MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
¢u3MKN Ha NEATeTbHOCTHOM OcHOBEe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAKKe
MEKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 0 y4eOHOMY HPEIMETY.

®duszuka SABISIETCA CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MTPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHMSI, TO €CTh CII0CO0a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CJIEIYIONTUMU KOMIIETEHTHOCTSAMHM, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

— HAy4HO OOBSCHSTH SIBJICHUS;

— OIICHUBATh W MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

— WHTEPIPETUPOBATh  JAaHHBIE W  MCIOJb30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHUSs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun Munucrepctsa npocseiienust Poccuiickoit @enepaiuu (MpoTOKOa OT 3
nekadpst 2019 r. Ne T1IK-4BH).



Hean usyyenus pusuku:
npuoOpeTeHNe UHTEpPECa U CTPEMIICHHS 00YYaIOIIMXCSl K HAYyYHOMY U3YUYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE IMO3HaHUA W (OPMUPOBAHUE
MCCIIE0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KAaK PE3ysibTaTa HM3yYeHHs] OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpoBaHUE TPEACTAaBICHUN O poiau (GU3UKA 7 Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;
pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymiel npodeccuoHanbHON
NEATEeILHOCTH, CBSI3aHHOW ¢ (DM3HMKOM, MOATOTOBKA K JaIbHEUIIIEMY 00yUYEHHUIO
B 9TOM HaIIpaBJICHUH.

JlocTikeHrne 3TUX Lened mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO

oOmrero o0pa3oBaHus 00ECIEYMBACTCS PEILICHUEM CIEAYIOMIMX 3aJaY:

npuoOpeTeHNe 3HAHUN O JAUCKPETHOM CTPOEHHUM BEIECTBA, O MEXaHUUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;
NpUOOpPETEHNE YMEHH ONUCHIBaTh U OOBSACHATH (PU3WYECKUE SBICHUS C
UCITOJIb30BAaHUEM TOJTYYEHHBIX 3HAHHI;
OCBOCHHME  METOJIOB  pEUIEHUs  MPOCTEHIIMX  pacy€THBIX  3a7ad ¢
UCITOJIb30BAaHUEM bu3nUecKux MOJIEJIEH, TBOPYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE yMEHUW HAOMIOJATh NPUPOJHBIE SIBJICHUS M BBIOJHATH OIBITHI,
JabopatopHble  pabOTBl W 3KCIEPUMEHTAJIbHbIE  HCCIEIOBaHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;
OCBOCHHME MPUEMOB paboThl C HH(oOpManuendn (U3HUECKOro COACpPKAHUS,
BKJIIOYAsi MH(POPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (U3UKU, aHAIU3 U
KPUTUYECKOE OLICHUBaHUE UH(POPMALIHH;
3HaKOMCTBO cO cdepamu NpodhecCHOHATBHON esATEeIbHOCTH, CBSI3aHHBIMU C
($U3UKON, U COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX
bu3MYeCcKO HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZemIo).

[Ipennaraemspiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U

OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTeb JeiaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIAMBUIYAIbHBIX OCOOCHHOCTEU
OoOy4Yaronmxcs, CucKa HKCIEPUMEHTAIBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT0 dK3aMeHa 1o (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

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

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nmdeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4YarOT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®uznyeckue NpuOOPHl M MpolLeAypa MPsIMbIX HW3MEPEHUN aHaJOroOBBIM H
U(POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
Omnpenenenre NEHb AeEHUS Kbl U3MEPUTEIBHOTIO TpUdopa.
W3mepeHne pacCTOSHUMN.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Onpenenenue pa3MepoB MalbIX TEN.
N3mepenne temnepaTypbl IIPU ITOMOLIM KUIAKOCTHOIO TEPMOMETPA U AATUUKA
TEMIIEPATYPHI.
6. [IpoBenenue wuccieqoBaHUS TIO TMPOBEPKE THUIMOTE3bl: JAITBHOCTH TMONETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIBIIE BBICOTA TyCKa.
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Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactull BemiecTBa. CBS3b CKOPOCTH JABHWKEHHS YacTHL[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTamIM4yeckux) Tesl. B3auMoCBs3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoaenne OpOyHOBCKOTO JIBUKEHUS.
2. Habmonenne nuddysum.
3. HaGmionenue siBiaeHUi, OOBIACHSIONMXCS TMPUTSHKCHUEM WU OTTAJIKUBAHUEM
YaCTHII BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.



1. Omenka nuameTpa aToMa METOJOM PSIOB (C HCTIOIB30BaHUEM (GoTorpaduii).
2. OnbITHI 0 HAOJIOCHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHE Tel Kak NpUYMHA
M3MEHEHUSI CKOPOCTH JBHXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.
Hab6mronenne MexaHMuecKoro JIBHKEHUS TeTa.
N3mepeHne CKOpOCTH MPSMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjeHUs] UHEPLIVH.
HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CoxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBMKEHMS (LIapHKa B SKUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHre cpeaHEd CKOPOCTH CKOJBXEHUS Opycka WIM [IapuKa II0
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNA.
4. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbkeHus  (nedopmarun)
MPY>KUHBI OT MPUIIOKEHHOM CHUIIBL.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca
TeJa U XapakTepa CONPUKACAIOUINXCS TOBEPXHOCTEH.
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Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MaIIMHbI. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocraTuueckuid
napajokc. Coobmaromuecs: cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUS
BO3aylIHONW o6osouku 3emau. OmnbiT Toppuuemnu. M3mepenue atmocdepHOro



JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HAaJl YPOBHEM MOPSL.

[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO 1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas

(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.

3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAIKUBAIONIECH CUJIBI OT 00BbEMA MOTPYKEHHOW YacTH Teja U

IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue miaBaHus TelNl: TUIABaHUE WJIM MOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOWIEHHUSI IFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYyKEHHOU B
KUJKOCTh YaCTH TeJa.

2. Ormpenenenrie BHITATKUBAIONICH CUJIbI, IEUCTBYIOINIEH Ha TEO, OTPY>KEHHOE B
KUJKOCTbD.

3. IIpoBepka HE3aBHUCHMOCTH BBITAJTKWBAIOIICH CHIIBI, JIEUCTBYIOIICH HAa TEIO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B >KUAKOCTH, OT 00bEMa MOrpY>KEHHOU B >KUJIKOCTh
YacTH TeJa U OT IJIOTHOCTH KUIAKOCTH.

5. KoncrpyupoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKU U OTNpeJiesieHue eé
rpy30N0ABEMHOCTH.
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Pa3zgea 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MoOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BHU/IA MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1. Onpenenenue pabOThl CHJIBI TPEHUS NMPU PABHOMEPHOM JBMKEHHH Tejla IO
TOPU30HTATIBLHON TOBEPXHOCTH.
2. HccnenoBaHue ycioBUN paBHOBECHS pblyara.



3. Uzmepenue KIIJI HakTOHHOM TJIOCKOCTH.
4. W3ydeHue 3aKOHA COXpaHEHMsI MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJICHUS.
OCHOBHBIE TIOJIOXKECHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.
Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOKEHUU MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.
Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOTO JIBH)KCHHSI
yactull. BHyTpenHsisi sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
Terionepesaya U COBEPILECHHE paboThI. Bunbl TEIUIONIEepEaauH:
TEIJIONPOBOAHOCTD, KOHBEKLMS, U3ITyUYEHHUE.
KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oananca. IlmaBnenwe u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumenue. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHUS.
BrnaxHocTts BO3myXa.
OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.
[TpuHiuner padotel TemnoBbix aurareneil KIIJ TtemnmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.
3aKOH COXPAaHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.
Hemoncmpayuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

HabGmronenne SsBjieHn cMaYMBaHUs M KAITMJLISIPHBIX SIBJICHUM.

HabmroieHue TenaoBoro paciimpeHus Ted.

WN3meHenue paBieHHs Ta3a OpU U3MEHEHHM O0bEMAa W HArpeBaHUM WU

OXJIQXKICHUU.

[IpaBuna naMepeHust TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJakieHue Ipu COBEPIICHUHN padOTHI.

. HarpeBanue npu coBepiieHN pabOThl BHEITHUMU CUJIaMHU.

10 CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11.Hab6mroneHne KuneHusl.

12.HaOmtoneHue mocTossHCTBA TeMIEpaTyphl MPH MJIaBICHUU.

13.Moenu TEemIOBEIX ABUTATENIEN.
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Jlabopamopuwie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel MO HAONIONCHUIO TEIUIOBOTO PACHIMPEHUS Ta3oB, KUAKOCTEH W

TBEPJBIX TEIL.

Omnpenenenue AaBiIeHUsS BO3yXa B OalsIOHE MIMPHULIA.

OneITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro o0béma u

HarpeBaHus WIN OXJIaXKICHUSI.

6. IIpoBepka THUIOTE3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOWKA YKUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGnioneHue wW3MEHEHUsI BHYTPEHHEM DSHEpruum Teja B pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue SBICHUS TEIUIOOOMEHA MPU CMEITUBAHUH XOJIOAHOW W TOPSYCH
BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

10.Ompenenenue yaeabHON TEIUIOEMKOCTH BEILIECTBA.

11.WccnenoBanue npoiecca UCHapeHuUs..

12.0Onpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.

