsoo.ru/7f416194 ps://resh.edu.ru/subjec
HUX TEJIO0
Hroro no pasneny 21
Pasnen 5. PaGora n MOIIHOCTD. JHeprus
bubmuoreka [JOK .
5.1 Pa6 3 https://resh.edu.ru/subject/28/7/
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194 PSS ECLISIRIEE
bubmuoreka [JOK .
52 II 5 https://resh.edu.ru/subject/28/7/
pPOCTbIE MEXaHU3MBI hitps:/m.cdsoo.ru/7f416194 ps://resh.edu.ru/subjec
M
53 exareckas 4 bubmorexa LOK https://resh.edu.ru/subject/28/7/
JHEPTUs https://m.edsoo.ru/7f416194




Hroro no pasneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KIIACC

KosnuuyecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue
Ne (uudposrbie) DyHKIHOHAIBbHASA
pa3aeyioB U TeM Kontpoabnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE rPaMOTHOCTH
NMPOrpamMMBbl padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUsI
CtpoeHue u CBOMCTBA b K .
1.1 P 7 nommorexa O https://resh.edu.ru/subject/28/8/
BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK .
1.2 TermoBbIe TIpoIIeCcC 21 1 5 https://resh.edu.ru/subject/28/8/
TUIOBBIC TPOLECCRT https://m.edsoo.ru/7f4181ce PA:TEA0. 001 T SUD e
Hroro no paszneny 28

Pasnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DNEeKTpUYECKUE
.3
2.1 SaPAJBL. SAPAACHIBIC 7 1 buGnnorexa LIOK https://resh.edu.ru/subject/28/8/
Tena U ux https://m.edsoo.ru/7f4181ce
B3aMOeCTBHE
Y o
2.2 OCTOAMHDIN . 20 2 7 Bubmiorexa IIOK https://resh.edu.ru/subject/28/8/
JIIEKTPUYECKUIN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK .
2.3 M 1 1. https://resh.edu. t/28/8
aTrHUTHBIC SIBJICHUS 6 5 hitps://m.cdsoo.ru/7f418 1 ce ps://resh.edu.ru/subject/28/8/
S
2.4 JICKTpOMATHITHAA 4 Bubmiorexa IIOK https://resh.edu.ru/subject/28/8/
WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68 4 14.5
YACOB I10 ITPOI'PAMME )




9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposrbie) DyHKIHOHAIBbHASA
pa3iesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE rPaMOTHOCTh
NMPOrpamMmMsbl padoThbI padoThbI
pecypcsbl

Pa3zgen 1. Mexann4deckue iBJICHUSA

Mexanudeckoe
Bu6nuoreka [JOK

https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/7f41a4a6

1.1 JNIBUKEHUE U CIOCOOBI 10 1

€ro OIIMCaHuA

bubmuoreka [JOK .
. I https://resh.edu. /28
1.2 BzaumoneiictBue Ten 20 1 3 hitps-//m.cdsoo.ru/7f41ada6 ps://resh.edu.ru/subject/28/9/
bubmuoreka [JOK .
I. 1 https://resh.edu.ru/subject/28/9/
3 3aKOHbBI COXpaHEHUs 0 3 hitps:/m.cdsoo.ru/74 1 ada6 ps://resh.edu.ru/subjec
Hroro no paszneny 40

Pa3zgen 2. MexaHnn4yeckue KoJ1e0aHUA M BOJHBI

MexaHndeckue Bbu6nuoreka [JOK .
. https://resh.edu.ru/subject/28/9/
2.1 KoJieOaHus ! 3 https://m.edsoo.ru/7f41a4a6 DS:HTESLECLSIRIEE
M .
2.2 CXAHIICCKHC BOTHET 8 1 3 bubmorexa LIOK https://resh.edu.ru/subject/28/9/
3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3zpnen 3. DiieKTpOMATHUTHOE T0JI€ H 3JIEKTPOMATHUTHbIE BOJHBI

DNEeKTPOMarHuTHOE
oJe
3.1 Home 6 2 bubmorexa [TOK https://resh.edu.ru/subject/28/9/
3JIEKTPOMATrHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI




Hroro no pazneny 6
Paznen 4. CBeToBbI€ sIBJIEHHSI
3aKOHBI
Bu6nuoreka [JOK .

4.1 https://resh.edu.ru/subject/28/9/
pacrpoCTpaneHit 6 https://m.edsoo.ru/7f41a4a6 DE.AESRLECLIUSIDIES
cBeTa
JI

4.2 FIHSBL I OTITHACCIHE 6 bubmorexa [IOK https://resh.edu.ru/subject/28/9/
npubOpHI https://m.edsoo.ru/7f41a4a6
P 0

4.3 ATOICHIC DEIOTO 3 bubmorexa [IOK https://resh.edu.ru/subject/28/9/
CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 15
Paznen 5. KBanToBble siBJIeHUSA
Hcnyckanue u
Bbub6nuoreka [JOK .

5.1 4 https://resh.edu.ru/subject/28/9/
TOTJIOTICHHE CBeTa https://m.edsoo.ru/7f41a4a6 DSATESTLECULIUSERIEE
aTOMOM
C

5.2 TPOCHHE ATOMHOTO 6 bubmorera [IOK https://resh.edu.ru/subject/28/9/
sapa https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK .
5.3 A 7 https://resh.edu.ru/subject/28/9/
AACPHEIC peatdimt https://m.edsoo.ru/7f41a4a6 DE.AESRLECLIUSIDIEE
Hroro no paszneny 17

Pasnea 6. [loBTopuTtenbH0-00001a101M i MOAYJIb

IToBTOpEeHUE U

6006
6.1 OOODIICHIE 9 bubmorexa HOK https://resh.edu.ru/subject/28/9/
CoIepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Hroro no pazneny 9




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N Koau4vecTBo 4acoB 1 JIeKTPOHHbIE
] ara
nugposbie Bocnurare/bHbI
n/ Tema ypoka Bcer KouTpobHbI IpakTuyecku H3y4YCeHH o
o0pa3oBaTe/ibHbIE i KOMIIOHEHT
n 0 e padoThbl e padoThl |
pecypcbl
®dusuka — HaykKa o Bocnuranue
npupoje. SBienus 1 LIEHHOCTEU
MIPUPOJIBI. Hay4HOTO
duznyueckue sIBJICHUs MMO3HAHMS
MexaHu4ueckue,
TEILIOBBIC, Bocnuranue
3JIEKTPUYECKHUE, 1 LIEHHOCTEN
MarHuTHBIE, Hay4HOTO
CBETOBBIE, 3BYKOBBIE MMO3HAHUS
SIBJICHUS
Bocnuranue
dusnyeckue .
LIEHHOCTEN
BEJIMYMHBI U UX 1
Hay4HOIO
HU3MEpEHHE
MMO3HAHMS
Ypoxk-uccienoBanue
"Usmepenue
TEeMIIepaTypbl U Bocnuranue
IMOMOILHA 1 | LIEHHOCTEMN
KHUJKOCTHOTO Hay4HOTO
TEPMOMETpA U MMO3HAHMS
JaTyrKa
TEMIEPATYPHI"




Kak ¢usuka u gpyrue
€CTECTBCHHbIE HAyKH

W3YyYaloT MPUPOSTY. Bocnuranue
. Bubnuoreka [JOK .
EcrecTBeHHOHAyUHBIN LIEHHOCTEH
https://m.edsoo.ru/ff09{72
METOJI IO3HAHHUS. Hay4HOTO
a
Omucaunue MO3HAHUA
(bu3HYECKUX SIBICHUN
C TIOMOIILBIO MOJIEICH
Ypoxk-uccienoBanue
HH .
OBEpPKA TUIIOTE3EI:
POBEP .. Bocnuranue
MaabHOCTD IOJIETA .
LIEHHOCTEH
IapyKa, MymneHHOTro
Hay4HOIO
TOPU30HTAIILHO, TEM
MO3HAHUSA
OoIblIIe, UeM OOJIBIIIE
BBICOTA ITycKa"
Crtpoenue BemecTna.
Bocnuranue
OnbITHI, Bubnuoreka [JOK N
LIEHHOCTEH
JIOKa3bIBaIOIIIIE https://m.edsoo.ru/ff09fe0
Hay4HOTO
JHUCKPCTHOC CTPOCHHUEC a
MO3HAHUSA
BEILIECTBA
Bocnuranue
bubmuoreka [JOK .
JIBH>KeHue yacTuil LIEHHOCTEH
https://m.edsoo.ru/ff0a013
BEIECTBA Hay4HOT'O
c
MO3HAHUSA
Ypoxk-uccienoBanue
Bocnuranue
«OIBITEI IO .
LIEHHOCTEH
HaOIIOIEHUIO
Hay4HOIO
TEIJIOBOIO
MO3HAHUSA

pacIupCHUA ra3oB»




Bocmnuranue

10 ArperaTHble LIEHHOCTEN
COCTOSIHMSI BEI[ECTBA Hay4HOTO
TMO3HAHUS
B3aumocssa3p Mexay
CBOMCTBaMHM BEIIIECTB
B pa3HBIX arperaTHbIX
p p Bocnuranue
COCTOSTHUSIX U UX bubmuoreka [JOK N
LIEHHOCTEN
11 ATOMHOMOJIEKYJISIPHBI https://m.edsoo.ru/ff0a037
Hay4HOTO
M CTPOCHHUEM. 8
TMO3HAHUS
OcobenHoctu
arperaTHbIX
COCTOSIHAM BOJIbI
Mexanunueckoe
Bocnuranue
IBIOKEHHE. Bubnuoreka [JOK .
LIEHHOCTEN
12 PaBHOMEpHOE 1 https://m.edsoo.ru/ff0a05¢
Hay4HOT'O
HEPaBHOMEPHOE 6
TMO3HAHUS
JIBI)KCHUE
Bocnuranue
bubmuoreka [JOK .
Cxopocts. Enununiist LIEHHOCTEN
13 https://m.edsoo.ru/ff0a079
CKOPOCTH . Hay4HOTO
- [O3HAHUS
Bocnurtanue
bubmuoreka [JOK .
Pacuer nytu LIEHHOCTEN
14 https://m.edsoo.ru/ff0a0ac
BPEMEHHU JIBUIKECHUS 4 Hay4HOTO
B [O3HAHUS
Wuepups. 3akon bubimoreka IIOK Bocnuranue
15 MHEPLWH. https://m.edsoo.ru/ff0a0c1 LIEHHOCTEN

BzaumoaericTBue Tei

0

Hay4HOI'0




KaK MpUYrHA MMO3HAHMS
W3MEHEHUsI CKOPOCTH
JBUKEHUS TEI
[ImoTHOCTH BemiecTBa. Bocnuranne
Pacuer macchl u bubnuorexa [JOK LIEHHOCTEN
16
o0beMa Tena Io ero https://m.edsoo.ru/ff0a0fee | HaydHOrO
IJIOTHOCTHU MMO3HAHMS
JIaboparopHast pabota Bocnuranue
17 «Omnpenenenue LIEHHOCTEMN
IJIOTHOCTU TBEPIOTO Hay4HOTO
Tea MMO3HAHMS
Bocnuranne
Pemenue 3agau mo bubmnoreka [IOK N
" IICHHOCTCHU
18 teme "[oTHOCTD https://m.edsoo.ru/ff0al123
" HAay4HOT'O
BeIICCTBA Y
MMO3HAHMS
Cuna kak
Bocnuranne
XapaKTEePUCTHKA .
. LIEHHOCTEN
19 B3aUMOJICVCTBHUS TEL.
Hay4HOT'O
Cuna ynpyrocru.
MMO3HAHMS
3akoH ['yka
JIaGoparopHas paboTa
«3yuenune
Bocnuranne
3aBUCUMOCTH .
LIEHHOCTEN
20 pacTsKEeHUs
Hay4HOTO
(medopmarun)
MMO3HAHMS
MPY>KUHBI OT
IIPUJIOKEHHOMN CUJIBD»Y
71 SIBiIeHUE TATOTEHUA. Bocnuranne

Cuia TsoKeCTH

LEHHOCTEN




Hay4HOI'0

TMO3HAHUS
CBs13b MKy CHIIOM Bocnuranue
TSDKECTH U MacCOu bubmuoreka [JOK R
22 Tena. Bec Tena. https://m.edsoo.ru/ff0al77 HaYUHOrO
Pemenue 3agau o 8
; ) TMO3HAHUS
teme "Cuna TsHKecTH
Cwuta TsKeCTH Ha Bocmuranue
ApYyTuX IUIaHETaXx. bubmotexa LIOK LeHHOCTE
23 dusnueckue https://m.edsoo.ru/ff0al50 HAYGHOIO
XapaKTEPUCTUKU 2 [MO3HAHUS
TJIAHET
Bocnuranue
Maneneriie c bubmuoreka [JOK LeHHOCTEH
3MEpPEHUE CHIL.
24 p https://m.edsoo.ru/ff0al 8¢
Junamomerp c HayHoro
= TMO3HAHUS
Bocnuranue
bubmuoreka [JOK .
Bec tena. LICHHOCTEHN
25 https://m.edsoo.ru/ff0al77
HesecomocTb g HAay4YHOI'O
- TMO3HAHUS
CnoxxeHue IByX CUI, Bocmnuranue
HAaIPAaBJICHHBIX 110 Bubnmorexa IIOK [EHHOCTEH
26 OJTHO TIPAMOi. https://m.edsoo.ru/ff0ala7 HAYTHOTO
PaBHoOpelicTBYIOIIAA 0 IMO3HAHUS
cui
Pemenue 3agau o Bocnuranue
7 TeMe IIECHHOCTEHN
"PaBHOAEHCTBYIOIIAS Hay4HOI0
" TMO3HAHUS




Bocmnuranue

TpeHue ckosbkeHus u bubmmorexa [IOK .
LIEHHOCTEN
28 TpeHue nokos. TpeHue https://m.edsoo.ru/ff0alb9
HAy4HOTO
B IIPUPOJAC U TCXHUKE Y
MIO3HAHU
JIaGoparopHas paboTa
«3yuenune
3aBUCUMOCTH CHJIBI Bocnuranue
Bbubnuoreka [JOK .
TPEHUS CKOJIbKEHHUS LIEHHOCTEN
29 https://m.edsoo.ru/ff0alcc
OT CWJIBI 1AaBJICHUS U g HAy4HOTO
Xapakrepa B IO3HAaHUA
COIPUKACAIOLINXCS
IIOBEPXHOCTEN»
Pewrenue 3anau Ha Bocnuranue
30 OIIpeeJICHIE LIEHHOCTEMN
PaBHOJEHCTBYIOLIEH HAay4YHOI'O
CHJIBI MIO3HAHU
Pewenue 3anau no
TeMaM: «Bec Tenay,
Bocnuranue
«I'padpuueckoe Bu6mmoreka [IOK HeHHOCTE
31 n300pakeHNe CUID», https://m.edsoo.ru/ff0alde
HAy4HOTO
«Cuib», 0
. MIO3HAHU
«PaBHOZEHCTBYIOIIAS
CHID»
KonrponsHas pabora
10 TEMaM: Bocnuranue
1 «Mexanunueckoe LIEHHOCTEN
nBUKEeHHE», «Macca, HAy4HOTO
IIOTHOCTEY, «Bec HO3HaHUS

tenay, «['papudeckoe




HU300paKeHUE CUI,

«CHnbDy
Bocnuranue
JNaBnenue. CriocoObl bubmuoreka [JOK CHHOCTEH
LIEHHOCTEMN
33 YMEHBILICHUS U https://m.edsoo.ru/ff0a20a
Hay4HOTO
YBEJIUYCHUS TABICHUS 6
MO3HAHUSA
JlaBnenue rasza. Bocnuranue
bubmuoreka [JOK .
3aBUCHUMOCTD EeHHOCTEH
34 https://m.edsoo.ru/ff0a237
aBJIICHUS ra3a OT p Hay4HOTO
o0BEMa, TeMIiepaTypbl - MO3HAHUSA
[Iepenaua naBnenus
. Bocnouranue
TBEPJBIMU TEJIAMU, Bub6nuoreka [JOK .
LEHHOCTEH
35 JKUJIKOCTSIMH U https://m.edsoo.ru/ff0a25b
Hay4HOTO
rasamu. 3aKOH 0
MO3HAHUSA
ITackans
JlaBiaeHue B ) KUIKOCTH Bocnuranue
bubmuoreka [JOK .
M Ta3e, BLI3BAHHOE LEHHOCTEH
36 . https://m.edsoo.ru/ff0a271
NEUCTBUEM CHIIBI g Hay4HOIO
TSIKECTH N MO3HAHUSA
Pemrenue 3agad 1o Bocnuranue
bubmuoreka [JOK .
teme «JlaBneHue B LIEHHOCTEH
37 https://m.edsoo.ru/ff0a282
JKUIKOCTH U Ta3e. 6 Hay4HOT'O
3akoH Ilackansay - MO3HAHUA
Bocnuranue
Bubnuoreka [JOK o
CoooOmaroruecs LIEHHOCTEMN
38 https://m.edsoo.ru/ff0a297
COCY/IBI 0 Hay4HOTO
B MMO3HAHMS
IM'uppaBnuyeckuii bubmmoreka [JOK Bocnuranue
39 N
npecc https://m.edsoo.ru/ff0a313 IEHHOCTEHN




6 Hay4YHOI'O
MO3HAHUS
Bocnuranne
MaHoMeTpBlI. .
. LIEHHOCTEN
40 ITopineBoi
3 HAy4HOTO
KUJIKOCTHBIN HAcOC
MO3HAHUS
Atmochepa 3emin.
[TprunnbI
CYIIIECTBOBAHUS Bocnuranne
BO3YIITHOW 000I0YKH bubmorera [IOK LIEHHOCTEN
41 https://m.edsoo.ru/ff0a2b5
3emuin. 3aBUCHMOCTb . Hay4HOI'0
aTMOC(epHOTO - MIO3HAHU
JABJICHUS OT BBICOTHI
HaJ YPOBHEM MOpsI
Bocnuranne
Bec Boznyxa. bubmmoreka [IOK .
LIEHHOCTEN
42 ATtmocepHoe https://m.edsoo.ru/ff0a2b5
HAy4HOTO
JTaBJICHUE a
MTO3HAHUS
N3mepenue Bocnuranne
aTMochepHOro bubmorera [IOK LIEHHOCTEN
43 https://m.edsoo.ru/ff0a2da
nasieHus. OneIT g HAy4HOTO
Toppuuennu a MO3HAHUSA
3aBUCHUMOCTh Bocnuranne
aTMochepHOro bubmorera [IOK LIEHHOCTEN
44 https://m.edsoo.ru/ff0a2fc
JABJICHUS OT BBICOTHI 4 HAy4HOTO
HaJ YpPOBHEM MOps B MTO3HAHUS
bapomerp-anepounn. bubimoreka IIOK Bocnuranue
45 At™mocdepHoe https://m.edsoo.ru/ff0a2fc LIEHHOCTEH

