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Pabouas nporpamma no yuebnomy npeamery "®@usuka" (0a30BbIi ypoBeHb) (nanee
COOTBETCTBEHHO - Mporpamma 1o (u3uke, Qu3MKa) BKIOYAET MOSCHUTEIBHYIO
3aIUCKY, co/iep KaHue 00yueHUs, TUIAHUPYEMbIE PEe3YIbTaThl OCBOCHUS MPOTPAMMBI
1o (u3MKe, TeMaTUIECKOE IJIAHUPOBAHUE.

IHosicHUTEILHAA 3AIMCKA.

[Iporpamma 1o ¢u3nke Ha YypOBHE OCHOBHOTO OOWIEro o0pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM ¢eaepaibHON paboueil mporpaMMbl BOCTIUTAHUS U
KOHLEIINY MTpenoiaBaHus yueoHoro npeamera "dusuka".

Copmepxanue mporpamMmMbl 1o (U3MKE HANpaBlieHO Ha (opmHupoBaHUE
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH OOYYalOLIMXCSl M OpraHU3alyi0 N3Y4YCHHS
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3ysibTaTaM 00y4eHHsl, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET paclpesieieHre yueOHoro MaTepuania
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPKaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

®u3uKa SABISETCA CHCTEMOOOPA3YIOIIMM JJIs1 €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJI0ruel, acTpOHOMUEN 1 pu3nUecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBiIseT Hanbosee sSCHbIe
oOpasibl MPUMEHEHHsI HAYYHOrO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 rIaBHBIX 3a7a4d (PU3HMYECKOr0 OOpa30BaHHSA B CTPYKType OOIIEero
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3ydyenne ¢Gu3Mku Ha YrioyOJIEHHOM YPOBHE NPEIIoJiaracT OBJIAJCHHUE
CJIIEYIOIIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

Hay4YHO OOBACHSTH SIBJICHUS,

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIEIOBAHUS;

UHTEPIPETUPOBATh JTAHHBIE W MCIOJIb30BaTh HAyYHbIE J1OKA3aTENbCTBA JJIS
MTOJTyYEHHSI BBIBOJOB".

Henmu wu3ydyeHuss (U3MKKM HA YpOBHE OCHOBHOTIO OOIIEro o0O0pa3oBaHMs
OTIpeJIeICHhl B KOHIIENIIMU TIpernojilaBanusi ydeOHoro mnpenMera "dusuka" B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®Denepanuu, peaau3yronmx
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OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

Henu nzydyenus: Gpu3mku:

npuoOpeTeHe NHTEPECa U CTPEMIICHUS 00YHAIOIIUXCSl K HAYYHOMY U3YUYEHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE IMO3HAHWUS U (HOpPMUPOBAHHE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpOBaHKWE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysbTaTa U3y4yeHHUsS OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHU;

dopMupoBaHrE TPEICTAaBICHUA O pPOAM (PUIUKUA Ui PaA3BUTUA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE MIPEICTABICHUHN 0 BO3MOXKHBIX c(hepax Oyayiiei mpodeccuoHanbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJNTOTOBKA K JalIbHEHIIEMYy OOYYEHHIO B
3TOM HampaBlICHUH.

JlocTikeHre 3THX Iiesied mporpamMmbl Mo (PU3MKE Ha YpPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICAYIONINX 3a/1ay:

npuoOpeTeHNE 3HAHUN O TUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHNEe YMEHHI ONHMCHIBaTh M OOBSICHATH (DU3MUECKHUE SIBJICHUS C
UCIIOJIb30BaHUEM TOJTYUEHHBIX 3HAHUI;

OCBOGHME METOJOB  pEIICHUs MNPOCTEHIIMX  pacyeTHbIX 3aJad ¢
UCIIONb30BaHUEM  (U3MYECKUX  MOJeENed, TBOPYECKMX W TPAKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE yYMEHUW HAOIIOJATh MPUPOJHBIC SBICHUS ¥ BBIMOJIHATH OIIBITHI,
1abopaTtopHble pabOThl M IKCIEPUMEHTAIBHBIE HCCIEAOBAHUS C HCIIOIb30BAaHUEM
U3MEPUTENbHBIX TPHUOOPOB;

OCBOCHHME MPUEMOB pabOThl ¢ HHpOpMalMe (U3UIECKOTO COAEpKaAHUSA,
BKJItOYass MH(GOPMALMI0O O COBPEMEHHBIX JOCTIXKEHUAX (U3MUKH, aHalu3 |
KPUTHYECKOE OLIEHWBaHNE NH(POpMAIIY;

3HAKOMCTBO cO cepamu mpodecCHoHaTbHON NESITEILHOCTH, CBI3aHHBIMH C
(Gu3MKONH, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
bu3YeCcKO HayKH.

OO611ee yuciIo 4acoB IS U3y4eHUs (GU3UKU Ha 0a30BOM ypOBHE - 238 4acoB: B
7 xnacce - 68 yacoB (2 yaca B HeZielNi0), B 8 kiacce - 68 yacoB (2 yaca B HEAEINIO), B
9 xmacce - 102 gaca (3 waca B HEJEIIO).

Copnep:xanue o0yueHus B 7 Kjacce.

dusuka u ee POJIb B TIO3HAHHUHN OKPY’Kar0IICcro Mupa.

®usuka - Hayka o npupozne. SBinenHus npuponsl. dusznueckue sBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



®dusznueckue BenuuuHbl. M3Mmepenue ¢usnueckux BenuuuH. Dusnueckue
npuOopsl. [lorpemHocTs n3mepennii. MexxayHapoHasi CUCTEMa €ANHHIL.

Kaxk ¢usuka u npyrue ecrecTBeHHbIE HAYKU U3Yy4aloT npupoy. EcrecTtBeHHO-
HAyYHbIH METOJl TIO3HAHUS: HAONIOJCHHE, IMOCTAaHOBKAa HAYYHOTO BOMpOCA,
BBIJIBUKECHUE THIOTE3, SKCIEPUMEHT IO TMPOBEPKE THUIMOTE3, OOBICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue Gu3NUecKUX SBJICHUI C TOMOIIBIO MOJIETIEH.

JlemoHcTpanum.
Mexannueckune, TEIIOBbIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

@dusnueckue mpUOOPHI W TPOIEAypa MPSIMBIX H3MEPEHHA aHAJIOTOBBIM H
(G POBBIM IPUOOPOM.

JlabopaTopHble pabOThI U OIBITHI.

Omnpenenenre 1EeHBI ASTEHUS MIKAIbI U3MEPUTEITHHOTO TpUOopa.
N3mepenne paccTosHUM.

N3mepenue o0beMa XKUAKOCTU U TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenne TemnepaTypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETpPA U AaTUHKA
TEeMIEPATypPHI.

[IpoBeneHue wuccienoBaHusl IO NPOBEPKE THUIIOTE3bl: NAIBHOCTH IIOJIETA
HIapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

HepBOHaqaﬂbHBIe CBCACHUA O CTPOCHHUHU BCIICCTBA.

CrpoeHne BemiecTBa: aToOMbl M MOJEKYJNbl, HX pa3mepbl. ONBITHL,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenne wyactur] BemiectBa. CBSI3b CKOPOCTH JABHXKCHUS YacTUI] C
TemnepaTtypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEX]y CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

JleMoHCTpauuu.



Ha6nronenne 6poyHOBCKOTO IBYKECHHSI.
Habmonenue nuddysumn.

Ha6J'IIOI[CHHe 5IBJ'I€HI/H>'I, 06T)SICHSII-OHII/IXC}I MNPUTAKCHUCM HJIN OTTAJIKUBAHHUCM
JacCTull BCIICCTBA.

JlaGopatopHbie pabOThI U OTIBITHI.

OrneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM QoTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnBITH IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
JIBU>KeHrE U B3aMMOJICHCTBUE TE.

Mexannueckoe JABWXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHIKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABHXKEHUH. Pacuer mytu u
BPEMEHU JIBUYKCHUSI.

SBrnenue wHepuuMH. 3aKOH WHEpUHMH. B3anmmopencTBHEe TeNn KakK IMpPUYMHA
U3MEHEHUsI CKOPOCTH JBWXKEHMs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0beMa BEIECTBa.

Cuita Kak XapakTepucTuKa B3auMozeicTBus Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiIbl ¢ TOMOLIBKO AUHAMOMETpA. SIBJICHHE TATOTEHUS U CHUIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

JleMoHCTpanuuu.

HaOnronenne MexaHn4ecKoro ABMKEHHUS Tea.

N3mepenre ckopoCTr NPSIMOIMHEUHOTO JIBUKEHHUS.
HaOnronenue siBieHUs1 THEPIUU.

HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEI.

CrnoxeHue Cuil, HallpaBJICHHBIX MO OJTHOW MPSMOM.

JlaGopatopHbie pabOThI M OIIBITHI.



OnpeneneHue CKOPOCTH PABHOMEPHOTO JABWMXKEHHUS (IIApUKa B JKHUJKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

OnpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IapuKa [0
HAKJIOHHOM TJIOCKOCTH.

Ol'[peI[eJICHI/IC IUIOTHOCTH TBCPAOTO TCIIA.

OnbITBl, JEMOHCTPUPYIONIME 3aBUCUMOCTH pacTsDKeHHs (aedopmaiiun)
MPY>KUHBI OT TPUIOKEHHOU CHUJITBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBieHue TBEPABIX TEJ, ) KUAKOCTEN U Ta30B.

Hanenue. CriocoObl YMEHbBIICHHSI U YBEIMYEHUS JAaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMH W razamu. 3akoH [lackans. [IHeBmaTnueckue
MaIllUHBl. 3aBUCUMOCTh JABJICHMS JKUJIKOCTH OT TIyOWHBI. ['mapocTaTudeckuii
napanokc. Coolraromuecs: cocyipl. [ mapaBiniecKkie MeXaHU3MBbl.

AtMocdepa 3emnu u atmocdepHoe aaBieHue. [IpuuuHBI CyIIeCTBOBaHUS
BO3yIIHON 000s0uku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBUE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

JleMoHCTpanuuu.

3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIepaTyphl.
[lepenaua qaBieHuUs! )KUAKOCTHIO U Ta30M.
Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTD BI)ITaJ'IKI/IBaIOIHeﬁ CHJIBI OT 00BeMa HOFPY)KGHHOﬁ qacCTH TCJIa U
IINTIOTHOCTH XHUAKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.



VcnoBue nnaBaHus TEJl: MJaBaHUE WU MOrpy’KCHUEC TCJI B 3aBUCUMOCTHU OT
COOTHOIIIECHHUS MJIOTHOCTEH Te€jIa U KHUIAKOCTH.

JlaGopatopHbie pabOThI U OTIBITHI.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTHU B€Ca TCJIa B BOAC OT o0beMa HOpr}KCHHOﬁ B
KUIKOCTh 4aCTH TCJIA.

Ol'[peI[eJICHI/IC BI)ITaJIKI/IBaI-OHleﬁ CHIJIBI, I[GﬁCTBYI-OHlGﬁ Ha TCJIO, ITIOTPYKCHHOC B
KUIKOCTD.

IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CUJIBI, IEUCTBYIOIIEH HA TEJIO B
KUAJKOCTH, OT MacChl TEJA.

OnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJIKUBAIOIIECH  CHIIBI,
JEUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00beMa MOTPY>KEHHOHN B )KUIAKOCTb YaCTH
TeJIa ¥ OT IUNIOTHOCTH KUIKOCTH.

KoHcTpynpoBaHue apeomMeTpa WM KOHCTPYHPOBAHUE JIOJAKU U ONpPEIETICHUE
€€ IPy30I10JbEMHOCTH.

PaboTa 1 MOUITHOCTh. DHEPTUS.
Mexanuueckas pabora. MOIIHOCTb.

[IpocTthie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecus prruara. [I[puMenenue npaBuia paBHOBECHs pblyara kK 0J1oky. "3osoTtoe
npaBuio" mexanuku. Koadduiment nonesnoro neiicteus (naiee - KI1/1) mpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass 3Heprus. KuHeTmyeckas M NOTEHUMAIbHAS JHEPIUS.
[IpeBpaiieHre OAHOTO BUIA MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

JleMoHCTpauuu.
[TpuMepsI TPOCTHIX MEXAHU3MOB.
JlabopatopHbie paOOThI U OTIBITHI.

Omnpenenenve pabOThl CUITBI TPEHUS TIPU PAaBHOMEPHOM JBIDKEHUU Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHUS pblyara.

N3mepenune KIIJ] HakIIOHHOM NIIIOCKOCTH.



N3ydenne 3akoHa COXpAHEHHSI MEXaHUYECKOW SHEPTHUHU.

Conep:xkanue o0ydyeHnusi B 8 kiacce.
TeruoBble sIBIEHUS.

OCHOBHBIC  TTIOJIOKCHHUS MOHGKYHHpHO-KHHGTquCKOﬁ TCOpHUN CTPOCHUA
BCIICCTBA. Macca un Pa3MECpPbl ATOMOB U MOJICKYII. OHI)ITI)I, IMOATBCPKAAOIIUC
OCHOBHBIC ITOJIOKCHU MOHCKYHHPHO-KHHCTHHCCKOﬁ TCOPHUU.

Mopenn TBEpAOro, JKUIAKONO M Tra3000pa3HOr0 COCTOSSHUM BEIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOH TEOPHH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeroBoe pacliupeHue 1 ckaTue.

Temmneparypa. CBsA3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
TeIUIonepeaya U CoBeplieHre padoThl. Buasl Temsonepenayn: TEIONPOBOAHOCTD,
KOHBEKIIUA, U3JIyYCHUE.

KonnyecTBO TEIIOTHI. YI[CJIBHEIH TCINIOCMKOCTDh BCHICCTBA. TennooOMeH u
TCIIJIOBOC  PABHOBCCHC. YPaBHGHI/IG TemjaoBoro ©OanaHca. IlmaBiaeHume wu
OTBCPACBAHUC KPUCTAVIMYCCKHUX BCIICCTB. YIIGJII)HEUI TCIIOTA IIJIaBJICHUA.
Hap006p330BaHI/I€ Hn KOHICHCaIHM:A. I/IcnapeHI/Ie. Kunenue. y,[[eJIBHaH TCILIIOTa
Hap006pa3OBaHI/ISI. 3aBUCHUMOCTbD TCMIICPpATypbl KHUIICHHA OT aTMOC(bepHOI‘O
JaBJICHUA.

Bnaxuocts Bo3myxa.
DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuuner pabotsl TemnoBbix aAurareneid KIIJ[ temmoBoro aurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPENBI.

3aKOH COXpAaHEHUS U MPEBPAILLICHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.
JleMoHCTpauuu.

Habmronerne 6poyHOBCKOTO ABUKEHUS.

Ha6nronenue nuddysun.

Habmronenue SsBIIeHU CMadMBaHKS M KaIMILIIPHBIX SBJICHUM.

Ha6nronenue TemioBoro pacmpeHus Tedl.



HN3MmeHeHue JaBJICHUA Ta3a IIPpH HU3MCHCHHUH o0beMa H Harp€BaHn HJIN
OXJIAXKACHHUH.

[TpaBuiia u3MepeHHs TEMITEPATYPHI.

Busr Teronepenayn.

OxnaxxjaeHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IuYHbIX BEIIECTB.

HabGmronenue kumnenus.

HaGnronenue mocTosHCTBA TeMITepaTyphl P TIaBJICHUH.

Moaenu TeIIOBBIX JIBUTATEIICH.

JlabopatopHbie paOOThI U OTIBITHI.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

OnpITEl TI0 Ha6JIIOI[€HHIO TCILZIOBOI'O pacCIIUpPCHUA TIa30B, )KHI[KOCTCﬁ u
TBCPABIX TCII.

Onpez[eneHHe AaBJICHUA BO31yXa B OajoHe HIIIpyIa.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD AABJICHHS BO3ayXa OT €TI0 o0bema u
HarpC€BaHUA UIIW OXJIAKIACHUS].

[IpoBepka rurnoTe3sl JIMHEHHON 3aBUCUMOCTH JUJITMHBI CTOJIOMKA >KHIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMITEPATYPHI.

HaGnrogenue w3MeHEHHs] BHYTPEHHEM SHEpruu Tena B pe3yJibrare
TEIIoNnepe aul U padoThl BHEITHUX CHJL.

HccnenoBanue siBJIeHUS TEIIOOOMEHA MPU CMEUIMBAHUU XOJIOJIHOM U TOpsiueit
BOJIBI.

OHpC,}IeHeHI/IC KOJIMYCCTBA TCIIOTEI, ITOJYYCHHOI'O BO)IOﬁ npu TEIJI000MEHE C
Harp€TbiM MCTAJINIMYCCKUM LIUJIUMHAPOM.

Onpe):[eneHHe y,[[CHBHOﬁ TCIINIOCEMKOCTH BCIIICCTBA.

I/ICCHGI[OBaHI/Ie Imponccca uCIIapCHUs.
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Onpez[eneHHe OTHOCHUTEIbHOM BIAXKHOCTHU BO3ayXxa.
Onpez[eﬂeHHe y,HeHLHOﬁ TCIIJIOTHI IIJIAaBJICHUA JIbJA.
SHCKTPHIIGCKHC N MaIrHMTHBIC SIBJICHHSI.

SHCKTpI/ISaHI/I}I TCJI. ,)_—[Ba poda JJICKTPHUYCCKHUX 3apsaa0B. B3aHMOH€ﬁCTBHe
3aPSKCHHBIX — TCJI. 3akoH Ky.IIOHa (SaBI/ICI/IMOCTB CHJIBI BSaHMOHCﬁCTBHH
3aPSKCHHBIX TCJI OT BCJIMYMUHBI 3aPAI0B U PACCTOAHUA MCIKAY TCJIaMI/I).

Onextpuyeckoe mnoiae. HanpsskeHHOCTh anekTpudeckoro mnosst. [IpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTprYecKuX 3apsaoB. DJIIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOogHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsifa.

DJIEKTPUYECKUM TOK. YCJIOBUA CYHIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

SHGKTpI/I‘{CCKa}I OCIIb. Cuna TOKaA. QHGKTpI/ILIGCKOC HaIIPAKCHUC.
COHpOTI/IBJ'IeHI/IC IIPOBOJHHKA. YI[GJII)HOG COIIPOTHUBJICHUC BCIICCTBA. 3akoH Oma
I ydaCTKa LCIIN. HOCJIGI[OB&TGJIBHOG H IMapaJuICJIbHOC COCAMHCHUC IIPOBOJHHUKOB.

PabGora wm MOITHOCTb  JJICKTPHUYCCKOI'O TOKAa. 3aKoH ]_—[)KOYJI}I-HGHHEL
QHGKTpI/ILICCKI/IC Oc1I 1 HOTpC6I/ITeJII/I BHGKTpHLICCKOﬁ OHCPIUH B 6BITy. KOpOTKOC
3aMBbIKaHHUC.

ITocTostHHBIE MaruuThl. B3anMoaeiicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
rmoje. MaroutHoe mojie 3eMIM M €ro 3HaueHHe I KW3HM Ha 3emiie. OTBIT
Opcrena. MarHuTHOE NoJie AIEKTPUUYECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apazes. SABiaeHue 37eKTpoMarHuTHON MHAyKunu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

JlemoHcTpanum.
DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOICHCTBUE 3aPSAKEHHBIX TEl.
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Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask UHAYKIIUS.

3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPsJI0OB.

ITpOBOIHUKY M JUAJIEKTPUKH.

MoenupoBaHre CUJIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JlencTBUS NMEKTPUUECKOTO TOKA.

DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a3oBbI1i paspsia.

N3mMepenune cuibl TOKa aMIEPMETPOM.

N3mMepenune 37eKTpuIecKoro HapsKeHUsT BOJIbTMETPOM.
Peocrar u MmarasuH CONpOTUBIIECHUN.

B3anMopaelicTBHE ITOCTOSHHBIX MAarHUTOB.

MoaenupoBaHHEe HEBO3MOKHOCTH PA3JICIICHUS TTOJTFOCOB MAarHUTA.
MoaenupoBaHHe MArHUTHBIX MOJIEN MIOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlericTBME MarHMTHOTO TI0JIS HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHTYKIIHH.

OmnebiTel @apanes.

3aBHUCHUMOCTD HarpaBJICHUA HWHAYKOUMOHHOIO TOKa OT YCJ'IOBI/Iﬁ

BO3HUKHOBCHHUSI.
DJEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

JlabopatopHbie paOOThI U OTIBITHI.

11
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OnpiTel 1O  HAOMIONECHUIO JJIEKTpU3ALMM TN HHIAYKUWEHW W MpHU
COIPUKOCHOBEHUH.

HCCJ’IGI{OB&HI/IG ,ZIGI\/'ICTBI/ISI QJICKTPUYICCKOIo IIOJII Ha IIPOBOAHUKU H
AUBJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUUYECKOMN IIENMU OCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HAYLIETO YEpe3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIONIHUEC 3aBUCUMOCTD JJICKTPHUYCCKOI'O COIMPOTHUBICHHA
IMPOBOJHHUKA OT €TI0 JJIMHBI, IJIOIIAAX IMOIICPCYHOTO CCUCHUS U MaTCpHalia.

[IpoBepka mpaBuia CIHOKEHUS HANPSKEHUM IIPU  ITOCIENOBATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia IS CWIBI TOKa IPU MapaUICIbBHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI MEKTPUIESCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP.
OmnpeneneHre MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIICISICMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HIYLIEr0 YEpe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.
HccnemoBanre MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MAarHUTOB.

M3y4yeHre MarHUTHOTO TMOJISl IOCTOSIHHBIX MAarHUTOB NIPH UX OOBEIUHCHHH U
pa3zecHuN.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTL CHUJIbI BSaHMOHCﬁCTBHH KaTyIIKH C
TOKOM M MardvTa OT CHUJIbI TOKa W HAIIpaBJICHUA TOKA B KAaTYIIIKC.

N3yueHne neincTBus MarHUTHOTO TIOJIST HA POBOJAHUK C TOKOM.
KoHctpynpoBanue u uzydeHue padoThl JIEKTPOIBUTATEINS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.
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OnpITel  TIO HCCICAOBAHUIO  SBJICHHA BJIGKTpOMaFHHTHOﬁ HHAYKIWHA:
HCCIICAOBAHUC W3MEHECHUI 3HAYCHMS U HalpaBJICHUA HHAYKIIUMOHHOI'O TOKA.

Conep:xkanue o0ydyenusi B 9 kiacce.
MexaHuveckue sSBJICHUS.

Mexanudeckoe JBWKeHHe. MarepuanpHag Touka. (Cucrema oTcyera.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJIMHEHOe JBmkeHue. (CBoOoaHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE nBH)KEHHE 1O OKpYyKHOCTH. Ilepmon m ydacrota oOpaiieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepsriit 3akoH Herorona. Bropoii 3akon Herotona. Tperuii 3akon HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna YIIPYTOCTH. 3aKoH FYKa Cumna TPCHHUA: CUJIa TPCHUA CKOJIBKCHUA, CHUJIa
TPCHUA ITIOKOA, APYI'UC BUIbBI TPCHUAI.

Cuia TSOKECTH M 3aKOH BCEMHPHOTO TITOTCHHUSA. Y CKOPEHHE CBOOOIHOTO
nafacHus. JImwkenue 1utaneT Bokpyr Cosnna. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTh U meperpy3Ku.