13.0Ompenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.
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Pazgea 7. JiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaoB. B3aumopaencraue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmn
CYIEPIO3ULINU AIEKTPUUECKUX MT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHS D2JIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
nns ydactka uenu. [locienoBatenbHOoe W mapajuieIbHOE — COSAUHEHHE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH JDxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN deKTpudYecKoi saneprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruautHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4Y€Hue I )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarautHoe mMoJie 3JIEKTPUYECKOro Toka. lIpumeHeHue



AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENL MOCTOSTHHOTO TOKa. VICMOJIb30BaHUE JJIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHre dIEKTpOMarHuTHON MHAyKIuu. [IpaBuio JleHna.

DJeKTporeneparop. CrnocoObl  MONy4YeHUs  DIJIEKTPUYECKOW  DHEPruH.

DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMbIX HCTOYHUKAX SHEPIHH.
Jemoncmpayuu.

1. Dnektpusaius Tel.

2. JlBa poja 3NEeKTPUUYECKUX 3apsAI0B U B3aUMOJICHCTBHIE 3apsXKEHHBIX Tell.

3. YCTpOMCTBO U JEHCTBHE ICKTPOCKOTIA.

4. DneKTpocTaTUyecKast HHTyKLHS.

5. 3aKoH coXpaHEHUSs AIEKTPUUECKUX 3apsJI0B.

6. IIpOBOAHHKY U TUDIIEKTPUKH.

7. MonennpoBaHUe CUJIOBBIX JIMHUH 3JEKTPUUECKOTO TOJIS.

8. McTOYHMKH MOCTOSTHHOTO TOKA.

9. JleicTBUS 2JEKTPUUECKOTO TOKA.

10.2neKkTpuYeCcKuii TOK B KHUJIKOCTH.
11.T"a30Bblit pa3ps.
12.I3MepeHne Cuiibl TOKa aMIepMeTPOM.
13.M3mepenune 3IeKTPUIECKOT0 HAIPSHKEHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUMA.
15.B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.
16.MonenupoBaHre HEBO3MOKHOCTH pa3IeJICHUS TOJIOCOB MarHUTA.
17.MonenupoBaHHe MAarHUTHBIX ITOJICH TTOCTOSHHBIX MarHUTOB.
18.0mwIT OpcTena.
19.MarauTHoe 1oJie ToKa. DJIEKTPOMAarauT.
20.[leficTB€ MAarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.
21.25eKTpoABUTaTENh MOCTOSTHHOTO TOKA.
22.ViccnenoBaHue SIBICHUS JICKTPOMAarHiTHOM WHTYKITUH.
23.0mnbiTel Dapages.
24.3aBUCUMOCTh  HAMpaBlICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHUSI.
25.251eKTpOreHepaToOp MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomel u onvimel.
1. OnpiTel 1O  HAOMIOMCHWIO  JJIGKTpHU3AIMKM  Tel HMHAYKIOHEH W TpH

COIIPUKOCHOBEHUH.
2. WccnenoBanue ACHCTBHUS  DJEKTPUUECKOTO TOJISI HAa TPOBOJHMKUA U
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHie CHIIbI TOKA.

H3mepenne u peryanpoBaHie HAMpsHKEHNUS.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 pe3UucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKSHUS Ha PE3UCTOPE.
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7. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUYECKOIO CONPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

8. IlpoBepka TmpaBuia CJIOKEHUS HANOPSHKEHUH TPHU  [OCIEI0BATEIbHOM
COEIMHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka mnpaBuna JUid CWIbl TOKa IpU MApaJJICIbHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenne paboThl 3JIEKTPUUECKOT0 TOKA, UAYILIETO YEPE3 PE3UCTOP.

11.0OnpeneneHre MOIHOCTHU AIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12.ViccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIOuKy, OT
HaIpsDKEHMS Ha HEW.

13.Onpenenenune KII/I narpesarensi.

14.VccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

15.M3yyeHne MarHUTHOIO MOJIA MOCTOSHHBIX MAarHUTOB NPH WX OOBEAMHEHHH U
paszeneHuu.

16.VccnenoBanue AeMCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.00bIThl, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTYIIKU C
TOKOM M MarHMTa OT CWJIBI TOKAa M HAIPaBJICHUs TOKA B KaTYIIIKE.

18.13yueHue neiicTBUSA MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U u3yuyeHue paboThl 3JEKTPOJBUTATENS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTaHOBKHU.

21.00BITBI  TO  WCCIICIOBAHMIO  SIBICHUS  OJEKTPOMArHUTHOM  WMHIYKIIHH:
UCCJIEI0BAHNE U3MEHEHUI 3HAYEHUS U HAIlpaBJiIeHUs! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JABWKEHHUS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMoniHeNHOE ABMKeHUE. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€J1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHOe nBrkeHue. (CBoOoOIHOE
najgenue. OnbiTel ["anumnes.

PaBHOMepHOE ABMXKEHUE O OKpYKHOCTH. [lepmon m dacrtora oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, ChJla
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue matepuanbHOM TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHnnanbHast SHEPrUs Tena, NOJHATOro Hajl
IIOBEPXHOCTBIO 3eMiM. [loTeHIIManpHas SHEPTUs CKaToM NpyKuHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Hemoncmpauuu.

1. HaOmrogeHne MeEXaHWYECKOro JBHWKEHHUS Telda OTHOCUTEIBHO PAa3HBIX TeEI
OTCYETA.

2. CpaBHeHue myTe U TpPAaGKTOPU JBWKEHHS OJHOTO M TOTO JK€ Tefa

OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH M YCKOPEHUS TPSIMOJIMHEUHOTO IBUKEHUS.

HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MeXaHW4eCKUX SIBJICHHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHMHM OTHOCHUTEIIBHO

KaOuHeTa (QU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT Macchl Tella U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. Habumronenue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEII.

9. M3meHeHue Beca Tela MpU yCKOPEHHOM JBUKCHHU.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TE.

11.TTpeoOpa3oBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJl.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBUH.

13.Coxpanenne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHne MeXaHU4ECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.

16.CoxpaHeHre MeXaHWYECKOW SHEPIUM MpHU JBWKEHUM Tejla IMOA JACUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1. KoHcTpyupoBaHue TpakTa /s pasroHa M JaJbHEUIIEro paBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEIEKKU.

2. OmnpeneneHue cperHel CKOPOCTH CKOJBXKEHHUS OpycKa WM JBMKCHHS IapHuKa
10 HaKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHre YCKOpEHUs Tejla TMpPU PaBHOYCKOPEHHOM JBMKEHUU TI0
HAaKJIOHHOM IJIOCKOCTH.

4. VlccnenmoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka rumotesbl: €ciid MpU PAaBHOYCKOPEHHOM JBHKEHUU O€3 HaudajJbHOU
CKOPOCTH IYTH OTHOCATCS KaK psAJl HEUYETHBIX YHUCEN, TO COOTBETCTBYIOILIHE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHHUSI CKOJIBKEHHS OT CUIIbI HOPMAJIbHOTO
JABJICHUS.
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Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUS.

8. Ompenenenue >kECTKOCTU MPY>KUHBI.

9. Ompenenennie pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBHMKEHUU Teja IO
TOPU30HTAILHON MTOBEPXHOCTH.

10.Omnpenenenre paboThl CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C UCIIOIb30BAHUEM
HETIOJIBIYKHOTO U TIOJIBYKHOTO OJIOKOB.

11.V3yuenue 3aKkoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexanuyeckue Koj1e0aHus U BOJHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOaHus.  BwiHyxnennole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. I'poMKoCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenue koyiebaHuii Ten MOJA JEHCTBUEM CHIJIBI TSDKECTHU U CHJIBI

YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHnue npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 4acToThl U MepUoJia KoeOaHU MaTeMaTHYeCKOro MassTHUKA.

Omnpenenenre 4acToThl M MepUoia KoJIeOaHU MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpHOJa KOJIeOaHHM MOABEIIEHHOTO K HUTH Tpy3a
OT JUIUHBI HUTH.

4. UccnenoBanue 3aBUCMMOCTH TEpHOJA KOJeOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEPUOAA KOJEOaHUI rpy3a, MOABEUIEHHOTO K HUTH,
OT Macchl Tpy3a.

6. OmnbIThl, IEMOHCTPUPYIOLIKE 3aBUCHUMOCThH IMepuoAa KoieOaHuil mpyKMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.
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Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BoJHBL.  (CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.
Jemoncmpayuu.
CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
2. BonHoBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimaol.
1. V3yyeHue CBOMCTB »SJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOWIBHOIO
TenedoHa.
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Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.
[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuil CBETOBO/I.
Xop ydei B coOuparorei JInH3e.
XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.
[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.
. [Ipunnun aeiicTBus hoTtoanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
10.Monens rnasa.
11.Pa3nokeHue Oe10ro cBETa B CIEKTD.
12.TTonydyenue O6enoro cBeTa Npu CI0KEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHHs CBETOBOrO Jiydya OT YyIJia
najIeHusl.

N3yueHne XxapakTepUCTUK U300paKeHUsI TIpeMeTa B TNIOCKOM 3epKaJie.

3. UccnenoBanue 3aBUCUMOCTH yrja MpPEIOMJIEHHS CBETOBOTO Jyya OT yrjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

[Tomryuenue n300pakeHUuii ¢ MTOMOIIBIO COOMPAIOLIEH JINH3HI.

Onpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKOM CHIIBI coOuparomei
JINH3BI.

©CoNoORWNE
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6. OnbITHI MO Pa3I0KEHUIO OEJIOr0 CBETa B CIEKTP.
7. OnbITBl TO BOCHPUSATHIO IIBETa MPEAMETOB NpPH HUX HAOIIOJCHUHM Yepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanroBble ABJI€HHUS.
OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NoroeHne cBera aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.
PamnoaktuBHOCTE. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro szapa. HWsoronmsl. PannoaxtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.
SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpruM. Peakiuu cuHTE3a U
nenenus siaep. Ucrounnku sneprun ConHua u 3BE31.
SAnepnas sHepretka. J(eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBl.
Jlemoncmpayuu.

CrHeKTpbl U3ITyYEHHUsI U ITOTJIOLICHUS.

CrieKTpbl pa3IMyYHbIX ra30B.

CnekTp Bogopo/a.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopuwie pabomul u onvimel.

HabnrogeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

2. HccnemoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YaCTHUIIBI [0 TOPMO3HOMY MYTH (110

doTorpadusim).
3. Usmepenue pagnoakTuBHOTO (PoHA.
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IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IITAIONTUN MOYIIH IPEIHA3HAYCH JIJIsi CHCTEMaTHU3aIuH
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKEe JJIS TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (u3uKe s 0O0ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu M3y4eHUM TaHHOTO MOJIYJISA PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METAINpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00ydeHUs, GOpMHUpPYETCS
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SIBJICHMA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (DU3MUECKUe
SBJICHUS, TIPUMEHSS TIOJYyYCHHbIE 3HAHWA, pemaTh 3a7Ja4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAIbHBIC.

[TpuHIIMTIUATBHO JEATEIHHOCTHBIN XapakTep JAHHOTO pasjiesia peaanu3yeTcs
32 CY€T TOro, 4YTO OOydYaKIIHUEcs BBITONHIIOT 3aJaHUs, B KOTOPBIX UM



HpeJ1araercs:
Ha OCHOBE IIOJNYYCHHBIX 3HAaHUI paclo3HaBaTh M HAYYHO OOBACHSATH
¢u3nueckue SBICHUS B OKpPYKaIOIIel PUPOE U TIOBCEIHEBHOM KU3HM,
UCTIOJIb30BaTh HAyYHBIE METO/IbI HCCIIEIOBAHUS (PU3UUECKUX SBICHUH, B TOM
qucye Uil IPOBEPKH THIIOTE3 U MOTYYCHUS TEOPETUUECKUX BHIBOJIOB;
OOBSICHATH, HAy4YHBIE OCHOBBI HauOojiee Ba)KHBIX JOCTHKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, MPAKTHYECKOTO UCIIOIB30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuatomerocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B

YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUS:

— TPOSIBJIEHWE HMHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

— OCO3HAaHHME BAXHOCTH MOPAIBHO--3THYECKUX IPHUHLHIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATHE SCTETUYECKUX KA4YeCTB (PU3MYECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAHHME IIEHHOCTH (PU3MYECKOM HayKM KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpPBIL;

— pa3BUTHE Hay4dHOH J10003HATEIBHOCTH, HHTEpeca K MCCIeA0BATEIbCKOM
NEeSATENBHOCTH;

5) popMupoBaHus KyJIbTYPHI 310POBbSl U IMOLMOHAJIBHOIO 0JIATONIOTYYHS S

— OCO3HAaHHME IIEHHOCTM Oe3onmacHOro oOpa3a U3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOro IMOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C ANEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAHHUEM B
JOMAIIIHUX YCIOBUSX;

— chOopMHUPOBAHHOCTH HaBbIKa pedIeKCUU, PU3HAHUE CBOETO IMpaBa Ha OMIMOKY
Y TAKOI'0 XK€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AaKTMBHOE Yy4YacTHE€ B pEUICHWU TMPAKTHUYECKUX 3ajady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOM HAIpaBlIeHHOCTH, TPEOYIOIMX B TOM YHCIEe U (DU3UUECKUX
3HAHUU;

— HHTEpEeC K MPaKTUYECKOMY H3yUEHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

— OpHUEHTalusi Ha MNpUMEHEeHHE (PU3MYECKUX 3HAHWM Ji1 penieHus 3ajxad B



00JIaCTH OKpY’)KaIOLIEW Cpenbl, IJIAHUPOBAHMS ITOCTYNKOB M OLEHKH HUX
BO3MOKHBIX MOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

— OCO3HaHHME IJIOOATBHOIO XapakTepa 3KOJOTMYECKUX MpoOieM W IyTed HX
pelLIeHus;

8) aganTanMm K H3MEHSAIIMMCH YCJOBHSIM COLMAJIBHON W NPHPOSHOM

Cpeabl:

— MOTpeOHOCTh BO B3aUMOJEHUCTBUU TMPH BBIMOJHEHUM HCCIEAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSAM
APYTHX,

— TMOBBIIIEHUE ypPOBHSA CBOEH KOMIIETEHTHOCTHM  4e€pe3  IPaKTHUYECKYIO
TESITENIbHOCTD;

— noTpeOdHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4HCIE (POPMYIHPOBATH
UJIeH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

— OCO3HaHHE ACPHUIMTOB COOCTBEHHBIX 3HAHHUN M KOMIIETEHTHOCTEH B oOiactu
busuKy;

— IJJAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUII;

— CTpEMJICHUE aHaJU3UPOBATh U BBIABISATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

— OIICHKA CBOMX JEWCTBHA C YYETOM BIUSHHMS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOYKHBIX IN100aTbHBIX OCJIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHHUBEPCAJIbHbIC yU4eOHBIC ICHCTBHS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornueckue aAeicTBUA:

— BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHHN );

— YCTaHABIIMBaTh CYIIECTBCHHBIH TMPU3HAK KJIacCHU(PUKAIIUKA, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

— BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B paccMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJFOACHHAIX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

— BBISIBJISTh TMPUYUHHO--CIICACTBEHHBIC CBS3M TMPU H3YYEHUU (PUBHMUECKHUX
SBJICHMA U TIPOIIECCOB, JIeJaTh BBIBOJBI C HCIOJb30BaHUEM JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHHUH, BBIIBUTATh THUIIOTE3bI O B3aWMOCBS3SX
(U3UYECKUX BEIIMYHH,

— CaMOCTOSITEJILHO BBIOMPAThH CMOCOO pelIeHHs y4eOHON (U3MYecKOr 3ajiauu
(cpaBHEHHE HECKOJIBKHUX BapUAHTOB PEIICHMUs], BEIOOp Hanbosee moaX0sI1Iero



C YY4ETOM CAMOCTOSITENBHO BBIJIEICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCTIOJTb30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKII HHCTPYMEHT MIO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEIPHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXKHBIHN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBIICHUS;
OILICHWBATh HA TIPUMEHUMOCTh U JJOCTOBEPHOCTH HH(POPMAIIHIO, TOTYICHHYIO B
XOJI€ UCCTICIOBAaHUS MIIA DKCIIEPUMEHTA,;

CaMOCTOSITENLHO (HOpMYIHPOBaTh OOOOIIEHUS W BBIBOIBI IO pe3yabTaTaMm
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINIee Pa3BUTHE (HU3HMYECKUX TPOIECCOB,
a TaKKe€ BBIJIBUTATh MPEAINOIOXKEHNS 00 WX Pa3BUTHUU B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

IPUMEHATh PA3JIMYHbIE METOJbI, HUHCTPYMEHTBI M 3alpOChl IIPU IIOMCKE H
orbope HHpOpMALMM WIM JaHHBIX C YYETOM MPEUIOKEHHON Yy4eOHOM
¢duznueckoil 3a1auu;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HH(MOPMAIUIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMYy  MpEICTaBICHUA
uH(pOpPMAIMU U WUTIOCTPUPOBATH pElIacMble 3aa4l HECIOXKHBIMH CXEMAaMH,
quarpammamMH, HHOM rpaduKoi U uX KOMOMHAIUSIMH.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B X07ie 00CyXAeHHUsI y4eOHOTO MaTepuala, pe3yabTaToB JabopaTOPHBIX padoT
U TPOEKTOB 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXJTaeMOM TEMBbI H
BBICKA3bIBaTh HWJICH, HAIICIICHHBIE HA PEIICHWE 3aJadyd W TOJJICp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;

COTIOCTAaBIISATh CBOM CYXICHUS C CYXICHHSAMHU JPYTUX YYaCTHUKOB JHAIIOTA,
OoOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (HU3MYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMUMATh M HCITOJIB30BaTh TMPEHMYIIECTBA KOMAHIHOW W WHIWBHUIYaIbHOM
paboThI IPU PEIIEHUH KOHKPETHOU (PU3nUYecKol mpoOieMbl;

MPUHUMATH 1T COBMECTHOM JIESITEIIBHOCTH, OPTaHU30BBIBATH JCHCTBUS TIO
e€ JTOCTIDKCHMIO: PaCIpeeiiTh POJH, 00CYXIaTh MPOILECCHl U PE3yIbTaThI
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIBKHX JIFOJICH;

BBHITIOJIHATh CBOIO YacTh Pa0OTHI, JOCTHTas KadeCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIPABIICHUIO W KOOPAWHHUPYS CBOW ACHCTBUSA C APYTMMH HWICHAMHU
KOMaH/IbI,

OIICHMBATh KA4ECTBO CBOErO0 BKJIaJa B OOMMN TPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.



PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

BBISIBIISATH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIOIIUX IS
perieHus: GU3NUYEeCKUX 3HAaHUM;

OPUECHTUPOBATHCA B  PA3JIMYHBIX  MOAXOJaX  NPUHATUA  pEUICHUU
(MHAMBUyaTbHOE, TMPUHATHE PEIICHUS B TpyIIle, NPUHATHE PEUICHUN
rpyIIoN);

CaMOCTOATENILHO COCTABJISITH AJITOPUTM peIlIeHUs (U3MUECKOW 3a7aud WU
IlaHa MCCIEeNOBaHUS C YYETOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUMH;

Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U IPEAJIaraTh IiaH €€ U3MEHEHUS;
OOBSCHATh  NPUYUHBI  JOCTIKEHUS  (HEJOCTIDKEHUS)  PE3yJbTaToB
NEeSATEeILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JAECATEIBHOCTH (B TOM YHCIIE€ B XOJ BBINOJHEHUS
(U3UYECKOro MCCIIEOBAHUS UM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIMXCS CUTYyaIlui, yCTAHOBJIECHHBIX OIIMOOK, BOSHUKIIUX TPYTHOCTEMH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb CeOsl HA MECTO JIPYroro 4ejaoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
NPU3HABAaTh CBOE MPABO HA OLIMOKY MPHU PEIICHUH (PU3NYECKHUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAyYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xonIy o0yuenus B 7 Kkjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BATh TOHATHS: (DU3UYECKUE W XMMHUYECKUE SIBIICHUS, HAOIIOJEHNE,
OKCIIEPUMEHT, MOJENb, THUIOTE3a, CAUHUIBI (U3UUYECKUX BEITUYHH, aTOM,
MOJIEKyJia, arperatHple  COCTOSIHMsSI ~ BemiecTBa  (TBEpAOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHMYECKOe JBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSAMOJIMHEHHOE), TPAeKTOPHs, PAaBHOJCHCTBYIOMIAS CHJIA, JedopMarus
(ynpyrasi, miacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

paznuyath siBiaeHUs (auddys3us, TEMIOBOE IBIKEHHWE YaCTHI[ BEIIECTBa,
paBHOMEpPHOE  JBIDKEHHWE,  HEpPaBHOMEPHOE  JBWIKEHUE,  WHEPIHS,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpaIleHus, mepenada JaBieHus TBEPIBIMU TEJIaMU, KUIAKOCTSIMU U Ta3amH,
aTMOC(pepHOE JaBJCHUE, TUIABAHUE TeJl, MPEBPAIICHUS MEXaHUUECKOU
DHEPTUU) IO OIMMCAHUIO WX XaPaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBIICHHE,



pacno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3UUECKUX SBJIICHUN B OKPYXKaIOIEM
MUpE, B TOM uucie (U3NUYECKUE SBJICHHS B MPUPOJIC: MPUMEPHI IBUKEHUS C
pPa3IMYHBIMA CKOPOCTSIMH B KHBOW M HEXKHUBOW NPUPOJE, NECUCTBUE CHIIbI
TPEHUSI B MPUPOJEC U TEXHHUKE, BIUSHHE aTMOC(HEPHOTO NABJICHUS Ha KUBOU
OpraHu3M, IJIaBaHUE PbIO, pblYard B TEJIE€ 4YENOBEKa, MPH 3TOM MEPEBOAUTH
IPAaKTHUECKYIO0 3a7adyy B Y4YEOHYIO, BBIICIATH CYIICCTBEHHBIE CBOWCTBA
(mpu3HaKky) HU3HMUECKUX SIBICHMUIA;

ONKCHIBaTh W3YYCHHBIC CBOMCTBA Tel U (PU3MUECKHE SIBICHMS, HCIOIB3YS
¢usznyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTh BEILIECTBA, BpEMs, MYTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIIPYT'OCTH, CHJIA TSKECTH, BEC TEa, CHIIA
TpeHUsl, JaBjieHue (TBEPJOro Tena, KUIAKOCTH, ra3a), BbITAJIKUBAIONIAs CHUJIA,
MeXaHU4yecKasi paboTa, MOIHOCTb, IJIEYO CHJIbI, MOMEHT CUJIbl, KOA(Q(ULUEHT
MI0JIE3HOTO ACMCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHLIMAIbHAs YHEPTHS),
IpU OINKCAHUU TPABUIBLHO TPAKTOBATH (PU3MUYECKHUM CMBICT HCIOIB3YEMBbIX
BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI (PU3MUECKUX BEIMYMH, HAXOJUTh
(GopMysbl, CBS3BIBAIOIIME JAHHYK (PU3MYECKYIO BEIUYUMHY C JpYTUMU
BEJIMYMHAMH, CTPOUTh TpaUKA H3YUYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX
BEJIUYUH,;

XapaKTepU30BaTh CBOMCTBA TeJl, GU3NUYECKUE SBJICHUS U MIPOLIECCHI, UCIIOb3YS
npaBuia CIOXKEeHUs Cuil (BIIOJIb OAHOW TpsiMoif), 3akoH ['yka, 3akoH Ilackains,
3aKOH ApXuMeJia, IPaBUIO paBHOBECHs phiuara (0J10Ka), «30JI0TOE MPaBUIION»
MEXaHHUKH, 3aKOH COXPAaHEHHS MEXAaHWYECKOW HSHEpPruM, MpU 3TOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alHUChIBATh €ro MaTeMaTHUYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBISATh
NPUYUHHO--CJIEICTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JOTrMYecKux
miaroB ¢ omnopoil Ha 1-2 W3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUMH,
(bU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemmaTh pacuéTHble 3a1a4u B 1—2 NEeWCTBUsI, UCTIONB3Ys 3aKOHBI U (hOPMYJIbI,
CBSI3bIBAIOLME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAIW3a YCJOBHS 3aJauu
3aMHMChIBATh KPATKOE YCIOBUE, TOJCTaBIATh (U3MYECKUE BEIMYMHBI B
dbopMyBl W TPOBOAUTH pacy€Thl, HAXOJIUTh CIPABOYHBIC JAHHBIC,
HEOOXOMMbIE JJI PELICHUs 3ajay, OLICHUBATh PEATMCTUYHOCTD MOITYYSHHON
(bU3NYECKON BETMYHUHBI,

pacno3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3NYECKUX
METOJOB, B OIMCAHUU UCCIENOBAHUS BBIICIIATH IPOBEPSIEMOE MTPEAIIONIOKEHHE
(rumoTe3y), pa3nIuyaTh W HMHTEPHPETUPOBATH TMOJYUYEHHBIH PE3yNbTar,
HAXOJIUTh OIMUOKH B XOJE OIBITA, /IEJaTh BBIBOJIBI IO €r0 pe3yjbTaTaMm;
MPOBOJIUTH OMBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUN WA (HU3UIECKUX
CBOMCTB Tel: (OpPMYJIUPOBATH MpPOBEpPsSEMbIe MPEANOIOKEHUA, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHMs, 3alMChIBATh XOJ OIbITa U
(bopMyIMpOBaTH BHIBOIBI,



BBITNOJIHATh NPSAMbIE U3MEPEHMS PACCTOSIHUS, BPEMEHU, MacChl Tena, 00bEMa,
CWIbI M TEMIIEpaTypbl C MHCIOJb30BAHMEM aHAJIOIOBBIX M LHU(QPOBBIX
npuOOpoB, 3alMChIBaTh IOKa3aHUs MPUOOpPOB C  y4€TOM  3aJaHHOM
aOCOJIFOTHOM MOrPELIHOCTH U3MEPEHMUI;

IPOBOJUTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJHOW (PU3NYECKOM BEIUYUHBI OT
JIpYrol C HCIOJIb30BAaHMEM TMPSIMBIX M3MEPEHUN (3aBUCUMOCTU TMYTH
pPaBHOMEPHO JABIDKYIIETOCS TeJla OT BPEMEHHU JABIKEHHUS Tela, CHUJIbl TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KadyecTBa OOpabOTKM TOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAd CONPHUKOCHOBEHMS TEN, CHUJIBI
YyIOPYrOCTH OT YAJIMHEHUS MPYXXUHBI, BBITAIKUBAIOUIEH CHIIBI OT 00BbEMa
HNOrpyXKEHHOM YacTH Tejla U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTU TeJla, OT IJIyOMHBI, Ha KOTOPYIO IOTPYXEHO TeJl0, YCIOBUHN
IUTaBaHMs TeJl, YCJIOBUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM YyYEOHOI'O HMCCIIEAOBaHUs, COOMPATh YCTAHOBKY UM BBIIOJHATH
U3MEPEHUs], Clenys MpeajoKEHHOMY IUIaHy, (UKCHUPOBATH pPE3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJE MPEATOKEHHBIX
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;
IPOBOJANTH KOCBEHHBIE W3MEpPEHUS (U3MYECKUX BEIHYMH (TUIOTHOCTH
BEILECTBA KUJKOCTH M TBEPAOIO TENA, CUJIA TPEHUS CKOJIbKEHUS, JTABICHHE
BO3/lyXa, BHITAJIKMBAIOIIAS CUJIA, AEUCTBYIOIIAsl HA MOTPYKEHHOE B XKHUJIKOCTh
TENO, KOAI()(PUIMEHT MOJE3HOro JCHCTBHUS MPOCTBIX MEXaHU3MOB), CIEAYs
OPEJIOKEHHOW HWHCTPYKUMU: TIPU  BBIIOJHEHUH HM3MEPEHU coOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOMN BEJIMYUHBL;
coOJII01aTh MpPaBWJIA TEXHUKU O€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
0o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIIUIIBI JEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIUHAMOMETP, COOOUIAIOIIMECS COCYAbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepu30BaTh MPUHIIMUIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB ¢ OMOpOH HA MX ONUCaHus (B TOM 4YHCIE: TMOAIIUIHUKH,
YCTPOMCTBO BOJOMNPOBOJA, THAPABINYECKUI IMPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeOMETP), UCIOJb3Yys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBIICHUH ¥ HEOOX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
NPUBOAUTH MPUMEPHI (HAXOAUTh MH(MOPMAIUMIO O MPUMEPAX) MPAKTHYECKOTO
UCTIONb30BaHUsl  (U3WYECKUX 3HAHWKW B  TIOBCEJHEBHOW IKU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TIPU OOpaIIeHUH C MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, COXPAaHEHUS 370pOBbS M COOIIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

OCYIIECTBISATH OTOOpP MCTOUYHUKOB MH(popManmu B IHTepHETE B COOTBETCTBUHU
C 3a/IaHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM
CpPaBHEHHUS pa3UYHBIX HMCTOYHUKOB BBIICTATh HWH(MOPMAILNIO, KOTOpPas
SBJIIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIB30BaTh MPU BBIMIOJHEHUN YYEOHBIX 3alaHUi HAyYHO--TIOMYJISIPHYIO



JTUTEPATYpy (PU3HUECKOTO CONEpIKaHMs, CIPABOYHBIE MATEepUAIbl, PECypChI
cetu  HMHTepHer, BiaaeTh NOpuéMaMH  KOHCIEKTHUPOBAHMS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHBIE KpAaTKME IHUCbMEHHbIE W YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 HCTOYHMKOB HMH(pOpMalUU (HUIUYECKOTO COJIEpPKaHHUS, B TOM
Yyucie MyOJIMYHO JIeNaTh KpaTKUE COOOLIEHUS O PE3yJIbTaTax NPOEKTOB WIIU
y4eOHBIX HUCCIEAOBAHUM, MPU 3TOM TPaMOTHO HCIOJIb30BAaTh H3YUYCHHBIH
MOHATUMHBIMN  ammapat Kypca (U3UKH, COMPOBOXKAATh  BBICTYILICHHE
MPE3CHTAIUEN;

OpU  BBIMOJHEHUU YYEOHBIX TIPOEKTOB U HUCCIEAOBAHHUI pacrpeaciisiTh
00s13aHHOCTH B IPYIIIE B COOTBETCTBUH C MOCTABICHHBIMU 33J]a4aMHU, CJIECIUTh
3a BBIMIOJTHEHUEM I1JIaHa JCHCTBUM, aleKBATHO OIIEHUBATH COOCTBEHHBIN BKIIA]]
B JICSITEIIBHOCTh I'PYIIIbI, BHICTPANBAaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHUE,
YUYUTBIBAs MHEHUE OKPYKAIOLINX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHE
aTOMOB W MOJIEKYJ, arperaTHbl€ COCTOSIHUS BELIECTBA, KPUCTALIMYECKUE H
amop(HbIe Tesla, HACBHIIEHHBIM W HEHACHIIIEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEeMIIEpaTypa, BHYTPEHHSS JHEPrUs, TEIUIOBOM JBHUraTellb, 3JIEMEHTAPHBIM
ANEKTPUUYECKUIN 3apsifi, JIEKTPUUYECKOE IMOJIE€, MPOBOJAHUKA WM JAUDIICKTPUKH,
MMOCTOSTHHBIN AJICKTPUYECKUIN TOK, MATHUTHOE MOJIE;

paznuyaTth SBJIEHUS (TEIJIOBOE pACIIMpPEHUE M CKaThe, TeIulonepeaaya,
TEIUIOBOE pPaBHOBECHUE, CMayMBaHUE, KaNWJUISIPHBIC SIBJICHUS, HCHapeHUE,
KOHJIEHCAlMsA, IUIaBJICHHE, KpUCTauIM3auus (OTBEpAEBaHUE), KHUIIEHUE,
Terionepeaaya (TErmIoNnpOBOAHOCTb, KOHBEKIUSA, U3yUYEHHUE), DIIEKTPU3AIUL
T€J, B3aMMOJIECUCTBHE 3aps0B, ACHCTBUS 3JEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICCTBUE MArHUTOB, JIEMUCTBHE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM, OJJIEKTPOMAarHWTHAas WHAYKIHUS) IO ONUCAHUIO UX
XapaKTepHbIX CBONCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOLIUX ITAHHOE
bu3nYecKoe SBICHHCE,

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM uHucie (pu3ndeckue SBICHUS B TPHUPOJAC: IMOBEPXHOCTHOE
HATSDKCHUE WM KalWUISIPHBIC SIBJICHUS B TPUPOJIC, KPUCTAILIBI B MPHUPOJE,
uznydyenre ColiHLa, 3aMep3aHue BOJAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHHE
poChl, TyMaHa, WHesl, CHera, »>JIeKTpUYECKUE SBIEHUS B armocdepe,
AJIEKTPUYECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE TmMoJjie 3emiH, Japend
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJisl KU3HU Ha 3emiie, TOJISIPHOE CUSIHUE,
IpyU ATOM TNEPEBOAUTH TMPAKTHUYECKYI0 3ajady B Y4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (PU3NIECKUX SIBJICHUM;

ONKCHIBATh W3YYCHHBIC CBOWCTBA TeN W (PU3WYECKHUE SIBICHUS, HCIOIB3YS
bu3nYecKue BENMMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJIUYECTBO



TEIUIOTHI, yAENbHAs TEIUIOEMKOCTh BELIECTBA, YAENbHAasl TEIJIOTa IJIaBICHUS,
yaelbHas TEIioTa mapooOpa3oBaHus, yiAelbHAs TEIJIOTa CrOpaHusl TOIUIMBA,
KOO (PUIIMEHT TMONEe3HOTO JAEUCTBUS TEIUIOBOM MAIllUHBI, OTHOCHTEIIbHAS
BJIQKHOCTh BO3/yXa, JJEKTPUUYECKUN 3apsij, CuUjla TOKa, DJIEKTPUUYECKOE
HaIpsHDKEHUE, COMPOTUBIIEHUE TMPOBOJHMKA, YAEIbHOE COIMPOTHUBIICHUE
BEIIECTBA, paboTa M MONIHOCTb DJIEKTPUYECKOrO0 TOKa), MNpPHU OMHCAHUU
NpaBUJIBHO TPAaKTOBAaTh (DU3UUYECKUH CMBICT MCIOJIb3yeMbIX BEJIUYHH,
00O3HAUYEHUSA M EAUHHUIBI (PU3UUECKUX BEJIUYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU BEITUYMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SABJICHUS U MPOIIECCHI, UCTIOIb3YSI
OCHOBHBIE TOJIOKEHMSI MOJIEKYJIIPHO--KMHETUYECKOW TEOpUU CTPOEHUS
BELIECTBA, IPUHLIUII CYNEPIIO3ULIUU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma Juis ydacTka uenu, 3akoH Jlxoyns—JleHua,
3aKOH COXpaHEHMsI SHEPruH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3UYECKUE TPOILECCHl W CBOMCTBAa Teld, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHWE W3 1—2 JOTHYECKHX
miaroB ¢ omnopoil Ha 1-2 W3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUMH,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3a/1aul B 2—3 JEWCTBHUSA, UCHOJB3YSl 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHajIM3a YCJIOBMS 3aJayd
3aMKChIBATh KPATKOE YCIIOBUE, BBISBISATH HEAOCTATOK JAHHBIX JJISI PEIICHUS
3a/layu, BBIOMpaATh 3aKOHBI W (POPMYIBI, HEOOXOMUMBIE Il €€ perieHus,
IPOBOANTH pPAacu€Thl M CpPAaBHUBATh TIOJYYEHHOE 3Ha4deHHE (HU3HMUECKOH
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOXXHO PEIIUTH MPH TOMOIIH (PU3UIECKIX
METOJIOB, HCIOJB3ysl ONMHCAHWE WCCIEAOBAHUSA, BBIJCIATH IMPOBEPSIEMOE
NPEINONIOKeHNEe,  OICHWBATh  NPAaBWIBHOCTh  TOPSAKA  MPOBEICHUS
UCCIJIEIOBaHMsI, 1E1aTh BIBOJIBI;

