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IHHOACHUTEJBHASA 3AIINCKA

ITporpaMMa 10 (¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJIEHA HAa OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yjabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOW MPOTPAMMBI, MPEICTABICHHBIX B
dI'OC OOQ, a Takxke ¢ yu€roMm ¢enepanbHON pabodell MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

ConmepxaHue TmporpaMMbl 1O  (U3MKE HampaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH OOYyYarolUXCsl W OpPraHU3alUi0 HU3y4eHHUs
¢u3MKN Ha JeATEIbHOCTHOW OCHOBe. B mporpamme mno (u3MKE YUHUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mnpeamera B peamuzammu TpedoBanuiit @I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM U METANpPEAMETHBIM pe3yibTaTaM OOyYEHHs, a TaKXKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMUs.

[IporpamMMa 1o ¢u3MKe ycTaHaBIMBAEeT pacHpeeieHne ydeOHOro maTepuana
no rogam oOydeHus (MO Kiaccam), IpejaraeT MPUMEPHYIO IMOCIEI0BaTeIbHOCTD
U3yYEHHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NIPEAMETHOTO COJIEPKaHUs U yUETe
BO3PAaCTHBIX OCOOEHHOCTEN 00yUYarOIIXCS.

[IporpaMmma mo ¢usuke pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusuka SBIASETCS CUCTEMOOOPA3YIOUINM ISl €CTECTBEHHOHAYUHBIX YYEOHBIX
IIPEIMETOB, IIOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOILIECCOB U SIBJICHUI,
H3y4yaeMbIX XHMHEH, OroJioruei, actpoHoMuen u ¢pusudeckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, MPEIOCTaBIIsieT HauOoyiee SICHbIC
oOpa3ipl MPUMEHEHUsT HAyYHOTO METOJla MO3HAHUA, TO €CTh Crocoba MOJIy4eHHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 THaBHBIX 337a4 (PU3MYECKOTO O00pa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUsl COCTOMT B (POPMHpPOBAHMM ECTECTBEHHOHAYYHOW TIPaMOTHOCTU H
UHTepeca K HayKe y 00y4yarounuxcs.

N3yuenne Gu3uku Ha 0230BOM ypOBHE MPEINOJIAraeT OBIaICHNUE CIAeAYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

e HAYYHO OOBSACHATD SIBJICHUS;

¢ OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e UHTEPIPETUPOBATh JAHHBIE M MCIOJIb30BaTh HAy4YHbIE JOKA3aTEJIbCTBA
JUTS IOJTyY€HHUS BBIBOJOB.

Ilenn wu3yyeHuss (QU3MKM Ha YPOBHE OCHOBHOIO oOlIero oOpa3oBaHMs
onpezaeneHsl B KoHuenuumu npenopaBaHus ydyeOHoro npeamera «®Pusuka» B
oOpa3oBaTenbHbIX Opranu3anusax Poccuiickoit @enepainu, peann3yonux OCHOBHBIC
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBEpKAEHHOW  pemeHueM  Komnerun
MunucTtepcTBa mnpocenieHuss Poccutickoit ®enepanuu (IpOTOKOJA OT 3 jmexadps
2019 r. No [1K48BH).



Heau uzyyeHust pu3suKu:

e IPUOOPETEHNE UHTEPECA U CTPEMIICHHUS O0YYAIOMIMXCs K HAYYHOMY M3YYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEICTABICHUN O HAYYHOM METO/€ TMO3HAaHUA U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM;

e popMHUpOBaHME HAYYHOTO MHPOBO33PEHMsSI KAaK pe3ysbTaTa M3y4eHHUS OCHOB
CTpOECHHS MaTepuu U (PyHAaMEHTaJIbHBIX 3aKOHOB (DU3HUKU;

e popMupoBaHuE TpeACTaBIEHUN O ponud (U3MKU ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e Pa3BUTHUE MPEACTABICHUI O BO3MOXKHBIX cpepax Oynyuiei npodeccuoHaabHOM
NEATEeTbHOCTH, CBSI3aHHOW C (DU3WKOH, TMOATOTOBKA K JajbHEHIIEMY
00y4YeHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX 1elield MporpaMMBbl 1o (PU3KKe Ha YPOBHE OCHOBHOI'O OOIIIETO

00pa3zoBaHus 00ECNEYNBACTCS PEIICHUEM CIEAYIOIIMNX 3a1aY:

e MPUOOpETEHNUE 3HAHUN O JUCKPETHOM CTPOCHHMM BEUIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e IPUOOPETEHNE YMEHUIN OMHCHIBATh U OOBIACHATH (DU3MUECKUE SIBICHUS C
UCITOJIb30BAHUEM TOJIYYCHHBIX 3HAHU;

¢OCBOGHHE METOJOB  pEUIeHUs  NPOCTEHIIUX  pacy€THBIX  3aJady  C
UCIIOJIb30BaHUEM buznueckux Mojenei, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUN HAOIIOAATh MPUPOJHBIC SBJICHHUS U BBIMIOJIHATH OIBITHI,
nabopaTopHble  pabOThl W OKCHEPUMEHTAJIbHBIE  HCCIEAOBaHUS  C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MNPUEMOB paboThl ¢ uHPopManuell (U3NYECKOTO COAEpKaHus,
BKJItOYasi MH(MOPMALIMIO O COBPEMEHHBIX TOCTIKEHUSX (U3MKH, aHATU3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMAIIY;

¢ 3HAKOMCTBO cO cdepamu NnpodhecCUOHANbHONU AESITENbHOCTH, CBSI3AHHBIMU C
(buU3UKOH, U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMU Ha JOCTHUKEHUSIX
buznuecKoil HayKu.

Ha wuzyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOILEro
obOpazoBanusi oTBoaAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HejeNn), B 8
Kjacce — 68 yacoB (2 yaca B Henenwo), B 9 kiacce — 102 yaca (3 gaca B Heaento).

[Ipennaraemelii B mporpamMmme mo (U3MKE MepeueHb JIabOopaTOPHBIX padboOT H
OTIBITOB HOCUT PEKOMEHAATEIbHbIN XapakTep, yYUTENb JIelaeT BHIOOP MPOBEICHUS
1a00opaTOpHbIX pabOT M ONBITOB C Y4ETOM HMHIUBUAYAIBHBIX OCOOEHHOCTEH
o0Oy4aromuxcsi, CIUCKa SKCIEPUMEHTANBHBIX 3aJjaHuil, MpeajaraéMblX B paMKax
OCHOBHOI'O TOCYAApCTBEHHOT'O 3K3aMeHa 0 (PU3HKE.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pazngen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Duznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOIY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HaOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmomaemoro siBieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPOLEaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3mepenue Ttemrieparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBeJeHUSI 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtull BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTaITMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUSI.



2. Habmonenue nuddysum.
3. HaGmonenue  siBneHUN,  OOBSACHSIOMIUXCS  MNPUTSDKCHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHHEM

dboTorpadmuii).
2. OnpIThI IO HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqiHssi CKOPOCTh NPU HEPABHOMEPHOM IBUKEHUHU. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBnenne uHepuMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIC
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBID JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoi. PaBHoaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTOo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBHU TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKaA B XKUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbKEHHUS Opycka WM IapuKa Mo
HaKJIOHHOU IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AedopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS ra3a OT o0BEma, TemmepaTyphl. llepemaua naBieHuUs
TBEPBIMU TEJIAMU, KUIAKOCTSIMU U TazaMu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [ 'MapocraTmyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3MymHONW 0o0o0noukn 3emin. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrEe KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenune neicTBrst aTMOC(PEPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpepneneHue  BBITAJKUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MAacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEHCTBYIOIE Ha TEJIO0 B JKHUAKOCTH, OT 00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIeIEHUE €€ IPY30II0ABbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. I[lpuMeHeHue mpaBuiia paBHOBECHsS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OTHOTO BHIA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.
Hemoncmpauyuu.
1. IIpuMepsl MpOCTHIX MEXAHU3MOB.
Jlabopamopnsie padomul u onvimel.
1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia
10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IIIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, SKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUN MOJIEKYJSIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaWUIIPHBIE sIBICHUS. TeIioBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpenusss sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPTUu:
Teronepesaya " COBEpLICHUE paboTHI. Bunpr TEIJIONEPEAAYHN:
TEILIONPOBOHOCTD, KOHBEKIUS, U3JIyYEHHUE.