PaBHOBecre MarepuanbHONW TOUKH. AOCONIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChI0 BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec tenma. M3MeHnenne nmmyibea. MMiynsc cHitbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckasi paboTa ¥ MOITHOCTb. PaboTa CHl TSKEeCTH, YIIPYTOCTH, TPEHHUS.
Csa3p sHepruum u paboThl. [loTeHUManbHash SHEpPrUs Tena, MOAHITOrO Haj
IIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHeprus CxxaTtou npyxuHsl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

JlemoHcTpanum.

Ha6HIOI[CHI/Ie MCXAaHHYCCKOTI'O MABHMIKCHMA TCJId OTHOCHUTCIBHO PAa3HbBIX TCII
OTCYCTA.

CpaBHeHHE TyTel W TPaeKTOPUM JBUKEHUS OJHOTO M TOTO K€ Teja
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OTHOCHUTCJIbHO PA3HBIX TCJI OTCUCTA.
I/ISMepCHI/IC CKOPOCTH U YCKOPCHHUA HpﬂMOJ’IHHGﬁHOI’O JABUOKCHUA.
I/ICCJ'IGI[OBE[HI/IG IMPHU3HAKOB PABHOYCKOPCHHOI'O ABUXKCHUAI.
Ha6J'IIOI[eHHe ABHIKCHHUA TCJIA IO OKPYKHOCTH.

HaGmoienne MexaHMYeCKHX SBJICHHMA, MPOUCXOMASIINX B CHUCTEME OTCUeTa
"Tenmexxka" TpH €€ PAaBHOMEPHOM U YCKOPEHHOM JBIKCHHH OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCHMOCTb YCKOPEHHMS TeJIa OT MACChI TeJla U IEHCTBYIOIIEH Ha HETO CHJIBL.
HaGmtoneHne paBeHCTBA CUIT IIPU B3aUMOJICHCTBUHU Tell.

N3meHenue Beca Tea npyu yCKOPEHHOM JIBHKCHUU.

Ileperaua uMIrynbpca npy B3anMOJIECUCTBUU TE.

[IpeoOpazoBaHus S3HEPTUU NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa P HEYTIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HabutoieHue peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHrEe MEXaHWYECKOW PHEpPruy NpHU ABWKCHUW Teja MoJ JEeUCTBUEM
MIPY>KUHBI.

JlaGopatopHbie pabOThI U OIIBITHI.

KoncTpynpoBanune Tpakrta Juisi pa3rOHa W JAJbHEHIIEr0 pPaBHOMEPHOTO
JBYDKCHUS IAPUKA WIN TEJICKKH.

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WA JBUKEHUS IapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue YCKOpPEHHs Tella NpPU PABHOYCKOPEHHOM ABMXKEHUH TIO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYyTH OT BpPEMEHHM IIPH PaBHOYCKOPEHHOM
JIBMOKCHUHN O3 HavallbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciau NPy PaBHOYCKOPEHHOM JABUKEHUU 0€3 HadaIbHOU
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CKOPOCTH IIYTH OTHOCATCA KaK psaa HCUYCTHBIX YHCCII, TO COOTBCTCTBYIOIIHC
IMPOMEKYTKH BPpEMCHHU OAWMHAKOBEI.

HCCJ’IGI{OBaHI/Ie 3aBUCUMOCTH CHUJIBI TPCHUA CKOJIBKCHHUA OT CUJIBI HOPMAJIBHOT'O
JaBJICHHA.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.
Omnpenenenre KECTKOCTH PYKUHBI.

Onpez[eﬂeHHe pa6OTI>I CUJIbl TPCHUA IIPH PAaBHOMCPHOM IABH)KCHHHU TCJIa IIO
FOpHSOHTaﬂbHOﬁ IMOBCPXHOCTH.

Omnpenenenre paboOThI CUIIBI YIPYTOCTH IPHU MOABEME IPy3a C UCIIOJIb30BAHUEM
HETOABMYKHOTO U TTOABUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs YIHEPTUH.
Mexannueckue KojieOaHUs U BOJIHBI.

KonebarenbHoe nBukeHre. OCHOBHBIE XapaKTEPUCTUKKU KOJIEOAHUI: TIEPUO/I,
4acToTa, aMIUIUTyAa. MatemMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
DHEPTUU MPU KOJIeOATEIHLHOM JIBHXKCHHH.

3aTyxa101uHe KOoJICOaHMS. BBIHy}KI[CHHI)Ie KOJICOAHMSI. Pe3onanc.
Mexannueckue BOJHBI. (CBOHCTBA MEXaHMYCCKHX  BOJIH. HpOI[OJ'IBHBIC )51
IIOIICPCUYHBIC  BOJIHBI. I[J'IHHa BOJIHBI MW CKOPOCTb ¢€C PpPacCIIpOCTpaHCHUA.
MexaHuuecKre BOJIHBI B TBCPAOM TCIIC, CEHCMMYECKHE BOJIHEI.

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MHbpaszByk u
yIIBTPa3BYK.

JleMoHCTpanuuu.

HaGmronenne xosmeOaHuMi Tel IO4 JEUCTBUEM CWIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOntonenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenye npo10IbHBIX U MTOMIEPEYHBIX BOJH (HA MOCIIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.
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JlabopaTopHbIie pabOTHI U OTIBITHI.
OmnpeneneHre 9acTOTHl U MIEpHo/ia KOJIeOaHN MaTeMaTHIECKOTO MasSTHHKA.
OmnpeneneHre 9acTOTHl U MIEpHO/Ia KOJICOaHUH MPYKUHHOTO MAasTHHUKA.

HCCJ’IGI{OBaHI/Ie 3daBUCHUMOCTH IICpHUOOA KoJICOaHM I IIOABCIICHHOI'O K HHUTH
Irpys3a OT AJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOJIeOaHU NMPY>KUHHOTO MAasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHmii rpy3a, TOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIINUE 3aBUCUMOCTh MepUoa KoJIeOaHU! MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH NPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.
DJIEKTPOMArHUTHOE TI0JI€ U AJIEKTPOMArHUTHBIE BOJTHBI.

3JIGKTpOMaI‘HI/ITHOG ITOJIC. QHGKTpOMaI’ HHUTHBIC BOJIHBI. CsoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH. [IIxana QJICKTPOMAIHUTHBIX BOJIH. Hcnonb3oBaHue
QJICKTPOMAIHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

3JIGKTpOMaI‘HI/ITHaH Impuponaa CBCTaA. CKOpOCTI) cBeTa. BoaHOBBIE CBOMCTBA
CBCTa.

JleMoHCTpauuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOIICTBA CBETA.
JlaGopatopHbie paOOThI U OTIBITHI.

N3yuenne CBOWMCTB DJIEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO
tenedoHa.

CBETOBbIE SIBJICHUS.

JIyueBas Mmozeins cBeta. Mictounuku ceera. [IpsmosmHerHoe paciipocTpaHeHue
ceera. 3atMeHust ComHua u Jlynel. Otpaxenue ceta. [lmockoe 3epkano. 3aKoH
OTPaKEHMS CBETA.

[Ipenomnenue cBeta. 3akoH mpeoMyieHUs cBera. [lonHoe BHYTpeHHEE
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OTpakeHue cBeTa. lCrnonb30BaHWE MOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mydeii B tuna3e. Ontuyeckas cucrema ¢oToarmapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIm3opykocTh U 1aTbHO30PKOCTb.

Pasnoxxenne Oenoro cBera B CIICKTD. OnweiTel  HproTona. CrnoxxeHue
CIICKTPAJIbHBIX IIBCTOB. I[I/ICHepCI/ISI CBCTa.

JlemoHcTpanum.

[IpsAMonMHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHuM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTryecKuil CBETOBOI.

Xon nydei B coOuparolieil JInH3e.

XoJ1 Iy4el B pacCEenBarOIIECH JTUH3E.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpunnun aeictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
Mopensb riasa.

Paznoxenue 6eoro cBeTa B CIIEKTP.

[Tomydyenue 6emoro cBeTa mpH CII0KEHUH CBETAa Pa3HBIX I[BETOB.
JlabopaTopHbie pabOTHI U OTBITHI.

HCCHGI[OBE[HH@ 3aBUCUMOCTHU YyIJIa OTpaXXCHHA CBCTOBOTO Jiyda OT YIJia
ImaacHus.

N3yuyeHune xapakTepUCTUK U300paKeHus MpeAMETa B INIOCKOM 3epKalie.

UccnenoBanue 3aBUCUMOCTH yrja MPEJOMIICHUS CBETOBOTO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE 'BO3yX-CTEKIIO".

[Tonyuenne n3o0pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre (OKYCHOTO PACcCTOSHUS W ONTUYECKOW CHJIBI COOMparomiei
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JIMH3BbI.
OnbITH IO Pa3I0KCHUIO OeJoro CBETa B CIICKTD.

OnpIThl MO BOCHPUATHIO LIBETa MPEAMETOB NpPH UX HAOMIOJACHUHM 4Yepe3
[[BETOBbIE (DUIIBTPHI.

KBaHTOBBIC SIBIICHMS.

Onwitel Pezepdopna u minanerapHass mojenb aroma. Mojenb atroma bopa.
Hcnyckanue u norsoiieHue ceeta atoMoM. KBauTtel. JInHeWuaTbie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaienus. [lepuon monypacmnana aTOMHBIX sSI€ED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsOBOIO U MAacCOBOIO YHUCEIN.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpruM. Peakiuu cuHTE3a U
nenenus saep. ecrounuku sneprun CosHIa U 3BE3I.

HnepHaﬂ OHCPICTHKA. I[eﬁCTBI/IH PaaAnOaKTHBHBIX I/I3Hy‘ICHI/If/'I Ha >KHBBIC
OpraHHU3MBEbI.

JleMoHCTpauuu.

CnexTpbl U3ITy4EeHUS U MOTJIOIIEHHUS.

CnexTpbl pa3InvHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Bunbcona.

Pabota cueTuynka HOHU3UPYIOUIUX U3JTYYCHUH.

Peructpanus uznydeHus NpUpPOJIHBIX MUHEPAJIOB U MPOJTYKTOB.
JlabopatopHblie paOOThI U OTIBITHI.

HaOntonenue CrijiomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYYCHUS.

HccnenoBanne TPEeKOB: U3MEPEHHE YHEPTHH YACTHUIBI IO TOPMO3HOMY MyTH
(no dotorpadusam).

N3mepenne paanoakTHBHOTO (hoHa.
[ToBTOpUTENHEHO-0000IAIOIINN MOTYJTh.
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[ToBTOpHTENTEHO-0000IAOIINIT MOTYIH TPEAHA3HAYECH JIJIST CHCTEMATH3aIlUN |
000011IeHHs] TPEIMETHOTO COACPIKAHUS U ONbITa ACSITEIbHOCTH, TPUOOPETEHHOTO
Ipy U3Y4YEHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (HU3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMET.

IIpy n3y4eHun NaHHOTO MOIYJS PEANU3YIOTCA U CUCTEMATU3UPYHOTCS BUJIBI
JESTEIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBAETCsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHO-HAY4YHAs] TPAMOTHOCTb: OCBOCHME HAYYHBIX METOJOB MCCIENOBAHUS
SIBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHITH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO AEATENBHOCTHBIN XapAKTEP JAHHOTO MOJIYJISl PEaIn3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECs BHITIOIHSIOT 3aaHKs], B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBC IIOJYYCHHBIX 3HAHUM paciio3HaBaTb W HAY4YHO O0OBSICHATH
(1)I/I3I/I‘-ICCKI/IG SIBJICHHS B oxpymaromeﬁ Inmpuponc u HOBCGHHGBHOﬁ KHU3HH,

HCIIOJIB30BATh HAYUYHBIC MCTOAbI HCCICAOBAHNA (bPIBI/I‘{eCKPIX HBJIGHPIﬁ, B TOM
YUCJIC IJI1 IIPOBCPKU THIIOTC3 U IMOJIYUCHUSA TCOPCTHICCKHUX BBIBOJIOB,

OOBSCHATh Hay4HblE OCHOBBI HanOoJiee Ba)KHBIX JTOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMEP, IPAKTUYECKOTO HCIIOIb30BAaHUS Pa3JINYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHMS U COXPAHEHHS BCEX MU3BECTHBIX BHUJIOB
HHEPIUU.

Kaxmas w3 TeM JgaHHOTO MOAYJIS BKIIOYACT AKCIEPUMEHTAITBHOE
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBEpIIAETCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIIEro 00pa3oBaHusl.

Ilnanupyemsie pe3yabTaThl 0CBOeHUs! (PU3UKHU (0230BbIiil YPOBEHb) HA YPOBHE
OCHOBHOT0 0011er0 00pa30BaHusl.

N3ydenune pu3nky Ha ypoBHE OCHOBHOI'O 00I1IeT0 00pa30BaHMs HAIMPABJICHO Ha
JOCTHKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX 00pa3oBaTEIbHBIX
PE3YIbTaTOB.

B pesynbrare uzydeHus: Gpu3MKu Ha ypOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs
y obOyuarorierocss OyayT cpopMUpoBaHbI CICAYIOIINE JTMYHOCTHBIE PE3yJIbTaThl B
YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIPOSIBJICHHE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nYeCcKo HAYKH;

OCHHOCTHOC OTHOICHHUC K JOCTHKCHUAM pOCCHfICKHX y‘{eHBIX-(i)I/IBI/IKOB;
2) IpaKaaHCKOIro 1 AyXOBHO-HPABCTBCHHOI'O BOCIIMTAHUWA:

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKICHHH OOIIECTBEHHO-3HAYNMBIX U
ATHYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTIIKEHUH
bu3uKy;

OCO3HAaHHME BAXHOCTH MOPAITBHO-ITUYECKUX MPHHIMUIOB B JCATEIHHOCTH
YUYEHOTO;

3) 3CTETUYECKOr0 BOCIIUTAHUS:

BOCIIPUATHUEC I3CTCTUYCCKHUX KadCCTB CI)PIBPI‘ICCKOIZ HayKu: €€ T'apMOHHUYHOI'O
IMOCTPOCHUA, CTPOIrOCTH, TOUHOCTH, JIAKOHHUYIHOCTH,

4) IECHHOCTU HAY4YHOTO TTO3HAHMUSI:

OCO3HaHWE IIEHHOCTH (U3UYECKON HayKd KakK MOIIHOIO HWHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI Pa3BUTUS TEXHOJIOTUH, Ba)KHEWILEW COCTaBIISIIOLIECH
KYJbTYPHI,

Pa3BUTHUC HaquOﬁ J'IIO603H&TCJII)HOCTI/I, HHTCpPECa K HCCHGHOB&TCHBCKOﬁ
ACATCIBbHOCTH,

5) popMupoBaHHS KyIbTYpPHI 3I0POBbSI M SMOIIMOHAIBHOTO OJIArOIOTY YK

OCO3HaHWE IIEHHOCTH Oe30macHoro obOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBWil O€30MacHOr0 TOBEACHHS Ha
TpaHCIOPTE, Ha JAOpOrax, C JJEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JOMAIIHUX yCIIOBUSX;

c(hOopMHUPOBAHHOCTh HaBbIKA pe(ICKCUU, TIPU3HAHUE CBOETO MTPaBa Ha OIINOKY
Y TaKOT'O e MpaBa y APyroro 4ejJoBeKa;

6) TPy10BOTO BOCITUTAHUS:

7) aKTUBHOE y4YacCTHE B PCIICHUHW MPAKTHYCCKUX 3amad (B paMKax CEMbH,
o0pa30BaTeNbHOM  OpPraHM3alMH, HACEJICHHOIO  IYHKTa, POJHOTO  Kpas)
TEXHOJIOTMYECKONH M CONMAaIbHOW HANpPaBICHHOCTH, TPEOYIOINUX B TOM YHCIIC U
bu3NYeCcKuX 3HAHUI;

MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MPodhecCuii, CBSI3aHHBIX ¢ (PU3UKOMH;
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8) PKOJIOTHUYECKOT0 BOCITUTAHUS:

OpHUEHTAIlMs Ha NpUMEHEHHE (U3MYECKUX 3HAHUW JJI1 pEIICHUs 3a1ad B
00J1acTH OKpY’KaroIIel CpeIbl, INTAHUPOBAHUS ITOCTYIKOB U OLIEHKH UX BO3MOYKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH CpeIbl;

OCO3HaHHE TJIOOATBLHOTO XapaKTCpa ISKOJOTHYCCKUX HpO6HCM 141 HYTeﬁ ux
PCIICHUA,

9) amanTanuy K U3MEHSIOIIUMCS YCIIOBHUSM COITMAIbHON U IPUPOTHON CPEIbI:

NOTPEOHOCTh, BO B3aUMOJICHCTBUU TPH BBIMOJHEHUH HCCICAOBAHUNA H
POEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 MPAKTUYECKYIO
JIeSITCIIbHOCTD;

MOTPeOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIie (OPMYIHPOBATH
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHMUe e(PUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 00J1aCTH
busuKy;

IIJIAHUPOBAHUC CBOCT'O PA3BUTHA B HpI/IO6peT€HI/II/I HOBBIX (1)I/I3I/ILI€CKI/IX 3HaHHﬁ;

CTPEMJICHUC aHAJIIN3HUPOBATL N BBIABJIATH B3AUMOCBA3H IIPUPOIBI, O6IHCCTB3 )51
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM (1)I/IBI/ILI€CKI/IX 3HaHHﬁ;

OILICHKAa CBOMX JECWUCTBHM C YYETOM BIHWSHUS Ha OKPYXKaKOIIYI CpEny,
BO3MOJKHBIX TJI00AJBHBIX TTOCIIECICTBUH.

B pesynbrare uzyuenus pu3NKyd Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOyuatomerocs Oyayr chOpMUPOBAHBI METANpPEIMETHBIE  PE3YJIbTaThl,
BKJIFOYAIONINE  TI03HABATENbHBIC  yHHBEPCAIbHBICE  y4eOHBIE  JCHCTBUSA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

OBnazcHNE YHUBEPCATHLHBIMU YY€OHBIMH ITO3HABATEIHHBIMHE JICHCTBHSIMHU:
1) 6a30BBIC JIOTHYCCKHUE ICHCTBUS:
BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHUN);

YCTaHABIIMBATh CYNICCTBEHHBIA TNPHU3HAK KIacCU(DHUKAIMKA, OCHOBAHUS JIJIs
00001IeHNS U CPAaBHEHUSI,

BBISIBIIATh 3aKOHOMEPHOCTH M TPOTHMBOPEYHS] B paccMaTpUBaeMbIX (hakTax,
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JaHHBIX " H&6JIIOI[€HI/IHX, OTHOCAIIIMNXCA K (l)I/IBI/I‘-IeCKI/IM SABJICHUAM,

BBIABJITE ITIPUYHUHHO-CIICACTBCHHBLIC CBA3HU IIPH H3Y4YCHHH (I)I/IBI/ILIGCKI/IX
SIBICHUM M IMponeccCoB, MMPOBOANUTL BBIBOJAbLI C HCIIOJIB30BAHHUCM JACAYKTHUBHBLIX H
HNHAYKTHUBHBIX YMO?)EIKJII-OIIGHI/Iﬁ, BbIIBHUT'aTh T'HUITIOTC3bI 0) B3aHMMOCBA3AX
(1)I/ISI/I‘ICCKI/IX BCJINYNH,

CaMOCTOSITENIbHO BBIOMPATh CMOCOO pelleHus y4eOHOUW (Pu3nyecKkon 3aaauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHUS, BHIOOpP Haubojee MOIXOSIIETO C
Y4ETOM CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

2) 6a30BbIC HCCIIEIOBATEILCKUE ICUCTBHUS:
MCITOJIH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKANA HHCTPYMEHT ITO3HAHMS;

MPOBOAUTEL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHUBATh Ha MPUMEHUMOCTD M JOCTOBEPHOCTh HH(POPMALIHIO, TOTYYEHHYIO B
X0J1€ UCCIIEIOBAHMS WU DKCIIEPUMEHTA;

CaMOCTOATCIIBHO (1)0pMYJII/Ip0BaTI) O606HIGHI/ISI N BbBIBOJBI IIO PC3yJIbTaTaM
IMPOBCACHHOTO Ha6J'II-0I[eHI/IH, OIIbITa, HCCJICAOBAaHMI,

ITPOTrHO3UPOBATH BO3MOIKHOC z[anLHeﬁmee Pa3BUTHC (IJI/I3I/ILIGCKHX IIpOoLCCCOB,
a TaKXC BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIIOBHAX H
KOHTCKCTax.

3) pabora ¢ unpopmariueii:

MPUMEHATh Pa3IMYHbIE METObl, UHCTPYMEHTHl U 3aIpPOChl MPU TOUCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM IPEASIOKEHHON yueOHOH (hr3MUecKoit
3aJa4y;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH WU HWHTEPHPETUPOBATH HHPOPMALIUIO
pa3IUYHBIX BUAOB M (POPM MPENCTABICHHUS,

CaMOCTOSATEIIbHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TPEICTABICHHS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKkoil 1 UX KOMOMHAIUSIMU.

OBnazieHNe YHUBEPCATLHBIMU YU€OHBIMH KOMMYHHUKATUBHBIMU JCHCTBUSMU:
1) obmmeHue:
B X0J1¢ 00CY>KJIeHrs y4eOHOT0 MaTepurana, pe3yabTaToB Ja0OpaTOPHBIX paboT
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Y TIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI U BBHICKA3bIBATh
UJICH, HAICJIICHHBIC Ha pEIICHHE 3aJlauyd W TOoJJep)KaHHue OJaroenaTeIbHOCTH
OOILIEHUS;

COIIOCTABJAThL CBOU CYXXIACHHUA C CYXKICHHAMH APYIHX YHACTHHKOB OHAJIOTa,
06Hapy}KI/IBaTB Pa3iInduc U CXO0ACTBO HOSHHI/IfI;

BBIpAKATh CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

nyOJUYHO TPENICTABIATh PE3yJIbTaThl BBITOJIHEHHOTO (U3HUECKOTO OIbITa
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA).

2) COBMECTHAsI IESITENBHOCTD (COTPYIHUYECTBO):

MIOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM WM WHIWBHIYaJIbHOU
paboThI IPU PELIEHNH KOHKPETHOU (PU3NYECKON POOIEMBIL;

MIPUHUMATB LI€JI COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATH ICUCTBUS 110 €€
JOCTIKEHUIO: PACIPENEIATh PONM, OOCYKIaTh NPOLECCHl W PE3yJIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIbKUX YEJIOBEK;

BBIIIOJIHATE CBOIO 4YaCTb pa6OTI)I, A0CTHUTasA Ka4YCCTBCHHOI'O pPC3yJibTaTa IIO
CBOCMY HAIIPABJICHUIO W KOOPIAHMHHPYA CBOHU IIGP'ICTBHH C APYyIruMH YICHAMH
KOMaH/bI,

OLCHUBATh KaduCCTBO CBOCIO BKJIaJda B O6IHI/Iﬁ IIPpOAYKT IIO KPHUTCPHUAM,
CaMOCTOATCIIbBHO C(l)OpMYJII/IpOBaHHBIM Y4aCTHHKaMH B3aHMOﬂ€ﬁCTBHH.

