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[Iporpamma  ydyebnoro mpeamera «®Dusnka» Ha ypPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus cocraBieHa Ha ocHoBe TpeboBanuii I'OC OOO u denepanbHOM
paboueit mporpaMmbl BOCITUTAHUS.

COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAOLIEro MUpa.

®uszuka — Hayka o mpupone. fBnenus npupoasl. DHU3NYECKUE SBIICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeaMuuHBL. I3mepenue Qusnueckux BenuuyuH. Dusnueckue
npubopsl. [lorpemnocts u3mepenuit. MexxayHapogHasi cicTeMa €AMHHII.

Kak (¢u3uka wu JApyrue ecTecTBEHHbIE HAayKd HW3Y4yaloT [PUPOLY.
EcTecTBeHHOHAy4HbI METOJA TMO3HAHUSA: HAOIIOJEHUE, IOCTAHOBKA HAy4YHOIO
BONPOCA, BBIABUKEHHE TUIIOTE3, SKCIEPUMEHT MO IMPOBEPKE TUIOTE3, OOBSICHEHUE
HabrogaemMoro saBieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHW4eCKHe, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. @usnueckue NpuOOpPbHl U NPOLEAypa MPSIMBIX M3MEPEHHUI aHAJOTrOBBIM M

U (POBBIM PUOOPOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmpexeneHre UEHbI I€IEHUs NIKAJIbl U3MEPUTENBLHOTO Tprbdopa.
2. M3mepeHue paccTosIHUM.
3. M3mepenue o0bEMa KUIAKOCTH U TBEPJOTO TEA.
4. OmnpeneneHue pa3sMepoB MabIX TeJl.
5. 3mepenue TtemMmeparypel NOpU MOMOIIM >KMIKOCTHOTO TEpMOMETpa U
NaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHnue wuccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCThH IIOJETA
IIapuKa, MYHUIEHHOIO0 TOPU30HTAJBbHO, TeM Ooublle, YeM OO0Jbllle BbICOTA
IIyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aroMbl M MOJEKYJIbl, HWX pa3Mepbl. OmbITHI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenue yactul BemiectBa. CBfA3b CKOPOCTH JABWIKEHUS YacTULl C
TemriepaTypoil. bpoyHoBckoe nBwkenue, auddysus. BzaumomeicTBue dYacTHII
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B, KUAKOCTEW M TBEPABIX
(kpucTaiumyecknx) Tena. B3auMocBsI3b MeXAy CBONCTBaMHM BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSHUSX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.
Hemoncmpauuu.

1.
2.
3.

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.

Ha6nronenue nuddysun.

HaOmroneHue siBieHUi, 00BACHIIOMIMXCS IPUTHKCHUEM W OTTAIKUBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (oTorpadmii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO IPUTSHKEHUSI.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHKECHUE.
Cxopoctb. CpenHsii CKOPOCTb IIPU HEPAaBHOMEPHOM JBWKEHMH. Pacyér mytu wu
BPEMEHU JABHKCHUS.

SIBneHne wHepuuU. 3aKOH MWHEpUUM. B3auMozaeicTBue Ten Kak MNpUYMHA
U3MEHEHHUs CKOPOCTHU IBHXKeHUA Tell. Macca Kak Mepa HHEpTHOCTH Tena. I1moTHOCT
BelecTBa. CBsA3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYI B €IMHHIIE 00BbEMA BEIIECTBA.

Cuia Kak XapakTepUCTHKA B3auMOJEWUCTBUSA Tell. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ NOMOIIBIO JWHAMOMETPA. SIBIIEHHE TATOTEHHUS U CUia
TsokecTu. Cwila TspKecTH Ha Apyrux ruianerax. Bec tema. HeBecomocts. CnoxeHue
CUJI, HaIllpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxeilcTByromass cui. Cuiia TpeHws.
TpeHue CKOJIbKEHHS U TPEHUE NTOKOSA. TpeHne B IPUPOIE U TEXHUKE.

Hemoncmpauyuu.

1
2
3
4.
5
6

Habntoienne MexaHu4eckoro JBUKEHHs Teja.

N3mepenre CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.
HaGntonenue siBneHust MHEPIUU.

HaGnronenue n3aMeHeHusi CKOpOCTH IPU B3aUMOAECHCTBUU TEN.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CroxeHue Cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomuel u onvimol.

1.

OrnpeneneHrne CKOPOCTH PAaBHOMEPHOI'O JBIDKECHHS (IIapuka B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenve cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa II0
HAKJIOHHOM IIOCKOCTH.

Ornpenenenue MI0THOCTH TBEPAOTO TeNA.

OnbIThl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacCTsDKeHHS (aedopmaiun)
MPY>KUHBI OT IPUIIOKEHHOU CHIIBI.



5.

OHBITBI, ACMOHCTPpUPYIOININUEC 3aBUCUMOCTb CHIJIBI TPCHHA CKOJIbKCHUA OT
BECa TCJIa U XapaKTEpa COIIPHUKACAIOIINUXCS HOBCpXHOCTCﬁ.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIEHUS M YBEIWYEHUs JaBieHUs. JlaBlieHHe rasa.
3aBUCUMOCTh JaBJIEHHsSI ra3a oOT oObéMa, Temneparypsl. llepegada naBneHus
TBEPABIMU TEJAMH, JKUAKOCTIMH M razamu. 3akoH Ilackans. ITneBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJICHHUS JKUIKOCTH OT IIIyOMHBL. [ Mapocratmyeckuii
napanokc. Coob1aronuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYHHBI CyIIECTBOBaHHUS
Bo3nymrHOW o000k 3emiu. OmbiT Toppuuennmun. U3mepenue atmocdepHOTo
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBICHUS OT BBICOTHI HAJ YPOBHEM MOPS.
[TpuOops! 115 U3MEpeHHst aTMOCPEPHOTO J1aBICHUS.

JlelicTBUE KUIAKOCTH M ra3a Ha MOTIPYKEHHOE B HUX TeJO. BeITamkuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [Inaanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIEpaTyphl.

ITepenava naBiieHUs )KUIAKOCTBIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnnaeckunii mpecc.

[IposiBienue nercTBUsS aTMOCHEPHOTO JAaBIICHHS.

3aBUCHUMOCTH BBITAJTKUBAIOIICH CHIIBI OT 00BhEMA MOTPY)KEHHOM YaCcTH Tella U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHus TEN: IUIABAHUE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUICHHUS MJOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA.

OmnpeneneHue  BBITAJIKMBAIONICH  CWIbL, JCHUCTBYIOIIEHM Ha  TEJO,
HOrpYyKEHHOE B XKUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAOLIEH CHJIBI, IEUCTBYIOLIEH HA TEJIO B
KHUIKOCTH, OT MaccChl Tea.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAJKUBAIOLICH  CHIIBL,
JIEUCTBYIOIIEH Ha TENIO B KHAKOCTH, OT 00BEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJa U OT MUIOTHOCTHU KUJKOCTH.

KoncrpynpoBanue apeomerpa Wiv KOHCTPYUPOBAHUE JIOAKHU U ONPEICIICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHeprus.
Mexanudeckas pabota. MOIHOCTb.



[IpocTeie MexaHM3MBI: pblYar, OJOK, HAaKJIOHHas TIUJIOCKOCTh. IlpaBuio
paBHOBecus pbiuara. [IpuMmeHeHune npaBuiia paBHOBECHs pbluara K OJIOKY. «30J10TOe
npaBuio» Mexanuku. KIIJ] nmpocTteix MexanusmoB. [IpocTbie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHeTmyeckas H  NOTEHUHMAJbHAs  SHEPIHUsl.
[IpeBpaiienre 0JHOrO BHIA MEXAHHUYECKON DHEPTUM B IPYroi. 3aKOH COXPAHEHUS
SHEPrUu B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHUS MIPU PABHOMEPHOM JBUKEHUU Teja 10

TOPU30HTAJIBbHON MOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. Hsmepenue KII/I HaKITOHHOM IIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Paszpnes 6. TeruioBbie AiBJICHUA.

OCHOBHBIE  TIOJIOKEHHUSI ~MOJIEKYJSIPHO-KMHETUYECKOW TEOPUHM  CTPOCHUS
BellecTBa. Macca W pasmMepbl aTOMOB M MOJIEKYJI. OINBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM — BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB ra3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUM MOJIEKYJISPHO-KMHETUYECKON TEOPHH.
CmaumnBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temnepatypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUYKCHUS
yacTull. BHyTpeHHsas »sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW SHEPIUH:
TerJionepeaaya U coBepileHre padboTel. Buasl Temionepenayun: TEMIONPOBOIHOCTD,
KOHBEKIHUS, U3JIyYEHHUE.

KonudectBo TemnoTsl. YienbHass TEMIOEMKOCTh BellecTBa. [ermiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHME TEIUIOBOro Oananca. [1naBineHue u orBep/ieBaHue
KPUCTAUIMYECKUX BEIIECTB. YenbHass TemiuoTa IuiaBieHus. [lapooOpazoBanue u
koHmeHcanus. Mcmapenme. Kumnenwe. VYjaenpHas TemioTra mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxnocTts Bo3myXa.

DHeprus TOINIUBA. Y IeNIbHAsl TeIIOTa CTOPAHMUSL.

[Ipunuuner pabotel TernoBbix nsuratenedt KIIJ TtemmoBoro nBuratens.
TerutoBble IBUTaTENN U 3aIIUTA OKPYKAOIIEN CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.



Jlemoncmpayuu.

1.
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10.
11.
12.
13.

Habnronenue OpoyHOBCKOTO JABUKEHUS.

Habmonenue nuddysumn.

HaGnronenue siBneHuit cMaunBaHUs U KaMWUISIPHBIX SBJICHUH.
HaGnronenue TemioBoro pacummpeHus Tel.

N3MeHeHue naBiieHUs ra3a NpU HW3MEHEHMM O0bEMa M HarpeBaHUM WIIU
OXJIAKICHUH.

[IpaBuia u3MepeHus TEMITEPATYPHI.

Bue! Termonepenayn.

OxnaxkieHne Tpy COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.
HabGmronenne xuneuus.

Ha6nronenue mocTossHCTBA TeMITepaTyphl P TIaBJICHUH.
Mojaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.
OnbITEI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.
OneITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, KUAKOCTEH H
TBEPIBIX TEIL.

Omnpenenenve AaBieHUs BO3yxa B OajUIOHE IIITPULIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/1yXa OT €ro 00bEMa
Y HarpeBaHMS WM OXJaXKICHUS.

[IpoBepka runores3sbl JUHEWHONW 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTypsbl.

HaGmtonenne wu3MeHeHUss BHYTPEHHEH SHeprud Tela B pe3ysbTare
TeIyIonepeayl U padoThl BHEITHUX CHUJI.

HccnegoBanue sBJIEHHMS TEIJIOOOMEHAa MpPHU CMEIIMBAHUU XOJOJHOM H
ropsueu BOJBI.

Onpenenenre KOJINYECTBA TEIUIOTHI, MOJyUYEHHOTO BOAOH MPH TEIIO0OMEHe
C HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Onpenenenre yieapHON TEIUIOTHI IJIABJIEHUS JIbJA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

Onextpusanus Teda. JlBa pola sIeKTpUYecKUx 3apsnoB. B3aumoneicTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI B3aUMOACHCTBUS 3apsyKEHHBIX
TE€J OT BEJIMYMHBI 3aPS0B U PACCTOSTHUSA MEXKY TEIaMU).



Onextpuyeckoe mnoje. Hanpsoxk€HHOCTh 3nekTpuueckoro mnois. [IpuHnun
CYTIEPIIO3UIIMU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsAIOB. ODJEMEHTAPHBIA JIIEKTPUUYECKHM 3apsi.
Crpoenue aroma. [TpoBOTHUKH U AUAIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsaa.

OJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOTO  TOKA.
Hcrounnkyn MOCTOSIHHOTO TOKa. JIeWCTBHS AJIEKTPUUECKOro ToKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onexktpuyeckas  uenb. Cuina  Toka.  DJIEKTPUYECKOE  HANpPSKEHHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma aJis
y4dacTka uenu. [locnenoBartenbHoe U napajieIbHOE COEANHEHNE MPOBOJHUKOB.

PaGota © MOMmHOCTH dJeKTpuyYeckoro Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUE LIEH U MOTPEOUTENN AIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTostHHBIE MarHUTHI. B3anMoneiCTBUE MTOCTOSAHHBIX MarHMTOB. MarnuTHoe
noJsie. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHue IS AKU3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe 10J1€ IIEKTPUIECKOro ToKa. [[puMeHeHre 3J1eKTpOMarHuToB B TEXHUKE.
JlelicTBHE€ MAarHUTHOTO TMOJISI Ha TMPOBOJAHUK C TOKOM. OJEKTPOJBUTATEIb
MOCTOSIHHOTO ~ TOKa.  Mcrnonb30BaHHWE — BJEKTPOABUTATENIEM B TEXHHYECKHUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBneHue snexkrpoMarHuTHOW WHAyKuuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco6b1 MOJTYYEHUS AIEKTPUUYECKOU SHEPIUH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauyuu.