JaBJIeHUE Ha

4

Hay4HOI'0




Pa3IUYHBIX BBHICOTAX [MO3HAHUS
Bocnuranue
Pemenue 3agau o N
LIEHHOCTEH
46 Tteme "ATMochepHoe
" HAay4HOT'O
JIaBJICHHE
[MO3HAHUS
JleficTBHE KHUIKOCTH U Bocnuranue
bubmuoreka [JOK .
ra3a Ha Morpy>KeHHOe LIEHHOCTEeH
47 https://m.edsoo.ru/ff0a327
B HHUX T€JIO. p HAy4HOTO
ApxumenoBa cuiia - MO3HAHUA
JIaGoparopHas paboTa
«Onpenenenue
N Bocnuranue
BBITAJIKUBAIONICH Bub6nuoreka [JOK N
. . LIEHHOCTEH
48 CHUJIbI, IEVCTBYIOIIEH https://m.edsoo.ru/ff0a33f
HAy4HOTO
Ha TeJ1o, C
[MO3HAHUS
MOTPY)KEHHOE B
YKUJIKOCThY
JIaGoparopHas paboTa
10 TeMeE
«HccnenoBanue Bocnuranue
Bubnuoreka [JOK .
3aBHCUMOCTH Beca LIEHHOCTEeH
49 https://m.edsoo.ru/ff0a351
TeJla B BOJE OT 4 HAy4HOTO
00BEMa morpyKeHHON B MMO3HAHMS
B JKMJIKOCTb YaCTH
TeJa»
Bocnuranue
Bu6nuoreka [JOK o
LIEHHOCTEeH
50 IInaBaHue Ten https://m.edsoo.ru/ff0a3a9
p HAy4HOTO
Bl MO3HAHUS
51 JIaboparopHast pabota Bocnuranue




"KoHcTpyupoBanue LIEHHOCTEN
apeoMeTpa Uin Hay4HOTO
KOHCTPYUPOBAHHE MO3HAHUA
JIOAKH U OIPEIIECIICHUE
et
Ipy30H0AbEMHOCTH"
Pemenue 3amau 1mo
temaMm: «lImaBanue
Bocmuranue
CYyJIOB. bubmmoreka [JOK .
HEeHHOCTEeH
52 Bo3znyxormiaBanue», https://m.edsoo.ru/ff0a365
Hay4HOTO
«JlaBiieHre TBEPABIX 4
. MO3HAHUA
TEJN, )KUIKOCTEH U
ra3oB»
Bocmuranue
bubmuoreka [JOK .
Mexanuueckas LIEHHOCTEH
53 https://m.edsoo.ru/ff0a3f8
pabora ) HAy4HOTO
B HO3HaHUS
Bocmuranue
bubmuoreka [JOK .
MomtaocTs. EquHUNEI [IEHHOCTEH
54 https://m.edsoo.ru/ff0a3f8
MOIITHOCTH ) Hay4HOT'O
B [IO3HAHUS
Ypoxk-uccienoBanue
" .. Bocmuranue
Pacuér mommnoCTH, o
. LICHHOCTEH
55 pa3BUBaeMOU IIPU
.. Hay4HOTO
noabEME 1Mo
" IIO3HAHUA
JICCTHHIIC
[IpocThie MEXaHU3MBL. Bocnuranne
56 Prruar. PaBHOBecHe HEeHHOCTEeH
CHWJI Ha phluare Hay4HOI'0




IIO3HaHUA

KonrponsHas pabora

o Teme «JlaBienue Bocnuranue
57 TBEPIBIX TEI, EeHHOCTEH
JKUIKOCTEN U Ta30By / Hay4HOTO
Bcepocculickas MO3HAHUS
poBepoyHas pabora
PezepBHblii ypok.
Pabota ¢ TekcTtamu 1o
Bocnuranue
teme «/laBnenne N
58 N bubmuoreka [JOK LIEHHOCTEH
TBEPBIX TEI
P o https://m.edsoo.ru/ff0a4ffe | HayuHOroO
JKUIKOCTEHN U Ta30By /
. MTO3HAHMS
Bcepoccuiickas
MpoBepoyHas pabora
Prruaru B TeXHHKE,
OBITY U TIPHPOJIC. Bocnuranue
Bubnuoreka [JOK .
JIaGoparopHas paboTa LIEHHOCTEN
59 0.5 https://m.edsoo.ru/ff0a478
«HccnenoBanue HAy4YHOTO
(5
yCIIOBUI paBHOBECHS MTO3HAHMS
peruara»
Bocnuranue
Pemenue 3agau mo Bub6nuoreka [JOK N
LIEHHOCTEH
60 TeMe «Y CIIOBUS https://m.edsoo.ru/ff0a48a
HAy4HOTO
PaBHOBECHS pbIuara» 6
MTO3HAHMS
Kosddumuent
o N Bocnuranue
MOJIC3HOTO JICHCTBUS .
LIEHHOCTEH
61 MEXaHHU3Ma. 0.5
Hay4YHOTO
JIaGoparopHas paboTa Y
MTO3HAHMS

«M3mepenne KI1/]




HAKJIOHHOM

IUIOCKOCTHY
Bocnuranue
Pemenue 3agau mo Bubnuoreka [JOK N
" IICHHOCTCHU
62 teme "Pabora, https://m.edsoo.ru/ff0adc4
HAY4YHOT'O
MotHocTs, KITJT" 8 Y
IMO3HAHUSA
Mexanudueckas
Bocnouranue
SHEprusl. bubmmoreka [IOK .
LIEHHOCTEMN
63 Kunertnueckas u https://m.edsoo.ru/ff0a425
HAy4HOTO
[MOTEHIUAIbHAS 2
IMO3HAHUSA
JHEpPTruUs
Bocnuranue
3aKOH COXpaHEHUs bubmmorexa [IOK .
. LIEHHOCTEMN
64 MEXaHUYECKOU https://m.edsoo.ru/ff0a436
HAy4HOTO
SHEPTUH 0
IMO3HAHUSA
YPOK-3KCIIEPUMEHT
110 TEME
"DKCnepUMEHTaIbHOE
orpeseneHue
Bocnuranue
W3MEHEHUS N
. LIEHHOCTEMN
65 KUHETUYECKOH U
3 HAy4HOTO
IMOTEHIIHATBLHON
IMO3HAHUSA
SHEPTUH MPU
CKaTBIBAHWH TeJIa I10
HaKJIOHHOH
mIockoctu"
KonTponbHas pabota Bocnuranue
66 o teme «Pabora u LEHHOCTEH
MOIIHOCTh. DHEPTHSD HAy4HOTO




MIO3HAHU
PesepBHBIil ypOK. Eub OK Bocnuranue
nonIMoTexa .
Pabota ¢ Tekcramu 1o orexa I LIEHHOCTEH
67 | 1 https://m.edsoo.ru/ff0adee
TeMe "Mexanuueckoe p HAay4YHOI'O
nBIOKeHue" - MO3HAHUA
PesepBHBIil ypOK. Bocnuranue
68 Pabota ¢ Tekcramu 1o 1 LIEHHOCTEN
teme "Pabora. Hay4HOT'O
MomiHocTts. DHeprus"” MO3HAHUS
OBIIEE KOJIMYECTBO 63 12

YACOB 110 ITPOTPAMME




8 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposbie BocnurareJbHbIH
Tema Ypoka KOHTpOJILHLIe HpaRanecmle
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE KOMIIOHEHT
padoThI padoThI
pecypcbl
OcHoOBHbIE
MOJIOKEHUS
Bocnurtanue
MOJIEKYJISIPHO- N
N bubmnoreka [IOK IICHHOCTEHN
KWHETUYECKOU 1
https://m.edsoo.ru/ff0a5256 | Hay4dHOrO
TEOPUH U UX
MMO3HAHMS
OTIBITHBIE
MOATBEPKICHUS
Bocnuranue
Macca u pazmep 1 LIEHHOCTEN
aTOMOB M MOJIEKYJI Hay4HOTO
MMO3HAHMS
Mogenu TBEpIOTO,
Bocnuranue
KUKOTO U N
bu6mmoreka [IOK LICHHOCTEHN
ra3o000pa3HoOro 1
N https://m.edsoo.ru/ff0a540e | Hay4dHOrO
COCTOSIHUM
MMO3HAHMS
BellleCTBa
OOmbsicHeHne
CBOMCTB TBEPOTIO,
Bocnuranue
KUKOTO U N
LIEHHOCTEN
ra3000pa3HoOro 1
g Hay4HOTO
COCTOSIHUIM
MMO3HAHMS
BeIllECTBA HA
OCHOBE IOJIOKEHUI




MOJIEKYJISIPHO-

KMHETUYECKON
TEOpUU
Bocnuranue
5 Kpucrannuueckue u bubmmoreka [JOK LIEHHOCTEN
amop(HbIE Tena https://m.edsoo.ru/ff0a5800 | HayuHOTO
MIO3HAHUS
CmauuBanue u Bocnuranue
6 KalWUIPHOCTb. bu6mmoreka [IOK LIEHHOCTEN
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530 | Hay4HOrO
HaTSKEHHE MIO3HAHUS
Bocnuranue
Temnosoe .
7 ac CHIC bubmmoreka [JOK LIEHHOCTEN
HIMPEHUE U
P P https://m.edsoo.ru/ff0a5a26 | Hay4dHOrO
cKaTue
MIO3HAHU
Temneparypa.
paTyp Bocnuranue
CBs13b TEMIIEPATYPBI .
LIEHHOCTEN
8 CO CKOPOCTBIO
HAy4HOTO
TEIJIOBOTO
MIO3HAHU
JBUKEHMSI YACTHII
BryTtpeHHsAs
Bocnuranue
sHeprus. CnocoOsl .
bubmuoreka [JOK LIEHHOCTEH
9 U3MEHEHHUS
. https://m.edsoo.ru/ff0a5c60 | Hay4dHOrO
BHYTpPEHHEN
MIO3HAHU
SHEPruu
Bocnuranue
10 Buer bubamnoreka LIOK LEHHOCTEM
TeIUIonepeayn https://m.edsoo.ru/ff0a6412 | Hay4dyHOrO

IIO3HaHUA




VYpoxk-koHpepeHus

"[IpakTuueckoe

HCIIOJIB30BaHUE Bocnuranne
1 TEIJIOBBIX CBOMCTB bubmmoreka [IOK LIEHHOCTEN

BEILIECTB U https://m.edsoo.ru/ff0a65¢c0 | Hay4dHOrO

MaTepuasioB B MMO3HAHMS

LEJSIX

sHeprocoepexeHus"

KonuuecTBo Bocmiraine
12 reroTsL. VebHas bubmuoreka [JOK LIEHHOCTEH

OTLIOCMKOCTE https://m.edsoo.ru/ff0a6976 | Hay4dHOrO

MMO3HAHMS

YpaBHeHue

TEIUIOBOTO OanaHca. Bocrraiite
13 Ter1006MeH 1 bubmuoreka [JOK LIEHHOCTEH

eTLIOBOG https://m.edsoo.ru/ff0a7088 | Hay4dHOrO

paBHOBECHE HOSHATI

JIaGoparopHas

pabota

"HUccnenoBanue Bocnuranue
14 SIBJICHUS bu6mmoreka [IOK LIEHHOCTEN

TEII000MeHa pu https://m.edsoo.ru/ff0a6a98 | Hay4dHOrO

CMEILIMBAaHUU MMO3HAHMS

XOJIOJHOM U

ropsiueit BoabI"

Pacuer xonnuecTsa Bocnuranne
15 TEIUIOTHI, eHHOCTEH

HE00X0AUMOTO ISt Hay4HOTO

HarpeBaHus Tejaa u MMO3HAHMS




BBIACIIACMOI'O UM
IpU OXJIAKICHHUN

JIaGoparopHas
paborta Bocnuranue
16 "Onpenenenue bubmmoreka [JOK LIEHHOCTEN
YAEIbHOU https://m.edsoo.ru/ff0a6bb0 | HayuHOTO
TEIUIOEMKOCTH MIO3HAHUS
BemecTna"
Bocnuranue
OHeprus TOIINBA. .
17 V 1enbHas Teruiora bubmuoreka [JOK LIEHHOCTEH
JieJIbHAs TEIUIOT
https://m.edsoo.ru/ff0a7b5a | HayuHOrO
CrOpaHMUs
MIO3HAHU
[InaBnenue u
Bocnuranue
OTBEpAECBaHUE .
bubmuoreka [JOK LIEHHOCTEH
18 KPUCTAIUTMYECKUX
https://m.edsoo.ru/ff0a71d2 | HayuHOrO
Tel. Y IenbpHas
MIO3HAHUS
TEIUIOTA IJIABICHMS
JIaGoparopHas
patop Bocnuranue
pabota .
19 -, bu6mmoreka [IOK LIEHHOCTEN
IpeJeIeHN
P . https://m.edsoo.ru/ff0a72fe | HayuHOrO
YAEIbHOU TEIIOTHI
" IIO3HAHUA
IUIaBJICHNUS J1bJ1A
Bocnuranue
[Tapoo6pazoBanue u .
20 N bubmuoreka [JOK LIEHHOCTEH
HJCHCALUS.
https://m.edsoo.ru/ff0a740c | Hay4HOTO
Hcnapenue
MIO3HAHU
Kunenue. Y nenpHas Bocnuranue
21 TEIjI0Ta buGnnorexa LIOK eHHOCTEH
https://m.edsoo.ru/ff0a786¢
napooOpazoBaHus U HAy4HOTO




KOHJCHCALIUH. MIO3HAHU
3aBUCHUMOCTh
TEMIIEPATYPbI
KHUIIEHUS OT
aTMOC(epHOTo
JABIICHUS
Bnaxnocts
BO3yXa.
JlaboparopHas Bocnuranue
” paboTta bubnmoreka [IOK LEHHOCTEH
"Onpenenenue https://m.edsoo.ru/ff0a7628 | Hay4HOTO
OTHOCUTEIBHOU MO3HAHUSA
BIIQXKHOCTH
Bo3IyXa"
Bocnuranne
Pemenue 3anau Ha .
LIEHHOCTEN
23 onpeeaeHue
HAy4HOTO
BJIQ)KHOCTH BO3/1yXa
MIO3HAHU
[TpunUIB pabOTHI
TEIUIOBBIX
. Bocnuranue
JBUraTeneit. .
LIEHHOCTEN
24 [TapoBas TypOuHa.
HAy4HOTO
JlBurarenn
MIO3HAHU
BHYTPEHHETO
CrOpaHMUs
KII/I TermoBoro Bocnurtanue
75 JBUTATEJIS. bubmmoreka [IOK LIEHHOCTEN
Temnoseie https://m.edsoo.ru/ff0a7c7c | Hay4HOTO
JBUTATETU U MIO3HAHU




3auTra

OKpYyXKaromen
cpenbl
3aKOH COXpaHEHUs
Bocnurtanue
Y TIpEeBpallCHUs N
LIEHHOCTEN
26 SHEpPrUu B
Hay4HOT'O
TETUIOBBIX
TMO3HAHUS
rpoiieccax
IToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
" Bocnuranne
TennoBeie N
bubmuoreka [JOK LIEHHOCTEH
27 SIBJICHUS.
https://m.edsoo.ru/ff0a83f2 | Hay4dHOrO
H3menenue
TMO3HAHUS
arperaTHbIX
COCTOSTHUM
BemecTna"
KonTponbHas
pabota o Teme
"TemioBbie Bocnuranue
)3 SIBJICHUS. bu6mmoreka [IOK LIEHHOCTEN
N3menenue https://m.edsoo.ru/ff0a86ae | Hay4dHOrO
arperaTHbIX TMO3HAHUS
COCTOSTHUM
BemecTna"
DnekTpu3alus Tel. Bocnuranue
79 JBa pona eHHOCTEH
AIEKTPUUECKUX Hay4HOTO
3aps/ioB TO3HAHUS




Ypok-

HCCIIEI0OBaHKE BOCHHTaHUHe
30 "DnexkTpuzanus Tel HEHHOCTER

MHIYKUUEH U IIPU HAYRHOTo

CONIPUKOCHOBEHUN" HosHam

B3anmopencrteue BOCHHTaHUHe
31 SapSIKEHHbIX TEI. bubmuoreka [JOK LIEHHOCTEH

3axon KysoHa https://m.edsoo.ru/ff0a87e4 | Hay4dHOrO

MIO3HAHU

DnexTpuueckoe

ToJIe.

