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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHON 00pa30BaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHUs
bu3uKN Ha AEATETHbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO Y4€OHOMY TPEIMETY.

®duzrka SABISIETCS CUCTEMOOOpA3yIIIUM JUIsl  €CTECTBEHHO-HAYYHbIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEl, acTpoHOMHEH U (PU3HUUIECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHYy MHpa,
NpeIoCTaBIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CJIEIyIONUMH KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyueHnus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Konmenmuum mnpemnogaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yromux
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON peELICHUEM



Komnernn Munucrepcersa npoceienust Poccuiickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOydYalolmuXcs K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3UKH JUISI Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEld (PU3HMUECKOTO COAEepKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOIN HAYKH.

Ha uzydenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OIBITOB MpPEIyCMAaTPUBAET HCIOJb30BaHWE KomIuiekTtoB ['MA maboporopHoro



000OpyZI0BaHUSI B COOTBETCTBUU C TEMATHKOHN J1abOpaTOpHBIX PabOT M OIBITOB C
y4IETOM WHINBUTY ATbHBIX 0COOEHHOCTEMH oOyuaronmxcs, CTIHCKa
OKCIIEPUMEHTAJBHBIX  3aJaHWi, TMpeylaraéMbIX B paMKax  OCHOBHOTO
TOCyJIapCTBEHHOTO dK3amMeHa 1o ¢u3uke. JIabopoTHbIe pabOThl KOMIUIEKTYIOTCS
00Opy/IOBaHUEM Ha OCHOBaHHMH pasneia yueOHumka «Dusmka» «JlabopaTopHbie
paboTH».



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOAY.
EcTecTBeHHO-HAay4YHbI METOJ| TO3HAHMA: HAOIIOACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUECKUX SBICHHUI C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SIBJICHHSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JATYMKA TEMIIEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYEeCKUX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JTBUKECHHMSL.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbITh 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAECHCTBHS Tesl. Cuina ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIA
TshkecTu. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTByromas cuil. CHila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTH pacTsbkeHHs (Iedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBIICHUS M yBEJIUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBneHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTmdeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIecTBOBaHUS
BO3MymIHONW 000youku 3emiu. OmbiT Toppuuenu. M3mepenue atMmochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJABaHUE WJIU MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAaHUYECKOW 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

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zgeua 6. TenuioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJEKYISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUe U CKaTheE.

Temmneparypa. CBsi3zb TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILIONPOBOJHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TermnoBbix apurareneit KIIJ[ TemmoBoro nBurartens.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JTBUKECHHMSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro pacupeHus Teul.

W3meHenue naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaXkJIeHue Py COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmrogenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanre siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYEeCKuX 3apsnoB. BzaumopericTBue
3apsbKeHHBIX Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MomHOCTh 3MeKTpuUYeckoro Toka. 3akoH Jlxoymns—JIenma.
DneKkTpudecKre Henu U MOTPEeOUTENN dIEKTPUUECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oJje  3JIeKTpudeckoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VcIonb30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. 3MepeHune CuIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOro HaPsHKEHUS! BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTHUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnepiTel MO HAONIONCHUIO DJCKTPU3ANMH Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbl TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOpP, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPUPYIOLITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
O00BeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS 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:
WCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KITACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe BikeHue. (CBoOoaHOE
najgenue. OnbIThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HeroToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. M3menenne mmmyinbca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJIa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO Xe Tema
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKoOpoCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanre npu3HakoB PAaBHOYCKOPEHHOTO JIBHYKCHUS.

HaOmronenune aBuKeHUs Teia Mo OKPYKHOCTH.

HabmroneHne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHEeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JICUCTBYIOIIECH Ha HETro
CHIIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHHUSI.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABMKCHUH Teja MO/ ICUCTBUEM
TIPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IYyTH OTHOCSTCS Kak psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUM Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue  kosneOanus.  BwiHyxaeHHbie — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. 'pomKkocTh 3Byka W BbicOTa TOHA. OTpaxkeHue 3Byka. MHppasByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISCHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpepgeneHne dYacTOTbl M Tepuoja KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO MaeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIe IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  [IpsiMosmHEerHOE
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBeTa. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Pa3noxenue 6eoro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHHUsI CBETOBOIO Jydya OT yria
NaJICHUs.