DJIeKTpU3alus Tell.
JIBa poJia 3IIEKTPUUYECKUX 3apsAA0B U B3AaUMOJCUCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE DIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAST UHIAYKIIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpoBOTHUKM W TUAJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKH TTOCTOSTHHOTO TOKA.
JIeWCTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUUYECKUI TOK B HKHUJKOCTH.
. ['a30BbIM paszps.
. I3MmepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUEeCKOro HAPSKEHUSI BOJTBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUHN.
. BzaumoiericTBrE TOCTOSIHHBIX MAarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue HEBO3MOKHOCTH Pa3/I€JIECHUs MOJOCOB MarHUTa.
MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarnutHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMATHUTHON UHAYKIIUH.

OnbiTel Dapajnes.

3aBUCHUMOCTh HANPABJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

10.
11.
12.

13.

14.

15.

16.
17.

18.

OneITel MO HAOMIOACHUIO BJEKTPU3ALMHM Tl HMHAYKIMEH U TpH
CONPUKOCHOBEHHH.

HccnenoBanne OEWCTBUS  DJIEKTPUYECKOIO TOJSI HA NIPOBOJHUKA U
JUDJIEKTPHKHU.

C6opka u poBepka pabOThI JIEKTPUUECKOH LIETIH TOCTOSHHOTO TOKA.
W3mepenre U peryaupoBaHUe CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAMPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO 4YEpe3 PEe3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnebITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIEKTPUYECKOTO COIPOTHUBIICHHUS
MPOBOJIHMKA OT €ro JJIUHBI, IIOIIAH MONEPEYHOI0 CEYEHUS U MaTepHalla.
[IpoBepka mpaBWiIa CJIOKEHHUS HANPSHKEHUW TPU  TOCIEI0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBwia JUisi CHJIbI TOKa IPU NApAJUIEIBHOM COEIMHEHHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, MAYIIErO 4Yepe3 JIAMIIOYKY, OT
HANPsKECHHS HA HEM.

Onpenenenue KIIJ[ narpeBarens.

WccnegoBanre MarHUTHOTO B3aUMO/ICMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MIPU UX O0BEIUHEHUU U
pazzieNeHun.

HccnenoBanue 1EWCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUSA KaTYIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA U HaIllpaBJICHUS TOKA B KAaTyIIKE.
N3yuyeHue AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.



19. KoHCTpyHpoBaHue u n3y4eHue padOoThl DIEKTPOIBUTATEINS.
20. U3mepenne KII/I anekTpoaBuraTebHON yCTaAHOBKH.
21. OOBITBl IO  HUCCIENOBAHUIO  SBJIEHUSA JJIEKTPOMAarHUTHOW HWHIYKIIHH:
WCCJIEIOBAHNE U3MECHEHUI 3HAYCHUS U HAIPABIICHUSI MHAYKIIHOHHOTO TOKA.
9 KUIIACC

Pa3ngea 8. Mexannueckue siBJICHHUA.

Mexanuueckoe JaBumkeHue. MarepuanbHas Touka. (Cuctema  OTCYETA.
OTHOCUTENIBHOCTh MEXaHMYECKOTO JBWXKEHUs. PaBHOMEpHOE MNPSIMOJIUHEITHOE
nBIKeHUE. HepaBHOMEpHOE mNpsMOJIMHENHOE ABuxkeHue. CpeaHsis U MIHOBEHHas
CKOpOCTb T€Ja IPU HEPABHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHerHoe aBumxeHue. (CBoOoaHOE
naneaue. OnbeITe | amuies.

PaBHOMepHOE ABMXXEHHE MO OKpYKHOCTH. llepron m yacrota oOpalleHwHs.
JIuHeHas u yrioBast CKOpOCTU. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IIepseiii 3akoH HproroHa. Bropoii 3axkoH Herotona. Tperui 3akoH HproToHa.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cunma TSKECTH M 3aKOH BCEMHPHOIO TATOTEHMs. Y CKOpEHHE CBOOOJIHOTO
najgeHus. [[pmkenue rmuianer Bokpyr Cousnna. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue maTepuanbHON TOUkKU. AOCOJNIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenne umnyibca. Mmynbc cuiibl. 3aKOH COXpaHEHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa Cchil TSKECTH, yIPYTrOCTH, TPEHHUS.
CBsi3bp aHepruu U pabotrel. lloTeHuumanbHass 2HEprusi Teja, MOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiM. lloTeHIManbHas sHeprus c:kaTou IpyxkuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HSHEPrUHM. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HabnromeHne MeXaHWYECKOTO JBMIKEHHUS Tela OTHOCHUTEIHLHO Pa3HBIX TET

OTCYETA.
2. CpaBHeHME TyTel M TPACKTOPUN [ABUKEHUS OJTHOTO U TOTrO K€ Teja
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOJIMHEMHOTO IBUKECHMUS.
4. HccnegoBanue Mpu3HAKOB PABHOYCKOPEHHOT'O JBUXKEHUS.
HaGnronenue nBmkeHUS Tela 1Mo OKPYKHOCTH.



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

HaGnronenne MexaHWM4ecKuX SIBIICHUN, MPOUCXOMSIIINX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KaOuHeTa HU3UKH.

3aBUCHUMOCTh YCKOPEHHUsS TeJla OT MacChl Tella U JIEUCTBYIOUIEH HAa HETO
CHUJIBI.

Hab6nronenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUH TEII.

N3MeHeHue Beca Tela Mpyu yCKOPEHHOM JBH)KCHUU.

[lepenaua uMIynbsca npy B3auMOJICUCTBUU TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMIyJibca NpU HEYTIPYTOM B3aUMOACHCTBUM.

CoxpaHeHne UMITyJIbca IPH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHrne MEXaHWYECKOW SHEPruU MPU JBUKEHHUM Teja MOJ JEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

10.

11.

KoncTpynpoBanne Tpakrta s pa3rOHa W JAIbHEHIIErO0 PaBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

OnpeneneHue CpelIHE CKOPOCTU CKOJBXEHUS Opycka WIM JBHKCHUS
[IapyKa Mo HaKJIOHHOW ITOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejla MpPU PAaBHOYCKOPEHHOM JIBUKEHUU 10
HAaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBUXKEHUU 0€3
HAYaJbHOM CKOPOCTH IIyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JTaBJICHHUS.

Omnpenenenre kodduIeHTa TPEHNUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue paboThl CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBIXKCHUU TeJia IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

Onpenenenve pabOThl CWIBI  YIOPYrOCTH TMpPU TOABEME Tpy3a C
MCIIOJIh30BAHHUEM HETIOABUKHOTO U TOJBUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHUS YIHEPTUH.

Pa3znen 9. MexannuecKue KoJie0aHUA M BOJIHBI.



Konebarenbnoe nBumxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOaHUIl: MEpHOJ,
4acToTa, aMIUIUTyAa. MareMaTuueckuil M TpyKUHHBIA MasTHUKH. [IpeBpaienue
SHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue KOJIeOaHHUS. BbIHyX1I€HHbBIE KOJIeOaHHUS. Pe3onanc.
Mexannueckue BoiHbI. CBOMCTBA MeXaHUYECKUX BOJH. [IpoonbHbIE U TTONIEpeYHbIC
BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHUs. MeXaHW4YecKue BOJIHBI B
TBEPIOM TeJie, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue kosiebaHuUi Ten TMOA JEHCTBUEM CHUIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.
PacnipocTpaneHne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYECKH pE30HAHC.

./Ia6opamopubte pabomul u onvimel.

1. OmpexeneHre 4aCTOTHI U MEpUoa KOJIeOaHU MaTEMAaTUYECKOTO MAasITHHUKA.

2. Ormpezenenne 4acTOThI U NIEpUOJIa KoJieOaHUN MPY>KUHHOTO MassTHUKA.

3. HccnemoBanue 3aBUCHUMOCTH TIEpHOJa KOJIEOAHWUN TOJBEIICHHOTO K HUTH

rpy3a OT AJUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepUoa KoieOaHUul MPY>KUHHOTO MAasSTHUKA OT
Macchl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH TepHOJia KojeOaHUU Tpy3a, MOJBEIIEHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IEpUoAa  KoJieOaHUM
MPY>KUHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOIO MaIeHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJIE. DNEeKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
AJIEKTPOMArHuTHHIX BOJIH. [llkama »JeKTpoMarHWTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHasi npupoaa cBeta. CkopocTh cBera. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

o voA W



1. M3ydyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJIEHHUS.

JlyueBas monenb cBera. ctounuku cBera. [IpsMonuHeniHOe pacnpocTpaHeHne
ceera. 3armenusi Connna u Jlynsl. OTpaxenue cpeta. Ilnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lodHoe BHYTpeHHee
oTpaxxeHue ceta. Mcrnonp3oBaHre OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX
CBETOBOJAX.

JIunza. Xon mydeii B nuH3e. OnTuueckas cucrema ¢doroanmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBeta B cnekrp. Omnbitel  HetoToHa. CrnokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtuyeckui CBETOBO/I.

Xox mydeii B cOOUparomieit JInH3e.

XoJ1 Tydel B pacCEerBArOIIECH JIMH3E.

[Tomyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKONA.

10. Moxenb riaasza.

11. Pa3noxenue 6e10ro cBeTa B CIEKT.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanue 3aBUCHMMOCTH yIJla OTPa)KEHUS CBETOBOrO Jiydya OT yrjia
naJieHusl.

2. M3yuenune xapakTepUCTUK U300paKEeHUS MIPEAMETA B TIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPETOMJIEHUS CBETOBOrO Jydya OT yria
naZieHus! Ha TPAHUILE «BO3IYX—CTEKIION.

4. TlonmyueHue n300pakeHHM ¢ MOMOIIBbIO COOUPAIOILEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMpAFOIICH
JIUH3BI.

6. OmBITHI MO PA3JI0KEHUIO OEIIOTO CBETA B CIIEKTD.
OnpITEl MO BOCHPUITHIO IIBETAa MPEAMETOB MPU UX HAOIIOACHUU dYepe3
[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

A o



Omnsitel Pesepdopna u manerapHas mozaens aroma. Moxens aroma bopa.
Hcnyckanue u noriyomenue ceeta atToMoM. KBanTtsl. JIMHedaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- u ramma-usiydeHus. CTpOEHHE aTOMHOTO
anpa. HyknoHHast Mozienb aToMHOTO sifpa. M3oTonsl. PanqnoakTrBHbIE PEBpALICHUS.
Ilepnon nmosrypacriajia aTOMHBIX SAED.

SAnepHble peakuny. 3aKOHBI COXpPAHEHUS 3apsOBOIO M MAacCOBOTO YHCEIl.
OHeprust CBA3M aTOMHBIX saep. CBsA3b Maccel M dHeprud. Peaknuu cuHTe3a u
nenenus saep. Mcrounnku 3eprun ConHna v 3BE3 1.

SAnepnas dHepreruka. JleWcTBUS paaMOAKTUBHBIX W3JIyYCHUM HA JKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4EeHHS U MOTJIOLICHUS.

2. CHexTpsl pa3MYHbIX T'a30B.

3. CnekTp Bomopo/a.

4. HabGmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUCHUI.

6. Perucrpanus usirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyYEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE HEPIHMM YaCTULBI 10 TOPMO3HOMY ITyTH

(o dhoTtorpadusam).

3. W3mepenue paanoakTuBHOro (oHa.

IHoBTOpHUTEIBbHO-0000 1A IIUIT MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINKA MOYJIb MPEIHA3HAUYEH IJI1 CUCTEMAaTH3aluu U
00001IEeHUsT MPEIMETHOTO COJIEP)KAHUSA U OMNbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
OpU HM3YyYEHUM BCEro Kypca (U3MKH, a TaKkkKe JJIsi MNOJATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (U3UKe i1 OOydaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN peIMET.

[Ipy u3ydyeHHH JAHHOTO MOJYJIA PEANTM3YIOTCS M CHCTEMAaTH3UPYIOTCS BUIbI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs AOCTHKEHHE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyueHus,  (Gopmupyercs
€CTECTBEHHOHAy4YHas T'PAMOTHOCTh: OCBOCHHME HAay4YHBIX METOJOB HCCIEIOBaAHUS
ABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBACHATH (U3MUECKHUE
ABJICHMS, TPUMEHSS TIOJyYEHHbIE 3HAHMS, pemaTrb 3aJa4yd, B TOM YHCIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep JaHHOTO paszelia peanu3yeTcs 3a
C4€T TOrO, 4YTO 00YyHarOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

HAa OCHOBE TMOJYYEHHBIX 3HAHMM pacrno3HaBaTh M HAyYHO OOBICHATH
(duznyeckue IBJICHUS B OKPYKAIOLIEH NMPUPOe U MOBCEIHEBHOM KU3HH;



HCIIOJIb30BaTh HAYYHBLIC MCTOJbI HCCIICIOBAHUSA ClJI/IBI/I‘-IeCKI/IX ﬁBJ’IeHI/If/'I, B TOM
YHUCJIC AJIA IIPOBEPKU T'MIIOTE3 U ITOJTYUYCHUA TCOPETUICCKHUX BBIBOJOB,
OOBACHATH HAaY4YHBIC OCHOBBI HanOoyee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TCXHOHOFHﬁ, HaIpuMEep, IMPAKTHYCCKOI'O HCIIOJIb30BAHHA PA3JIMYHBIX MCTOYHHUKOB
OHCPIruy Ha OCHOBC 3aKOHA IIPCBPAICHHA H COXPAHCHHA BCCX HM3BCCTHBIX BHUIOB
OHCPIrun.

IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHUs HAMpPaBICHO HA
JOCTHKCHHE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTrare uzyueHus GuU3MKU Ha ypOBHE OCHOBHOI'O OOILEr0 00Opa30BaHUA Y
oOyuaromerocss OyayT cOpMHUpPOBaHBI CIEAYIOLIME JIUYHOCTHBIE pE3yJbTaThl B
JacTH:

e 1) maTpMoOTHYECKOIr0 BOCIUTAHMS:

e - NIPOSIBIIEHUE MHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSIHHUIO POCCHMCKON
bu3nYecKoil HayKH;

e - IICHHOCTHOE OTHOIIEHNE K JOCTHKCHHUSIM POCCUNCKUX YUEHBIX-(U3HUKOB;

e 2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e - TOTOBHOCTh K aKTUBHOMY yUYacCTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U
THUYECKUX MPOOJIEeM, CBA3AHHBIX C NMPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN

busuKy;

e - OCO3HAHHUEC BAXHOCTH MOPAJBHO-OTHUYCCKHUX IPUHOHUIIOB B JCATCIBHOCTHU
Y4EHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMS:

e - BOCHPHATHE AICTETUYECKUX KauyeCTB (U3UUYCCKOM HAyKu: €€ TapMOHHUYHOTO

IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'O MO3HAHUS:
e - OCO3HAHUE LEHHOCTH (PM3MYECKON HAYKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOIEH KYJIBTYPBI;

e - pa3BUTHE Hay4yHOH JI0003HATENBHOCTH, MHTEpPEca K HCCIeA0BATEIbCKOM
JEATEIbHOCTH;

e 5) popMuUpPOBAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJIBLHOTO 0JIArOMOJIyYHS:

e - OCO3HaHME LIEHHOCTHM Oe30omacHoro oOpa3a JKU3HKU B COBPEMEHHOM

TCXHOJIOIMYCCKOM MHPC, BaXHOCTHU IIPABHII 0e301acHoro IIOBCACHHS Ha
TPaHCIIOPTC, Ha MOOpOorax, C IJ3JICKTPHUUYCCKHMM H TCILJIOBBIM O60pyI[OBaHI/IeM B
JAOMAlIHUX YCIOBHUAX]



e - c(pOPMUPOBAHHOCTH HABBIKA Pe(IIEKCHH, TPU3HAHHE CBOETO MPaBa HA OIIUOKY U
TaKOro K€ IpaBa y JPyroro 4ejoBeKa;

e 6) TPyIOBOIO BOCIIMTAHMS:

e - AKTMBHOE y4yaCTHE B PEIICHHH MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0Opa3oBaTeIbLHON OpraHu3allid, TOPOIa, Kpasi) TEXHOJOTHIECKON M COIMAIbHON
HaIpaBJICHHOCTU, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

e - MHTEpPEC K MPAKTUYECKOMY M3YUYEHUIO MPodecCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTNYECKOT0 BOCTIMTAHUS:

e - OpHUCHTAMA Ha TMPUMEHEHHE (PHU3UYECKUX 3HAHUWA ISl pelieHHsl 3a7ad B
o0JacTh OKpYXKaromiel cpenbl, IJIaHUPOBAHUS TOCTYNIKOB M OIICHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH CpeIbl;

e - OCO3HaHHE TIJI00AJLHOrO XapaKTepa JKOJOTMYECKUX MpoOJieM M IyTeH Hux
pELICHUS;

e 8) amanranumM K HU3MEHSIIOUMIMMCH YCJOBHUSM COLHUAJBHON W TMPHUPOAHOU
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJICUCTBUM NIPU BBHITIOJHEHUU UCCIICIOBAHUN U TIPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

e - TIOBBIIIICHUE YPOBHSI CBOSH KOMIETEHTHOCTH 4Yepe3 IMPaKTUYECKYIO
NeSATEIHLHOCTD;,

e - MOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4YHCIIE (POPMYIHPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHWE Ne(HUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH B 00JacTu
busuKy;

e - IUTAHMUPOBAHHUE CBOCTO PA3BUTHS B IPUOOPETCHUHN HOBBIX (PM3MUCCKUX 3HAHUM;

e - CTpEMJICHHWE aHAJIM3UPOBATH U BBISBISTH B3aMMOCBS3U MPHUPOIBI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OILEHKAa CBOMX JEUCTBHM C YYETOM BIMSHHMS Ha OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIICACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUsT mporpaMMbl 1Mo (GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydwaromierocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIIBHBIC YHUBEpCAJIbHBIC YUCOHBIC NCHCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  y4eOHbIC  JCHCTBUS,  pETYJSATHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS



Bba3oBble Jjornueckue 1eiicTBUA:

BBISBIISIT W XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBIICHMI);

YCTaHABIIMBATh CYIECTBEHHBIA MPHU3HAK KIACCU(PUKALMU, OCHOBAHHS IS
00001IEeHHS ¥ CPaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH M IMPOTHBOPEUHUS B pacCMaTpHBAaEeMbIX (hakTax,
JAHHBIX ¥ HAOJIOJCHUAX, OTHOCIIIUXCSA K (PU3NYECKUM SIBJICHUSM;

BBISBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3U IPH HU3YyYEHUH (UBHIECKHX
SBIICHUN U TPOIIECCOB, JIEJaTh BBHIBOJBI C MCIOJIb30BAHUEM JCTYKTHUBHBIX U
WHAYKTUBHBIX YMO3AKJIIOUEHUN, BBIIBUTATh THIOTE3bI O B3aUMOCBSI3IX
(U3nUEeCKUX BETUYNH;

CaMOCTOSITENIbHO BbIOMpaTh COCOO pelieHus yueOHOW (pu3ndeckoi 3amgadu
(cpaBHeHME  HECKOJBKMX  BApUAHTOB  pEIIEHHWs, BbIOOp  Haumbojee
MOJIXOIAIIETO C YUETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble nucciienoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;
OPOBOJUTH O CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHBIH
(U3HUECKUIl S3KCHEPUMEHT, HEOOJBIIOE HCCIEeJOBaHUE (U3UUECKOrO
SIBIICHUS;

OLICHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMALIUIO, TOIYYEHHYIO
B XOJI€ UCCJIEI0BAHUS WIIN HKCIIEPUMEHTA;

CaMOCTOSTENbHO (POPMYIHPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOICHNS, OTIbITA, UCCIICIOBAHMUS;

MPOTHO3MPOBaTh  BO3MOXKHOE  JallbHEHIee  pa3BUTHE  (UBHUYECKUX
IPOLIECCOB, a TAK)KE BBIABUTATH MPEANOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ unpopmaumeii:

NPUMEHSTh Pa3IMYHbIE METO/bI, HHCTPYMEHTH U 3ampOChl MPH TIOUCKE U
orOope HMH(OpPMAlUMU WM JaHHBIX C YYETOM MPEMAJIOKEHHOW Yy4eOHOH
(bu3uYeCKOM 3a0a9H;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HHGOPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS,;

CaMOCTOSITENIFHO ~ BHIOMpaTh  ONTUMAaJbHYIO  (QOpMYy  MpEIACTaBICHUS
uH($OpPMaLlMU U WUTIOCTPUPOBATH pelIaeMble 33/1a4l HECTIOKHBIMU CXEMaMH,
TuarpaMMaMu, WHOU TpaduKoil U UX KOMOMHAITUSMHU.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

B XoAe oOCyXaeHHs ydyeOHOro marepuajna, pe3yJIbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 33/aBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMON TEMbI U



BBICKA3bIBATh WJICH, HAICJICHHBIC HAa pEIICHHE 3aJaud W TMOJACpKAHUE
0J1aroKeaaTeJIbHOCTH OOIIEHMS,

COTIOCTAaBIIATh CBOU CYXKICHUS C CYXXIACHUSAMHU JAPYTHX YYaCTHHUKOB JIMAJIOTa,
0oOHapy>KUBaTh PA3IMUNEC U CXOJCTBO TO3UITUH;

BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TIPEJICTABIATH PE3YJIBTAThl BBIMOJHECHHOTO (PU3NYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHUMAaTh W MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBUIYaJIbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

MIPUHUMATH I COBMECTHOM JICSITEIIBHOCTH, OPTAaHU30BBIBAThH JICUCTBUS TIO
e€ MOCTMIKCHHIO: PaCIpeAesIATh POJIH, 00CYXIaTh MPOIECCH U PE3yJIbTaThI
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATh CBOIO YacTh PaOOTHI, TOCTHTass KadyeCTBEHHOTO pe3yJjbTaTa II0
CBOEMY HANPABJICHUIO U KOOPAWHHUPYS CBOU ACHCTBHUSA C IPYTHMH UYJICHAMHU
KOMAaH/IbI;

OIICHHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMMHA MPOIAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOIMINX IJIs
penieHnus GU3NIECKUX 3HAHUH;

OpPHUEHTHPOBATbCA B  PA3JIMYHBIX  MNOAXOAAX  IPUHATHS  pELICHUH
(MHAMBUAYaJIbHOE, NPHUHATHE pEIICHUs B Tpynmne, MPUHATHE pelIeHU
rpynmnoi);

CaMOCTOSITENIbHO COCTAaBJIATh AJTOPUTM peUIeHHs] (PU3NYECKON 3a7aud WM
IUIaHa HCCJIENOBaHUS C Y4YETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHU;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U IpeJiararh IjiaH €€ N3MEHEHHS,;
OOBSCHATh  MNPUYMHBI  JOCTHXKEHHUS  (HEAOCTHXKEHHS)  PE3yJIbTaToB
NS TEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM YHUCJIE B XOJ BBIOJTHEHUS
(U3HUECKOro MCClIeJOBAaHUS UM IIPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENLCTB,
W3MEHUBILIUXCS ~ CUTyal[Mii, YCTAHOBJICHHbIX  OMIMOOK,  BO3HHUKILIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa €M U YCIOBUSIM;



CTaBUTH ce0s1 HA MECTO APYTroro 4eJIOBEKa B XOJE CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPyroro;
pU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIieHUH (HU3NUECKUX 3a/1ad WA B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenusi B 7 Kjaacce nNpeiIMETHbIE Pe3yibTaThl Ha 0A30BOM YpPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJIENb, THIOTE3a, CAVMHHUIBI (U3HYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperaTHble  COCTOSIHUSI ~ BemecTBa  (TBEpAOE,  KHUJIKOE,
razoo0pa3Hoe), MEXaHU4YeCKOoe JABMKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIAs cuia, aedopmarius
(ympyrasi, macTu4eckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;
paznmuuath siBiaeHus (nuddy3us, TEIIOBOE BUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE,  HEPAaBHOMEPHOE  JBIDKCHHWE,  HMHEPIIUA,
B3aMMOJICUCTBHE TEJ, PaBHOBECHE TBEPABIX TENI C 3aKPEIJIEHHOM OChIO
BpallleHUs, Tiepeiaya JaBjieHus TBEPABIMU TEIaMU, KUIKOCTIMU U Ta3aMH,
aTMOC(epHOE JaBJCHHUE, IIJJaBaHWE TeEJ, NPEBPAILICHUS MEXaHUYECKOU
DHEPTUH) TIO0 OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBIICHUC;

pacmo3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MYECKUX  SBICHUNW B
OKpYXalollleM MHUpPE, B TOM uYucjie (u3ndeckue SBICHUS B MPHUPOJE:
MpUMEPHI JTBIKEHUS C PAa3TMYHBIMH CKOPOCTSIMH B JKMBOW W HEKHUBOU
MpUpPOJE, IEHCTBHE CHWIBI TPECHHS B TIPUPOJE H TEXHHUKE, BIIMSHUE
aTMOC(epHOro JaBJCHUS Ha JKUBOW OpPraHW3M, IUIaBaHWE PBIO, pblYard B
TEJE 4YeoBeKa, MPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHHM;
OMKCHIBATh M3YYEHHBIC CBOWCTBA TeA W (U3MYCCKHUE SIBICHHS, HCIIONB3YS
du3nueckre BeTUUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIAa YIPYTOCTH, CHJa TSHKECTH, BEC Tela,
cCujia TpeHus, JaBieHue (TBEPAOTO Tema, )KUIKOCTH, Ta3a), BRITATKHBAIOIIAS
cuja, MEXaHuueckas paldoTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHIIBI,
KO3 (DHUIMEHT IOJe3HOTO JCWCTBHS MEXaHM3MOB, KHHETHYECKas |
NOTCHIIMAJIBHAST ~ DHEPrHs), TMPH ONKWCAHWM TPABWIBHO TPAaKTOBAaTh
(bu3HYECKUil CMBICIT WCIIONB3YEMBIX BEIUYHMH, UX 0003HAUCHUS U €IUHUIIBI
¢u3NUeCKMX BETWYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO



(GU3NYECKyI0 BEIWYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHUS U MPOIECCHI,
WCTIONB3Ysl MpaBUia CIOXKEHHS cui (BAOJIbL OJHOM mpsmoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBecHs pblyara (0JokKa),
«30JI0TOE€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHMYECKON IHEPTHH,
Opy 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alKCHIBATH €r0
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKHE SBICHUS, TPOILECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyalluil NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISThH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYeCcKHUX
miaroB ¢ omnopod Ha 1—2 W3Y4YEeHHBIX CBONCTBAa (DU3MUECKUX SBJICHUM,
(pU3HUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a1aun B 1—2 eWCTBHS, UCTIOJIb3Ys 3aKOHBI U (DOPMYJIbL,
CBA3BIBaIOIME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauu
3aMHUChIBaTh KPATKOE YCIOBHUE, IMOJCTaBIATh (PU3NUYECKHE BEIUYUHBI B
dbopMynbl M MPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HEOOXOAMMBIE JUIsl  pelIeHus  3aJay, OLEHUBAThb  PEATUCTUYHOCTH
MOJIY4YeHHOU (PU3NYECKON BETUUNHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO pEIIUTh TMPU OMOIIU
(bu3HUEeCKMX METOJIOB, B ONMHMCAHUM MCCIEOBAHUS BBIJCIATH MPOBEPSIEMOE
peanosaoxKeHue (TUMOTe3y), pa3auvyarh U WHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJbTar, HaXOJIWTh OIIMOKKM B XOJ€ OMbITa, JAENaTh BBIBOJBI IO €ro
pe3ynbTaTam;

MIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (DM3UUECKUX SBICHUN WM (DU3UIECKUX
CBOHWCTB Tel: (hopMyIuMpoBaTh MPOBEPSIEMBbIE MPEANOIOKEHUS, COOUpaATh
YCTAaHOBKY M3 MPEMJIOKEHHOTO0 00O0pYIOBaHHUs, 3alHUChIBaTh XOJ OMNBITA U
bopMyIUpOBaTH BHIBOJIHI,

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSTHUSA, BPEMEHU, MacChl Teja, 00bEMa,
CWIBl W TEMIIEpATypbl C WCIOJB30BAHUEM aHAJIOTOBBIX H IH(PPOBBIX
MpuOOpPOB, 3amMUCHIBATh TOKAa3aHWUs MPUOOPOB C YYETOM 3aJaHHOU
a0COJIFOTHOM TOTPELTHOCTH U3MEPEHUM;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DM3UYECKOW BEIUYUHBI OT
IpPYrol ¢ UCIOJIb30BaHUEM MPSIMBIX H3MEPEHHUN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JBHKYILIErOCs Tela OT BPEMEHU JABUYKEHHUSI Tella, CHIIbl TPEHUS
CKOJIBKEHHUS OT Beca Tella, KadecTBa OOpabOTKH MOBEPXHOCTEH Tl U
HE3aBUCUMOCTH CHJIBI TPEHMsI OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJWHEHUS TPYKUHBI, BBITAIKUBAIONIEH CHJIBI OT 00BbEMa
MOTPYXEHHOW YacTH TeJla U OT IVIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT



IUIOTHOCTU Tejla, OT TAyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUMU
IUTaBaHUS TeEJl, YCIOBUH paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUTAaHWPOBAHUU Y4eOHOTO UCCIIEN0BaHUs, COOMpaTh YCTAHOBKY U BBIIIOJIHATD
U3MEpEHUs, CleAyd MPENIOKCHHOMY TIUIaHy, (UKCHPOBATH PpE3yJIbTaTh
MOJIyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHUC MPEIOKECHHBIX
TaOIUL ¥ TPaQUKOB, JENATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;
IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs] (PU3NYECKUX BEJIUYMH (IUIOTHOCTH
BEIIECTBA XKUAKOCTU U TBEPAOIO TEJa, CUJIA TPEHUSI CKOJIBKEHUS, 1aBJICHUE
BO3[yXa, BBITAJIKHUBAIONIAs CHJIa, JACUCTBYIOIIas Ha TMOTPYKEHHOE B
KHUJIKOCTh TeJ0, KOA()(PUIIMEHT MOJIIe3HOTO IEHCTBUS MPOCTHIX MEXAHU3MOB),
clenysl TPEeAJIOKEHHOM MHCTPYKLUMM: IIPU  BBIIOJIHEHUU HW3MEPEHUN
coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHHE UCKOMOM
BEJIMYHHBI;

coOJI0/1aTh IpaBUiIa TEXHUKH O€30MaCHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
MOJIBWKHBIA M HETIOBMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTD;
XapaKTepu30BaTh  MPUHIUIBI  JACHCTBUS ~ M3YyYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX onucaHus (B TOM YHUCIHE:
HNOJIIMITHUKHM,  YCTPOMCTBO  BOJOMNPOBOJA, THMIpaBIMYECKUN  Ipecc,
MaHOMETp, BHICOTOMEp, MOPILIHEBOI HACOC, apeoMETp), UCIIOIb3Ysl 3HAHUS O
CBOMCTBax (PU3MYECKHX SIBJIEHUH M HEOOXOAUMbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH IPUMEPHI (HAXOAUTh MH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCTIOJb30BaHUS  (PU3MYECKMX 3HAHUH B TMOBCEJAHEBHOM JKU3HU JIs
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEHUH ¢ MPUOOPaMU M TEXHUYECKUMU
YCTPOMCTBAMH, COXpAaHEHUS 3I0POBbs M COONIOICHUS HOPM IKOJIOTUIECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBISATh OTOOp HWCTOYHUKOB uWHGpopmauuu B HWHTepHere B
COOTBETCTBUM C 33JaHHBIM MOUCKOBBIM 3alpPOCOM, Ha OCHOBE MMEIOLINXCS
3HAHUA ® TYTEM CpaBHEHHUS PA3JIMYHbIX HCTOYHUKOB  BBIJIEIATH
uHPOpMAIMIO, KOTOpas SIBISETCS MPOTUBOPECUYMBOM WM MOXKET OBITh
HEIOCTOBEPHOMU;

MCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4YHO-TIOMYJIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHus, CIpaBOYHbIE MaTepHajbl, PECYPChI
cetu  MHTepHer, BiameTh TOpuéMaMd  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIC KpaTKHWE MHUCHMEHHBIE M YCTHBIE COOOITCHHWS Ha
OCHOBE 2—3 HCTOYHUKOB HH(OpManuu (U3UYECKOTO COJIECpPKaHUS, B TOM
qyucje MyOoJIMYHO JeiaTh KpaTKue COOOIIEHHUsT O pe3ysibTaTaX MPOCKTOB WU
y49eOHBIX HWCCJIEAOBAHHMM, TIPH ATOM TPAMOTHO HCIIONBH30BATh H3YUYCHHBIN
MOHSATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYILJICHUE
IIPE3CHTALUEN;

IpU  BBINIOJIHEHUU YYE€OHBIX IIPOCKTOB W HCCICIOBAHMH paclpenesTh
00sI3aHHOCTH B TpyHIe€ B COOTBETCTBHM C IIOCTABJICHHBIMHU 3aJavyaMu,
CIICIUTh 3a BBHINOJHCHHMEM IIJJaHA JACMCTBUM, aJ€KBAaTHO OIICHUBATH
CcOOCTBEHHBIN BKJIa]] B NIEeITEIbHOCTD TPYMIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOITUX.

K xonuy oOyueHus B 8 Kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

HCIIOJIB30BaTh MOHATHA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHMS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJla, HACHIILIEHHBIM U HEHACBIILEHHBIN Map, BIaKHOCTh BO3/yXa,
TEMIIEpaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, DJIEKTPUYECKOE MOJIe, MPOBOJHUKU M JTUAJIEKTPUKH,
ITOCTOSTHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pa3nuuaTh SABJICHUS (TEIUIOBOE pACUIMpEHUE U CXKaTHe, TeIJlonepesaya,
TEIJIOBOE PABHOBECHE, CMAayMBaHWE, KANWUISPHBIE SBJICHMS, HCIIAPEHHUE,
KOHJEHCalus, IUIaBJIEHUE, KpHUCTauiM3auus (OTBEpJEBaHUE), KHUIICHHE,
Teryonepeaaya (TemIoNpOBOJHOCTb, KOHBEKIIMS, U3TYyUYEHHUE), AIEKTPU3aALUs
T€JI, B3aMOJICUCTBUE 3apSAI0B, AEHUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCICTBME MAarHWTOB, JEMCTBUE MAarHUTHOIO INOJIA Ha
OPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HHIAYKLHA) IO ONUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OMbBITOB, JIEMOHCTPUPYIOLIUX IaHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh  MPOSIBIEHUWE  HM3YYEHHBIX  (PU3MYECKUX  SBJIICHUA B
OKpY)XalollleM MHpe, B TOM 4HCIe (U3MUEcCKUe SBJICHHUS B MPHUPOJIE:
MTOBEPXHOCTHOE HATSHKEHUE U KANWIISIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAIUIBI
B mpupoze, uznydenue CouHila, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3HbI,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, OJJICKTPUYECKUE SBJICHUS B
atMocepe, FIEKTPUUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJIe 3eMIIH,
apeld mosrocoB, pojib MArHUTHOTO TOJIA JIA JKM3HU Ha 3emJie, MOJIIPHOE
CUSTHUE, TIPU ATOM NEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIICIATD
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NUYECKUX SIBJICHUN;

ONMKCHIBATh WM3YYEHHBbIE CBOMCTBA T€A U (U3UUECKHUE SIBICHUS, WCIONb3Ys
(¢u3nyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI 3HEPIHs, KOJIUYECTBO



TEIJIOTHI, y/IeTbHAs TeTUIOEMKOCTh BEIIIECTBA, YACIbHAS TEIJIOTA TUIABIICHNUS,
yIeiabpHas TEIUIoTa mapooOpa3oBaHus, yAeIbHAS TEIUIOTa CTOPAHUS TOTLINBA,
KOO(PQOUITUEHT TOJE3HOTO JCUCTBUS TEIJIOBOW MAITUHBI, OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3JlyXa, JSJCKTPUUECKUN 3apsisl, CHUJa TOKa, JSJICKTPUUYECKOE
HaIpsHKEHUE, COIMPOTHUBIICHWE TMPOBOJHUKA, VACIBHOE COTPOTUBIICHUE
BEIIeCTBa, pab0Ta M MOIIHOCTh JJICKTPUYECKOTO TOKA), TMPU OMUCAHUH
NPaBWJILHO TPAKTOBATh (DU3MYECKHA CMBICT HCIOJIb3yEMbIX BEIWYHH,
0003HAYCHHUS W EAWHHIBI (PU3UYECKUX BEIWYUH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYIO (DU3WYECKYI0 BEIMYMHY C JIPYTUMHU BEIWYMHAMU,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINYUH;
XapaKTepu30BaTh CBOWCTBa Tel, (U3MUECKUE SBIICHUS W TPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIC TIOJOXKEHUS MOJEKYISIPHO-KUHETHYECKON Teopuun
CTPOSHHUS BEIIECTBa, MPUHIUI CYMNEPIO3UINKN TIOJeH (Ha KadyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUA 3apsaa, 3akoH Oma [ ydacTKa IeMNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IPU 3TOM JIaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMIMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKECHUE;
OOBACHATH (PU3MUECKUE TMPOIIECCHl U CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIluii TPaKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYHHHOCIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHWE M3 1—2 JIOTHYECKHUX
miaroB ¢ omnopod Ha 1—2 W3Y4YEHHBIX CBOMCTBAa (DM3UUECKUX SIBJICHUM,
(bu3HUeCcKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIE 3a/1a4d B 2—3 JIEUCTBHUSI, UCTIOJIb3YS 3aKOHBI U (DOPMYJIbI,
CBsI3BIBAIONTUE (PM3UUCCKUE BETUYMHBI: HA OCHOBE aHAM3a YCIOBUS 3a/1auu
3aMKUChIBaTh KPATKOE YCIOBHE, BBISABIIATH HEIOCTATOK JAHHBIX VIS PEIICHUS
3a/1auu, BbIOMpaATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE IJIsi €€ pelIeHus,
POBOJUTH Pacu€Thl W CPABHUBATH IMOJYYCHHOE 3HA4YeHHE (HUINIECKOMN
BEJIMYMHBI C U3BECTHBIMU TAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXKHO pEIIUTh TMPH TOMOIIN
(GU3UYECKUX METOJIOB, HCIOJIB3Yysl OIHMCAHHWE WCCIICIOBAHUS, BBIICIAThH
MPOBEPSIEMOE  TPENAINOJIOKEHNE, OIEHUBATh MPABUIBLHOCTh  TMOPSAKA
MIPOBE/ICHHUSI HICCIICIOBAHUS, J€JIaTh BHIBO/IBI,

IIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (DU3UICCKUX SBICHHH WU (PU3NUECKHUX
CBOMCTB TeN (KamWJUIIPHBIC SIBJICHHS, 3aBUCUMOCTD JaBJICHUS BO3IyXa OT €T0
00BéMa, TemmepaTyphl, CKOPOCTH TpOIlecca OCTHIBAHUS M HATrPEBaHUS TMPHU
W3IIy9CHHUH OT I[BETa U3JIyJarolieil (IOTI0MAr0Ieii) MOBEPXHOCTH, CKOPOCTh
WCTIapEHUsT BOJBI OT TEMIIEPaTyPhl KUAKOCTH M TIIOMAAN €€ MOBEPXHOCTH,
ANEKTPU3alds Tel W B3aMMOJICWCTBHE  DJICKTPUYCCKUX  3aps/iOB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHWTOB, BU3YalIHM3allds MarHUTHBIX TOJIEH
MMOCTOSTHHBIX MAarHUTOB, IEUCTBUSI MAarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM,



CBOMCTBA 3JIEKTPOMArHNUTa, CBOMCTBA AJEKTPOJBUraTENS HOCTOSHHOTO TOKA):
(opMyIMpOBaTh MPOBEPSEMBIE IMPEANOJIOKEHNUS, COOMpPATh YCTAaHOBKY W3
IPEJI0KEHHOIO 000pyI0BaHus, ONUCHIBATh XOJ OINbITa U (OPMYJIUPOBATH
BBIBOJIBL;

