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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 OCHOBHOH 00pa30BaTENbHON MpOrpamMMbl, NPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIMXCS W OpPraHU3alMIi0 U3Y4YeHUs
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB HAa ypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIIO B CO3/JaHUM paboyeil mporpaMMbl IO Y4eOHOMY MPEAMETY.

®dusrka SABISIETCS  CUCTEMOOOpA3yIIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJbKY (DHU3HUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEl, acTpoHOMHEH U (PU3HUUIECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOro METoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

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

N3yuenne ¢usnku Ha 0a30BOM YypOBHE TMpEIojaracT OBJIAJICHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJIC0BAHU;

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIE
JIOKa3aTeIbCTBA JIS MOJTyYEHUS! BHIBOJIOB.

[lenmn wusyueHnus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dusnka» B
oOpaszoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, pean3yOIUX
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OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW  peIICHUEM
Komnernn MunucrepcerBa npocsemienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust puU3MKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYarouuxcsi K HaydyHOMY
M3YUCHHUIO TPUPOABI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJI€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHUE MPEACTABICHUNA O PO (DUBMKK ISl Pa3BUTHSL JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUNW O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JaabHeWIleMy 00Oy4YeHHIO B 3TOM HAMpaBJICHUMU.

JlocTHKCHHME 3THX IIEJICH MPOrpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOTO
oO1iero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpETEHNE YMEHUW OMHCHIBATh U OOBSACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBJICHHS U BBIMOIHATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NUECKOTO COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3HUKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHWE WH(OPMAITUY;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEZENIO).



[Ipennaraemsiii B mporpamMmMe no (pu3HKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyaromuxcs, CHUcKa dKCIEPUMEHTAIBHBIX 3a/laHU, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOT'0 SK3aMeHa 10 (U3UKe.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SBneHus npuponabl. PuU3HUECKUE SIBIICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usmueckux BeauuuH. Puznyeckue
npudopsl. [lorpenHocts n3mepeHunit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOAY.
EcTecTBeHHO-HAay4YHbII METOJ| TMO3HAHUA: HAOIIOJAECHHWE, NMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUECKUX SBICHHUI C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

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

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

Jlabopamopnwie pabomul u onvimeol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE TMIIOTE3BI: JAIBHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OmbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysum.

3. HabGmonenue  sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMerpa aromMa METOAOM PsAOB (C  HCIOJB30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHHUSL.
SBnenne uHepuuM. 3aKOH HMHEpUHMHU. B3auMoaelcTBHE Tell KaK MpUYMHA
U3MEHEHUS] CKOPOCTH JBM)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tea.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuila Kak XapakTepucTUKa B3auMozaeicTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cujia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHHUS Tejla.
2. M3MepeHune CKOpoCTH MPSMOJMHENHOTO IBUKECHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHve n3aMeHeHUs! CKOPOCTH TTPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CloXeHue Cuil, HallpaBJIEHHBIX MO OJHOM MPSAMOM.
Jlabopamopnwie pabomul u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I0
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.



Pa3znen 4. /laBjieHue TBEPABIX TeJI, s KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHUs. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTA OT riayOunbl. ['mapocraTtmyeckuit
napanokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHOM 00o0sioukn 3emiu. OmnbliT Toppuuennu. M3mepenue arMmochepHOro
JABJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBieHue nelcTBHsl aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

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

Jlabopamopnvie pabomel u onvimel.

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

2. OmnpeneneHue  BBITAJIKMBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEN HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

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

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKH H
OIIpEICIIEHUE €€ TPYy30MOABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTH. JHepPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBumio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 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 paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tella

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

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

Pa3zgeua 6. TenuioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUW MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUe U CKaTheE.

Temmneparypa. CBsi3zb TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprusi. CrocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buer TEIUIONEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnws. Mcmapenmne. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
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.
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Hab6mronenne O6poOyHOBCKOTO IBHYKCHHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUI CMaYMBaHKS U KaIMJUIAPHBIX SBJICHH.
HaOmroieHre TEeII0BOro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a NpU U3MEHCHMH O00bEMa W HArpeBaHWUU WIIHU
OXJIQXKICHHH.

[TpaBwmita U3MepeHHs TEMITEPaTyPhI.

Bupl Temonepenayu.

OxJakIeHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npy COBepIICHHH Pa0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PH TIaBICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.
OnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO0 HAOIIOJIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OJJTIOHE MITPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
00BbEMa M HATPEeBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka rUnmoOTEe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanrie sBJICHHS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropst4er BOJIBL.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJIMHAPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaXHOCTH BO3IyXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IIpuHimn
CYHEPHO3UIIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO0 TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONMPOTHUBJIECHUE BellecTBA. 3akoH Oma
o ydactka uend. [locnegoBarenbHoe W mapajuieIbHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHna.
DneKTpudecKre ey U MOTPEOUTENH IISKTPUIEeCcKor sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl JKU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe 1oJe  3JIeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUMH. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.
JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIMSL.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U JUAJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pasps.
. U3mepenne cuibl TOKa aMIIEpMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 marasuH COpOTHUBIICHUM.

L 0 N ok wN e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMoaeiicTBHEe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenrpoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIUOHHOTO TOKa OT YCJIOBUH €Tro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HccnenoBanne JOEUCTBUSL JJEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON LIS MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUIIbl TOKA.

N3mepenune 1 peryjJupoBaHue HaNpPsKEHUSI.

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

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
CONIPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJU MONEPEUYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHUJIbl TOKa MPU TaApPAJIECIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padoOTHI AIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OrnpeneneHne MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
PE3UCTOPE.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenqoBanre MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MAarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEeIMHEHUH U Pa3/ICIICHHU.

HccnenoBanue AEHCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
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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 U3ydeHHe paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KITACC

Paznen 8. Mexanuveckue siBJIeHUs.

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

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe nBrkeHue. (CBoOoaHOE
najgenue. OnbIThl ["anumes.

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

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CyNEpPHIO3ULIUN CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmMuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

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

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMIyJibCa. PeakTuBHOE ABUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJIa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 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 U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHMHEeTa (PU3HKHU.

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

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[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.
CoxpaHeHHe MEXaHUYECKOW SHEPTUH MPHU JBMKCHUH Tejia Mo/ ICHCTBUEM
TIPY’>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa W JabHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOIBKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUM Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue — koneOanus.  BwiHyxkzaeHHsle — konebaHus.  Pe3zoHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MHppa3Byk 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).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
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 HE3aBUCHUMOCTH TEpHoJia KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTh Mepuoja  KojeOaHwuid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

DNEeKTpOMarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BoOJIHBL.  CBoOiiCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

o v oA W
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
CBETAa.

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
pacnpoctpanenue cBeta. 3atMeHus ConnHua u JIlynsl. OTpaxenue cBera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejieckona. ['a3 kak omnrThueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMonMHEHOE 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.