KonndecTBo TemioTel. YaenpHas TEMIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAJUIMYECKUX BELIECTB. YJEJbHAsl TEIUIOTA IUIABJICHUSA.
[TapooOpazoBanue u koHzaeHcamus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpaTypbl KHUIIEHHA OT aTMOc(hepHOro
JABJICHHUS.

BnaxxHocTh Bo3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Mpunuuner padotsl TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.
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Habmronenue OpoyHOBCKOTO JBUKEHHUS.

Ha6monenue nuddyszun.

HaOmonenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOGmronenue TeniaoBoro paciimpeHus Tedl.

N3meHeHne naBieHUs Ta3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUU.

[IpaBuna u3MepeHus: TeMIEeparypsl.

Bunp! Terionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HabGmronenne nmocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
13.

Mopenu Ter1oBEIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUsS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJI.

Omnpenenenve gaBiIeHUS BO3MyXa B Oa/UIOHE IIMPUIIA.

OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3AyXa OT €ro
00bEMa U HArPEeBaHUS WA OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPhI.

HaOmtonenue wu3MeHEHUsT BHYTPEHHEW HSHEPrUM Tejda B PE3yibTare
TEeIIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue siBIEHUSI TEIUIOOOMEHA IPH CMEIIMBAHUU XOJIOJHOM M
ropsiueu BOIBI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  MpuU
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

OnpeneneHue yAenabHON TEMIOTHI MIJIABJICHHUS JIbJA.

Pasznen 7. daekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ten. [[Ba ponma snekTpuueckux 3apsnoB. BzanmopeiictBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CHIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH anekTpuueckoro mnosd. [IpuHimn
CYyHEPHO3ULINU JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUECKUHN TOK B KHUAKOCTIX U ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DIJEKTPUUECKOE  HaMNpsKEHHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHUE
ITPOBOJIHUKOB.

PaGorta u MoOmHOCTH »3yeKTpHueckoro Toka. 3akoH J[xoymns—JleHua.
DNEeKTpUYECKHe LENu U MOTPeOUTeNnu 3eKTpuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEMCTBUE  IOCTOSAHHBIX  MAarHUTOB.
MarnutHoe nosne. MaruuTHoe noje 3eMJId U €ro 3Ha4eHue JJis )KU3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe 1oJie  JJIEKTpUYecKoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSHHOIO ToKa. lcronb3oBaHWe >JEKTpOJBHUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 3JeKTpoMaruHuTHOM MHAYKIMU. [IpaBuno Jlenua.
DJIEKTPOreHepaTop. CrniocoOb1 NOJIyYEHUS AIEKTPUYECKOU SHEPIUMu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DneKkTpu3aius Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSAKEHHBIX TEIN.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DNeKTpocTaTU4eCcKast HHAYKIHUS.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlericTBUS IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ["'a30BbIi pa3ps.
. I3MepeHune cuiibl TOka aMIepMETPOM.
. I3MepeHne 3JeKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COmpOTUBIICHUMN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aunMopaelicTBHE TIOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
MoennpoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

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

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OmnbiTel Dapanes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHS.

DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpITbl MO HAONIOACHUIO DJEKTpU3AlMM Tel MHIAYKIMEeHW W 1pu
COIIPUKOCHOBEHUU.

HccnenoBanue IEHMCTBUS  DJIEKTPUYECKOIO IIOJS HA IIPOBOJAHUKH U
JIVDJIEKTPUKHU.

COopka 1 npoBepka padbOThI JIEKTPUUYECKOMN IIENMU TOCTOSHHOTO TOKA.
W3mepeHne u peryJmpoBaHUE CUIIbI TOKA.

N3mepenne n peryJnpoBaHue HAIPSKEHNUS.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUMKA OT €ro [JIMHBI, IUIOIIAIN IOMEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HANPKEHUA MPU IOCIEI0BATEIbHOM
COEAMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MNpPU MNAPAILIEITBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISIEMON Ha
pe3ucrope.

HccenenoBanne 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenune KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSIHHBIX ~ MAarHUTOB MPU  UX
00bEIMHEHNH U PA3CICHUH.

HccenenoBanne NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJbl  B3aHMMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATYILKE.

18. MI3yueHune AeCTBUS MarHUTHOTO TOJISL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KIIJl 351eKTpoABUTaTEbHOM YCTAHOBKH.

21. OnbITEl 1O  MCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HHIYKLIHH:
UCCJICIOBAHNE WM3MCHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pasznen 8. MexaHuyeckue siBJ1eHUs.

Mexanudeckoe pABwkeHHEe. MarepuanpHag Touyka. Cuctema OTCUéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBr>keHue. HepaBHOMEpHOE NpsIMONMHENHOE JIBM>KeHUE. CpelHsiss U MIHOBEHHAs
CKOpOCTb T€Ja TP HEPABHOMEPHOM JBUKCHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHUE MO OKpYykHOCTU. Ilepumon u vacrtora oOpaiieHus.
JIuneliHas u yriaoBas cKOpoCTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHHE.

ITepsbiii 3ak0H HetoToHA. BTopo#t 3akon HeroTtoHa. Tpertuii 3akon HeroToHa.
[TpuHIMI CyNIeprIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujla TPEHUS CKOJIbXKEHUS, CHUIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. JlBwxenue tuiaHer Bokpyr ConnHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTh u neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne nMnyinbca. UMmynbe cHiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, YHpyrocTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnanbHas sHEPTUs Tela, MOJHATOTO Hajl
MIOBEPXHOCTHIO 3eMJin. [loTeHIManbHas SHEprus cxkaTtoi npyxkuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DSHEPIUH.

Hemoncmpauyuu.

1. HaGnrogeHue MexaHMUeCKOro JBMXKEHUS Tela OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJHOIO M TOrO € Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBJACHUH, MPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBH)KEHHUHU
OTHOCUTEILHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja W ACUCTBYIOIIEW HAa HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUM TEIL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JIBHKECHUH.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOTHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU IIPU JBUKEHUU Tela MO JEHCTBUEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa IJjisi pa3roHa W JajJbHEUIIIEr0 paBHOMEPHOTO
JBMDKCHUS [IApUKA WIN TEJICKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKEHUU 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIB)KCHUU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenre pabOTHl CUJIBI  YOPYrOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHs SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTya. MaTeMaTHudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJICOATETEHOM JBUKEHHUH.

3aryxaomue — koineOanus.  BbpiHyxkaeHHble — kojebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. [[nMHA BOJHBI M CKOPOCTH €€  PacIpOCTPaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHJIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabiroieHue BbIHYKIE€HHBIX KOJIE0aHUI U pe30HaHCA.

PacnpocTpaHeHne npoAoiabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OnmpeneneHue dYacToThl U Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
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MasTHHKA.
2. OmnpenesneHue 4acTOTHI U IEpUOAa KOJeOaHU MPYy>KMHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBUCMMOCTH NEpU0a KOIEOAHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbI, JEMOHCTPUPYIOLME  3aBUCUMOCTh  N€pUoAa  KoJeOaHWi
IIPY’KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarHuTHoOE 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOlCTBa
IEKTPOMArHuTHeIX BOJH. Illkama snexkTpomarHUTHBIX BOJIH. lcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlyasl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCMmoiap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jluaza. Xom myweir B 1nmH3e. OnrTuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kKak onTtuyeckas cucreMa. biIM30pykocTh H
JaJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /Hcriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyer B coOuparolie JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHUt ¢ TOMOIIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomyyenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

W X N U A WDN e

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUs CBETOBOrO Jiydya OT yrjia
najeHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. Ilomydenue n3006paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOro CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUSATHUIO IIBETA MPEAMETOB MpPHU UX HAOJIOJACHHH 4Yepes3
[[BETOBBIC (DPUIIBTPBHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

Onwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v NorioieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoromsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX H3JIIyYEHHW HaA JKUBbIC
OpPTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: pUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYaThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. W3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENBEHO-0000IAOMINIA MOLYJIb MTPEAHA3HAYEH AJII CHCTEMAaTU3alun
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs M OMbITa  JESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy I0 (u3uKe s 00ydaromuxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipy “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTb: OCBOEHUE HAYYHBIX METOAOB HCCIEHOBaHUS