OBnazieHne yHUBEPCAIbHBIMU YUEOHBIMU PETYJISITUBHBIMU ACHCTBUSIMHU:
1) camoopranu3zanus:

BBISBJISITH MTPOOJIEMbI B )KU3HEHHBIX M YUEOHBIX CUTYaIUSX, TPEOYIOMUX IS
pereHns PUu3NUecKux 3HaHU;

OPUEHTHUPOBATbCA B  PA3JIMYHBIX  NOAXOAAX  NPUHATHS  PEIICHUHN
(MHIMBUAYaAJIbHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEILICHUI TPYIION);

CaMOCTOSTENIbHO COCTaBJISATh AJTOPUTM peleHus (PU3NYECKO 3ajaud WU
IUIAaHa UCCIIEOBaHUs C YYETOM HMEIOIIUXCS pEecypcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEJIaraéMble BAPUAHThI pELICHUM;

MIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.
2) CaMOKOHTPOJIb:

AaBaTb OLCHKY CUTyalluW U NpCAJIaraTh IJIaH €€ U3MCHCHMU A,
23



OOBACHATh  NPHUYMHBI  JOCTWXKEHUA  (HEOOCTHXKEHMS)  pe3yJbTaTOB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

BHOCHTBL KOPPCKTUBBI B ACATCIIBHOCTD (B TOM 4YHUCJIC B XOJ BBbIIIOJIHCHUA
(1)I/ISI/I‘{CCKOFO HCCICAOBAHU HIIN HpOGKTa) Ha OCHOBC HOBBIX O6CTO}ITCJ'II)CTB,
N3MCHHUBIIUXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OI_HI/I6OK, BO3HHMKIINX pr,ZIHOCTCI\/i;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUSIM.
3) SMOLIMOHAJILHBIA UHTEIIJICKT:

CTaBUTb Ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WIH JUCKYCCHM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro.

4) npuHsTHE c€0A U IPYTHUX:

MPU3HABAaTh CBOE MPABO HAa OIIMOKY NpH pelieHuu (U3NYECKUX 3a7ad WUiu B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO IPYroro.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MporpamMMmbl 10 (¢usuke (0a30BbIH
YPOBEHb).

[IpenmMeTHBIC pe3yJIbTaThl OCBOCHHS MPOTPAMMBI 110 (DU3UKE K KOHITY 00yUCHHS
B 7 KJIacce:

[IpeameTHbie pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI  OTpa)KaThb
c(hOpPMHUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUI:

UCTIOJIb30BaTh MOHATHS: (PU3MUECKHE U XUMHUYECKHUE SIBJICHMSI, HAOII0JCHHE,
HKCIEPUMEHT, MOJIENb, TUIIOTE3a, €AMHUIIBI (PU3NUECKUX BETMYHMH, aTOM, MOJIEKYJIa,
arperaTHple  COCTOSIHUSI ~ BeliecTBa  (TBEpAOe, KUIKOE, Tra3zo00pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MNPSIMOJIUHEHHOE),
TPaeKTOpHsi, PaBHOAECHCTBYIOWIAs cuj, aeopMmauusa (ympyras, IUIacTUYECKas),
HEBECOMOCTb, COOOILAIOIINECS COCY/IbI;

paznuyath saBieHus (AUd@dy3us, TEIIOBOE ABM)KEHHE 4YacTHI] BEIIECTBa,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBW)XEHUE, MHEPLUS, B3aUMOJECHCTBUE
T€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIUICHHOW OChI0 BpalllCHMs, Iepeaada
JaBJICHUS TBEPAbIMHU TEJIaMH, XKHIKOCTAMHU M ra3aMu, aTMOC(EpHOE NaBJCHHE,
IUIABaHWE TeJd, MPEBPALICHUS] MEXaHUYECKOW »HHEpruv) IO ONHCAHMIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAaHHOE
bu3HYecKoe SBICHHCE,

pacno3HaBaTh MPOSIBICHNE U3YyUYEHHBIX (PM3UUECKHUX SBICHUN B OKPY>KAIOIIEM

MUpE, B TOM uucjie (U3MYECKUE SBJIICHUS B TPHUPOJE: MPUMEPHI JIBWKCHHS C

Pa3JIUYHBIMH CKOPOCTSMU B KHUBOU U HEKMBOW MPUPOJIE, NICHUCTBUE CUIIbI TPEHUS B
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NpUpPOAE W TEXHUKE, BIMSHUE aTMOC(HEPHOTO IaBJICHUS HA JKUBOW OPTraHU3M,
IJIaBaHWE PbHIO, phIYaru B TeJie YeJOBEKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYHO
3a/1a4y B y4eOHYIO, BBIJICIIATh CYIIICCTBEHHBIC CBOMCTBA (NIpU3HAKU) (HU3UYECKUX
SIBJICHUU;

OINMCHIBATh U3yYCHHBIE CBOWCTBA TEN M (PU3UYECKUE SBJICHUS, HCIIONb3YS
¢usnueckue BeNWYMHBI (Macca, O0bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CKOPOCTB, CPEIHSSI CKOPOCTb, CHJa YIPYrOCTH, CHJIa TSHKECTH, BeCc Tena, CHiia
TpeHUsl, JaBJeHHE (TBEPAOrO Teia, >KUAKOCTHU, ra3a), BBHITAJIKMBAIONIAs CHIIA,
MexXaHu4ecKas paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KO3(PPHUIIUCHT
MOJIE3HOTO JICUCTBUSA MEXaHU3MOB, KHHETUYECKasl M TIOTEHIIMATbHAS SHEPTHUs), IPU
OTKCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUIT CMBICIT HCTIOIb3YEMbIX BEIHUUH, UX
00O3HAUYEHUS W EOUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MYECKYIO0 BETMUHUHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepHU30BaTh CBOMCTBA TeN, PU3NYECKUE SBJICHUS U MPOIIECCHI, UCTIONb3YS
IpaBuJia CJI0KEeHUS CUJl (BJIOJIb OTHOM MpsIMOii), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, IpaBUJI0 paBHOBecHs pbiuara (0s10ka), "30J10TO€ MpaBUiio" MEXaHUKH,
3aKOH COXPAHEHUs MEXAHWYECKOW DSHEPrud, MpPHU HSTOM J1aBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUECKOE BHIPAKECHHE,

OOBACHATH (PU3UUYECKUE SBJICHUS, IPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE€ CUTyalUuld NPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE U3 | - 2 JOTMYECKUX LIAroB
C UCIIOJIb30BaHUEM | - 2 M3yUYEHHBIX CBOMCTBA (PU3UUECKUX SBJICHUH, (PUIUUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

penaTh pacueTHble 3a1aud B 1 - 2 neiCTBUA, UCOb3YS 3aKOHbBI U (POPMYIIHI,
CBSI3BIBAIOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAJIM3a YCJIOBMS 3aladyu
3allChIBaTh KPATKOE YCJIOBUE, MMOACTABIATh (PU3NUECKHUE BEIUUUHBI B (DOPMYJIBI U
IPOBOAUTH PACUEThl, HAXOJUTh CIIPABOYHBIE TAaHHBIE, HEOOXOIUMBIE JIJIs1 PEIICHHUs
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETMUUHBI;

pacrno3HaBath MPoOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU TOMOITH (HU3UUECKUX
METOJIOB, B ONMCAHUM MCCJIECIOBAHUS BBIICIATH IMPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJYUYCHHBIA pe3yibTaT, HAXOIUTh
OIIMOKU B XOJI€ ONBITA, TPOBOJIUTH BBHIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SBJIICHUNA WM (PUBNUECKUX
CBOMCTB Tel: (popMyITUpOBaTh MPOBEPSIEMbIE MPEIOJIOKEHHS], COOUPATh YCTAHOBKY
U3 MPEeAJIOKEHHOTO 00OpYAOBaHMS, 3aMUCHIBATH XOJ ONbITa U (OPMYIHPOBATH
BBIBO/IbI;
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BBITIOJTHSATH MPSMbBIE U3MEPEHUS PACCTOSIHHS, BPEMEHH, MacChl Tesia, 00beMa,
CWIbl U TEMIIEPATyphbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IIU(POBBIX MPUOOPOB,
3aMKChIBATh NTOKA3aHUS MTPUOOPOB C YUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH
W3MEPEHNM;

IPOBOJUTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUYECKOM BEIUYUHBI OT
JPYTOoM ¢ MCTOJIb30BAaHUEM MPAMBIX U3MEPEHUMN (3aBUCUMOCTU IyTH PAaBHOMEPHO
JBUKYIIIETOCS TeJla OT BPEMEHU JIBHXKEHHUSI TeJ1a, CUITbI TPEHHS CKOJIbXKEHHUS OT Beca
Tena, KayecTBa 00padOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTU CHJIbI TPEHUS OT
IUIOLIAAN CONPUKOCHOBEHHS TEJ, CWIbl YIPYIOCTH OT YJIJUHEHUs MpPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00beMa MOTPY)KEeHHOM 4YacTH Teja U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, Ha KOTOPYIO
NOTPY’KEHO TEJI0, YCIOBUH IJIABAHUS TEJN, YCIOBUI PaBHOBECHS pblyara 1 OJIOKOB,
y4acTBOBaTh B IJIJAHUPOBAHUM YYEOHOrO HMCCIIEIOBaHUSA, COOMPATh YCTAaHOBKY WU
BBITNOJIHATH U3MEPEHUS, CIEAYs NPEI0KEHHOMY IIJ1aHy, PUKCUPOBATH PE3YJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTHU (PU3MUYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIUIL U
rpayKoB, IPOBOJAUTH BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

OPOBOJUTh KOCBEHHBbIE U3MEpPEeHMs] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEILIECTBA JKUJIKOCTM M TBEPAOIO TEJa, CHJIA TPEHUsI CKOJBKEHHs, JAaBICHUE
BO3/1yXa, BBITAJIKMBAIOLIAs CUJIA, IEUCTBYIOIIAsl HA IIOIPYKEHHOE B )KUAKOCTH TEJIO,
KO3 UIIUEHT NOJE3HOTO AEHCTBUS IPOCTHIX MEXAHU3MOB), CIIEYsI IPEI0KEHHON
WHCTPYKIMU: TMpPU BBINOJHEHUH U3MEPEHUH CcOOHUpaTh 3KCIEPUMEHTAIBHYIO
YCTAHOBKY WM BBIYHMCIIATh 3HAYEHUE UCKOMOW BEJIMYHHBIL;

coOJI0/1aTh MpaBUia TEXHUKH O€30MacHOCTH NpU paboTe ¢ Jad0paTOPHBIM
00opy10BaHUEM;

MMETh TPEACTABICHUE O MPUHIMUIIAX JIEUCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapOMETp,
phIvar, MOABMIKHBIN U HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB C HCIIOJIb30BAHUEM HX ONUCaHUS (B TOM 4YHCJE: TOIIIUITHUKHY,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA TMPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJIb3ys 3HAHHS O CBOMCTBax (PHU3MYECKUX
SBJICHUI U HEOOXoANMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH MPUMEPHI (HAXOAUTH MHGOPMAIIMIO O TIPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XKU3HU JUIS OOECTICUeHUs
0e30MacHOCTH MPHU OOpAaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPaHEHHUsSI 370POBbSI U COOJIOJEHUS HOPM DKOJIOTUYECKOTO TIOBEACHUSA B
OKPYKAIOIIEU CPELE;
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OCYIIECTBISATH OTOOP UCTOYHUKOB HH(pOpMannu B UHTEepHETE B COOTBETCTBUU
C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEKOLIUXCSA 3HAHUU U IIyTEM
CPaBHEHHUSl Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMALUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEOCTOBEPHOI;

UCIOJIb30BaTh MPHU BBINOJIHEHUH YYe€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHaIbl, PECYPChl CETU
WUuTepHeT, BiafeTh NpUeMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MHCbMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 - 3 ICTOYHUKOB HH(GOPMAITUH, B TOM YHCJIE TyOJINYHO TPOBOAUTH KPATKHE
COOOIIIEHUSI O pe3yNbTaTrax MPOEKTOB MM y4eOHBIX HCCIEAOBAHUN, MPHU ITOM
TPaMOTHO UCHOJb30BaTh HM3YyUCHHBIM MOHATHMHBIN ammaparT Kypca (QHU3UKH,
CONIPOBOK/JIATh BBICTYIICHUE MPE3ECHTALNEN;

IpU  BBINIOJIHEHUM YYEOHBIX TPOEKTOB M UCCJICJAOBAHMM paclpeneisTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CJICIAUTH 3a
BBITIOJIHEHUEM TUIaHA JIEUCTBHI, OIICHUBATh COOCTBEHHBIN BKJIANl B JACSATEIHHOCTD
IpYNIbI, BBICTpAUBaTh KOMMYHHUKATHBHOE B3aUMOJICMCTBUE, YUWUTHIBAs MHEHUE
OKPYKAIOLIUX.

[IpenmMeTHBIC pe3yIbTaThl OCBOCHUS MMPOTPAMMBI 110 (DU3UKE K KOHITY 00yUCHHS
B & KJ1acce:

[IpeameTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI  OTPa)KaThb
c(OpPMHPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUIA:

WCMOJIb30BaTh MOHSTHS: Macca M pasMepbl MOJIEKYJ, TEIJIOBOE ABUKCHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTAUINYECKUE U
aMmopdHbIe Tejla, HACBIIMICHHBIM W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTh BO3/yXa,
TeMIIepaTypa, BHYTPCHHSII DHEPrus, TEIUIOBOM JIBUTATENb, JJIEMEHTapHBIN
AJICKTPUYECKUN 3apsll, DJICKTPUYECKOE TOJ€, IPOBOJHUKUA W JTUDJICKTPUKH,
MMOCTOSIHHBIN 3JICKTPUYECKUI TOK, MATHUTHOE MOJIE;

paznuuath SBJICHHS (TEIJIOBOE pacHIMpEeHUE W CKaTHe, TeIUlonepenaya,
TEIUIOBOE PpPAaBHOBECHE, CMAauMBaHWE, KAlWUIAPHBIE SBJICHUS, WCIIAPEHHUE,
KOHJIEHCAIMs,  TUIaBJIGHWE,  KpUCTaUIM3aIus  (OTBEpACBaHUE),  KHUIICHUE,
Terionepeaaya (TerIonpOBOAHOCTb, KOHBEKIIUS, U3JIYYCHHE), IICKTPU3aLUs Tell,
B3aUMOJEUCTBUE 3aPSIA0B, IEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aUMOJICICTBUE MArHWTOB, JACHCTBME MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsI MHYKIIMS ) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBIECHNE U3YUYEHHBIX (PU3UUYECKUX SBJICHUIN B OKPY>KaIOIIEM
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MUpE, B TOM YUCJIe PU3NUECKHE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE U
KaNMWUISIPHBIEC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3inydeHue CoJHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
ANIEKTPUUECKUE SABJICHUS B arMmocdepe, SIEKTPUUYECTBO KUBBIX OpPraHU3MOB,
MarHuTHOE 1oJjie 3emiid, Apeld MoarcoB, Pojab MArHUTHOTO MOJIS JUIsl )KM3HU Ha
3emuie, MOJISIPHOE CUSTHUE, IPU ATOM IIEPEBOIUTH MPAKTUYECKYIO 33]1a4y B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

OTMUCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (PU3UYECKUE SIBICHUS, HCIONb3YS
buznyecKkre BeNYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJTMUECTBO TEIUIOTHI,
yIAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YZACIbHAS TEIIOTA IUIABJICHUS, YJIEIbHAs
TEIUIOTa NMapooOpa3oBaHus, yAedbHas TEIIOTa CrOpaHHs TOIUIMBA, KO3dduuueHT
IIOJIE3HOTO JIEMCTBUSI TEIUIOBOM MAILMHBI, OTHOCUTEIbHAs BJIAXHOCTb BO3/yXa,
JIIEKTPUYECKUN 3apsf], CUJIa TOKA, JJIEKTPUUECKOE HAINPSHKEHUE, COIPOTUBICHUE
IPOBOJHUKA, YJEJIBHOE CONPOTHUBIIEHUE BELIECTBA, padoTa U MOUIHOCTh
3JIEKTPUYECKOTO TOKA), IPY ONMMCAHUU PABUIIBHO TPAKTOBATh (PU3UUECKUNA CMBICII
UCIOJIb3YEMBIX BEJIUYMH, OOO3HAUEHUS U €IUHULBl (U3NYECKUX BEJIUYMH,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3MUYECKUE SIBJICHUS U MPOLIECCHI, UCIIOB3YS
OCHOBHBIE TTOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BELIECTBA,
NPUHIUI CYNEPIO3UINKU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsna, 3akoH Oma I yyacTka nemnu, 3aKoH Jlxoynsa-JIeHna, 3akoH coxpaHeHus
JHEPruM, TMpU 3BTOM yMeTh (QOpPMyIHpPOBaTh 3aKOH M 3alHCHIBATH €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PpU3MUYECKHE IPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyalMld NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh INPUYUHHO-
CIIEICTBEHHBIC CBSI3U, CTPOUTh OOBsACHEHHWE U3 1 - 2 JIOTMYECKUX IIaroB C
UCIOJIb30BaHuEM | - 2 M3y4yeHHBIX CBOMCTBA (U3MYECKUX SIBICHHM, PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacueTHbIe 3a/1au B 2 - 3 NEHCTBUSA, UCTIONIbB3YS 3aKOHBI U (POPMYIIHI,
CBs3BbIBAIONIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUSA 3aJlaud
3aMKChIBATh KPATKOE YCIIOBUE, BHISABIISITH HEOCTATOK IAHHBIX JIJIsl pEIIICHUS 3a/1a4H,
BBIOMpATh 3aKOHBI U (OpMyIbI, HEOOXOAUMBIC [JISi €€ PEIICHHs, MPOBOIUTH
pacdyeTsl W CpaBHUBATh IIOJYyYEHHOE 3HaueHWE (U3NYECKON BETUYHHBI C
W3BECTHBIMH JIAHHBIMU;

pacno3HaBaTh NPoOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIHU (PU3UUECKUX
METOJOB, MWCIOJIb3ySl ONHCAHWE MCCIEHOBAaHUS, BBIICIATH IPOBEPSAEMOE
MPEANOJIOAKEHNE, OLIEHUBATh PABUIBHOCTh MOPSIIKA MPOBENCHUS HCCIIEIOBAHUS,
IIPOBOJNUTH BBIBOJBI;
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MIPOBOAMTDH OMBITHI IO HAOTIOACHUIO (PU3UYECKUX SIBICHUNA WU (PU3MUECKUX
CBOWCTB TeJN (KanmWJUIAPHBIC SBJICHUS, 3aBHCUMOCTb JaBJICHUS BO3J1yXa OT €ro
o0beMa, TeMIlepaTypbl, CKOPOCTH Tpollecca OCThIBAHWS W HarpeBaHHs IpU
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTApEHHUs BOJBI OT TEMIIEPATypbl KUIKOCTH M IUIOMAAW €€ TOBEPXHOCTH,
AIIEKTPHU3ALMA TN U B3aUMOJCHCTBUE AJIEKTPUUECKUX 3apsiiOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3YyalIM3allis MAarHUTHBIX MOJICH MOCTOSHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJIA Ha TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA AJIEKTPOJABHUrATENS MOCTOSHHOTO TOKa): (OPMYJIHPOBATH MPOBEPSIEMbIC
OPEANON0oKEeHUs,, coOMpaTh YCTAaHOBKY M3 NPEAJIOKEHHOro 000pyIoBaHus,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

BBIIIOJIHATE IIPAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEJIBbHOM BJIaXXHOCTH
BO3ayXa, CHUJIbI TOKA, HAIPAKCHUA C HUCIIOJIb30BAHHMCM AHAJIOTOBBIX HpI/I60pOB u
JaTIUKOB (1)I/I3I/I“IeCKI/IX BCJIMYMWH, CPABHUBATHL PC3YJIbTAThI I/ISMCPGHHﬁ C YUCTOM
BaﬂaHHOﬁ a0COJIFOTHOM IMOTPCHIHOCTHU,

IPOBOJUTh HCCIIEOBAHUE 3aBUCUMOCTU OJHOW (DU3MUECKON BEIMYUHBI OT
JPYrol C WCHOJB30BAHUEM NPSIMBIX HU3MEPEHHH (3aBUCHMOCTH COIPOTUBIICHHUS
IIPOBOJAHUKA OT €r0o JUIMHBI, IUIOLIAAU IIONIEPEYHOIO CEYEHHUS U YAEIBHOIO
COIIPOTHUBJICHUSA BEILECTBA [IPOBOJHUKA, CWIIbI TOKA, UAYILEr0 Yepe3 POBOJHUK, OT
HaIIpsDKEHMS Ha IIPOBOAHUKE, UCCIIEA0BAHUE ITOCIIEN0BATEIILHOTO U NTAPAIIEIIBHOTO
COEJIMHEHUW MPOBOJHMKOB): TUIAHUPOBATH HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATD U3MEPEHHUSI, CIEAYS PEAJIOKEHHOMY TUIaHY, (PUKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOW 3aBUCHMOCTU B BHJE TAaOIUI U TIpadHUKOB, IPOBOAUTH BBIBOABI IO
pe3yNbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BeIMYMH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHHMKA, paboTa U MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl TNPEMJIOKEHHOM HWHCTPYKLMM, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI;

coOI0/IaTh MpaBWiia TEXHUKH O€30MacHOCTH Tpu padoTe ¢ J1abopaTopHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh NPUHLUIIBI IEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € MCIIOJIb30BAHUEM HMX OIMCaHUs (B TOM YHCIIE: CUCTEMa OTOIICHUS
JIOMOB, THUTPOMETp, TMapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUETUYHUK
AIEKTPUUECKOM BSHEPIruM, 3SJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (IPUMEPBI), IIEKTPUUECKUE MPEAOXPAHUTEIN, IJIECKTPOMArHuUT,
ANEKTPOJBUTATENb IOCTOSIHHOTO TOKA), WCIHONb3Yysl 3HAaHUA O CBOMCTBax
bu3MUecKuX SBICHUN U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

29



pacrno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE TPHUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pUCYHKaM (GKMJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBISATh CXEMbl DJIEKTPUYECKUX LIETEeH C MOCIeI0BATENbHbBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYCHUS
AJIEMEHTOB AJIEKTPUUECKUX LENEH;

IPUBOJUTH MPUMEPHI (HAXOAUTh UH(OPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIONBb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUus
Oe3omacHoCcTH Tpu OOpalleHuu ¢ MpuOOpaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHHUSI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHHUS B
OKPYKaIoLIEN CpeIe;

OCYIIIECTBIIATh OUCK MHGOpMaIu GU3HIeCcKoro cojepkanus B MIHTepHETE,
Ha OCHOBE UMEIOIINXCS 3HAHUW U ITyTEM CPAaBHEHUS TOMOJHUTENBHBIX HCTOYHUKOB
BBIJICTISATh MH(MOPMAIIMIO, KOTOpas SIBJISICTCS MPOTUBOPEUYHMBOM HIIM MOXET OBITh
HEJO0CTOBEPHOM;

HCIIOJIB30BATh IIPU BBIIIOJHCHUHU y‘I€6HLIX 3a,Z[aHHﬁ HAaY4YHO-IIOIIYJIIPHYIO
JUTCPATYpy (1)I/ISI/II‘IGCKOI“O COACPKaHUA, CIIPABOYHBIC MaTCpualibl, PCCYPChI CCTH
I/IHTepHeT, BJIaACTh IIPUCMaMH KOHCIICKTHUPOBAHHA TCKCTA, HpGO6p330BaHI/IH
I/IH(bOpMaI_[HH n3 OI[HOﬁ 3HAKOBOW CHCTEMBI B APYIVIO;