BBIIIOJIHATH MPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHON BIAXXHOCTHU
BO3[lyXa, CHWIbl TOKAa, HAIPSHDKEHUS C MCIOJb30BAHUEM AaHAJIOIOBBIX
npuOOpOB M JATYMKOB (PU3MYECKUX BEJIWYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUH ¢ y4€TOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;

MPOBOANTH MCCIEIOBAHNE 3aBHUCHMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
OpYyrod ¢  HCIOJb30BAHMEM  MPSAMBIX  U3MEPEHUHA  (3aBUCHUMOCTH
CONPOTHUBIIEHUS ITPOBOJIHUKA OT €r0 JUIMHBI, IJIOIAIN ITOIIEPEYHOTO CEYECHUS
U YACIBHOIO CONPOTUBJIEHUS BEIIECTBA ITPOBOJHUKA, CHIIBI TOKA, HIYLIETO
4yepe3 MPOBOJHUK, OT HaNpsHKEHUS Ha MPOBOJHUKE, HCCIEJOBAHUE
MOCJIEIOBATEILHOTO ¥ MapaJUyIeIbHOTO  COEAMHEHUH  IPOBOJHUKOB):
IJIAaHUPOBATh UCCIIEI0BAaHNE, COOMPATh YCTAHOBKY M BBINIOJHATh U3MEPEHU,
clenyss TpeJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl MOJYyYEHHOU
3aBHCHMOCTH B BUJE TAOJIMIl U rpaUKOB, J1€JaTh BBIBOBI [0 pe3yibTaTaM
HCCIICTOBAHMS;

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BeJWYUH (ylenbHas
TEIUIOEMKOCTh BELIECTBA, COIPOTUBIICHUE IPOBOJAHUKA, pab0Ta U MOLHOCTb
AIEKTPUYECKOTO TOKA): IJIAaHUPOBATH U3MEPEHMS, coOuparb
DKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAys MPEIOKEHHON HHCTPYKLUHH, U
BBIYMCIIATH 3HAUEHUE BEJIMUMHBI;

coOJI0/1aTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padoTe ¢ JadopaTOPHBIM
000pyT0BaHUEM;

XapaKkTepu30BaTh  MPUHIUIBl  JCHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCaHUs (B TOM YUCIE: CUCTEMA
OTOIUJIEHUSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpPMETpP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW SHEPIrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
MIPEAOXPAHUTEIHN, IEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSIHHOTO TOKa),
UCIIOJIb3Ysl 3HAHUA O CBOMCTBAaX (M3MYECKUX SIBICHUH M HEOOXOIMMBbIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHbBIC
npuOOpBI O CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUIAKOCTHBIM TepMOMETD,
TEPMOC, TICUXPOMETP, THUIPOMETP, MABUIATE]Ib BHYTPEHHErO CrOpaHUs,
ANIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUYECKUX LeNend ¢
MOCJIEN0BATENBHBIM M MAPAJUIENbHBIM COECIMHEHUEM JJIEMEHTOB, pa3ivyast
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB IEKTPUUECKUX LIETICH;



e TPHUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMAIIHIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUHM B TOBCEAHEBHOM KU3HM IS
oOecrieueHuns 0€30MaCHOCTHU MPU 0OpaIlEeHUU ¢ MPUOOpaMU U TEXHUUECKUMU
YCTPONCTBAMM, COXPAHEHUS 310POBBS U COOIOJEHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

e OCYIIECTBJIATHh MOUCK MH(DOpMaIuu pusndeckoro cogepxkanus B UutepHere,
HAa OCHOBE HMEIONIMXCS 3HAHMM W MYTEM CpaBHEHUS JOMOJHUTEIbHBIX
UCTOYHUKOB BBIJCISATh MH(OPMAIUIO, KOTOpasi SIBISETCS MPOTHUBOPEUHUBOMN
WJTM MOKET OBITh HEJIOCTOBEPHOM;

e HCMOJb30BATh IPHU BBITOJIHEHUH YYEOHBIX 3aJlaHUll HAy4YHO-TIOMYJISIPHYIO
TUTEPATypy (PU3NUYECKOTO COAepKaHus, CIPABOUYHBIE MaTE€pHAIbl, PECYPCHI
cetu MHTepHeTr, BiageTp NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusd HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE NUCHMEHHBIE M KpATKHE YCTHBIE COOOIICHMS,
0000mass uUHpOpMAIMI0O U3 HECKOJBKUX HCTOYHUKOB  (UBUYECKOTrO
COJIepKaHusl, B TOM 4HuCJie MyOJUYHO MPEACTABIATh PE3YyIbTaThl MPOEKTHOU
WIM UCCJIEN0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YYEHHBI TOHATUWHBIA  anmapar Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJIEHUE MPE3EHTALUEM;

e IIpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENAOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeneisaTh OOS3aHHOCTH B TpPyNIe B COOTBETCTBUU C
[OCTABJICHHBIMU 3aJa4aMH, CJIEAWTHh 3a BBIIOJHEHHEM IUlaHa NEHCTBHUA M
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHHWBAaThb COOCTBEHHBIM BKJAJ B
NEeSATEIbHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE,
IPOSIBIISiSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniy oOyueHus B 9 kiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e HCMOJb30BATh TOHATHS: CHCTEeMa OTCU€Ta, MaTepualibHasg  TOYKa,
TPAEKTOPHs,, OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBIXKEHHMS, AepopManus
(ympyrasi, mnjacTUyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPIOIO Tella, paBHOBECHE, MEXaHUYECKUE KOJieOaHUsd U
BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, AIEKTPOMArHUTHBIE BOJIHBI, LIKAJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAbHO30PKOCTH, CIIEKTPHI
WCIyCKaHMs W TOTJIOLIEHUs, anb(a, Oera- U raMMa-u3ydyeHUusi, U30TOIIbI,
AJlepHasl PHEPreTUKA,

e paznuyaTh SBJIECHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIMHEIHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JBW)XXEHHE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE JBHKEHHE IO OKPYXHOCTH, B3aUMOJEHCTBUE



T€J, PEAKTUBHOE JBMXKEHUE, KojeOaTrenpHOe IABMKEHUE (3aTyXarolme u
BBIHY>KJIEHHbIE KOJEeOaHMs), pPE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3ByKa, MPSMOJMHEHHOE pachpoCTpaHEHHE, OTPAXKEHUE U IMPEIOMIICHUE
CBETa, MOJHOEC BHYTPEHHEE OTpPaKEHUE CBETa, pa3joKeHUue Oeoro cBera B
CIEKTP M CJIIOKEHHUE CIICKTPAIBHBIX 1BETOB, IUCIIEPCUS CBETA, €CTECTBCHHAS
PaAMOAaKTUBHOCTh, BO3HMKHOBEHHUE JIMHEHYATOrO CIEKTpa H3Iy4YEHUs) IO
OMHMCAHUI0 WX  XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacmo3HaBaTh ~ MPOSIBJICHUE  M3YYCHHBIX  (U3WUECKUX  SBICHUNA B
OKpYXaromeM MHupe (B TOM 4YHCIe (PU3NUECKHE SBICHUS B TPHUPOJE:
OPWIUBBI U OTJIMBBI, JBWKeHHUE M1aHeT CONHEYHOM CHUCTEMbI, pEaKTUBHOE
JBWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KHMBOTHBIMH,
3eMIICTPSICEHNE, CEHCMUYECKHE BOJIHBI, IlYHAMH, 9XO0, IIBETA TEJ, ONTHICCKUE
SBICHWSI B TIPUPOJE, OWonornyeckoe  JEHCTBUC BUTUMOTO,
yabTpaUOIETOBOTO W PEHTTCHOBCKOIO  M3JYyYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, pPaJAUOAKTHUBHOE W3IyUEHUE
IPUPOAHBIX MUHEPAJIOB, ICUCTBUE PATMOAKTUBHBIX U3TYYCHUN HAa OPTaHU3M
YeJIOBEeKa), TPU OSTOM TEPEBOJANTH TMPAKTHYECCKYIO 3aJady B Y4eOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh M3YYEHHBIE CBOWCTBA Ted U (UBUYECKHUE SIBJICHUS, UCIIOIb3YS
dusznuecknue BETUYMHBI (CpPelHssi W MIHOBEHHass CKOpPOCTb Tella TIpHU
HEPABHOMEPHOM JBUKEHUHU, YCKOPEHHUE, TIepeMelleHne, MyTh, YrioBas
CKOpPOCTbh, CHJIa TpEHHUS, CWUJIa YIPYroCTHU, CHUJIa TSHKECTH, YCKOPEHHUE
CBOOOJHOrO TAaJeHUs, BeC Tejla, WMIYJbC Tela, UMIIYJIbC CHIIBI,
MeXaHu4eckass padoTa Y MOIINHOCTh, IOTEHIMAJIbHAs DJHEPrusi Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIUANbHAS DHEPTUsl CXKATON
MIPY>KWHBI, KHHETUYECKasi DHEPT s, TIOJTHAS MEXaHW4YEeCKasi DHEPTHsl, TIEPHO/T
M YacToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTH CBETa, IIOKa3aTeldb NPEIOMJICHUS CpEIbl), MpPH OMHUCAHUHU
MPaBUJILHO TPAKTOBATh (PU3UUECKHN CMBICT MCIOJIb3yeMbIX BEJIHYUH,
0003HAaUeHUsS W E€IUWHUIBI (PU3NYECKUX BEIMYMUH, HAXOAUTH (DOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMHU,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NUYCCKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHUS U TPOIIECCHI,
WCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHPHOTO TITOTEHUS,
MIPUHITUTT CYTIEPIIO3UIINN CUJI, IPUHITUIT OTHOCUTEIbHOCTH ["anumes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U TTPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO W MAacCOBOTO YHCEN TPH SIACPHBIX



peaknmsiXx, MpU OBTOM J1aBaTh CJIOBECHYIO (OPMYJTUPOBKY 3aKOHA U
3aMHChIBATh €70 MATEMAaTUIECKOE BBIPAKECHHE,

OOBSCHATh (PM3MUYECKHE MPOILECChI M CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluii TPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BHISBIATH
MIPUYHHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHWE W3 2—3 JIOTHYECKUX
IIaroB ¢ OMOpOH Ha 2-3 W3YyYEeHHBIX CBOWCTBAa (U3MUYECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a7aud (OMUPAOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHUH),
WCIIONIB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAIONIE (DU3MUCCKUE BEITWYMHBI: Ha
OCHOBE aHaJiM3a YCJIOBHS 3aJa4d 3alUCBhIBAaTh KPaTKOE YCJIOBUE, BBISIBISATH
HEJOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (OPMYJIBI,
HEOOXONUMbIE JIJIi  pEeIlIeHUs, TMPOBOJAUTH pPAcuy€Tbl U  OIICHUBATH
PEATUCTUYHOCTD TTOJTYICHHOTO 3HAYCHHS (PU3HUCCKONU BETMYUHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TMPH ITOMOIIU
(GU3HYECKUX METOJIOB, HCIOJIB3Yysl OIMCAHHWE WCCICIOBAHUS, BBIICIATh
IpoBEpsAEMOE  MPEIINOJIOKEHUE, OIEHUBATh IPABWIBHOCTH  MOPSJIKA
IIPOBEJICHUSI UCCIICIOBAHUS, J€JIaTh BHIBOJIbI, UHTEPIIPETUPOBATEH PE3YJILTATHI
HaOIIOICHUM 1 OIBITOB;

MIPOBOJIUTH OTBITHI TTO HAOTIOACHUIO (DU3UICCKUX SBICHUA WIH (PU3NUECKUX
CBOMCTB Ten (M3yueHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS
SHEPTUU, 3aBUCHUMOCTh IMEpHOJia KOJeOAHWM MPYKUHHOTO MAasTHHUKA OT
MacChl Tpy3a M >KECTKOCTU TPYKWHBI M HE3aBUCUMOCTH OT aMIUIATY/IbI
MaJIbIX KOJeOaHUM, MPSAMOJMHENHOE pACcCHpOCTPAHEHHUE CBETA, Pa3JI0KECHUE
0eJIoro CBeTa B CIEKTP, U3YYCHUE CBOMCTB N300paKCHHSI B TIFIOCKOM 3epKajie
U CBONCTB M300pakeHHsI MpeaMeTa B COOMparoliel JIuH3e, HaOIIoJACHUE
CIUIOLITHBIX U TUHEHYATHIX CIIEKTPOB U3IIYUYCHHS): CAMOCTOATEIHLHO COOUPATh
YCTaHOBKY M3 U30BITOYHOTO HA0Opa 000PYyIOBaHMS, ONMCHIBATH XOJT OTBITA U
€r0 Pe3yJIbTaThl, POPMYITHUPOBATH BHIBOIBL;

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHUIO0 TPSIMBIX H3MEPEHHH, OMpeaesss
CpenHee 3HaueHHWE u3MepseMol BenuuuHbl ((DOKYCHOE paccTosHuE
coOuparomieid  JIMH3bI), OOOCHOBBIBATH BBIOOp CrHOcO0a U3MEPEHUS
(M3MepUTENBHHOTO TTPUOOpPA);

