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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 10O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXcsi M OpPraHu3alyi0 H3y4eHHUs
¢bu3MKN Ha AEATETBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa € UENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU pabouell mporpaMMBbI 10 y4eOHOMY TIpEeIMETY.

®dusuka ABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeNoCTaBsAeT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH W
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOyYalomUXCs K HaydYHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHOM JCATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHNue 3HAHUM O  JAUCKPETHOM CTPOCHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UH(poOpMaIell (HU3NIECKOro COAEpKAHMUS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATEILHOCTH, CBA3aHHBIMU
c (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYCCKON HAyKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraeMblx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3Mepenune Qusnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HaHMs: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpPhHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3mepeHue pacCTOSHUMU.

3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

Paznen 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JBrkenue dacTtul, BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TemnepaTrypoil. bpoyHoBckoe nBmkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO TBUKECHHMS.

2. HabGmionenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBSCHSIONIUXCA  MPUTSDKEHUEM WM

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.



1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HUCIOJIb30BAHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JABUXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUSL.
SBneHne uHEpUMHM. 3aKOH HMHEPLUHU. B3auMmoaeicTBHEe TeNl Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BEMa BelecTBa.
Cuila Kak XapakTepucTUKa B3auMojaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. CrioxkeHne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOmronenue siBeHus: HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOTO ABMKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOW TUIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsLKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. ONbITBI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS JlaBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartnueckue



MAaIIMHbI. 3aBUCUMOCTh JaBJICHHS >KMJIKOCTH OT TIyOuHBL. ['mapocTaTuueckuii
napagokc. Coobmaroiuecs: cocynsl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.
CooOmaromuecs CoCy/Ibl.
['mapaBauyeckui mpecc.
[TposiBnenue nefcTBus aTMOC(HEPHOTO JABICHMUSL.
3aBUCUMOCTh BBITAJIKUBAIONICH CHUJIBI OT OOBEMA MOTrPYXKEHHOW YacTU
TE€JIa ¥ INIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBuE IIaBaHMs TEJ: IUIABAHUE WJIIM NOTPYKEHHE TEJl B 3aBUCUMOCTH
OT COOTHOUICHUS INIOTHOCTEN Teja U )KUIAKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJI€ OT 00bEMaA MOTPYKEHHOH B
KUIKOCTB YaCTH TEJA.
2. OmpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHUCTBYIONIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B KHUJIKOCTH, OT MACChI TEJIA.

Pa3zgea 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHernueckas M NOTEHIUAIbHAS 3HEPIHUS.
[IpeBpalieHre OHOTO BHUIA MEXAHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXaHU3MOB.
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Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPHU PABHOMEPHOM JABMXKCHUU Tela
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccnepoBaHue yCiOBUM paBHOBECHS pblUuara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.

8 KUIACC

Paszneu 6. TenuioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYIAPHO--KUHETUHYECKOU TEOPUH.
CmaunBaHuE U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsist 3Heprus. CrnocoObl M3MEHEHHs BHYTPEHHEH HHEPruu:
Teuionepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEepeaauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYCHHUE.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenwe. Kunenme. YnenpHas Temnsora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHSL.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBsix apurareneit KIIJ[ TtemmoBoro nBurarens.
TeruioBble ABUTATENIN U 3alIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO TBUKECHHUSL.

2. Habmonenue nuddysun.

3. HaOmronenue siBineHui cMauydBaHUs U KaWUISIPHBIX SBJICHUI.

4. HaOmroieHue TeraoBoro pacuupeHus Tell.

5. M3MeHeHue naBneHus ra3a Mpu U3MEHEHUH OOBbEMa M HarpeBaHUU WIH

OXJIAXKICHUMU.
6. IlpaBuna uamepeHus remMnepaTypsbl.



7. Buael Tenmonepenayu.

8. OxjaxaeHue Mpy COBEPIICHUH PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEMIIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaGnroneHue KureHus.

12. HabnroeHre nmocTosiHCTBa TEMITEPATYPhI MPH TIJIABJICHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl TI0O HAONIOACHHWIO TEIUIOBOTO PACIIUPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBJICHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenune wu3MeHeHUs BHYTPEHHEW OSHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue sIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU H

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneneHre yaeabHON TEIJIOThI MIABJICHUS JIbJA.