2. M3ydeHue xapakTEPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEJTOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. [lomydyenue n3o6paxxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIHTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHHS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue v NorioeHne cBeta aroMoM. KBaHThI. JIMHeuaThle CEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro szxpa. HWs3oromsl. PaanoaxtrBHBIE
npespamenus. [lepuon nomypacnana aTOMHBIX A1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel W 3Hepruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. Cnektp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3a[u1
U 000OuIeHHsI  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT YUYEOHBIN MpeaMeT.

IIpy n3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yueHus, ¢dopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIIMTIHATBHO AESTENBHOCTHBIN XapakTep AAaHHOTO paszjena pean3yeTcs
32 CY€T TOro, 4YTO OOy4YarlIHMecs BBIMOMHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
HAa OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYIKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAyYHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JNOCTHKEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauyecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKW KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATENBHOCTHU, MHTEpeEca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBWJl O€30MacHOro0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMalTHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETrO IpaBa Ha
OIIMOKY M TAaKOI'0 e Mpasa y APyroro 4yejIoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Ccpeibl, IUIAaHUPOBAHUSA TIOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCTICJICTBUI JIJI1 OKPY>KAIOIIEH CPeIbl;

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

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHUSAIM COLMAJBLHOM U NPHPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 IMPAKTUUYECKYIO
JIEATEIILHOCTD;

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

e — 0cO3HaHME JNe(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUM HOBBIX (HU3UUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JECWCTBHHA C YYETOM BJMSHHS Ha OKDPYXAIOLIYI Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHBIC  JCHCTBUS,  PETYJISTHBHBIC
yYHUBEpCAIbHbIC yUCOHbBIC JICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHUSIM;
BBISIBIIATH NPUYHHHO--CJICJICTBEHHBIC CBSI3W TPU H3YyYCHUH (PU3NUECKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBHIBOJIBI C MCIIOJIh30BAaHUEM JIETyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYNH;

CaMOCTOATEILHO BBIOMPATh CHOCOO perieHus y4eOHOW (u3nUecKou
3amaun (CpaBHEHHWE HECKOJIBKUX BAapHUAHTOB PEIICHHS, BHIOOp Hamboee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUIUUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, @ TAK)KE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQoOpMaIUl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpaduKoi 1 X KOMOWHAIIASIMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIIEHWE 3a/ladyd U TOJJCp KaHHe
OarokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXIEHUS C CYXKICHUSIMU JPYIMX YYaCTHUKOB
Juanora, oOOHapyKUBaTh Pa3IUUYUE U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3yIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIIbHOM pa0OThl MNpU PELIIEHUHM KOHKPETHOW (PHU3MUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTI)KEHHUIO: paclpeleNaTh poiH, OoOCYXIaTh MpPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIHMX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaJbHOE, NPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
TpymIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM peleHus! (PU3NUecKol 3aauu Win
IJlaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NyecKoro HMCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallud, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY IPYTroro;



npuU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K konIry o0yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJACUCTBYIOIIAS
cuna, aedopmanua  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeElaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe JaBJiCHHWE, IUIABaHUE Tel, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaThb NPOSBJICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHS B MNPHUPOJE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJeHUs Ha ’KUBOM OpraHM3M, IJIaBaHUE PbIO, phluaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]1auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJla YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalbHAs JHEPTus), MPH OMHCAHUU IPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecUs pbrdyara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
OHEPruv, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE n3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUMoTesy),  pa3inyaTh W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HaxXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JpYyrof C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCMMOCTU MYyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJIO, YCIOBUMN
IJlaBaHus TeJl, YCIOBUW paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHOH 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMUIl W TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JICWCTBYIOIIas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHON WHCTPYKIUHU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYUHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOIBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYSCKUN  Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HAaXoauTh  WHMOpPMAIUMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloIlEel Cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHWM W TyTEM CpPaBHCHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WU MOXKET OBIThH
HEJO0CTOBEPHOM;

WCTIONTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyUYHO--TIOMYJISIPHYIO
aUTepaTypy  (QHU3MYECKOTO  COACpXaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetn MIHTepHET, BlageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIE U YCTHbIE COOOILICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEP)KaHUS, B TOM



qHclie MyOJWYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWWA, MNpPU 3TOM T[PAaMOTHO MCHOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM pacnpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIUX.