SIBJICHUM TPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TMOJIydEeHHbIE 3HAHMS, pelarh 3aJadyd, B TOM YHCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAaHHOTO pasjiefia peaau3yeTcs
32 CY€T TOro, 4To OOY4YalONIMECs BBIMOJHAIOT 3aaHusl, B KOTOPBIX WM
IpeJaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3nyuecKkue BICHUS B OKPYKaIOIIeH NMPUPoJie U NOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl HCCIIEJOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YucIie JUIsl MPOBEPKU FUIIOTE3 U MOJYyUYEeHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHITh HAy4YHBIE OCHOBBI HAMOOJIEE BAKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HapUMep, MPAKTUIECKOTO UCIIOIH30BAHUS PA3TMYHBIX HCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHUS! BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus QUMK Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpa:KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— F'OTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY)KJI€HUU OOIECTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

— OCO3HAHME BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K HMCCIeI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYZOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCUH, MPU3HAHHUE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 X€E Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTHBHO€ Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMBbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJia, Kpas) TEXHOJOTHYECKOH U



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM YHCIE U (PUIUUECKHX
3HAHUM;

e — UHTEpEC K MIPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pellIeHMs 3a1ad B
00JIaCTH OKpY’KAIOIIEW Cpenbl, IJIaHUPOBAHMS IOCTYIKOB W OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHME TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOsieM M MmyTel ux
peLIeHMS;

e 8) amanTanum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJILHON U NPHUPOAHOM
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACWCTBUM IMPH BBINOJIHEHWU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEeSATENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMYJINPOBAThH
UJ1eU, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaroiierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHBIC TCUCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

Bba3oBble Jjornyeckue 1eicTBUA:



*BBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHU );
e YyCTAaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIIMKM, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;
¢ BEISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
¢ BBISIBJISITh [IPUYUHHO-CJICAACTBEHHBIE CBSI3M TMPU U3YYCHHH (PU3NUECKUX
SBJICHUH WM MPOLIECCOB, JINaTh BBHIBOJBI C MCIONb30BAaHUEM JECTYKTUBHBIX U
MHIYKTUBHBIX YMO3AK/IIOYEHHH, BBIIBUTaTh THIIOTE3bl O B3aUMOCBA3SX
(U3NUECKUX BETUYNH;
¢ CAMOCTOATEIBHO BBHIOMPATH CIOCOO perieHnus y4eOHOM (u3ndeckoi 3amaduu
(cpaBHEHHE  HECKOJBKMX  BApHAHTOB  pELIEHHUS, BBIOOp  HaumbOomee
HOJXOJSAIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbLCKHeE 1eCTBUA.
¢ HICTIOJIB30BATh BOMPOCKHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;
¢ IPOBOJUTH MO CAMOCTOSITEIFHO COCTABIIEHHOMY IUIaHY OIBIT, HECJIOXKHBIHI
bu3nyecKuil  SKCIIEPUMEHT, HEOONbIIOE HCCIEAOBAHUE  (PUZUUECKOTO
SIBJICHUS;
¢OIICHMBAaTh HAa TNPUMEHUMOCTh M  JIOCTOBEPHOCTb  HH(OPMAIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;
e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBLI TI0 pe3yjbTaTam
pOBEAEHHOTO HAOIOACHNUS, OIIBITA, UCCIIEIOBAHUS;
 [[POTHO3MPOBAaTh  BO3MOXKHOE  JajbHEWINee  pa3BUTHE  (DU3HUYECKUX
IPOIIECCOB, a TAKXKE BBIIBUTaTh MPEANONIOKEHUS 00 MX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:
o IPUMEHSATH PA3TUYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU IOUCKE U
orbope uH(}OpPMAIMK WIU JAHHBIX C Y4E€TOM MPEAJIOKEHHON Yy4deOHOI
bu3ndecKoi 3a1a4u;
e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(OPMALIHIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,
¢ CAMOCTOSITEJIBHO ~ BBIOMpAaTh  ONTHUMaNbHYIO  (QOpMYy  TpeaCTaBICHUS
MHPOPMALIUU U WILTIOCTPUPOBATH pelIaeMble 3a7audl HECIOKHBIMUA CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIIMSIMH.

KoMMyHHKAaTHBHBIE YHHBepPcaJibHble yueOHbIe 1eiiCTBHA:
eB XOZe OOCYXIeHHs Yy4yeOHOro MaTepuana, pe3yJIbTaTOB J1abOpPaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMOUM TEMBbl U
BBICKa3bIBaTh HJIEW, HAIlCJICHHbIE HA peIIeHHE 3aJaud MU MOAJIEp)KaHHe
0J1aroxeaTeILHOCTH OOIICHUS,



e COTIOCTABJISTH CBOU CYXKICHUS C CYXKJICHUSIMH JAPYTHX YYACTHUKOB JHAIIOTA,
0OHapyKUBaTh PA3TMUNEC U CXOJICTBO TO3UITUH;

e BBIPAXXATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEACTABIATH PE3yJbTaThl BBHIMOJHEHHOTO (DU3UYSCKOTO OIBITA
(9KCTIeprMEHTa, HCCIICIOBAHUS, TTPOCKTA);

e IOHUMATh W HMCIOJH30BATh MPEUMYIIECTBA KOMAaHIHON M WHANBUAYATHLHOMN
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

e IPUHUMATH IICJIH COBMECTHOM JCSITCIIBHOCTH, OPTaHU30BBIBATh ACHCTBUS 110
e JOCTHKCHUIO: paclpeeliaTh Poid, 00CYXIaTh MPOIECCHI U PE3YNIbTATHI
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;

¢ BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTAs] KAYECTBEHHOTO pPE3yJbTara Io
CBOEMY HAIIPaBJICHUIO U KOOPAWHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMU
KOMAaH/IbI;

