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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIEIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepenne CKOpOCTH NPSAMOIUHENHOTO JIBHKEHHUS.
HabGntonenue siBeHUs] UHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TEII.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.
Jlabopamopnwie pabomul u onvimol.

1
2
3
4. HabnroneHne u3MEHEHUs: CKOPOCTH MPU B3aUMOJIEHCTBUU TeE.
5
6

1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOU INIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPYXHUHBI OT TPUIIOKEHHOU CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KUAKOCTEH 1 ra3os.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmeparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. Coolbmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue necTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTpyKEHHOHN B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
[IOrPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPTHH.

8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUYECKOU TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bupr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KonnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenuwe. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHUS.

BrnaxHocTs BO31yXa.

DHeprus TOIIMBA. Y IeJIbHas TEMJI0Ta CrOpaHusl.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENMN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.



Hemoncmpayuu.

1.

2
3
4.,
5

L ® N D

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabmroieHue sIBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
Habmto1eHue TemmoBoro pacmupeHust Te.

V3meHenne naBieHUsS Ta3a MPU U3MEHEHHH 00bhEMa M HArpEBaHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypPhI.

Buner Teronepenadm.

OxJakIeHue TPy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHHH padOTH BHEITHUMH CHUIIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmoienne kuneHus.

. HabmroieHue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJTIOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00béMa M HarpeBaHUs W OXJIAKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
TerIonepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanre SBICHUS TEIUIOOOMEHA IIPH CMEIIMBAHUM XOJIOTHON M
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJITMHAPOM.

OnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCrapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMJIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa sieKkTpuyeckux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).



Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA H3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. [locnegoBarenbHoe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIEeCKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHWE 3IEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE INIEKTPOCKOTIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIMS.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I'a30BbIM pasps.
. U3mepenne cuiibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuYeCcKOro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnbiTl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCJIOBUH €Tro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnepoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryaupoBaHue CUJIbI TOKA.

N3mepenne 1 peryjJupoBaHue HaNpPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINIPOTUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CHJIbl TOKa MPU TaApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboThI ANIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTop.
OrnpeneneHne MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
PE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenqoBanre MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
O00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanne AEHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMOJMHENHHOEe JBuKeHue. CBOOOIHOE
naaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE 1O OKpY>KHOCTH. llepwon u yvacrota oOparieHwus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsixecTn.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEepruu 1 padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NnpykuHbl. Knnetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIUH.



Jlemoncmpayuu.

1.

o u k~ow

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

Habnronenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCU€Ta.

CpaBHEHHME NyTeW W TPAcKTOPUM IBMIKEHUS OJHOTO M TOrO Xe Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHMUS.
HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

Habmroienue 1BUKEHUs Tella 10 OKPYKHOCTH.

HabmroieHue MexaHn4ecKuXx sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBUKCHUU
OTHOCUTENBHO KaOMHETA (PU3NKH.

3aBHCHUMOCTh YCKOPEHUS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HAa HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MeHeHne Beca Tesa IMpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
Habnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP JABUKEHUH TEJIA MO IEVCTBUEM
IPY’KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JabHEHUIIETO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JIBHKSHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCHMOCTH  CHJIBI TPEHHUS CKOJIBKCHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTH TPYKUHBI.



9. OmpeneneHne pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOIBUKHOTO OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHMsl M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxaronme — kojeOaHus.  BeIHyX7AeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkOoCTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3ByKa. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJjieOaHWM Te IIOH HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIIPYTOCTH.

HabGmronenue koiaebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnrogenue BIHYKAEHHBIX KOJI€OaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

HaoGmro1erre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasITHHKA.

2. OmnpeneneHue 9acTOTHl U Meproa KojaeoaHui MpyKMHHOTO MasSTHUKA.

3. HccaenoBanue 3aBUCHMOCTH MEPHOJIa KOJSOAHWH MOABEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIHE  3aBUCHUMOCTb Mepuoja  KoJeOaHuit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

o Uk w N



Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEeKTpOMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszgen 11. CBeToBbI€ AABJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku ~— cBerta.  IIpsamonuHelriHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyyenune n300paxxeHU# B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XO0J 1y4Yer B pacCEenBaIOIIEH JIMH3E.

[Tomrydenue n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tonyuenue 6em0r0 CBETa IPH CIOKEHUH CBETAa PAa3HBIX I[BETOB.
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Jlabopamopnsie padomul u onvimol.

1. HMccnemoBanue 3aBUCUMOCTH yIJla OTPaKEHHUS CBETOBOIO Jyda OT yria
MaJICHUS.

2. M3ydeHue xapakTEepUCTHK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
IIaJICHNS] HA TPAHUIIE «BO3LYyX—CTEKIION.

4. llonmyueHnue U300pa>keHUI C MOMOIIBIO COOUPAIOIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITEl IO BOCHPHATHIO LIBETA MPEAMETOB IPH UX HAOJIOJCHHH 4Yepes3
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmnbiTel Pezepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u NMoromeHne cBeta aroMoM. KBaHThI. JInHEYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykionHas wmopens aromHoro sAnpa. Msoromsl. PannoakTuBHBIE
npespaiueHus. [lepuon nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsA0BOTO M MACCOBOIO YHCEIL
OHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U dHEpruu. Peakuuy cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYEHUUW HA IKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmonenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydyeHusi NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

2. HccnepoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IToBTOPUTEIBLHO-00001AKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0OMINI MOTYJIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
U 000OmieHHsT MPEAMETHOTO  COACpX aHUs M ONbITa  JIESITEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K



OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (u3uke i 00ydarommxcs,
BBIOPABIIKX ATOT yUYEOHBIN MPEaMET.