IPOBOJUTh  HMCCIICIOBAHWE 3aBUCUMOCTEH  (PH3WYCCKUX BEIMYHMH C
WCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU MpH
PAaBHOYCKOPEHHOM  JIBUKCHHUM 0€3 HaYaJbHOW CKOPOCTH, IEepHOja
KOJIeOaHMIl MaTeMaTUYeCKOT0 MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXEHUS CBETA OT yIJa MaJCHUS W yria MPeJOMIICHUS OT yTila TaJCHHS):
IUTAHUPOBATh  HCCIIEAOBAaHUE, CAMOCTOSTEIBHO COOMpPATh  YCTaHOBKY,



(uKCHPOBATh PE3yNbTaThl MOJYYEHHONW 3aBUCUMOCTH (DU3HMUECKUX BEIHMYMH
B BUJI€ TaOnuIl U TpauKOB, A€JaTh BbIBOBI IO PE3YJIbTaTaM MCCIEAOBAHNUS;
IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMUMH (CPEIHSAS CKOPOCTh
U YCKOpEHHE TeJda TMpH pPaBHOYCKOPEHHOM JIBI)KEHUHU, YCKOPEHHE
CBOOOMHOTO TajaeHUsA, KECTKOCTh TPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHM4yeckas pabdoTa M MOIIHOCTb, YacTOTa M IEpUOJ
KoJIEOaHUII MaTEMaTUYECKOr0 U MPYKUHHOTO MasTHUKOB, ONTUYECKAsl CUIIA
coOuparoIiel JIMH3bI, pPaJuOaKTUBHBIM (OH): IUIAHUPOBATH H3MEPEHUS,
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHATH U3MEPEHHUSI, CIEAYs
OPeIJIOKEHHOW  MHCTPYKIUHM, BBIYUCIATH  3HAUCHHUE  BEIUYUHBI |
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThl ¢ YUYETOM 3aJaHHOW MOTPELIHOCTU
U3MEPEHU;

coOJI0/1aTh IpaBUiia TEXHUKH O€30MacCHOCTH MpU padoTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKM HW3YYCHHBIX (DU3UYECKHX MOJIEJICH:
MaTepuaibHasi TOUKa, aOCOIIOTHO TBEPJOE TEI0, TOUCUHBI HCTOUHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas MOJEJb
aTOMHOTO S/1pa;

XapaKkTepu30BaTh  MPUHIUIBI  JCHCTBUS  M3yYEHHBIX  OpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX onucaHus (B TOM YHUCIHE:
CHUIOMETP, AaTYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHMUSI, paKeTa, 3X0JIoT,
OYKH, Mepuckom, ¢oToanmapar, ONTHUYECKHE CBETOBOJbI, CIIEKTPOCKOI,
03UMETp, Kamepa BuiibcoHa), HCOB3ysl 3HAHUS O CBOMCTBAX (PU3HMUECKUX
SABJICHUM 1 HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHYECKUX IMPOLIECCOB MPU
pelIeHnr y4eOHO-TIPaKTUIECKUX 3a/1a4, ONTUYECKUE CXEMBI JJIs TIOCTPOCHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIielt JTMH3E;

MPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPaAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl  (U3NYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
obecrieueHurs 0€30MaCHOCTH MPU OOpaIeHUH ¢ MPUOOPaMU M TEXHHUECKUMU
yCTPOMCTBAMH, COXPAHEHUS 3IOPOBBS U COOIIO/ICHUSI HOPM DKOJIOTHIECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

OCYIIECTBIATH MOUCK MHGOpMauu GU3NUECKOTO cojiepkanus B InTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsl TOMCKOBBIA  3ampoc, HAXOIUTh MYyTU
OTpe/eNieHUs] JOCTOBEPHOCTH TMOJYyYEHHOM MH(POpPMAIMM Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTEIFHBIX HICTOYHHUKOB,

MCTIONB30BaTh TMPH BHITIOJHEHUH Y4YEOHBIX 3aJaHUil HAYyYHO-TIOMYJISPHYIO
JIUTEepaTypy (pU3MUEcKoro coaepiKaHusl, CIIpaBOYHbIE MaTepHajbl, PECYPChI



cetu MHTepHeTr, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMAllMM M3 HECKOJbKUX HCTOYHHKOB (DPU3MUECKOTO COAepKaHUs,
nyOJIMYHO TPEICTaBIATh PEe3yJbTaThl MPOEKTHOM WM HCCIEA0BATEIBCKOM
NEATEIIBHOCTH, MPU 3TOM I'PAMOTHO HCMOJb30BaTh W3YyYECHHBIA MOHSITUINHBIN
anmapaTr Hu3y4aeMmMoro pasiena (U3MKHM W CONPOBOXKIATh BBICTYILJICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuecTBO 4acoB
IIpakr

No HaunmenoBanue p

KonTpo mueck DJIeKTpoHHbIe (LM (ppoBbIE)
n/ pa3aesioB U TeM Bceer

JbHbIE ne o0pa3oBaTe/ibHbIE PeCYpPChI
n NMPOrpamMMbl 0

padorel  padoT
bl

Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa

11 ®dusnka - HayKa o 5 bubnuoreka [JOK

' PUPOJIC https://m.edsoo.ru/7f416194
12 ®dusznueckue 5 1 bubmuorexa [JOK

' BEJIMYUHBI https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAYUH 5 1 bubnuorexa [JOK

' bIil METOJ] TO3HAHUSA https://m.edso0.ru/7f416194

Wroro mo paszneny 6

Pa3znen 2. [lepBoHayaibHble CBeeHUSA 0 CTPOEHUHU BellleCTBA

bu6mmoreka [IOK

21 1
Crpoenne semectsa https://m.eds00.ru/7f416194

JIBrxeHue u
bu6mmoreka [IOK

2.2 7 2 1
BIAUMOACHCTBIC https://m.eds00.ru/7f416194

HacCTull BEUICCTBa

ArperarHbie
2.3 COCTOSTHHS 2 bubaunotexa [IOK
. https://m.edsoo.ru/7f416194
BEIIECTRA
Hroro no pazugeny 5

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Tej

31 MexaHn4eckoe 3 bu6mmoreka [JOK
' JIBUKEHUE https://m.edso00.ru/7f416194
3.9 Nuepuus, macca, 4 1 bubmuoreka [JOK
' IUIOTHOCTb https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. .B 14 1 2
33 Cruma. Bugst i https://m.edso0.ru/7f416194
Hroro mo pazaeny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

[aBnenue.

4.1 3 bubmuorexa [JOK

Ilepenaua naBieHus https://m.eds00.ru/7f416194



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

TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMU U

razaMmu
4.9 JlaBenue 5 bubmuorexka [JOK

' KHUJIKOCTH https://m.edso00.ru/7f416194
43 AtmochepHoe 6 bubnnoreka [JOK

' JIaBJICHHE https://m.edso00.ru/7f416194

JewcTBue

44 JKUJIKOCTH M Ta3a Ha 7 3 bubmuoreka [JOK

' MOTPY>KEHHOE B HUX https://m.edsoo0.ru/7f416194

TEJI0
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeprus
bubmuoreka [JOK

>1 Pabora u momsocTs 3 . https://m.edso0.ru/7f416194
5.9 ITpocteie 5 1 bubnmoreka [JOK

' MEXaHHU3MBI https://m.eds00.ru/7f416194
53 MexaHnudeckas 4 1 bu6mmoreka [JOK

' SHEPIUs https://m.eds00.ru/7f416194

Utoro no pazneny 12

PesepBHOE Bpems 3

OBHLIEE KOJIMYECTBO

YACOB IIO 68 12

I[TPOT'PAMME



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3/iesioB U TeM Konrpoabnbie IIpakTnuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmabl padoThI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJICHUSA
11 Crpoenue u 7 bubnmoreka [JOK
' CBOWCTBA BEILIECTBA https://m.edsoo.ru/7f4181ce
T
12 eIlJIOBbIC 21 1 5 bubmuorexa [JOK
MPOLECCHI https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apspl.
2.1 3apsKeHHbIC Tella 7 1 bubmorexa HOK
' P https://m.edsoo.ru/7f4181ce
U UX
B3aMMO/ICHCTBHUE
59 ITocTossHHBIM 20 1 7 bu6mmoreka [IOK
' SJIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce
53 MaruauTHbIC 6 15 bu6mmoreka [IOK
' SIBJIEHUS ' https://m.edsoo.ru/7f4181ce
94 DNeKTpOMarHuTHas 4 1 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO
YACOBIIO 68 3 14.5

I[TPOTPAMME



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

9 KITIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoibu IpakTHyeck
o0pa3oBaTeJibHbIE
1| NporpaMmel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
JE—— bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
OIIMCaHUs T
BzaumoneiicTBue buGnnorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
3aKOHbI bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
MexaHuveckue bubnmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOAHUS
a6
MexaHudeckue bubmmorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Hroro no pazneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DNIeKTpOMarHuTH
e Toe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
DJIEKTPOMArHUTH o6
bIC BOJIHBI T
Hroro mo pazneny 6
Paznen 4. CBeToBbBIE SIBJIEHUS
3aKOHBI bubmuorexa [JOK
4.1 pacrpocTpaHeHHsI 6 2 https://m.edsoo.ru/7f41a4
CcBETa ab
JIuH3BI 1 bu6mmorexa [IOK
4.2 OIITHYECKHUE 6 3 https://m.edsoo.ru/7f41a4

npuOopbI

a6



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

Pasnoxenne

bu6mmoreka [IOK

I[TPOT'PAMME

4.3 Oeoro cBera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazaeny 15
Pa3nen 5. KBanroBble siBJIeHUSA
Ucnyckanue u bubnnoreka HOK
5.1 TIOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CTDoCHIE bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO S7pa
a6
Sxepibie bubmuoreka [JOK
5.3 P 7 1 https://m.edsoo.ru/7f41a4
peakuuu
a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY/Ib
[ToBTOpenue n
000011IeHNE bu6mmoreka [IOK
6.1 COJICPIKaHUs 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3MKH 32 a6
7-9 xnacc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOBIIO 0



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

ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

13

Pas3iinvdaTh ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘16CK06 SIBJICHHUC

pacrio3HaBaTh IPOSBICHUE H3YYCHHbIX (DU3MYECKUX SBICHUH B
OKpY’KaloIIeM MHpE, B TOM YHcie (U3NIECKHE SIBICHUS B IPUPOE, TPH
9TOM HEepeBOJIUTHh MPAKTHUUECKYI0 3aJady B Yy4eOHYI0, BBIACIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

14

1.5

1.6

1.7

OINMCHIBATh U3YUYEHHbIE CBOWCTBA TENI U (PU3NYECKUE SIBICHMUS, UCIIONIb3YS
¢usnyeckue BeNWYMHBI, TIPU OMHCAHUM TPABHIBHO TPAaKTOBAaTh
(u3nyYecKuii CMBICI HCIONb3YEMbIX BEIMYMH, HX OOO3HAUYEHUSA W
€IMHUILBl (U3UYECKUX BEIMYMH, HAXOJIUTh (DOPMYJIbI, CBS3BIBAIOLIME
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMU BEIUYUHAMHU, CTPOMTH

rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETMUNH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA  H3YYCHHBLIC 3aKOHBbI, TIIpH OTOM JaBaTb CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3daKOHa U 3alMCbIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

OOBSACHATh (PU3MYECKHE SBICHHS, MPOLECChl M CBOMCTBA Tell, B TOM
yycilieé W B KOHTEKCTE CHUTyalull IPAaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATH PUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHUe u3 1 — 2 JTOTMYECKUX IIaroB ¢ Oonopoil Ha 1 — 2 u3yueHHbIX
CBOMcTBa  (QU3MYECKUX  SIBICHUH,  (U3MUECKUX  3aKOHA  WIH

3aKOHOMCPHOCTHU

peuaTtb paC‘-IéTHBIC 3aga4yu B 1 -2 ,Z[CI>'ICTBI/ISI, HCIIOJIb3YA 3aKOHBI U

dhopmynel, cBA3BIBatONIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHAIIM3a




1.8

1.9

YyCIOBHSI  3a/laud  3alUChIBaTh  KpaTKO€ YCJIOBHE, MOJCTABISTH
¢u3nueckrue BeNMUYUHBI B (OPMYNIBI U MPOBOAUTH PAaCUETHI, HAXOIUTH
CIpaBOYHbBIC JAHHBIC, HEOOXOIUMBIC JUISl pEIICHHs 3ajad, OICHUBATH

PEATUCTUYHOCTD OTYyYEeHHOU (PU3UUECKOI BEIMYMHBI

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXXHO pEIIUTh MpPU OMOIIA
¢u3NYeCKUX  METOAOB, B  ONHCAaHUM  HCCJICIOBAHUS  BBLICIATH
MIPOBEPSIEMOE MPEATNOI0KEHUE (rumoresy), paznuyaTh u
MHTEPIPETHPOBATh MOJYYCHHBIH PE3yJIbTaT, HAXOAUTh OMIMOKU B XOJe

OIlbITa, ACJIATh BBIBOJEI I10 €I'0 pE3yjibTaTaM

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (U3NYECKUX SIBICHUW HIIH
(buznuecKux CBOICTB TeN: (dbopMyIpoBaTh MIPOBEPSIEMBIC
NPEIINOJIOKEeHUs,  COOMpaTh  YCTAaHOBKY M3  TPEAJIOKESHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITA U (POPMYJIUPOBATH BHIBOIbI