MPOBOJIUTH OTBITHI TIO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WA (HU3UIECKUX
CBOMCTB TeJ (KamuJUIIpHBIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3yXa OT €ro
00bEMa, TemmepaTypbl, CKOPOCTH IpolLiecca OCTHIBAHUS W HArpeBaHUsl MpHU
U3IyYEHUH OT I[BETa M3Tydaromiei (MOrIomaromieii) MOBEpXHOCTH, CKOPOCTh
UCTIAPEHUsT BOABI OT TEeMIEpaTyphl KUAKOCTA W TUIOMIAAU €€ MOBEPXHOCTH,
DNIEKTpU3ALMA  TeJI W B3aUMOJCHUCTBHE  DIEKTPHUYECKHX  3apsilioB,
B3aMMOJICHCTBHE TMOCTOSHHBIX MarHWTOB, BH3yallM3allis MAarHUTHBIX MOJICH
MOCTOSTHHBIX MAarHUTOB, NEHCTBUS MAarHUTHOTO TIOJsI HA MMPOBOJHHUK C TOKOM,
CBOMCTBA DJIEKTPOMArHUTa, CBOWCTBA AJIEKTPOABUTATENsI TIOCTOSIHHOTO TOKA):
dbopMynupoBaTh MpOBEpsiEMble MPEANONOKEHUs, COOMpPAaTh YCTAaHOBKY W3
IpeJI0KEHHOTO 000pyAOBaHHUs, OMUCHIBATH XOJA OMNbITa U (OPMYITUPOBATH
BBIBOJIBL;



BBITIOJIHATD MPSIMBbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHON BIAXKHOCTH
BO3JlyXa, CUJIbl TOKA, HAMPSHKEHUSI C UCIIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATh PE3YyJbTaThl U3MEPEHUU C
y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEAOBAHUE 3aBHUCHUMOCTH OJHOW (PU3NYECKOM BEIUYUHBI OT
IpYyroi ¢  HWCHOJBb30BAaHWEM  MPSAMBIX  HU3MEPEHH  (3aBUCHMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €r0 JJIMHBI, TUIOL[AJH ITONEPEYHOIO CEYEHUS
U YAEIBHOIO CONPOTHBJIECHUS BEIIECTBA NPOBOJHUKA, CHJIBI TOKA, WIYLIETO
yepe3 MPOBOJHUK, OT HANpsHKEHHWs Ha NPOBOJHUKE, HCCIECIOBAaHUE
MOCJIEIOBATEILHOTO UM MMapajUIebHOTO  COCIMHEHUW  MPOBOJHUKOB):
IUTAaHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS,
cilenysi TPEeMJIOKEHHOMY TIUIaHy, (UKCHUPOBATh pPE3yJbTaThl IMOJYy4YEHHON
3aBUCMMOCTH B BUJE TaONMUIl U TpaduUKOB, JeJaTh BBIBOJBI MO PE3yJIbTaTaMm
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE U3MEpPEHUsS] (PU3NUECKUX BEIUYUH  (yIeiabHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE MPOBOAHUKA, padoTa U MOILHOCTh
AIEKTPUYECKOTO TOKA): IUTAHUPOBATH U3MEpPEHMUS, coOupaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJEAys MPEIIOKEHHON HHCTPYKLHH, H
BBIYUCIISITh 3HAUECHUE BEJIUUUHBIL;

COOJII0/IaTh TpaBWIa TEXHUKU OE30MacHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI AECHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOWM HAa MX OMNMCaHUS (B TOM YMCIIE: CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETp, NapoBas TypOWHA, aMIEepMETpP, BOJBTMETP, CUETUHK
AIEKTPUYECKOM DHEPrUH, IEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpEeBATEIbHbBIE
AIEKTPONPUOOPHI (mpumepsl), BJIEKTPUYECKUE MPEIOXPAHUTEIIH,
AIIEKTPOMATHUT, JJIEKTPOABUTATENb MOCTOSSHHOTO TOKA), UCMOJb3Ys 3HAHUS O
CBOMCTBaXx  (U3MYECKUX  SIBIGHUA ©W  HeoOxoaumble  (usnyeckue
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUYECKUE YCTPONUCTBA M U3MEPUTEIHHBIE PUOOPHI
MO0 CXeMaM U CXEMAaTUYHBIM PpUCYHKaM (KHIAKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JABUTATENb BHYTPEHHErO CropaHus, 3JIEKTPOCKOT,
peocTar), COCTABIATh CXEMbl AJIEKTPUUYECKUX LIETIeH C MOCIEAOBaTEIbHBIM U
napajjieIbHbIM COSAMHEHUEM DIIEMEHTOB, pa3iuyasl YCIOBHbIE 00O3HAUECHMS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

MPUBOAUTH TIPUMEPHI (HAXOAUTH MH(OPMAIMIO O TIpUMEpPaxX) MPaKTHIECKOTO
UCIIOJI30BAaHUSI  (DU3MYECKUX 3HAHUW B  TOBCETHEBHOW IKWU3HU  JUIS
oOecrieueHusi 0€30MAaCHOCTH TIPU OOpaIIeHUH C MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAaHEHUS 370pPOBbS M COOIIOACHHUSI HOPM SKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CpeJIE;

OCYUIECTBJIATH MOUCK MHGOpMalu (u3ndeckoro coaepxanus B UurepHere,
Ha OCHOBE HMEIOIIUXCA 3HAHUW M MYyTEM CPaBHEHUS JIOMOJHUTEIbHBIX
MCTOYHUKOB BBIJIETATh MHGOPMALIMIO, KOTOpas SIBISETCA MPOTUBOPEUHBOM



WJIH MOKET OBITh HEJIOCTOBEPHOM;

— WCIIOJIb30BaTh MPH BBIMOJHCHUN YUYEOHBIX 3aJaHWid HAayYIHO--TIOMYJISPHYIO
JaUTepaTypy (QU3NYECKOTO COJICpKaHUS, CIPABOYHBIE MaTepUaibl, PECYpCHI
cetm  VHTEepHeT, BiIajeTh npuéMaMHd  KOHCICKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHust HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

— co37aBaTh COOCTBEHHBIC ITMCHMEHHBIC M KpaTKWE YCTHBIE COOOIICHMS,
0000mass wWHPOPMAIMIO W3 HECKOJBKUX HMCTOYHHUKOB  (PU3MUECKOTO
COJICp)KaHUsA, B TOM YHCIIC MYOJMYHO MPEICTABIATh PE3yJbTAThI MPOSKTHOM
WIH HUCCIIC0BATEIBCKON JCSITCILHOCTH, P 3TOM TPAMOTHO HCIOJB30BaTh
U3YYCHHBIM  TOHATHUHHBIA  ammapaT Kypca  (HU3UKH, CONMPOBOXKIATH
BBICTYIUICHHE TTPE3CHTAIINCIH;

— TIpU  BBIOJIHEHWW Y4YEOHBIX TMPOCKTOB U HCCIICIOBAaHWHA (PHU3UIESCKIX
MIPOIIECCOB  pacCHpeNessiTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJa4yaMH, CJICIUTh 3a BBHIMOJHCHHEM IUIaHA JEHCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIaX B
JEATCIIBHOCTh TPYIIBI, BHICTPAaUBAaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE,
IIPOSIBIISASA TOTOBHOCTD pa3peniaTh KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIN:

— HCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTEpPUAIbHAs TOUYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~MEXaHMYECKOro JBIKeHus, nedopmarus (ympyras,
IUIaCTUYECKas), TPEHHUE, LIEHTPOCTPEMHUTENLHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, LEHTP TIKECTH, aOCOMIOTHO TBEPIOE TENO, UEHTP TAHKECTH
TBEPJOrO Tejla, PABHOBECHE, MEXAHMYECKHE KOJIeOAHUS W BOJHBI, 3BYK,
uH(ppa3ByK M YyJIbTPa3BYK,  JJIEKTPOMATHUTHBIE  BOJHBI,  IIKajia
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIBHO30PKOCTh, CHEKTPHI
UCITyCKaHUs W TOIJIOIIeHMs, alb(da-, OeTa- U raMMma-u3inydeHusi, U30TOIIbI,
sJIepHasi JHEPreTHKA;

— pasznuuaTh SABJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBI)KEHHE, CBOOOAHOE
NaJIeHUE TEJl, PABHOMEPHOE JIB)KEHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEN,
pEaKTUBHOE JBIDKEHHE, KojeOaTeabHOe JBIDKEHHE (3aTyXxarolue u
BBIHYX/ICHHbIE KOJeOaHusl), PE30HAaHC, BOJHOBOE JBMKEHHE, OTpaKEHUE
3BYyKa, MPSMOJIMHENHOE pacpOCTpPAHEHHE, OTPAXKEHUE U MIPEIIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3NIOKEHHE Oe0ro CBeTa B CHEKTP U
CIIOKEHUE CHEKTPaIbHBIX I[BETOB, JHMCHIEpPCHUS CBETa, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpAa H3JIyYeHHSs) 110
ONMMCAHUID MX  XapaKTEepHbIX CBOHNCTB W HA  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

— pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PM3UYECKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM umciie (pu3ndecKue SBICHHS B MPUPOJE: MPUIMBBI U OTIUBHI,
nBrkeHre ImaHeT CONHEYHOM CHUCTEMBlI, PEAKTHBHOE JIBUJKEHHE JKUBBIX