Pazgen 7. JiekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

Onektpuzanus Tena. [Ba poja 3JIEKTpUYECKUX 3apsaaoB. BzaummopercTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mnods. IIpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEHN (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsioB. DJIEMEHTAPHbBIA JJICKTPUUECKUM 3apsijl.
Crpoenne aroma. I[IpoBONHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.



Onektpuueckass uenb. Cuia Toka.  DJNEKTPUYECKOE  HaMpsHKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BewIecTBa. 3aKoH Oma
I ydactka uenu. [locienmoBarenbHOe WM MApaIEIbHOE  COCAUHEHUE
MIPOBOJHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKkTpuYecKre Uenu U NOTPEeOUTENH 3IEKTpUUeCcKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1moJe  3JEeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DONEeKTpoABUIaTeNb IMOCTOSIHHOTO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsAI0B.

[IpOBOJHUKH U TUSIICKTPUKH.

MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOUYHMKN TOCTOSIHHOTO TOKA.
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JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. ['a30BbIN pa3ps.
. U3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3zuH cONpOTUBIICHU.
. B3aumoaencTBre noCTOSIHHBIX MarHUTOB.

T e o Y )
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. MonenupoBaHrie HEBO3MOXKHOCTH pa3/IeJICHUS MTOJI0COB MarHUTa.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.

[ o G
O 00

. MarauTHoe 1oJie ToKa. DJIEKTPOMAarHuT.

N
o

. JleicTBHE€ MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue sABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

NN
N



23.
24.

25.

OneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HHKHOBEHUSI.

DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.

1.

o vk~ w

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne NEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUICCKOMN 1IETTH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHue U peryJiupoBaHue HAIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh BJIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOrO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIOuyKy, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
00BbEIMHEHUU U Pa3/ICTICHUH.

HccenenoBanne NeMCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUrarebHONM yCTaHOBKH.



21. OIBITEI  TIO HCCICAOBAHUIO SABJICHUA BHCKTpOMaFHHTHOfI HUHAYKOUUN:
HCCICAOBAaHHUC U3MECHECHUN 3HAUCHUS U HamnpaBJICHUA HWHAYKIUOHHOTIO
TOKaA.
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Pasznea 8. MexaHuyeckue siBJ1eHUs.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema oOTcyéra.
OTHOCHUTENIBHOCTE MEXAaHMYECKOro JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonanHenHoe nBrkeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB Tela IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe npsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHiIa TPEHUS CKOJIBKEHUS, CUila
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIAHOTO
najgeHus. JBwxenne mianetr BOoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomMoCTh U nIeperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHECHMS MEXAaHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHUS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMS.
HabGnrogenue nBm>xeHus Tejia o OKPY>KHOCTH.



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

Habmonenne MexaHu4eckux siBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus FHEPTUU MPHU B3aUMOICHCTBUU TEI.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKOW SHEPTUH NPU ABMKEHUHU Tea MO J1eHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKCHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIKEHHUH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU O3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTHM IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodphuireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TIOJABUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnwie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

I L

2. OmpeneneHrie 4acTOThl M IEPHOJA KOJIeOaHUI MPYKUHHOTO MAaATHHKA.
3. HccnenoBanue 3aBUCUMOCTHU TepHOJia KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja  KojaeOaHwuii
NPYKMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWMIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeir B JmH3e. Onruueckas cuctema (oroamnmapara,
MHUKpOCKONIa M Telleckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEeHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuyeckui CBETOBO/I.

Xop tydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B paCcCEHUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxenp riiasza.

11. Paznoxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
naJIeHuUs.
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2. M3yueHue xapakTEepUCTHK M300PAKEHUS MPEAMETA B TIIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH yriia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
NaJCHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. ITlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI cOOMparomen
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.



7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU uepe3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOroeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Asb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiA0OBOIO M MacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W DHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUUW HaA JKUBBIE
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsbl U3JIy4eHHS U MOTJIOUIEHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allun
U 0000IIeHHS  TPEIMETHOTO  COJEPKaHMsT M OMbITa  JCSATEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipn M3y4eHUM JAHHOTO MOJYJIA PEaJU3yIOTCSd U CUCTEMATU3UPYIOTCS BUABI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKHW, OBJAJCHUE YMEHUSMH OOBIACHATH (Pu3ndeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHWS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIMATBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 CY4€T TOro, 4YTO OOydYalIIHUecs BBITONHIIOT 3aJaHUs, B KOTOPBIX UM
IpeIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue SBICHUS B OKPYKaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
WCITOJIb30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE 111 NPOBEPKU THIIOTE3 U MOJIYUYCHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpMOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKUCKOMN
(bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUXKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  JIMOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE30MaCHOTO TIOBEIECHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOpMUPOBAHHOCTh HaBBbIKAa peduiekcuM, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pEIICHUWU MPAKTHYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (DU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K M3MEHSIOUIMMCH YCJOBUSIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUM NPHU BBHIIIOJTHEHUM HCCIEAOBAHUNA U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTrux;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