[Ipy M3y4eHUH TAHHOTO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUMBAETCsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHUE YMEHUAMH OOBICHATH (DU3HUECKUE
SBJICHUS, IPHUMEHSSI IOJyYEHHBbIE 3HAHUS, pellaTh 3aJayd, B TOM 4YHUCIE
KaueCTBEHHBIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO NEATEIBHOCTHBIM XapaKTep JAHHOTO pas3fielia pealu3yercs
32 CYET TOro, 4YTO OOy4YaloIIMecs BBINOIHIIOT 3aJaHus, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU paclo3HaBaTb M HAYYHO OOBACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUPOE U MOBCEIHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHbIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyuCIe 15 IPOBEPKU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO UCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIUU HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUJOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYKIE€HUU OOLIECTBEHHO 3HAYMMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIUNA, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUINUECKUX
SBJICHHH W MPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HUECKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIIeHMs, BbIOOp Haunbosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(GU3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIAEA0OBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAILHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
POBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3IMIHBIC METObI, MHCTPYMEHTHI U 3alpPOChI MPU MTOUCKE H
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe HeiCTBHA:

B X0Je OOCYXXJEHHs y4eOHOro MaTepuana, pe3yJjbTaToB JadopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/Jadyd W TOJJCpIKaHHE
01arokenaTeaIbHOCTH OOIICHUS;

COTOCTaBIISATh CBOM CYXICHHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB
Juajora, OOHapyKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIH;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIISATh PE3YIbTAThl BEITIOJTHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W HCIOJB30BaTh  IMPEUMYIIECTBA  KOMaHIHOM M
WHIUBUIYaJIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HHU3HUYECCKOM
poOJIeMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
mo e¢ IOCTIKCHHIO: pacHpeleisaTh POJH, OOCYKIaTh TPOIECCH H
pe3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsT KAaU€CTBEHHOI'O Pe3yJbTara Io
CBOEMY HAIpPAaBICHUI0O W KOOPAWHHUPYS CBOM JEUCTBUS C JPYTUMHU
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITETILHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsAX, TPEOYIOMNX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITENTEHO COCTaBJIATh AIITOPUTM PelieHusT (PU3NUECKOl 3aJaun W
TUTaHa HMCCIIEJIOBAHUSA C YYETOM HMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) pe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;



CTaBUTbh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepenaya JaBiICHHUS TBEPABIMU TeEJIaMH, S>KUIKOCTAMH H
razamy, arMocepHoe JaBie€HHME, IUIaBaHWE Tell, [peBpalleHus
MEXaHUYECKOM SHEPruH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpYy’)XalollleM MHupe, B TOM 4Hucie (U3HUECKUE SIBICHUS B NPUPOJIE:
OpUMEPHl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUA B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJe 4YeJI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;
OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHASI SHEPrus), MpU ONHUCAHUM MPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICH  HMCHOJIb3YEMbIX  BEJIMYUH, HUX
00O3HAUYEHUA M EIUHUIBI (U3NYECKUX BEIUYMUH, HAXOIUTH (POPMYJIBI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMUHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOXKEHHUs Cuil (BAOJIb OAHOW mpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, TPU OTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBl U
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIN3a
YCIJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
($U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
OpeanoyiokeHue  (TMHoTe3ly),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYJ0BaHMUS,
3alMChIBaTh XO/1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBINIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYEHHOM YacCTU TeJa U OT IUIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTaBaHMsSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIONHATh WM3MEPEHUS, CJenys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl TOJTYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIC
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJNTHh KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHWE  BO3/AyXa, BBITAJIKUBAIONIAs  CWJIA, JCHCTByIOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUU HW3MEPEHHM COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOPMAIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CPaBHEGHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

WCITIOJIH30BATh MPHU BBITIOJTHEHUH YUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy (QPHU3MYECKOTO COAEpX aHHs, CIPABOYHbIE MaTepHAabI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
qucie MyOJMYHO JAenaTh KPAaTKUE COOOLIEHHsI O pe3yjbTarax MpPOEKTOB
WIM YYEOHBIX MCCIEJIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBbI TOHATUHHBIMN amnmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALINEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JABHKECHHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JBUIATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath SBJCHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYeHHUE),
AJIEKTPU3ALUA TEJ, B3AaUMOJCHUCTBHUE 3aAPSA0B, JEUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KarollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULIPDHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOoB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBIICHUH;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
duznyeckre BEeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, YJACNbHAs TEIUIOTA
IUIaBJICHUS, yJeNbHas TeIUIoTa NapooOpa3oBaHMs, YJeJdbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIBHAsl BIAXHOCTHh BO31yXad, JJICKTPUYECKHMU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAENbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT MCHOJIb3YEeMbIX BETUYHH, 0003HAYEHUS U E€IUHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOW TEOPHUH
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Omnopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHU,
($U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuats pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCJIOBUS 3a/lauyd 3alMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ peuleHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3YysI OMHCAHME HCCIECIOBAHMS, BbIICIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrIoNIaroieil)



MOBEPXHOCTH, CKOPOCTh UCHAPEHHUsI BOJABI OT TEMIIEPATYpPbl >KUIKOCTH U
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TN W B3aUMOJICHCTBHE
AIIEKTPUYECKUX 3apsoB, B3aUMOJACHCTBHE TOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alMsl MarHUTHBIX TMOJE€H IOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS Ha HPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
00Opy10BaHus, ONUCHIBATH XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIIIOJIHATh  NpPSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]yXa, CWUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DM3MUECKUX BEIUYUH, CPaBHUBATH
pe3yabTaThl U3MEPEHHM ¢ YUETOM 3a/IaHHON aOCOJIIOTHON MOTPEIIHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIWHBI, IUIOMAAW MOIEPEYHOTO
CEUEHHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHKUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOJAHMK, OT HamNpsOKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCJIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, Cilenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJAE TaOMUIl W TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM HCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs] (PU3NYECKUMX BeIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MPEANOKEHHOW MHCTPYKIUHU, U
BBIUUCIISATh 3HAUCHHE BEJINUMHBI,

COOJTI0OIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YyYECHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM (>KHJIKOCTHBIN



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CTOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUUCCKUX
ernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUN B TIOBCETHEBHOM
KU3HH JJIs1 oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIIEH Cpesie;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TyTEM CpaBHCHHUS
JOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJIB30BATh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUl HAYYHO-TIOMYJIIPHYIO
JUTEPATYpPy (U3HUECKOTO  COJEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu MIHTEpHET, BiIaeTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTrO
ColepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YUYCHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpPU  BBHIMIOJHEHUU YYEOHBIX TMPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB pacHpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATeTLHOCTh TPYIIIbBI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3pemniaTh KOHMIUKTHI.