OpraHU3MOB,  BOCIPHUSTHE  3BYKOB  JKMBOTHBIMHM,  3E€MJIETPSCEHHE,
CeliCMMUYECKUE BOJHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTUYECKHUE SIBICHUS B
npuposie, OHOJOTUYECKOE JIEHCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U
PEHTTEHOBCKOTO  M3JIyY€HUH,  €CTECTBEHHBIM  PAJMOAKTUBHBIA  (OH,
KOCMHUYECKHE JIy4d, DPAJUOAKTUBHOE MW3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PATUOAKTUBHBIX HW3IYyYEHUI Ha OpraHM3M 4YelIOBEKa), IPU 3TOM
NEPEBOAUTH IMPAKTUUECKYIO0 3a7adyy B YUYEOHYIO, BBIJCNATH CYLIECTBEHHbBIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHUIA;,

ONHKCHIBAaTh W3YYCHHBIC CBOMCTBA Tel U (DU3MUECKHE SIBICHMS, HCIOIB3YS
¢usznyeckue BeMMUYUHBI (CpeqHSsi M MTHOBEHHas CKOpPOCTb Tela IMpH
HEPaBHOMEPHOM JIBUJKEHHH, YCKOPEHHE, MEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CWJa TPEHUS, CWJIA YOPYIOCTH, CWJIAa TSDKECTH, YCKOPEHHE
cBOOO/IHOTO Na/ICHNUS, BEC TEJa, UMITYJIbC TeJla, UMIYJIbC CHIIbI, MEXaHUYECKasl
paboTa M MOIIHOCTb, IOTEHIMANIbHAs DSHEPIrUsl Teja, MOJHATOTO Hal
IIOBEPXHOCTBIO  3€MJIM, IIOTECHUMAJbHAs JSHEPrHsl  CXKAaTOW  IPYKUHBI,
KMHETUYECKasi SHEPIUs, MOJHAs MEXaHWYEeCKas 3HEpPrus, NEepuoJ U 4acToTa
Kosie0aHul, JUIMHA BOJIHBI, TPOMKOCTbh 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA,
MOKa3aTellb MPEJIOMJIEHUSI CPelibl), MPU ONHUCAHUM MPABUIBHO TPAKTOBATH
(U3MYECKUI CMBICH MCIOJIb3yeMbIX BEJIMYUH, OOO3HAYEHUS M EOUHUILBI
(U3MYECKUX BEJIWYUH, HAXOAUTh (POPMYJbI, CBS3BIBAIOUIUE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIOJIb3YS
3aKOH COXPAaHEHMS DJHEPrUMH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHHLIMII
CYIIEpPIIO3ULIMNA CHJI, TPUHIUII OTHOCHUTEIBHOCTH I 'anmuest, 3akoHbl HprOTOHA,
3aKOH COXPAHEHWs HMIIYJIbCa, 3aKOHbl OTPAaKEHUS M IIPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHMS 3apsIOBOIO M MacCOBOTO YHCEN NPU SIEPHBIX PEaKLUsX,
OpU 3TOM J1aBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3alHChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBAa Te€l, B TOM YHCIE€ U B
KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BbIABISTh
MPUYUHHO--CJIEICTBEHHbIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 2—3 JOTMYECKUX
IaroB ¢ omopol Ha 2-3 U3YYEHHBIX CBOWCTBA (PU3NYECKUX SIBICHMIA,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3a7a4d (OMUpPAIOIIUECS Ha CUCTEMY W3 2—3 ypaBHEHUH),
UCIIOJNIB3YSl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (U3UYECKUE BEIMYMHBI: Ha
OCHOBE aHaju3a YCIIOBUS 3a/1aud 3alHChIBATh KPATKOE YCIIOBHUE, BBISBIATH
HEJIOCTAIONIMEe WM W30BITOYHBIE JaHHbIC, BHIOMpATh 3aKOHBI U (POpMYIIbI,
HEOOXOAMMBbIE  JJI1  pELICHUS, NPOBOAUTH pacyéTbl MW  OLEHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS (PU3UUECKOI BEIMYUHBI,
pacno3HaBaTh NpoOIeMbl, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIU (PU3NIECKUX
METO/IOB, MCIOJIb3Ys OIMCAaHUE HCCIEAOBaHUS, BBIAECIATh IPOBEPSIEMOE
NPEANOJIOKEHNE,  OLEHMBATh  IMPABWIBHOCTh  MOPSAAKA  IPOBEICHHUS



UCCIIEIOBaHMSI, I€TIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOIEHUI
U OTIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WA (HU3UYECKUX
CBOMCTB Ten (M3ydeHue BTOPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUs
HHEPrUM, 3aBUCUMOCTH MEPUO/Ia KoJeOaHU! NPy>KMHHOTO MAasgTHUKA OT MACChI
rpy3a U JKECTKOCTH MPYXUHBI M HE3aBUCUMOCTb OT AMIUTUTYIbl MajbIX
KoJie0aHul, MPSMOJIMHEHHOE PacCHpOCTpaHEHUE CBETa, paslioKeHHEe Oenoro
CBETa B CHEKTp, MU3YUYCHHE CBOMCTB HM300paXeHHs] B IUIOCKOM 3€pKayie H
CBOMCTB H300pakeHHsI TMpenMera B coOuparomieil JuH3e, HaOII0eHUEe
CIUIOIIHBIX U JTUHEHYAThIX CHEKTPOB M3IyYEHHUS): CAMOCTOSTENIBHO COOMpaATh
YCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OpyIOBaHUS, OMUCKHIBATH XOJ] OIBITa U
€ro pe3ynbTathl, (HOPMYIHPOBATH BBIBOJBL;

IPOBOAUTH MPU HEOOXOJMMOCTH CEPUI0 NPSIMBIX H3MEPEHMH, OIpenesss
CpeqHee 3HaueHue u3MepsAeMod  Belu4YMHBl  ((POKYCHOE paccTOsSHUE
coOuparoimel  JHH3bI), O0OOCHOBBIBATH BBIOOp  croco0a  U3MEpPEHUs
(M3MepUTEILHOTO TPUOOPaA);

IPOBOJANTHL  HWCCIEIOBAaHHE  3aBUCHUMOCTEH  (U3WYECKUX  BEIUYMH  C
UCTIOJIb30BAaHUEM TPSMBIX H3MEPEHHH (3aBHCHMOCTh MYyTH OT BPEMEHH TPHU
PaBHOYCKOPEHHOM JIBUKEHUM 0€3 HayajdbHON CKOPOCTH, NEpHoa KoJeOaHUi
MaTEMaTHYECKOr0 MasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH YIJIa OTPa’KEHUS
CBETa OT yIJIa MaJIeHUs U yIJia MPeJOMJICHHs OT YIJla MMaJIeHus): IIIaHUPOBaTh
UCCJIEIOBAHUE, CAMOCTOSATEILHO CcOOMpaTh  YCTaHOBKY, (DUKCHUPOBATH
pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE TAOJMII
U TpauKOB, 1eJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEA0BaHNUS;

MPOBOUTH KOCBEHHBIE U3MEPEHHS (U3MUYECKUX BEIMUYUH (CPEaHSsT CKOPOCTh
¥ YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JBMKEHHUH, YCKOPEHHE CBOOOIHOTO
najeHus, >KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TPEHUS CKOIBKEHUS,
MexaHudeckas paboTa W MOIIHOCTb, 4YacToTa M MEpUOJ KOoJeOaHMt
MaTEeMaTHYECKOTO U MPY>KUHHOTO MAasiTHUKOB, ONITUYECKAs CHjla COOMparoIei
JUH3bI, PAJAMOAKTUBHBIA  (OH): IUIAHMPOBAaTH M3MEPEHUs, COOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY W  BBINOJHATH HW3MEpPEHUs, Cleays
OPEJIOKEHHOW  MHCTPYKLUWH,  BBIYUCIATH  3HAUYEHUE  BEJIUYUHBI U
aHaAJIM3UPOBATh IMOJYUYECHHBIE PE3YJIbTaThl ¢ y4ETOM 3a/laHHOM MOTPEIIHOCTH
U3MEpPECHUN;

cOOJII0JIaTh MpaBWJIa TEXHUKU OE€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

pasnuyaTh OCHOBHBIE TPH3HAKM W3YYCHHBIX (U3NYECKUX  MOJEINICH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUCHYHBIN UCTOYHHUK CBETA,
Jdy4, TOHKas JMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO sI1Ipa;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPOHl Ha MX OMUCaHHs (B TOM YHUCJE: COUAOMETP, JaTUYUKH
MOJIOKEHUS, PACCTOSTHUSL U YCKOPEHHUS, pPAKEeTa, 3XO0JIOT, OYKH, IEPHUCKOI,



doroanmnapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOIN, IO3MMETp, Kamepa
Bunbcona), wucmonb3yss 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUU W
Heo0XxoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTUUYECKHUX IPOIECCOB MPH
pelieHnu y4eOHO--TIPaKTUYECKUX 3aj1a4, ONTUYECKUE CXEMBI JJISl TTOCTPOSHUS
M300pKEHHI B TNIOCKOM 3€pKaJie U COOMpAroIei JTHH3E;

MPUBOJUTH TIPUMEPHI (HAXOAUTHh WH(MDOPMAIHUIO O TMPUMEPAX) MPAKTHIESCKOTO
UCIIONB30BaHUSl  (U3WYECKUX 3HAHUW B  TIOBCEJHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MPHU OOpalIeHUH C MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 370POBbs M COOJIIOJIEHUS HOPM IKOJIOTHYECKOTO
NIOBEJCHUS B OKPY’KAIOILEH Cpee;