[Tpuniun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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 xapakTEepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

L 0 N ok wWwN R

3. HCCJ’IGI{OB&HI/IG 3dBHUCUMOCTH yIJia IPCJIOMJICHUA CBCTOBOIO Jiyda OT YyTJId
NnaacHusA Ha I'paHUIC «BO3AYX—CTCKIIO».
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4. [lomydyenue n3o6paxxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

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

Paznen 12. KBanToBbIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAnpa. HW3oromsl. PaanoaxtrBHBIE
npespateHus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAacCOBOI'O YHCEIN.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX I'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TpPEKOB: U3MEPEHME DHEPIMM YacCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IA0 I MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aIuH
U 0000IICHWS  TPEIMETHOTO  COACp)KaHUS H  OMbITa  JEATEIHHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJII MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIIKX ATOT YUYEOHBIN MpeaMeT.

[Ipr M3ydyeHUn NaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUPYETCS
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
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SBJICHMA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (DU3NUECKHE
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:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
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;
OOBSICHSIT HAy4HbIE OCHOBBI HaM0O0JIe€ BAXKHBIX JOCTUKEHUM COBPEMEHHBIX
TEXHOJIOTU, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3VYJIBTATBI 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 nzyueHnus GuU3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 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 KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKHW KaK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATENBHOCTHU, MHTEpeEca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTU Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MPaBWJI 0OE€30MaCHOrO TIOBEACHHS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

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

6) Tpya10BOro BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,

oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA

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 CBOCM KOMIIETEHTHOCTH 4YE€pEe3 MPAKTUYECKYIO
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
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHHH HOBBIX (HUIUUYECKUX
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 TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3UKE HA YPOBHE OCHOBHOIO
o01mero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIC  Y4YeOHBIC  JCHCTBHS,  PEryJIsTHBHBIC
yYHUBEpCAIbHbIC yUCOHbBIC JICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
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BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PU3NUECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJABI C MCIOIb30BAaHUEM JEAYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUUMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BbIOOp Haunbosee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

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

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
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 WHGOPMAIMM WJIA NAHHBIX C Yy4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHMUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTABICHUS
uHDOpMaAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJayll  HECJIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi M X KOMOWHAIIASMH.

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 Ha PEIICHHE 3aJadyd W TOJJIEep KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;
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COMOCTAaBIISATh CBOM CYXIEHUS C CYXKICHUSIMU JPYIMX YYaCTHUKOB
Juanora, oOOHapyKUBaTh Pa3IUUYUE U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

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

IIPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BBIBATh JIEUCTBUSA
no €€ JMOCTHKEHUIO: paclpeiesaTh poiH, OOCYXIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000I1aTh MHEHHUSI HECKOJIBKUX JIFOCH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEUCTBUSA C JPYTHMH
YJICHAMH KOMAaH/JIbl;

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

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalUsX, TPEOYIOLIUX
JUIs pelieHns (U3nUecKux 3HaHUi;

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

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

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U NpeIJararh IJ1aH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) PE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NyecKoro HMCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIIOBUSAM;
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CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPABO Ha OIMMOKY MPU PEIICHUH (PU3NUECKHX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIy 00ydeHus B 7 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaAOJII0IEHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAaCKTOpHUs, pPaBHOACUCTBYIOIIAS
cuna, jaedopmanua  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sABIeHUS (auddy3us, TEMIOBOE JBUKEHHE YACTHI] BEILECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, TMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamy, arMoc(epHoe JaBie€HHME, IUIABaHWE Tell, [peBpalleHus
MEXaHUYECKOM SHEPruH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBIEHUH B
OKpYy’XalollleM MHupe, B TOM 4ucie (U3HUECKUE SIBIICHUS B NPUPOJIE:
OpUMEPHl ABMXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]1auy B yUeOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOWCTBA (IPU3HAKHU) (PU3UUECKUX SBICHUI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHHUSA, UCTIOIb3YS
dbuznyeckre BEIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIa TSKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKass M TOTECHLMAJIbHASI SHEPrus), MpU ONHUCAHUM NPABUIBHO
TPakTOBaTh  (PU3MYECKU  CMBICH  HUCHOJIb3YEMbIX  BEJIMYMH, HX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIH,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYallMi NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh OOBACHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUNoTe3y),  pa3nuyaTb W MHTEPIPETHPOBATH
NOJIyUYEHHBI pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MPOBEPSIEMBIE
IPEIO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBINIOJIHATh MPSAMbBIE H3MEPEHHs] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol ¢ HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOoCs Tela OT BPEMEHU [BWKEHUS TeJa, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YacCTU Teja M OT IUIOTHOCTHU KUIAKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
TUTAaBaHMSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHS, CIeMys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pEe3yNbTaThl TOJTYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

NPOBOJNTH KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CHJa TPEHHS CKOJBXCHHUS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUHU HW3MEPEHHM COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUCHHE UCKOMOU BEJIMYMHBI,

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

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIONIMECS COCY/bI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 6€30MacHOCTH MpU oOpalieHuu ¢ mpudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJCHHSI B OKPY KaIOIIEH Cpefie;

OCYUIECTBJISATh OTOOpP HMCTOYHUKOB uWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM ¥ TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

WCITIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JTUTEPATypy (PU3MUECKOTO COJNEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTepHET, BliageTh nMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJIEPKaHUSA, B TOM
qucie MyOJIMYHO JAenaTh KPAaTKHE COOOIEHUS O pe3ysibTaTax MpPOEKTOB
WIM Y4YEOHBIX MCCIEJIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYECHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUJICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHM 3aJadaMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy 00yuenus B 8 kjacce npeIMeTHbIC pe3ybTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHIIMICHHBIM TMap, BIAXXHOCTb
BO31yXa, TEMIIeparypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBINA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE U CKaThe, Teruionepesaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
Terjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYEHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOAEHUCTBHUE 3apSJ0B, JEHUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpY’)KarollleM MHUpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTbI B mpupojae, uzinyudeHue CoiHIa, 3aMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, DJICKTPUICCKUE
sBJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (PU3MUYECKHUX
SIBIICHUM;
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OTKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
duznyeckre BEeIUMUMHBI (TeMIepaTypa, BHyTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTBI, YJEJNbHAs TEINIOEMKOCTh BEIIECTBA, YJACNbHAs TEIUIOTA
IUIaBJICHUS, yJeNbHAas TeIUIoTa MNapooOpa3oBaHUs, yHAelbHas TEmIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAeIbHOE  CONpPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEeMbIX BETUYHH, 0003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYIAPHO--KHHETUYECKON TEOPHUH
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMHU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa i1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYeCcKuX
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIOIB3YS 3aKOHBI H
dopMyIibl, CBs3bIBarOlME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajIn3a
yCJIOBUS 3aadd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX I  pElIeHHs 3aJauyd, BbIOMpATh 3aKOHBI U (POPMYyIIHI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTH Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JJAHHBIMHU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPSIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
buznyecKux CBOWCTB TeN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béMa, TemMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrIONIaroniei)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUJAKOCTU U
IIom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICHCTBHUE
AIEKTPUYECKUX 3aps/iOB, B3aUMOJIECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJlM3allisl MarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHuTOB, JCHCTBUSA
MarHMTHOTO TOJISi HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTbITAa U (HOPMYITUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbBIE  W3MEPEHUS]  TEMIEPaTypbl,  OTHOCHUTEIbHON
BJIQKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOrOBBIX NPHOOPOB U JATYMKOB (PU3MYECKUX BEJIWYMH, CPABHUBATH
pe3yabTaThl U3MEPEHHM ¢ YUETOM 3a/IaHHON aOCOJIOTHON MOTPEIIHOCTH;
IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEUEHHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHKUKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOIO W  IAPAJUICIBHOTO  COEAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPeJIO)KEHHOMY IJIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yJelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl NMPEIJIOKEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAYEHUE BEJIMYNHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM Ha HX OMUCAaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI IOMOB, TMTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOPHI, HArPEeBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUA O CBOMCTBaxX (PM3MUYECKUX SIBIICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPECHHETO
CrOpaHusi, JJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI DJICKTPUUCCKUX
ernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHMS 370pOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KAIOIIIEH Cpesie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUH H TyTEM CpPaBHCHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACISTh  HH(POPMAIHIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJI30BATh MPHU BBIMOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--MIOMYJIIPHYIO
JUTEPATypy (U3HUECKOTO  CONIEpKaHHs, CIPABOYHBIC MaTepUaIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
CoIepKaHWsl, B TOM 4YHCIE TMYOJIUYHO TIPEACTABIATH PE3YIbTAThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YUYCHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEIOBAHUN (DU3UIECKUX
MPOIIECCOB paclpenessaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATEeILHOCTh TPYIIbI, BEHICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