¢ OLICHWBATh KA4eCTBO CBOCTO BKJaJa B OOMIMH MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITENIEHO C(OPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:
e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsX, TPEOYIOIINX JIJIst
penieHust GU3NYEeCKUX 3HAaHUM;
e ODUEHTUPOBATHCS B  PA3IMYHBIX  MOAXOJAX  MNPHUHATHUS  pelIeHUM
(MHIMBUAyaIbHOE, TPUHATHE PEIICHUS B TPyNIe, MNPUHITHE pelIeHUuN
rpyIIon);
e CAMOCTOSITEILHO COCTaBJISATh QJITOPUTM pPEIIeHUs] (PU3NYECKON 3aJauul WU
IJlaHa MCCIENOBaHUS C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe1jlaraeMble BAPUAHTHI PELICHUI;
e IETIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:
e 1aBaTh aJICKBATHYIO OIIEHKY CUTYallUU U MpeAJiaraTh TUIaH €€ U3MEHEHUS;
¢ O0OBSICHATh  NPUYMHBI  JOCTHOXKEHHMS  (HEJOCTUXKEHHUS)  pe3yJbTaToB
NeSTeTLHOCTH, JaBaTh OIICHKY MIPHOOPETEHHOMY OTIBITY;
e BHOCHUTh KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCJE€ B XOJ[ BBIMOJHEHUS
(bU3UYECKOro UCCIEA0BAHMS WU MPOEKTa) Ha OCHOBE HOBBIX 00OCTOSATENILCTB,
U3MEHUBIIMXCS ~ CUTYyallMi,  YCTAHOBJEHHBIX  OWIMOOK,  BO3HMUKIIMX
TPYJIHOCTEW;
e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;
e CTaBUTH ce0s HAa MECTO JAPYroro 4YeJoBeKa B XOJ€ CIopa Wi JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHnr (PU3NUecKux 3a1ad Wid B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce peAMETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:
e ICTIOJIB30BATh MOHATHUS: (PU3MUECKHE U XMMUYECKHE SIBJICHUS, HAOJI0IeHHE,
DKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, CIWHUIIBI (PU3MUECKUX BEIUYUH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHMSI  BellecTBa  (TBEPAOE,  KHUIKOE,
razoo0pa3Hoe), MEeXaHU4eCKoe ABWKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAaeKTOpHUs, paBHOACHUCTByIOIIas cuia, Jaedopmanus
(ympyrasi, TutacTHdeckas ), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;
e paznuuaTh siBACHUS (Auddy3us, TEIIOBOE NBIKCHHE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE  JABWXKEHHE,  HEPAaBHOMEPHOE  JBWIXKEHHE,  HWHEpLUs,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBHIO
BpalleHus, rnepeaaya JaBjeHUs TBEPABIMU TEJIaMU, JKUJIKOCTAMH U Ta3aMu,
aTMOC(pepHOE JaBliCHHWE, IUIABaHWE TeJ, MPEBpaAIICHUS MEXaHUYECKOU
SHEPruM) MO OMHCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
e paClioO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUU B
OKpY>KalollleM MHUPE, B TOM YUCle PU3NUECKUE SIBJICHUS B IPUPOJIE: IPUMEPHI
JBIDKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOW MPHUPOJE,
JIEUCTBUE CUJIBI TPEHUS B TMPHUPOJEC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTrO
JABJICHUS HA )KUBOW OpPraHM3M, IJIaBaHUE PbIO, ppluaru B TeJie YeIOBeKa, PH
TOM MEpPEeBOAUTh MPAKTHUYECKYI0 3aJadyy B  yueOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;
e ONTMCHIBATh M3yYCHHBIE CBOMCTBA TENl W (PU3HUECKHUE SIBIICHUS, HUCIIOIb3YS
dbu3ndecKue BEIMYUHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIIPYTOCTH, CUJla TSKECTH, BEC Teja, CHIIa
TpeHusl, AaBieHue (TBEPJOTO Teia, KUIKOCTH, Ta3a), BhITAJKUBAIOIIAs CUJa,
MexXaHu4eckas paboTa, MOIIHOCTb, IIJICYO CHJIbI, MOMEHT  CHJIbI,
Ko PUIMEHT TOJIe3HOTO  JCHCTBUS MEXaHM3MOB, KHHETHYECKass U
NMOTEHIIUAJIbHAST ~ DHEPrusi), TMPH OMNUCAHUM TMPABWIHHO  TPAKTOBATh
(bU3HYECKUIl CMBICI MCIOJIb3YEMbIX BEIWYMH, UX O0O3HAUYECHMSI U €IUHUIIbI
bu3MYEeCKUX BEIMYMH, HAaXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
GU3NYECKYI0 BEIMYMHY C JPYTUMH BEJIMYHHAMH, CTPOUTH Tpaduxu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
e XapaKTEepPU30BaTh CBOWCTBA Tell, (U3MYECKUE SBJICHUS U TPOIECCHI,
UCIIONIb3Ysl TIpaBUja CIOXKEHUs cuil (BIOJIb OJHOM mpsiMoii), 3akoH ['yka,



3akoH [lackans, 3akoH ApxuMmesna, MpaBUIO paBHOBecHs pbiuara (010Ka),
«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW IHEPruH,
OpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alHUCHIBATh €ro
MaTEMaTHYECKOE BbIPAXKECHUE;

¢ 00BSCHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyalUud NPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTHh OOBSCHEHHE U3 1—-2 JOTHMYeCKHUx
IaroB ¢ omopo Ha |-2 H3yYEHHBIX CBOMCTBA (UBMYECKUX SIBJICHUU,
(u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a/1au B 12 1elCTBUSA, UCIIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHajIM3a yCIOBHUS 3a/ladyH
3alliChIBaTh KPAaTKOE YCIOBHE, IMOACTABIATh (U3MUYECKHE BEIMYUHBI B
GopMysIbl M TNPOBOAUTH pacy€Tbl, HAXOAUTh CIPABOYHBIC JAHHBIE,
HEOOXOUMBIE JUUIsl PELLIEHUS 3a/1a4, OLIEHUBATh PEAINCTUYHOCTD MTOJIyYE€HHOM
(bU3UYECKON BEIMUNHBI;

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOXHO pELIUTh MpPH MOMOIIH
du3nYECKUX METOJIOB, B OMUCAHUHM HCCIEIOBAHUS BBLICIATH MPOBEPSIEMOE
IPEIOoJIOKEHNE (TUIIOTE3Y), pa3anyaTh U MHTEPIPETUPOBATH IOJYUYEHHBIH
pe3ysibTaT, HaXOJUTh OIIMOKM B XOJIE€ OIIBITA, J€JaTb BBIBOJbI IO €ro
pe3ynbTaram;

e IPOBOJUTH OTBITHI 110 HAOIIOIEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ted: (POPMYIMPOBATH IMPOBEPSEMBIE MPEANOIOKEHUS, COOUpaTh
YCTaHOBKY W3 MPEUIOKEHHOIO 00O0pYIOBAaHMS, 3alMChIBATh XOJ ONbITA U
(opMyIIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH MIPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MAcChl Tena, 00bEMa,
CWJIBI U TEMIIepaTypbl C UCIHOJb30BAaHUEM aHAJOTOBBIX U LHU(PPOBBIX
npuOOpoOB, 3alUCBHIBATh [OKa3aHUs NpUOOpOB C  Y4YETOM  3a/aHHOU
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

* IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYUHBI OT
IpPYrol C WCIOJb30BAHUEM NPSIMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JIBHXKYLIETOCs Tejla OT BPEMEHU JIBUKEHHUS TeEJla, CUJIbl TPEHUS
CKOJIBKEHUSI OT Beca Tela, KayecTBa OOpaOOTKM MOBEPXHOCTEM Ten MU
HE3aBUCHMOCTH CHWJIbI TPEHMsI OT IUIOIIAAM CONPUKOCHOBEHMS TEN, CHJIbI
YIOPYrOCTH OT YAJMHEHUS NPYKUHBI, BBITAIKUBAIOUICH cUIbl 0T 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Te€Jla, OT TIJIyOWHBI, HA KOTOPYIO IOIPY>KEHO TeENO, YCIOBHI
IUTAaBaHMs TE€J, YCJIOBUM paBHOBECHs pblyara M OJOKOB), y4acCTBOBAaTh B
IUTAHUPOBAHUM y4€OHOr0 MCCIIEI0BaHUs, COOMPATh YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays NpeIIoKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJbTaThl



MOJIYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIWYUH B BUJE MPEII0KEHHBIX
Tabnui u rpaduKoB, AEIaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;
 IPOBOJNTH KOCBEHHBIC M3MEpPEHUs (U3NUECKUX BETUYUH (TJIOTHOCTh
BEIIECTBA JKUIKOCTH M TBEPJOTO Tela, CHJIa TPCHUS CKOJBKCHHUSI, TaBIICHUE
BO3/yXa, BBITAJKMBAIOIIAs CUJIa, IEHCTBYIOIAs HA MTOTPYKEHHOE B )KUIKOCTh
Ten0, KOI(PPUIIMEHT MONE3HOTO JCHCTBUSA MPOCTBIX MEXAaHU3MOB), CIEHYS
MPEIIOKCHHOW WHCTPYKIIMHM: TIPU  BBIMOJTHCHUH U3MEPEHHN CcoOMpath
DKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYUCIISTH 3HAYCHUE NCKOMOM BEJIMYHHEI;
e COOITIO/IATh TIpaBWJIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1ab0paTOpHBIM
000py1I0BaHUEM;

e YKa3bIBaTh TPHUHIHUIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIAOIIUECS COCYAbI, 0apOMeTp, pblyar,
TIOJIBIKHBIA M HETIOJIBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

e XapaKTepU30BaTh MPUHIUIBI  JCUCTBUS HM3YyYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX ONUCaHUsA (B TOM YHCIE:
MOAIIUITHUKY, YCTPOMCTBO BOJIOTIPOBOIA, THIPABIUIYCCKUHN MTPECC, MAHOMETP,
BBICOTOMEP, MOPIITHEBOM HACOC, apEOMETP), UCIIOIB3Ysl 3HAHUS O CBOMCTBAX
buznyecknux  SABJICHHMM W HeoOXoAuMble  (PuU3MUECKHE  3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOUTH TIPUMEPHI (HAXOUTh HHOOPMAITHIO O TPUMEPAX ) TPAKTUIECKOTO
WCIIOJIB30BaHUsI  (PU3WYECKUX 3HAHWW B TIOBCEJHEBHOW JKWM3HHM  JIA
obecrnieyeHrs 0€30MacHOCTH MpH OOpaIIeHUU C IpPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, COXPAHEHHSI 3/I0POBbSI U COOJIOACHHUSI HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIICH Ccpelie;