HanpsixeHHOCTB Bocnuranue
1 ANEKTPUYECKOTO bubmmoreka [IOK LIEHHOCTEN

nioutst. [IpuHnmn https://m.edsoo.ru/ff0a8a0a | Hay4dHOrO

CYNEPIO3ULINH MIO3HAHU

ANEKTPUYECKUX

oJiei

Hocurenn

3JIEKTPUYECKUX Bocnuranne
13 3apsa0B. LIEHHOCTEN

OnemMeHTapHbIN Hay4HOI'0

3apsn. CtpoeHue MMO3HAHMS

aToMa

IIpoBonHMKY U

JUBJIEKTPUKU. BOCHHTaHUHe
34 3aKoH coxpaeHs bu6mmoreka [IOK LIEHHOCTEN

5 EKTPHYIECKOTO https://m.edsoo.ru/ff0a8ef6 | HayudHOrO

sapsa MIO3HAHU
35 Pemenue 3anau Ha bubmuoreka [JOK Bocnurtanue




MIPUMEHEHUE https://m.edsoo.ru/ff0a90cc | 1eHHOCTEMN
CBOMCTB HAay4HOI'O
ANEKTPUYECKUX MIO3HAHUS
3aps0B
DNeKTpUYECKU
TOK, YCJIOBHS €r0 Bocnuranne
36 CYILLIECTBOBAHMSI. bubmmoreka [IOK LIEHHOCTEN
Hcrounuku https://m.edsoo.ru/ff0a95a4 | Hay4dHOrO
ANEKTPUYECKOTO MIO3HAHU
TOKa
. Bocnuranue
JencTBus .
bubmuoreka [JOK LIEHHOCTEH
37 ANEKTPUYECKOTO
https://m.edsoo.ru/ff0a%96b2 | Hay4dHOrO
TOKa
MIO3HAHU
Ypok-
HCCIIEI0OBaHKE
s g Bocnuranue
[eiicTBue N
LIEHHOCTEN
38 ANEKTPUYECKOTO
HAy4HOTO
0JIs Ha
MIO3HAHU
IIPOBOJHUKHU U
IUBJIEKTPUKN"
. Bocnuranue
DNEeKTPUYECKUI TOK .
bubmuoreka [JOK LIEHHOCTEH
39 B METaJlIaX,
https://m.edsoo.ru/ff0a9838 | HayudHOrO
KHUAKOCTAX U razax
MIO3HAHU
Bocnuranue
OnexTpuueckas .
N LIEHHOCTEN
40 Lenb U e
HAy4HOTO

COCTaBHBIC YaCTHU

IIO3HaHUA




Cuia Toka.

Bocnuranue
JIaGoparopHas .
" bubmuoreka [JOK LIEHHOCTEeH
41 pabota "M3mepenue 0.5
https://m.edsoo.ru/ff0a8bd6 | Hay4dHOrO
U peryJiupoBaHue
" IIO3HAHUA
CHJIBI TOKA
DnexTpuueckoe
HarnpsHKeHHUE.
Bocnuranue
Boabsr™merp. .
bubmuoreka [JOK LIEHHOCTEH
42 JIaGoparopHas 0.5
| https://m.edsoo.ru/ff0a%14 | Hay4dHOrO
pabota "M3mepenue
MO3HAHUS
U peryJiupoBaHue
HanpspkeHus"
CornpotuBieHue
Bocnuranue
IIPOBOJHMKA. .
bubmuoreka [JOK LIEHHOCTEH
43 VY nenbHoe
https://m.edsoo.ru/ff0aa738 | Hay4dHOrO
COINIPOTHBIIEHUE
MO3HAHUS
BELIECTBA
JIaGoparopHas
pabota
"3aBUCUMOCTD
ANEKTPUYECKOTO Bocnuranue
44 COIPOTHUBIICHUS 1 bu6mmoreka [IOK LIEHHOCTEN
IIPOBOJIHHUKA OT €ro https://m.edsoo.ru/ff0aa738 | HayuHOrO
JUTMHBI, IO MO3HAHUS
MIONIEPEYHOI 0
CEUEHUs U
Matepuana"
45 3aBUCUMOCTb CHUJIBI bubmmoreka [JOK Bocnuranue

TOKa OT

https://m.edsoo.ru/ff0aa44a

LEHHOCTEN




HaIpsDKEHUs. 3aKOH Hay4HOI'0
OmMa it yyacTka MO3HAHHUS
Lenu
JIaGoparopHas
pabora
"UccnenoBanue
3aBUCHUMOCTH CHJIBI Bocnuranue
46 TOKa, UJTyILEro bubmmoreka [IOK LIEHHOCTEN
yepes pe3ucTop, OT https://m.edsoo.ru/ff0aa04e | Hay4dyHOrO
COIIPOTUBIICHUS MIO3HAHU
pe3ucropa u
HaNpsDKeHUs Ha
pe3uctope"
ITocnenoBarensHOE Bocnuranue
47 U NapaJuIeIbHOE LIEHHOCTEN
COEIMHEHUS HAy4HOTO
IIPOBOJHUKOB MIO3HAHU
JIaGoparopHas
abota "[IpoBepka
P POBEP Bocnuranue
IIpaBUJIa CIIOXKEHUS .
N Bub6nuoreka [JOK LIEHHOCTEH
48 HaIpSHKEHUN IIPU
https://m.edsoo.ru/ff0aaa58 | Hay4dHOrO
MIOCJIE0BATEILHOM
MIO3HAHU
COEIMHEHUH JIBYX
pe3uctopos”
JIaGoparopHas
P " P Bocnuranue
pabota "IIpoBepka .
bubmuoreka [JOK LIEHHOCTEH
49 IIpaBUJIa JJIs CUJIBI
https://m.edsoo.ru/ff0aadle | HayuHOrO
TOKa MpH
MIO3HAHU

napajjicJibHOM




COCOMHCHNHA

pe3ucropos”
Pemenue 3anau Ha
MIPUMEHEHHUE 3aKOHa Bocnuranue
Owma s bubmuoreka [JOK LIEHHOCTEH
50
pa3InYHOTO https://m.edsoo.ru/ff0aaf8a | HayuHOrO
COEIMHEHUS MMO3HAHMS
MIPOBOJIHUKOB
PaGora u moutHOCTH Bocnuranue
51 AIEKTPUUYECKOTO bubmmoreka [JOK LIEHHOCTEN
TOKA. 3aKOH https://m.edsoo.ru/ff0abl124 | HayuHOTrO
Jxoyinsa-Jlenna MO3HAHUS
JIaGoparopHas
pabora
" Bocnuranue
Onpenenenue .
59 6o bubmuoreka [JOK LIEHHOCTEH
THI U
P https://m.edsoo.ru/ff0ab3e0 | Hay4dHOrO
MOIIHOCTH
MMO3HAHMS
ANEKTPUYECKOTO
ToKa"
DNEeKTpUYECKUE
LENH U
Bocnuranne
noTpeOuTEeNnN .
. Bbubnuoreka [JOK LIEHHOCTEH
53 ANEKTPUYECKOU
https://m.edsoo.ru/ff0ab660 | Hay4dHOrO
SHEpPIuu B OBITY.
MMO3HAHMS
Kopotkoe
3aMbIKaHUE
[TocTosiHHBIE Bocnuranne
54 MarHUThBI, UX eHHOCTEH

B3aUMOJICHICTBHE

Hay4HOI0




IIO3HaHUA

Ypok-
Bocnuranue
HCCIIEI0OBaHKE Eu6 OK .
. nonIMoTexa €HHOCTEN
55 "U3yuenue nomuei 1 H
https://m.edsoo.ru/ff0ac3d0 | HayuHOTO
IIOCTOSIHHBIX
" IIO3HAHUA
MarHuTOB
MarsuTHOE 1oJe.
Bocnuranue
MarnuTHoOE€ 110oj1e 6
bubnuorexa [JOK €HHOCTEU
56 3eMIIu U €To o H
https://m.edsoo.ru/ff0acOba | HayuHOrO
3HAYEHUE JUIS
MIO3HAHU
KU3HU Ha 3emiie
ITogroroska k
KOHTPOJIBHOU
pabote mo Teme
"DnekTpuueckue
Bocnuranue
3apsbl. 5
bubnuorexa [JOK €HHOCTEU
57 3apspKeHHbIE Tena U 1 H
x https://m.edsoo.ru/ff0abd2¢ | Hay4dHOrO
. MIO3HAHU
B3aUMOJECICTBUS.
[TocTosanHBIM
JIEKTPUYECKUI
TOK"
KonTponbHas
pabota mo Teme
" Bocnuranue
DneKTpuuecKue Eu6 OK .
noInoTeKa €HHOCTEN
58 3apsiibl. 1 H
https://m.edsoo.ru/ff0abea8 | Hay4dHOrO
3apsKeHHbIE Tella U
MIO3HAHU

ux
B3aWMOJICVICTBUS.




ITocTosiHHBIN
BJIEKTPUYECKHUI
TOK" /
Bcepocculickas
MIPOBEPOYHAs
pabota

Pe3zepBHblii ypok.
Pabora ¢ Tekcramu

10 TEME
" o Bocnuranue
[TocTosHHBIM .
. Bbu6nuoreka [JOK LIEHHOCTEH
59 ANEKTPUYECKUI
\ https://m.edsoo.ru/ff0acdc6 | Hay4dHOrO
TOK" /
. MMO3HAHMS
Bcepoccuiickas
IIPOBEpPOYHAs
pabota
OmnsIT OpcTena.
MaruuTHO€ moJie Bocnuranne
60 AIEKTPUUYECKOTO bubmmoreka [JOK LIEHHOCTEN
TOKa MarauTHoe https://m.edsoo.ru/ff0acld2 | HayuHOrO
T0JI€ KaTYIIKH C MMO3HAHMS
TOKOM
IIpumeHeHue
3JEKTPOMAarHUTOB B
TEXHUKE. Bocnuranne
61 JlaboparopHas 0.5 bubmmoreka [JOK LIEHHOCTEN
pabota "N3yuenune ' https://m.edsoo.ru/ff0ac74a | Hay4HOTO
JEUCTBUSA MO3HAHUSA

MarHUTHOTO TIOJIS
Ha IPOBOJIHUK C




TOKOM"

OneKTpoaBUTaTEIDh
MIOCTOSIHHOTO TOKa.
Hcnonb3oBanue
JJIEKTPOABUraTEIEH
B TEXHUYECKUX Bocnuranue
62 YCTPOMCTBAX U HA bubanorexa [JOK IEHHOCTEH
TPaHCIIOPTE. https://m.edsoo.ru/ff0ac86c | Hay4dHOrO
JlaboparopHas MMO3HAHMS
pabota
"KoHcTpyupoBanue
U U3y4eHue paboThl
AJEeKTpoABUraTesns”
OmnbiTel @apanes.
Bocnuranne
3aKoH .
. LIEHHOCTEN
63 AJIEKTPOMarHUTHOM
Hay4HOIO
WHYKLIHH.
MMO3HAHMS
[IpaBuno Jlenna
DNEeKTpOTreHepaTop.
CriocoOsr
MOJTyYEHUs
. Bocnuranne
AIEKTPUUECKOI .
LIEHHOCTEN
64 SHEPIUM.
Hay4HOIO
DIEeKTpOCTaHIIUU Ha
MMO3HAHMS
BO300HOBIISIEMBIX
HMCTOYHHKAX
SHEPTUU
65 IloaroroBka k Bocnuranue
KOHTPOJIbHOU LIEHHOCTEN




pabote 1o Teme HAY4YHOTO
"DneKTpuuecKue u MO3HAHHUS
MarHUTHBIE
siBJIeHUS"
KonTponbHas
Bocnuranne
pabota o Teme .
" bubmmoreka [JOK LIEHHOCTEN
66 DneKTpUUecKue u 1
https://m.edsoo.ru/ff0acb14 | Hay4dHOrO
MarHUTHBIE
" IIO3HAHUA
SIBJICHUSI
Pe3zepBHblii ypok. Bocnuranne
67 Pabota ¢ Tekctamu 1 bubmuoreka [JOK LIEHHOCTEH
1o reMe "TerioBbie https://m.edsoo.ru/ff0accSe | Hay4HOrO
siBJICHUS" MO3HAHUSA
Pe3zepBHblii ypok.
P P Bocnuranne
PaGora ¢ TekcTamu .
LIEHHOCTEN
68 10 TEME 1
HAy4HOTO
"MarauTtHble v
" IIO3HaAHUA
SIBIICHUS
OBIIEE KOJIMYECTBO
YACOB IIO 68 14.5

I[TPOTPAMME




9 KIIACC

N KoanuectBo yacos 1 JIeKTPOHHbIE
° ara
nugposbie Bocnurare/bHbI
n/ Tema ypoka Bcer KouTpobHbI IpakTuyecku H3y4YEeHH o
o0pa3oBaTejibHbIE i KOMIIOHEHT
n 0 e padoThbl e padoThI |
pecypchl
Bocnuranne
Mexanungeckoe .
LIEHHOCTEN
1 JIBIKCHHUE. 1
Hay4HOT'O
MarepuanbHas TOUKa
MMO3HAHUS
Cucrema orcuera. Bocnuranne
bu6mmoreka [IOK .
OTHOCUTENBHOCTD LIEHHOCTEN
2 1 https://m.edsoo.ru/ff0ad47
MEXaHUYECKOTO 4 Hay4HOTO
JBUKCHUS N MO3HAHUSA
Bocnuranne
PaBHOMEpHOE bubnnorexa [JOK .
. LIEHHOCTEN
3 NPSMOJIMHENHOE 1 https://m.edsoo.ru/ff0ad19
Hay4HOI'0
JIBUXXEHUE a
MMO3HAHUS
HepasHoMepHoOe Bocnuranue
4 MIPSMOJIMHENHOE 1 LIEHHOCTEN
neukenue. Cpeusis u Hay4HOI'0
MTHOBEHHAsi CKOPOCTh MMO3HAHUS
[IpssMonuneiHOE Bocnuranue
PaBHOYCKOPEHHOE bubmmorera [TOK LIEHHOCTEU
5 1 https://m.edsoo.ru/ff0ad8d
JIBUKEHUE. 4 Hay4HOI'0
Yckopenue B MO3HAHUS
CxopocTb Bocnuranue
6 MPSMOJIMHENHOTO 1 LIEHHOCTEN
PaBHOYCKOPEHHOI'O Hay4HOI'0




HrroTona.

https://m.edsoo.ru/ff0ae72

nBkeHus. ['papuk MIO3HAHU
CKOpPOCTH
JIaGoparopHas paboTa
"Onpenenenue
Bocnuranue
YCKOpEHHUS Tella IpU bubmmoreka [IOK .
LIEHHOCTEN
7 PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adbl
HAy4HOTO
IBUKEHUU T10 8
. MIO3HAHU
HAKJIOHHOMN
IJI0CKOCTH"
Bocnuranue
2 CBobosHOe najzieHne LIEHHOCTEH
ten. Oneitel ["anunes HAy4HOTO
MIO3HAHU
PaBHOMepHOE
JIBIDKEHUE T10 Bocnuranue
Bubnuoreka [JOK o
okpyxHocTu. [lepuon LIEHHOCTEN
9 https://m.edsoo.ru/ff0ael7
Y 4acToTa oOpaleHus. 6 HAy4HOTO
JInneiiHas u yriaoBas B [IO3HAHUS
CKOpPOCTH
Bocnuranue
10 [leHTpOoCTpEMUTEIEHO LIEHHOCTEN
€ YCKOpEHHE HAy4HOTO
MIO3HAHUS
. Bocnuranue
IlepBrlii 3aK0H bu6mmoreka [IOK .
LIEHHOCTEN
11 Herorona. Bexrop https://m.edsoo.ru/ff0ae61
HAy4HOTO
CHJTBI 2
MIO3HAHUS
12 Bropoii 3akoH bubmmoreka [JOK Bocnuranne

LEHHOCTEN




PaBHoxelicTByromas a HAay4YHOI'O
cuiia MTO3HAHMS
N Bocnurtanue
Tperuii 3akoH bubmmorexa [IOK .
LIEHHOCTEeH
13 Hrrotona. https://m.edsoo.ru/ff0ae98
HAy4HOTO
Cynepno3unus cui 2
MTO3HAHMS
Bocnurtanue
Pemenne 3agau Ha Bubnuoreka [JOK N
LIEHHOCTEeH
14 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aecb6
HAy4HOTO
HrroTona c
MTO3HAHMS
Bocnurtanue
bubmuoreka [JOK .
Cuna ynpyrocru. LIEHHOCTEN
15 https://m.edsoo.ru/ff0aeca
3akoH ['yka ) Hay4HOI0
B [O3HAHUS
Bocnurtanue
Pemenue 3agau o N
LIEHHOCTEeH
16 teme «Cuna
HAy4HOTO
YIPYTOCTH
MTO3HAHMS
Bocnurtanue
JIaGoparopHas paboTa bubmmorexa [IOK .
LIEHHOCTEH
17 «Onpenenenue https://m.edsoo.ru/ff0ace2
HAy4HOTO
’KECTKOCTH PYKHHBD) 8
MTO3HAHMS
Bocnurtanue
Bbubnuoreka [JOK o
LIEHHOCTEeH
18 Cuna tpenus https://m.edsoo.ru/ff0af73
g HAy4HOTO
B [O3HAHUS
Bocnurtanue
Pemenne 3agau mo Bbubnuoreka [JOK N
19 LIEHHOCTEH

Teme «Cuiia TpeHus»

https://m.edsoo.ru/ff0afa26

Hay4HOI'0




IIO3HaHUA

JIaboparopHast pabota Bocnuranue
20 "Onpenenenue bubmmoreka [IOK LIEHHOCTEN
kod¢durmenTa https://m.edsoo.ru/ff0af8be | HayuHOTO
TPEHUS CKOIbKEHUS" MO3HAHUS
Pemenue 3anau no
TeMe "3aKOHBI Bocrraiite
71 Hitoroma. Crua bubmmoreka [JOK LIEHHOCTEN
yrpyrocri. Cina https://m.edsoo.ru/ff0afb8e | HayuHOTO
S—— MMO3HAHUS
Cuna TsxKecTu u
3aKOH BCEMHUPHOTO bubmuoreka [JOK BOCHHTaHUH ©
22 TSATOTCHUS. https://m.edsoo.ru/ff0af04 HerHocten
VYckopenue 4 HAYHHOTO
CBOOOHOTO Ta/ICHUS HosHam
Ypok-koH(bepeHIHs
" JIBUKEHUE Tl Bocnurtanue
” BOKpYTI' LIEHHOCTEN
rPaBUTAIMOHHOTO Hay4HOI'0
uentpa (ConHeunas MO3HAHUS
cuctema). ['anaktuxu"
Pemenue 3anau no Bocnuranne
24 teme "Cuia TsbKecTu bu6mmorexa [IOK LIEHHOCTEN
1 3aKOH BCEMUPHOT'O https://m.edsoo.ru/ff0af5f8 | nHayuHoro
TArOTeHUs" MO3HAHUS
[TepBast kocmuyeckas Bocnuranne
)5 CKOPOCTb. bu6mmorexa [IOK LIEHHOCTEN
Hesecomocts 1 https://m.edsoo.ru/ff0af33c | Hay4yHOTO
neperpy3Ku MMO3HAHMS