e — OCO3HaHME Ne(PUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMbl MO (HU3UKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METOIbl, THCTPYMEHTHI U 3aMpOChI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMmaMu, HHOU rpauKoi 1 MX KOMOMHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIIeHWE 3a/ladyd U TOJJCpKaHHe
O1arokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHUSIMU JPYIHMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PHU3MUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JOCTHKEHUIO: paclpeAeisiaTh poJid, OOCYXKIaThb MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATHCA B  PA3JIUYHBIX MOAXOAAX MPUHATUSA  PEIICHH
(MHIMBUAYaTbHOE, TPHUHATHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITENILHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKOl 3aJauu WIn
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeaiaraéMble BAPUAHTHI pEUICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejiararh 1jaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKOro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIh U YCIOBUSAM;

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



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHYECKHE  SIBJICHUS,
HAOIO/IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHMIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOJIEUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Mepenaya JAaBICHUS TBEPABIMUA TeEJIaMH, >XKHIKOCTAMH H
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSIBJICHUE HM3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUIA;
OMKCHIBATh U3YyYEHHBIE CBOIMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO [EUCTBUS MEXaHHU3MOB,
KUHETHYeCcKass U TMOTEHIMalIbHAs JHEPTus), MpH OMHMCAHWU TPABUIBHO
TPaKTOBaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAITh MPUYUHHO--CJIEJCTBEHHBIE CBA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE yCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
npeanojoxeHue  (TUMoTe3y),  pa3idyaTh W MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MacChl TeJa,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol € HCIOJB30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
yIOPYroCTH OT YAJUHEHUS! MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tea U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJIUTHL KOCBEHHBIE HW3MEPEHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOIIAs  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAI(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEays MNPEIJIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUH HW3MEPEHHH COOMPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYWHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETP, JIWHAMOMETP, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (HU3UYECKUX 3HAHWA B TOBCEIHEBHOM
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloIlEel Cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHMM W TyTéM CpPaBHCHHS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJTHEHUN YUCOHBIX 3a/JaHHH HAYYIHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  coiepKaHHs, CIPAaBOYHBIE MaTepHAIbI,
pecypchl cetu MIHTepHEeT, BlajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE M YCTHBIE COOOICHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuU (HU3HUECKOTO CONEPIKaHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUECH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsE MHCHHE OKPYKAFOLIHX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: MAacca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN JIEKTPUUYECKUM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Teruvlonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaavya (TeTIONPOBOAHOCT, KOHBEKIHS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, JACHCTBUS BJIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHWCAHWI0 MX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoJiHIIA, 3amMep3aHHe BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOTHI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyAelbHAsg TEIUloTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIAa TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, COIPOTUBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKONW TEOPUHU
CTPOEHHMSI BEILECTBA, NPUHLMUII CYNEpPHO3UIUHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECChl U CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I peIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOoOXOJuMble i €€ pelleHUs, NPOBOAUTH pPACU€Thl U CpPABHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEHIIUTh NpPH MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ys ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
POBEPSAEMOE MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTH MOpPSJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IVIOIAAN €€ TIOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCBIBATH X0/ OMbITa U (POPMYJIHPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCOIIOTHOM MOrPELIHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJB30BAaHHMEM TMPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 NPOBOAHMK, OT HaNpsKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBATEIbBHOTO U IApaUIEIbHOTO  COSAMHEHHH
IPOBOJHUKOB): TUTAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BUAE TaOMUL U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEysl MPEAJOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHNE BEJIUYMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMNHCAHHUA (B TOM YHCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IpEeOXPaHUTENH, JIEKTPOMArHUT, FJIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M WU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JABUTaTEb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecneueHrs 0e30MacHOCTH MPpU OOpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOI0 MTOBEJAEHUS B OKPYKAIOIIEH Cpene;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbl,
pecypcnl cetu HTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHuCi€ MyOJMYHO TMPEACTABIATH pPE3YIbTaThl
IPOEKTHON WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh HM3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXIATH BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH BKJIaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ympyrasi, TjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BWKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOjeOaTelbHOE IBMKEHHUE (3aTyXarouiue u
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXalieM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAMTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BeNWYUHBbI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, MEepeMelleHue, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHHS, CWa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEPrus, IMOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, [TOKA3aTEJIb IMPEIIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJTUYHH,
0003HAaYEHUsI U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEIl
IpU SIICPHBIX PEaKlusax, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYUHHO--CIIC/ICTBEHHbIE  CBA3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpaIoIIMecss Ha Ccucrtemy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMs], TPOBOAUTH PACUEThHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAYeHUs (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MPOOJIEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpPU MOMOUIH
($uU3NYECKUX METO/OB, MCIIONb3Yys OMNHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3axkoHa HbproToHa, 3akoHa
COXpaHEHHUsI HDHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpyllOBaHUS, ONHUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpellHee 3HaYeHUe Uu3MepseMol BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JMH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHUS
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTHh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKuX BEIWYMH B BHUAC TaONHIl ¥ TpaduKOB, IEIaTh BBIBOIBLI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYeCKas padoTa W MOITHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNIe JIMH3bL, PAJANOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICIys MPEAIOKECHHON WHCTPYKITUH, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYECKUX MOJIEIICH:
MaTepuaibHas TOYKA, aOCOIMIOTHO TBEPIOE TEIO0, TOUYCYHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, JATYMKW TIOJOXKCHHS, PACCTOSHHS W YCKOpPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKHUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cOOMparolIei JIMH3E;
NPUBOAUTH  TNpUMEpPhl  (HAXoauTh  WHGOOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUA B TIOBCETHEBHOM
KU3HH 711 oOecriedeHust 0€30MacHOCTH TpU oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO MTOBEJICHUS B OKPYIKAOIICH Cpeie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