¢ OCYIIECTBJIATH OTOOP MCTOYHWMKOB wuHpopManuu B HWHTEepHeTe B
COOTBETCTBUH C 33/JIaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOIIMXCS
3HAHUA W TyTéM CpaBHEHHsI PA3IUYHBIX HCTOYHUKOB  BBIICIATH
uHPOpMAITMIO, KOTOpas SBJISACTCS NPOTHBOPEYMBOW WM MOXET OBITh
HEJIOCTOBEPHOM;

¢ ICTIOJIb30BATh TPU BBITIOJIHEHUH YYEOHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
IUTEPATypy (U3UYECKOTO COIEPKaHMSI, CIPABOYHBIE MAaTEPHUAIbI, PECYPCHI
cetu  HMuTepHer, BuaAeTh nOpuéMaMd ~ KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OoCHOBEe 2-3 WCTOYHMKOB WH(pOpMANuud (PU3MUECKOTO COJCpPKAHHSI, B TOM
qrciie MyOJUYHO JeNaTh KpaTKue COOOIICHHs O pe3ysibTaTaX MPOEKTOB WIIH
y4eOHBIX HCCIICIOBAHUNA, TIPU STOM TPAMOTHO HCIIOJIb30BAaTh W3YYCHHBIN
NOHATUWHBIN  ammapaT Kypca (U3HKH, COMPOBOXKIATH  BBICTYIJICHHUE
MIPE3EHTALUEN;



e[IPH BBIMOJHEHUH YYEOHBIX MPOEKTOB M MCCIEJOBAHUM pacrpenessTh
00s3aHHOCTM B TpPYINIE B COOTBETCTBUM C TIOCTABJIECHHBIMU 3aJauaMu,
CIeIUTh 3a BBIIOJIHEHHWEM IUJJaHA JEWCTBUM, aJE€KBaTHO OLIEHUBATH
COOCTBEHHBI  BKJIaJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xoniy oOydenus B 8 kiaacce npeMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

e ICTIOJI30BATh MOHATHSI: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tea, HACBHIIIEHHBIN U HEHACBIIIEHHBIN Map, BIAXXHOCTh BO3/yXa,
TEMIIepaTypa, BHYTPEHHSSI SHEPIUsl, TEIUIOBOW JBUIATElb, 3JIEMEHTAPHBIM
IIEKTPUYECKHUI 3aps]l, JEKTPUUYECKOE I10J€, IPOBOJHUKH U JIUBJIEKTPUKH,
MMOCTOSIHHBIN DJIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;

e pa3vyaTh SBJICHUA (TEIJIOBOE paCUIMPEHHE M CXKaTue, Terulonepeaaya,
TEIJIOBOE PABHOBECUE, CMAYMBAaHHUE, KAaNWUISPHBIE SIBJICHUS, HCIApEHHE,
KOHJEHCalus, IUIaBICHUE, KpUCTAIM3aluus (OTBEPACBAHUE), KUIICHHUE,
Terionepeaaya (TeIoONpOBOAHOCTb, KOHBEKLUSA, U3JIyUEHHE), FIEKTPU3ALIHS
TE€J, B3aUMOJCHCTBUE 3apsA0B, NEHCTBUSA AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICCTBHME MAarHUTOB, JEMCTBHE MArHUTHOTO TOJIA Ha
IPOBOJHUK C TOKOM, 3JIGKTPOMarHUTHas HHIYKLOHS) [0 ONUCAHUIO MX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
bu3nUecKoe SBICHHUE;

e paClioO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUU B
OKpY>KalollleM MHpe, B TOM 4YHClIe (U3NYECKUE SBICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE U KAalWJUIAPHBIE SBJICHUS B IPUPOJE, KPUCTAILIBI
B mnpupoze, usnyuenue CoiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bI,
oOpa3oBaHHe pOChl, TyMaHa, HHEs, CHEra, >JEKTPUUYECKUE SIBICHHUS B
aTMocdepe, SIEKTPUYECTBO >KMBBIX OpPraHM3MOB, MAarHUTHOE MoJie 3eMIIH,
nped ModrocoB, pojb MAarHUTHOTO TOJS AJIS KU3HU Ha 3emiie, MOJSpHOe
CUSIHUE, IIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIICIAThH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;

e ONIMCHIBATh M3yYEHHBbIE CBOMCTBA TeNl U (PU3MUECKHUE SIBJICHUS, UCIIOIb3Ys
dbu3nyeckue BEIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO
TEIIOTHI, YAEJIbHAs TEINIOEMKOCTh BELIECTBA, YJEIbHAS TEIUIOTA IUIABJICHHUS,
yleJabHas TeIioTa napoodpazoBaHus, yelbHas TEIJIOTa CTOpaHus TOILIUBA,
KO3 PUIIMEHT MOJe3HOro JEWCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3/yXa, JJICKTPUYECKUH 3apsll, CUja TOKa, 3IIEKTPUUECKOE
HaIpspDKEHUE, CONPOTUBIIEHHWE TPOBOJHUKA, YJEIbHOE CONPOTUBIICHUE
BellecTBa, padoTa W MOIIHOCTb JJIEKTPUYECKOTO TOKa), MPU OMUCAHUU



IPAaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIONb3yEMbIX BEIHYMH,
0003HAaUeHUsT U EOUHUIBI (U3MUECKUX BEIMYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIUYHMHY C APYTMMU BEIMYHMHAMH,
CTPOUTH TpaUKH U3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;
 XapaKTepH30BaTh CBOICTBAa Tel, (QU3MUECKUE SBIEHUS W TPOLECCH,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJISIPHO-KHHETHUYECKONH TEOpHH
CTPOCHHS BEILIECTBA, NPUHLHUII CYNEPIO3ULUU TMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa i yyacTKa ILIemu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs! SHEPTHH, MPU STOM JIaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3alIMCHIBATH €r0 MATEMATUYECKOE BHIPAYKEHHE;

¢ 00BSICHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATDH
NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKuX
IIaroB ¢ OMOpoil Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UUECKUX SIBICHUIH,
buznyeCcKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4u B 2—3 JEWCTBUSA, UCIIONIB3YS 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHajHM3a yCIOBHUS 3a/ayd
3aIlMCBIBATh KPATKOE YCIIOBHE, BBISBIATH HEJAOCTATOK JAHHBIX JJISI PELICHUS
3aJa4d, BHIOMpPATh 3aKOHBI U (HOPMyJIbl, HEOOXOAMMBIE ISl €€ pelieHus,
IPOBOAUTH pacuy€Thl M CpPaBHUBATHh IOJTYYCHHOE 3HAaYeHUE (PUIUUYECKOM
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

epacmo3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PELIUTh MPH HNOMOILU
(¢u3nUecKux METOJOB, MHCIIONB3Ysl OIMCAHUE WCCIIEAOBAHUS, BBIICIATH
NpOBEpAEMOE  MPEIINOJOXKEHHE, OLEHUBaTh  IPABWJIBHOCTh  TOpSIKA
IIPOBEJICHUS HCCIIE0BAHNUs, 1€TIaTh BBIBOIBL;

* IPOBOJIUTH OTIBITHI 110 HAOIIOIEHUIO (PU3NUECKHUX SABICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KallWJUISIPHBIE SIBICHUS, 3aBUCIMOCTH JaBICHHSI BO3/lyXa OT €ro
0o0BbEMa, TemIepaTypbl, CKOPOCTH IMpoliecca OCThIBAHUS U HAarpeBaHUs IpU
U3JIyYEHUH OT [BETa M3Mydaronied (MOrJIonaroliei) moBepXHOCTH, CKOPOCTh
UCHIApEHUsl BOJABI OT TEMIIEPAaTypbl KUJIKOCTH U IUIOMIAAU €€ MOBEPXHOCTH,
JNIEKTpU3alldg Ted UM B3aUMOJCWUCTBUE  JJIEKTPUYECKUX  3apsiOB,
B3aMMOJICHCTBHE MOCTOSTHHBIX MAarHUTOB, BH3yalW3allds MarHUTHBIX TOJCH
MOCTOSIHHBIX MarHUTOB, JAEUCTBUS MAarHUTHOTO MOJIS HA POBOJHHUK C TOKOM,
CBOICTBA AJIEKTPOMArHuTa, CBONCTBA 3JIEKTPOABUTATENs MOCTOSHHOTO TOKA):
dbopMynupoBaTh MpOBEpPsSEMble MNPEAMNOIOKEHUS, COOMpPaTh YCTaHOBKY U3
IPEJIOKEHHOTO 00OpYI0BaHMS, OMUCHIBATh XOJ OMbBITAa U (HOPMYIHPOBATH
BBIBO/IHI,