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE U KpaTKUE YCTHbIE COOOLICHMUS,
00o6mIass uHGOpMaALUI0 U3 HECKOJbKMX HCTOYHUKOB, B TOM 4YHCIE MyOJUYHO
MIPEACTABIATH PE3YJIbTAThl IPOESKTHOM WIIM UCCIIE0BATEIBCKOM NEITENbHOCTH, IPU
TOM T'PaMOTHO HMCIOJIb30BaTh M3YyUYEHHBIN MOHATUWHBIN ammapaT Kypca (U3HKH,
CONPOBOKJIATh BBICTYIJICHHE MPE3ECHTALNEN;

MPU  BBITOJTHCHUM YYEOHBIX TPOCKTOB W HCCIEAOBAaHUN (PU3MUECKHUX
MPOIECCOB  pacHpeneNsiTh O0s3aHHOCTH B TPyHIe B COOTBETCTBHH C
MOCTABJICHHBIMU 33J]a4aMH, CJICIUTh 3a BBHINIOJIHEHUEM TIUIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, OIEHWBATh COOCTBEHHBIM BKJIAJ B JCSTEIBHOCTH TPYIIIHI,
BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, TPOSBISAS TOTOBHOCTh
paspeniaTb KOH(QIUKTHI.

peIMETHBIC pe3yJIbTaThl OCBOCHUS MPOrPAMMBI 110 (PU3HUKE K KOHITY OOy4YeHUS
B 9 kJtacce:

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YypPOBHE JIOJDKHBI  OTpa)aThb
c(OpPMHUPOBAHHOCTh Y 00YHAIOLIUXCS YMEHUIA:

UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MAaTEPUAIIbHASL TOUYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  ABWXKEHus, jaepopmauus  (ympyras,
IJlacTUYecKasl), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
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neperpy3ku, HEHTP TSHKECTH, aOCOTIOTHO TBEPOE TEJO, LIEHTP TSKECTH TBEPIOTO
TE€a, PAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, MH(pa3ByK H
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JANbHO30PKOCTb, CIIEKTPBI UCITYCKaHUS M IOTJIOLICHHUs, albpa-,
OeTa- ¥ raMMa-U3J1y4eHHUs, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuyath sBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJCHUE
T€JI, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aHMMOJIEHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYKACHHbBIE KOJIeOaHMs),
PE30HAHC, BOJHOBOE  JBW)KCHHME, OTPAXXEHUE  3ByKa, IPSAMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IIPEJIIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIIEKTP M CIOKEHUE CIEKTPAIbHBIX
LBETOB, JUCHEPCHsSl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JIMHENYATOr0 CIEKTpa M3JIy4EHMs) IO ONMCAHMIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

pacrno3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KaIOLIEM
mupe (B TOM uucie (pU3MYECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIHBBHI,
nBrkeHrne IuiaHeT COJHEYHOM CHCTEMBI, PEAaKTHMBHOE JIBHOKCHHE IKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOe
JNEHUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO H PEHTTEHOBCKOIO HW3IyYEHHUH,
€CTECTBEHHBII PAaJMOAKTHUBHBIA (OH, KOCMUYECKHUE JIy4H, pPaTUOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HW3IYyYEHUU Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh M3YYECHHbIE CBOWCTBA TeJl M (PU3MYECKUE SIBIICHUS, HCIOIb3YS
¢uznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEIIEHUE, IIyTh, YIJIOBas CKOPOCTH,
CHJ1a TPEHHUs, CHJ1a YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO MaJICHUS], BEC
TeNa, WMIIYJIbC Teja, UMIYJIbC CHJIBI, MeXaHhdyeckas paboTa M MOIIHOCTb,
NOTEHIMAJIbHASL JHEPrusi Teja, MOMHATOIO HaJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAJIIbHASL 3HEPrUsl CHXKATOW IPYKWHBI, KUHETUYECKasl DSHEPIus, IOJIHas
MEXaHUYEeCKasi SHEPIUsi, MEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CPEIbl), MPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0o0O3HaueHUsT W EeAUMHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (opmyIbI,
CBS3BIBAIOLIUE TaHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMH BEJIMUYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTCPU30BaThb CBOMCTBA TCII, (bHSI/IquKI/IC SABJICHUA U ITPOLCCCHI, UCITOJIL3Ys
3dKOH COXpPaHCHHA OHCPIHUH, 3aKOH BCCMHUPHOI'O  TATOTCHHA, IIPUHIHUII
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Cynepro3snauvn CUJI, IpUHOUII OTHOCHUTCIIbBHOCTHU Fam/me;l, 3aKOHBI HI)IOTOHa, 3aKOH
COXpaHCHHUS HMITYJIbCAd, 3aKOHbI OTPAXXCHHA MW IIPCIOMJIICHHMA CBE€TA, 3aKOHBI
COXpaHCHUA 3apAJ0BOI0 U MAaCCOBOI'O YHUCCII IMIPU AACPHBIX PCAKIHAX, IIPHU 3TOM
q)OpMYJ'II/IpOBaTB 3dKOH U 3aIIMCBIBATb CI'0 MAaTCMATHYCCKOC BBIPAKCHHUC,

OOBSACHATH (PU3NUECKUE TPOLIECCHI M CBOMCTBA TEJI, B TOM YHMCJIE U B KOHTEKCTE
CUTyallUi IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATH ITPUYHHHO-
CIICICTBEHHBIC CBSI3U, CTPOUTh OOBSCHEHHWE U3 2 - 3 JIOTUYECKUX IAroB C
UCIIONb30BaHUEM 2 - 3 M3yYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHHM, (PUIUIECKIX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyeTHbIE 3aa4M (OIMUPAIOIINECS HA CUCTEMY U3 2 - 3 ypaBHEHHUI),
UCIIOJB3YS 3aKOHBI U JOPMYJIBI, CBA3BIBAIOIINE (PU3HMUECKHE BETMYMHBI: HA OCHOBE
aHaJIM3a yCIOBUS 3a/layyl 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHNE
WM U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE IS
peuieHus, MPOBOAMUTH pPACUYEThl M OLCHUBATh PEATUCTUYHOCTH IIOJYYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIMUNHBI,

pacCiio3HaBaTb HpO6JIGMI>I, KOTOPBIC MOXKHO PCIINUTD ITPHU ITIOMOIITHU (I)HSI/IIIGCKI/IX
MCTOAOB, HCIIOJB3yA  OIIMCAHHC  HCCICAOBAHHA, BbIACILITL  IIPOBCPACMOC
IMPCAIIOJIOKCHUC, OICHUBATDL IIPABUJIILHOCTD IIOPAAKA IMPOBCACHUA HCCICIAOBAHUA,
IIPOBOJAUTH BBIBOJAbI, HHTCPIIPCTUPOBATL PC3YJIbTATHI Ha6JHOI[€HI/If/'I H OIIBITOB,

IIPOBOJUTH OMBITHI MO HAOIIOACHUIO (DU3UYECKUX SBIICHUNA WK (PU3NUECKUX
CBOMCTB Ten (M3y4eHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHCHHS DHEPTHH,
3aBUCUMOCTh TIepuojia KOJIeOaHW TPYKUHHOTO MasTHHKA OT MacChl Tpy3a M
JKECTKOCTH TIPY)KUHBI W HE3aBUCUMOCTh OT AaMIUTMTYIbl MaJIbIX KOJICOaHUH,
IPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3lioKeHHe OeIoro cBeTa B CIIEKT,
U3yYeHHE CBOWMCTB M300pa)XeHHsI B TUIOCKOM 3€pKaje UM CBOMCTB H300pakeHHUs
npeaMeTra B coouparoniei JInH3e, HaOJII0IeHUE CIUIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3ITy4EHHUsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HW30BITOUHOTO Habopa
o0OpyZI0BaHUs, OMHUCHIBATh XOJ| OMbITA U €ro pe3ylbTarbl, (HOPMYIUPOBATH
BBIBOJIBL;

POBOJUTH TP HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHUH, Ompeaesss
CpellHee 3HaueHue M3MepsieMOl BeIMUYMHBI ((DOKYCHOE PACCTOSTHUE COOMpAOIICH
JIMH3BI), 000CHOBBIBATH BHIOOP Crioco0a u3MepeHus (M3MEepUTeILHOTO Tpudopa);

OPOBOJUTh  MCCIEAOBAHUE  3aBUCHUMOCTEH  (U3MYECKHX  BEJIMYMH C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHHH (3aBUCUMOCTh IYyTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIB)KEHMHM 0€3 HadyallbHOM CKOpPOCTH, Iepuojaa KosieOaHuiu
MaTE€MaTUYeCKOro MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTIJIa OTPaKEHHs CBETa
OT yrja mNajeHus M yria NpeioMJIeHUs OT Yyria MNajJeHus): IJIAHUPOBaTh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
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MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
IPOBOJUTH BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (CPEAHSS CKOPOCTh U
YCKOpEHHUE Tejla IMpPU PAaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHUE CBOOOJHOIO
NaJIeHUs, )KECTKOCTh MPYKUHBI, KO3PPUIMEHT TPEHUS CKOJIBKEHMSI, MEXaHUYECKast
paboTa M MOUIHOCTh, YacTOTa W IMEpPHOJ KoJeOaHWM MaTeMaTU4eCKOoro u
IPYKMHHOT'O MAsITHUKOB, ONTUYECKasl CUJIa COOMPAIOIIEH JIMH3bI, PaliOaKTUBHBIN
¢doH): MIAHUPOBATH HM3MEPEHHUSA, COOMPATh OSKCIEPUMEHTAIBLHYIO YCTAHOBKY H
BBITIOJIHATD U3MEPEHUS, CIEAYs IPEIIOKEHHON HHCTPYKIIUH, BBIYNCIIATh 3HAYEHNE
BEJIMYMHBl M AHAIM3UPOBATh IOJYYEHHBIE pE3YyJbTAThl C YYETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

coOMIoaTh MpaBujia TEXHUKH O€30MacHOCTU MpHU paboTe C J1abopaTOPHBIM
o0opyI0BaHUEM;

pa3indarb OCHOBHBIC IIPU3HAKK  HN3YUYCHHBIX (1)I/ISI/I‘I€CKHX MOHGHGﬁI
MaTcpuajibHasa TOYKa, a0COJIFOTHO TBCPAOC TCIIO, TOYCYHBIM HUCTOUYHUK CBCTa, JIy4,
TOHKAaA JINH34, INIAaHCTapHad MOACJIb aTOMA, HYKJIOHHAs MOACIIb aTOMHOIO Apa,

XapaKTepU30BaTh NPUHLUIIBI IEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C UCHOJB30BAaHUEM HX ONMUCAHUA (B TOM YHCIE: CIIUJIOMETP, AATUYUKU
IIOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHHMsI, pPAKeTa, 3XOJIOT, OYKH, IEPUCKOIL,
¢doToanmnapar, ONTUYECKUE CBETOBOJbI, CIIEKTPOCKON, JO3UMETpP, Kamepa
BuiibcoHa), HCTIOB3YS 3HAHUSI O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMbIE
(du3nYecKre 3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBl M CXEMATHYHBIC PHCYHKH H3YYEHHBIX TEXHHYECKHUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX TIPOIECCOB TIPH
peIeHNM y4eOHO-TIPAKTHYCCKUX 3a1ad, ONTHYECKHE CXEMBI ISl TMOCTPOSHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

NPUBOJUTH MPUMEPHI (HAXOAUTH MHGOPMAIIMIO O TIPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HH JJIA OOecriedeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pPOBbS M COOJNIOACHUS HOPM SKOJOTUYECKOTO TIOBEACHHUS B
OKPY>KAIOIIEH CPEE;

OCYHIIECTBJIATh TOMCK uH(opMmanmuu B VHTepHETEe, CaMOCTOSITEIBHO
dbopMyIMpysl TOUCKOBBINA 3aMpPOC, HAXOAUTH MYTH OMPENEICHUsI TOCTOBEPHOCTH
MOJIy4YeHHOW MH(OpPMaIMM HAa OCHOBE MMEIOIIMXCSI 3HAHUW M JOTOJHHUTEIBHBIX
HMCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBINOJIHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO
JUTEpaTypy, CHPABOYHBIE MATEpUANIBI, pecypchl ceth VHTepHeT, BIalaeTh
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npUeMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOPMALUU U3 OJHON
3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBCHHBIC INHMCHMCHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE
UHPOPMAIIUK U3 HECKOJbKUX HUCTOYHUKOB, MyOIMYHO MPEACTABIATH PE3yJIbTaThl
NPOCKTHONH WJIM HWCCIICAOBATCIIbCKON JCSITEIBHOCTH, TPU OSTOM T'PAMOTHO
UCIIOJIb30BaTh W3YYCHHBIA MOHATUHHBIN ammapaT U3y4aeMoro pasjeia (GU3uKd 1
COIIPOBOK/IATh BBICTYIUICHHUE MPE3CHTAIMEH ¢ YYeTOM O0COOCHHOCTEH ayJauTOpUU
O0yJaroIITIXCsl.

TemaTHueckoe IJIaHUPOBAHUE

7-i1 k1ace
KounuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue
Ne (uu¢posbie)
n/n |PA3ACTIOB 1 TEM Koutpousupie | [IpakTuieckue | ogpazopaTeasHbie
NPOrpaMMblI Bcero 6 6
padoThI padoThI pecypebl

Pa3nes 1. ®u3nka u ee posib B IO3HAHUM OKPY/KAIOIIEro MUpa

dusuka — Hayka o https://www.yaklass.ru/

1.1 2

IpUpoJIe
19 dusnyeckue 2 1 https://www.yaklass.ru/
"7 | BEIMYUHEBI

EcrtecTBenHoO- https://www.yaklass.ru/
1.3 |mayunenii  Mmeton |2 1

[IO3HAHUSA
Hroro o pasneny 6

Paznen 2. HepBOHa'{aﬂbHLIe CBEC/ICHHUSA 0 CTPOCHUM BeIIECTBA

Crpoenue https://www.yaklass.ru/

BE€IICCTBA

2.1 1

JIBroKeHuE " https://www.yaklass.ru/
2.2 | B3auMOJIENCTBUE 2 1
YaCTHUI BEIECTBA

ArperaTHble https://www.yaklass.ru/
2.3 | cocTosTHUS 2
BEILIECTBA

Wroro no pazueny 5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
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31 Mexanngeckoe 3 https://www.yaklass.ru/
" | IBMOKEHUE

39 Wuepumsi, Macca, 4 1 https://www.yaklass.ru/
"~ | I10THOCTH

3.3 | Cuita. Bugs! cuin 14 1 2 https://www.yaklass.ru/
Wroro no pazneny 21

Pa3nen 4. /laBiieHue TBepAbIX T

€JI, JKHIKOCTEN M ra3oB

JlaBneHue.
Ilepenaua
aBJICHUS
41 |2
KUJKOCTSIMH
razamu

TBCPAbIMU TECJIaAMHU,

u

https://www.yaklass.ru/

JlaBnenue
KUJIKOCTH

4.2

https://www.yaklass.ru/

ATtMocdepHoe
JIaBJICHUE

4.3

https://www.yaklass.ru/

JewcTBue
4.4

HUX TCJIO0

KHAKOCTH M Tasa
Ha IMOTI'Ppy>XCHHOC B

https://www.yaklass.ru/

Hroro no pasaciny

21

Pa3pgen 5. PaGoTa 1 MOIITHOCTD.

JHeprus

Pa6Gora
MOILHOCTb

5.1

u

3

https://www.yaklass.ru/

IIpoctslie
MEXaHU3MBbI

5.2

https://www.yaklass.ru/

Mexannueckas
SHEPrus

5.3

https://www.yaklass.ru/

Hroro no paszneny

12

IToBTOpEeHune

OBLLEE
KOJIMUECTBO
YACOB
[IPOTPAMME

1o

68

12
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8- Ki1ace

HanMeHOBAHMe Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne (undposbie)
o/ |PA3ACI0B 1 TEM B Koutpoubhbie | [IpakTHYecKHe | ggpasopaTebHbIe
NMPorpamMmbl cero
padoThI padoThI pecypesl

Pa3pgen 1. TensioBbIe sIBJICHUS

11 Crpoenue i https://www.yaklass.ru/
"~ | cBOMCTBA BeIIeCTBa
19 Temnosele 21 1 5 https://www.yaklass.ru/
MPOLIECCHI
Hroro o pazneny 28

Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

DneKTpuuecKue https://www.yaklass.ru/
3apsiabl.

3apspKeHHBIC TeNa |
HUX B3aMOJEUCTBUE

2.1

29 [TocTosTHHBIH 20 1 7 https://www.yaklass.ru/

ANEKTPUYECKUN TOK

23 Maruursbie 5 1 15 https://www.yaklass.ru/
SBIICHUS

https://www.yaklass.ru/

DneKTpoMarHuTHas
WHTYKIHSI

2.4

Hroro no paszneny 37

[ToBTOpEeHME 3

OBIIEE KOJIMYECTBO
YACOB I10 | 68 3 14,5
[TPO'PAMME

9-i1 KJ1ace

HaunmeHoBanue KosmmuecTBo yacos DJIeKTPOHHbIE
pa3jae/ioB Hu TEeM (uu¢posBbie)
NPOrpaMMmbl Bcero | KonTpouasbnsle | [IpakTnueckne o0pa3oBaTe/IbHbIE

padoThI paboTnI pecypcebl

Ne
n/n
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Pa3zgen 1. Mexanu4ueckue siBJIeHHUSA

Mexauunueckoe
1.1 |ngBuxenue u croco0Os! |10 1
€ro OIUCaHUsA

https://www.yaklass.ru/

1.2 |B3aumoneiicTBue Ten 20 1 3 https://www.yaklass.ru/
1.3 |3akoHbI cOXpaHEeHUs 10 3 https://www.yaklass.ru/
Wroro no pazueny 40

Pa3zgen 2. Mexann4uecKue K0J1e0aHUA U BOJIHEI

Mexannyeckue https://www.yaklass.ru/
2.1 7 3
KOJIeOaHUsA
99 MexaHuuecKrue BOJIHBI. 8 1 3 https://www.yaklass.ru/
3ByK
Htoro no paznemny 15

Pa3nes 3. DiaeKkTpoMarHuTHOE MOJI€ ¥ 3J1eKTPOMATHUTHbIE BOJIHBI

DNeKTpOMarHuTHOE
noJie u
3.1 6 2
OJICKTPOMArHMTHBLIC
BOJIHBI
Hroro no pasneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

41 3aKOHEBI 5 5
pacipocTpaHEeHUs CBETa

https://www.yaklass.ru/

JIMH3BI W OITHUYECKHUE

https://www.yaklass.ru/

4.2 6 3
npubopsI
43 Pasnoxenue oesoro 3 9 https://www.yaklass.ru/
' CBETa B CIIEKTP
Hroro no paszneny 15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue " https://www.yaklass.ru/
5.1 |mormomenue cBera |4 1
aTOMOM
52 CtpoeHre  aTOMHOTO 5 1 https://www.yaklass.ru/
' spa
5.3 | SnepHble peakuuu 7 1 1 https://www.yaklass.ru/
Uroro no pazgeny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM I MOYJIb
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[ToBTOpeHue " https://www.yaklass.ru/
6.1 00o0mIeHne 9 9
CoJZIepKaHus Kypca
¢busuku 3a 7-9-i knacc
Htoro mo pazneny 9
OBILIEE KOJIMYECTBO 102 97
YACOB I10 ITPOTPAMME

B denepanbHbIX 1 permoHanbHbIX MPOLIEYypax OLIEHKH KauecTBa 00pa3oBaHus

HCIIOJIB3YCTCA IICPCUYCHb

(koauduxaTop)

pacinpcaciaCHHbIX I10 KJ1accaM

pOBEpSEMbIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTesbHOMN
IpOrpaMMbl OCHOBHOTO 0OIIEro OOpa3oBaHHUS W D3JIEMEHTOB COJCP>KaHUS I10

dusuke.

[TpoBepsiembIe TIpEeAMETHBIC PE3YIBTATHl OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHON TPOrpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBaHnus (7 kiacc)

Kox
MpOBEPSIEMOT
0 pe3yJibTara

[IpoBepsiemble TpeIMETHBIE PE3YNbTaThl OCBOCHUS OCHOBHOMU
o0pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATHA

1.2

Pas3InyaTsb SABJICHHA 110 OITMCAHNIO UX XaPaKTCPHBIX CBOMCTB 1 Ha
OCHOBC OIIBITOB, ACMOHCTPHUPYIOIINX OdHHOC (1)I/I3I/I‘-ICCKOG
SABJICHHC

1.3

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3UYECKUX SBJICHUHN B
OKpY)KalollleM MHUpE, B TOM 4YHuCIe (PU3NYECKUE SIBIICHUS B
Npupojie, MPU HSTOM IMEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACISITh CYIIECTBEHHbIC CBOMCTBA (TIPU3HAKH)
(bU3UYECKUX SBICHUN

1.4

OMKCHIBATh M3YUYEHHBbIE CBOMCTBA TeNl U (PU3MUECKUE SIBICHMUS,
UCIONB3Yysl (PU3NYECKHE BETMYMHBI, TPU OMUCAHUU MPABUIIBHO
TPaKkTOBaTh (PU3UYECKUU CMBICI HCIONb3YEMBIX BEIUYMH, HUX
00O3HAaYEHUsT W EOUHULBl (PU3NYECKUX BEIUYUH, HAXOAUTH
dbopMyIibl, CBSI3BIBAIOLIME JAaHHYIO (U3MYECKYI0 BEIUYHHY C
JPYTUMHU  BEIIMYMHAMHU, CTPOUTHh TpaduKu  U3YYCHHBIX
3aBHCUMOCTEH (PU3NYECKUX BEIUUNH

1.5

XapakTepu3oBaTh CBOWCTBA Tes, (U3MYECKHUE SBJICHUS U
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MPOLIECCHI, MCHOJb3Yysl M3YUYEHHBbIE 3aKOHBI, MPU 3TOM JaBaTh
CIIOBECHYI0  (OPMYJUPOBKY 3aKOHAa U  3alMChIBaTh  €ro
MaTEeMaTUYECKOE BhIPAKEHUE

1.6

OOBSACHATH (PU3UUYECKHE SIBJICHUS, IPOLIECCHI M CBOMCTBA TEN, B
TOM 4YUCI€ HU B  KOHTEKCT€ CHUTyallUd  MPaKTHUKO-
OpPUEHTHUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUYUHHO-
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1 - 2 TOTHUYECKHUX
maroB ¢ onopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3MUYECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbIe 3aa4u B 1 - 2 ACHCTBUS, UCIOB3YS 3aKOHBI
U (OpPMYIIBI, CBSA3BIBAIONINE (PU3NICCKUEC BEITUIMHBI: HA OCHOBE
aHallM3a YCJIOBHUS 3aJadd 3alHChIBaTh KPaTKOE YCJIOBHE,
MOJICTABJISTh (PU3UUECKUE BEIMYUHBI B (POPMYIIBI U TIPOBOIUTH
pacyeTsl, HAXOAUTh CIPABOYHBIC JaHHBIC, HEOOXOMMMBIC IS
pemeHuss 3amad, OIEHWBATh PEATUCTHYHOCTh TMOJYICHHOU
(bU3UYECKOM BETMUUHBI

1.8

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOYXHO PELIUTh PU TOMOLIH
(¢u3NYECKUX METOJO0B, B ONMCAHWUU HCCIEIOBAaHUS BbBIACIATH
IpOBEPSIEMOE  MPEANONOKEeHHEe (TUIOTe3y), paszIudarbh MU
MHTEPHPETUPOBAThH MOJYUYEHHBIN pe3yabTaT, HAXOAUTh OIIMOKHU
B XOJI€ OMbITA, JAEJIaTh BHIBOJBI 10 €r0 Pe3yJibTaTaM