K koHIy 00yudeHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
TIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,



CHEKTpPbI UCIYCKaHHs U MOTJOLIEHUs, anb(da, 0eTa- U ramMmma-u3IydeHus,
W30TOIIbL, SIIEPHAS] SHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHUE, CBOOOJHOE
naJicHuEe Tel, PABHOMEPHOE JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBJKEHHE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAasl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacrmo3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUAMMOTIO,
yAbTPaUOJIECTOBOTO W PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyUYEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM IEPEBOJMTH IPAKTUYECKYIO 33Jady B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKK) (PUINUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSsi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUM, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYroCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEHUs, BEC Tejla, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
NOJHATOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYKUHBI, KHUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas SHEepIrus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMIICHUS CPEbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIb3YEMBIX BEJIUYHH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTbH rpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULHUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMILYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCE
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1IaroB C ONOpOW Ha 2—3 U3YYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarty pacyéTHble 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJayd 3alUChIBaTh KpPaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIECHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nuecKkon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEICHHSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3y4dyeHHe BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSAMOJIMHEHHOE PacCIpOCTPAHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHUsl MpeaMera B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarhl,
bopMyJIMpPOBAThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYCHHE H3MepsAeMOill BelauuuHbl ((POKyCcHOE paccTosHuE
cobuparomeit  JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PUOOpPa);



OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX H3MEpPEHUM (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOAHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPpaKEHHUs CBETa OT yIJia MaJeHUs U yrjia MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nUecKuX BETUYMH B BUAEC TaOJNMIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIeI0BaHuUs;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3UUECKUX BEJIMYUH (CpeIHss
CKOpPOCTh M YCKOpDEHHE Tella TpU PaBHOYCKOPEHHOM IBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKUHBI, KOAIDPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KoieOaHuii MaTeMaTHYecKoro W MPY>KUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BEITIOJTHATh U3MEPCHUS, CIICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCISTH
3HAUYECHHME BEJIMYUHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJEelb aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CIUJOMETP, NATYUKH TOJOKCHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHHUS N300paKEHH B IIJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamu u



TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYIKAIOILEH CPEAE;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HHTepHeTe, caMOCTOATENbHO (OPMYIHPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEIIBHBIX HCTOYHUKOB;

MCITI0JIB30BAaTh MPHU BBIOJIHEHUHN YYE€OHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXNaHMs, CIPABOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIECHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 1
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 5 1 bubmuorexa [JOK



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

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

3.3 Cuna. B 11
. BHARTCII https://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 3
Alaprertue xatxoCTH https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBiICHHe > https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 6 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 17
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
5.1 Pa6 3
aboTa I MOTLHOCTE https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie Mexati3MbI 4 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
5.3 M 3
CXATITCCRAL FHEpTiA https://m.edso0.ru/7f416194
Hroro no pazneny 10
Pasnen 6. [IpomexyTouHasi aTrecTanus
6.1 [TpomexxyTouHast aTTecTarus 1



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

Hroro no pazneny

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

60

12




8 KUIACC

KoauyecTBO 4acos

Ne n/m HanMeHOBaHHUe pa3aesioB U TeM KonTpoabHbie IIpakTHYeCKHE DyiekTpoHHBIE (I(POBLIE)

Bcero
NporpaMMel padoThI pa6oThI o0pa3oBaTejibHbIE pecypchl

Paznea 1. TenmyioBble ABJICHUA

1.1 CrpoeHue 1 CBOWCTBA BElIeCTBa 6 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubnmnoreka IJOK
1.2 T 21 1
CIUTOBHIC HPOHECER! > https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 27
Pa3pen 2. DinekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
51 DNEKTpUUYECKHUE 3ap4/Ibl. 3apsHDKEHHBIE TENa U 6 1 bu6mmoreka [IOK
' UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.2 II 5 5 18 1 7
OCTOIHBIN SNCKTPHACCKHH TOK https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
2. M 1 2
3 ATHITHPIC ABTCHIA > https://m.edsoo.ru/7f4181ce
24 S EKTOOMA . ; 3 butmmoreka [IOK
. TpOMarHuTHas1 NH, Hs1
HERER AV https://m.edsoo.ru/7f4181ce
Hroro no pazneny 32
Pa3nen 3. IIpome:xxyTouHas aTTecTanus
3.1 IIpomexxyTouHas arTecTanus 1
Hroro no pazneny 1
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 62 3 15



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 9 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 15 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aK0OHBI COXpaHE 9 3
KOHHL COXpaticii https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 33
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 6 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 7 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 13
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny )
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 5 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> (CTpoeHiie ATOMHOTO 1pa > https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1
>3 FICPHBIC PEaititii https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 16
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [IpomexyTounas aTrecTanus 1
6.2 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 8 5 bubmmorexa [IOK
' Kypca pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 90 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosanuyecrBo yacos
Ne i/ Tema ypoka KonTposbHbie IIpakTHYeckue
Bcero
padoThI padoThI

®u3uka — Hayka o npupoae. SABnenus npupopl. Puznyeckue

1. sIBJI€HUA. MeXaHU4eCKre, TEIIOBBIE, JJIIEKTPUUECKUE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBIICHHS

2. dusnyeckre BEIUYHUHBI U UX HU3MCPCHUEC 1

3 VYpok-uccnenosanue "M3mepenue temMnepaTypsl Ipyu HOMOLIU 1 1

' JKUAKOCTHOTO TEPMOMETpA U JaTYUKa TeMIiepaTypbl"

Kak ¢usuka u 1pyrue eCTeCTBEHHbIC HAYKH U3YYalOT IPUPOTY.

4. EcrecTBeHHOHAY4YHBIM MeTOA o3HaHUS. Onncanue GU3HIECKUX 1
SIBJICHUM C ITOMOILBIO MOJEJIEH
Ypoxk-uccnenoranue "[IpoBepka THIIOTE3HI: JATLHOCTH HOJIETA

5. | mapuka, mynieHHOTO TOPH30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe 1 1
BBICOTA ITycKa"

6 Crpoenue BemectBa. OIBITH, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE 1
BEIIECTBA

7. | JIBW>KEHHE YaCTHIl BEIIECTBA 1

3 VYpok-uccienoBanue «ONbITH 10 HAOIIOASHUIO TEIIOBOTO 1 1
pacIIpeHHs Ta30BY

9. ArperarHbie COCTOSHUSI BEIIECTBA 1
B3anMocBsI3b MeX 1y CBOWCTBAMH BEILIECTB B PA3HBIX arperaTHbIX

10.| cocToAHUSX M X ATOMHOMOJEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH 1
arperaTHbIX COCTOSIHUN BOJbI

11 Mexanudeckoe JBUKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE 1

"\ JIBUXEHUE




12.