1.10

BBITIOJIHATH TPSMBIE H3MEPEHHS C HCIOJIb30BAHHEM aHAJOTOBBIX U
uMdpoBBIX MPUOOPOB, 3aMKUCHIBATH TMOKa3aHUS MNPUOOPOB € YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTH HCCIICIOBAHUE 3aBHCUMOCTH OJHON (pU3MUYECKOW BEIMYHMHEI
OT JpYro C HCIHOJB30BAHUEM IPSAMBIX H3MEPEHUM, y4acTBOBAaTb B
IUIAaHUPOBAaHUM Y4eOHOrO HCCJIEIOBaHUS, COOMpAaTh YCTAaHOBKY H
BBINOJIHATE W3MEPEHUs, CleAysl MpPEeUIOKEHHOMY IJIaHy, (PUKCHPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJIE
MPENIOKEHHBIX TaOIUI ¥ TpapuKoB, AeNaTh BBIBOJBI 110 pe3yjbTaTaMm

HUCCICIOBAaHUA

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHMsS (U3NYECKHX BEJIMYMH, CIEeays
MPENI0KEHHOW HMHCTPYKIMHU: NPU BBINOJIHEHUH H3MEpEeHUi cobupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY UM BBIUHCIATH 3HAYEHHE HCKOMOM

BECJINYHHBI

1.13

1.14

coOnrofaTh MpaBuia TEXHUKH O€30MacHOCTH Tpu  pabore C

1a00paTOPHBIM 000pyI0BaHHEM

yKa3bIBaTh MPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOHCTB,
XapaKTepu30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKHUX YCTPOWCTB C IOMOIIBIO UX ONMMCAHUS, UCIIOJIb3YS 3HAHUS O
CBOMCTBax (pU3MUECKUX ABJIEHUN U HEOOXOIUMBbIE (PU3NUYECKIE 3aKOHBI U

3aKOHOMCPHOCTHU




1.15

OPUBOAUTH  TpPUMEPHl  (HaXOAUTh HHGOPMAIMIO O  IPHUMEPax)
HNPaKTUYECKOTO HCIOJb30BaHUS (DU3MUECKUX 3HAHMH B MOBCEIHEBHOI
KHU3HH 17151 o0ecTiedeHns: 6€30MacHOCTH Py 00palleHnH ¢ pHOopamMu
TEXHUYECKHMH YCTPOICTBAMH, COXPAHEHHS 3JI0POBbS M COONIOACHHS

HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKPYIKaIOLIEH cpefie

1.16

OCYILIECTBIATH OTOOpP HMCTOYHHMKOB HMH(popManuu B ceTu MHTEepHET B
COOTBETCTBHMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUA M MYyTEM CPaBHEHHUS pa3IMYHBIX HCTOYHUKOB
BBIJICIATH HHPOPMAIIHIO, KOTOPAs ABISAETCS NPOTUBOPEUNBON HII MOXKET

OBITh HEZOCTOBEPHOM

1.17

1.18

HCII0JIb30BaTh IPU BHIOJHEHUM Y4E€OHBIX 3aJaHUN HAay4YHOIOIYJISPHYIO
auTeparypy (U3MYECKOro COJIEepXKaHMs, CIPaBOYHbIE MaTepHabl,
pecypcebl cetu IHTEepHET, BiIaaeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,

npeoOpa3oBanusa HH(OPMAIIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHBIC U YCTHBIE COOOILEHHS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(OPMALUHU (PUIUIECKOTO COACPKAHUS, B
TOM 4HCI€e IyOJMYHO JesaTh KpaTKUe COOOLIeHHS O pe3yibTaTax
MIPOEKTOB  WJIM Y4YEOHBIX HCCIEJOBaHMH, TIpU 3TOM TI'PaMOTHO
UCIOJb30BAaTh M3YUYEHHBIM MOHATUHHBIN ammapaT Kypca (QHU3UKH,

COITPOBOKAATh BBICTYIIJICHUC HpGSGHTZlHHCfI

1.19

IPU BBIMOJHEHUHM Y4YeOHBIX NMPOEKTOB M HCCIENOBAHUU pacnpeneisTh
00s13aHHOCTH B TpYIIE B COOTBETCTBHM C IOCTaBJICHHBIMH 3a/ladyaMH,
CICIUTHh 3a BBINOJHEHUEM IUIaHA JEHUCTBUM, AaJEeKBAaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JAEITEIBbHOCTb  TIPYIIBL,  BBICTPaUBAaTh

KOMMYHHKATHBHOC B3aHMOHeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAOIIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HUCITIOJIB30BaTh IMMOHATHA

1.2

Pas3iinviaTh ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIINUX JAaHHOC (I)I/I3I/I‘{eCI(OC SIBJICHUC




1.3

14

pacrio3HaBaTh IPOSBICHUE W3YYCHHBIX (DU3UYECKHX SBICHUH B
OKpY’KalollleM MHUpe, B TOM uucie Gu3nyecKue sIBICHUs B IPUPOJE, MIPU
9TOM TIEPEBOIUTH MPAKTHYECKYI0 3ajady B y4eOHYIO, BBLACTATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUI

OIMCHIBATh U3YUEHHbIE CBOWCTBA TEN U (PU3NYECKUE SIBICHHUS, UCIIONIb3Ys
¢usnyeckue BENWYHMHBI, TPH OMNHCAHUM TPABHIBHO TPAaKTOBAThH
(bu3MYeCKUi CMBICI UCIIOJIb3YEMbIX BEIMYMH, 0003HAUYECHUS U €IUHUIIBI
(GU3NYECKUX BEIUYMH, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIINE JAaHHYIO
(u3MyYecKyl0 BEIWYMHY C APYTMMHU BEJIWYUHAMH, CTPOUTH TIpaduKu

HU3YUYCHHBIX 3aBUCHMOCTEH (1)I/I3I/I'-I€CKI/IX BCJIMYHH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I'-ICCKI/IG SABJICHUA W IIPOLCCCHI,
HUCIIOJIB3YA  HU3Y4YCHHBIC 3a4KOHBI, TIIpH J3TOM [OaBaTb CJIOBCCHYHO

(hOpMyJIMPOBKY 3aKOHA U 3aIMUCHIBATh €70 MATEMATHYECKOE BBIPAKCHIE

1.6

OOBSICHATH (PU3HUYECKHE TPOLECCHl W CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE€  CHUTyallMil  INPaKTUKO-OPUEHTHPOBAHHOIO  XapakrTepa:
BBISIBIIATH TIPUYUHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH 00BbsCHEHHE U3 | — 2
JIOTMYECKHUX IIaroB ¢ NOMOIIbI0 1 — 2 U3ydeHHBIX CBOMCTBA (PU3MUECKUX

SIBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3a1auu B 2 — 3 JeCTBUS, MCIONb3Yd 3aKOHBI U
(dopMmyIbl, CBsA3bIBaroIIMe (hU3MYECKHE BEIMYMHBI: HA OCHOBE aHalu3a
YCIIOBHS 3a/laud 3allMCHIBATh KPATKOE YCJIOBHUE, BBIABIIATH HELOCTATOK
JaHHBIX IS pelleHus 3a/adyd, BBIOMpPATh 3aKOHBI U  (HOPMYIIBI,
HEoOXOoAUMBIE Al e€ peleHHs, NPOBOJUTH pacd€Thl U CPaBHUBAThH

IMOJIYYCHHOC 3HAYCHUC (i)HSH‘ICCKOi/JI BCJIMYUHBI C U3BECCTHBIMHU JaHHBIMU

1.8

1.9

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO PEIIUTh MpPU OMOIIA
(GU3NYECKUX METOJIOB, MCIOJB3Ys ONHCAaHHE HCCIEOBaHUS, BBIACIATDH
MIPOBEPSIEMOE  IPEAINOIOKEHNE, OLECHUBATh IPaBUIBHOCTh IOPSAKA

MMPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBObI

MPOBOJUTH OMBITHI MO HAOMIONEHUI0 (UIMUECKUX SBICHUU WU
buzmyecKkux CBOWCTB TEJL: dhopmynupoBaTh MIPOBEPSEMbIEC
MPENANONIOKEeHHs,  COOMpaTh  YCTAHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHus, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJIHATE HOPAMBIC HN3MCPECHUA C HCIOJB30BAHUEM  aHAJIOT'OBBIX

HpI/I60pOB 1 JaT4YUKOB (I)I/I3I/I‘-IGCKI/IX BCJIMYNH, CPAaBHUBATH PE3YJIbTAThI




M3MepeHuil ¢ yuéToM 3a1aHHOI a0COMOTHOH MOTPEITHOCTH

1.11

1.12

1.13

MPOBOJIUTH HCCIICIOBAHUE 3aBHUCUMOCTH OJHOH (pU3MUYECKOW BEIMYHMHBI
OT JpYrod C MCHOJIb30BAHUEM IPAMBIX M3MEPEHUN: IUIAHUPOBAThH
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIEIys
IPEUIOKEHHOMY  IUIaHy, (UKCUPOBaThb pe3yibTaTbl MOJYYEHHOU
3aBUCMMOCTH B BHJAE Ta0mul © rpaduKoB, JenaTb BBIBOABI 10
pe3yJIbTaTaM UCCIEA0BAHUS

IIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMYUH: IUIAHUPOBATh
U3MepeHus, coOuparh OSKCIEPHUMEHTAIBHYI0  YCTaHOBKY, CIEIys
IIPEI0KEHHOW NHCTPYKLIUHU, U BBIYMCIIATH 3HAYCHUE BEITUYHHBI
coOiogaTh IpaBWja TEXHUKM Oe30macHOCTHM Ipu  pabore cC

1a00paTOpPHBIM 000pyIOBaHHEM

1.14

1.15

XapaKTepu30BaTh TMPUHIMIIEI JCHCTBHS HM3YyYCHHBIX MPHOOPOB W
TEXHHYECKHUX YCTPOICTB C ONMOPOIl HAa MX OIUCAHUS, UCTIONB3YSI 3HAHUS O
CBOWCTBaX (pu3MuecKuMX SABICHMA W HEoOXoAWMbIe (pu3HUYecKue

3aKOHOMCPHOCTH

pacrio3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOfICTBa H HU3SMCPHUTCIIBbHBIC
HpI/I60pH o cxeMaM M CXCMATHYHBIM PHCYHKAM, COCTABJIATH CXCMBbI
OJICKTPHUYCCKUX ueneﬁ C I[OCIHCAOBATCIbHBIM W  HapaJlJICIbHBIM
COCAUHCHUEM JJICMCHTOB, pa3jindasd yCJIOBHBLIC 0003HAYCHHS FIICMEHTOB

BJIEKTPUYECKUX LIeTen

1.16

MPUBOJUTL  MpUMEpPbl  (HAXOAWTH HMHPOPMAIUI0 O  IMPUMEPAX)
MPAKTUYECKOTO HCIIOJIBb30BaHUs (PU3MUYECKUX 3HAHMH B IMOBCEAHEBHOM
KU3HU U1l o0ecriedyeHns: 0€30acHOCTHU MU 00pallleHuu ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHUs 370POBbS M COOJIIOJICHUS

HOPM PKOJIOTMYECKOTO MOBEJCHUS B OKpY’Kalollel cpesie

1.17

1.18

OCYIIECTBJISATh TOUCK WH(MOpMAIUU (HU3UIECKOTO COJEPKAHUS B CETH
HNuTepHeT, Ha OCHOBE MMEKOIIMXCA 3HAHUM W NYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX ~MCTOYHUKOB  BBIICNATH HMHGOPMAIMIO, KOTOpas

SABIIACTCA HpOTHBOpC‘{HBOﬁ WU MOXET OBbITh HCI[OCTOBCpHOﬁ

WCIOJIb30BAaTh MPH BBIMOJIHEHUU yUEOHBIX 3aJaHUN HAYYHO-TIOMYIISPHYIO
nuTepaTypy (pu3nueckoro CcoAep)KaHWs, CIPaBOYHBIC MaTEpPHAIIbI,
pecypcebl cetu HTepHET; BIaAeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpazoBanus HHGOPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO




1.19

1.20

9 KUIIACC

co3/1aBaThb COOCTBEHHBIE NMHCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHUS,
0000mast wHOpMaIMI0O W3 HECKONIBKUX HCTOYHHKOB (PU3MUECKOTO
COJIep)KaHUS, B TOM YHCIEC IMYOJIMYHO TMPEICTABIATh PE3YIbTATHI
IIPOEKTHON WJIM MCCIIEN0BATENIBCKON ACSATEIBHOCTH, IIPU 3TOM I'PaMOTHO
WCIOJb30BATh M3YYCHHBIM MOHATUHHBIN ammapaT Kypca (QHU3UKH,

COIIPOBOXKIATb BBICTYIIIICHUC HpGSeHTaHHCﬁ

IIpH BBINOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB paclpeneNiaTh O0sS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMHU 33/1a4aMH, CJICAUTD 32 BBIIOJIHEHUEM IUIaHA JEHCTBUM U
KOPPEKTHPOBAaTh €ro, aJCKBATHO OICHUBATH COOCTBEHHBIM BKJIA] B
JeSITeNIbHOCTD TPYIIIBL, BBICTpauBaTh KOMMYHHUKATHBHOE

B3aMMOJICHCTBHE, MPOSIBIISSI TOTOBHOCTh Pa3pemaTh KOH(IMKTHI

Kox
NpoBepPsIeMOro
pe3yJbTara

11

1.2

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTATbBI 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 0o01ero 06p33OBaHI/IH