1.9

MPOBOJIUTH OMBITHI 1O HAOIOACHUIO (HU3UYECKUX SBICHUM WU
bu3ndecKkux CBOUCTB Tel: (OPMYIHPOBATH TPOBEPSEMbIC
MPEANOJIOKEHUs, COOUpaTh YCTAHOBKY W3 MPEI0KEHHOTO
o0OpyZOBaHUS, 3aMHMCHIBAaTh XOJ OIbBITAa W (HOPMYIUPOBATH
BBIBOJIBI

1.10

BBITIOJIHATDH MPSIMbIE U3MEPEHHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUs MPUOOPOB C
y4eTOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJIUTh KCCIICIOBAHNE 3aBHUCUMOCTH OJHOW (PU3MUECKOU
BEJIMYUHBI OT APYTrOM C MCIOJIB30BAHUEM NPSMBIX U3MEPEHUM,
y4acTBOBaTh B IUIAHUPOBAHMHM Y4YEOHOTO HCCIIEIOBAHUSA,
coOMpaTh YCTAHOBKY U BBIMOJHATH HM3MEPEHUs, CIEays
MPEIIOKEHHOMY TUIaHy, PUKCUPOBATH PE3yJIbTAThI MOTyUYECHHON
3aBUCUMOCTH (U3HYECKUX BEIMYMH B BUJIEC MPEAJIOKEHHBIX
Tabaui, U rpaduKoB, JenaTh BBIBOABI 10 pe3yJbTaTam
MCCIIEIOBAHUS
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1.12

MPOBOJUTh KOCBEHHBbIE M3MEpPEHUsA (PU3NYECKUX BEJIMYUH,
cienysi TpEeAJIOKEHHOW HMHCTPYKLUMH: TPU  BBINOJIHEHUHU
U3MEpPEeHU coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYUCIISITh 3HAYEHUE UCKOMOM BETUUUHBI

1.13

cOONIOIaTh TpaBWiIa TEXHUKHA O€30MacHOCTH TpH padoTre ¢
Ja00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3bIBaTh TMPUHIMUIBI JEUCTBUS MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIIMIIBI TEUCTBUS M3YYEHHBIX
pUOOPOB M TEXHUYECKUX YCTPOUCTB C MOMOIIIBIO UX OMUCAHUS,
UCIIOJIb3Ysl 3HAaHMS O CBOMCTBaX (U3MYECKUX SBICHUU U
He00X0auMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

IPUBOJUTH TPHUMEPHI (HAXOIUTh HH(POPMALMIO O IMpUMEpax)
IPAKTUYECKOTO  MCIONb30BaHUs  (PU3MUECKUX 3HAHUM B
MOBCEIHEBHOM >KM3HM JJs1 oOecnedyeHHsi Oe30MacHOCTU MpH
oOpalieHuu ¢ MpudopaMH M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHUSl 3JI0pPOBbS U COONIOACHUS HOPM SKOJIOTMUYECKOIO
IIOBEJICHNS B OKpYKalOIlEen cpeie

1.16

OCYHIECTBJIATh OTOOpP MCTOYHUKOB HMHPOPMALMK B CETH
WHTEpHET B COOTBETCTBUM C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM,
HAa OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPABHEHUS Pa3INYHBIX
UCTOYHUKOB BBIACIATh HMHPOpPMAIMIO, KOTOpas SBISETCA
IPOTUBOPEUUBON UM MOXKET OBITH HEAOCTOBEPHOM

1.17

UCIIOJIB30BaTh TPHU BBHIMOJHEHUU YUYE€OHBIX 3aJlaHUM Hay4dHO-
MONYJISIPHYIO ~ JUTepaTtypy  (U3HUYECKOr0  COACPKAHMS,
CIIPABOYHBIC MaTEpUAIbI, peCcypchbl ceTth HTEepHET, BIIAAECTh
pueMaMH  KOHCIEKTUPOBAHUS  TEKCTa, MpeoOpa3OBaHHS
nH(pOpMaIMu U3 0JHOM 3HAKOBON CHCTEMBI B IPYTYIO

1.18

CO3/laBaTh COOCTBEHHBIE KpaTKHE TMHCHbMEHHBIE W YCTHBIC
COOOIICHHST HAa OCHOBE 2 - 3 HCTOYHHMKOB WH(MOpMAIUu
bu3nUecKoro colepkaHusi, B TOM 4YHUCJIE NYyOJIMYHO JejaTh
KpaTKHe COOOIIECHUS] O pe3ysibTaTaxX MPOEKTOB WM Y4eOHBIX
UCCIIEIOBAHUM, TP 3TOM TPaMOTHO HCIIOJIb30BaTh HU3YYEHHBIN
MOHATUWHBIMN  ammapaT Kypca  (U3MKH,  COMPOBOXKIATh
BBICTYIUUIEHUE MTPE3EHTALIUEH

1.19

IIpyu  BBIIIOJHCHHUHA yLIe6HI)IX IIPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ
pacipecaciiiaTb 00s13aHHOCTH B rpynomce B COOTBCTCTBUM C
IIOCTABJICHHBIMHM 3aJad4aMH, CJIICAUTH 34 BBIIIOJITHCHHCM IIJIaHa
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NIEHCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKIaJ B
JESITEIbHOCTh  TPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIINX

[IpoBepsiembie 3neMeHTHI copepxanus (7 Kiacc)

Kon Kon [IpoBepsiemMbie 37IE€MEHTHI COICPKAHUS
paszena |3jeMeHTa
1 OU3MKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEI'O MHUPA
1.1 @uszuka - Hayka O npupone. fBineHus NOpUpOABL.
dusnyeckue SABICHUS: MEXaHMYECKHE, TEIIOBbIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBbIC
1.2 ®duznueckne BenuuuHbL. M3Mmepenue (uznueckux
BenuuuH. @Ousndeckue npubopsl. IlorpenrHocts
n3MepeHu. MexX1yHapoIHasl CUCTEMA €IMHUILL
1.3 EcTecTBeHHO-HAyUHBI METOJ MO3HAHUS: HAOIIOJIEHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BHIABUKEHUE TUIIOTES,
HKCIIEPUMEHT MO TMPOBEPKE THUIIOTE3, OOBSICHEHUE
HaO0JII01AEMOT0 SIBJICHUS
1.4 Onucanue GU3NIECKUX SIBJICHUIN C IOMOIIBIO MOJIeNIen
1.5 [IpakTrueckue pabOTHI:
N3mepenue pacCTosiHUMN.
N3mepenune o6beMa KUAKOCTU U TBEPAOTO Tea.
Onpenenenue pasMepoB MaJIbIX TEJ.
N3mepeHne temneparypbl MpU MOMOUIU KUAKOCTHOTO
TEPMOMETpA U JaT4UKa TEMIEPATYPhI
2 I[TEPBOHAYAJIbHBIE CBEJJEHUA O CTPOEHMU BEIIIECTBA

2.1 CTtpocHHE BEIIeCTBA: aTOMBI M MOJICKYIIBI, UX pa3MepBhl.
OneITBI, JTOKAa3bIBAIOIIME  JAUCKPETHOE  CTPOCHHUE
BEIIECTBA

2.2 JBmxenne dactun BemiectBa. CBsA3b  CKOPOCTH
JIBVDKEHUSI YaCTHUL] C TEMIeparypou. bpoyHOBCkoe
JBIKeHue, U dy3us

2.3 B3auMmopelicTBUEe YacTHIl BeEIIECTBa: NPUTSHKECHUE W

OTTAJIKMBaHUC
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2.4

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B,
KUAKOCTEHM ©  TBEpIbIX (KPUCTAUIMUECKUX) Tel.
B3auMocBs3p MEXIy CBONCTBaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISPHBIM
CTpPOEHUEM

2.5

OcobeHnHoCTH arperaTHbIX COCTOSIHUH BOJBI

2.6

[TpakTrueckue pabOTHI:

Onenka JguamMeTpa aromMa METOJIOM psioB  (C
HCIIOJIb30BaHueM (GoTorpaduii).

OnpITel TIO HAOIIONEHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB.

OnpITeI 1O OOHAPYKEHWIO  JCHCTBHS  CHII
MOJIEKYJIIPHOTO TIPUTSHKCHUS

JIBYDKEHWE 1 B3AVMOJIECTBUE TEJI

3.1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUKCHUE

3.2 Ckopoctb. CpenHsisi CKOpPOCTh NpPU HEPABHOMEPHOM
IBIDKEHNU. PacueT myTy u BpeMeHU JBUKCHUS

3.3 SIBnenne nHepuMMU. 3aKOH MHEpLUHU. B3ammopeicTeue
TeJ KaK MPUYMHA U3MEHEHHS] CKOPOCTH JIBUXKEHUS TEl.
Macca kak Mepa UHEpTHOCTH TeJla

3.4 [InoTHOCTH BemecTBa. CBSA3b INIOTHOCTHU C KOJIUYECTBOM
MOJIEKYJI B €TMHUIIe 00beMa BeIecTBa

3.5 Cura KaK XapaKTepruCTHKa B3aUMOJICHCTBUS TEJ

3.6 Cuna ynpyroctu u 3akoH ['yka. M3MepeHune cuibl C
MTOMOIIBIO TMHAMOMETpPA

3.7 SIBneHne TATOTeHUS U cuiia TsokecTru. Cuia TSKECTH Ha
Ipyrux miaHerax. Bec tema. HesecomocTh

3.8 Cuna Ttpenus. TpeHHE CKOJBXKEHUS W TPEHHE TOKOA.
TpeHne B IpUpOJIe U TEXHUKE

3.9 CrnoxxeHue Cuil, HanpaBJICHHBIX MO OJHOM TPSMOM.
PaBHOzAencTBYIOIIAS CHIT

3.10 [IpakTrueckue paboThI
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OnpeneneHue CKOPOCTH PABHOMEPHOIO ABUKEHUS
(mapuka B KUIAKOCTH, MOJEIU BJIEKTPUUYECKOTO
aBTOMOOMJIS U TaK Jiajee).

OmnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUS Opycka
WJIY IIAPUKA 110 HAKJIOHHOW TIOCKOCTH.

OmnpeneneHue WIOTHOCTH TBEPJIOTO Tea.

OnebITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD PACTSKEHUS
(tehopmaniun) Npy>KUHBI OT MPUITOKEHHON CHIIBI.
OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS
CKOJIRKEHHs  OT Beca Tela U Xapakrepa
COIPHUKACAIOUIUXCS TOBEPXHOCTEM

3.11 duznyeckue SBJICHUS B MPUPOJIC: TPUMEPHI TBUKCHUS
C pAa3IUYHBIMH CKOPOCTSIMH B JKHWBOM W HEXKHUBOU
MIPUPOJIE, NEHCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTporucTBa: JMHAMOMETP, TOAIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJ, )KUIKOCTEI 1 TA30B

4.1

HaBnenne TBepmoro tena. CrnocoObl yMEHBIICHHUS U
YBEITUYEHUSI TaBJICHUS

4.2

JlaBneHue raza. 3aBUCUMOCTB JIaBJICHHUS T'a3a OT 00beMa,
TeMrepaTypbl

4.3

Ilepenaya gaByieHUs] TBEPABIMU TEJIAMU, )KUJIKOCTIMU U
razamu. 3axkoH [lackansg. [laeBMaTH4YecKe MaIInHbI

4.4

3aBUCUMOCTh  JIaBJICHHUSI JKUJIKOCTH OT TIJIYOWHBI.
I'mppocraTrueckuii rapanaokxc. CooOmatomuecs
cocyasl. ['napaBimyeckue MexaHu3Mbl

4.5

Atmochepa 3emim U aTMocepHOE  JaBJICHHE.
[IpyunHBl  CyIIECTBOBAHUS  BO3AYIIHOW  OOOJIOYKH
3emuu. OnebIT Toppuuennu. 3aBUCUMOCTh
aTMoCc(epHOro 1aBJIeHUs OT BBICOTHI HaJl YPOBHEM MOPSI

4.6

N3mepenue atmocdepHoro paaieHus. IIpubopbr s
HU3MEPEHUs aTMOC(PEPHOTO AaBICHUS

4.7

JlelicTBHE JXKUAKOCTU U ra3a Ha IOTPYKEHHOE B HHUX
Teno. BwiTankupBaromias (apxumenoBa) cuiia. 3aKoH
Apxumena

4.8

IInaBanue Ten. BoznyxomaBanue
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4.9

[IpakTruueckue pabOTHI:

HccnenoBanre 3aBUCMMOCTHM Beca Tela B BOAE OT
o0beMa MOTPYKEHHOU B KUIKOCTh YaCTH TEJa.
OnpeneneHue BBITAIKABAIOUIEH CHIIBI, AEHCTBYHOLIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOUIEH CUJIbI,
JICVCTBYIOIIEN HA TEJO B XKUJIKOCTH, OT MACCHI TENA.
OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
BBITUIKABAIONIEN CHWIbIL, JIEMCTBYIOUICH HA TEJIO B
KHUIKOCTH, OT 00beMa MOTPY>KEHHON B KUIAKOCTh YaCTU
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHUE
JIOJIKU U OIIPEAEIICHUE €€ TPY30I0IbEMHOCTH

4.10 @u3nyeckue  SBICHUS B NOPUPOJAE:  BIUSHUE
aTMOC(EpPHOrO  JIaBJICHUS HAa JKUBOM  OPTraHU3M,
1JIaBaHue pPbIO

4.11 TexHuyeckue yCTpOMCTBa: COOOIIAIOIINECS COCYAbI,

YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN TpeEcC,
MaHOMETp, OapoOMeTp, BBHICOTOMEp, MOPIIHEBOI HACOC,
apeoMeTp

PABOTA, MOILITHOCTb, SHEPT'UA

5.1 Mexanuueckas pabora

5.2 MexaHnnueckasi MOITHOCTh

5.3 [IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs
I0cKOCTh. [IpaBuiio paBHOBECHS phluara

5.4 [Ipumenenue npaBuiIa paBHOBECHSI pbluara K 0JIOKY

5.5 "3omoroe  mpaBmwio"  MexaHukd.  KoaddummeHt
I1OJIE3HOTO JEVCTBUS MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [TorenuumanbHas SJHEPruu TeIa, NOAHATOrO HaJl 3eMIIeH

5.7 Kunernueckas sHeprus

5.8 [TonHass mMexaHWYecKas SHEpPrusi. 3aKOH M3MEHEHHS U
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH

5.9 [IpakTrueckue pabOTHI:

44




Omnpenenenre padOThl CUIIBI TPEHUS IIPU PABHOMEPHOM
JBHKEHUH TeJja 110 TOPU30HTAIbHOU IIOBEPXHOCTH.
HccnenoBanue yciaoBUI paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IITIOCKOCTH.

N3ydeHne 3aKk0Ha COXpAaHEHHSI MEXaHUYECKOU JHEPTUU

5.10 dusnyeckue SABICHUS B MPUPOJC: phIYard B TeJe
qeIIoBeKa
5.11 TexHudyeckre yCTpoOMCTBa: pbluar, IOJABMXHBIA U

HGHOI[BH)KHI)Iﬁ 6J'IOKI/I, HaKJIOHHAs IIJIOCKOCTD, IIPOCTBIC
MCXaHHN3MBbI B 6I>ITy

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpazoBaTeabpHOM TporpaMmsbl (8 Kiace)

Kon

MIPOBEPSEMOT
O pe3yJibTara

HpOBep}IeMBIe NpCAMCTHBIC PC3YJIbTATbl OCBOCHHA OCHOBHOM
06p330BaT€HBHOﬁ IIporpaMmbl OCHOBHOT'O O6IH€FO 06pa3OBaHI/IH

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasnuyaTh ABJICHUS IO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE (PU3NYecKoe
SIBIICHUE

1.3

pacro3HaBaTh NPOSIBICHUE W3YUYCHHBIX (PU3UUECKUX SIBIICHUM B
OKpY)KaloIlleM MHUpE, B TOM 4YHUCIe (PU3HYECKUE SIBIICHUS B
NpUpoJie, MPU HSTOM TMEPEBOJUTH MPAKTHUUYECKYIO 3a/adyy B
y4eOHYI0, BBIJACISITh CYIIECTBEHHbIC CBOMCTBA (TIPU3HAKH)
bu3nYeCKuX SIBJICHUN

1.4

OMKCHIBATh M3YYEHHBbIE CBOMCTBA TENl U (PU3MUYECKUE SIBICHMUS,
UCIONIBb3Yys (PU3NYECKHe BEIUUYMHBI, IPU OMUCAHUU MPABHIILHO
TPaKkTOBaTh (PU3MYECKHN CMBICI HCHOJIb3YEMbIX BEJIUYHH,
00O3HAaYeHUsT W EOUHULbBI (PU3NYECKUX BEJIWYUH, HaXOIAUTh
(bopMyJIbl, CBSI3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIUYMHY C
JpPYTUMHU  BEJIIMYMHAMH, CTPOUTH TpadUKUd  H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapakTepu3oBaTh CBOWCTBA Tes, (U3UYECKHE SBJICHUS U
MPOIIECChI, UCTOJIb3ysl M3YYEHHBIE 3aKOHBI, MPU 3TOM JlaBaTh
CIIOBECHYI0  (OPMYJUPOBKY 3aKOHAa U  3alMChIBaTh  €ro
MaTeMaTHYECKOE BBIPAKCHHE
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1.6

OOBSCHATHh (PU3HUYECKHE MPOIECCHI K CBOMCTBA TEJI, B TOM YHUCJIC
U B KOHTEKCTE CHTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO
XapaKTepa: BBISBIISATH IPHYNHHO-CIICICTBCHHBIC CBS3H, CTPOUTH
00bsIcHeHre nU3 1 - 2 JOrMYEeCKUX MIAr0B C HOMOIIBI0 1 - 2
W3YYCHHBIX CBOWCTBA (PU3WYECKHX SBICHUH, (PU3NUECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIE 3a1a4d B 2 - 3 NEHUCTBUS, UCIIOIb3YS 3aKOHBI
U GOopMyIIbl, CBA3BIBAIONINE (PU3UUECKUE BEJIMUYMHBI: HA OCHOBE
aHajgu3a YyCJIOBHUS 3aJadd 3alKChIBaTh KpaTKOE YCIIOBHE,
BBISIBJISATh HEJIOCTATOK JAHHBIX I pELICHUs 3a7a4d, BEIOUpaTh
3aKOHBI U (OPMYJIIBI, HEOOXOIUMBIE JITISl €€ PELICHUS, TPOBOAUTD
pacyeTsl M CpaBHUBATh IOJIYYEHHOE 3HaY€HUE (PU3HUECKOU
BEJINYMHBI C U3BECTHBIMH JTAHHBIMU

1.8

pacno3HaBaTh IPOOIEMbI, KOTOPbIE MOXKHO PELIUTH IPU TOMOIIN
(U3MYECKUX METOIOB, HCIONb3Ys OINHCAHHE HCCIEIOBaAHUS,
BBIJICIATh  IPOBEPAEMOE  NPEANOJOKEHUE,  OLECHUBATh
IIPAaBWJIBHOCTh IIOPSIAKA TIPOBENCHUS HCCICIOBAaHMS, AENaTh
BBIBO/IbI

1.9

IPOBOJUTH OMNbBITHI IO HAOJIONECHUIO (PU3UUECKUX SIBICHUN WU
(Gu3MYEeCKUX CBOMCTB Tel: (OPMYJIHPOBATH MPOBEPSEMbIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY M3 MPEII0KEHHOTO
00OpyZOBaHUs, OINHCHIBATH XOJ ONBITA U (HOPMYJIUPOBATH
BBIBO/IbI

1.10

BBITIOJIHSATD MPSAMbBIE U3MEPEHUSI C KCIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOPOB U JIATUYMKOB (DU3UYECKUX BEJIMYUH, CPABHUBATh
pe3yJbTaThl M3MEPEHHM C y4YeTOM 3aJaHHOM a0COIIOTHOM
MOTPEIIHOCTH

1.11

MPOBOJIUTH HKCCIICIOBAHUE 3aBUCHUMOCTU OJIHON (pusnyeckoi
BEJIMYUHBI OT JAPYrOM C HUCIOJIb30BAHUEM IPSIMBIX U3MEPEHUN:
MJIAHUPOBATh UCCIIEIOBAHUE, COOUPATh YCTAHOBKY U BBITIOJHSTH
U3MEPEHUs, CJeAysd NpPeAJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yJbTaThl MOJYYCHHOM 3aBUCMMOCTA B BHUJE TaOIull U
rpauKoB, AeNaTh BEIBOABI 110 Pe3yIbTaTaM HCCIICI0BaHUs

1.12

MPOBOJIUTh KOCBEHHBIC W3MEpPEHUSI (DU3NYECKUX BEITUUMH:
IJIAHUPOBATh U3MEPEHMs, COOMpPATh HKCIEPUMEHTAIHLHYIO
YCTAHOBKY, CJIEIysl MPEII0KEHHOW MHCTPYKIMH, U BBIYUCIATH
3HAYEHHE BEIIUUYUHBI
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1.13

cOOIOIaTh TpaBWiIa TEXHUKHA OE€30MacHOCTH TpHu padore ¢
71a60paTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUS, UCTIOIb3YS
3HaHUS O CBOWMCTBaX (U3MYECKUX SIBICHUW M HEOOXOAUMbIE
bu3nUeckue 3aKOHOMEPHOCTU

1.15

pacrno3HaBaThb  MOPOCThIE  TEXHUYECKHE  YCTPOMCTBA M
U3MEPUTEIbHbIE TPUOOPHI MO CXeMaM M CXEMaTUYHBIM
PUCYHKAaM, COCTaBJISITb CXEMBbI DJICKTPUUECKUX Lenerd ¢
MOCJICIOBATEIbHBIM U MapaJlICIbHBIM COCTMHEHUEM 3JIEMEHTOB,
paziuyasi YCJIOBHbIE 00O03HAUYEHHUS DJIEMEHTOB JJICKTPUYCCKHUX
ereu

1.16

OPUBOJUTH TPUMEPHI (HAXOIUTh HHGPOPMAIMIO O IMpUMEpax)
MPAKTUYECKOTO  HMCIOJIb30BaHUSI  (U3UYECKUX  3HAHUU B
MOBCEHEBHON KU3HU JUJIsi obOecreueHus Oe30MacHOCTH MpU
oOpalieHuu ¢ MpuOoOpaMU M TEXHUYECKUMHU YCTPOUCTBaMH,
COXpaHEHUsI 3JI0POBbsi M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaloOIlIeH cpeJie

1.17

OCYUIECTBIISATH MOUCK MH(POPMALIUU (HPUIUIECKOTO COJICPKAHMS B
cetu VIHTEepHET, Ha OCHOBE MMEIOUIMXCS 3HAHUU M IyTeM
CpPaBHEHUS  JIOMIOJIHUTENIbHBIX  HCTOYHHMKOB  BBIJICTISTH
uH(pOpMaIUIO, KOTOPAasl SBJISETCS MPOTUBOPEUYMBON WIIH MOXKET
OBITH HEJIOCTOBEPHOI