CkopocTh. EMuHULIBEI CKOPOCTH

13. Pacuer nyTH ¥ BpeMEHHU IBHKEHUSA
14 Hueprus. 3akoH wHEpIUA. B3anMoelicTBre Tel Kak MPUIUHA
" W3MEHEHWs CKOPOCTH JBUIKEHHS TEl
15, Macca rena. Exununn Maccsl. I3MepeHre Macchl Tela Ha BeCax.
16 [TnotHOCTE BemecTBa. Pacuer Macchl u 00beMa Tena 1o ero
" IUIOTHOCTH
17. JlaGoparopnas pabora «OnpeaeneHne IIOTHOCTH TBEPIOTO Teay
18. Pemenue 3amau no reme "IlnoTHOCTH BemiecTBa"
19 Cula KaK XapaKkTepuCTUKa B3auMoeicTBUs Tea. Cua yupyroctH.
" 3axon 'yka
20 JlaboparopHas pabota «/3ydeHne 3aBUCIMOCTH PaCTsDKEHUS
" (medopmanyn) IPYKUHBI OT IPHIIOKEHHOMN CHIIBD)
21 SBnenue Tarorenus. Cuna Tshxectr. Cuiia TSHDKECTH Ha JAPYTUX
" mmaHerax. OU3MYECKUE XaPAKTEPUCTHKH ILTAHET
29 CBs13b MEXy CHIION TsKECTH U Maccoid Tena. Bec tena. Pemenue
" 3amau o teme "Cuia TsoKecTH"
23. MWsmepenue cui. JlunamMmomerp
24.  Bec Tena. Hesecomocth
CroxeHue IByX CWJI, HAMPABJICHHBIX IO OJTHOW MPSIMOH.
25. PaBHojeiicTByrOmAs cuil. Penenue 3amaq no Teme
"PaBHoaelicTByIOmAas cui"
26. TpeHWe CKOJBKEHHS M TPEHHE MOKOst. TPEeHUE B MPUPOJIE U TEXHHUKE
JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CHJIbI TPEHUS
27. CKOJBXEHUS OT CHUJIBI IABICHUS U XapaKTepa COMPUKACAOIIUXCS
MTOBEPXHOCTEI
28 Pemenue 3amau mo temam: «Bec Tenay, «I paduueckoe nuzodpakeHue
" cu», «Cunbby, «PaBHOIEHCTBYIOIIAS CHID)
29.  KoutponbsHas pabota 1o reMam: «MeXxaHH4eCKOe JIBHKEHHEY,




«Macca, mI0THOCTEY, «Bec Temay, «I padudeckoe n3obdpakeHue
crny, « CUJIb»

30. J[laBnenune. CocoObl YMEHBIIECHHS U YBEIUYEHHS TaBICHHS
31 Jasnenue raza. 3aBUCUMOCTb JaBJICHUs T'a3a OT 00bEMa,
" Temmeparypsl
32 [lepenaua naBieHust TBEPABIMU TEIAMH, )KUAKOCTSIMHU U Fa3aMH.
" 3axon [Tackaus
33. JlaBieHue B )KUIKOCTH H Ta3e, BRI3BAHHOE JICHCTBUEM CHIIBI TSDKECTH
34 Pemrenne 3agau mo Teme «JlaBiaeHue B JKHAKOCTH U T'a3e. 3aKOH
" Tlackausa»
35.  CooOImarmmuecs CoCy bl
36.  Bec Bozayxa. Atmochepa 3emin. ATMochepHOE TaBIcHHE
37.  WUsmepenue armochepHoro nasnenus. Onsit Toppuuesm
38 bapomerp-anepons. ATMocdepHoe qaBlieHHE Ha Pa3TUIHBIX
" BBIcOTax. Pemenue 3ama4 no teme " AtmocdepHoe napieHue"
39 T'mapasnuueckuii npecc. ManomeTpsl. [lopiiHeBoM KUAKOCTHBIN
" Hacoc
40 JeiicTBre KUJIKOCTU U ra3a Ha HOTPYKEHHOE B HUX TEJIO.
" ApxumesoBa cuia
41 JlaboparopHas padota «Onpe/e/ieHue BhITAIKMBAIOIIEH CHIIBI,
" JIeHCTBYIONIEH HA TEJO, TIOIPYKEHHOE B KUIKOCTH»
42 JlaGoparophast pabota o Teme «lccinenoBanue 3aBUCHMOCTH Beca
" Tena B BOJ€E OT 00bEMA MOTPYKEHHOM B HKUIKOCTH YACTH TEJay
43.  Tlnasanue Tein
44 JlaGoparophast padota "KoHcTpynpoBaHie apeoMeTpa Uil
" KOHCTPYMPOBAHHE JIOIKU U OIPEAEIEHUE €€ TPY30I0 bEMHOCTH"
45 Pemenue 3agau no remam: «IInasanue cynos. Bozgyxomnasanue,
" «/laBieHue TBEPIBIX TEI, KUAKOCTEN U ra30B»
46.  KownrposnsHast paboTa 1o teme «J{aBieHne TBEpIbIX TE, XKUAKOCTEH




" 1a30B»

47. Mexanunueckas pabora
48. MoinocTb. EAWHUALIBI MOIITHOCTH
49 VYpok-uccnenosanue "Pacyér MoIHOCTH, pa3BUBAEMOM MPH MOABEME 1 1
" 1o necraune"
50 TIpocteie Mexanu3mbl. Poiuar. PaBHOBecue cuil Ha peiuare. Perienue 1
" 3ama4 no TeMe «YCJIOBUS PABHOBECHS PbIUara»
51 Priuaru B TexHuke, ObITY U nipupoe. JlabopatopHas pabora 1 05
" «HccnenoBanue yCIoBHI PaBHOBECHS phIlUara ’
59 Koaddutment momeznoro neiicTeus mexanusma. JlabopatopHas 1 05
" pabora «3mepenne KITJ HAKITOHHOMN IIOCKOCTH» ’
53.  Pemenue 3amau no reme "Pa6ora, momuocts, KITI" 1
54 Mexannyeckas sHeprusi. KuHetnueckast M MoTEHIMATbHAS SHEPTHS. 1
" 3aKOH COXpaHEHHs MEXaHUYECKON YHEPrUU
VYPOK-3KCIIEPUMEHT 10 TeMe ""DKCIEPUMEHTAILHOE ONPEAEICHIE
55.| U3MEHEeHHs KMHETUYEeCKOW U MOTeHINAIbHON SHEPTUHU MPU 1 1
CKaTBbIBAHUHU TeJa 10 HAKJIOHHOH I1O0CKOCTH"
56.  KourponbHas pabora o teme «Pabora 1 MOIIIHOCTb. JHEPTUsD
57.. TlpomexyTodyHas aTTeCTAIHs
58 PesepeHelii ypok. Pabota ¢ TekcTamu o Teme "MexaHudeckoe 1
" nBwkeHHE"
59 PesepeHslii ypok. Pabota ¢ Tekctamu o teme "JlaBneHue TBEPABIX 1
" Tem, JKUIKOCTEH U ra3oB"
50 PesepBHelii ypok. Pabota ¢ Tekctamu 1o Teme "Pabota. MoniHOCTS. 1
" Dmueprust"
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 60 12