UCIIOJI30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXXEHHUA, Nedopmainus
(ympyras, mnjacTu4eckas), TpEeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
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CHEKTpPbI HUCIyCKaHUs U MOTJIOIIEHus, anb(da-, OeTa- 1 raMMa-u3IydeHus,
W30TOIIBL, SIEPHAS] SHEPIETHKA;

pasznuyarh SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JIBUJKEHHE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITy4YEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABWXKEHUE M1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMIIETPSICEHHE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTPaUOIECTOBOTO M PEHTTCHOBCKOTO HU3JIYYEHHUM, €CTECTBEHHBIM
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IyYEHUW Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH NPAKTUUECKYIO 3a/ady B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PU3NUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BEIWYUHBI (CpEIHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEpPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTbh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYrOCTH, CUJIA TSKECTH, YCKOpEHUE
CBOOOJHOTO TMAaJeHUs, BEC Tejla, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MONIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAJIbHAS SHEPIHUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BETUYHMHY C JAPYTMMH BEIUYHHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3ULHMH CHJI, NPUHLUII OTHOCHTENbHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalui IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHME U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemary pacyéTHble 3adaud (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), HUCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIJIOBHE, BBISBIIATh HEJOCTAIOUIUE WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJIMCTUYHOCTh IMOJYUYEHHOTO0 3HA4YeHUA (Pu3nuecKon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IPOBENCHHUSI  UCCJENOBAHMS, JEJaTb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHUSl HHEPruH, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJICOAHUH, MPSAMOJIIMHEMHOE PacCpOCTPAHCHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, MU3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakeHHWsl MpeaMera B coOuparomieit
JUH3e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0OpyJOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarhl,
bopMyJIMpOBaThH BBIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpeqHee 3HAaYeHHE U3MepsAeMOl BelduuuHbl ((POKyCHOE paccTOsHUE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);
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OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0O€3 HadallbHOM CKOpPOCTH, Mepuoja
KOJIEOAaHU MaTeMaTHueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPpaKEHHUs CBETa OT yIJia MaJeHUs U yrijia MpeoMJIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBUCHUMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONHIl U T'papUKOB, JIeJaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIeI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHHs], KECTKOCTh MPYKHHBI, KOIPPUIUEHT
TPEHUsI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKoro W MPY>KUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTATBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAUYEHHUE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTEePU30BaTh TPHUHIIMIBI  JEHCTBUS HW3YYEHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIICHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAuUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
JKU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpalleHuu ¢ npudopamMu u
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TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0pPOBbS U COOIIOACHUS
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYIKAIOIIEH CPEACE;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUSI B
HHTepHeTe, caMOCTOATENbHO (OPMYIHPYsI TOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH MOJyYEHHON MH(pOpMAMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

MCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TTOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXNaHMsl, CIPABOYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HH(GOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIECHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTaBIATh PE3yIbTaThl HIPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPU  OTOM  TIPaMOTHO  MCIOJIB30BAaThb  H3yYECHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUIEHUE TMpEe3eHTaleil ¢ y4ETOM OCOOEHHOCTEW ayIuTOpUU
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanvecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY KAIOIIEro MHUpa
1.1 dusuka - Hayka 0 IPUpPoae 2
y pup yaklass
1.2 dusndyecKre BeTHIHHBI yaklass
1.3 EcrecTBeHHOHAYYHBINH METO/I TO3HAHUSI yaklass
Htoro no pazneny 6
Pa3nes 2. lleppoHavyaibHble CBeJeHUS] O CTPOEHHUH BellecTBa
2.1 CtpoeHnue BemecTna 1 yaklass
BIKEHUE U B3aMMO/IEHCTBHE YaCTHI
2.2 A 2 1 yaklass
BEIIECTBA
2.3 ArperatHbie COCTOSIHUS BEIIECTBA 2 yaklass
HWroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 MexaHndeckoe IBIKEHNE yaklass
3.2 Wuepuusi, Macca, MIOTHOCTh 4 yaklass
3.3 Cua. Bunsr cun 14 1 yaklass
Wroro no pazneny 21
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Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Masnenue. Ilepenaya naBieHust TBEPABIMU

4.1 3 yaklass
TEJIAMH, JKUAKOCTSIMH U Ta3aMu
4.2 JlaBieHHE KHUIKOCTH yaklass
4.3 ATMochepHOe JaBIIeHHE yaklass
44 JlefcTBHE KUIKOCTU U I'a3a Ha IIOTPYKEHHOE ; 3 yaklass
B HUX TEJIO
Htoro no pazneny 21
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
51 PaGoTa 1 MOIIHOCTH yaklass
5.2 [TpocThie MeXaHU3MBbI yaklass
5.3 MexaHuveckasi SHePrus yaklass
Hroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12

34



8 KVIACC

KosnuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHHe Pa3/1esioB U TeM uudposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
MPOrpamMMblI Bcero oGpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebl
Pa3nen 1. TensioBble siBJIeHUS
1.1 CTpoeHHe U CBOMCTBA BEIICCTBA 7 yaklass
1.2 TerutoBblie MPOIIECCHI 21 1 5 yaklass
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 SJIeKTqueCKHej 3apsi/bl. 3apsUKECHHBIC Teja ; 1 yaklass
U UX B3aUMO/ICHCTBHE
2.2 [ToCTOSTHHBIH ANEKTPHUUECKHUIA TOK 20 7 yaklass
2.3 MarHuTHbBIE SIBIICHUS 6 1.5 yaklass
2.4 DeKTpOMarHuTHas MHIYKIUS 4 yaklass
Hroro mo pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 14.5
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9 KVIACC

KoauuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM (mudpoBbIie)
Ne i/m Konrposbnbie IIpakTHyeckue
NMPOrpamMMblI Bcero oOpa3oBaTeIbHBIE
padoThI padoThbI
pecypchbl
Pa3nes 1. Mexanuveckue siBJICHUSI
MexaHn4ecKoe ABHKEHHUE U CTIOCOOBI €ro
1.1 10 1 yaklass
OIMCaHUs
1.2 B3aunmoericTBue e 20 1 3 yaklass
1.3 3aKOHBI COXPAaHCHUS 10 3 yaklass
Htoro no pazneny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHn4eckue KoueOaHus ‘ yaklass
2.2 MexaHUYecKue BOJHBI. 3BYK 1 ‘ yaklass
Hroro no paszneny 15
Pa3zzien 3. Di1eKTPOMarHUTHOE 1M0JI€ ¥ 3JIEKTPOMArHUTHBIE BOJTHBI
DJeKTPOMarHUTHOE TOJIe U
3.1 P 6 2 yaklass
AJIEKTPOMAarHUTHBIE BOJTHBI
Hroro mo paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI PacPOCTPAaHCHHUS CBETA yaklass
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI yaklass
4.3 Pazsoxenue 6e10ro cBeTa B CIIEKTp 2 yaklass
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Hroro no pazneny 15

Pazgea S. KBanToBbIe siBJIeHUS
5.1 Hcnyckanue 1 TIOTJIONIEHHE CBETa aTOMOM yaklass
5.2 CtpoeHue aTOMHOTO sipa yaklass
5.3 SnepHble peakiuu yaklass

Hroro no pazneny 17

Pasnen 6. IloBTopuTe1bHO-000011IaI0IIUIT MOAYIb
6.1 [ToBTOpeHUE M 00600IIEHUE CONCPKAHUS 9 5 yaklass

Kypca Gu3uku 3a 7-9 Kinacc
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

®duzuka — Hayka 0 Ipupojie. SBiaeHus npuposl

2 dusnuecKue siBICHU
dusnuecKue BEITMUNHBI U HX H3MEPECHHE
4 VYpok-ucciaenoanue "M3Mepenue reMnepaTypbl Py MOMOLIH KUAKOCTHOTO 1
TEPMOMETpA U JIaTYUKa TemMIreparypsl"
5 MeTtoer HaydHOTO TIO3HaHUS. Onucanue (PU3NIECKUX SBICHUHN ¢ TTOMOIIBIO MOJIEIICH 1
5 VYpoxk-uccienosanue "[IpoBepka runoTessl: AaabHOCTb MOJIETA IAPUKA, TyIIEHHOTO 1
TOPU30HTAJIBHO, TEM OO0JIbLIIe, YeM OOoJIblIIe BHICOTA ITycKa"
7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHHE BEIECTBA 1
JIBM>KEHME YacTHl] BEeLeCTBa 1
9 VYpoxk-ucciaenoBanue «OnbIThl IO HAOIIOAEHUIO TEIIIOBOTO PACHIMPEHHS Fa30B» 1
10 ArperaTHbI€ COCTOSHUS BEIIECTBA 1
1 Oco6eHHOCTH arperaTHbIX COCTOSHUM BoJbl. O000IIEeH e 110 pa3AeTy 1
«IlepBoHayvanbHbIE CBEACHUS O CTPOCHUH BEILIECTBA»
12 MexaHnueckoe ABIKeHNE. PaBHOMEpHOE W HEpaBHOMEPHOE TBM)KEHUE 1
13 Cxopoctb. EnuHuiiel ckopoctu 1
14 Pacuer nmyTn ¥ BpeMeHU IBHKEHUS 1
15 WNuepumst. Macca — Mepa HHEPTHOCTH Tell 1
16 [TnotHoCTh BemecTBa. PacueT Macchl 1 06beMa Telna Mo ero MIOTHOCTH 1
17 JlaGopatopHnas pabota «OnpeaeneHne IIOTHOCTU TBEPAOTO Teaa» 1
18 Pemenne 3amay mo reme "IlnoTHOCTE BerecTna" 1
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19 Cuna Kak XxapakTepucThKa B3aumoaeictsus Ten. Cuiia yrnpyroctu. 3akoH ['yka 1
20 Jlaboparopnas pabota «/3y4eHne 3aBHCUMOCTH pacTsbkeHus (aedopmariim) 1
MIPYKUHBI OT MIPHJIOKEHHOM CUITBD»
21 SAsnenue Tarorenus. Cuna TsHKECTU 1
99 CBs3b MEXKy CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue 3agau no teme 1
"Cuna Tsoxect"
23 Cuna TsDKeCTH Ha JPYTHX TutaHeTaX. OU3ndecKue XapakTepUCTUKH TUTAHET 1
24 N3mepenue cuit. JluHamoMeTp 1
25 Bec tena. HeBecomocth 1
26 CrnosxeHue IByX CUJI, HAIIPABJICHHBIX MO OAHOM NpsAMOI. PaBHOIEHCTBYOIIAs CHIT 1
27 Pemenue 3amau no reme "PaBHonelicTByromas cui” 1
28 Cuiia TpeHus u e€ BuAbl. TpeHue B IpUpPOJE U TEXHUKE 1
29 JlaboparopHas padota «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI 1
JABJICHUS U XapaKTepa COMPUKACAIOIIUXCS TTIOBEPXHOCTEI
30 Pemenwie 3a1a4y Ha onpe/ielieHne PaBHOACHCTBYIOIEH CHITBI 1
31 Pemenwue 3anay mo Temam: «Bec Tenay, «I'padudeckoe nzodpaxenue cuimy, « CHUIbD, 1
«PaBHOIEUCTBYIOIIAs CHAIDY
32 Kontponbnas padota mo temam: «MexaHudeckoe ABHKEHUEY, «Macca, IOTHOCTHY, 1
«Bec Tenay, «I'paduueckoe nzodpakenne cuin, « CHIIb)
33 Hapnenne. CiocoObl yMEHBIICHHUS U YBEIIMYCHHS TaBIICHHS 1
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa, TeMIepaTyphbl 1
35 [Tepenava naBiaeHuS TBEPABIMU TEJIAMH, )KUIKOCTSIMH | ra3aMu. 3akoH [Tackans 1
36 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE JCHCTBHEM CHIIBI TSHKECTH 1
37 Pemenne 3agau o Teme «JlaBienre B KUJIKOCTH | Tase. 3akoH Ilackas» 1
38 Coobmarormumecs: cocyibl 1
39 IManpaBnmyueckuii mpece 1
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40 Manometpsl. [TopiiHeBo# KUIKOCTHBIN HACOC 1