1.18

WCIIOJIB30BaTh IIPU BBINIOJIHCHUU YYE€OHBIX 3aJlaHW Hay4dHO-
MONYJIIPHYIO  JUTepaTypy  (U3UYECKOrO0  COJCpKaHMS,
CIIPABOYHBIC MATEpPUAIBI, PECYpChbl ceTh HHTEpHET; BIaIETh
MpueMaMH  KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpa3OBaHMS
nH(pOpMaIu U3 0JJHOM 3HAKOBON CHCTEMBI B IPYTYIO

1.19

co3laBaTh COOCTBEHHbIE THCHbMEHHBIE W KpaTKWE YCTHBIE
coobmieHusi, 0000mass uHOpPMAIMIO U3  HECKOJIBKUX
WMCTOYHUKOB (PU3UYECKOTO COJICPKAHUS, B TOM YUCIIE MyOJIUIHO
MPEACTABIIATh PE3YJIbTAThl MPOEKTHOW WIIM UCCIEI0BATEIbCKOMN
JEATEIIbHOCTH, MPU 3TOM T'PAMOTHO HCIOJIb30BATh HU3YYEHHBII
MOHATUUHBIA  ammapaT Kypca  (U3MKH,  COMPOBOXKIATh
BBICTYIUUIEHUE MTPE3EHTALIUEH

1.20

IpU  BBITIOJIHEHUH y4YE€OHBIX TIPOEKTOB U  HCCIICIOBaHUMN
(bU3HYEeCKUX MPOIECCOB pacIpeesiTh 00S3aHHOCTH B TPYIINE B
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COOTBETCTBMM C IIOCTaBIECHHBIMHM 3ajadyaMu, CIEOUTb 3a
BBIIIOJITHEHUEM IUIAHA JEHCTBUM U KOPPEKTUPOBATH  €rO0,
aJIeKBaTHO OLICHUBAaThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTH
IPYINbI, BBICTPAMBATH KOMMYHMKAaTHBHOE B3aWMOJIECHUCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI

[IpoBepsiembie 31eMEHTHI coepxkanus (8 Kiacc)

Kon Kon IIpoBepsieMbie 3JIEMEHTBI COJACPKAHUS
paszena |3jeMeHTa
6 TEIIUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETHUECKON
TEOpUU CTPOEHUs BellecTBa. Macca U pa3Mepsl
MoJieKyl.  OnbIThl, MOATBEPXKIAIOIIME OCHOBHBIE
MIOJIO’KEHUS. MOJIEKYJISIPHO-KUHETUUECKON TEOpUU

6.2 Mopnenu  TBepHOro, JKHJIKOTO H©  Ta3000pa3HOTo
coctosiHul BenlecTBa. Kpucramnuueckue nu amopgHbie
Tena

6.3 OOBbscHEHNE CBOMCTB ra30B, JKUAKOCTEH U TBEP/IBIX Tell
Ha OCHOBE IIOJIOKEHWW MOJIEKYJIIPHO-KHHETHYECKON
TEOpUHU

6.4 CMauynBaHHNE U KaMUJUIAPHBIC SBICHUS

6.5 TennoBoe pacIIMpEeHUE U CKATUE

6.6 Temneparypa. CBA3bp Temmeparypbl CO CKOPOCTBIO
TEIUIOBOTO JIBMKEHUS YaCTHI]

6.7 BuyTtpennss SHEprus. CnocoOb1 W3MEHEHUS
BHYTPEHHEH SHEPruu: TeIUIonepeaadya U COBEPIICHHE
paboThI

6.8 Buapl Tennonepenadn: TEMIONPOBOAHOCTb, KOHBEKIUS,
U3ITy4YeHUE

6.9 KomnuectBo  TemioTsl. YjAenbHasi  TEIJIOEMKOCTb
BELIECTBA

6.10 TennooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHUE
TEeIJI0Boro OanaHca
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6.11

[InaBneHue 141 OTBCPACBAHNC KPpUCTAINIMYCCKUX
BEILECTB. Y AC/IbHASI TEIJIOTA MJIaBJICHUS

6.12 [TapooOpa3oBanue u  KoHAeHcauus. Vcrapenue.
Kunenune. VYgaenbHas TemnoTa MmapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEpHOTO
JABIICHUS

6.13 BnaxxHocth Bo3ayxa

6.14 DHeprus TOIJIMBA. Y AeIbHAs TEIIOTa CTOPAHUS

6.15 [IpuHuunel  paboTel  TermoBbiX ABuratened  KITJ]
TEIJIOBOTO JBUratess. TeroBble IBUraTeln U 3alluTa
OKpYXarollen cpeibl

6.16 3aKOH COXpaHEHWSI M [PEBPAIICHHUS DSHEPIrUU B
TEIJIOBBIX MPOIeccax

6.17 [IpakTrueckue padOTHI:

OnbIThI 10 0OHApYKEHHIO NEUCTBUSA CHUJI
MOJIEKYJISIPHOTO IIPUTSKECHHUS.

OneITel IO BBIPALIMBAHUIO KPHUCTAJJIOB IOBAPEHHOMN
COJIA MJIU caxapa.

OnbiTel 1O HAOMIOAEHUIO TEIJIOBOIO PaCHIMPEHUS
ra3oB, )KUJIKOCTEN U TBEPABIX TEIl.

Omnpenenenre AaBleHUs BO3yXa B 0aJUIOHE IIITPUILIA.
OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHUS
BO3JlyXa OT €ro 00beMa 1 HarpeBaHUs WM OXJIAKICHUS.
IIpoBepka TUIOTE3bl JTUHEMHONW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKON TPyOKE OT
TEMIIEPATYPHI.

HabGnronenue n3meHeHUs: BHYTPEHHEH SHEPIUM Tela B
pe3ysbTare Teronepeayi 1 padoThl BHEUTHUX CHIL.
Hccnenosanue SABJICHUS TeIrI000MeHa pu
CMEILIMBAHUU XOJIOAHON U TOPSYEH BOJBI.
OnpeneneHue KOJMMYECTBA TEIUIOTHI, IOJYYEHHOIO
BOJIOM IIPU TEIJIOOOMEHE C HarpeThiM METAJUIMYECKUM
LAJIMHIPOM.

OnpeneneHue yIenbHOW TEIJIOEMKOCTH —BEIIECTBA.
Hccenenosanue nporecca UCIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJ1a
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6.18

dusnueckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE
HATsDKEHHE W KalWwUISIpHbIE SBICHUS B NPUPOE,
KpPHUCTAJUIBI B IpHUpoO/IE, n3nydueHue ConHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, WHesl, CHeTa

6.19

TexHuyeckre yCTpPOWMCTBA: KANWUIAPHI, IMPUMEPHI
MCIIOJIb30BaHUsl KPUCTAIIOB, )KUAKOCTHBIN TEPMOMETD,
JATYUK TEeMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETpP, MapoBas TypOHHA,
JIBUTaTEJIb BHYTPEHHETO CTOPaHUS

OJIEKTPUYECKHNE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpu3anus Tel. J[Ba poja 3IEeKTPUUYECKUX 3apsa0B

7.2 B3anmoneiictBue 3apsokeHHBIX Ten. 3akoH Kyona
(3aBUCUMOCTD CHUJIbI B3aMMOJICUCTBUSI 3apsKEHHBIX Tl
OT BEJIMYMHBI 3aPSA0B U PACCTOSTHUS MEXTY TEIaMH)

7.3 DIEeKTpUUECKOE noJie. HanpspkeHHoCTh
aNeKTpuyeckoro mouss. IlpuHuun — cyneprno3unuu
AIEKTPUUYECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE)

7.4 Hocurenu »51eKTpUYECKUX 3apsAIoB. DJIEMEHTApHbIN
anekTpuueckui 3apsa. Crtpoenue atoma. [[poBogHUKY 1
JIUBJIEKTPUKHU

7.5 3aKOH COXpAaHEHUS IEKTPUUECKOTO 3apsiaa

7.6 OJEKTPUYECKUA  TOK.  YCIOBUS  CyLIECTBOBAHUS
AIEKTPUUYECKOTO TOKA. CTOYHUKHN TOCTOSIHHOTO TOKA

1.7 HencTBus AIEKTPUYECKOTO TOKa (TeruioBoe,
XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUA TOK B
YKUJIKOCTSIX U ra3ax

7.8 Onektpuueckas uenb. Cuna Toka. ODIJIEKTPUYECKOE
HaIpsKEHHE

7.9 ComnpoTuBiieHue MIPOBOJHUKA. VYnenbHoE
CONPOTHUBJICHUE BEILIECTBA

7.10 3akoH OMa U1l ydacTKa 1enu

7.11 [locnenoBaTenbHOE W HapajuIeIbHOE COCIUHEHUE
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IMPOBOJHHUKOB

7.12 PaGota w MOIIHOCTH SJIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

7.13 DNEeKTPUYECKUE 1IENU U NOTPEOUTENN SIECKTPUUECKON
sHepruu B ObITY. KOopoTKoe 3ambikaHue

7.14 [locTosiHable MarHuThl. B3anMozeiicTBUE MOCTOSTHHBIX
MarHuTOB

7.15 MarnutHoe mnojie. MarHuTtHOe mnoJjie 3eMJId U €ro
3HAYCHHUE IS )KU3HU Ha 3eMIie

7.16 OneiT OpcTena. MarHuTHOE 1oJIe 3IEKTPUIECKOT O TOKA.
[IpuMeHEHUE ANEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBE MArHUTHOIO TOJS HA MPOBOJHHUK C TOKOM.
DneKTpoABUraTeb NOCTOSHHOIO TOKa. Mcnonb3oBanue
DIEKTPOABUTATENIEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOpTe

7.18 Oneitel ®apages. fIBneHne  3IEKTPOMArHUTHOM
naaykuuu. [Ipasuio Jlenna

7.19 DIeKTpOoreHepaTop. Cnioco6bl MOJTYYEHHUS
AIEKTPUYECKON  BHEPruu.  ODJEKTPOCTAHLMHM  Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTUH

7.20 [IpakTruueckue paboOTHI:

OnbITHI 1O HAOJIOICHUIO JICKTPU3AIIMU TEJT UHIYKITUEH
Y TIPU COIPUKOCHOBEHUH.

HccnenoBanne nAEUCTBUS AJIEKTPUYECKOTO IO HA
MPOBOJAHUKH U TUDIICKTPUKH.

COopka u mpoBepka palbOThl JJICKTPUUYECKOW IIETH
MOCTOSIHHOTO TOKA.

N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u perynmpoBaHUE HAMPSIKEHUS.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIETO
yepe3 pPe3UCTop, OT CONPOTUBICHUS PE3UCTOpA U
HaNpsHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTHUBJICHUSI MPOBOJHUKA OT €ro
JUTUHBI, TUIOIIAY TOTIEPEYHOT0 CEYCHUSI U MaTepurala.
IIpoBepka mpaBuia CIOXKEHHUS HANPSKECHUW MPU
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MOCJIEA0BATEILHOM COEAUHEHNHN JIBYX PE3UCTOPOB.
[IpoBepka npaBuia sl CUIJIbI TOKA MIPU HapaJuIeIbHOM
COEIMHEHUHN PE3UCTOPOB.

Omnpenenenue pabOThl AIEKTPUUECKOTO TOKA, HUIYIIETO
4epes3 pe3UCTop.

OnpeneneHne  MOIIHOCTA — 3JIEKTPUYECKOTO  TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYLIETO
4yepes3 JaMIIOYKy, OT HAIPsKEHUS Ha HEll.
Omnpenenenue KII/I narpeBarens.

Hccnenoanue MAarHUTHOTO B3aMMO/ICHCTBUS
MTOCTOSTHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO TOJISI MOCTOSHHBIX MAarHUTOB
pU UX 00bETMHEHUHU U Pa3JICICHUH.

HccnenoBanne ACUCTBUS JIIEKTPUYECKOrO TOKa Ha
MAarHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  CHJIBI
B3aMMO/ICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CUJIbI
TOKa W HaIlpaBJIEHUS TOKa B KaTYIIKE.

N3ydeHne neicTBUs MarHUTHOTO TOJISI HA TPOBOJHUK C
TOKOM.

KonctpyupoBanue u W3YyUYCHHE paboThI
ANEKTPOABUTATEIIS.

N3mepenue KII/] anexkTpoaBUraTeaIbHON yCTaHOBKH.
OMNBITHI O UCCIIEIOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM
WHIYKIUU: HCCIIEIOBAHUE W3MEHEHHUN 3HAYECHUS U
HaIlpaBJICHUS] UHIYKIIMOHHOTO TOKa

7.21

du3nyecKrue SBICHUS B TIPUPOJAC: DICKTPUUECKHUE
SBICHUS B arMmocdepe, DIICKTPUYSCTBO  SKUBBIX
OpraHu3MOB, MATHUTHOE T10JIe 3eMJIH, JIpeid MOITFOCOB,
POJIb MArHUTHOTO TOJIS JIJIs1 )KU3HU Ha 3emiie, MOJISIPHOE
CUSIHUE

7.22

TexHuyeckue yCTpOWCTBA: JJIEKTPOCKON, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUYUK DJICKTPUUECKON SHEPTUH,
AJIEKTPOOCBETUTENbHBIE TNPUOOPHI, HarpeBaTebHbIE
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
NIPENOXPAHUTENH, JIIEKTPOMArHUT, 3JEKTPOJIBUIaTEIb
IIOCTOSIHHOT'O TOKa, TEHEPATOP IMOCTOSIHHOIO TOKa

[TpoBepsiembie TpeOOBaHMS K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
oOpazoBaTeabLHOM TporpaMmsbl (9 kiacc)
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Kon
MIpOBEPSEMOT
O pe3yJibTara

[IpoBepsiemble MpeaMETHbIE PE3YNbTAThl OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00Opa30oBaHus

1.1

HCIIOJIB30BATh N3YUCHHBIC ITOHATHUA

1.2

pa3nuyaTh SBJICHUS 110 ONMIMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOUIUX JIaHHOE (PU3UUECKOE
SIBJICHUE

1.3

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3UYECCKUX SIBJICHUUN B
OKPYXAIoIeM MHpPE, B TOM 4HCIC (U3HUCCKHE SBICHUS B
NpUpoJie, MPU ASTOM IMEPEBOJUTH MPAKTHUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBA (MIPU3HAKH)
bU3HYECKUX SIBICHUM

1.4

ONKCHIBATh W3YYEHHBIE CBOMCTBA TENl U (PU3HUYECKUE SIBICHMUS,
UCIIONIb3Yys (PU3NYECKHE BEIUYUHBI, IPH OMUCAHUU MPABHIIBHO
TPaKkTOBaTh (PU3MYECKHN CMBICI HCHOJIb3YEMBIX BEJIUYHH,
00O3HAaYeHUsT W EOUHULBl (PU3NYECKHX BEIUYUH, HAXOAUTh
(GopMyJIbl, CBS3BIBAIOUIME JAHHYIO (PU3HYECKYIO BEIUYUHY C
OPYTMMHM  BEJIIMYMHAMM, CTPOUTh TpaduKU  HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

1.5

XapakTepu3oBaTh CBOWCTBA Tes, (UBUYECKHUE SBJICHUS U
MPOIIECChI, UCMOJIb3ysl M3YUYEHHBIC 3aKOHBI, MPU ATOM JaBaTh
CIIOBECHYI0 (OPMYJMPOBKY 3aKOHAa U 3alHChIBATh  €ro
MaTeMaTUYECKOE BbIPAKECHHE

1.6

OOBSACHATHh (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh MPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
oOBsiCHeHHE W3 2 - 3 JIOTHMYECKHMX IIIaroB ¢ MOMOMBI 2 - 3
U3YYCHHBIX CBOMCTBA (PU3UYECKHX SBICHUH, (PUINUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIe 3aa4n (OMUPAOIINECs Ha cucTeMy U3 2 - 3
ypaBHEHHUM), UCIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIIHE
dbusznyecKkue BENIWYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3aJadd
3alChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIONINE WU
U30bITOYHBIE JaHHBIC, BBIOMpPATh 3aKOHBI W  (POPMYIIHI,
HEOOXOMMbIE JIsl pElIeHUs], TIPOBOJAUTH PacyeThl U OLICHUBATD
pPEATMCTUYHOCTh  MOJYYEHHOrO  3HAYeHUs  (U3HYECKOM

53




BCINYHMHBI

1.8

pacro3HaBaTh MpoOIeMbl, KOTOPHIE MOXKHO PEIIUTDH MPU MTOMOIITH
(u3NYECKUX METOJIOB, HCIIONIb3Yysl ONMCAHUE MCCIEIOBAHNUS,
BBIJICIATE  IIPOBEPAEMOE  IMPEANOIOKEHUE,  OLEHUBATH
IIPAaBUJIBHOCTh IIOPs/IKA IIPOBEICHUS HCCIEIOBAaHMS, MACiaTh
BBIBOJIbI, MHTEPIPETUPOBATh pPE3yJbTaThl HAOMIOACHUNH U
OIBITOB

1.9

MPOBOJUTH OMBITHI 10 HAOIOACHUIO (DU3UYECKUX SIBICHUM WU
(bu3MYEeCKUX CBOMCTB TEJ: CAMOCTOSITEILHO COOUPATh YCTAHOBKY
U3 U30BITOYHOTO Habopa 000PYI0BaHUs, OMKUCHIBATH X0/ OIbITA
U €r0 pe3yJibTaThbl, POPMYIHPOBATH BHIBOBI

1.10

IPOBOJNUTH NPHU HEOOXOAMMOCTH CEPHUIO NMPSMBIX HU3MEPCHHIA,
ompejieNisisi  CpeAHee 3HAYCHHE  U3MEpPAEMON  BEJIMYUHBI
(bokycHoe paccTosiHMEe coOHparoliel JHUH3bI), 00OCHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MepUTEIHLHOTO Mprubopa)

1.11

IIPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3UUECKUX BEIIMYUH
C  UCIOJIb30BAaHMEM TMPSMBIX HM3MEPEHUH: IUJIAHUPOBATh
UCCJEIOBAHUE,  CAMOCTOSITEIBHO  COOMpaTh  YCTAaHOBKY,
¢ukcupoBaTb  pe3yibTaThl  IOJYYEHHOW  3aBUCUMOCTHU
¢u3nyecKkux BEJIWYMH B BUAE Ta0nMl U rpaduKoB, [enaTh
BBIBOJIBI 11O pE3YJIbTaTaM UCCIIEI0BAHHUS

1.12

MPOBOAUTh KOCBEHHBIC W3MEPECHUS (PU3MUECKUX BEJIMYMH:
IJIAaHUPOBAaTh U3MEPEHUs, COOUpaTh AKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBINOJIHATh U3MEPEHUS, CIEAYS IPEIIOKECHHON
VHCTPYKLHH, BBIYUCIIATh 3HAYCHUE BEJIMUMHBI U AHAJTU3UPOBATH
MOJIyYEHHBIE PE3YyJIbTaThl C YYETOM 3aJaHHOM MOTPEIHOCTH
U3MEpECHUN

1.13

coOI0aTh TMpaBUiia TEXHUKH O€30MACHOCTU MpU padoTe C
71a060paTOPHBIM 000PYAOBAaHUEM

1.14

pa3auyaTh OCHOBHBIC TPU3HAKK HM3YYCHHBIX (U3NUYCCKUX
MoOJIeJICH: MaTepualibHas TOuYKa, aOCOJIOTHO TBEpAOE TEIIo,
TOYCYHBIA MCTOYHUK CBETa, JIy4, TOHKAas JMH3a, IUTaHEeTapHas
MOJIejIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siJipa

1.15

XapaKTepU30BaTh MPUHIIMITBI ACHCTBUS N3YYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM HAa WX OTMHCAHUS, UCIIONB3YS
3HaHUS O CBOMCTBaX (U3UYECKUX SIBICHUH M HEOOXOIUMBIC
bu3nUecKue 3aKOHOMEPHOCTU
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1.16

UCTIOJIB30BaTh CXEMbl M CXEMATUYHBIC PUCYHKH H3YYCHHBIX
TEXHUYECKUX  YCTPOWCTB, WM3MEPUTEIBHBIX NPUOOPOB H
TEXHOJIOTUYECKHUX  TPOIECCOB  NPU  PCIICHHUH  Y4eOHO-
NPAKTHYCCKUX 3aJ7a4, ONTHYSCKHE CXEMBI JUIA IOCTPOCHUS
M300PKCHHI B TNTOCKOM 3€pKaJie M COOMpAIOIIeH JTHH3E

1.17

OPUBOJUTH TPUMEPHI (HAXOIUTh HH(POPMAIMIO O MpUMEpax)
MPAKTUYECKOTO  HUCIOJIb30BaHUSI  (U3MYECKUX 3HAHUU B
MOBCEHEBHON KM3HU [JIs1 oOecrieueHus Oe30MacCHOCTU MpHU
oOpameHny ¢ MpuOOpaMu M TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUsS 3/I0pOBbsI M COOJIOJEHUS HOPM 3KOJIOIMYECKOTrO
MOBEACHUS B OKPYXKAIOLIEH Cpeie

1.18

OCYHIIECTBJISATh MOUCK UH(POPMALIUU (PUIUIECKOTO COJICP>KAHMUS B
cetu VHTepHeT, caMoCTOSTEIbHO (OPMYIUPYS TOUCKOBBIN
3ampoC, HAXOAUTh TyTH  OMNPENCIICHUS  JOCTOBEPHOCTH
MOJTY4YeHHOW WH(OpMAIMu Ha OCHOBE HUMEIOIIUXCA 3HAHUU U
JIOTIOJTHUTEIIBHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh TPU BBHITIOJIHEHUHM YYE€OHBIX 3a/laHUi HAy4HO-
NOMYJISIPHYIO ~ JIUTEpartypy  (U3UYECKOTO  COJACpIKaHUf,
CIIpaBOYHBIE MaTepuaybl, pecypcbl cetu VHTEpHET; BlaleTh
NpueMaMu  KOHCIEKTUPOBAHUSA  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIIU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIECHUS Ha
OCHOBE MH(pOPMAITUN U3 HECKOJIBKIUX UCTOYHUKOB (PU3UICCKOTO
coJiepKaHusl, MyOJMYHO MPENCTaBIATh PE3YJIbTaThl MPOEKTHOU
WM HCCIIEIOBATENIBCKON NEATENBHOCTH, IPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIM TMOHATUMHBIN amnmapar HU3y4aeMoro
pazzena (pU3MKKU U CONPOBOXKAAThH BHICTYINIEHHE IIPE3ECHTALIUEH C
y4€TOM OCOOEHHOCTEN ayJJMTOPUH CBEPCTHUKOB

1.21

IpU  BBITIOJIHEHUH y4YE€OHBIX TIPOEKTOB U  HCCIEIOBaHUMN
(bU3UYECKUX MPOLIECCOB pacIpeeisiTh 005I3aHHOCTH B TPYMIIE B
COOTBETCTBHM C TMIOCTABJICHHBIMU 3aJayaMH, CJICOUTh 3a
BBIMIOJIHCHUEM TUJIJaHA JEWCTBUM W KOPPEKTUPOBATH  €rO,
aJIcKBaTHO OIICGHUBATh COOCTBEHHBIN BKJAJ B JEATECIBHOCTD
TPYNIIbI, BBICTPAaMBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peiiaTtb KOHMIUKTHI

[IpoBepsiembie 3neMeHTBI coaepkanus (9 knacc)
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Kon Kon [IpoBepsiembie 371E€MEHTHI COICPKAHUS
paszena |dJeMeHTa
8 MEXAHUYECKUE SABJIEHUA
8.1 Mexannueckoe ABWDKEHHME. MarepuanbHas TOYKA.
Cucrema otcuera
8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO JABUKCHUS
8.3 PaBHOMEpHOE NPSIMOTUHEHHOE IBHXKCHHE
8.4 HepaBHomepHoe npsimonuHelHoe JBrxeHue. Cpeansis
U MTHOBEHHasi CKOpPOCTh Tejla MPU HEPABHOMEPHOM
JBIKEHUN
8.5 YckopeHnue. PaBHOyCKOpEHHOE  TNPAMOJIMHEMHOE
TIBIDKCHUE
8.6 CBobogHoe nagenue. OneiTel ['anumnes
8.7 PaBHOMepHOE nBH)KEHHME IO OKpyx)HOCTH. Ilepuon m
yactoTa oOpauieHus. JIuHeilHass u yrjaoBast CKOPOCTH.
L{eHTpOCTPEMUTEIBHOE YCKOPEHUE
8.8 [TepBbiii 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CyNIEPNIO3UIIUN CHUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 Cuiia TpeHus: cujla TPEHUS CKOJIbXKEHUS, CHIIa TPEHUS
TIOKOSI, IPYTUE BUJIBI TPECHUS
8.14 Cuia TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS.
Y ckopenre cBOOOIHOTO MaeHUs
8.15 JBwxenne tuaner  Bokpyr  Connma.  Ilepsas
KOCMHUYECKasi CKOpocTh. HeBecoMOoCTh U neperpy3ku
8.16 PaBHOBecue  maTepuasibHOW  TOYKU.  AOCOIIOTHO
TBEPJOE TEJIO
8.17 PaBHOBEecHE TBEpHOro TeEjla C 3aKPEIUVIEHHOW OCBIO
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BpauieHuss. MoMeHT cuiibl. LIeHTp TsxecTn

8.18

Nmnynse Tena. U3menenne nmnyiibca. UMmynbc CHAITBI

8.19

3aKOH COXpaHEHUs] UMITYJIbCa

8.20

PeakTuBHOE JABHKCHHC

8.21

Mexannyeckasi paboTa U MOIITHOCTD

8.22

PabGora cun TskecTd, ympyroctd, TpeHus. CBs3b
SHEPrUM U paboThI

8.23

HOTCHHI/IaJIBHaH OQHCpIrusg  TCJllIa, IIOAHATOIO  HaA
IMOBCPXHOCTBIO 3emin

8.24

[ToTeHImanbHas YHEPTUs CKATOU MPY>KUHBI

8.25

Kunernueckas sHeprus. Teopema O KHHETHYECKOU
DHEPIUu

8.26

3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTHH

8.27

[IpakTruueckue pabOTHI:

Omnpenenenue CpelHe CKOPOCTU CKOJIBKEHHUS Opycka
WJIM IBVDKCHHUS IIapUKA 10 HAKJIOHHOM MJIOCKOCTH.
OmnpeneneHue yCKOpeHUs Teaa MPU PaBHOYCKOPEHHOM
JBU>KEHUU 10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHHU

Py PaBHOYCKOPEHHOM JBIDKEHWH 0€3 HadaIbHOU
CKOPOCTH.