OCYULIECTBJIATh MOUCK MHpOpMaK (HU3NUEeCcKOro coaepxanus B MHTepHeTe,
CaMOCTOATENBHO  (POPMYyJIUpYsl  TOUCKOBBIA  3alpoc, HAXOJUTh MYTHU
OMpENENICHUs] JOCTOBEPHOCTH MOJY4YeHHON uWH(OpManuu Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPHU BBINIOJHEHUHM YYEOHBIX 33JlaHUi HAayYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOrO COJIep KaHMsl, CIPABOYHBIE MAaTepUaibl, PECypChl
cetu  UMHTepHer, BiaaeTh nOpuéMaMHU  KOHCIEKTHUPOBAHMS  TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbIE NUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIUM U3 HECKOJbKMX HCTOYHUKOB (DU3MUYECKOTO COJEp KaHMUs,
nyOJMYHO MPEACTABIATh PE3YyJbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKOM
JESITEIbHOCTH, TP 3TOM TPAMOTHO MCIIOJIB30BaTh M3YYCHHBIN MOHSITUWHBIN
anmapar HM3y4aeMoro pasjaena (U3MKM M CONPOBOXAATh BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos DJIEKTPOHHbIE
Ne HauMeHoBaHMe pa3/ieioB U (ungposbie)
Konrpoabusie IIpakruyeckue
n/m  TeM NPOrpaMmbl Bcero p p o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
Pazgeua 1. ®u3uka 4 e€ poJb B IO3HAHUM OKPYKAKOLIEr0 MUPa
bu6moreka IJOK
1.1 Dusuka - nayxa o nmpupoze 1 0 0 https://m.edso0.ru/7f416194
bubmoreka [IOK
12 H3IECKIE BETHHHEI 3 0 L https://m.edso0.ru/7f416194
13 EcrecTBeHHOHay4YHBIN METON 1 0 1 bubmuoteka [JOK
' HO3HAHUS https://m.eds00.ru/7f416194
Utoro no pazneny 3)
Paszpnes 2. [lepBoHayajibHbIe CBEACHUS O CTPOCHUH BeLeCTBA
2.1 CtpoeHue BelecTBa 2 0 1 bubmorexa LJOK
' P https://m.eds00.ru/7f416194
29 JIBH>KeHHE ¥ B3aMMO/ICHCTBHE 9 0 0 bu6mmoreka I{OK
' YJaCTHI[ BENIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSIHHS 2 1 0 bubmuotexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
Uroro no pazneny 6

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl



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

bubmoreka [JOK

3.1 MexaHHYeCKOE IBIKCHHE 3 0 0 hitps://m.edsoo.ru/7f416194
bu6mmoreka IJOK
3.2 WNueprus, macca, TUIOTHOCTh 6 1 3 hitps://m.edsoo.ru/7f416194
bu6mmoreka IJOK
3.3 Crna. Brget cut 12 . 3 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra30B
21 roepmn rerman oo 3 0 0 BuSmiorerca LIOK
' P > I https://m.edsoo.ru/7f416194
1 razaMu
4.9 JlaBieHue )KUAKOCTH U ras3a. 9 1 0 but6moreka [JOK
' ATmochepHoe naBieHne https://m.edsoo.ru/7f416194
4.4 JlericTBUE )KUIKOCTH U Ta3a HA 5 1 5 butmoreka [JOK
' MOTPY>KEHHOE B HUX TEIJIO https://m.edsoo.ru/7f416194
Nroro no pazneny 18
Pa3zgeua S. Pabora 1 MOIIHOCTB. JHEprus
bu6mmoreka IJOK
> Pabota i MongoCTS 3 0 1 https://m.edsoo.ru/7f416194
bubmoreka IIOK
52 Hpoctere mexanH3MB! 8 0 1 https://m.edsoo0.ru/7f416194
bu6mmoreka IJOK
>3 Mexartieckast sHepris > . . https://m.edso0.ru/7f416194
Uroro no pazneny 16
Pe3epBHOE Bpemsi 2



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

OBIIEE KOJIMYECTBO YACOB I1O

[TPOITPAMME 68 6 12
8 KIIACC
KosnuecTBo yacon DJIeKTPOHHBIE
Ne HaumenoBanue pa3aeioB u K n (uudposbie)
n/n TeM MPOTrPaMMbl Bcero OHTPOIBHBIC PAKTHHCCKHE o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchbl
Paznen 1. TemioBble siBJIeHUS
1.1 CTtpoeHre 1 CBOWCTBA BEIIECTBA 7 0 0 ﬁ'[ytlggl;ll(srﬁzizlsgc)()rﬁ/? f4181ce
bubmoreka [JOK
12 Ternosbie nporecce! 21 . S https://m.edsélo.ru/7f418lce
Wroro no pazaeny 28
Paspnen 2. JiieKTpruyecKue 1 MATHUTHBIE SIBJICHUS
DJIEKTPUUECKHUE 3APSIbI.
2.1 3ap$I)KI;HHBIe TenaEI Ii:I[X 7 0 1 bubmorexa I[IOK
N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [ToCTOSIHHBIN ATIEKTPUUYECKUI 20 1 7 bubmuotexa [JOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
23 Marmmribre apreris 0 . 15 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHUuTHAs! UHYKIIHS 4 0 0 Egggil/(gee%ascl)lo%ﬁﬂ f4181ce



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

Htoro no pazneny

37

PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10O 68 3 145
ITPOIT'PAMME '
9 KJIACC
KosaudecTBo 4acoB DJIeKTPOHHBIE
Ne HauMeHoBaHMe pa3/ie/ioB U (ungposbie)
Kontpoabnbie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. MexaHuueckue siBJeHMsI
11 MexaHu4deckoe ABMKECHUE U 10 1 1 bubmoteka IIOK
' CIOCOOBI €0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
. butmoreka [JOK
12 Bsanmopeiicraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmoteka IIOK
13 3aKOHEI COXpaHCHNA 10 1 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3ngea 2. MexannuecKue KoJ1e0aHUS M BOJIHBI
bu6mmoreka IJOK
2.1 MexaHndecKkne KoJicOaHus 7 0 3 https://m.edsoo.ru/7f41a4a6
2.2 MexaHuuyeckue BOJIHBL. 3BYK 8 1 3 bubmorexa IIOK

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



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

Htoro no pazneny

Pasgea 3. Diiekr

15

OMArHMTHOE€ IT0JI€ U 3JTCKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMAarHUTHOE TOJIE U 6 0 2 bubmuotexa [JOK
' 3JIEKTPOMArHUTHBIEC BOJIHEI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znen 4. CBeToBbBIE SIBJICHUS
bu6mmoreka IJOK
4.1 3aKOHBI pacIpPOCTPAHEHUS CBETA 6 0 2 hitps://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 1 3 hitps://m.edso0.ru/7f41a4a6
43 Paznmoxenne 6enoro ceera B 3 0 5 bu6mmoreka IJOK
' CTICKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 5. KBantoBbIe siBJIeHHS
51 Hcnyckanne u nornomeHne 4 0 1 bubmuoreka [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
5.2 (CTpoexne aToMHoro sjipa 6 0 1 https://m.edsoo.ru/7f41a4a6
bubmoteka IIOK
>3 FlnepHie peakiun ! . . https://m.edsoo.ru/7f41a4a6
Hroro no pasugeny 17
Pa3znen 6. IloBTopuTe 1bHO-00001IAKO NI MOTYJIb
6.1 [ToBTOpenue u 0600IICHNE 9 1 9 bubmuotexa [JOK

cozepkaHus Kypca pu3uku 3a

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



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

‘ /-9 kiacc

Hroro no paznery

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

102

27




YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

— @usuka, 7 xknace/ [lepoimkua A.B., O011ecTBO ¢ OrpaHMYeHHOM
OTBETCTBEHHOCTHIO «M31aTENbCTBO «DK3aMEH»

— ®usuka, § knacc/ [leppimkun A.B., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/31aTeNbCTBO «DK3aMEH»

— ®wusuka, 9 xnacc/ [epeimkua A.B., O6mmecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/31aTeNbCTBO «DK3aMEH»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

— YHuBepcallbHbIE IOYPOUHbIE pa3paboTKu 1o ¢pusnke. 7 kiacc/Boykos
B.A., O0111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO "M3/1aTenbeTBO
BAKO"

— YHuBepcallbHbIE IOYPOUHbIE pa3paboTKu 1o pu3uke. & kinacc/Bonakos
B.A., O0111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO "M3/1aTenbeTBO
BAKO"

— VYHuBepcallbHbIE IOYpOUHbIE pa3paboTku no pusnke. 9 kiaacc/Bonkos

B.A., O61iecTBO ¢ orpaHHYe€HHON OTBETCTBEHHOCTHIO "M3/maTenbeTBO
BAKO"

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
https://nsportal.ru/user/131400/page/metodicheskie-materialy-razrabotki-
urokov-po-fizike

https://videouroki.net/video/

https://www.uchportal.ru/load/39
https://www.youtube.com/channel/lUCSIiMRgysUoHBUcbKnhJMISA