¢ BBITIOJIHATD MPSIMbIE U3MEPEHUSI TEMIIePaTypbl, OTHOCUTENLHON BIAKHOCTU
BO3/yXa, CHJIbI TOKA, HAMPSIKEHHS C UCIOJIB30BaHNEM aHAJIOTOBBIX MPUOOPOB



U JaTYUKOB (PU3MYECKUX BEIIMYWH, CPABHUBATH PE3YJIBTAThl U3MEPCHHUU C
y4€TOM 3a/1aHHOM a0COJIIOTHOM MOTPEITHOCTH;

* IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYUHBI OT
Ipyrod C  WCIONB30BAaHMEM  MPSMBIX  U3MEPEHHH  (3aBHCHMOCTH
COTPOTHUBIICHUS MPOBOJHUKA OT €r0 JJIUHBI, IJIOMAAHN TOTIEPEIHOTO CCUCHHUSI
U YJEJIBbHOTO CONPOTHBIICHUS BEIIECTBA MPOBOAHMKA, CHJIBI TOKA, WAYIIETO
yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha MPOBOJHUKE, HCCIIEI0BaHUE
MOCTIEIOBATEIPHOTO W MAPAUIEIBHOTO  COCAUHEHHWH  MPOBOJHHUKOB):
TUTAHUPOBATh MCCIIEI0OBAaHUE, COOUPATh YCTAHOBKY W BBIMIONHSITH U3MEPEHUS,
clenysl TPEUIOKEHHOMY IUIaHy, (DUKCHUpOBaTh pPE3yJabTaThl MOYYCHHOM
3aBUCUMOCTH B BHJIe TaONUIl U TpauKOB, JejIaTh BBIBOJBI MO PE3yJIbTaTaM
UCCJICIOBAHNUS,

 IPOBOJIUTh KOCBEHHBIE W3MepeHHs (u3ndecknx BenuuuH (yaenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHNE TIPOBOJIHUKA, paboTa M MOITHOCTh
AIIEKTPUIECKOTO TOKA): IUTAHUPOBATH U3MEepeHus, coOupathb
IKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CJEIYys NPEIJIOXKEHHOW HMHCTPYKIHH, H
BBIYHCIIATH 3HAYCHUE BEIIMUUHEI;

e COOITIO/IATh TIpaBWJIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1ab0paTOpHBIM
000py/I0BaHUEM;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUS UW3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C OMOPOM HAa WX OMUCaHUA (B TOM YHCIE: CHUCTEMa
OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHa, aMIliepMETp, BOJIBTMETD,
CUETUYMK DIIEKTPUYECKOW DHEPIHH, JIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeNIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), DIIEKTPUIECKHUE
IPEeOXPAHUTENH, SICKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSIHHOTO TOKA),
UCIIONB3YSl 3HAHMSI O CBOWMCTBAX (DU3MUECKUX SBJICHUH U HEOOXOAUMBIC
dusznyecKre 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA W HW3MEPHUTEIIbHBIC
npUOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (SKHJIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETpP, THUTPOMETP, JABUTaTeldb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUYECKUX IIeTle C
MOCIIeIOBATEIbHBIM W TapaJUICIbHBIM COSAMHEHUEM JJIEMEHTOB, pa3indast
yCIIOBHBIE 0003HAYCHHSI SJIEMEHTOB JIEKTPUICCKUX TETEH;

e IPUBOUTH TIPUMEPHI (HAXOUTh HHDOPMAITHIO O TPUMEPAX ) TPAKTUIECKOTO
UCIIONb30BaHUsl  (PU3MYECKMX 3HAHUW B TOBCEIHEBHOM JKHU3HHM TS
obecrnieyeHrs 0€30MacHOCTH MpH OOpaIleHUU C MIPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, COXPAHEHHSI 3[I0POBbSI U COOTIOACHHUSI HOPM SKOJIOTHYECKOTO
MIOBEJICHHUS B OKPYKAIOIICH Cpelie;



¢ OCYIIECTBJIATh MOWUCK WHPOpMAMK  (U3HYECKOTO  COJAEPKAHHUS B
HNHTepHere, Ha OCHOBE MMEKOIMXCS 3HAHUM W NYTEM CpPaBHEHUSA
JOTIOTHUTEHHBIX MCTOYHUKOB BBIACIATh MH(POPMAIINIO, KOTOpAS SBIISACTCS
MPOTUBOPEYUBOUN MIIM MOXKET ObITh HEIOCTOBEPHOM;
¢ ICTIOJIb30BATh MPU BBIMIOJHEHUH YYEOHBIX 3aJlaHUi HAay4YHO-TIOMYJSPHYIO
TUTEPATypy (U3HUYECKOTO COJEPKAaHMSI, CIPABOYHBIE MaTEPHUAIbI, PECYPCHI
cetru UHTepHeT, BiaaeTh OpPUEMAMHM  KOHCIIEKTUPOBAHUSI  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
e CO3/1aBaTh COOCTBEHHbIC IHUCbMEHHBbIE U KpPATKUE YCTHBIE COOOILEHUS,
0000mass uHOpMAIUMI0O U3 HECKOJBKUX HCTOYHHKOB  (PU3UYECKOTO
COJIepaHUsI, B TOM YHCIIE MyOJMYHO MPENCTABIATh PE3yJIbTaThl IPOSKTHOU
WU UCCIIE0BATENIbCKON AEATEIbHOCTH, IIPU ATOM I'PAMOTHO HCMOJb30BaTh
W3YYCHHBIA TIOHATUMHBIM  ammapar Kypca (HU3MKH, COMPOBOXKIAThH
BBICTYILJICHUE MTPE3CHTALIUEH;
eTIPY BBIMIOJHEHUN YYEOHBIX TPOEKTOB M HCCIEAOBaHUN (PU3NUECKUX
MPOIIECCOB  pachpenessiTh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3aJladyaMH, CJICIUTh 3a BBINOJHEHHEM IJIaHA JEWCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHUBAaThb COOCTBEHHBIM BKJAJ] B
JEeSATEIbHOCTh TPYIIbI, BBHICTPABaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
K xonIty oOyuenus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUI:
¢ ICTIONB30BATh  MOHATHUS: CUCTeMa OTCuY€Ta, MaTepHalibHas TOYKa,
TPAeKTOPHs,, OTHOCUTEIBHOCTh MEXAHMYECKOTO JBWXKEHUS, AedopMaiius
(ympyrasi, TmUiacTHYecKasl), TpPEHHE, [EHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh W TIEPETPY3KH, IIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
LHEHTP TsHKECTH TBEPIOIO Teja, paBHOBECHE, MEXaHUYECKHE KoyieOaHusd U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJTbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUS W TIOTJIONICHUS, anbda, O0eTa- U ramMma-u3iaydeHHus, W30TOIBI,
siZIEpHAst PHEPTEeTHUKA;
e pa3nuyaTh SIBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NaJICHUE TeJl, PABHOMEPHOE JIBMXKEHUE 10 OKPYKHOCTH, B3AUMOJICIICTBUE TEJl,
pEaKkTUBHOE JBIDKCHHE, KoJebaTelbHOe JBMXKEHUE (3aTyXaollue Hu
BBIHY)KJICHHbIE KOJIEOAaHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3BYyKa, IPSIMOJIMHEWHOE PacipOCTpaHEHHE, OTpaKeHHE U MPETOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, PA3JIOKEHUE OEJI0ro CBETa B CIEKTP U
CIOKEHUE CIEKTPaJIbHBIX I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAas



parvOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEMUYATOrO CIEKTpa HU3Iy4YEHUs) IO
OMMCAaHHUI0O HMX  XapaKTepHBIX CBOMCTB W HAa  OCHOBE  OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NUYECKOE SBIICHUE;