8 KUIACC

KoanyecTBo 4acoB

Ne Tema ypoka KonTposbHubie IIpakTHYeckue
n/n Bcero
padoThI padoThI
1 OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUU U 1
' UX ONBITHBIE TOATBEPKACHUS
2. Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSHUMN 1
' BEIICCTBA
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOT0
4. COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUH MOJIEKYJISIPHO- 1
KMHETUYECKON TEOpUHU
5. Kpucrannuueckue u amopdHbie Tena
6. CmaunBaHue U KanWUISIpHOCTh. [loBEpXHOCTHOE HATSKEHNE
7. TemoBoe paciimpeHue u cxxaTue
8 Temnepatypa. CBsi3b TEMIIEPATYpbl CO CKOPOCTHIO TEILIOBOTO 1
' JIBU>KEHUS YaCTHILL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTPEHHEH 1
' SHEPrUM
10. Bunae! reruionepenaun 1
1 Ypok-koupepenius "[IpakTnyeckoe UCTOIB30BAHNE TEIIIOBBIX 1 1
' CBOMCTB BEILIECTB M MAaTEPUAJIOB B LEJISIX dHEprocoepexeHus "
12 KonnuecTBo TemnoTel. Y aenpHas TEIUNIOEMKOCTb. Y paBHEHHE 1
' TeruioBoro 6ananca. TernnooOMeH U TEerI0BOe paBHOBECHE
13 JlaGopaTtopHas pabota "VccnenoBanue siBJICHUS TEIIOOOMEHA 1 1
' MIPU CMEIIMBAHUU XOJIOAHOU U ropsiueit BoabI"




Pacuer xonuuecTBa TCIIJIOTHI, HCO6XOI[I/IMOF0 IJI1 HarpCBaHUs

14 TeJa U BBIIETSIEMOTO UM IIPH OXJIAXICHUU

15 Jlaboparopnas padota "Onpenenenue yneabHOU
' TEIIOEMKOCTH BelecTa"

16. DHeprus TOIMBA. Y IebHAas TEIJI0Ta CrOpaHUs

17 [InaBneHne u oTBEpAEBAHNE KPUCTAINIMYECKUX TEJI. Y AeNbHAs
' TEIIOTA TUIABJICHUS

18 Jlaboparopnas pabota "Onpenenenue yneabHONU TEIIOTHI
' IUIaBJIeHHs Jbaa"

19. [TapooGpa3oBanue u KoHaeHcalus. Mcmapenue

Kunenue. Y nenpHas Temnnora napooOpa3zoBaHus U
20. KOHJICHCALIUU. 3aBUCUMOCTb TEMIIEpPAaTypbl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS

21 Brnaxxnocts Bo3ayxa. Jlabopatopnas padora "Omnpenenenue
' OTHOCUTENFHOM BJIQXXHOCTH BO3IyXxa"

22. Pemenue 3ana4 Ha onpeesieHNE BIa)KHOCTH BO3lyXa

23 [Tpunnume! paboThl TEIJIOBRIX ABUTaTeNe. [TapoBas TypOuHa.
' JIBurarenb BHYTPEHHETO CrOpaHUs

24 KIIJ] TerutoBoro neuratens. TemnoBsle ABUTAaTENN U 3alUTa
' OKpYKaroIiel cpenbl

25 3aKOH COXpaHEeHMsI U MIPEBPALCHHS SHEPTUN B TEIIOBBIX
' npoieccax

26 [ToaroroBka k KOHTpoOJbHOMU padoTe 1o Teme "TennoBbie
' sBJIICHUS. MI3MeHeHNe arperaTpix COCTOSIHUMN BelecTna”

27 KonrtponbHas pabora o Teme "TemnoBsie siBIEHUS.
' N3MeHeHne arperatHbiX COCTOSIHUI BelecTsa'

28 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsJIOB.

BzaumopeiictBue 3apsskeHHBIX Tell. 3akoH Kynona




VYpok-uccnenoBanue "IneKTpu3anus TeJl UHAYKLINUEH U IpU

29. " 1
CONPUKOCHOBEHUU
30 OnexTpuueckoe nojie. HanpspkeHHOCTh 37€KTPUYECKOTO OIS,
' [TpuHIMI cyneprno3uuuu 3IeKTPUUECKUX MO
31 Hocurenu snexTpuueckux 3apsiioB. JIeMEHTapHbIN 3apsijl.
' Ctpoenue aToma
32 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS
' ANEKTPUYECKOTO 3apsaa
33 Pemenue 3a1a4 Ha IPUMEHEHHUE CBOMCTB 3JIEKTPUUECKUX
' 3apsI0B
4 DNEeKTPUUECKUN TOK, YCIOBUS €ro cyliecTBOBaHUs. VcTOUHUKH
' ANEKTPUYECKOTO TOKa
JlelicTBUS AIEKTPUUECKOTO TOKA. Y POK-UCCIETOBAHUE
35. "JleiicTBHE 3IEKTPUUECKOTO MO Ha MPOBOJHUKU U 1
OUDJIEKTpUKN"
36. DNEeKTpUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax
37. OnexTpuuecKkas Lenb U €€ COCTaBHbIE YaCTH
38 Cuna Toka. Jlabopatopnas pabora "M3mepenue u 0
' peryJIMpoBaHue CUITBI TOKA" >
39 Onexrpuueckoe HanpsbkeHue. Bonstmerp. JIabopartopHas 05
' pabota "M3mepeHue u peryiupoBaHue HanpsKeHus" '
40 ConpoTHuBieHNE MPOBOAHUKA. Y IEIBHOE COIIPOTUBIIEHUE
' BellecTBa
JlabopaTopHas paboTa "3aBUCUMOCTH DJICKTPUIECKOTO
41. COIIPOTHUBIIEHUS IPOBOIHUKA OT €T0 JUIMHBI, IO 1
MOIEPEYHOI0 CEUCHUS U MaTepuaia”
42 3aBUCHUMOCTD CUJIbI TOKA OT HampsbKeHus. 3akoH Oma Jist

ydacTKa OeTrn




43.

Jlaboparopuas padota "VccienoBaHue 3aBUCUMOCTH CHITBI
TOKa, UAYIIETO Yepe3 PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOPA
Y HanpspKeHUs Ha pe3ucrope”

44,

45.