PaBHOBecue

MaTepuaIbHON TOYKH.
AOcomoTHO TBEPIOE Bocnuranne
Teno. PaBHoBecue bubmmoreka [IOK LIEHHOCTEN
26 TBEPAOTO TEJIA C https://m.edsoo.ru/ff0afe36 | Hay4yHOTO
3aKpEIUIEHHON OChIO MO3HAHUSA
BpaleHusi. MoMeHT
cuibl. LlenTp Tsxectn
PaBHoBecue
MaTepuaIbHON TOYKH.
AOcomoTHO TBEPIOE Bocnuranne
7 Teno. PaBHoBecue LIEHHOCTEN
TBEPAOTO TEJIA C HAay4HOI'O
3aKpEIUIEHHON OChIO MO3HAHUSA
BpaleHusi. MoMeHT
cuisl. LleHTp TsKECTH
Pemenue 3agau o bubimoreka IIOK Eg;g::::;e
28 teme "MOMEHT CHUJIBI. https://m.edsoo.ru/ff0b02b
LenTp TsmxecTH" 4 HAYHHOTO
MMO3HAHMS
[ToaroroBka k
KOHTPOJIBHOU paboTe Bocnuranne
10 TEME bubmorexa [IOK LIEHHOCTEN
29 " https://m.edsoo.ru/ff0b040
Mexanuueckoe 2 HAy4YHOTO
JBHUKCHHE. N MO3HAHUSA
B3aumopeiictue Ten"
KonTponbHas pabota Bbubnuorexa LIOK Bocnuranue
30 10 TEME https://m.edsoo.ru/ff0b06e | UEHHOCTEN
"MexaHuueckoe C HAay4YHOI'O




NBIOKEHHE. MO3HAHUSA
Bsaumoneiictsue Ten"
Nmmnynsc Tena.
Nmmynbe cuibl. 3aKoH Bocnuranue
Bubnuoreka [JOK o
COXpaHEHUs LEHHOCTEH
31 https://m.edso0.ru/ff0b07f
UMITyJIbca. YTIPYroe u . Hay4HOTO
HEYIIPYTO€ B IIO3HAaHUA
B3auMOIeiiCTBHE
Pemrenue 3agad 1o Bocnuranue
| Bu6nuoreka [JOK o
TeMe "3aKoH EeHHOCTEH
32 https://m.edso0.ru/ff0b096
COXpaHEHUs . Hay4HOIO
uMIyiabca' B MO3HAHUA
Ypok-koH(bepeHIHs Bocnuranue
1 "PeakTHUBHOE EeHHOCTEH
JBUKEHUE B PUPOJIE Hay4HOT'O
U TeXHUKe" MO3HAHUA
Eub OK Bocnuranue
HOINOTEKA o
Mexanunueckast pabota 1 LEHHOCTEH
34 https://m.edsoo.ru/ff0b0a8
Y1 MOIITHOCTh 4 Hay4HOI'0
N MO3HAHUSA
Pabora cuibl 6 OK Bocnuranue
HOINOTEKA o
TSKECTH, CUJIBI 1 LEHHOCTEH
35 https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI g Hay4HOT'O
TPEHUs B [IO3HAHUS
JIaGoparopHas paboTa
Bocnuranue
«Onpenenenue .
LEHHOCTEH
36 paboThI CUJIBI TPEHHS
HAy4HOI'O
IIPU PAaBHOMEPHOM Y
MO3HAHUSA

JABMOKCHUHU TCJIa I10




TOPU30HTAIILHOU

MMOBEPXHOCTH»
CBsi3b 3HEPTUU U Bocnuranue
37 paboThI. LIEHHOCTEN
IlorennuannpHas HAy4YHOTO
SHEPTUst MO3HAHUSA
Kunertnueckas Bocnuranue
bubmuoreka [JOK .
sHeprus. Teopema o LEHHOCTEH
38 N https://m.edso0.ru/ff0b0c3
KUHETUYECKON ) Hay4HOI'0
DHEPIrUuU B IIO3HAaHUA
Bocnuranue
39 3aKOH COXpaHEHUs LIEHHOCTEN
SHEPTUH B MEXAHHUKE Hay4HOI'0
MO3HAHUSA
Bocnuranue
JIaboparopHast pabota Bbubnuorexa LIOK I ——
40 «3yueHnue 3aKkoHa https://m.edsoo.ru/ff0b12f
Hay4HOI'0
COXpaHEHUS SHEPT UM €
MO3HAHUSA
Bocnuranue
KonebarensHoe Bbubnuoreka [JOK .
LEHHOCTEH
41 JIBIDKECHHE U €T0 https://m.edsoo.ru/ff0b185
Hay4HOT'O
XapaKTePUCTHKU 8
MO3HAHUSA
3aryxaromue Bocnuranue
Bbubnuoreka [JOK o
KoJIe0aHus. LEHHOCTEH
42 https://m.edsoo.ru/ff0b20f
BrinyxaeHHbie 0 Hay4HOT'O
xosebauns. Pezonanc - MO3HAHUSA
MaremaTndyeckuii u Bocnuranue
43 IIPY>KUHHBIN LIEHHOCTEN
MasgTHUKU Hay4HOT'O




IIO3HaHUA

Ypoxk-uccienoBanue

«3aBUCUMOCTH Bocnurtanue
. bubmuoreka [JOK .
nepuoJia KojaeOaHmit LIEHHOCTEN
44 https://m.edsoo.ru/ff0b197
OT JKECTKOCTH . HAy4HOTO
MIPY>KUHBI U MacChl - MTO3HAHMS
rpy3a»
[IpeBpamenue Bocnuranue
45 SHEpruu npu LIEHHOCTEN
MEXaHUYECKHUX HAy4HOTO
KOJICOaHUAX TO3HAHUS
JIaGoparopHas paboTa
«Onpenenenue Bocnuranue
bubmuoreka [JOK .
94acTOTHI U TIEpUO/Ia LIEHHOCTEH
46 . https://m.edsoo.ru/ff0blae
KosnebaHui . Hay4HOT'O
NPY>KUHHOI'O B IIO3HAaHUA
MasITHUKA»
JIaGoparopHas paboTa
«ITpoBepka
POBCp Bocnurtanue
HE3aBHCUMOCTH Bubnuoreka [JOK N
. LIEHHOCTEH
47 nepuoJia KojaeOaHmit https://m.edsoo.ru/ff0b197
HAy4HOTO
rpysa, HOABCIICHHOI O a
MTO3HAHMS
K HATH, OT MacChbI
rpy3a»
MexaHudeckue
N Bocnurtanue
BosHbI. CBOMCTBA Bubnuoreka [JOK N
LIEHHOCTEM
48 MEXaHUYECKUX BOJIH. https://m.edsoo.ru/ff0b2 1f
HAy4HOTO
[IpononbHBIE U [§
MTO3HAHMS

TMOMNCPCUHBIC BOJIHBI




VYpoxk-koHpepeHus

" Bocmuranue
Mexanunueckue o
.. LIEHHOCTEH
49 BOJIHBI B TBEPIOM
b Hay4HOI'0
tene. CelicMUYeCcKue
" IIO3HAHUA
BOJIHEI
Bocnuranue
3BYK. .
LIEHHOCTEH
50 Pacnipoctpanenue u
Hay4HOT'O
OTpa)KE€HUE 3BYyKa
MO3HAHUSA
Ypoxk-uccienoBanue Bocnuranne
51 "HaOmroneHnue LIEHHOCTEH
3aBUCUMOCTH BBICOTEI Hay4HOTO
3BYyKa OT YacCTOTHI" MO3HAHUS
I'pomkocCTb 3ByKa 1 Bocnuranne
57 BBICOTA TOHA. LEHHOCTEH
AxycTuueckuit Hay4HOI0
pe30oHaHC MO3HAHUSA
Ypok-koH(bepeHIHs Bocnuranue
" bubmuoreka [JOK .
VYibTpa3Byk u LIEHHOCTEN
53 https://m.edsoo.ru/ff0b23¢
nH(ppa3ByK B MPUPOJIC . Hay4HOI'0
U TeXHUKe" B MO3HAHUA
IloaroroBka k
KOHTPOJIBHOU paboTe Bocnuranne
" Bbubnuoreka [JOK .
1o TeMme "3aKOHBI HEeHHOCTeH
54 https://m.edsoo.ru/ff0b25f
COXpaHEHHUS. 0 Hay4HOI'0
Mexanuueckue N MO3HAHUS
KoJe0aHns U BOJHEL"
55 KonrponsHas pabora Bocnuranue

o TeMme "3aKOHEBI

LEHHOCTEN




COXpaHEHHUS. Hay4HOTO
Mexanuueckue MO3HAaHUA
KOJICOAaHUA U BOJHBI"
DNEeKTpOMarHuTHOE Bocnuranue
Bubnuoreka [JOK o
oJIe. LEHHOCTEH
56 https://m.edsoo.ru/ff0b2ab
DNEeKTpOMarHUTHBIE Hay4HOTO
e
BOJIHBI MO3HAHUSA
o Bocnuranue
CBolicTBa y
LEHHOCTEH
57 3JIEKTPOMAarHUTHBIX
Hay4HOIO
BOJIH
MO3HAHUSA
VYpoxk-koHpepeHus
"[Mkaia
Bocnuranue
3JICKTPOMAarHUTHBIX BubnuoTeka LHOK .
LEHHOCTEH
58 BOoJH. Mcnonb3oBaHue https://m.edsoo.ru/ff0b2fe
Hay4HOT'O
AIEKTPOMATHUTHBIX 6
o MO3HAHUSA
BOJIH JJISI COTOBOH
cBs3u"
Ypoxk-uccienoBanue
"N3yueHne cBOWUCTB Bocnuranne
Bbubnuoreka [JOK .
3JE€KTPOMAarHUTHBIX LEHHOCTEH
59 https://m.edsoo.ru/ff0b2c6
BOJIH C IOMOII[BIO Hay4HOI'0
c
MOOHIIBHOT'O HO3HAHUA
tenedona"
Pemrenue 3agaq Ha
Bocnuranue
OnpeJIeJICHUE YacTOThI .
LEHHOCTEH
60 U JUTHHBI
5 Hay4HOI'0
3JE€KTPOMArHUTHOM
MO3HAHUSA

BOJIHBI




DneKTpoMarHuTHas

Bocnuranue
IIPUpO/Ia CBETA. bubmmoreka [IOK .
LIEHHOCTEN
61 CkopocTtb cBeTa. https://m.edsoo.ru/ff0b31d
¢ HAY4YHOTO
BomnHoBbIe cBOiiCTBA 0
MO3HAHUS
cBeTa
Hcroynuku ceera.
. Bocnuranue
[IpsimonuneitHOe bubmmorexa [IOK .
LIEHHOCTEN
62 pacIpoCTpaHEeHHE https://m.edsoo.ru/ff0b365
HAY4YHOTO
cBeTa. 3aTMEHUS 8
MO3HAHUS
Connua u Jlynsl
3aKOH OTpaXCHUs
Bocnuranue
cBeTa. 3epKaia. bu6mmorexa [IOK .
LIEHHOCTEN
63 Pemenue 3anay Ha https://m.edsoo.ru/ff0b38c
HAY4YHOTO
NpUMEHEHHE 3aKOHA 4
MO3HAHUS
OTpakKEHUs CBETA
Bocnuranue
IIpenomiieHue cBera. bubmmoreka [IOK .
LIEHHOCTEN
64 3aKOH MPEIOMIICHUS https://m.edsoo.ru/ff0b3ae
HAY4YHOTO
cBeTa a
MO3HAHUS
ITonHoe BHyTpeHHEE
OTpa)XKEHUE CBETA.
Bocnuranue
Hcnonp3oBanue Bbu6nuoreka [JOK o
LIEHHOCTEN
65 [IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0b3c5
HAY4YHOTO
OTPaXXCHUI B Y
MO3HAHUS
ONTUYECKUX
CBETOBOJAX
JIaboparopHast pabota Bocnuranue
66 "UccnenoBanue LIEHHOCTEN
3aBUCHMOCTH yIJIa HAY4YHOTO




MIPEIOMIICHUS IMO3HAHUS
CBETOBOTI'O JTy4a OT
yTia majgeHus Ha
rpanuiie "Bo3ayx-
crexsio""
VYpoxk-koHpepeHus
"Hcnonp30BaHue
Bocnuranue
MOJIHOTO BHYTPEHHETO .
LIEHHOCTEH
67 OTpaKEHHUS:
HAy4HOTO
CBETOBOJIBI,
MTO3HAHMS
ONTHKOBOJIOKOHHAS
CBsI3b"
Bocnuranue
bubmuoreka [JOK .
JInna3el. OnTrdeckas IICHHOCTEHN
68 https://m.edsoo.ru/ff0b3f2
CHUJIA JTUH3BI HAy4HOTO
c
MTO3HAHMS
Bocnuranue
ITocTpoenue bubmmorexa [IOK .
. LIEHHOCTEM
69 M300paKeHU B https://m.edsoo.ru/ff0b444
HAy4HOTO
JMH3ax a
MTO3HAHMS
JIaGoparopHas paboTa
"Onpenenenue Bocnuranue
Bbu6nuoreka [JOK o
(hoKycHOTO [EHHOCTEH
70 https://m.edsoo.ru/ff0b420
paccTosiHus U p HAy4HOTO
ONTHYECKOM CHIIBI B [MO3HAHUS
coOuparoriei THH3bI"
Ypok-koH(bepeHIHs bubmmnoreka [IOK Bocnuranue
71 "Onruyeckue https://m.edsoo.ru/ff0c0a7 LICHHOCTEHN

JMH30BbIe TPUOOPHI"

€

Hay4HOI0




IIO3HaHUA

Eub OK Bocnuranne
I'ma3 xak onTuyeckas nbmaorexa I LEeHHOCTEeH
72 https://m.edsoo.ru/ff0b468
CUCTEMA. 3peHue 4 HAy4HOTO
B HO3HAHUS
Ypok-koH(bepeHIHs Bocnuranue
7 "JledeKxThI 3peHusl. LIEHHOCTEN
Kak coxpanuts Hay4HOI0
3peHue"” MMO3HAHUS
Paznoxenue 6exoro
CBETa B CIEKTP. B
OCIIUTaHHE
Omneitel HetoToHa. .
74 CliosKeHIE bubmuoreka [JOK LIEHHOCTEH
CHEKTpATHHBIX https://m.edsoo.ru/ff0c0f4c | Hay4yHOTO
MO3HAHUS
uBeroB. [lucniepcus
CBeTa
JIaGoparopHas paboTa
"OnbITHI IO
pas3ioxeHuto 6e10ro Eut6 OK Bocnuranue
HOJIMOTEeKA .
CBETa B CIEKTP U cka 1 LIEHHOCTEH
75 https://m.edsoo.ru/ff0c0e2
BOCIIPHUSATHIO LIBETA . HAy4HOTO
MIPEIMETOB TPU UX B MTO3HAHUS
HaAOJII0ICHUH Yepe3
1[BETOBbIE (PUILTPHI"
Y POK-IIpaKTUKYM
" o Bocnuranue
BonHoBBIE CBOMCTBA .
CeHHOCTE!
76 CBETa: IUCIIEpCHs, H
HAy4HOTO
UHTEepEpEHIIHS U Y
MTO3HAHUS

nudpaxius’"”




Bocmnuranue

Omnsite Pesepdopaa u bubanorexa [JOK LeHHoCTei
77 [JIaHETapHAast MOJEIb https://m.edsoo.ru/ff0c12a
Hay4HOIO
aTroma 8
TO3HAHUS
Bocnuranue
73 IToctynats! bopa. LIEHHOCTEN
Mogens aroma bopa HAy4YHOTO
TO3HAHUS
Hcenyckanue u Bocnuranue
Bu6nuoreka [JOK o
TOTJIOIICHUE CBETA LIEHHOCTEH
79 https://m.edsoo.ru/ff0c144
atomoM. KBaHTBI. . Hay4HOIO
JInnenyaTsie CIIEKTPHI B [IO3HAHUS
YPOK-IIPaKTUKYM Bocnuranue
" bubmuoreka [JOK .
Hab6mronenue LIEHHOCTEN
80 https://m.edsoo.ru/ff0c155
CHEKTPOB 0 Hay4HOT'O
uCIycKaHus'" B [IO3HAHMS
Bocnurtanue
bubmuoreka [JOK .
PagnoakTHBHOCTE U [IEHHOCTEH
81 .. https://m.edsoo.ru/ff0c167
€€ BHUJIbI ) Hay4HOI'0
B [O3HAHUS
Bocnurtanue
CrpoeHne aTOMHOTO bubmmorexa [IOK .
LIEHHOCTEM
82 sapa. Hyknonnas https://m.edsoo.ru/ff0c18a
Hay4HOT'O
MOJCIIb Y
TMO3HAHUS
Bocnurtanue
PannoakTuBHEIE Bbubnuoreka [JOK .
LIEHHOCTEH
83 MPEBPALLECHUS. https://m.edsoo.ru/ff0clal
Hay4HOT'O
H3otornbl 4
TMO3HAHUS
84 Pemenue 3agau o bubmuoreka [JOK Bocnurtanue




TeMe: https://m.edsoo.ru/ff0c1b4 EeHHOCTEH
"PamroaKTUBHBIE a HAaY4YHOI'O
npeBpaeHus" [IO3HAHMS

Bocmuranue
HEeHHOCTEeH
85 Ilepuon nonypacnana
Hay4HOTO
MO3HAHUA
Ypok-koH(bepeHIHs Bocnuranue
" bubmuoreka [JOK .
PannoaxktuBHbIC [IEHHOCTEHN

86 https://m.edsoo.ru/ff0c212
W3JIy4eHUSs B IPUPOJIE, 6 Hay4HOIO
MEIHIINHE, TEXHUKE" - MO3HAHUA
SnepHble peakuuu. Bocnuranue

bubmuoreka [JOK .
3aKOHBI COXPAHECHUS LIEHHOCTEH

87 https://m.edsoo.ru/ff0clc5
3apsJI0BOTO U g Hay4HOI'0
MAaCCOBOI'0 YHCEII B IIO3HAHUS

Bocmuranue
OHeprus cBA3U bu6mmorexa [IOK .
LIEHHOCTEH
88 aTOMHBIX si7ep. CBs3b https://m.edsoo.ru/ff0c1d7
Hay4HOI'0
MacCChbl U DHCPTrUH a
MO3HAHUSA
Bocmuranue
Pemenue 3amau 1mo .
LIEHHOCTEH
89 TeMe "SnepHbie
" HAay4HOTO
peakiuu
MO3HAHUA
Peaknuu cuHTe3a u Bocnuranue
Bbu6nuoreka [JOK o
JIEJICHUS SIAeP. LIEHHOCTEH