e pacClio3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SBJICHUA B
OKpY>KarollieM MHUpe (B TOM 4Hciie PU3NYECKUE SIBICHUS B IPUPOJIE: MPUIUBBI
U OTIUBHI, JBIWKeHUE TiaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE JIBIKCHUE
KUBBIX OPTaHU3MOB, BOCHPUSITHE 3BYKOB J>KHBOTHBIMH, 3EMJICTPSCCHHE,
CEeHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LIBETa TEJ, ONTUYECKUE SIBIICHUS B
npupoae, OHOJIOTHYEecKOe JeWCTBHE BHAMMOIO, YIbTPa(HUOIETOBOTO U
PEHTTEHOBCKOTO  M3Jy4Y€HUH, ©CTECTBEHHBIH  paauOaKTUBHBIA  (oOH,
KOCMUYECKHE JIYy4Yd, PAJUOAKTUBHOE H3IYYCHUE MPUPOTHBIX MUHEPAIOB,
NeICTBUE paJMOAaKTUBHBIX H3JyY€HUH Ha OpPraHu3M 4YellOBEKa), MPU 3TOM
NEPEeBOAUTH MPAKTUYCCKYIO 3a7ady B Y4EOHYIO, BBIJICISATH CYIIECTBEHHBIC
cBOMCTBa (MPU3HAKK) (PU3NYECKUX SBJICHUN;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TENl W (PU3HUECKHUE SIBIICHUS, HUCIIOIb3YS
¢usznyeckue BeNMYMHBI (CpPEeIHSE M MIHOBEHHAsh CKOpPOCTh Tela IMpH
HEPAaBHOMEPHOM [BIKEHUH, YCKOPEHHE, IepeMeIleHne, MyTh, YIIoBas
CKOpPOCTb, CHJIa TpPEHHUSA, CHJIa YIPYrOCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMaJieHUs, BeC Tella, UMIIYJIbC Tejla, HUMIIYJIbC CHJIbIL,
MexaHuyeckas paboTa ¥ MOIIHOCTh, TOTEHIMAJIbHAs JHEPrusi Tea,
HOJIHATOTO HaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs DSHEPTUS CHKATOM
NPY>KUHBI, KHHETUYECKAsl SHEPTHsl, NIOJIHA MEXaHU4YEeCKasi SHEPTHs, IEPUOJI U
4yacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTb CB€Ta, TMOKa3aTelb MPEJOMIICHUSI Cpelbl), MpU ONUCAHUU
MPaBUJIBLHO TPAKTOBaTh (PUBMUECKHH CMBICT HCIIONb3YEMbIX BEJIHYUH,
0003HaUCHUS ¥ CIUHMIBI (PU3NYECKUX BEITUYMH, HAXOIAUTH (HOPMYJIBI,
CBA3BIBAIOIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH TPaPUKH N3YICHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKHE SBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHHS,
MPUHITUT CYNEPIIO3UITNKN CUJI, IPUHIIMI OTHOCUTEIHLHOCTH [ anmuies, 3aKOHbI
HrploTOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEITOMIICHUS
CBETa, 3aKOHBI COXpPAHEHUs 3aps0BOTO U MACCOBOIO YMCEI MPHU SAEPHBIX
peakuusx, OpU OTOM JaBaThb CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

e O0BSCHATh (PU3MYECKHE TMpollecChl M CBOMCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH OOBSICHEHHE W3 2—3 JIOTHYECKUX



[IaroB C OMOpPOM Ha 2-3 U3yYEHHBIX CBOICTBA (PUINYECKUX SIBICHUH,
bu3nyecKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pellIaTh PacUYETHBIE 3aa4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3NUECKHE BEJIUYMHBI: Ha
OCHOBE aHaJM3a yCJIOBUS 3aJauM 3alUChIBATh KPATKOE YCIIOBUE, BBISBIATH
HEJOCTAIONINe WM HU30BITOYHBIE JaHHbBIE, BHIOMPATH 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMbIE JJIi  pELIEHUs, TMPOBOAUTH pacuy€Tbl M  OICHUBATh
PEATUCTUIHOCTH TOTYYCHHOTO 3HAUSHUST PU3NIECKON BETNUHHBI;

e pacmo3HaBaTh IPOOJIEMBI, KOTOpPBIE MOYKHO pELIUTh MpPU OMOULIU
(u3NYECKUX METOJOB, HCIIONb3Yys ONHMCAHWE MCCIEAOBAHUS, BBIIEIATH
IpOBEPSIEMOE  MPEANONOKEHHE, OLEHUBAaTh  NPAaBWIBHOCTh  IOpPsAKa
IIPOBEJICHUS UCCIEIOBAaHUs, JIENIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOJICHUH U ONBITOB;

e IPOBOJUTH OIBITHI 110 HAOJIIOIEHUIO (PU3NUECKUX SBJICHUN WU (PU3HUECKUX
CBOMCTB TeJl (M3ydy€HHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEpPruM, 3aBUCUMOCTb IepHoja KojeOaHUN NPYKHMHHOTO MAasTHUKA OT
MAaccChl Ipy3a U )KECTKOCTU NPY>KUHBI M HE3aBUCUMOCTD OT AMILTUTY bl MAJIbIX
Kosie0aHul, NPSIMOJIMHEMHOE PACHpOCTPAHEHUE CBETA, Pa3OkKEHHE Oesoro
CBETa B CIIEKTpP, M3YYEHHE CBOWCTB M300pPAKEHUS B IUIOCKOM 3€pKajie U
CBOMCTB wH300pakeHHs IMpeaMeTra B coOuparonied JnuH3e, HaOII0aeHUEe
CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB M3IYUYCHHUSI): CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY M3 W30BITOYHOTO HaOOpa 000PYI0BaHMsI, ONMCHIBATh XOJ] OMbITA U
€ro pe3yNbTaThl, (HOPMYITHPOBATH BHIBOIBL;

* IPOBOJUTH NPU HEOOXOAUMOCTU CEPUI0 MPSAMBIX HU3MEPEHUM, OIpenesss
cCpenHee 3HAaYeHHE U3MepsAeMOoill  BenuuuHBl  ((POKYCHOE pPacCTOsTHHUE
coOuparomieid  JUH3bI), OOOCHOBBIBaTH BBIOOp  crmoco0a  U3MEpPEHHs
(M3MEpUTEIILHOTO TIPHOOpPa);

 IPOBOJUTh  MCCJIECJOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEJIUYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHH (3aBUCHMOCTb ITyTH OT BPEMEHH IMPHU
PaBHOYCKOPEHHOM JBHKEHHH 0€3 HauaJbHOW CKOPOCTH, MEepHoa KojaeOaHun
MaTEeMaTHYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPaXKECHUS
CBETa OT yIJjla NaJIeHUs U yIia IpeJoMIIEHHUS OT yIja NaJeHus): IIIaHUpOBaTh
UCCIIEJOBAaHUE, CAMOCTOSATEIBHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBATh
pe3yabTaThl OJYYEHHOW 3aBUCUMOCTH (DU3HUECKUX BEJIMYMH B BUIE TaOIHUI
U rpauKOB, IeJaTh BHIBOABI IO Pe3yJbTaTaM HCCIIEI0BaHNUS;

¢ IPOBOJUTh KOCBEHHbBIE H3MEpPEHUsl (PU3NYECKUX BEIUYMUH (CpeaHsis
CKOPOCTb U YCKOpPEHHE Te€jla IMPU PaBHOYCKOPEHHOM [BHUKEHHUH, YCKOPEHUE
CBOOOJHOIO MAaJEHUs, IKECTKOCTb NPYXKHUHBI, KOIP(PUUUEHT TpeHUs
CKOJIbKEHUSI, MeXaHudeckass paboTa W MOIIHOCTb, YacTOTa M MEPHOJ