41 Atmochepa 3emiH ¥ IPUIUHBI €€ CYIIeCTBOBAHUS 1

42 Bec Bo3ayxa. ATMochepHOe 1aBlieHHE 1

43 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin 1

44 3aBHCUMOCTh aTMOC(EPHOTO JAABICHUS OT BBICOTHI HAJl YPOBHEM MOpS 1

45 bapomerp-anepouna. ArMmochepHoe naBIeHUE HA PAa3IMUYHBIX BBICOTaX 1

46 Pemenue 3amau o reme " AtmochepHoe naBienue" 1

47 JleiicTBHE KUAKOCTU U Ta3a HAa MOTPYKEHHOE B HUX TEJNO0. ApXUMEI0Ba CUIIa 1

48 JlaGopatopnas pabora «OnpeneneHne BHITATKHBAIOIIEH CHUJIBI, ISHCTBYIOIEH Ha TEIO, 1
MOTPY>KEHHOE B JKUIKOCTHY

49 JlaboparopHas pabdota o teme «FccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 1
00BEMa MOTPYyKEHHOH B KUIKOCTh YACTH TEJa

50 [1naBanue ten 1

51 JlabopaTtopHas pabota "KoHCTpynpoBaHHUE apeoMeTpa WU KOHCTPYUPOBAHUE JIOJIKH U 1
onpeseneHue e€ rpy30no LEMHOCTH"

59 Pemenwue 3anay no Temam: «IlnaBanue cynoB. BoznyxomnaBanuey, «JlaBneHue 1
TBEPABIX TN, KUAKOCTEH U Ta30B»

53 Kontponbnas padota nmo teme «JlaBieHne TBEpbIX TEM, JKUIKOCTEH U Ta30B)» 1

54 Mexanunueckas paboTa 1

55 MoiraocTh. EAUHUIIBEI MOIITHOCTH 1

56 VYpok-uccnenosanue "Pac4€r MOIIHOCTH, Pa3BUBAEMOM NPU MOABbEME I10 JIECTHUIIE" 1

57 [IpocTteie Mexanu3Mmbl. Peruar. PaBHOBecHe Cuul Ha phIyare 1

58 Prryaru B Texnuke, ObITy U nipupoje. Jlaboparopras padota «MccnenoBanue ycnoBuid 1
PaBHOBECHSI phIYaray

59 Pemenwne 3anay mo Teme «YCIOBUSI paBHOBECHUS phlyaray

60 Koaddumment monesnoro neicteust mexanusma. Jlabopatopuas padora «l3mepenue
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KIIJI HakTOHHOM ILIOCKOCTH

61 Pemenue 3amad no reme "Pabdora, momHocTs, KIT/T"

62 Mexanuueckas sHeprusi. Kunetnueckas u noTeHIuanbHasi SHEPrus

63 3aKOH COXpaHEeHHs] MEXaHUYECKON YHEPrHU
VYPpok-3KCIIEpUMEHT 1O TeMe "IKCIEePUMEHTAIBHOE ONPEIeNICHUE U3MEHEHUS

64 KMHETUYECKOM U IIOTEHLINUAJIBbHON SHEPTUU IIPU CKaThIBAHUU TEJIA 110 HAKJIOHHOU 1
mockoctu"

65 KonTponbnas pabota nmo Teme «PaboTta 1 MOIIHOCT. DHEPTUS»

66 PesepHeblil ypok. Pabota ¢ Tekctamu 1o Teme "MexaHnndeckoe JIBrKeHue"

67 PesepBHrlii ypok. PaGora ¢ Tekctamu o teme "JlaBneHue TBEPABIX TEN, JKUIKOCTEH U 1
ra3oB"

68 PesepBHrlii ypok. Pabora ¢ Tekctamu o teme "Pabota. MomnocTs. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KVIACC

Ne i/ Tema ypoka
KoianuecTBo yacoB
1 OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKOW TEOPUN U MX OIIBITHBIC 1
MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI
3 Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BelleCTBa
4 OOBsicHeHHE CBOMCTB TBEPIOTO, JKHUIKOTO U Ta3000pa3HOT0 COCTOSHHMA BEIIECTBA HA 1
OCHOBE TIOJIOKEHUH MOJICKYJISPHO-KHHETHYECKON TeOprun
5 Kpucranamaeckue u amopdHsie Tena 1
6 CMaumnBaHue U KanWUISIPHOCTh. [I0BEpXHOCTHOE HATSHIKEHUE 1
7 TemoBoe pacmupeHue u cxaTiue 1
8 Temmnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBHKEHUS YaCTHUIL 1
9 Buytpennss sneprus. CriocoObl U3MEHEHUs1 BHYTPEHHEH 3Heprun 1
10 Buasl Tenonepenaun 1
11 VYpok-koupepenius "[IpakTryeckoe UCMOIb30BaHNE TEIJIOBBIX CBONCTB BEIIECTB U 1
MaTepuasoB B LETsAX dSHeprocoepexenus"
12 KomnuecTBO TEIIOTEL. Y aenbHas TEIIOEMKOCTE
13 YpaBHeHHe TemoBoro 6ananca. TemnooOMeH U TEIIOBOE PaBHOBECHE
14 JlabopaTtopHas pabota "lccnenoBanue siBICHUS TEIUIOOOMEHA TIPU CMETIIMBAHUHT 1
XOJIOJTHOW Y TOpsiYeit BOABI"
15 Pacyer konudecTBa TEMIOTH, HEOOXOAMMOTO JJIsS HATPEBAHUS Tella U BBIIEISIEMOTO 1

UM IIPpH OXJTAXKIACHUN
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16 JlaGopaTtopHas pabota "OnpeneneHue yaelIbHON TEIJI0EMKOCTH BemecTra ' 1

17 DHeprus TOIUIMBA. Y IeibHas TEII0Ta CrOpaHus 1

18 [1naBneHue u OTBEpAeBaHNE KPUCTAIIMUECKUX TeJl. Y IeNIbHAS TEIJI0Ta IJIaBICHHS 1

19 JlaGopaTopHas pabota "OnpeneneHue yaeabHON TEIIOTHI TUIaBJICHHS Jibaa" 1

20 [TapoobpazoBanue u koHaeHcanus. Vcnapenue 1

21 Kunenue. Y nenpHas temnora napooOpa3zoBaHus U KOHJEHCAIIMH. 3aBUCUMOCTh 1
TEeMIIEPaTyphl KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS

99 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota "Onpenenenre OTHOCUTENBHOM 1
BJIAKHOCTH BO31yXa"

23 Pemenwue 3a1a4y Ha onpeielieHre BIAKHOCTH BO3yXa 1

24 [Tpunnumne! pabotel TemnoBbix aBurareneif. [laposas TypOuna. J[Buratens 1
BHYTPEHHET0 CTrOpaHUs