46.

IlocnenoBarenpbHOE U NAPALIEIbHOE COCIUHEHUS
IIPOBOJIHUKOB

JlaGopaTtopHas padota "IIpoBepka nmpaBuiIa CI0KEHHUS
HaMpPsHKEHUH TIPU MTOCTIE0BATEIbHOM COSTMHEHUU JIBYX
pe3uctopon"

Jlaboparopuas padota "IIpoBepka mpaBuiia ajsi CUIIBI TOKA MIPH
napajyuieIbHOM COEAMHEHUU PE3UCTOPOB"

47.

Pemenne 3ama4d Ha IMPUMCHCHHEC 3aKOHa Owma JJId pas3jIndIHoro
COCAUHCHUS IMPOBOAHUKOB

48.

49.

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro ToKa. 3akoH Jxoys-
Jlenua. DnexTpuuecKkue Henu U MOTPeOUTENN IEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3amblkaHue

Jlaboparopnas padota "Onpenenenne paboTsl U MOITHOCTH
3IEKTPUYECKOTO TOKa"

50.

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNeKTpuIecKue
3apsiibl. 3apspKEHHBIE TeJla U UX B3aUMOJICHCTBHS.
ITocTosHHBIN 31EKTpUYECKUI TOK"

51.

KonTponbHas padota no teme "IiaeKkTpUyecKue 3apsiabl.
3apsKEHHbIE TeJla U UX B3auMoieucTBus. [locTOsTHHBIN
BJIEKTPUYECKUAN TOK"

52.

53.

[TocTossHHBIE MArHUTBI, X B3AUMOAEHCTBHUE. Y POK-
uccienopanue "M3zydenne nojiei moCTOSIHHbIX MarHUTORB"

MaI‘HI/ITHOe I10JIC. MaI‘HI/ITHOG I10JIC 3€‘MHI/I 1 €0 3HAYCHUC OJId
JKU3HU Ha 3eMiie

54,

OnbIT Opcrena. MarHuTHOE TOJIE€ SJIEKTPUUYECKOTO TOKA




MarauTHoe I10JIe KaTylllK1 ¢ TOKOM

[IpumeHneHue JIeKTPOMarHuToB B TexHUKe. JlabopartopHast

55. pabota "U3ydenue neficTBUS MarHUTHOTO TOJISI HA IPOBOIHUK 1 0.5
¢ TokoM"
OneKTpoaBUraresb MOCTOSIHHOrO ToKa. Mcnonb3oBanne
56, JNIEKTPOABUraTeNIed B TEXHUUECKUX YCTPOMCTBAX U Ha 1 05
Tpancnopte. JlaboparopHas pabota "KoHcTpyupoBanue u ’
n3yuyeHue paboThl dNeKTpoABUTaTENs"
57 OmneiTel Dapanes. 3aKOH NEKTPOMArHUTHOM MHIYKIIMH. 1
IIpaBuio Jlenna
OnexrporerepaTop. CriocoObl MOTYYSHUS IEKTPHISCKONR
58. SHEPruu. DIEKTPOCTAHLUU Ha BO30OHOBIIIEMBIX HCTOYHUKAX 1
SHEPrUu
59 KonTponbHas pabota no Teme "IIeKTprUuecKue U MarHUTHBIE 1
' saBjienus"”
60. IIpomexxyTouHas arrecranus 1
61 PesepBHblii ypok. Pabota ¢ Tekctamu o teme "IlocTostHHBIN 1
' DIIEKTPUYECKHUI TOK"
62 PezepHblil ypok. Pabota ¢ Tekctamu 1o Teme "MaruuTHele 1
' aBjienus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 62 15




9 KUIIACC

KoanyecTBo 4acoB

Ne Tema ypoka KonTposbHubie IIpakTHYeckue
n/n Bcero
padoThI padoThI
1. Mexanundeckoe aBHKeHUEe. MartepralibHast TOYKa 1
5 Cucrema orcyera. OTHOCUTEIHHOCTH MEXaHUYECKOTO 1
' TIBIKCHUS
3 PaBrOoMepHOE npsMonMHEHOE ABHKeHne. HepaBHOMEepHOE 1
' npsMoIinHeHoe nBrkenne. CpeHss 1 MTHOBEHHAs! CKOPOCTh
4. [TpstmonHEHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1
5 CKOpOCTH MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBUYKCHUSI. 1
' I'paduk ckopocTu
6 JlabopaTtopHas pabota "OnpenenieHue yCKOPEHUs Teya Mpu 1 1
' PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAaKJIOHHOM TUIOCKOCTH"
7. CBobOonHoe nagenue tei. OneiTel [anunes 1
8 PaBHOMEpHOE nBMXKEHME IO OKpyx)HOCTH. [Iepnon n yactora 1
' oOpaiueHus. JInnelHas U yriioBasi CKOpOCTH
9. LlenTpocTpeMuTensHOE YCKOpPEHUE 1
10.  Ilepssiii 3akoH HetoToHa. BexTop cuibl 1
11. Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOMIIAs CUla 1
12.  Tpernii 3akon Hetorona. Cyneprno3uius cui 1
13 Cuna ynpyroctu. 3akoH ['yka. Pemenue 3ama4 mo teme «Cuna 1
" ynpyroctu»
14.  Jlabopartopnas pabota «OmnpeaeneHue KecTKOCTH MPYKUHBD» 1
15.  Cuna tpenus. Pemenue 3anau mo teme «Cuma TpeHHS
16.  JlaboparopHas pabota "Onpenenenue KodphuiueHTa TPeHU 1




CKOJIBKeHUA"

Pemenue 3anau no treme "3akonsl HetoToHa. Cuiia ynpyrocru.