90 https://m.edsoo.ru/ff0c1e8
Hcrounuku sHepruu g Hay4HOT'O
ConHia u 3BE31 - MO3HAHUA

01 VYpoxk-koHpepeHus Bocnuranue
"SI nepHast SHEpreTuKa. LIEHHOCTEN




JelictBus HAy4YHOTO
paMOaKTUBHBIX IMO3HAHUSA
W3JIyYECHHI Ha )KUBbIE
OpraHu3mbl"
IloaroroBka k
KOHTPOJILHOHM paboTe
110 TEME Bocnuranue
\ Bbubnuoreka [JOK o
DNEeKTpOMarHuTHOE LIEHHOCTEN
92 https://m.edso0.ru/ff0c223
oJIe. HAy4HOTO
c
DNeKTPOMarHUTHEIE IMO3HAHUSA
BoJHEL. KBaHTOBBIE
saBiieHus"
KonrponsHas pabora
110 TEME
" Bocnuranue
DNEeKTpOMarHuTHOE .
LEHHOCTEH
93 oJIe.
HAy4HOTO
DNEeKTpOMarHuTHbIE
IMO3HAHUSA
BoJHEL. KBaHTOBEBIE
sBiieHus"
[ToBTOpEHUE,
000011IeHHE. Bocnuraune
bubmuoreka [JOK .
JIaGopaTopHsble LIEHHOCTEN
94 https://m.edso0.ru/ff0c245
paboThI 1O Kypcy HAy4HOTO
a
"BzanMoaencTeue MO3HAHUA
Ten"
IToBTOpEHME, Bocnuranue
bubmuoreka [JOK .
0000mmenue. Penrenue LIEHHOCTEMN
95 https://m.edsoo.ru/ff0c257
pacUeTHBIX U ) HAy4HOTO
KaueCTBEHHBIX 3a/1a4 - IMO3HAHUSA




o teme "TemnoBeie

npotiecch”
[ToBTOpEHUE,
0000mmenue. Penrenue
Bocnuranue
pacyeTHBIX U bubmmoreka [IOK .
LIEHHOCTEMN
96 Ka4eCTBCHHLIX 3aJa4 https://m.edsoo.ru/ff0c2a2
HAy4YHOT'O
o Teme "KITJT 2 Y
IMO3HAHUSA
TEIUIOBBIX
nBurareieit”
[ToBTOpEHUE,
0000mmenue. Penrenue Bocnuraune
Bu6nuoreka [JOK o
pacUeTHBIX U LIEHHOCTEMN
97 https://m.edso0.ru/ff0c2b3
KaueCTBEHHBIX 3a/1a4 0 HAy4HOTO
o Teme "KII] B MO3HAHUSA
AJEKTPOYCTaHOBOK"
[ToBTOpEHUE,
Bocnuranue
0000111IeHHE. Bu6nuoreka [JOK .
LIEHHOCTEMN
98 JIaGopaTopHsble https://m.edsoo.ru/ff0c2c5
HAy4HOTO
paboThI 1O Kypcy 2
" " IIO3HAHUA
CBeTOBbLIE SIBIICHUS
[ToBTOpEHUE,
Bocnuranue
00o6menue. Pabora ¢ bubmuoreka [JOK .
LIEHHOCTEMN
99 TEKCTaMHU II0 TEME https://m.edsoo.ru/ff0c2d6
" HAay4HOTO
3aKOHBI COXpaHEHUs a
" IIO3HAHUA
B MEXAHUKE
IToBTOpEHME, Bocnuranue
Bu6nuoreka [JOK o
0000menue. Pabora ¢ LIEHHOCTEMN
100 https://m.edsoo.ru/ff0c2e8
TEKCTAMH 110 TEME ) HAy4HOTO
"Konebanus 1 BOIHBI" - MO3HAHUA




IToBTOpEHME, Bocnuranue
Bubnuoreka [JOK o
0000menune. Pabora ¢ LIEHHOCTEMN
101 1 https://m.edsoo.ru/ff0c304
TEKCTAMU 110 TEME 4 Hay4HOIO
"CBeTOBBI€E gBiIcHUA" HO3HAHUA
[ToBTOpEHUE,
Bocmnuranue
0600mmenue. Pabora ¢ .
LEHHOCTEH
102 TEKCTaMU 110 TEME 1
" HAay4YHOT'O
KsanroBasg u
n ITIO3HAHUA
saaepHas pu3uKa
OBIIEE KOJIMYECTBO
1 102 27

YACOB 110 ITPOTPAMME







IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOMN ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth SABJICHUA MO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE H3YYCHHbIX (PU3HUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YucCiIe (U3UUECKUE SBICHHUS B MPHPO/IE,
NP 3TOM TEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PUINICCKUX SIBICHUN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHE BEIMYMHBI, IPU OINUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMBIX BEIUYMH, HX
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITMYMH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIME JIAaHHYIO (DU3MUYECKYI0O BEIMYMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIUIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI,
UCIOJb3Yysl W3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
GopMyIHpOBKY 3aKOHa W 3alMChIBaThb €ro  MaTeMaTU4YeCKOoe

BBIPAKCHUE

1.6

OOBSICHATh (PU3UUECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
4yucjlie M B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHWe M3 1 — 2 jormyeckux MmaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOWCTBA (PU3MYECKHUX SABICHHM, PU3MUECKUX 3aKOHA U

3aKOHOMEPHOCTH

1.7

pemiath pacuéTHble 3aAaud B 1 — 2 nelCTBUS, UCIMONB3Ys 3aKOHBI U




(bopmyIIbl, CBA3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YyCJIOBMsL 3aJa4d 3alUChIBAaTh KpaTKOE YCIOBHE, IIOACTABIIATH
¢usnveckre BeTUUUHBI B POPMYJIBI U IPOBOAUTH PacU&Thl, HAXOIUTh
CTpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JUUIsl pEIIeHUs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTD MOTyYEeHHON (PU3MUECKOM BETMUNHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh TPHU IOMOIIA
(U3MYECKUX METOAOB, B ONHCAHUU HCCIICIOBAHUS  BBIICISATH
MIPOBEPAEMOE MIPEAIIOIO0KEHUE (rumotesy), pasiMyarb U
WHTEPIPETUPOBATh TOJYYCHHBINH pe3ylbTaT, HAXOAWTh OIIMOKU B

XOJ¢ OIIbITa, ACJIAaTh BBIBOJBLI I10 €TO pC3yJibTaTaM

1.9

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢u3nuyeckux  CBOMCTB  Tel:  (OpPMYyJIHMpOBaTh  MPOBEpsieMbIE
NpPENoNIOKEeHUs,, CcoOupaTb  yCTAaHOBKY U3  HPEIJIOKEHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 OTBITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBITOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAHMEM AaHAJOTOBBIX U
IUGPOBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH

1.11

MPOBOANWTHh  WCCIICJOBAHWE 3aBUCUMOCTH  OJIHOW  (hU3HUECKOI
BEJIMYMHBI OT JPYrOM C MCIOJIb30BAHUEM IMPSAMBIX HU3MEPEHUM,
y4acTBOBaTh B IJIAHHMPOBAHUHM Y4EOHOTO HCCIENOBAaHUS, COOMpaTh
YCTAHOBKY M BBINIOJIHATh U3MEPEHHUS, CIIEysl IPEIIOKEHHOMY ILJIaHY,
(buKcUpoBaTh PE3yNIbTAThl IMOTYYCHHOW 3aBUCUMOCTU (PUINIECKUX
BEITMYHH B BUJC MPEUIOKCHHBIX Ta0IHIl ¥ TpadUKOB, ACNIATh BHIBOIBI

110 pE3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIHYUH, CIEAys
MPEUI0KEHHONW MHCTPYKIIUH: TIPU BBIMOJHEHUH U3MEPEHU coOupaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHUE HCKOMOM

BCINYHHBI

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOocTH TMpu  pabore ¢

n1a00paTOpPHBIM 000pyT0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLMUIBI JEUCTBUS HU3YyYECHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOIHCTB € TOMOIIBIO HMX OIMCAHMUA,
UCTONB3ysd 3HAaHMA O CBOMCTBaX (PU3MUYECKUX  SIBICHUH U

HeoOXoauMBbIe (PU3MUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

MPUBOJIUTL TPUMEpHl (HAXOAUTh WHQPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HU s o0ecrieueHHs O€30MacHOCTH TpU  OOpamieHuu ¢
npuOopaMu ¥ TEXHUIECKUMU YCTPONCTBAMHE, COXPaHEHUS 3I0POBbS U

COOIOICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

1.16

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM W IIyTEM CPAaBHEHHUS Pa3JIMYHBIX MCTOYHUKOB
BBIIENIATh MH(OPMALUIO, KOTOpasi SABISETCS MPOTHBOPEUYMBON HIU

MOJKET OBITh HETOCTOBEPHOM

1.17

HCIIOJIb30BAaTh pu BBIITOJIHCHUH yueOHBIX 3alaHUI
HAYYHONOIYJISIPHYIO ~ JIUTepaTypy  (PHU3MUECKOro  COJACpXKaHWUA,
CIpaBOYHBIC MaTEpHaNbl, pecypcbl cetu VIHTepHeTr, Bianersb
npuéMamMH KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

U3 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3llaBaTh COOCTBEHHbIE KpAaTKUE NMHUCHbMEHHbIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB HH(pOpMaIuu (HU3NIECKOTO
COJZIepKaHusA, B TOM YHcJe MyOJIMYHO JenaTh KpaTKue COOOIICHUS O
pe3yibTaTax TMPOEKTOB WIM YYEeOHBIX HCCICIOBAaHUN, TpPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM IOHATUHHBIM amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.19

IIPY BBIMTOJTHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUM pacipenensiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJla4aMH,
CIICIUTh 32 BBIIIOJIHECHWEM IUIAHA IEUCTBUHM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAs MHEHHE

OKPY>KaIOIINUX

8 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HUCII0JIBb30BAaTh IIOHATHUA

1.2

pas3jindaTth SABJICHUA MO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4Yucie (U3UYECKUE SBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKM) PUINIECCKUX SIBICHUIN

1.4

ONUCHIBATh HW3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHe BEIHYMHBI, TPU OINUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICT  MCIOJB3YEMbIX  BEJIWYHH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME  JIAHHYIO (DU3MUECKYI0O BEIUYMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(bU3HYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI,
UCIOJb3Yysl MW3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
(GopMyIHpOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4YeCKOoe

BBIPAKCHUE

1.6

OOBSCHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHMX IIAroB C MOMOIIbI0 1 — 2 W3y4YEeHHBIX CBOMCTBa

¢bu3nUecKux SIBICHUM, PU3NUIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THblE 3aAauu B 2 — 3 AEMCTBHS, UCIOJb3YS 3aKOHBI U
(bopmyIbl, CBsA3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
YCJIOBHMS 33J1a4¥l 3aIIUCBIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
TaHHBIX JJI pELIeHHs 3alauyd, BbIOMpAaTh 3aKOHBI U (HOPMYJIBI,
HEOOXOAUMBIE il €€ pelIeHus, MPOBOAUTH PAaCUYEThl U CPABHUBATH
MOJyYeHHOE 3HAaueHUWEe (PU3MUYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHbIMH

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TMPH IOMOIIU
($U3NYECKUX METOJIOB, UCIIOJIB3YsI ONMCAHUE HCCIIEIOBAHNUS, BBIICIATh
[IPOBEPSIEMOE NIPEIIIOJIOKEHUE, OLICHUBATh IIPABUIBLHOCTb IIOPSJIKA

MPOBCACHUA UCCIICAOBAHN, ACJIaTh BBIBObI

1.9

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
¢u3nuyeckux  CBOMCTB  Tel:  (OpPMyJIHMpOBaTh  MPOBEpsiEMbIE

NpPENoNOKEeHUs, CcoOuparb  yCTAaHOBKY U3  IPEIJIOKEHHOTO




000pyI0BaHUS, OIIMCHIBATh X0 OMBITa U (POPMYITHPOBATH BBIBOBI

1.10

BBIIIOJIHATBL IIPSIMbIE WM3MEPEHUs C MCIOJIb30BAHMEM AHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3UYECKUX BEIUYHH, CPABHUBATH PE3yJIbTAThI

MU3MEpEeHUi ¢ y4€TOM 3a1aHHOI a0COMOTHON MOTPEITHOCTH

1.11

MPOBOANWTHh  WCCIICJOBAHWE 3aBUCUMOCTH  OJIHOW  (hU3HUECKOI
BEJIMYMHBI OT JAPYroMl € MCHOJIB30BAHUEM NPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HUCCIIEOBAaHKUE, COOMpPATh YCTAaHOBKY M BBHITIOJTHATH
U3MEpEeHUs, Clleqys MPEeAJIOKCHHOMY  IUIaHy, (DUKCHpPOBATh
pE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH B BUJIE TAaONHIl U TPadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHU A

1.12

NPOBOJIUTh  KOCBEHHBIE  WM3MEpPEeHHs  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATH SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenys IPEeMIOKCHHOM HHCTPYKLUMH, U BBIUHUCIATH 3HAYCHHE

BCINYHHBI

1.13

coOmogaTh TpaBUiIa TEXHUKM Oe3omacHOCcTH TpH  pabore C

1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKUX SBICHHA U HEOOXOIUMBIE

(bH3PI‘-I€CKI/Ie 3aKOHOMCPHOCTHU

1.15

pacrio3HaBaTb MPOCTBIC TCXHUYCCKUC YCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI>I o ¢cXeMaM U CXCMATHYHBIM PUCYHKAM, COCTABJISITb CXCMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W IMAapaJlJICJIbHBIM
COCOAMHCHUECM 9JICMCHTOB, pasjindasa YCJIOBHBIC 0003HaYEHHT

SJICMCHTOB JJICKTPUYCCKUX I_IGHGP'I

1.16

MPUBOJIUTL TPUMEPHl (HAXOAUTh WHPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU s obOecrieueHHss OE30MacHOCTH TpU  OOpamieHuu ¢
npuOopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3JI0POBbS U

COOIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpee

1.17

OCYILECTBIISATh MOUCK MHPOPMALUHU (HPU3UIECKOTO COECPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUW U IYTEM CpPaBHEHMS
JOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLICIATH HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCTOJNB30BaTh TPU  BBIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-




MOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHus, CIPaBOYHBIC
Marepuaibl, pecypcsl cetu MHTepHeTr; Biagers  NpuUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMAIUU U3 OTHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMUS,
0000mas uHpOpPMANMIO U3 HECKOJBKUX HUCTOYHHKOB (PH3UIECKOTrO
COJIep’KaHusl, B TOM 4YHUCIIe NYOIMYHO MPEICTABIATh PE3YJIbTATHI
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIBHOCTH, MPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM IOHATUHHBIM amnmapar Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

IIPU BBIMOJIHEHUM Y4YEOHBIX NMPOEKTOB M UCCIEAOBAHHMNA (PU3NUECKUX
MPOIIECCOB pacHpeAesaTh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMU  3aJa4aMM, CJICAUTb 3a BBINOJIHCHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAA  T'OTOBHOCTb

pazpemats KOHQIUKTHI

9 KITACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth SABJICHUA MO ONHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H3PI‘-ICCKO€ SABJICHUC

1.3

pacro3HaBaTh TNPOSIBICHHE H3YyYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKM) (PUINIESCKUX SIBICHUN

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONB3yd (U3UYECKHE BEIMYMHBI, IPU OINUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MUYECKUII  CMBICT  MCIOJB3YEMbIX  BEJIWYHH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (hOPMYIIHI,

CBSI3BIBAIOIIME  JIAHHYI0O (DU3MUECKYI0O BEIUYMHY C JPYyTUMH




BEIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIUIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI,
UCIOJb3Ysl W3YYEHHBIE 3aKOHBI, IPU OTOM JaBaThb CIIOBECHYIO
GopMyIHpPOBKY 3aKOHa W 3alMChIBaThb €ro  MaTeMaTU4YeCKOoe

BBIPAKCHUE

1.6

OOBSICHATH (PU3NYECKHUE MPOIIECChl U CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IMPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IAaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

¢bu3nUecKux SBICHUM, PU3NUIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacuy€THble 3a7aud (ONMMpAroUIvecss Ha CUCTeMy u3 2 — 3
YPaBHEHMI), HWCHOJB3ysd 3aKOHBI M  (POPMYJIbI, CBSI3bIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a7add
3alUCBIBaTh KPAaTKOE YCJOBHE, BBIABIATH HEJOCTAIOIINE MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUIL peIlleHUs, TMPOBOAUTH Pacu€Thl M OLEHHUBATH PEATUCTHYHOCTH

IMOJIYUYCHHOT' O 3HAaUCHUA (1)I/I3I/I‘-I€CKOI71 BCJINYHHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh TNPH TOMOIIH
(bU3HMUECKUX METOJIOB, UCIIOB3YS ONMMCAHUE UCCIIEIOBAHUS, BBIACIATH
IIPOBEPSIEMOE  IIPEIIOIOKEHUE, OLICHUBATH IIPABWIBLHOCTH IOpsAKA
MIPOBEICHUS UCCIIC[OBAaHUSA, JEJIaTh BBIBOJBL, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIOICHHIA U OTIHITOB

1.9

NPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WU
(U3NYECKUX CBOMCTB TENI: CaMOCTOSTEIBHO COOMpPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMMCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYITUPOBATH BBIBOJBI

1.10

IPOBOJIUTH TPU HEOOXOOUMOCTH CEPHIO MPSMBIX HM3MEPEHHIA,
OIpeNieNiAs CpelHee 3HaueHHe H3MepseMON BeIMYMHBI ((POKyCHOE
paccrosiHue coOuparomeil JTUH3bI), 00OCHOBBIBATH BBIOOP cIloco0a

U3MEpEeHus (M3MEPHUTEIBHOTO MPHOOopa)

1.11

MPOBOJUTH HCCIENIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYUH C
HCIIOJIb30BAHUEM IIPSIMBIX HU3MEPEHHMU: IIAaHUPOBATH UCCIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl

HOHy‘{eHHOf/'I 3aBUCHUMOCTH (1)I/IBPI‘-I€CKI/IX BCINYHNH B BHAC Ta6JII/IL[I/I




rpauKoB, JeaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEOBAHUS

1.12

NPOBOJIUTh  KOCBEHHBIE  M3MEpPEeHHsT  (U3MYECKUX  BEJIHYUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATH WU3MEPEHHUs, CIEeAys NPEIJIOKEHHOW HWHCTPYKLUH,
BBIYUCIIAITh 3HAYEHUE BEJIMYMHBI W AHAJIU3UPOBATH IIOJYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBuUia TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1a00opaTOpPHBIM 000py10BaHHEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKU M3YYCHHBIX (U3UUECKUX MOJENECH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOUHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'0 AAapa

1.15

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBICHHA W HEOOXOIUMBIE

(bH3PI‘-I€CKI/Ie 3aKOHOMCPHOCTU

1.16

UCIIOJIB30BAaTh CXEMBl UM CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKHUX TPOLIECCOB TNPHU PEUICHUH Y4eOHO-PAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl MOCTPOSHHS N300paykeHH B IIIOCKOM

3epKaie ¥ coOMparoIeit TuH3e

1.17

MPUBOJIUTL TPUMEpHl  (HAXOAUTh WHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIIOIh30BaHMsl (PU3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU s obOecrieueHHss O€30MacHOCTH TpU  OOpamieHuu C
npuOopaMu ¥ TEXHUIECKUMHU YCTPONCTBAMHE, COXPaHEHUS 3JI0POBbS U

COOIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpee

1.18

OCYIIECTBIISATh MOUCK MHPOPMALUHU (HU3UIECKOTO COEPIKAHUS B CETH
WuTepHer, caMocTOsATeNbHO (OpMyIUpysl TOMCKOBBIM  3ampoc,
HaxOIWUTh IIyTH  OINpPENEJIICHUS  JOCTOBEPHOCTH  IOJyYEHHOM
MHpOpPMALMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCTOJNb30BaTh TPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUi  HaydHO-
MOMYJIIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHus, CIPaBOYHBIC
Marepuaibl, pecypcsl cetu MHTepHeTr; Biagers  npuUEMaMH

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMAIUU U3 OTHOH




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3llaBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE WH(OpPMAIUU W3 HECKOIbKUX HCTOYHHKOB (PH3UIECKOTrO
coJiepKaHusl, MyOJIMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW WU
HCCIIEIOBATENbCKOM  AESITENBHOCTH,  IPU  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yUYEHHBIN TOHATUNHBIN almapaTr u3y4acMoro paszaena
GU3MKN U COMPOBOXKIATh BBICTYIJICHHE Mpe3eHTalUel Cc y4éTom

0CcOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUM YYEOHBIX MPOEKTOB M UCCIEAOBAHHNA (PU3NUECKUX
MPOIIECCOB pacHpeAesaTh 00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMM  3aJa4aMM, CJICAWTb 3a BBIIOJIHCHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBHE,  IPOSBIAA  T'OTOBHOCTb

pazpemats KOHQIUKTHI




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

7 KIIACC

Kon
pa3zjiena

Kon

3JIEMECHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIIETO MHUPA

1.1

duszuka — Hayka O Ipupoje. SBiueHus npUpPOABL.
@usznueckue  ABICHUA: MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@usnueckue BeTMUMHBL.  M3MmepeHne  (U3NUECKUX
BenuunH.  Dusmueckue  npubopsl.  [lorpemHocTsh

U3MepeHnil. MexxayHapoIHasi CUCTEMA €IUHULL

1.3

EcrecTBeHHOHAYYHBII METOA MO3HAHUS: HAOIIOJCHHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIABWKCHHE THIIOTE3,
SKCHEPUMEHT TI0 TPOBEpPKE THUMOTe3, OOBsICHEHHE

HAOJII0OJaEMOTO SBJICHUS

1.4

Onucanue GpU3MUECKUX SBICHUN C MOMOIIBIO MOJIENIEH

1.5

[TpakTuyeckue pabOTHI:

H###Par###13mepeHne pacCTOSHUN.
#i#HPar##3Mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

##H#Par#H##0npenencHie pa3MepoB MajbIX Tell.
##H#Par#H##l3MepeHne  TemnepaTypsl IpU  IOMOLIU

KUJIKOCTHOIO TEPMOMETpA U AATUMKA TEMIIEPATYPBI

ITEPBOHAYAIJIBHBIE CBEJJEHM A O CTPOEHUUN BEIIIECTBA

2.1

H##H#ParfH##CTpoeHNE BELIECTBA: aTOMBI U MOJIEKYJIbI, X
pasmepbl.  OmBITHL,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###HPartHH# ] pmokeane  yactui,  BemiectBa.  CBA3b
CKOPOCTH  JBIDKGHHS  YacCTHI[ C  TeMIEepaTypoOi.

BpoyHoBckoe nBuxenue, tuddysus

23

B3anmopaeincTBre 4acTUll BEIIECTBA: PUTSIKEHNUE U

OTTAJIKUBAHUC




HHH#ParfH##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KHJIKOCTEM M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

24 B3anMoCBsI3p MeXAy CBONCTBAMH BEIIECTB B PA3HBIX
arperaTHhIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTuyeckue pabOTHI:
#HH#Parf##0OLeHKa [uaMeTpa aToMa METOAO0M PsiioB (C
ucrnoib30BanueM (Gotorpaduii).

2.6 HHHPar###OneITBl 1O HAONIONEHWIO  TEIIOBOTO

pacuIpeHust ra3os.
HHHPar###ONBITEl MO0 OOHApPY)KEHUIO JCWUCTBUS  CHII

MOJICKYJISIPHOI'O MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanungeckoe JBHXKCHUE. PaBHomepHOE u
' HEPABHOMEPHOE JABM)KEHUE
Hi##HPar#H##CKOpOCTb. Cpennsis CKOpPOCTh pu
3.2 HEPAaBHOMEPHOM [JBWXEHHMHU. Pacyér myTtu u BpeMeHH
JBUKCHUS
SBnenue uHepuuu. 3akoH HMHepuuu. BzaumoneiictBue
33 Tel KaK NpUYMHA U3MEHEHHUs CKOPOCTH JBUKECHHS TeEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par###InotHocTs BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIIE 00BEMA BellecTBa
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' IIOMOUIBIO AMHAMOMETPA
17 #Hi#HParfH##SIBnenne Tarotenuss U cwia Tsokectu. Cuna
' TSKECTH Ha IpYrux IaHerax. Bec tena. Hesecomocts
13 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHUE IOKOSL.
' Tpenue B IpUpoe U TEXHUKE
19 H#H#HPar###Crioxkenne CUJl, HaAIMpaBJICHHBIX IO OJHOU
' IpsAMOH. PaBHOZEHCTBYIOIAS CUTT
3.10 [TpakTuyeckue pabOTHI:




OmnpeneneHne CKOPOCTHM  PABHOMEPHOI'O  JABM)KEHUS
(wapuka B JKUAKOCTH, MOJEIU  DIEKTPUUYECKOIO
aBToMOOMIIT W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBKEHHUs Opycka WM IIapuka 110
HAaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIIOTHOCTH
TBEPAOIO Tena. OnpIThI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh PACTSOKEHUs (AedopMaruu) mpyKHHbBI OT
IIPWIOKEHHOM  cuibl.  ONBITBI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTb CWJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja U

XapakTepa COIPHUKACAIOLINXCsl IOBEPXHOCTEN

@usnyeckue SBICHUS B IIPUPOJE: NPUMEPHI ABWKEHUS C

3.11 Pa3IMYHBIMKA CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,
JIEVCTBUE CUJIbI TPEHUSI B IPUPOJE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, OIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJI, )KUJJKOCTEH 1 T'A30B
11 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIECHUS U
' YBEJIMUEHUS 1aBJICHUS
4o JlaBneHue raza. 3aBUCUMOCTH JIaBJICHUS Tra3a OT 00bEMa,
' TEMIIEPATYPbI
43 Ilepenaya naBieHus: TBEPABIMU TEINAMM, KUIAKOCTIMH U
' razamu. 3akoH [lackans. [TneBMaTHuecKkre MalIuHbI
3aBHCUMOCTh  JABICHHUS IKUJAKOCTH OT  TJIyOWHBI
4.4 Iunpocratuaeckuii mapagokc. CooOmiarommecs CoCybl.
I'mnpaBnuueckre MEXaHU3MBI
ATtmochepa 3emnn u atMocdepHoe naBieHue. [Ipuanasl
4 CYIIIECTBOBAHMS BO3AYIIHONW 0001049ku 3emiid. OmbIT
> Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTBI HaJl YDOBHEM MODSI
46 W3mepenue armocheproro naminenus. [IpuOopsr mms
' M3MEPEHUs: aTMOC(EPHOTO JTABICHUS
JleiicTBHE KUAKOCTM U Tra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreitankuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. BoznyxomnnaBanue




4.9

[TpakTuyeckue pabOTHI:

UccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
o0BéMa TOTpYKEHHOM B OJKUIKOCTh 4YacTH TeJja.
OrnpezenieHrne BBITAIKUBAIOIICH CUIIbI, IEUCTBYIONICH Ha
TENO, NOrpyk€HHOe B  KUAKOCTb.  lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JEUCTBYIOLIEH
Ha TeIO0 B JKHUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAIKMBAIOLLEH
CWJIBI, IEHCTBYIOIICH Ha TEIIO B JKUIKOCTH, OT 00BEMa
MOrPYKEHHOM B KUJKOCTh YaCTH T€Jla U OT IUIOTHOCTH
KUJKOCTH. KonctpyupoBanne  apeomerpa  WiIU
KOHCTPYMpPOBaHUE  JIOAKM M  OOpeAcsieHue  e€

Ipy30I0AbEMHOCTH

4.10

Ousnyeckue  ABIEHUA B IPHUPOJE: BIIUSIHUE
aTMoc(hepHOTro MaBJICHHS HA KUBOW OpPraHU3M, TUIABaHHE

pBIO

4.11

TexHudyeckue YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJAOIPOBOJA, THUIPABIUYECKUN IIpeECC,
MaHOMeETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanunueckast pabota
5.2 Mexanudeckas MOITHOCTb
53 [IpocThle MexaHM3MBI: pbluar, OJIOK, HAaKJIOHHAs
' m10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHne paBuiIa paBHOBECHS pblyara K OJIOKy
«3o0m0TO€  TpaBWiIO»  MexaHUKH.  KoaduumeHt
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuumanbHast SJHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 IlonHas mexaHudeckass SHEprus. 3aKOH W3MEHEHUs U
' COXPAHEHHUSI MEXaHUUYECKOHN HEPTUn
59 [TpakTuyeckue pabOTHI:




#HH#HPar###Onpenenenue pabOThl CUIIBI TPEHHUS TIpU
PaBHOMEpPHOM [IBJKCHMM Tejla I10 TOPU30HTaJIbHOU
noBepxHoctu. MccrnenoBanue yCIOBUK PaBHOBECHUS
peuara. Msmepenune KIIJ[ HakiIOHHOM MJIOCKOCTH.

N3yueHne 3ak0Ha COXpaHEHUS MEXaHUYECKON YHEPTUU

@usnueckue SABICHHA B IPUPOJE: pblYard B Tele

5.10
YeoBeKa
TexHuueckue yCTpOMCTBA: pblyar, IMOABWXXHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAsI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUSA
pasneja 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI ~ MOJEKYJISPHO-KHHETHYECKON
61 TEOPUH CTPOCHHS BemlecTBa. Macca U pa3Mepbl
' MoJieKys.  OmBITBI,  TOATBEP)KJIAIOIINE  OCHOBHBIC
MIOJIOKEHHS MOJIEKYJIIPHOKMHETUYECKON TEOpUH
Mogenu  TBEPAOro, OKUAKOIO M ra3oo0pa3zHOro
6.2 cocTosiHui BemiecTBa. Kpucrammuueckue u aMmopgHbIe
Tena
OOBbsicHeHHE CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUN MOJIEKYJISIPHOKUHETHYECKON
TEOpHUH
6.4 CMaunBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemnoBoe paciIMpeHue U cxaTue
66 Temmeparypa. CBsi3b TeMmmepaTypbl €O CKOpPOCTBIO
' TEIUIOBOTO JABMKCHHS YaCTHUI]
67 Buytpennss sueprust. CriocoObl H3MEHEHHsI BHYTPEHHEH
' SHEPIUu: TeIionepeada i CoBepIieHue padboTsl
6.8 Buasl Tenonepenaun: TEMIONPOBOJIHOCTh, KOHBEKIUS,




U3JIly4eHUe

KonnuectBO  TEMIOTHL. VYnenpHas  TEIIOEMKOCTH

6.9
BELIECTBA
TernmooOMeH u TemioBOoe paBHOBecHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpAEBAHNE KPUCTAJUINYECKUX BEIIECTB.
' VY aenpHas TEMIOTA MJIaBICHUS
[TapooOpazoBanue u  KoHAeHcarus.  Mcmaperwue.
6.12 Kunenne. VYpaenpHas  Temiora  mapooOpa3oBaHUS.
' 3aBHCHMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(HEpHOTro
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus ToIMBa. Y JeibHasi TeIIoTa CropaHus
[Ipunuuner  paGotel  TemnoBbix  aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUraress. TenoBble ABUTATENM M 3aIIMTa
OKpYKarollei cpeabl
3aKOH COXpAaHEHUS U MPEBPAIECHUs SHEPTUU B TEIUIOBBIX
6.16
nporeccax
[TpakTuyeckue pabOTHI:
HHHPar###ONBITEl IO OOHAPY)KEHUIO JEHCTBUS  CHII
MOJIEKYJISIPHOTO IPUTSKEHMUSL.
HHH#Parf##0NBITHL 1O BBIPAIIMBAaHUIO  KPHUCTAIOB
IIOBAPEHHOM COJIM WIH caxapa.
#HH#HPar###0OneITel 1o HAOJNIONEHUIO  TEIUIOBOTO
6.17 pacUIMpPEHMs Ta30B, )KUJIKOCTEU U TBEPIBIX TEIL.

#HH#HPar###Onpenenenue AaBleHUs BO3ayXa B OajuloHe
HITPHIIA.

HHHPar###ONBITEl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh
JaBIICHUs] BO3JyXa OT €ro oO0béMa W HarpeBaHUs WM
OXJIQXKICHHSL.

H#H##Par### IpoBepka TUNOTE3bl TUHEHHON 3aBUCUMOCTHU

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON




TpyOKe OT TeMIepaTyphbl.

#H#HPar##Habmonenue WU3MEHEHUs BHYTpPEHHEN
SHEpPIUU Tela B pe3ysbTaTe Terlonepeaadyd U padoThl
BHEIIIHUX CHIL

#H#HPar##llccnenoBanue SBJICHUS TEIUIOOOMEHA IIpH
CMELIMBAaHUU XOJIOAHOU U ropsiuei BOABI.
#HH##Par###Onpenenenue KOJIMYeCTBa TEIJIOTHI,
MOJyYEeHHOTO BOJAOH MpH TEIMIOOOMEHE C HarpeTbiM
METAJUTMYECKUM LIMIHHAPOM.

#HH#Par#H##0npeneneHie  yAEIbHOM  TEIIOEMKOCTU
BEIIIECTBA.

#i#H#Par###lccnenoBanue npouecca UCIapeHusl.
#H#HHPar###Onpenenenue  OTHOCHTEIBHOM — BJIAXKHOCTHU
BO3/yXa.

H#HHPar#H##0npenencHie yIeabHON TEMJIOThI IUIaBJICHUS

Jbaa.

6.18

dusuyeckue SBICHUS B MPHUPOJAC: IMOBEPXHOCTHOE
HATSOKCHHE W KANMWULIPHBIE SIBICHUS B MPHPOJE,
KpUCTAIIIBI B Tipupoe, u3nydenne ComHIla, 3aMep3aHue
BOJOEMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa,

HWHes, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJULAPBI, [PUMEPHI
HCIIOJIb30BaHUsl KPUCTAJLIIOB, JKUIKOCTHBIA TEPMOMETP,
JaTYMK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, IICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 OnexTpusanus Teia. /[Ba poga 3JIEKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona

7.2 (3aBHCHMOCTB CWJIbI B3aUMOJEHUCTBUS 3apsDKEHHBIX TEN OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXY TEJIaMH)

73 Onexrpuueckoe nosue. Hanpsyk€HHOCTD JIEKTPUUECKOTO

nosist. IIpyHOUN Cyneprno3uiuu 3JIEKTPUYECKUX I0JIeH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpudeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n
TUBJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
6 ONEeKTpUYEeCKUid  TOK.  YCIOBHA  CYIIECTBOBaHMS
' ANEKTPUYECKOr0 TOKA. ICTOYHMKYM OCTOSIHHOTO TOKa
HenicTBus 3JIEKTPUYECKOTO TOKa (TermoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTAX U razax
. Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
' HaIpsDKEHNE
79 ConpoTuBienue IIPOBOJHMKA. VY nenbHoe
' COINIPOTHBIIEHUE BEILIECTBA
7.10 3akoH OMa Juist yyacTKa Lenu
111 IlocnenoBarenpHOE W MapajlIeIbHOE  COEAMHEHHE
' IIPOBOJHUKOB
Pabota M MOIIHOCTH 3JEKTPHUUECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
13 DJNEeKTpUYECKUe LENd U TOTPEOUTETH 3IIEKTPUYECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHne
ITocTostHHBIE MarHuThl. B3auMOIEHCTBHE IMOCTOSIHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHutHoe none 3eMJIM U €ro
' 3HAYEHUE JUIS J)KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE 10JIE 3JIEKTPUUECKOTO TOKA.
' IIpuMeHeHNE ANEKTPOMAarHuTOB B TEXHUKE
JlelicTBHE€ MarHUTHOIO IO HAa IIPOBOJHUK C TOKOM.
717 DNeKTpoABUIaTedb MOCTOSIHHOIO TOKa. Mcnonbs3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHcIopTe
7.18 OnbiTel  @Papages.  SIBieHue  2IEKTPOMArHUTHOMN




nHaykuuu. [Ipasuno Jlenna

DnexTporesepaTop. CriocoOsr MOJTyYEHUS
7.19 ANEKTPUYECKON  JHEprumu. DNEKTpOCTaHIIMK ~ Ha

BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTUU

[TpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO STIEKTPHU3AIUHN T HHIYKIUEH

Y TIPU COTIPUKOCHOBEHHUHU.