[IpoBepka THIOTE3BI: €CIAM TPU PABHOYCKOPECHHOM
JMBIDKEHNN 0€3 HaYaJIbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK P HEYCTHBIX YHCEJ, TO COOTBETCTBYIOIIUE
MPOMEKYTKUA BPEMEHU OJMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TPEHUS CKOJBKEHUS
OT CHJIBI HOPMAJIBHOTO JIABJICHUSI.

Omnpenenenne ko uIeHTa TPEHUS CKOJIBKEHUS.
Omnpenenenre KECTKOCTH TPYKUHBI.

Omnpenenenre padOTHI CUJTBI TPEHUS TIPU PABHOMEPHOM
JBIDKEHUH TeJja 10 TOPU30HTATIBLHOM MTOBEPXHOCTH.
Omnpenenenre pabOTHI CHUJIBI YIPYTOCTH TIPH MOIBEME
rpy3a C  HCIOJIb30BAaHUEM  HEMOIBMIKHOTO U
MMOJABUKHOTO OJIOKOB

8.28

dusznyeckue SBJICHUS B npuponc: NpUIMBbI U OTJIMBLI,
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ABMXKCHHUE IIJIAHCT ConHeuHoM CUCTEMbI, PCAKTHBHOC
ABHKCHUE JXUBBIX OPraHu3MOB

8.29

TexHuueckue YCTPOﬁCTBa: CIInaAoOMCTDp, JaTYUKH
IMOJIOKCHUA, PACCTOAHUA H YCKOPCHUS, PAKCTBI

MEXAHUYECKUE KOJIEFAHMA U BOJIHbI

9.1

KonebartenpHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTUKU
KOJICOaHMIt: TIepUO/], 4aCTOTa, aMILTUTY 1a

9.2

MaremaTrudecKui 51 NPy KUHHbBIN MAasITHUKH.
[IpeBpalieHre 3Heprun Mpu KojaedaTeIbHOM JIBUKEHUU

9.3

3aryxaromue koneOaHus. BpiHyXIeHHbIE KoJeOaHUs.
Pe3onanc

9.4

Mexannueckue BOJHBI. CBOMCTBA MEXaHUYSCKHUX BOJIH.
[IpononsHbIE W MONEpeYHbIC BOJIHBI. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacnpoCTpaHEHUsl. MeXaHMYECKUEe BOJIHBI
B TBEPJOM T€JI€, CEHCMUYECKUE BOJTHBI

9.5

3BYK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Nudpa3Byk u ynpTpa3Byk

9.7

[IpakTrueckue padOTHI:

OnpeneneHue 4acToTbl M IepuoAa  KoJieOaHUM
MaTeMaTUYECKOT0 MasiTHHKA.

Onpenenenne 4YacTOTHl H  TepuoAa  KoJieOaHUM
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Tepuoja KoJieOaHUU
MOABEILIEHHOTO K HUTHU I'Py3a OT IJIMHbI HUTH.
HccnenoBanne 3aBUCHMOCTH TIepHoOJa KoyieOaHUM
MPY>KMHHOTO MAasiTHUKA OT MACCHhI IPy3a.

[IpoBepka HE3aBUCHMOCTH TEepUOaa KoieOaHuil Tpys3a,
MTOABEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U JKECTKOCTHU
npykuHbl. U3MepeHue yckopeHus cBOOOIHOTO MaJeHUs

9.8

DU3NYECKUE SIBIICHUS B MPUPOJE: BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
IIYHaMH, X0

9.9

TexHn4eckrue yCTpPOMCTBA: 3XOJIOT, HCHOJIb30BAHUE
yJIBTPa3BYyKa B OBITY U TEXHUKE
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10

OJIEKTPOMATHUTHOE IIOJIE W O3SJIEKTPOMAI'HUTHBIE

BOJIHbBI

10.1 DNEeKTPOMarHUTHOE MoJie. DIEKTPOMATHUTHBIE BOJHBI.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJTH

10.2 [[Ixana 37€KTPOMarHUTHBIX BOJH

10.3 OnexTpomMarHuTHasi npupojga cBera. CKOpOCTh CBeTa.
BostHOBBIE CBOMICTBA CBETA

10.4 [IpakTHdeckue paboThI:
W3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOMJILHOTO TesieoHa

10.5 duznueckue SBICHUS B TMpUPOJIe: OUOJOTUYECKOE
JIeHCTBUE BUJIUMOTO, yIbTPaduoIETOBOTO u
PEHTI€HOBCKOTO U3ITyYeHUN

10.6 TexHuueckue YCTPOMCTBA: HCII0JIb30BaHUE
AJIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3U

11 CBETOBBIE ABJIEHUA

11.1 JlyueBast Mogenb cBeta. ICTOUHHMKY CBETA

11.2 [IpssmonuHEHOE pacpOCTPAHEHUE CBETA

11.3 OTtpaxenue cBeta. [1ockoe 3epkasio. 3aKOH OTpaKEHUS
CBETa

11.4 IIpenomyieHue cBeTa. 3aKOH TIPEJIOMJICHHMS CBETa.
[TotHOE BHYTpEHHEE OTPAKEHHUE CBETA

11.5 JIunza. Xon mydeil B TMH3E

11.6 Onrtuueckas cuctema QoToanmnapara, MUKPOCKONA U
TeJecKomna

11.7 ['ma3 kak onTuyeckass cucrema. biau3opykocTe u
JTATbHO30PKOCTh

11.8 Paznoxenue 6emnoro cera B ciektp. OnbiTel HptoTOHA.
CrnoskeHne CTeKTpaIbHBIX IIBETOB. [[ucmepcus cBera

11.9 [IpakTruueckue pabOTHI:
HccnenoBanne  3aBUCMMOCTH  yIJIa  OTPayKEHUS
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CBETOBOTO JIy4a OT yIJja MaJeHusl.
M3yueHnne XapaKTepHCTUK H300pakeHUs NpeaMeTra B
TUIOCKOM 3€pKaJie.

HccnenoBanne  3aBUCUMOCTH — YIjla  IPEJIOMJICHHUS
CBETOBOTO JIy4a OT yIJla aJ€HUsl Ha TPaHULE "BO3YyX -
CTEKJIO".

[Tomyuenne m300pakeHUN € TOMOIIBIO COOMparoIIeH
JMH3BIL.

Omnpenenenre (OKYCHOTO PACCTOSHHUS M ONTHYECKON
CHJIBI COOMPAIOIIECH JTH3BI.

OmBITHI IO Pa3NIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnbITEl TIO BOCHPHUATHIO 1LIBETa MPEAMETOB IMPU HX
HaOJII0ICHUH Yepe3 LBETOBbIC (PUIBTPHI

11.10

duznueckne sBICHUS B Tpupoje: 3atMeHus CoHIa 1
JlyHbl, 11BE€Ta TEJN, ONTUYECKUE SABJICHUS B aTMocdepe
(uBeT Heba, pedpakiys, paayra, MUPax)

11.11

TexHnueckue YCTPOUCTBA: OYKH, IIEPUCKOII,
dboToanmnapar, ONTUYECKUE CBETOBOIBI

12

KBAHTOBDGIE ABJIEHUA

12.1

OmnwiTel Pezepdopna u mimanerapHass MoJeidb aTtoMma.
Mogenbs atoma bopa

12.2

Hcnyckanne u IOIVIOLIEHHWE CBETa aToMOM. KBaHTHI.
JIunelyaTteie CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(a-, 6eTa- U raMma-u3Iy4eHus

12.4

Crpoenue aromHoro sigpa. HykinoHHas Mojenb
aTOMHOTrO siipa. 30Tomnbl

12.5

PagnoaxktuBnble npespamenus. [lepuon momypacnana
ATOMHBIX SJIEP

12.6

SnepHpie peakunn. 3aKOHBI COXPAHEHUS 3apsIOBOTO U
MacCOBOTO YHCEII

12.7

9Hepr1/151 CBA3HU aTOMHEIX AJCP. CBs13b MacChl U 9HCPIrun

12.8

Peakiuu cunTesa u genenusd saep. Microunuku sHepruu
ConHua u 38€31

12.9

Slnepnasa oHepreruka. JlelcTBUE  paaMOAaKTUBHBIX
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HSJIy‘ICHI/Iﬁ Ha JXMBbBIC OPIraHU3MbI

12.10 [TpakTrueckue pabOTHI:

HaGmoieHne CIUIOMHBIX W JUHEHYATBIX CIIEKTPOB
U3ITyYeHUSI.

HccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUU YaCTHIIBI
110 TOpMO3HOMY ITyTH (110 hoTorpadusim).

H3mepenue paanoakTUBHOTO (oHA

12.11 dusnyeckue SBICHUA B NPHUPOJE: E€CTECTBEHHBIN

PaIOAKTUBHBIN don, KOCMUYECKHE JTy4H,
PaIMOAKTUBHOE W3IyUYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAIMOAKTUBHBIX H3JIYYEHUH Ha OpraHu3M
yeJioBeKa

12.12 TexHnuueckue yCTPOUCTBA: CIIEKTPOCKOTI,

I/IHI[I/IBI/IIIyaJII)HHﬁ AO3UMCTP, KaMCpa Bunscona

J1st mpoBeieHUs OCHOBHOT'O IOCYIapCTBEHHOIO AK3aMeHa o (pU3HKe (J1ajnee -
OI'D mno ¢usuke) HCHONB3yeTCS MepeyeHb (KOAU(PHUKATOP) MPOBEPSEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOW MPOTpPaMMbI

OCHOBHOTO 00111eT0 00pa30BaHUS U JIEMEHTOB COJICPIKaHUS

[Iposepsiembie Ha OI'D no puznke TpedoBaHUsA
K pe3yJibTaTaM OCBOEHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOT'0 0011IeT0 00pa30oBaHUs

Kox
IPOBEPSIEMOT
0 TpeOOBaHUS

[TpoBepsiembie TpeOOBaHHS K TPEAMETHBIM pe3yjibTaTaM
0a30BOr0 ypOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTeNIbHOM
IporpamMMbl OCHOBHOT'O o011ero oopazosanust Ha ocHoBe PI'OC

1

[Tonnmanue ponu GU3NKK B HAYYHOU KapTUHE MUPA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM
CBA3M M I[IO3HABAEMOCTH SIBJICHUA TPUPOABL, O POJHU
HKCIIEpPUMEHTA B (PU3UKeE, O CUCTEMOOOpa3yrouieil posii PU3NKU
B Pa3BUTHUU E€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00
HBOJIONMM (PU3NUECKUX 3HAHUW M HUX POJM B IETOCTHOU
€CTECTBEHHOHAYYHOM KapTUHE MHpPA, O BKIIAJE POCCUHCKUX U
3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE
IPOLIECCOB  OKPYXKAIOLIETO0 MHpa, pPa3BUTHE TEXHUKU U
TEXHOJIOTUH

3HaHUA 0 BUAAX MaTepuu (BEIIECTBO U TOJIE), O JBHXKCHUU KaK
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croco0e CyIecTBOBaHUS MaTepUH, 00 aTOMHO-MOJEKYJISIPHON
TEOPUH CTPOEHUS BEIIECTBA, O (U3MUECKOU CYUTHOCTH SIBICHUMN
npupoAbl (MEXaHMYECKUX, TEIUIOBBIX, AJEKTPOMATHUTHBIX U
KBAHTOBBIX);

YMEHHE pa3inyaTh SBICHHUS IO OMUCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX TaHHOE
duznyeckoe sBICHNUE;

YMEHHE pAaclo3HABaTh MPOSBICHUE H3YYCHHBIX (U3NUECKUX
SBJICHUN B OKPYXKAIOIIEM MHUpE, BBIACISAS UX CYIIECTBEHHBIC
CBOMCTBa (MPU3HAKH)

Biianenune ocHOBaMM MOHSTUITHOTO annapaTra i CHMBOJIMYECKOTO
s3bIKa (DU3WKKA W WMCIOJB30BAaHUE WX ISl PEHICHUS ydeOHBIX
3aj1ay;

YMEHHE XapaKTepU30BaTh CBONCTBA TeJI, (PU3UUECKUE SIBJICHUS U
MPOLIECCHI, HUCIONb3Ysl (yHIaMEHTaIbHBIE M HAMIUPUYECKUE
3aKOHBI

VYMeHre onMchiBaTh M3YYEHHBIE CBOMCTBA Tel M (PU3UUYECKUE
SIBJICHHSI, UCTIOJIb3YS (PU3UUECKUE BETUUHHBI

Bnagenue ocHoBaMHM METOJIOB HAay4HOTO IO3HAHUS C YYETOM
coOJIr0IeHus ITpaBui 0€30MMaCHOTO TPY/Ja:

HaOMIoIcHEe (PU3MYECKHUX SIBIICHUW: YMEHHUE CaMOCTOSITEIBHO
coOMpaTh SKCIIEPUMEHTAIBFHYIO YCTAHOBKY M3 JaHHOTO Habopa
00Opy/IOBaHUSI 1O WHCTPYKIMH, OMHCHIBATH XOJI ONbITA U
3alChIBaTh €TO PE3yNIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
NPOBEJCHUE TPSIMBIX U KOCBEHHBIX H3MEpPEHUN (PHU3NIECKIX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh H3MEPEHUS, CAMOCTOSITEIHLHO
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY IIO HHCTPYKLHUH,
BBIUMCIIATh 3HAYEHHE BEJIMUMHBI U aHAJIM3UPOBATh NOJyYEHHBIE
pe3ysbTaThl C YYETOM 3aJlaHHOM MOTPEIIHOCTH PE3yJbTaTOB
VU3MEpPECHU;

IPOBEJICHUE HECIIOKHBIX SKCIEPUMEHTANbHBIX HCCIEA0BAHUN;
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
IPOBOANTH HCCIEAOBAaHWE IO WHCTPYKIUH, MPEICTaBIATH
MOJTy4YEHHBIC 3aBUCUMOCTH (DU3MUECKHUX BEJIMYUH B BUJIE TaOJIHIL
U TpaduKOB, YYUTHIBATH MOTPEIIHOCTH, JAENaTh BBIBOABI IO
pe3ynbTaTaM HcCcle0BaHus

[lonnmanue XapakTEepHBIX CBOWCTB (U3MYECKUX Mojelei
(MaTepuanbHasg TOYKa, aOCOJIOTHO TBEPIOE TEJO, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEHW M TBEPABIX TEJ, IJIaHETapHas
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MOJECJIb aToOMa, HYKJIOHHAasA MOACJIb aTOMHOI'O ;mpa) U YMCHHC
IPUMCHATD UX JJIA 00BSCHECHUS (1)I/IBI/I‘I€CKI/IX mpoueccCcoB

YMeHne oOBACHATH (PU3MYECKHUE MPOLECChl U CBOMCTBA Tel, B
TOM 4YHMClie W B  KOHTEKCTE CHUTyallud  MPaKTUKO-
OPUEHTHUPOBAHHOTO  XapaKTepa, B YaCTHOCTH, BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C
OMOpO Ha WU3YYCHHbIE CBOWCTBA (DUMYECKUX SIBICHUM,
¢bu3nYecKue 3aKOHbI, 3aKOHOMEPHOCTU U MOJIETTU

VYMeHue pemats pacueTHble 3a1aun (Ha 6as3e 2 - 3 ypaBHEHHUI),
UCIOJIB3Ysl 3aKOHBI M (POpPMYJbI, CBS3bIBAIOLINE (DU3MUECKHE
BEJIMYMHBI, B YACTHOCTH, 3aIIUChIBATh KPATKOE YCIOBUE 3a/1auH,
BBISIBJISITH HEAOCTAIOUIME JaHHbIE, BHIOMpPATh 3aKOHBl U
dopMyIibl, HEOOXOIUMBIE Uil €€ PELIeHHs, HCIO0JIb30BaATh
CIPABOYHBIE JAHHbIE, IPOBOJUTH pacyeThl W OLIEHUBATh
PEATUCTUYHOCTh  MOJYYEHHOTO  3HAYEHUd  (PU3HYECKOU
BEJIMYMHBI, YMEHHE OIpPEAENATh pPa3MEPHOCTh (PU3NUYECKON
BEJIMYUHBI, TOJIYYEHHOU MTPU PEIICHUU 33]1a41

YMeHue xapakTepu30BaTh NMPUHIUIBI JAEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX IPUOOPOB, M TPOMBIIIJICHHBIX
TEXHOJOTHYECKUX TMPOILIECCOB IO WX OMHCAHUIO, HCIIONb3Ys
3HAaHUSA O CBOMCTBaxX (M3UYECKUX SIBICHUM M HEOOXOIUMBIC
(du3nYecKre 3aKOHOMEPHOCTU

10

YMeHue Hucnonb3oBaTh 3HaHUA O (PU3MYECKUX SIBICHUSAX B
MOBCEHEBHON KU3HU [JIs1 oOecrieueHus Oe30MacHOCTH TpHU
oOpamieHM C OBITOBBIMH MNPUOOpaMH U TEXHHUYECKUMHU
yCTPOMCTBAMH, COXpaHEHHs 370POBbSI U COOJIOACHHUS HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKpYXAIOLIEl cpesie; TOHUMaHue
HEOOXOJMMOCTH  TPUMEHEHUS  JOCTIKCHUH  (QU3UKH U
TEXHOJOTHH JIsl palliOHAIBLHOTO TPUPOIOTIONH30BAHUS

11

OmnwIT MoMcKa, MpeoOpa3oBaHuUs U MPEACTaBICHUS HHDOPMAITUH
(bU3UYECKOTO COoIepKaHUs C HCTIOIB30BaHIEM HH(DOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI;

YMEHHUE OIICHUBATh JOCTOBEPHOCThH TMOJYYCHHOW HH(pOpMAIun
Ha OCHOBE WMEIOIMUXCSA 3HAHUH W JOTOJHUTEIHHBIX
HUCTOYHHUKOB,;

YMEHHUE HCIIOIh30BaTh IPHU BBIMOJHCHUN YYEOHBIX 3aJIaHUN
HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy (GU3UYECKOTO COACpKaHUA,
CIIPaBOYHBIE MaTEpUAIIbI, peCcypchl ceTu MHTepHeT;

BIaJicHUEe 0a30BBIMH HaBbIKaMU MPeoOpa3oBaHus WHGOPMAITUN
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n3 OHHOﬁ 3HAKOBOM CHCTEMBI B APYyryro; yMCHHC CO31aBaTb
COOCTBCHHBIC IMMCHMCHHEIC H YCTHEIC COO6H_ICHI/I$I Ha OCHOBC
I/IH(I)OpMaHHH N3 HCCKOJIBKUX UCTOYHHUKOB

[lepeueHb 2EMEHTOB coJiepxaHusl, mpoBepsemMbix Ha OI'D no pusuke

Kon [IpoBepsieMblil 3IEMEHT COJIEPHKAHUS
1 MEXAHNWYECKUE ABJIEHUA
1.1 Mexannueckoe aBuxkeHue. MartepuanbHas Touka. Cucrema oTcuera.
OTHOCUTENBHOCTh IBUKEHUS
1.2 PaBHOMepHOE W HepaBHOMEpHOE JBHKeHUE. CpenHsisi CKOpPOCTb.
dopmyna sl BEIYUCICHUSI CpeHEN CKOPOCTH:
S
V=—
t
1.3 PaBHOMEpHOE MPSAMOJIMHENHOE JBU>KEHUE. 3aBUCUMOCTh KOOPIMHATHI
Tela OT BpPEMEHHM B CIyda€ PaBHOMEPHOIO MPSMOIMHEHHOIO
JBH>KCHUS:
X(t) = Xo + Vit.
['paduiku 3aBUCHMOCTHM OT BpEMEHHU JUIsl TPOEKIIMH CKOPOCTH,
MPOCKIUHN TMEPEMENICHUS, MyTH, KOOPJIUHATHI MPU PABHOMEPHOM
MPSIMOJIMHEWHOM JIBUKEHUU
1.4 3aBUCUMOCTh ~ KOOpDAMHATHI Tela OT BpPEMEHUM B  Ciyyae

PaBHOYCKOPEHHOTO NMPSIMOJIMHENHOTO JIBUKCHHUS:

t2
X(t) =X, +V, t+a, h

@opMynbl U1 NPOCKUMH MEPEMELICHUsA, ITPOCKLMU CKOPOCTH U
IIPOEKLIIMM YCKOPEHHsSI TMpPU PABHOYCKOPEHHOM IMPSIMOJMHENHOM
JIBU)KCHUU:

t2
5, (1) = Vo, -t +a, 'E'

v, (t) =V, +a, -t
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ax(t) = const,
V2x2 - le2 = 28ySx.