WCITI0JIb30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aaHUI Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetd VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uHOpMAIIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
JESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3UMKA U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 bubmmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 bubmmorexa [JOK
) i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CrtpoeHue BeliecTa 1
p t https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanuueckoe JKEHUE 3
RAHHHECKOT ABHACHH https://m.edsoo.ru/7£416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPIABIMU 3 bubnnoreka [HOK
' TEJIaMU, ) KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1
> POCTRIE MEXQRHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4
>3 eXaHrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble siBieHus
bubmuorexa [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 1
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 6 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 3 27




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

7 KUIIACC

®duzuka 7 knace - AO «M3narensctBo [Ipocsemenney / aBt.-cocT. A.M. [lepoiikun, E.M. I'ytHuk — M.: 2022
®usuka 8 knace - AO «M3narensctBo [IpocBemenne» / aBt.-cocT. A.M. Ilepoimkun, E.M. I'ytauk — M.: 2023

®duzunka 9 knace - AO «M3narensctBo [IpocBemenne» / aBr.-coct. A.M. Ilepsiikun, E.M. I'ytauk — M.: 2023

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

Jlykammk B.M. COopHuK BOompocoB u 3a1ay no ¢usuke. 7-9 k. — M.: [Ipocsenienue, 2019. —192c.
A.E. Mapon, E.A. Mapon CamocTosTeNbHbIE U KOHTPOJIbHBIE PaboThI-8 Kiacc 2017 M. Jlpoda
dusuka. 9 kmacc. TemaTnueckne TeCcTOBbIE 3amaHust U1t rmoarotoBku Kk ['MA. / aBT.- coct.: M.B.
boitnenko, O.H. Mupouikuna. — Apocnasib: OO0 «Akagemus pasButus», 2019.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. BuaeoonbiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
2. Enunas xomiekus nudpoBbIX 00pa3oBaTebHBIX pecypcoB. — Pexxum noctyna: http://school-

collection.edu.ru
3. NaTepecHbie MaTepraibl K ypokaM (PU3UKHU IO TeMaM; TECTHI TI0 TeMaM; HarJIsAHbIe TOCOOUsI K ypokaM. — Pexxum
noctymna: http://class-fizika.narod.ru



4. Iludpossie 00pazoBaTesbHBIC pecypchl. — Pexxum qoctyna: http://www.openclass.ru
6./lucranumonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kiacc.
CerteBoe o0pa3oBaTenbHOE COOOIIIECTBRO.
http://www.openclass.ru/node/109715

7. Enqunas xomtekius mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
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