K xonIry o0yuenus B 8 kiiacce npeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 OINHCAHWI0 MX XApaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3MUECKUX  SBICHUW B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIBI B mpupojae, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBJICHUM;

OIMMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJEeJbHAs TEIJIOEMKOCTh BEIIECTBA, VyJACNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHAas TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa U MOIIHOCTb
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
bu3nYECKUit CMBICT MCIOJIb3YEMbIX BEIUYHMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJSIPHO--KHHETUYECKOW TEOPUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3ULMH MOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma a1 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTHYECKUX
1IaroB C ONOpod Ha 1—2 W3y4YEHHBIX CBOWMCTBA (PU3MYECKUX SIBICHUIA,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJbB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (OPMYyIIHI,
HEoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ySl OMNHCAHUE HCCIEHOBaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa W3JIyyarolle (Morjiomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICWCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJHM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 IPEUIOKEHHOTO
00Opy10BaHus, ONUCHIBATH XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOrPEUTHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUUHBI OT
JIpyrol C  HCHOJB30BAaHHMEM TMPSAMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COIMPOTUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM MOIEPEYHOTO
CEUEHUs U YAEIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
POBOJHMKOB): TUTAHUPOBATh WCCIEIOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yJelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIeNysl MPEAO)KEHHOU MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHNE BEJINUMHBI,

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeOXPaHUTENH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JJIEKTPUUYECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYKAIOILEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BATh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcnl cetu MHTEpHET, BlageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHUCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TNOHATHIHBIA anmapat Kypca (U3uKH,
COIPOBOXIATH BBICTYIUICHHE MTPE3CHTAIINEIH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNIE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33Jja4aMH, CJICIUTh 3a BBIMOJIHEHUEM IUIaHA JACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHI1ly 00yueHust B 9 kjacce mpeIMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, aeopmarius
(ympyras, mjiacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JIBHIKEHUE 10 OKPY>KHOCTH, B3aUMOJECHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIy4YEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy’XarIlleM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YEHHUE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH ATOM MEPEBOJAHUTH IMPAKTUYECKYIO 3aJayy B
y4eOHY10, BBIACIATh CYLIECTBEHHBbIE CBOMCTBa (IIPU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
(du3nueckue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPY>KUHBI, KUHETHYECKash SHEpPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacToTa KoseOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), IPU OMUCAHUU
MPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsS0BOr0 U MacCOBOTO YHUCE
NP SIICPHBIX PEaKlusaX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amadd  (omMparomuyecs Ha CcuUcTeMy u3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie W CBOMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOoBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
(dbopMyJIHpOBaTh BHIBOJIBI;

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMol BelIHYUHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yIila OTPaKEHHUS CBETa OT yIJia MaJeHUs W yIja MPEeIoOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BUAC TaONHII U TPaPUKOB, N1€JIaTh BBHIBOIBI 110
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIE HW3MEPEHHUS (U3MUECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKass CWJIa COOMpAromie JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHUE BEIIMYMHBI M aHAJIM3UPOBATh TOJTYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TIOJIOKCHUSI, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHMYECKHUX IPOIECCOB
IpU PEIIeHUH Yy4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHU B IJTIOCKOM 3€pKajie M COOMparoLIel JINH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOOUTh  WHGOPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH 711 obecriedeHust 0€30MacHOCTH TpU oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBJIATh, TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAHUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYYCHHONW WH(OpPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEPATYpPy (U3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOJIUYIHO TPEICTABIIATh PE3YyIbTAThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTLHOCTH, TPU O3TOM TPAMOTHO  HCIIONBH30BaTh  HM3yYCHHBIN
NOHSATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHUE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl

Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY KAIOIIEro MHUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubnmoreka [IOK
' Y PHpoA https://m.edso00.ru/7f416194
bubnnorexa [HOK
1.2 (0} 2 1
TR P https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.3 E I 2 1
CTECTBEHHOHAYYHBIH METOT IIO3HAHUS A
Hroro mo pazneny 6

Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [JOK
' P H https://m.edso0o.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHICTBUE YaCTHI] 9 1 bu6mmorekxa [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETHTILE COUTOMMA Bemeetna https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
3.1 MexaHU4eCKOe IBHKCHHUE 3 bubmorexa HOK

https://m.edso0.ru/7f416194

3.2 Wueprus, Macca, TUIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

: .B 14 1 2
33 Cuna. Buet cnn https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMoC(epHoe faaeHne 6 https://m.edsoo.ru/7f416194
JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE bubnnoreka [JOK
4.4 7 1 3
B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTh. JHEprus
bu6nmoreka [JOK
>1 Pabora u momtsocTs 3 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
° POCTHIE MEXATHIMET > https://m.edso00.ru/7f416194
bubmuorexa [JOK
: M 4 1 1
>3 CXAHHHeCkas JHEprit https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazjen 1. TeroBble siBjieHUs
bubmuorexa [JOK
1.1 i 7
CTpocHHe 1 CBOHCTEA BelIeCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2. DiieKTpHYecKHe H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCcKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 2 1 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo paznueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHU4YeCcKOe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OITMCAHHUS https://m.edso0o.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SAMOACHCTEHIE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHRL COXpanCHIt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3jnen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4decKre BOJHBL. 3 8 1 3
RAHMHACCIHE BOTHBL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 9 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK




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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 A3OACHHE HEN0TO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmorexa [IOK
51 HcnyckaHue U MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepipie peakii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AkiinoHepHoe 00111eCTBO
«M3marensctBo «IIpocBemenne»

» dusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHOe 0011eCTBO
«3narenbctBo «IIpocBemenueyns duzuka, 9 knacc/ [lepeimkun .M., I'yTHUK
E.M., UBanoB A.U., IletpoBa M.A., AkiinonepHoe o01iectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. IlporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusnka. 7 — 9 kiacchl
(aBTopel:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Tlepsrmkun A.B. ®uszuka. 7 knacce. YueOHUK 1151 0011e00pa3oBaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.M. CoopHUK BOIIpocoB u 3a/1a4 1o pusuke. 7-9 k1. — M.:



ITIpoceenienue, 2010. —192c¢.

8 KIIACC

1. Pabouast mporpamma. @usuka. 7 — 9kiaccel: yaeOHO-METOAUYECKOTO MOCOOHs
/coct. TuxonoBaE.H. — 2-¢ u3.,ctepeotnir. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111ero oopazoBanus. dusuka. 7 — 9 knaccel
(aBTopsl:A.B.ITepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenxo. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOpAHHBIM YU4EOHUKOM:

4. Tlepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30oBaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o gu3suke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE 1 KOHTPOJIbHBIE
paboTtsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie paboTsl. KoHTpOIBHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KoHTposbHO-u3MepuTebHble MaTepuaiibl. dusnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-meToaudeckoe mocooue/ A.E. Mapos.-

M.: lpoda, 2011.- 123c.:



10.A.B. Ilepoimkun ®@usuka-8ki 2017 M. Hpoda

11.H.B. ®unonoBuu Metonudaeckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIe U KOHTPOJIbHBIE pabOThI-8
kiacc 2017 M. lpoda

13.B.B. lllaxmatosa ,O.P. llledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopauk Borpocos u 3amau

2015 M. Jlpoda

9 KIIACC

1. Pabouas nporpamma. ®usuka. 7 — 9kiacchl: yueOHO-METOAMUECKOTO OCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. IlporpaMmmbl OCHOBHOTO 00111eT0 00pa3oBanus. @usuka. 7 — 9 kmaccel
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHHU C BHIOPAHHBIM YICOHHUKOM:

4. Tleporikun A.B. @usuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o pu3suke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE 1 KOHTPOJIbHBIC

pabotsl. —5-¢ uzmanue,- M.MJIEKCA, 2013.



7. Actaxopa T.B. ®usuka. 7 knacc. JJabopatopubie paboTsl. KOHTpoIbHBIE
3amanusi. —Caparos:Jluieit, 2014.

8. «KonTponbpHO-u3Mepurensusie Matepuainsl. @usuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-meroaudeckoe rmocooune/ A.E. Mapos.-

M.: dpoda, 2011.- 123c¢.:

KoHTposibHBIE 1 caMOCTOATENbHBIE PA0OTHI IO PU3MKe. 9 KIacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytauk «®usnka 9 knace» / O.W. 'pomiiea. — M.
N3narenscTBO «OK3amen», 2014.

Tectsl o pusuke. 9 kinace: k yueouuky A.B. Ilepoimkuna, E.M. T'yTHHK
«Pusuka

9 knace» / O.HU. I'pomueBa. — M.: U3znarenbctBo «OK3aMen», 2010.

dusuka. 9 kitacc. TemMaTuueckre TECTOBEIE 3aaHus 1j1g oarotoBku Kk ' MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — fpocnasias: OO0 «Axkanemust
pa3zButus», 2014.