['padukn 3aBUCUMOCTH OT BpEMEHHU s MPOEKIHUU YCKOPEHUS,
IIPOEKIIMM CKOPOCTH, MPOEKIUHU IEPEMEIIECHUA, KOOPAWHATHI MPH
PAaBHOYCKOPEHHOM NPSAMOJIMHEMHOM JBUKECHUH

1.5 CBoboaHoe mageHue. @opmyIibl, OMKUCHIBAIOIIHE CBOOOIHOE MaCHUE
TeJa MO BEPTUKAIM (JIBH)KEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO
MOBEPXHOCTH 3eMiH). ['padmku 3aBUCUMOCTH OT BPEMEHHU IS
MPOCKIUKN YCKOPEHUS, MPOEKIIMU CKOPOCTH U KOOPJUHATHI MpHU
CBOOO/IHOM MaJICHUU Teja MO BEPTUKAIU

1.6 CKOpOCTb  PAaBHOMEPHOTO [JIBIDKEHUS Tella 10 OKPYKHOCTH.
Hamnpasiienue ckopoctu.
dopmyna sl BEIYUCICHUS CKOPOCTU Yepe3 paguyC OKPYKHOCTU U
nepuoj oOpanieHus:

27R
V=—.
T
[{enTpocTpeMUTETBHOE YCKOpPEHHUE. Hanpasnenue
HEHTPOCTPEMUTEILHOTO yCKOpeHusa. Dopmyna i BBIYUCICHUS
YCKOPEHUS:
2
v
au - E .
dopmyiia, CBI3BIBAIOIIAS TIEPHOJT U YACTOTY OOPAIICHUS:
1
V=—
T
1.7 Macca. ITnotHocTh BemectBa. opmyiia 111 BBIYACICHUS TNIOTHOCTH:
m
P=
Vv

1.8 Cuna - BekTopHas puznyeckast BenuunHa. CiioxeHue CHil

1.9 SBnenue nnepuuu. [lepsoiii 3akoH HproToHA

1.10 Bropoii 3akoH HeroToHa:
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! [
F=m-a.

CoHanpaBieHHOCTh BEKTOpPa YCKOPEHHSI Tella M BEKTOpa CHIIBI,
JIEVCTBYIONIEN HA TEJIO

1.11

Bzaumonericteue Tein. Tperui 3akoH HeroToHa:

1 1
I:2—>1 = _F1—>2

1.12

TpeHHe IIOKOA U TPCHHUC CKOJIbKCHUA. CDOpMy.]Ia JJIA BBIYUCIICHUA
MOAYJIsL CUJIbI TPCHUA CKOJIBKCHHUA!

Fszu-N

1.13

Hedbopmarus tena. Ynpyrue u Heynpyrue aedopmanuu. 3akoH
ynpyroi nedopmaruu (3akoH ['yka):

F=k-Al

1.14

Bcemupnoe TAroreHne. 3aKOH BCEMUPHOTO TATOTCHUS:

R

Cuina TspKecTH. Y CKOpeHUue CBOOOHOTO MaJICHUS.
dopmyna Jjs BBIUYMCICHUS] CUJIBI TSKECTH BOJIM3U TMOBEPXHOCTHU
3emin:

F=mg.

JBmxenue mnaHet Bokpyr Coinia. [lepBas kocMuueckass CKOpPOCTb.
HesecomocTs 1 neperpysku

1.15

Wmnynec Tena - BEKTOpHas (pU3NYeCcKask BEIMUNHA.
I 1
p=mv

NMnynibc CHCTEMBI TEIL.
N3menenne nmiynsca. MIMImynbsc cumsl

1.16

3aKkoH COXpPAaHCHHA UMITYJIbCA JJIA 3aMKHYTOﬁ CHUCTEMBI TCII.
| I I
P =m,\V, +m,v, = const.

PeaxktuBHOE nBUMXKEHMUE
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1.17

Mexanuudeckast padorta. opmyna 11t BBIYUCICHUS paOOThI CUJIBI:
A = Fscoso.

MexaHuueckas MOIITHOCTb.

1.18

Kunernueckas u MMOTCHIOUAJIbHAA DHCPT .
(DopMyJIa JJI BBIYMCIICHUA KUHETUYECKOMN OHCPIUu:

myv
Ek :T.

TeopemMa 0 KHHETUYECKON SHEPTHUU.
dopMmyJia Tl BBIYUCICHUS TOTCHIMAIIBHOW SHEPTUH TEJIA, OHATOTO
Hajg 3eMIIEn:

E, = mgh

1.19

Mexannueckast SQHEprus:
E = Ex + Ep.

3aKOH COXpaHEHMS MEXaHW4YeCKoW dHepruu. Popmyna g 3aKOHA
COXpaHEHUs] MEXaHUYECKOW SHEPTHH B OTCYTCTBUE CUJI TPEHUS:

E = const.

[IpeBpanieHre MEXaHUYECKOW YHEPTUM ITPU HAUIMYUU CUJIBI TPEHUS

1.20

[IpocTeie MexaHU3MBL. "30JI0TOE MPABUIIO" MEXAHUKHU.
Peryar. MoMeHT cuitbl:

M = Fl.
Y ciioBue paBHOBECHS phlyara:

Mi+My+...=0.

[ToaBY>KHBIN U HEMOABYKHBINA OJIOKH.

A’IOHG3H6§[

KIIJ] pocThIX MEXaHU3MOB, 1~ A

aTpayCHHas
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1.21

I[aBJIeHI/IC TBEPAOIro TCa.
CDOpMy.IIa AJIs1 BBIYUCIICHUA JAaBJICHUA TBEPAOIrO TCia:

JlaBnenue raza. AtmMocepHoe AaBieHHE.
['uapocratnueckoe AaBJICHUE BHYTPHU KUJIKOCTH.
dopmyna il BEIYUCICHUS JaBJICHUSI BHYTPH KUIKOCTH:

P =pgh+p,,

1.22 3akoH [Tackans. ['mapaBnudeckuii npece

1.23 3akoH Apxumena. dopmyna A omnpeneieHUs BbITAIKUBAIOIIEH
CHWJIBI, ICUCTBYIOIIEH HA TEJIO0, MOTPYKEHHOE B KUJKOCThH WIH ra3:
I:Apx. = pgv
VYcnosue miaBanus Tena. [aBanue cyioB U BO31yXOIJIaBaHUE

1.24 Mexanuueckue KojeOaHusl. AMIUIUTYAa, TEPUOA W 4YacTOTa
kojeOanuii. dopmyna, CBA3BIBaIONIAs  YAaCTOTY U MEPHUOJ
Kojebanmit: V=

T

1.25 MaremaTndeckuii U NPyKUHHBIN MasTHUKH. [IpeBpanienue sHeprum
MpU KOJeOaTeIbHOM JBUKCHUU

1.26 3aryxaroiue koiebanus. BeinyxaeHHbIe Koaebanus. Pezonanc

1.27 Mexannueckue BoJHBL. [IpomonbHbIE U MONEpeyYHbIe BOJIHBL. J[nnHa
BOJIHBI U CKOPOCTh PaCIpPOCTPaHEHUS BOJIHBI:
A=V-T

1.28 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJIHBI Ha
rpaHuIe IByX cpel. MHbpa3Byk U yabTpa3ByK

1.29 [IpakTrueckue paboThI

N3mepenue cpegHer IUIOTHOCTHM BEIIECTBA; ApPXUMEIOBOW CHIJIBL;
KECTKOCTU MPYKUHBI; KOADOUIIMEHTA TPEHHSI CKOJBKEHUS; pabOThI
CWJIBI TPEHHUSI, CUITBI YIPYTOCTH;, CPEAHEN CKOPOCTH IBIKCHHS OpycKa
10 HAKJIOHHOW IIJIOCKOCTH; YCKOpEHHUs Opycka TNpH JBMKCHHH TIO
HAaKJIOHHOW  IJIOCKOCTH; YacTOTBl W  TepHoja  KoyieOaHWi
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MaTEMaTUYeCKOro MasTHHMKA; 4YacTOThl M Tepuojia KosieOaHuin
NPY>KUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEUCTBYIOIIETO HA phbIYars;
paboThl CHJIBI YOPYrOCTU TIPU TMOABEME TIpy3a C TMOMOUIBIO
HETMOJBUKHOTO 0JI0Ka; padO0ThI CUJIBI YIPYTOCTH IIPH MOIBEME Tpy3a C
MTOMOIIIBIO TIOJIBIKHOTO OJIOKA.

HccnenoBanrie 3aBUCUMOCTH  apXMMEIOBOW CHJIBI  OT 0O0beMa
MOTPYKEHHOW YaCTH TeJIa U OT IJIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTHU
BBITAJIKUBAIOMICH CUJIBI OT MACChl T€JIa; CUJIbl TPEHUSI CKOIBKEHUS OT
CUJIbl HOPMAJbHOIO JAaBJICHHS M OT poJa TOBEPXHOCTH; CHIIbI
YOPYroCTH, BO3HUKAIOUIEH B TPYXKUHE, OT CTENEHU AedopManiuu
NPYXKUHBI; YCKOpeHUs Opycka OT yrIjla HakJIOHa HampaBJsioleH;
nepuojia (4acToThl) KoJieOaHUN HUTSIHOTO MAsATHUKA OT JIJTMHBI HUTH;
nepuojia KoyiebaHUM MPYKMHHOTO MasTHUKAa OT MacChl Ipy3a H
KECTKOCTH TPYKHUHBI, HCCIEIOBAHUE HE3aBUCHUMOCTH TMEPHOJIA
KOJICOaHHI HUTSTHOTO MasiTHUKA OT MaccChl Ipy3a.

[IpoBepka ycinoBUsI paBHOBECHSI pblyara

1.30

DU3UYECKUE SIBIICHUS B IPUPO/IC: IPUMEPHI ABUXKEHUS C PA3TUUYHBIMU
CKOPOCTSAMH B )KMBOM M HEKUBOMW IIPUPOJIC, JEUCTBUE CUJIBI TPEHUS B
MPUPOJIE U TEXHUKE, MPWIMBHI W OTJIHMBbBI, JBUKCHUEC ILUIAHET
COJIHEUHOU CHCTEMBI, PEaKTUBHOE JIBUKCHHE KHBBIX OPraHHU3MOB,
phIYary B TeJie YeJIOBEKa, BIMSHNUE aTMOC(HEPHOTO TaBICHUS Ha )KUBOU
OpraHu3M, IUIaBaHUE pPbIO, BOCIPUITHE 3BYKOB JKHMBOTHBIMH,
3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, [IYHAMU, X0

1.31

TexHuueckue yCTpOMCTBA: CHOUIAOMETP, [JATUYUKU TOJIOKEHUS,
paccTossHUS M YCKOpPEHHMS, IUHAMOMETp, MOIIIMIIHUKHU, PAaKETHI,
phluar, MOJBHXKHBIN ¥ HEMOJIBIXKHBINA OJIOKH, HAaKJIOHHAS TJIOCKOCTH,
MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIONIUECS COCY/Abl, YCTPOHUCTBO
BOJOINPOBO/A, TUIAPABIMYECKUI TMpecc, MaHOMETp, OapomeTp,
BBICOTOMEp, MOPILIHEBOM HACOC, apeoMETp, HXOJIOT, HUCIOIb30BaHUE
yJIbTpa3ByKa B OBITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHHSI  MOJICKYJISIPHO-KUHETUYECKON  Teopuu
CTpOeHHus BellecTBa. MoJien TBEPJIOTO, KUJIKOTO U Ta3000pa3HOTO
cocTosiHui BemecTBa. Kpucrammmueckue u amopHbIe Tena

2.2

JIBrxenue vactuil BemecTa. CBs3b CKOPOCTH JBUYKEHHUS YacTHI] C
TemMiiepaTypoil. bpoyHoBckoe aBuxenue, nupdysus

2.3

CmauuBaHue U KallMJUIAPHBIC SABJICHUA
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2.4

TemnoBoe pacliupeHuC U CKATHC

2.5

TermnoBoe paBHOBECHE

2.6

BuyTtpennsiss sHeprus. Pabora u Temsonepegaya Kak CrHoOCOOBI
VU3MEHEHHs] BHYTPEHHEN DHEPIUU

2.7

BI/II[LI TCIUIoNnCpCcaAadn: TCIUIOIPOBOJHOCTb, KOHBCKINA, U3JTYUICHHUC

2.8

HaneBaHHe H OXJIAXKIACHUC TCII. KonnyecTBO TEMIOTHI. Y,ZIGJIBHaSI
TCIINIOCMKOCTbD:

Q=cm(tz - t)

2.9

3aKOH COXpaHEHHUS DSHEPrUM B TEIUIOBBIX IIpolieccax. YpaBHEHHUE
TEIUIOBOTO OaJiaHca:

Q+Q2+..=0

2.10

Hcnapenne n koHaeHcanus. V3mMeHeHHEe BHYTPEHHEW HDHEPIUU B
MPOLIECCE UCTTAPECHUS U KOHACHCAMu. Kunenne skxuakocTu. Y nesbHas
TEIUIOTa MapooOpa30BaHU:

L=9

m

2.11

BnaxnaocTh BO3ayXa

2.12

[InaBnenne u Kpuctaunsanys. VIsMeHeHre BHyTpEHHEN DHEPTHUH [IPU
IJIABJICHUM U KPUCTAJUIM3ALMU. Y I€JIbHAS TEIJI0TA IUIABJICHU:

32

m

2.13

BHyTpeHHsI1 3HEpruss CropaHvss TOIUIMBA. Y AEJIbHAs TEIUIOTa
CropaHus TOILINBA:

q=-=
m

2.14

[Tpununer  paGotel  TermnoBbix asurateneit. KIIJ[ TeroBoro
JIBUTATEJIS

2.15

[IpakTrueckue paboThI

W3mepenne yaenpbHONW TEIMIOEMKOCTH METATMYECKOTO IMIMHIPA;
KOJIMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOM TEeMIEPATyPhI
(UKCUPOBAaHHONH MAacChl, B KOTOPYIO OIYIICH HArpeThId ITUIHHJIP;
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KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HArpeTbiM LWIMHIPOM, IIOCIIE
OIyCKAaHMsS €ro B BOAY KOMHATHOM TEMIIEPaTypbl; OTHOCHUTEIbHOU
BJIQXKHOCTH BO3/1yXa; YAEIbHOU TEIUIOTHI IUIABJICHUS JIbJA.
HccenenoBanne HM3MEHEHMS TEMIIEPATypbl BOABI IPU  PA3IUYHBIX
YCIIOBUSIX; SIBIICHUSI TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJOJHOW H
ropsi4ey BOJBL; MMPOLECCA UCTIAPEHUS

2.16 @u3nuecKue SBICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSIKEHHE U
KaNWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIIBI B IPUPOJIE, U3IIYyUEHUE
Comnnia, 3aMmep3aHre BOJOEMOB, MOPCKHAE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera

2.17 TexHuyeckne yCTpOMCTBA: KaNWJUISIPbl, MPHUMEPBI HUCIIOIb30BAHUS
KPUCTAJUIOB, JKUIKOCTHBII TEPMOMETP, JATYUK TEMIIEPATYPBL, TEPMOC,
CUCTEMA OTOIUIEHUSI JIOMOB, THUTPOMETPBI, IMCHUXPOMETP, MNapoBas
TypOUHa, IBUTATEIh BHYTPEHHETO CTOpaHuUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnekTpuzanus Tei. J[Ba BUa 3JEKTpUUECKUX 3apsI0B

3.2 B3anmoeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpAaHEHUS AIEKTPUUECKOTO 3apsia

3.4 Onektpuueckoe Tmone. HampsskeHHOCTh  AIEKTPUYECKOTO  MOJIS.
[IpuHIMO CynepHo3ULMK AJIEKTPUUYECKUX MOJiIeH (HAa KaYyeCTBEHHOM
YpOBHE)

3.5 Hocurenmu snextpuyeckux 3apsaoB. [[elicTBuE 2NEKTPUYECKOTO OIS
Ha AJIEKTpUUYECKue 3apsibl. [[pOBOHUKY U TUATIEKTPUKH

3.6 [ToCTOSSHHBIN AJIEKTPUYECKUN TOK. J[€MCTBUSI 3JIEKTPUUECKOTO TOKA.
Cuia Toka. HanpsixeHue.
=4

t
A

u==

3.7 DJIEKTPpUYECKOE  CONPOTUBJICHUE.  YJCIBHOE  DJIEKTPUYECKOE

COIIPOTHUBJICHUC!
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3.8

3.9

HOCJ’IGI[OBE[TGJIBHOG COCANHCHUC ITPOBOJHUKOB:

h=IL,)U=U;+U;; R=R; +R.,.
HapaJIJIeJILHoe COCANMHCHHNC ITPOBOJHUKOB PAaBHOTO COITPOTUBJICHUA:

Ui=Uy I =11+ 1 R:%-

CMmemmaHHbIC COCAMHCHM ITIPOBOAHHUKOB

3.10

PaboTa 1 MOUTHOCTb JEKTPUUYECKOTO TOKA.

A=U-1-t;P=U"1

3.11

3akoH J[xxoyns-Jlenna:

Q=17"R-t

3.12

OnbiT Opcrena. MarHuTHOE MOJI€ MPSIMOTO MPOBOJHUKA C TOKOM.
JIMHMY MarHUTHOW MHAYKIIUU

3.13

MaruuTHoe T1I0JIE  IIOCTOSHHOIO MarHura. Bs3anmoaencTBue
MOCTOSHHBIX MAarHUTOB

3.14

JlelicTBHE MarHUTHOTO TOJIA HAa TPOBOJHUK C TOKOM

3.15

Omneitel @apanes. SBneHne 37eKTpoMarHuTHOW UHAYKUMU. [IpaBuiio
Jlenna

3.16

[IpakTrueckue paboThI

N3mepeHne 31eKTpUYECKOro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTH
IEKTPUUECKOTO TOKA; pabOThI AIEKTPUUECKOTO TOKA.

HccnenoBaHnre 3aBUCUMOCTH  CUJIbl  TOKA, BO3HHUKAIOLIETO B
MPOBOAHUKE (PE3UCTOPHI, JaMIIOUYKa), OT HAIMpPSKEHUS HAa KOHIIAX
MPOBOJHUKA; 3aBUCUMOCTH CONPOTHUBJICHUS OT JJIMHBI TIPOBOJHUKA,
IJIOLIAM €0 MOMEePEYHOr0 CEUECHUS U YACIBHOIO COPOTUBIICHUS.
[IpoBepka mpaBUiia JJI9  DJIEKTPUYECKOTO  HAMPSDKEHUS  TIPHU
MOCJIeI0BATEILHOM COCIMHEHUHU IMPOBOJHUKOB; MpaBuia JJIs CHJIbI
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AIIEKTPUYECKOTO TOKA TIPU TapasieTbHOM COSAMHEHUN MPOBOTHUKOB
(pe3ucCTOpHI U JTAMITOYKA)

3.17

duznyecKkue SBJICHUS B nmpuponc: JSJIICKTPHUYCCKHUC ABJICHUA B
aTMOC(I)epe, QJICKTPHUYCCTBO JKHBBIX OPrdaHU3MOB, MATrHHUTHOC IIOJIC
3CMJ'II/I, I[prI(i) ITOJIFOCOB, POJIb MAIrHUTHOTI'O ITOJIA JJIAA ) KU3HHU Ha 36MJI€,
MOJIIPHOC CUAHUC

3.18

TexHuyeckue yCTpOMCTBA: DJIEKTPOCKON, aMIIEPMETP, BOJIBTMETD,
peocTar, CUETYMK DJIECKTPUUYECKON SHEPTUH, SJIEKTPOOCBETUTEIHHBIC
IPUOOPHI, HarpeBaTeIbHbIC AIEKTPOITPUOOPHI (TmpuMepsI),
AIEKTPUUECKHUE MPETOXPAHUTENH, FTEKTPOMATHUT, JIEKTPOABUTATEIb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSTHHOTO TOKa

3.19

DJIEKTPOMAarHuTHbBIE BOJIHBI. [1IKana 37€KTpOMarHuTHBIX BOJIH

3.20

JIyueBas monenb cBera. [IpsiMonuHETHOE paclpOCTpaHEHUE CBETA

3.21

3akoH oTpaxkeHus cBeta. [nockoe 3epkaiio

3.22

[Ipenomnenue cera. 3aKOH MPEITOMIIEHUS CBETA

3.23

Hucnepcus ceera

3.24

JIunza. Xox naydyed B JsmH3e. PDOKYCHOE pPACCTOSIHUE JIMH3BI.
Ontrueckas cuiia JIMH3HL;

D=1/F

3.25

['na3 kak onTuyeckas cucreMa. OnTuyeckue npudopsI

3.26

[IpakTrueckue paboThI

W3mepenne ONTUYECKON CHiIbl coOMparomeld JUH3bI; (HOKYCHOTO
paccTosiHusl coOuparolel JTMH3bI (10 CBOMCTBY paBeHCTBAa pa3MepoOB
npeaMeTa U u300pakeHus, Korja MpeAMeT PacloioKEeH B JIBOMHOM
doxkyce), mokazaTes MPeJoOMIICHUS CTEKIIA.

HccnenoBanre CBONCTBA M300paKEHUS, MOJYYEHHOTO C TMOMOIIBIO
coOuparomel JIUH3bl; U3MEHEHHs (HOKYCHOTO PpACCTOSHUS JIBYX
CJIOKEHHBIX JIMH3; 3aBUCHUMOCTHU yTrja IPeIOMJIEHUS] CBETOBOTO Jiydya
OT yrJja MaJicHus Ha TPaHule "BO3IyX - CTEKJIO"

3.27

dwusuueckue sBieHus1 B mpupose: 3atMenuss Comnnina u JIyHbI, 1[BeTa
TeJ, ONTUYEcKue siBiIeHuss B arMmochepe (uBeT Heba, pedpakiuus,
paayra, MUPax)

3.28

TexHudeckue  yCTpOWCTBAa: OYKHM, TEpHUCKON, (oToammapar,
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OIITUYCCKHE CBETOBOAbI

4 KBAHTOBBIE ABJIEHUA

4.1 PamnoaktuBHOCTE. Anbda-, Oerta-, ramma-m3nydeHus. Peaxiun
anbda- u Oera-pacmana

4.2 Omnwitel Pesepdopna mo paccesnuro anbda-yactuil. [lnaneraphas
MOJIeJIb aToMa

4.3 CoctaB atomMHOTO siipa. M3o0Tormbl

4.4 [lepnon noisrypacnaia aTOMHBIX SAED

4.5 SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUS 3apsAIOBOIO M MacCOBOIO
qucen

4.6 ®duznyeckue SBICHUS B MPUPOJIC: €CTECTBEHHBIN paUOAKTUBHBIN
dboH, KOCMHYECKHE ITy4d, PaJUOAKTUBHOE H3IyUYCHHE MPUPOIHBIX
MUHEpAJIOB, JEHCTBUE pPAJAMOAKTHUBHBIX H3IYYCHHN HAa OpraHu3Mm
yeJioBeKa

4.7 TexHuueckue  yCTPOMCTBA:  CIEKTPOCKOI,  WHIWBUIYAIbHBIN

AO3UMCTP, KaMCpa BI/IJ'II)COHa, AACPHAA OHCPICTUKA
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