25 KIIJ] TemioBoro nBuratens. TennoBble ABUTATENH U 3alIUTa OKPY>KaOLIEH cpebl

26 3aKoH COXpaHEHUs U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MTpOIeccax

97 [TonroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "TemnnoBele sBiaeHUsA. I3MeHeHne 1
arperaTtHbIX COCTOSTHUH BemiecTBa"

28 Kontponbnas padota o teme "TermoBsie siBjaeHus. I3MeHeHue arperaTHbix 1
coCTOsTHUH BemecTBa"

29 Onextpuzanys Ten. J[Ba pojia aEeKTPUYECKHX 3aps/I0B

30 VYpok-uccnenoBanue "OneKTpu3anus TeJl UHAYKLINAEH U IPU COTPUKOCHOBEHUN"

31 BzaumopeiictBue 3apsskeHHBIX Tell. 3akoH Kynona

39 Onexrpudeckoe nosue. HanpshkeHHOCTD anekTpuyeckoro noist. [IpuHuun 1
CYIEPIIO3UIIMU AJIEKTPUUYECKHUX TOJIeH

33 Hocurenu snekrprueckux 3apa10B. DneMeHTapHsbli 3apsa. CTpoeHne aroma

34 [TpoBOTHHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO 3apsia

35 Pemenuie 3a1a4 Ha MPUMEHEHHE CBOIMCTB YJIEKTPHUECKUX 3aPSIIOB
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36

BHGKTpI/I‘leCKI/Iﬁ TOK, YCJIOBHUSA €I'0 CyIIECCTBOBAHUA. Hcrounuku SJICKTPHUYCCKOI'O TOKa

37 JIefCTBUS SIEKTPUIECKOTO TOKA

38 VYpok-uccnenosanue "JleficTBUE ANEKTPUUYECKOTO M10JIsI HA IPOBOAHUKH U
IUAJIEKTpUKN"

39 DNEeKTPUUECKUN TOK B METAJUIAX, )KUIKOCTSIX U ra3ax

40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE YaCTH

41 Cuna toka. JlaGopaTopHas pabora "M3mepeHue u peryiupoBaHUe CUIIbI TOKA"

42 DnexTpuueckoe HanpsikeHue. Bonstmerp. Jlaboparopuas pabota "U3mepenue u
peryiaupoBaHue HanpsHKeHus"

43 ComnpoTuBieHNE POBOAHUKA. Y ICIBHOE COMPOTHBIICHUE BEUIECTBA

44 JlaboparopHas paboTta "3aBUCUMOCTb SJEKTPUUECKOTO COIIPOTUBIICHHS MPOBOIHUKA
OT €ro JJIMHBI, IJIOUIa/Id OTIEPEYHOT0 CeueHusl U Marepuana’

45 3aBHCUMOCTH CHJIBI TOKA OT HampspkeHus. 3akoH Oma Il yJacTka [enu

46 JlabopaTtopHas pabota "HccienoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIIETO Yepe3
PE3UCTOp, OT CONPOTHUBIICHHUS PE3UCTOPA M HATIPSLHKEHUS Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapalieIbHOE COEAMHEHUS POBOHUKOB

48 JlabopaTtopHas pabota "[IpoBepka mpaBuiIa CI0KEHUS HATPSHKEHUH TpU
MIOCJIEZI0BATEILHOM COETMHEHUH JIBYX PE3UCTOPOB"

49 JlabopaTtopHas pabota "[IpoBepka mpaBuiia Jyisi CHIIBI TOKa TIPH IMapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"

50 Pemenue 3aa4 Ha npuMeHeHue 3akoHa OMa 71 pa3IuyHOrO COeTUHEHUs
MIPOBOJTHUKOB

51 PaboTa 1 MomHOCTE AyeKTprdeckoro Toka. 3akoH [[xoymnsa-Jlenma

52 JIaGoparopHas padota "Omnpenenenne paboTbl U MOIIHOCTH 3JIEKTPUUECKOTO TOKa"

53 DJeKTpuYecKue ey U NOTpeOuTeNH 2JIeKTpUIecKoi sHepruu B ObiTy. KopoTkoe

3aMbIKaHUE
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[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IICKTPUIECKUE 3aps/Ibl. 3apsHKCHHBIC

>4 TeNa U uX B3aumo eicTBus. [1ocTOSAHHBIN 3neKTpUUecKuii TOK" 1

55 KontposbHas paboTa mo teme "DIeKTpUIeCKre 3aps/ibl. 3apsHKCHHBIC Tela U UX 1
B3auMoiecTBUs. [10CTOSTHHBIN ATIEKTPUIECKUM TOK"

56 ITocTossHHBIC MATHUTHI, UX B3aMMOJICHCTBHC

57 Ypoxk-uccienopanue "M3ydeHue mosueil mOCTOSHHBIX MarHUTOB"

58 MarunuTHOoe nosie. MaruuTHoe nose 3eMJId U ero 3HaueHHue AJIs )KU3HU Ha 3emiie

59 OmnsIT OpcTena. MarHuTHOE 1oJie 3JIEKTPUUYECKOro Toka MarHuTHoOE 1oJie KaTyLIKH ¢ 1
TOKOM

50 IIpumeHeHue 3r1eKTpoMarHuToB B TexHUKe. JlaboparopHas pabota "HU3yueHue 1
JeUCTBUSL MArHUTHOTO I0JIS1 HA IPOBOJIHUK C TOKOM"
DneKTpoABUTaTesb MOCTOSIHHOTO TOKa. Vcnonb30BaHue 35eKTpoiBUraTeneii B

61 TEXHUYECKHUX YCTPOMCTBaX U Ha TpaHcnopTte. JJabopaTtopHas pabora 1
"KoHcTpynpoBaHue U U3y4yeHHue paboThl JIEKTpOABUraTesns"

62 OmnsiTel Dapanes. 3aKoH AIeKTpoMarHuTHOW nHAyKuuu. [Tpasuiio Jlenna 1

63 Onexrporereparop. CriocoObl MOTYUYEHHS AIEKTPUUECKOW SHEPTUU. DIIEKTPOCTAHIIUN 1
Ha BO30OHOBIIIEMBIX MCTOUYHUKAX YHEPTUU

64 ITonroToBka Kk KOHTPOJIBHON paboTe MO TeMe "DNEeKTPUUECKUEe U MarHUTHbIE SBJICHUS" 1

65 KonTponbHas padota no Teme "DneKTprUuecKue U MarHUTHBIE SABJIeHUS" 1

66 PezepBHblil ypok. Pabota ¢ Tekctamu o teme "TerioBele siBiaeHus" 1

67 PeseprubIit ypok. Pabota ¢ Tekctamu mo teme "IlocTOsHHBIN AIeKTpUIecKuil TOK" 1

68 PesepBHblil ypok. Pabota ¢ Tekctamu 1o Teme "MaruutHele siBJIeHUs" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KVIACC