KoJIe0aHUN MaTeMaTHYEeCKOr0 M MPYKHHHOTO MAasTHUKOB, ONTHYECKas cuja
coOuparomield JUH3bI, PaAUOAKTUBHBIN (OH): IUIAHUPOBATH HU3MEPEHUS,
coOHpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIAEAYs
NPEMJIOKEHHOW ~ MHCTPYKLMM,  BBIYMCIATH  3HAYEHUE  BEJIMYMHBI U
aHAJIM3UPOBATh MOJYYEHHbIE PE3yJIbTaThl C YUETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

e COOJIOIATh MpaBWJIa TEXHUKU 0€30MacHOCTH MpH padoTe C J1ab0paTOPHBIM
000py/I0BaHUEM;

e pa3iiyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJIETEH:
MaTepHuaibHas TOYKa, aOCOIIOTHO TBEPJIOE TENO, TOUEUHBI UCTOYHUK CBETA,
Jdyd, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAas MOJENIb
aTOMHOTO $]1pa;

e XapaKTEepU30BaTh MNPUHIMUIBI  JEHCTBUA  U3YYEHHBIX NOpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX omnucaHus (B TOM YHCIE:
CIIUJOMETP, NaTYMKU OJIOKEHHSI, PACCTOSHUS U YCKOPEHUs, PaKeTa, 3X0JOT,
OUKH, IMEpPHUCKOM, (oToanmapaT, ONTHYECKHE CBETOBOBI, CHEKTPOCKOIL,
J03UMETp, KaMepa BuibcoHa), HCTIONB3ysl 3HAHUSL O CBOMCTBAX (DPHU3MUECKUX
SBJICHUN U HEOOXOIMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

¢ ICTIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX IMPOLIECCOB MPHU
pelIeHnN y4eOHO-TIPaKTUUECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIsl IIOCTPOSHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieH JIMH3E,

e IPUBOJUTH MPUMEPHI (HAXOIUTh HH(MOPMAIUIO O TPUMEPAX ) TPAKTUUECKOTO
UCIIOJIb30BaHUSI ~ (PU3UYECKUX 3HAHUW B TOBCEJHEBHOM IKU3HM  JIA
oOecrnieueHnst 6€30MaCHOCTH MPHU OOPAIEHUH C PUOOPAMH U TEXHUUECKUMU
yCTPOMCTBAMH, COXPAHEHUSI 310POBbS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO
MOBECHUS B OKPY>KaIOIIEH Cpejie;

¢ OCYIIECTBJIATh MOUCK HWHGpOpMAMK  (U3HYECKOTO  COJAEPKAHHUS B
HuTepHeTe, caMOCTOSATENBHO (OPMYIUPYs MOUCKOBBIM 3ampoc, HAXOIUThH
OyTH OMNpEeNeJeHUs] JTOCTOBEPHOCTHU IMOIMYYEHHONM HH(OpPMAlUU HAa OCHOBE
MMEIOIINXCS 3HAHUI U TONIOJHUTEIbHBIX HCTOYHHUKOB,;

¢ ICTIOJIB30BATh MPU BBITIOJIHEHUH YYEOHBIX 3aJlaHUl HAayYHO-TIOMYJSPHYIO
aUTEpaTypy (U3UYECKOTO COAEPKaHMSI, CIPABOYHbIE MaTepHUalbl, PECYPCHI
cetu MHTepHer, Bnamerb NpUEMAaMU  KOHCIEKTHPOBAaHHUA  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE
uHOpMaIMU U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COAEpKaHUS,
nyOJMYHO MPECTaBIATh PE3yibTaThl MPOEKTHOM WIIM HUCCIEN0BATENbCKOU
JESATENBHOCTH, IIPA 3TOM T'PAMOTHO HMCIOJIb30BaTh M3YyYEHHBIA NMOHATUNHBIN



anmapaT HM3y4yaeMoro pasjaena (QU3MKU W COMPOBOXKIATh BBICTYIJICHUE
npe3eHTalnen ¢ y4éToM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1.®u3nka u €€ posib B NO3HAHUU OKPY/KAKOLIEr0 MUpPa
bubmunoreka LIOK
11 Pusnica - Hayka o MpHpoze 2 https://m.eds00.ru/7f416194
but6mmoreka [IOK
12 DH3HHCCKHE BEMHHHbI 2 . https://m.edso0.ru/7f416194
N but6mmoreka [IOK
1.3 EcTtecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3nen 2.1lepBoHayanbHbIe CBeeHNUSI O CTPOCHUM BellecTBa
but6mmoreka [IOK
21 Crpoenne pemectsa . https://m.eds00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3znen 3./IBu:keHne u B3auMo/ieiicTBHe TeJ
but6mmoreka [IOK
A M
3 CHAHITICCROC ABIDKCHHC 3 https://m.edso0.ru/7f416194
3.2 WNueprus, macca, IIOTHOCTh 4 1 but6mmoreka [IOK



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.edsoo0.ru/7f416194

bubmunoreka LIOK

3.3 Crna. Bugsr cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4./laBjieHue TBEPABIX TeJl, JKHAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJlaMHM, )KUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2 Jlanenue xKuaKoctn S https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3znen S5.Pabora u MOIIHOCTB. JHEPrUs
bubmunoreka LIOK
51 PaGota u mommoCTE 3 1 https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
5.2 HpocThie mexanm3MbI S 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
53 Mexanuueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1.TensioBuIe ABJIeHUS
. bubmoreka [IOK
11 (CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2.9/ekTpryeckne ¥ MATHUTHBIE SIBJICHHUS
DIIEeKTpUYECKUE 3apsiabl. 3apsyKEHHBIE T bubmmoreka [JOK
2.1 . 7 1
1 X B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [ToCTOSITHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiriibie ABIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 UICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Kourpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1.Mexannueckue siBJICHUSA
11 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OIMCAHUS https://m.edso0o.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1. 1
3 3aKOHEI COXpAHCHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHBI
Bbubmunoreka LIOK
21 Mexanieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHHHICCIUE BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3.9/ieKkTpoMarHuTHoOE MoJie M 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE MOJE U bubmmoreka [JOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4.CBeToBbIE IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 Bu6muotexa [JOK



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

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

bubmunoreka LIOK
4.2 JIuH3bI 1 onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 5.KBanToBbI€ sIBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 https://m.edsoo.ru/7fA1a4a6
but6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 0 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 S nepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 17
Pasznea 6.I1oBTOPUTEILHO-0000 1AM MOYJ/Ib
[ToBTopenue u 0000IIEHUE CONEPIKAHUS bu6bnuorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [lepoimkun A.B.,

M.: «dpoda»

» dusuka: 8-i kacc: 0a30BbIN YpOBEHb: yueOHUK, 8 kiacc/ [Tepoimkun A.B.,
M.: «Ipoda»

» duszuka: 9-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 9 knacce/ [lepoimikun A.B.,
I'ytauk E.M., M.: «Ipoda»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

O.U. I'pomiieBa. KoHTpOJIBHBIE U CAMOCTOSITENIbHBIE PAOOTHI 1O (HPU3UKE K
yueOHuky A.B. Ilepsimikuna "®usnka. 7 kinacc". M3znarensctBo "Ok3ameH"
O.U. I'pomiieBa. KoHTpOJIBHBIE U CAMOCTOSITENIbHBIE PA0OTHI 1O (HPU3UKE K
yueOHuky A.B. Ilepsimkuna "®usnka. 8 kinacc". MznarenbctBo "Ok3aMeH"
O.U. I'pomiieBa. KoHTpOJIBHBIE U CAMOCTOSITENIbHBIE PAOOTHI 1O (HPU3UKE K
yuaeOHuky A.B. Ilepeimkuna "®uszuka. 9 xnacc". UsmarensctBo "Jk3amen"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1.bubnuoTeka — Bce mo npeamery «dusnkay. — Pexum goctymna:
http://www.proshkolu.ru

2. BuneoomnbIThl Ha ypokax. — Pexxum poctymna: http:/fizika-class.narod.ru
3. Equnas komiekius nudpoBeIX 00pa30BaTeNbHbIX pecypcoB. — Pexxum
nocryma: http://schoolcollection.edu.ru

4. lnTepecHble MaTepUalibl K ypoKaM (DU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HaTJISTHBIE TIOCOOMS K ypOKaMm. —

Pexxum nmocryna: http://class-fizika.narod.ru

5. lludpossie 0OpazoBaTenbHBIC peCypChl. — Pexum gocryna:
http://www.openclass.ru

6. DIIeKTpOHHbIE YYEeOHUKHU 10 Pusnke. — Pexxum nocryna:
http://www.fizika.ru