1. Cuna tperus"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. Y CKOpEHUE
18. cBoOOHOTO ITazeHus. Pemenue 3amay mo teme "Cuiia TSKeCTH
Y 3aKOH BCEMUPHOIO TATOTeHUs"
19 Ypok-koH(pepenmus "JIBmkeHHE TeJ BOKPYT TPAaBUTAITHOHHOTO
' nentpa (Conneunas cucrema) ["anaktuxu"
20.  IlepBas KocMu4ecKas CKOpocTb. HeBeCOMOCTh 1 Tieperpy3Ku
PaBHOBecue marepuanbHONR TOUKUA. AOCONTIOTHO TBEPIOE TEINO.
21.  PaBHOBecue TBEPIOTO Tela C 3aKPETIEHHOI OChIO BpallleHUS.
MowmenT cunsl. LienTp Tsxectu
22.  Pemenwue 3amad o teme "MomeHT cuibl. LleHTp TsokecTn"
93 [ToaroroBka Kk KOHTPOJIBHOU paboTe Mo Teme "MexaHnueckoe
" nBmxeHue. Bzaumogeiicteue ten"
24 KonTponbhas pabota nmo Teme "MexaHu4ecKkoe ABHKECHHUE.
' BsaumonetictBue ten"
o5 Nwmnynbe Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa.
" Yupyroe u HEypyroe B3auMOJIEHCTBIE
26.  Pemenue 3a1a4 no teme "3aKOH COXpaHEHUs UMITyJIbca"
97 VYpok-koHpepennus "PeakTuBHOE ABMKEHNE B IPUPOJIE U
" TexHuke"
28. Mexannyeckas paboTa U MOITHOCTh
29.  PaboTa cuibI TSKECTH, CHIIBI YIIPYTOCTH M CUITBI TPEHUS
JlaGopaTtopHast pabota «Onpeaenenne padoThl CHIIBI TPEHUS
30. = mpu paBHOMEPHOM JBM)KEHUH TeJIa TI0 TOPU30HTAIILHON

IMOBEPXHOCTU»




31.

Cas3b dHepruu u paboTsl. [loTeHInanbpHast SHEPTUs

32. Kunernueckas sueprus. TeopeMa 0 KHHETUUECKON YHEPTUU
33 3aKOH COXpaHEHUs PHEPTUH B MexaHuke. JlaboparopHas pabora
" «M3y4eHue 3aKOHA COXPAHEHUS DHEPT UMD
34 KonebarenpHoe TBUKEHUE U €T0 XapaKTEPUCTUKH.
" 3Baryxarouue Konebanus. Beinykaenusie Kkonebanus. Pe3onanc
35. MareMaTu4eckuil ¥ Mpy>KUHHBIA MasSTHUKU
36 Ypoxk-uccnenoBanue «3aBUCUMOCTb NIEpHOJIa KOJIeOaHHd OT
" KECTKOCTH TIPYKHHBI H MAcChI IPy3a»
37.  llpeBpaieHue sHEpruy MNP MEXAaHUYECKUX KOIEOAHUIX
38 JlaboparopHas paboTa «OnpeeneHrue 4acToThl U Mepruoaa
" KoneGaHui MPYXKMHHOIO MasTHUKA
39 JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH MIEPHOIA
" KosebaHuii rpy3a, MOJBENIEHHOTO K HUTH, OT MacChl Ipy3a»
40 Mexanunueckue BoiIHbI. CBOHCTBa MEXaHUYECKUX BOJIH.
" TIpoaoJsibHBIE U TIONIEPEYHBIE BOJIHBI
41 Ypok-koHpepeHuus "MexaHnueckre BOJIHBI B TBEPIOM Telle.
" CeiicMuyeckue BOJHBI"
42 3Byk. PactipocTpanenue u oTpakeHue 3Byka. [ pOMKOCTh 3ByKa
" W BBICOTA TOHA. AKYCTHYECKHI PE3OHAHC
43 Ypok-uccnenoBanue "HabmoieHne 3aBUCUMOCTH BBICOTHI
' 3ByKa OT 4aCTOThI"
44 VYpok-koHpepenmus "YinpTpa3Byk v HHGPa3BYK B IpUPOJIE U
" TexHuke"
45 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "3aKOHBI
' coxpaHeHus. MexaHndeckue KojieOaHusl U BOJHBI'"
46.  KonrtponbHas paboTta mo TeMe "3aKOHbI COXPAHECHHUS.




Mexanuueckue Kojie0aHusa U BOJIHBL"

:‘)J'IeKTpOMaFHI/ITHOC II0JIC. :‘)JICKTPOMaFHI/ITHBIC BOJIHBI.

47 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

48 Ypok-koupepennus "llIkana 371eKTPOMarHUTHBIX BOJIH.
' Hcnonb30BaHue 37€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBs3H"

49 VYpoxk-uccnenosanue "N3yuenne CBOMCTB 371€KTPOMArHUTHBIX
" BOJIH C IIOMOLIBI MOOMIILHOTO Teaedona"

50 Pemenue 3a1ay Ha onpe/iesieHre YacTOThI U ITTMHBI
" DIEKTPOMArHMTHOMN BOJHBI

51 DneKkTpoMarHuTHas mpupoaa ceera. CKOpocTh CBETa.
" BoaHOBBIE CBOMCTBA CBETA

59 Hcrounuku cBeta. [IpsAMonrHETHOE pacIpOCTPAaHEHUE CBETA.
" 3Barmenus Cosnna u JIyHbI

53 3aKkoH oTpaxkeHHs cBeTa. 3epkaia. Pemenne 3a1ay Ha
" IpUMEHEHHME 3aKOHA OTPAKEHUS CBETA

54.  Ilpenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETa

55 [TonHoe BHyTpeHHee oTpaxkeHue cBera. Mcnonb3oBanue
" IIOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKMX CBETOBOIAX

JlaboparopHas paboTta "HccrnenoBanue 3aBUCUMOCTH YTJia
56. = mpenomieHHs CBETOBOTO Jyda OT yIJia MajJeHus Ha TPaHUIe
"Bo3myx-cTexno""

57 Ypok-koHpepenus "Mcnonb30BaHre TOTHOTO BHYTPEHHETO
" OTpaKEeHWS: CBETOBOJIBI, ONITOBOJIOKOHHAS CBA3B"

58 JIunzel. OnTudeckas cuina auH3bl. [locTpoenue usoopakeHuit B
" IMH3ax

59 JlaboparopHas pabota "Onpenenenre (HOKyCHOTO PACCTOSTHUS
" M ONTHYECKOM CHIIbI COOMPAIOIIEH THH3BI"

60.  VYpok-xoupepenmus "OnTuyecKue TUH30BbIC TPHOOPHI"




61.