UccnenoBanue nAEMCTBHUS DJIEKTPUYECKOrO IO  Ha

MIPOBOJAHHUKY M TUDIICKTPUKHU.

COopka u mpoBepka pabOTBI DSICKTPHUECKON 1N

MOCTOSTHHOTO TOKA.

W3mepenue u peryupoBaHme CHUIIbI TOKA.

N3mepenue u perynupoBaHie HAMPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HAMPSHKCHUS

Ha pPe3ucTope.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUIVHBI, IUIOLIAH TIOTIEPEYHOT0 CEYCHU U MaTepHalIa.

IIpoBepka mpaBuila CIIOKECHUS  HANpSOKEHUUM  IIpU
IIOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
IIpoBepka npaBuia A CHIbl TOKAa MPHU MapajlieIbHOM
COeAMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
NIEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIISIEMOM Ha pe3ucrope. Mccienosanue 3aBUCUMOCTH
CWJIbI TOKA, UAYLIETO YEPE3 JaMIIOYKy, OT HalpsKEHHUS
Ha Heil. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJIEHCTBUS IOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOIO MoJIsl IOCTOSIHHBIX MarHUTOB MpU
ux oObeAMHEHUM ©  pasaencHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




B3aUMOJCUCTBUS KATYIIKHM C TOKOM U MarHuTa OT CHJIbI
TOKAa W HalpaBJICHUd TOKa B KaTywmke. M3yueHue

,Z[GI\/'ICTBI/ISI MAariuMTHOIO IIOJid Ha IIPOBOJHUK C TOKOM.

KoHncTpyupoBanue u U3y4eHUE paboThI
3JIEKTPOABUTATEIIS. N3mepenue KILJ
AJIEKTPO/ABUTaTENbHON  YCTAHOBKH. OneiTel 11O

HUCCICOAOBAHUIO SABJICHUA BHGKTpOMaFHHTHOf/'I HHAYKIHA:
HUCCICIOBAaHUC M3MEHCHMI 3HAUCHUS U HaIlpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHUE
SBIIGHUST B  arMmocdepe, DJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE TOJie 3eMJIH, JIPEeid MOIIIOCOB,
pOJIb MarHUTHOTO TOJIS ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIIEpMETP,
BOJITMETP, PEOCTaT, CUETYUK IJICKTPUUYECKON DHEPIUH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTelIbHbIC
ANEKTPOTPUOOPHI (mpumepsr), AJIEKTPUUECKUE
MIPEAOXPAHUTENH, BJIEKTPOMArHuT, 3JIEKTPOJBUIaTelb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOT'O TOKA

9 KIIACC
Kon
Kopx snemenra [IpoBepsieMbIe AIIEMEHTHI COIEPKAHHS
paszznena
MEXAHUWYECKMUE ABJIEHUA
2.1 Mexanudyeckoe ABrkeHHe. MarepuanbHas — TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE NPSIMOJIMHEWHOE JIBUKEHUE.
8.4 CpenHsst W MIHOBEHHass CKOpPOCTb Tejla  IpU
HEPaBHOMEPHOM JIBKCHUU




Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

8.5
JBIKEHHE
8.6 #t#Par###CBoboaHOe nagenue. OnbITol [amues
#i#HPar#H##PaBHOMEpPHOE [IBUJKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u yacrota obOpamienusi. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTeNbHOE YyCKOPEHNE
8.8 Ilepssiii 3akoH HproToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertnii 3akon HeroToHa
8.11 HHHParf#H#] [puHIMI cyneprno3niuy cui
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHParf##Cunia  TpeHMs: CWila TPEHUS CKOJIBKEHUS,
813 CHJIa TPEHUS MOKOS, IPyTue BUABI TPEHUS
g 14 ##HParf##Cuiia  TSDKECTM W 3aKOH  BCEMHUPHOIO
' TATOTEHUA. Y CKOPEHHE CBOOOHOTO MaICHUS
8.15 JBmwxenne  mimaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOPOCTb. HeBecoMoCTh 1 meperpys3ku
| PaBHOBecue MaTepHaabHON TOUKH. AOCOIIOTHO TBEPIOE
8.16 TEJo
%17 #i#H#Par#H##PaBHOBecHe TBEPIOroO Tena C 3aKpEMIEHHON
' 0Cb10 BpauieHusi. MomeHT cuiibl. LieHTp TskecTn
8.18 Nmnynbse Tena. 3Menenne umnynbca. Miynbe cubsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HH#HPar#H##PeakTUBHOE ABM)KEHNE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTh
g2 PaGora cun Tsxkectu, ynpyroctd, TpeHusa. CBs3b
' SHEpPruu 1 paboThl
5 [lorennuanbHast dHEpPrus Tena, MOJHATOTO  HaA
823 MIOBEPXHOCTBIO 3EMIIN
8.24 [ToTeHumanbHast YHEPIU CKATON IPYKUHBI
5 ###ParfH##Kunernueckass  sHeprus.  Teopema o
825 KMHETUYECKON SHEPruu
8.26 HH#HPar#H##3aKoH COXpaHEHUS] MEXaHUYECKOW IHEPTUU




8.27

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJBKEHHUS Opycka
WIA JBIKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
Omnpenenennue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JIBIKCHUU 110 HAKJIOHHOM IIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
IBIKEHUHM 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAl HEUYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIbl HOpPMaJbHOTO JaBieHusa. OmnpenencHue
KodpduureHTa TpeHHus CcKoubxkeHus. OmnpeneneHue
KECTKOCTH TMpyXHHbL. OrmpeneneHue padbOTHl  CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU3OHTAIBHON MoOBepXHOCTU. OmnpexneneHue padOTHI
CHJIBl  YOPYrocTM  MNpH  moabéMe  rpy3a ¢
UCTIOJB30BAHUEM  HETOABM)KHOTO M TOJBHXKHOTO

OJIOKOB

8.28

duznyeckue SIBICHUS B npupoac: MpujinBbl U OTJIUBLI,
JABMOKCHUC I1JIaHCT ConHeyHoM CUCTCMBI, PCAKTUBHOC

ABHUKCHUC KUBBIX OPraHu3MOB

8.29

TexHuyeckue  yCTpOWCTBA:  CIUJIOMETP,  JATUUKH

I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWUYEC

KHME KOJIEBAHUMA 1 BOJIHBI

9.1

KonebarensHoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

KoJIeOaHUI: TIepUO/I, YaCTOTa, aMILTUTYAa

9.2

Marematnueckuin u IIPY>KUHHBIN MasITHUKU.

[IpeBpaienne sHeprun npu KojaedaTeTbHOM ABMKCHUN

9.3

3aryxatomme KosiebaHus. BpIHYXIeHHbIE KoJeOaHMs.

Peszonanc

9.4

Mexaunueckue BOJHBL. CBOMCTBA MEXaHHUYECKUX BOJIH.

HpOI[OJ'IbHBIC U IONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOIHbBI B




TBEPJIOM Telle, CEUCMUUYECKHIE BOJIHBI

9.5 3ByK. 'poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Wudpa3Byk U yabTpa3ByK
[TpakTuyeckue pabOTHI:
OmnpeneneHnue 4acToThl W Iepuojia  KoseOaHui
MaTeMaTHYECKOr0 MasiTHUKA.
OmnpeneneHnue 4acToThl W Iepuojna  KoseOaHWi
NPY>KUHHOTO MasiTHUKA
97 HccnenmoBanne 3aBUCUMOCTH  TiepHoAa  KojeOaHui
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH  Iepuoja  KoJjeOaHHit
NpPY>)KMHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBUCHUMOCTH nepuoa Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT Macchl rpy3a M XECTKOCTH
npy>XuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SIBICHUS B NPUPOAE: BOCHPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEHUCMUYECKHUE BOJIHBI,
IlyHaMH, 9XO0
99 TexHuueckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY H TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 31IEKTPOMArHUTHBIX BOJH

10.2 [IIxana 31€KTpOMarHuTHBIX BOJIH

103 OnexTpoMaruutHas npupoja cera. CKOpPOCTh CBeTa.

' BoinHOoBBIE CBOMCTBA CBETA

[TpakTuyeckue pabOTHI:

10.4 N3ydyeHne CBOWCTB  3JEKTPOMarHUTHBIX BOJH C
MIOMOIIIBI0 MOOMIJIBHOTO TenedoHa
@dusnueckue SBIEHUS B TpUPOAE: OHOJOTHMUYECKOE

10.5 neiicTBue BUJIUMOTO, yIBTpauOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 TexHuuyeckue YCTPOMCTBA: HCTIOJIb30BaHNE

OJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H
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CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozaens cBera. IcTOUHMKH cBETa
11.2 [IpssMONMHENHOE PaCIIPOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 IIpenomsienne cBera. 3akOH IPEJIOMIIEHUS CBETa.
' IlosiHOE BHYTpPEHHEE OTpAKEHHUE CBETA
11.5 JInnza. Xon ty4yen B 1uH3e
116 Ontuyeckast cucrema ¢oroannapara, MHKPOCKONA U
' TeJecKona
117 I'maz xkak omnrtuueckas cucrema. bimM3opykocTts u
' JaJIbHO30PKOCTh
1.8 Paznoxenue Genoro cBera B cnektp. OnbiTel HptoTOHA.
' CrnoskeHue crieKTpajbHBIX LIBETOB. Jlucnepcus cBeTa
[TpakTuyeckue pabOTHI:
#i#H#Par#H##lccnenoBanue 3aBUCUMOCTH yriaa
OTpa)XKEHUs CBETOBOIO JIy4ya OT yIJja NajJcHUs.
HH#HPar##l13yueHne  XapaKTepUCTHK  U300paKeHHS
IIpeIMeTa B INIOCKOM 3€pKalle.
#i#H#Par#H##lccnenoBanue 3aBUCUMOCTH yriaa
NPEJIOMJICHUSI CBETOBOTO Jiyya OT YIJIa TaJeHUs Ha
119 I'PaHULE «BO3yX — CTEKIION.
' #H#HPar##lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIei JIMH3HI.
#HH#HPar###Onpenenenue  (QOKyCHOTO pPAacCTOSHUS |
OIITHYECKOM CHIIBI COOMpPAIOILEH TUH3BI.
#H#HPar#H##ONBITEL IO pa3loXKeHHI0 Oenoro cBera B
CIIEKTD.
H##H#ParfH##ONBITHl IO BOCHPUATUIO I[BETA IMPEAMETOB
IpU UX HAOJIOIEHUH Yepe3 1IBETOBbIC (DUIBTPHI
®dusnueckue sBIEHUS B npupone: 3atMeHus ConHua u
11.10 JlyHbI, 1[BeTa Te€J, ONTHUYECKUE SIBICHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texunueckue YCTPOWCTBA: OUKH, IIEPUCKOII,




¢doToanmapar, ONTUHIECKUE CBETOBO/IBI
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KBAHTOBBIE ABJIEHUA
21 OmnbiTel Pezepdopna u 1uiaHerapHas MOAETb aTroma.
' Mogens aroma bopa
129 Hcnyckanue W MOTJOLIEHUE cBeTa aToMOM. KBaHTHI
' JIunenyaTele CIIEKTPbI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenune aromHoro sapa. HykimoHHas Monenb
' aTOMHOTO siapa. M30Tomnsl
125 PannoaktuBHele mnpespamenus. Ilepuosn mnomypacnana
' aTOMHBIX S7Ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUsS 3apsiiOBOTO U
' MacCOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
198 Peaknuu cunresa u aenenus saep. Merounuku sHepruu
' ConHia u 3BE37
129 Snepnas sHepretuka. JleMCTBHE  pagMOAKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[TpakTuyeckue pabOTHI:
HaGOmronenne CIUIOMIHBIX M JTUHEHYAThIX CIEKTPOB
U3JIy4CHHUS.
12.10
HccenenoBanue TPEeKOB: U3MEPEHHUE SHEPIUU YaCTULIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).
W3mepeHue paanoakTUBHOTO (poHa
@usznueckue SBICHUS B IPUPOAC: €CTECTBEHHBIN
paavoaKTUBHBIN ¢om, KOCMHMYECKHUE JIy4H,
12.11 PAaIUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PpAJMOAKTUBHBIX W3JIyYEHUNH HA OpPraHU3M
YEJI0BEKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

VMHJUBHyaJIbHBIA TO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpPoBePsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonumanue pond  QU3UKM B  HAYYHOHM  KapTHHE  MHpa;
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHMM NPUPOJBI, O POJIU DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomeid ponu (UMK B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHUH, 00 SBOJIOLUHU
¢u3nUecKux 3HAHUW W UX POJHM B IIEJTOCTHOH €CTECTBEHHOHAYYHOMH
KapTMHE MHUpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYIKAIOLIETO

MHpA, Pa3BUTHE TEXHUKH U TEXHOJIOTUU

3HaHUs O BHJAAX MaTepuH (BEIIECTBO U MOJE), O ABMXCHUH KakK
croco0e CyIIeCTBOBaHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHUSI BelIecTBa, O (PU3UYECKOH CYIIHOCTH SIBICHUH HPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHME pa3anyaTh SBJICHUS 0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3HMUECKUX SBICHUHN
B OKpYKalOLIEM MHUpE, BBIAEHAS HX CYLIECTBEHHbIE CBOMCTBa

(mpu3HaKK)

Bnaz[eHHe OCHOBaMH ITOHATHUMHOTO amnmnapara M CHMBOJIMYCCKOTO
SA3bIKa (pI/I3I/IKI/I 1 HCIOJIb30BAHUC UX IJId PCIICHHUA y‘-Ie6HI>IX 3aja4d,
YMCHHUC XapaKTCpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘-IGCKI/IC SBJICHUA H

MpOoHECCChl, UCITOJB3YA q)yHI[aMeHTaJIBHBIC N OMITMPUYICCKHUEC 3aKOHBI

YMeHne onuchIBaTh HU3YYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/I€ SBJICHHUA,

UCTIONB3YS (PU3HUECKUE BETHUNHBI

Bnanenne ocHOBaMM METOJOB HAy4HOTO IIO3HAHHUA C YUYETOM
coOroIeHnsT TIpaBUil OE30MacHOro Tpya: HaONoaeHHE (PU3NIECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3aIKCHIBATH €0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOIDI;
MIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITHUUH:
YMEHUE IUJIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATENILHO COOUpaTh
JKCIICPUMEHTAIBHYI0O  YCTAHOBKY II0 HMHCTPYKLUH, BBIYUCIATH
3HAQYCHHWE BEIMYMHBI U AHAIM3UPOBATH IIOJYYCHHBIC PE3YJIbTaThl C
y4€TOM 3aJaHHOM MTOTPELIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
MIPOBEACHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIICIOBAaHUN;
CaMOCTOSITENIFHO ~ COOMpPaTh AKCHEPUMEHTAIbHYI0 YCTAaHOBKY U
[IPOBOJUTH  HUCCJIECAOBAHME [0  HMHCTPYKLUMH,  IIPEACTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaOIUI U
rpauKOB, yUUTHIBATh MOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HUCCICI0OBaHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (pu3Mueckux  Mojenei
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENIO, MOJEIU CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPIABIX Tel, IUIAHETapHas MOZEIb aToMma,
HYKJIOHHAsi MOJEJb aTOMHOIO sipa) U YMEHHUE INPUMEHATh HUX JUIS

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA Tel, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMid MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh NPUIMHHO-CIICICTBEHHBIEC CBSI3U U
CTPOUTH OOBACHEHHE C ONOPON HAa U3yUEHHBIC CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmeHue pemaTth pacuéTHble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTONB3ysSd 3aKOHBl W (OpPMYJBl, CBS3bIBAIOIIUE  (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KpaTKOE YCJIOBHME 3ajauy,
BBISIBJIATH HEAOCTAIOIIUE JAaHHBIC, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0O0XOAUMBIE Ui €€ PelIeHHUs, UCTIONIb30BaTh CIPAaBOYHbIC AAHHBIC,
IIPOBOAMUTH pPAacu€Thl W OLEHUBATh PEATMCTHUYHOCTH IOJyYEHHOIO
3Ha4YeHUs1 (PU3NYECKON BEIMUYUHBI; YMEHHUE OIPENENATh Pa3MEpHOCTh

(bu3nUecKoil BETMUNHBI, TOJYYEHHON MPU PEIICHUH 3a/1a41

YMeHHe XapakTepu3oBaTh IIPUHLHUIBL  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIOJb3Ys 3HAHUA O

CBOWCTBaX (PU3UUECKUX SBJICHUH M HEoOXoIuMble (QHU3HMUECKUE




3aKOHOMEPHOCTH

10

YMeHHe UCHOJib30BaTh 3HAHUS O (PU3MYECKUX SBICHUAX B
MOBCEHEBHON KHM3HM s oOecrieueHHst O€30MaCHOCTH  NPHU
oOpamieHun ¢ OBITOBBIMH ~ HpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHUS 3JI0pOBbsI U  COONIONEHUS HOPM
HKOJIOTUUECKOT0 TOBEJICHHS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOUMOCTH TMPHUMEHEHHS JOCTIKCHMHA (UMK U TEXHOJIOTUH

I palfluOHAJIBHOT'O IMPUPOAO0IIOJIE30BAHUS

11

OnbIT mOMCKA, TNpeoOpa3oBaHMS M MPEACTABICHHUS HWHPOpPMALUU
(Gu3NYEeCKOro CoAepKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMH; YMEHHE OLICHUBATh JOCTOBEPHOCTH
MOJIyYeHHON WH(POpMAIMM Ha OCHOBE HWMEIONUXCS 3HAHUN U
JONOJHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJIb30BaThb  IIPU
BBITIOTHEHUH Y4YeOHBIX 3aJaHUil HAYYHO-MOMYJISPHYIO IUTEPaATypy
(bu3N4eCcKOro CcoaepKaHus, CIPABOYHBIE MaTepHajbl, PECypChl CETH
WutepHer; BianeHue 0a30BBIMM  HaBBIKAMHU — IpeoOpa3oBaHUs
uH(pOpMallUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
co3/laBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC PIH(l)OpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITIPOBEPJAEMBIX HA OI'D

1O ®U3HUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuyeckoe ABWkeHue. MarepuanbHas Touka. (Cucrema  orcuéra.
OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBHKeHHE. CpeaHsisi ckopocTs. Dopmyna Juist
1.2 BBIUMCIICHUS CpellHel cKkopocTh: v = S/t
PaBHOMepHOE NpSMONHMHEIHOE NBH)KEHHE. 3aBHCUMOCTh KOOPJAWHATHI Tejla OT
BPEMEHHU B CIIy4ae PABHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 x(7)=x, +vt
I'padvkn 3aBUCHUMOCTH OT BpPEMEHH [JISl TMPOSKIMH CKOPOCTH, IPOCKIIUU
NepeMelieHusi, IMyTH, KOOPAUHATHI TPU PABHOMEPHOM MPSMOIUHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIWHATHI Te€Jda OT BPEMEHHM B CIIy4yae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHOTO JIBH>KCHHUSL:
2
Se(@) =V, *f+ay* 5
@opMynbl I MPOCKIUU TEPEMEIIEHHUs, MPOCKUHUU CKOPOCTH U TMPOEKLIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKECHUU:
1.4 =u,, -t+a. - _
. s.(D)=vy, t+a, 5
v .([)=v,, +a,-t,
a,(f) =canst,
Uy,  — v, =2a.s,
I'padvkn 3aBHCHUMOCTH OT BpPEMEHH MJI TPOCKIUU YCKOPEHUS, MPOCKIIUU
CKOPOCTH, TPOEKIMU TMEepEMELIECHUs], KOOPAUHATHI MPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHHUU
CBobOogHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TAJCHUE Tela IO
1.5 BEpTUKAIN (ABMKEHUE TeJla BHHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHU JJsI TMPOEKLUUH YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPJAMHATHI MpPHU CBOOOJHOM TMAaJEHUM Tela IO

BEPTUKAIIH

CKOpoCTh pPaBHOMEPHOTO [BM)KEHHUS Tela IO OKpyXHOCTH. Hampasienue
CKOPOCTH.