Jlykammk B.1. C6opHUK BOMIPOCOB U 3a/1a4 o pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192¢. 6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE
CaMOCTOSITEeJIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013. 7.
AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTel. KoHTposibHBIE
3amanus. —Caparos:JInneit, 2014. 8. «KoHTpOJIbHO-U3MEPUTENBHBIE MATEPHUAIIBI.

dusmka. 7 knacc/Coct. H.W. 3opun. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013. 9.



Mapon A.E. ®usuka. 7 knacc: yueoHo-MeToanueckoe nocooue/ A.E. MapoH.-
M.: Jlpoda, 2011.- 123c.: KoHTponbHBIC U CAMOCTOSITEIIbHBIE pa0OTHI IO (hU3HKE.
9 knacc: x yueouuky A.B. Ileporimkuna, E.M. I'ytauk «®usuka 9 kmace» / O.A.
['pomueBa. — M.: U3natenbctBo «OK3amen», 2014. Tectsl no ¢usnke. 9 kiace: K
yueOHuky A.B. Ileppikuna, E.M. I'ytHuk «®usnka 9 kimace» / O.W. I'pomiiena.
— M.: U3naTennscTBO «IK3amMeny», 2010. dusuka. 9 knacc. TemaTndyeckue
TeCTOBBIE 3afaHus 11 noarorosku k ' MA. / aBt.- coct.: M.B. boiinenko, O.H.

Mupomknna. — fApocnasias: OO0 «Akagemus pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

7 KITACC

. bubnmmoteka — Bcé no npeamety «Puznka». — Pexum pocryna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Enunas komiekuus uudpoBbix 00pa3oBaTeIbHBIX pECypcoB. — Pexum

noctyna: http://school- collection.edu.ru

4. IHTepecHbIe MaTepHalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI 110 TEMaM;
HarJsIHbIC TocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. [ludpossie 0OpazoBaTenbHBIC pecypchl. — PexxuMm gocryma:

http://www.openclass.ru



6. DeKTpoHHbIC yueOHUKH 10 (usuke. — Pesxxum poctyna: http://www.fizika.ru
8 KITACC

1. bubamnoteka — Bc€ no npeamery «dusnkay. — Pexum goctyna:
http://www.proshkolu.ru

2. BunmeoornbiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBsix 00pa3oBaTeIbHBIX pECYypCcoB. — Pexum

nocryma: http://school- collection.edu.ru

4, HHTGpGCHBIe MaTCpHuaJibl K YPOKaM (bI/IBI/IKI/I I10 TCMaM. TCCTHI I10 TCMaM,

HarJsIHbIe TocoOus K ypokam. — Pexum nocryma: http://class-fizika.narod.ru

5. [ludpossie 0OpazoBaTenbHBIC pECYpChl. — PexuM goctyna:

http://www.openclass.ru

6. DJeKTpOHHBIC yueOHUKH 10 (usuke. — Pexkum noctyna: http://www.fizika.ru

9 KIIACC



1. BumeoonsiThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas komuiekuus nu@poBbIX 00pa30BaTeNbHBIX PECYpCOB. — Pexkum

nocryma: http://school- collection.edu.ru

3. HHTGpGCHBIe MaTCpHuaJibl K YPOKaM (bI/IBI/IKI/I I10 TCMaM. TCCTHI I1I0 TCMaM,

HarJsIHbIe TocoOus K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4. Iludposbie 00pa3oBaTeIbHBIE PECYpPChl. — PexuM ocTyna:

http://www.openclass.ru

5. DaexTpoHHbIe yueOHUKH 10 (usmke. — Pexxum noctyna: http://www.fizika.ru

6.Jlucrannmonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpbIThIi Ki1acc.

CeteBoe oOpaszoBaTenbHOE coodIiecTBo. http://www.openclass.ru/node/109715

7. Enunas xosuiekius HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP UH(HOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.



http://www.fcior.edu.ru/

9. Uutepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centssOps» MaTepuaisl o gusuke. http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusndeckux oobekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: odOyvaromias nmporpamma. http://wwwe.int-edu.ru/soft/fiz.htmi

13. ®usuka.ru. http://www.fizika.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 726242342903868691666490759959119263676517201 257
Bnageney KopeiTyesa Mapuia MuxalinosHa

OedcTevTened C15.09.2023 no 14.09.2024



http://www.tcpdf.org

		2023-09-27T13:40:43+0500