I'na3 xak ontuueckas cucrema. 3peHue

Ypok-koudepennus "Jlepextol 3penus. Kak coxpaHuTh

62. |
3peHue
63 Pasnosxxenue 6enoro csera B crekTp. OnbiTel HploTOHA.
" CrokeHue CleKTpalbHbIX IBETOB. Jluciepcus ceTa
JlaboparopHas paboTa "ONBITHI IO PA3JIOKEHUIO OEJIOTO CBETA
64. B CIEKTp W BOCIPHUSTHIO I[BETA MPEAMETOB IIPH WX HAOJIOICHUN
yepe3 1BETOBbIE GUIbTPHI"
65 Ypoxk-nipakTukyMm "BoJHOBBIE CBOMCTBA CBETA: NUCTIEPCHUS,
" uHTepdepeniys u gudpakims”
66. @ OmnbiTel Pezepdopaa u mnaHerapHas MOJENb aToMa
67.  Tlocrynatsl bopa. Monens aroma bopa
68 Hcnyckanue v morjionieHne cBeta aToMoM. KBaHTHI.
' JIunenyaTele CIIEKTPBI
69.  VYpok-npaktukym "HaOroneHue CrieKTpoB HCITyCKaHus"
70. PagnoakTHBHOCTE U €€ BUOBI
71.  Ctpoenue aromHoro sapa. Hykinonnas Moenb
79 PannoaktuBHble npeBpamenus. M3oronel. Pemenne 3agad mo
' TeMe: "PagnoakTHBHBIE TpEBpaIiCeHUS "
73.  llepumon nmomypacnana
72 Ypok-koH(pepeHtus «PagnoakTHBHBIC U3TyUEHUS B TIPUPOJIE,
' MeAMIIMHE, TEXHUKE"
SAnepHsie peakiuu. 3aKOHBI COXPAHEHUS 3apSAI0BOTO U
75. MaccoBoro yncel. Pemenne 3amad o reme "SnepHbie
peakuun"
76.  DHeprus cBsA3M aTOMHBIX 1ep. CBA3b MacChl U YHEPTUU
17. Pemenue 3amau o teme "Snepubie peakiun'




Peakuuu cuHTe3a u neneHus anep. Microunuku sHepruu

78. . 1
CouHiia 1 38631
79 Ypok-koupepennus "Anepuas suepretuka. JlencTBus 1 1
" paJMOAKTHBHBIX M3IyYEHHI HA KMBbIE OPraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
80. "DJIEKTPOMArHUTHOE TOJIe. DJICKTPOMArHUTHBIC BOJTHBI. 1
KBanToBbIC siBIEHUS"
81 KonTponbhas pabota no Teme "IIeKTpOMarHUTHOE TOJIE. 1
' DJIeKTpOMarHuTHele BOJHbI. KBaHTOBBIE siBieHUS"
82 [ToBTOpenue, 0606meHne. JlabopaTopHbie pabOTHI IO KypCy 1
" "BszaumopeiicTBue Ten"
[ToBTOpenue, 06061meHue. Pemenue pacueTHbIX U
83. KaueCTBEHHBIX 3a/1a4 1o Teme "TennoBsie mporeccs” L
[ToBTOpenue, 06061eHNe. Penienne pacyeTHbIX U
84. KadecTBEeHHBIX 3aaa4 1o Teme "KIIJ[ remioBsix nBurareneit” 1
85 [ToBTOpeHnue, 06061meHNe. Penienne pacyeTHbIX U 1
" KadecTBeHHBIX 3aj1a4 1o Teme "KIITJ 371eKTpoycTaHoBOK"
86 [ToBTOpenue, o6o0mmenue. JlabopaTopHble paboThI 11O Kypcy 1 1
' "CBeToBbI€ sIBICHUS"
87.  IIpomexxyTouHas aTTecTanus 1
88 [ToBTOpenue, o6o0uenue. Pabora ¢ TekcTamu 1o Teme 1
© "KoneGauus u BOIHEI"
89 [ToBTOpenue, o6o0uenue. Pabora ¢ TekcTamu 1o Teme 1
' "CBeToBbI€ sIBICHUS"
90 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu 1o Teme 1
' "KBanToBas u sinepHas ¢pusuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 90 27







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 7 xknacc/ [epsimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenbcTBO
«ITpocsemieHue.

» dusuka, 8 knacc/ [lepeimkua A.B., OGI1ecTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0uiectBo «M3aarenbcTBO
«IIpocBemienue.

» ®usuka 9 knacc/ [lepoimkun A.B., ['yrtHuk E.M. O011ecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe ob1miecTBo «M31aTenbcTBO
«IIpocsemienue».

METOJINYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIS

» dusuka, 7 knacc/ Iepeimkua A.B., O6IIecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aarenbcTBO
«IIpocBemienue.

» dusuka, 8 knacc/ [lepeimkun A.B., OGIIeCTBO ¢ OTpaHUYCHHOM
OoTBETCTBEHHOCTHIO «JIPODAY; Akinoneprnoe obiiectBo «M3aaTenbeTBo
«IIpocsemienue.

» dusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBo ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[PODAY»; AkimonepHoe odmiecTBo «M31aTenbcTBO
«IIpocsemieHue».

* Pabouas nporpamma. ®usuka. 7 — 9xnaccel: y4eOHO-METOAMYECKOTO MOCOOUS



/coct. Tuxonosa E.H. — 2-e u3n., crepeotun. — M.: [lpoda,2013. — 398,(2).

* [Iporpammsl ocHOBHOTO 00111er0 0OpazoBanus. Pusnka. 7 — 9 kiaccel (aBTOPHI:
A.B. Ileppiikun, H.B. ®unonosuu, E.M. I'yTHUK).

 lnpaktnueckue marepuainsl K yueOHuKy A.B. Ileppimknna «Pusnka 7 Kiiacey;
A.E. Mapon, E.A. Mapon; AO «M3narensctBo «IIpocBenienuer.

* lunaktuueckue marepuaisl k yueoOHuky A.B. [epoimkuna «Pusnka 8 kiacey;
A.E. Mapon, E.A. Mapon; AO «M3narensctBO «IIpocBeiienue.
 lnnaktnueckue marepuainsl K yueOHuky A.B. Ilepsimkuna, E.M. I'yTHHK
«Dusuka 9 knace»; A.E. Mapon, E.A. Mapon; AO «3narenscTBoO

«IIpocBemienue.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

* [IOC Mos mxona: https://lesson.academy-content.myschool.edu.ru/

* Poccuiickas DnekTponnas mkosa: https://resh.edu.ru

» bubnmmoteka LIOK: https://lesson.edu.ru/03/07

 Equnas xomnexus LIOP: http://school-collection.edu.ru

o Caiit s yunrtesel u ooydaromuxcs 7 - 9 kinaccos: http://www.fizika.ru

» OOpa3oBaTeIbHBIN MOPTAJ I TOATOTOBKH K 9k3ameHam: https://phys-
oge.sdamgia.ru

* OnbITh HA Ypokax usuku(Buaeo): http://class-fizika.ru