@opmyna Ayl BBIYMCIEHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTU U MEPHOL

oOpareHus:
27R
U=
T

LentpoctpemurenbHoe yckopeHue. HampapieHne EHTPOCTPEMUTENHHOTO

1.6 yckopenus. @opmyria 11t BBIYMCIEHUS YCKOPEHUS:
2
a. = v
“ R
®opmyiia, CBSI3bIBAOIIAS IEPHO U YACTOTY OOpAICHUS:
1
V=
T
Macca. [1notHocTs Bemecta. @opmyiia i BBIYUCICHUS IUIOTHOCTH:
m
1.7 14
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHHe Cuil
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
ConanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CHJIbIL, JEHCTBYIOIIEN Ha
TEJI0
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F 21 = —Fi—>3
1> Tpenue nokost u TpeHue ckoapxeHus. opmyna A1 BHIYMCIECHUS MOAYJISI CHIIbI

TPCHUSA CKOJILXKXCHUA:




Frpzp»;\'

1.13

Hedopmarnuss tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOQ TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

m, -m-
F=G-—L1_2
R2
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHS.
®opmyiia a7 BBIYUCICHUS CHITBI TSDKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBuxenue mianet Bokpyr Connua. IlepBas kocMudeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas Gu3ndecKasi BeTHIrHa.
p=mo

Nmmnynsc cucremsl tei. M3menenue umnyisca. IMImyasce cuisl

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJI 3aMKHYTOI71 CHUCTCMBI TCJI:
D=myU; +in,U, =const

PeaxkTuBHOE NBUMKEHUE

1.17

Mexanunueckas pabota. @opmyna Asst BBIMUCICHUS Pa0OThI CUIIBIL:

A=F5cosao

Mexannueckas MOITHOCTE:

n=4
r

1.18

Kunernueckas u MOTCHIMAJIbHAsA SHCPIrU. <1)opMyJ1a JJISA BBIYUCJIICHUA

KUHETUYECKON DHEPTUU:

p)
mu-
E, ==

Teopema o kuHeTHUecKOU dHeprun. PopmyIia I BBIYUCICHUS TOTCHIMAIBHON




OHCPIUU TCJia, MOAHATOIO

Hag 3eMIIEit:

E,= mgh

Mexanuueckasi JHEPTUSL:

E=E.,+E ?

1.19 3aKoH COXpaHEHUsl MeXaHU4YeCcKoM 3Heprun. @opmyia JijIsl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUHU B OTCYTCTBUE CHJI TpEHUs: £ = const.
[IpeBparieHue MEXaHMYECKON SHEPTUU NPU HATTMYUU CUIIBI TPCHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Prruar. MomeHnT cuisl: M - Fl.
YcnoBue paBHOBECUS pblyara:
M +M, +..=0
1.20 -
[MoxBwxHbIN 1 HenoABWXKHBIN 0110KkU. KIT/I mpocThIX MeXaHU3MOB,
n= Anonesnzm
Asarpaqemaa
JlaBiieHue TBEPAOTO TENA.
®opMyna 1151 BBIYUCIICHUS 1aBJIEHUs TBEPIOTO Tea:
_F
S

191 JaBnenue raza. ATMochepHOe TaBlIeHUE.

' I'mapocratuyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyna 17151 BBIYUCICHUSI 1aBJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dygy,

1.22 3akoHn [lackans. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna JUisi ONpPENETCHUs BBITAIKUBAIOIIEH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM ras3:

1.23

FAm_ =pgVv

VYcnosue nnaBanus Tena. Ilnapanne CYJOB 1 BO3AYXOIUIaBAHUC




1.24

Mexannueckue KosnebaHusa. AMIUIMTYJA, NEpUOJ W YacToTa KoJeOaHUil.
®opmyiia, CBSI3bIBAIONIAS YACTOTY M NEPUOJI KOJICOaHUI:

1
vV=—
T

1.25

MareMatuueckuii ¥ MNPy KUHHBIM MasTHUKU. [IpeBpamieHue sHepruu Ipu

KOJIe0aTEIbHOM IBUXKECHUU

1.26

3aryxatomue konebanus. Beinyxaennsie konedanus. Pesonanc

1.27

Mexanuueckue BOJHBI. [IpoaosibHBIE M TONEPEYHBbIE BOJIHBL. [[1MHA BOJIHBI U

CKOPOCTD pacCiipoCTPaHCHUSA BOJIHBI:

r=v-T

1.28

3Byk. I'poMKocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIIE

nByx cpenl. MH(dpa3Byk U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepeHne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOIPPUIMEHTa TPEHUS CKOJIBKECHUS, paOOTHl CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CpeAHEH CKOPOCTH JBMKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu ABMKEHHH I10 HAKIOHHOM IUIOCKOCTH; YacTOTHI H
neprofa KoneOaHWN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W Mepuoja
KoseOaHui MPYKUHHOTO MAasTHHUKA,; MOMEHTA CHWJIBI, JICUCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YHPYrocTH MpH MOABEME Tpy3a C TMOMOUIbIO HEMOABM)KHOTO
610Ka; pabOThI CHUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
OIoKa.

HccnenoBanue 3aBHCHUMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTpyXKEHHOM
YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHUJIIbI
OT MAacChl TeJa; CUJIbl TPEHUS CKOIBXEHUS OT CUJIbI HOPMAJIbHOTO AaBICHUS U OT
pOa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOLICH B IPYKHUHE, OT CTEIEHU
nedopMaIuu Mpy>KUHBL, YCKOPEHUs: Opycka OT yriia HaKJIOHA HampaBIsIONICH;
neproa (4acToThl) KOJeOaHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpHOJa
KosjeOaHui MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPy KHUHBI;
UCCIICZIOBAaHNE HE3aBUCHUMOCTH Tepuoja KojeOaHHi HHUTSAHOTO MAasTHHKA OT

Maccel rpy3a. [IpoBepka yciaoBHs paBHOBECHS pbluara

1.30

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl JABHKEHUS C PA3IUUYHBIMU
CKOPOCTSIMH B )KUBOU U HEKUBOU NPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, IMPWIWBBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConneyHon CHUCTCMBI,




PEaKTUBHOE BU)KCHME JKUBBIX OPraHU3MOB, PbIYard B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EpHOrO JaBJICHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUeCKHe BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYUKU TIOJIOKCHUA, PACCTOAHUSA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIHWIIHUKH, PAKECThI, pblYyar, HOZ[BH)KHBIﬁ n

HEMOJIBIKHBINM OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

t31 cooOmIarmuecs: cocypl, YCTPOMCTBO BOJONPOBOJAA, THIAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3IXOJIOT,
UCTIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHHUKE
2 TEIUUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS
2.1 BemiecTBa. Mojenu TBEPIOTO, KUIKOTO M Ta3000pa3HOrO COCTOSHHM BEIIECTBa.
Kpucrannuueckue u amopgHbIe TeIa
55 JlBmkenne 4vactul BemiecTBa. CBsI3pb  CKOPOCTH  JBMXKEHMSI 4acTHUIl C
‘ Temnepatypoil. BpoyHoBckoe nBuxkenue, Tudpysus
23 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
24 TemnoBoe paciIMpeHue U cxxaTue
2.5 TernnoBoe paBHOBECUE
26 Buytpennss sneprusi. Pabota u Temuomepenauya Kak CIOCOOBI M3MEHEHHS
‘ BHYTPEHHEN SHEPrUuu
2.7 Bunel Temnonepenayn: TENJIONPOBOJHOCTb, KOHBEKLINS, U3TyUEHHUE
HarpeBanne wu oxnaxaenue t1en. KoamdectBo  TemioTsl. Y aenabHas
TEIIOEMKOCTb:
2.8 .
O=cm(t,—t,)
3aKOH COXpAaHEHUs PHEPrMM B TEIUIOBBIX IpolEeccax. YpaBHEHHE TEILIOBOTIO
Oananca:
2.9
0,+0, +..=0
Ucnapenue u koHueHcauus. V3MeHeHHE BHYTPEHHEH SHEpPruM B IpoOLECCE
210 uUcnapeHus W KoHaeHcauuu. KuleHue IKMOKOCTH. YenbHas TeIuloTa

napoobOpazoBanus: L = O/m

2.11

BnaxnocTs BO31yxa




IInaBnenue wu Kpucraimsauus. I3MeHeHHe BHYTPEHHEW DSHEPruu IIpU

IJIaBJICHHUU U KpUCTAJIJIM3allUN. YI[CJIBHaH TCILJIOTA ITJIaBJICHUA !

2.12 .0
==
m
BHyTpeHHss sHEprus cropaHys TOIUIMBA. Y A€JIbHAs TEIIOTa CrOpaHus TOIUIMBA:
2.13 q=0/m
2.14 [TpunnME! paboTh! TermnoBbix aurareneit. KI1/[ TerioBoro apuratens
IIpakmuueckue pabomul
N3MepeHnne ynenbHON TEIUIOEMKOCTH METAJUIMYECKOr0 LWIMHApPA; KOJIUYECTBa
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmepaTypbl (UKCHPOBAHHOM
Maccel, B KOTOPYIO OIIyIIEH HAarpeTblii LWIMHApP;, KOJHWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HAarpeThIM LMJIMHAPOM, IOCJIE ONYyCKAaHUS €ro B BOAY KOMHATHOMN
TEMIIEPATypbl; OTHOCHUTEIBHOW BIIAJKHOCTH BO3AYyXa; YAEIBHOM TEIUIOTHI
IaBieHus Jpaa. MccnenoBaHue HW3MEHEHHs TeEMIEpaTypbl BOABI  IIPU
Pa3NUYHBIX YCJIOBUSX; SIBICHHUS TEIJIOOOMEHa NpU CMEIIMBAHUHM XOJIOJHOW H
ropstuei BoAbl; IpoLecca NCIIapeHUs]
DQusuueckue A61eHUA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHUE W KalMJUIAPHBIC
2.16 SBJICHUS B NPUPOJAE, KPUCTAIBI B Npupoie, usinydyeHue ConHLa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEesl, CHera
Texnuueckue ycmpoticmea: KalWUISApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,
517 KHUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TUIPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusaius Tei. J[Ba BUuaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. I[lpuHiun
‘ CYNEPIIO3UIINH JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn osnexrpuyeckux 3apsgoB. [IeHcTBHE JJIEKTPUYECKOrO MOJA Ha
‘ aNeKTpudecKue 3apsiibl. [IpOBOJHUKN U TUANEKTPUKH
3.6 ITocTosiHHBIN A51eKTpUYECKUil TOK. JleficTBuUs 3nekTpruueckoro Toka. Cumia Toka.




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

3JICKTpI/I‘-IeCKOe COIIPOTUBJICHHC. y,Z[GJIBHOG SJICKTPHUYCCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
13 3akon Oma 1i1s1 yyactka snektpuyeckoi nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
c TT—TT T P_
I,=1,: U=U,+U,; R=R +R,
3.9 [TapannenbHo€ COeIMHEHNE MPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=U;;I=I+1; Rzi.
1 1
B - 2
CMmelnaHnHble COEeTMHEHUS TIPOBOTHUKOB
3.10 PaGora u momrHOCTE AntekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyins — Jlenia:
2
310 OneiT Dpcrena. MarHuTHoe TmoJie MNPSMOTO MPOBOJHMKA C TOKOM. JIluHUM
MarHUTHON UHAYKIIUU
113 MarautHoe 1ojIe IIOCTOSHHOIO MarHura. B3anmMoaeHdCcTBHE TNIOCTOSHHBIX
MarduToB
3.14 JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBnenHue 3nekTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna
Ipaxmuueckue pabomul
N3mepenne  AJIEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.
3.16 WccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIIOUKa), OT HAMpPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
COMPOTHUBIIEHUSI OT JJIMHBI IPOBOJHUKA, IJIOIIAIN €ro MONEPEYHOr0 CEUYEHHUS U

YACIIBbHOTO COITPOTUBJICHHA.




HpOBepKa nmpasujia JJIsd 3JICKTPUUYCCKOI0 HAIPAKCHHA IMPU MOCICAO0BATCIBHOM
COCAMHCHHWU IIPOBOJHUKOB; IIpaBUWJia IJId CHJIBI SJICKTPUUYCCKOIO TOKa IIpHU

NapajuieIbHOM COEAMHEHUH IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 npupooe: DIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE TOJe 3eMiu, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS IS KU3HH HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea.: 3IEKTPOCKOI, aMIIEpMETp, BOJIBTMETpP, pPEOCTar,
CUETUYMK  DJIEKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETUTENbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAaHUTENH, DIEKTPOMAarHUT, OSJEKTPOJBUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKA
3.19 DnexTpoMarHuTHble BOJIHbI. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens ceera. [IpsAMonMHENHOE paclIpOCTPaHEHHUE CBETA
3.21 3akoH oTpaxeHus ceTa. [lnockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH MPENOMIIEHHS CBETA
3.23 Hucnepcus cseta
394 JIunza. Xox nydeil B nuH3e. PoKycHOE paccTosiHUE JIMH3BL. OnTHueckas cuiia
' muH3el: D = 1/F
3.25 I'na3 xak ontudeckas cucrema. OnTHuecKue npruoopsl
IIpaxmuueckue pabomuwl
#H#HPar##l13MepeHre  ONTUYECKON CHIIbl coOHMparoniei JHH3BI; (OKYCHOTO
paccTostHUsL COOMpAIOIIel JIMH3BI (10 CBOWCTBY PaBEHCTBA pa3MEpOB NpeaAMETa U
n300pakeHus], KOTAa MPEeAMET PAcIoyioKeH B JIBOMHOM (hoKyce), MOoKa3aTes
3.26 MPEJIOMJICHUS CTEKJIA.
#H#HPar##llccnenoBanue CBOMCTBA M300pakeHUs], MOJYYECHHOTO C IMOMOIIBIO
cobuparomield JIMH3bI, W3MEHEHHs (OKYCHOTO PACCTOSHHUS JBYX CIIOXEHHBIX
JIMH3; 3aBUCHUMOCTH yIJla TPEJIOMIICHHUs] CBETOBOIO Jy4a OT YIJla MajJeHUs Ha
IpaHMIIE «BO3YX — CTEKIIO»
397 Qusuueckue senenus 6 npupode. 3atmenuss ComHua u JlyHbl, 1BeTa Ted,
' OIITHYECKHE sIBIIEHUS B aTMochepe (1BeT Heba, pedpakuus, paayra, MEPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (oToanmapaT, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PagnoaktuBHOCTh. Anbda-, Oeta-, ramma-uznyyenus. Peakiuu anbda-u Oera-




pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto ansa-uactuil. [lnanerapaas Moaenb aToma

4.3 CocraB aromHoro szpa. 3oronst

4.4 IIepuon nomypacnaza aTOMHBIX sIIEp

4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue s6NeHUs 6 Npupode. ECTECTBEHHBIH paJUOAaKTHBHBIH (oH,

4.6 KOCMHUYECKHE JIy4H, pPaJUOaKTUBHOE MW3JIy4EHHE MPUPOAHBIX MHHEPAJIOB,
NeICTBUE palMOAKTUBHBIX U3JIyUYE€HUIN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIbHBIN T03UMETp, Kamepa

BuiibcoHa, sinepHas 3HepreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Gusuka: 7-i1 knacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/laHue, nepepadboTaHHOE
[Teppimkun .M., IBanoB A.W. AxunonepHoe o61iectBo «31arenbeTBo
«IIpocseuienue»

» Gusuka: 8-i1 knacc: 0a30BBIN YPOBEHb: YUueOHUK; 3-€ U3JjaHue, nepepadoTaHHOE
[Tepeimikun .M., IBanoB A.M. AxuronepHoe o61mecTBo «M3narenbcTBo
«IIpocseuienuey

» Gusuka: 9-i1 knace: 6a30BbIN YpOBEHb: YUueOHUK; 3-€ U3/jaHue, nepepadoTaHHOE
[leppimikun 1.M., I'ytHuk E.M., UBanoB A.U. u np. AKiimoHepHoe 00IIECTBO

«MN3nmarensctBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
®dusuka. 7-9 knacc. Meroauueckoe nocoodue k yueonuky A.B. Ilepsimikuna (k

HoBOMY yueOHuky). ®I'OC | ['pomiieBa Onbra Unsunnuna

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://3.shkolkovo.online/catalog?Subjectld=4