Ne i/m Tema ypoka
KosanyecTBo yacoB
1 Mexannueckoe qBrKeHHe. MaTepuanabHas TOUKa 1
2 Cucrema orcyeta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKCHUS 1
3 PaBHOMepHOE NpAMOIMHENHOE IBUKEHUE 1
4 HepaBuomepnoe npsimonuneiinoe apmxeHne. CpenHsisi 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpssmonuHeitHOEe PaBHOYCKOPEHHOE JBUKEHHE. Y CKOPEHUE 1
6 CKopocTh MPSIMOTMHEHHOTO PaBHOYCKOPEHHOTO BMXKeHUs. [ paduk ckopoctu 1
7 JlaboparopHast pabota "OmnpenereHne yCKOPEHUs Telia IPU PABHOYCKOPEHHOM 1
NBYDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBobOoauoe nagenne ten. OneITel [annnes 1
9 PaBHOMepHOE ABMXKEHUE IO OKpy)HOCTH. [lepnoa u yactora obpamenus. Jlnnelinas u 1
yIJI0Basi CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHUE 1
11 Ilepsslii 3axkoH HproTOHA. BekTop cuiibl 1
12 Brtopoii 3akon HetoTona. PaBHoelicTByro1mas cusna 1
13 Tperuii 3akon Herorona. Cynepnosunus cui 1
14 Pemenne 3amau Ha npuMeHeHne 3ak0HOB HproToHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuia ynpyroctu» 1
17 JlabopaTtopHas pabota «OmnpeaeneHne KeCTKOCTH TPYKUHBD) 1
18 Cuna tpenus 1
19 Pemenue 3amau mo teme «Cuita TpeHUS» 1
20 JlaGopatopHnas padora "Onpenenenue ko3P uineHTa TpeHus: CKoIbKeHHs " 1




21 Pemenue 3agau no reme "3akonsl HetoTona. Cuina ynpyroctu. Cuiia tpenust” 1

22 Cuna TSOKeCTH M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOJHOIO MaCHHS

93 Ypoxk-konpepenuus "JIBrkeHune Te BOKPYT TpaBUTaMOHHOTO LeHTpa (CosHeuHas 1
cucrema). ['amakTuku"

24 Pemenue 3agau no reme "Cusa TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS "

25 IIepBas kocMHuueckast CKOpocTb. HeBecoMoCTh U neperpysku 1

26 PaBHOBecue marepuanbHOI Touku. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpIOTO 1
TeJa C 3aKPEIJIEHHON OChIO BPAIllCHUS

27 Mowment cuinbl. LleHTp TsbxecTn 1

28 Pemenue 3anau mo reme "Mowment cuibl. Lentp tsoxectn"” 1

29 [TonroToBka K KOHTPOJIBHON paboTe 1o TeMe "MexaHUYecKoe IBUKEHHE. 1
B3aumonetictBue Ten"

30 KontponbHas padota nmo Teme "MexaHnnueckoe aBmkeHue. Bzanmosericteue ten" 1

31 Nmnynbe Tena. Umnynbsc cuiibl. 3aK0H COXpaHEHHsI UMITYJIbCA. YIPYroe U HEyIpyroe 1
B3aUMO/ICIICTBUE

32 Pemenue 3ana4 no teme "3akoH coXpaHEHMs UMITyJIbca" 1

33 VYpoxk-koHpepennus "PeakTuBHOE ABMKEHHE B IPUPOE U TEXHHUKE" 1

exaHu4Jeckasi paboTa U MOITHOCTh

34 M 0 1

35 PaboTa cuitbl TSXKECTH, CUIIBI YIIPYTOCTH U CUIIbI TPEHHS 1

36 JlabopaTtopHas pabota «Onpeaenenne padoThl CHIIBI TPEHHS TIPU PABHOMEPHOM 1
JIBUKEHHUH TeJa M0 TOPU30HTAIbHON TTOBEPXHOCTI

37 CBs3b sHepruu U paboTsl. [loTeHnanpHas sHeprus 1

38 Kunernueckas sneprusi. Teopema 0 KHHETHUECKOW YHEPTUU 1

aKOH COXPaHEHMs YHEPIUU B MEXaHUKE

39 3 1

40 JlaGopatopHnast pabota «/3yueHne 3akoHa COXpaHEHUS SHEPTHID) 1

41 KonebartenbHoe IBUKEHUE U €T0 XapaKTePUCTHKU 1
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42 3aryxatomue kojiebanus. BeinyxneHHble Konebanus. Pezonanc 1

43 MaremaTuyecKui U NPy KUHHBIA MAsITHUKU

44 Ypoxk-uccienoBanne «3aBUCUMOCTh TIEpHO/ia KOIeOaHUH OT )KECTKOCTU MPY>KUHBI U 1
Macchl Ipy3a»

45 [IpeBparnieHue >HEPruy IPH MEXaHUUECKUX KOJICOaAHUIX 1

46 Jlaboparopnas pabota «OnpeneneHne 4acToThl U Mepro/ia KoiueOaHuil mpyKUHHOTO 1
MasiTHUKa»

47 JIaGoparophas pabota «IIpoBepka HeE3aBUCUMOCTH NIeproJia KojeOaHmii rpy3a, 1
MOJIBEIIEHHOTO K HUTH, OT MAacChI TPy3a»

48 Mexanuueckue BoiHbl. CBOWCTBAa MEXaHUYECKUX BOJH. [Ipo10JIbHEIE U MTOTIEpEYHbIE 1
BOJIHBI

49 Ypok-koH(pepeHus "MexaHn4decKue BOJIHBI B TBEPAOM Tele. CelicMuieckue BOTHBI" 1

50 3ByK. PacripocTpanenue u oTpaxkeHHe 3ByKa 1

51 VYpoxk-uccienoanue "HabmoaeHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1

52 I'pomMKOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHUI PE30HAHC 1

53 VYpoxk-koHpepeHuus "YnpTpa3Byk U HH(Ppa3ByK B IPUPOJIE U TEXHUKE" 1

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme "3aKOHbI COXpaHEHHs. MexaHn4ecKue 1
KoJieOaHus U BOJTHBI"

55 KontponbHas padoTa mo Teme "3akoHbl coxpaHeHus. Mexanndyeckue Kojiebanus u 1
BOJIHBI"

56 DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMAarHUTHBIE BOTHBI 1

57 CBoiicTBa 3J1IeKTPOMAarHUTHBIX BOJH 1

58 Ypok-koupepenmus "lkana >neKTpoMarHUTHBIX BOJIH. Mcronb30Banue 1
3JIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3M"

59 VYpoxk-uccienoanue "VzydyeHue cBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO 1

MOOMIIBHOTO TenedoHa"
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60

Pemenne 3aaa4 Ha OoMnpeaAcICHUEC 4aCTOThI U AJIMHBL BJIGKTpOMaFHHTHOfI BOJIHBI

61 DnexTpoMaruuTHas npupoa cera. CKopocTh cBeta. BoinHOBEIE cBOHCTBA CBETa

62 Ncrounuku cBera. [IpsmonnHeliHoe pacipocTpaHeHue cBera. 3atMeHus ConHua u
JIyHbI

63 3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue 3a1au Ha MpuMEHEHUE 3aKOHA OTPaXKEHUS
cBeTa

64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHSI CBETa

65 [losnHOE BHYTpEeHHEE OTpakeHHE cBeTa. Vcronb30BaHUE MOTHOTO BHYTPEHHETO
OTpaXEHUS B ONTHYECKHUX CBETOBOAAX

66 JIaboparopHas padota "VccnenoBanue 3aBUCUMOCTH YTJia IPEJIOMIIEHUSI CBETOBOTO
Jy4da OT yIJia MaJIeHUs Ha rpaHuie "Bo3ayX-cTekao""

67 VYpox-koHpepenuus "Vcnonp30BaHue MOJIHOTO BHYTPEHHETO OTPAYKEHHS: CBETOBOIBI,
ONTUKOBOJIOKOHHASI CBSI3b"

68 JInn3pl. OnTHYECKas CHiIa JIMH3BI

69 ITocTpoeHne n3o0paskeHHi B TMH3aX

70 JlabopaTtopHas padota "Onpenenenne POKYCHOTO PaCCTOSTHUS U OMTHYECKOW CHITBI
coOuparomiet JTUH3bI"

71 VYpok-koHpepeHuus "OnTuueckre TMH30BbIe TPUOOPHI"

72 I'ma3 kak ontudeckas cucreMa. 3peHue

73 VYpoxk-koudepennus "Jlepextsl 3penus. Kak coxpanuts 3penue”

74 Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. Clio)keHUE CIIEKTPaIbHbBIX
1BeToB. [ucnepcus cera

75 JlabopaTopHas pa6oTta "OnBITHI IO PA3IOKEHUIO OEIOT0 CBETa B CIIEKTP U
BOCIIPHUSATHIO [[BETA MTPEIMETOB MPHU MX HAOIIOIEHUH Yepe3 [IBETOBbIE (PHIIBTPHI"

76 VYpok-nipakTukyM "BosHOBBIE CBOWCTBA CBETA: AUCIIEPCHS], UHTEPPEpEeHIIUS 1

nudpaxus’”
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77 OmnbiTel Pe3epdopaa u uranerapHas MOJIENb aTOMa 1
78 [Toctynatel bopa. Moaens aroma bopa 1
79 Hcnyckanue u nornomenue ceera atoMmoM. KBaHThl. JIMHEWYaThIe CIIEKTPBI 1
80 Ypok-nipaktukyMm "HalirogeHue CieKTpoB UCyckaHus" 1
81 PagnoakTHBHOCTE U €€ BUJIBI 1
82 Ctpoenue atomHOrO0 siipa. HykinoHHast Mmoens 1
83 PagnoaxTuBHbIe peBpamieHus. M30Tomns 1
84 Pemenue 3anay no teme: "PaguoakTuBHble npeBpalieHus” 1
85 [lepuon monypacmnana 1
86 VYpoxk-koHpepenuus "PagroakTHBHBIE H3ITyYeHHs B IPUPOJIE, MEIUIIUHE, TEXHUKE" 1
87 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apsSA0BOTO U MACCOBOTO YUCEI 1
88 DHeprust CBA3HM aTOMHBIX sijiep. CBs3b MacChl M SHEPTUU 1
89 Pemenue 3amau no reme "Anepusie peakuun” 1
90 Peakumu cunTe3a u nenenwus suep. Mcrounuku sHepruu CotHIA U 3BE3T 1
01 VYpok-koHpepenuus "AnepHas sHepreTrka. J|elcTBUS paliOaKTUBHBIX U3ITy4EHUH Ha 1
KUBBIE OpraHU3MbI"
92 ITonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DIeKTPOMarHuTHOE TOoJIe. 1
DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBIeHUS"
03 KonTponbHas padota no Teme "IJIeKTpOMarHUTHOE MoJIe. DIEKTPOMArHUTHbIE BOJIHBL. 1
KBanToBsie siBieHus"
94 [ToBTOpenue, o600menue. Jlaboparopusie paboThsl o Kypcy "B3aumoneticteue ten" 1
95 IToBTropenue, o0o0mIeHne. Perienne pacueTHBIX U KaUeCTBEHHBIX 3aj1au 10 TeMe 1
"TemnnoBsie nporecch”
96 [ToBTOpeHnue, 06061meHne. Pemenne pacyeTHbIX U KayecTBEeHHBIX 3a1a4 1o teme "KI1J] 1
TETJIOBBIX JBUTATENEH"
97 [ToBTOpenue, 0600meHne. Perenne pacueTHbIX U KaueCTBEHHBIX 3a/1a4 1o Teme "KI1J] 1
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3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, o6o0menue. Jlaboparopasie padoThl o Kypey "CBeToBbIE sIBICHUS" 1

99 [ToBTOpenue, 0600menue. Pabota ¢ Tekctamu mo Teme "3aKOHBI COXpaHEHUS B 1
MexaHuke"

100 [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu mo teme "Kosebanust 1 BOJHBI"

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu no teme "CBeTOBBIC SIBICHUS" 1

102 [ToBTropenue, o600meHue. Padora ¢ Tekcramu 1o Teme "KBaHToBast u siepHas 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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YYEBHO-METOJAUYECKOE OBECIMTEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

1.

2.

A.B. Ileppimkun « @uszuka 7 kiaacey/ [lox penaxnueit H.B. ®@unonosuya;
A.B.Ileppimkun «®usuka 8 knace»/ Ilox penakuueit H.B.®unonosuya;
A.B.Ileppimkun, EM.I'ytHuk «®usuka 9 knace»/ [lox penakuueit E.M. I'ytHuka,
0O.A.YepHukosa,
P.JI.MunskoBa, B.B. lIBanoBa Pabo4as teTpaap 1o ¢pusuke Kk yueOHUKY
A.B.Ileppimkuna «®Pusnka 8 Kiacey;
A.B.Ileppimkun CoopHuK 3ama4 o ¢usuke Kk yueoHnkam A.B.Ilepeimkuna u ap.

«®Dusnka 7», «Pusuka 8», «Pusnka 9.

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1.Meroauueckoe nmocodue k yueOnuky A.B.Ilepoitkuna, 7 kiacc;

2. Metoandeckoe nocodue k yueoHuky A.B. IlepeimkuHa, 8 kiacc;

3. Meroaunueckoe nocodue k yueoHuky A.B. Ileprimkuna, E.M. I'yTHuka, 9 kiacc;

4. A.E.Mapon, E.A.Mapon CamocTosiTenbHbl€ U KOHTPOJIbHBIE PA0OTHl K YU4EOHUKY

A.B.Ileppimkuna «®@usnka 7 Kiacey;

5.A.B.Yebarapesa Tectsl no ¢usnke k yueoHuky A.B.Ilepsimkuna «Pusnka 8 xkiaacey;

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

ObpazoBarenbHas iaTdopma Sxiacc.
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