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

Pa3jinviaTh ABJICHHUSA 110 OIIMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBICHUE

13

14

1.5

pacrio3HaBaTb IMPOSABJICHUC  HN3YUCHHBIX (1)1/13I/I‘I€CKI/IX SIBICHUM B
OKpYyKaromeM MHUupe, B TOM YUCIIC q)HSH‘ICCKI/IC SIBJICHUA B IIPUPOJAEC, IIPpU
OTOM IMCPEBOAWNTL IMPAKTUYCCKYIO 3aJadyy B y‘IC6HYIO, BBIJCTIATDH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

OIMCHIBAaTh U3YUYEHHbIE CBOWCTBA TN U (PU3NUYECKUE SIBICHUS, UCIIOJIb3YS
¢usnyeckue BENIWYMHBI, MpPHU ONMCAHUM TPABWIBHO TPAaKTOBAaTh
(bu3MYecKui CMBICI HCIIOJIb3YyEMbIX BEJIMYMH, 0003HAUYEHUS U €IWHUIIBI
(U3NYECKUX BEIUYUH, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(bu3MYeCKyl0 BEIMYMHY C JAPYTMMHU BEJIWYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (pr3HUecKrX BEINYMH

XapaKkTepu3oBaTh CBOMCTBAa TeJ, (U3UYECKUE SIBJICHHUS M IPOLECCHI,
WCIIONB3Ysl HW3YYEHHBIE 3aKOHBl, IPH 3TOM [JaBaTh CIIOBECHYIO

q)OpMYJII/IpOBKy 3daKOHA U 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC




1.6

OOBSCHATH (PU3MUECKHE TPOIECCHl U CBOWCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE€  CHUTyallMil  NpaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2 — 3
JIOTUYECKUX I1IaroB C MOMOIMIbIO 2 — 3 U3yUeHHBIX CBOMCTBA (PU3MUECKHUX

SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3ahaud (ONMUparoIIUecss Ha CUCTeMy u3 2 — 3
YPaBHEHMI), UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIME (PU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/aud 3alUCBIBATh KPaTKOE
YCJIOBHE, BBISBJISTH HEIOCTAIOLIME WM U30BITOUYHbIE JaHHbIE, BBIOMPATh
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJISI PELICHHUS, TPOBOIUTH PACUETHl U
OLIEHUBATh PEATUCTUYHOCTh IIOJIyYEHHOIO 3HA4YeHHUS (PU3UUECKOM

BCJINYHHBI

1.8

pacrio3HaBaTh IpPOOJEMbI, KOTOpPbIE MOXHO PEUIMTh IpU [OMOIIU
(GU3MUECKUX METO/I0B, HCIOJb3Yysl OIMCAHHE HCCIENOBaHUs, BbBIICIATH
IIPOBEPSIEMOE  IPEAIIOJIOKEHNE, OLIEHMBAaTh IIPABWIBHOCTb  IOPSIKA
IIPOBEIEHUS  MCCICNOBaHMs, JElaTb  BbIBOABI, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIIOICHHUI U OTIHITOB

1.9

1.10

1.11

1.12

MPOBOJUTH OMBITBI IO HAOMIONCHUIO (PU3NYCCKUX SBICHUA WM
(U3MYECKUX CBOWMCTB TEJ: CaMOCTOSITENLHO COOMpaTh YCTaHOBKY U3
M30bITOYHOTO0 Habopa 00OpYyIOBaHUsSA, OINUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

MPOBOJIUTH TIPY HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNess
CpeAHee 3HAueHUe H3MepsieMoil BenuuuHBl ((OKYCHOE paccTOosHHE
coOuparomield JMH3bI), OOOCHOBBIBaTH BBIOOp cHocoba H3MEpEHHUs
(u3MepuTeIHLHOrO MpUdOpa)

MPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
WCTIOJB30BAHUEM TIPSIMBIX HM3MEpPEHHA: TUIAHMUPOBATh HCCIIECIOBAHNE,
CaMOCTOSITENILHO ~ COOMpaTh yCTAHOBKY, (DUKCHPOBaTh pe3yJIbTaTh
MOJTyYEHHON 3aBUCUMOCTH (U3WYECKHX BEJIMYWMH B BHIE TaOIUIH

Fpa(l)I/IKOB, ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHUA

NpOBOAUTE KOCBCHHBIC U3MCPCHU (bI/IBI/I"ICCKI/IX BCJIIMYHMH: TIJIAHUPOBATH
HU3MEPECHUA, CO6I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIIIOJJIHATH
HU3MEPCHUA, CIICAYA Hpe):[JIO)I(eHHOﬁ HWHCTPYKIUH, BBIYUCIIATL 3HAUCHUC

BCJIMYHWHBI W QAQHAJIM3UPOBATH IOJTYYCHHBIC PE3YJIbTaTbl C y‘IéTOM




3aIaHHOMU MTOTPELIHOCTH U3MEPEHUN

1.13

1.14

coOiomaTh MpaBWja TEXHUKH O€30MacHOCTH mpu  pabore ¢

J1ab0paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MNPU3HAKUM W3YYEHHBIX (U3UYECKUX MoJelei:
MaTepuabHasi TOYKa, aOCONIOTHO TBEPIOE TEJNO, TOYCUHBIH HCTOUYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCJIb aTOMHOTI'0 Aapa

1.15

1.16

XapakTepu30BaTh TMPUHIMIIBI JCHCTBHS HM3YyYCHHBIX MPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIIOPON HA UX ONHUCAHUS, UCIIONIb3Ysl 3HAHUS O
CBOWCTBaX (pu3MuecKkux sBICHWA U HeoOXoAMMbIe (pU3HUECKHUE

3aKOHOMCPHOCTH

HCII0/Ib30BAaTh CXEMBI M CXEMAaTUYHbIE PUCYHKH U3YYECHHBIX TEXHUYECKUX
YCTPOKCTB, W3MEPHUTENBHBIX NPUOOPOB M TEXHOJIOTMYECKHX IPOIECCOB
IPU peIIEHUN Y4eOHO-NPAKTHUYECKUX 3a/lady, ONTHYECKUE CXEMbl JUIs

MOCTPOEHHSI N300paKEHUH B IIIOCKOM 3€pKajie M COOMparoIeii TNH3e

1.17

1.18

NPUBOAMTh  HpPHUMEPHl  (HaXOAUTh HMHMOPMAIMIO O  IMPUMEpax)
MIPAKTUYECKOTO HCIOJIb30BaHUs (DU3MUECKUX 3HAHUN B TIOBCETHEBHOM
YKU3HM U1 oOecrieueHrs 0€30macHOCTH TP 0OpaIieH! ¢ MpudopaMu 1
TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 370POBBS H COOJIOJICHUS
HOPM DKOJIOTHYECKOTO MOBEJICHHS B OKPY KaloIel cpefie

OCYIIECTBIATh MOUCK WHGOpMAIMU (PU3NIECKOTO CONEPKAaHUS B CETU
WNHuTepHeT, caMOCTOATEIHHO (OPMYIUPYST TIOMCKOBBIN 3ampoC, HAXOIUTh
MyTU OMPEJIENICHUs JOCTOBEPHOCTH MOTYyYeHHON HHGOpMAIIUK HA OCHOBE

HUMCIOIITUXCA 3HAHUH U JOITOJIHUTECIIBbHBIX NCTOYHUKOB

1.19

1.20

HCIIOJIb30BATh MPH BBIIOJIHEHUHU YYEOHBIX 33JaHUN Hay4YHO-TIOMYJISPHYIO
ouTeparypy (U3MYECKOro COJIepXKaHMs, CIPaBOYHbIE MaTepHaIbl,
pecypcebl cet THTepHET; BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

cOo3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHbIE COOOIIEHUSI HA OCHOBE
nH(pOpPMaLlUK W3 HECKOJIbKHUX HCTOYHHMKOB (PU3NYECKOTO COACpIKAHMS,
nyOoJINYHO IIPENICTaBIATh pe3yibTaThl MIPOEKTHON WIn
UCCIIEI0BATENILCKON JIEATENbHOCTH, NPH 3TOM IPaMOTHO HCIIOJIb30BaTh
U3YyYEHHBI MOHATUHHBIN amnmapar H3y4aeMoro pasaena (U3uKu Hu

COTIPOBOXIATh BBICTYIUICHHE TpE3EHTAIMeld ¢ Y4ETOM OCOOCHHOCTEH




ayIUTOPUU CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUN (DU3NUECKUX
IIPOLIECCOB paclpeneniaTh O0A3aHHOCTH B TIpYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Jla4aMU, CJIICIUTH 3a BBIIIOJIHEHUEM IUIAHA IEUCTBUM U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
NeSATEIbHOCTD TPYIIIBI, BBICTPauBaTh KOMMYHUKaTUBHOE

BSaHMOHefICTBI/Ie, IIPOABJIAA TOTOBHOCTD pa3p€liaTh KOH(l)J'II/IKTI)I




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pazneia

Kon baementa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

duszuka — Hayka O npupoze. SBiIEHHS HPUPOIBI.
Qusnyeckue  ABJICHUA:  MEXAHHYECKUE,  TEIUIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

dusnueckue BeIMUnHBL. M3Mepenne Gu3ndeckux BeTUIrH.
®uznyeckne  npubopel.  [lorpemHocTs  U3MEpEeHHIl.

MexiyHapoaHasi CUCTeEMa €IMHHUI]

1.3

1.4

1.5

EcrecTBeHHOHay4yHBId METOJ IO3HAHMS: HaOJIO/IEHUE,
IIOCTAHOBKA HAy4HOI'O BOIIPOCA, BBIIBWIKEHUE THIIOTES,
HKCIEPUMEHT 10 TIPOBEpPKE THUIOTE3, OOBSICHEHUE

Ha6J'IIO,I[aeMOF O SABJICHHA
Omnucanue (I)I/BI/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTudeckue paboTHI:

N3mepenue paccTossHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.
OrnpezienieHre pa3MepoB MaJIbIX TeJl.

N3mepenne Ttemmeparypsl MNpU TMOMOIIH KHIKOCTHOTO

TECPMOMCTpPA U AaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEILIECTBA

CTpOCHI/Ie BCIICCTBA: aTOMbl W MOJICKYJIbI, UX pPa3MCPLI.

21 OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
JBmwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JIBHKCHHS
2.2 yacTHI] C TeMIepaTypoil. bpoyHOBckoe ABUXKEHHE,
nuddy3us
23 B3anMopeiicTBre 9acTHI] BEIIECTBA: IPUTSKEHUE U
' OTTAJIKUBAHUE
24 ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B,




2.5

2.6

KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKHX)  TEll
B3anmocBsA3b MEXay CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U WX AaTOMHO-MOJIEKYJSIPHBIM

CTPOCHUEM
Oco0eHHOCTH arperaTHbiX COCTOSTHUH BOJBI

[TpakTuueckue paboThI:

Ouenka jauamMeTpa  aTroMa  METOJOM  psiAoB  (C
ucrnonb3oBanueM pororpaduii).

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS T'a30B.
OnbIThl O OOHAPYKEHUIO ACHCTBUSI CUI MOJEKYJISIPHOTO

MMPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JABM)KECHHE
2 Cxopoctb. CpenHsst CKOpPOCTb IpU HEPAaBHOMEPHOM
' JBUKEHUH. Pacd€r myTH 1 BpeMEHU JBUKCHUS
SIBnenue nHepuuu. 3aKOH MHEpUMU. B3aumonencrsue Tei
3.3 KaK IpUYMHA U3MEHEHUs] CKOPOCTH JIBUKeHus Tesl. Macca
KaK Mepa MHEPTHOCTH TeJla
3.4 [TnotHoCTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM
' MOJIEKYJ B €qUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TEI
36 Cuna ympyroctd W 3akoH ['yka. M3mepeHue cuibl c
' IIOMOUIBbIO JUHAMOMETpPA
37 SIBnenue TAroTeHUs U cuia TsbkecTH. Cuila TSDKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
35 Cuna TtpeHusa. TpeHHe CKONBXKEHUS U TpPEHUE IIOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 CrokeHue Cuil, HalpaBlI€HHBIX [0 OJHOW IPSMOM.
' PaBHoOelicTBYIOIIAsA CHIT
[TpakTHyeckue paboOTHI:
3.10 OmnpeneneHre  CKOPOCTH  PaBHOMEPHOTO  JIBMDKEHUS

(mapHKa B KHUAKOCTH, MOACIH QJICKTPHUYICCKOTO




aBromMoOmWiIss W Tak pganee). OmnpeneneHue CpegHen
CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa MO HaKIOHHOM
wiockocTd. OrnpeneneHre IUIOTHOCTH TBEPAOrO Tea.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSHKCHUS
(medopmanun) Mpy>KUHBI OT MPUIOKCHHON CHIIBL. OTBITHI,
JEMOHCTPHUpPYIOIINE 3aBHCHUMOCTh CHJIBI TpEeHHS
CKOJIBJKEHUS OT BEca Tella U XapaKTepa CONPUKACAIOIIUXCS

MOBEPXHOCTEH

®duznyeckue SABICHUS B NPUPOJAE: MPUMEPHI JIBUXKEHUS C
3.11 pa3IMYHBIMM CKOPOCTSIMH B KMBOM W HEKUBOM INPUPOAE,
JIeWCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuuyecKkue yCTpoNUCTBa: AMHAMOMETD, OIIITHUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[OI‘O tenma. CrocoObl YMCHBIICHUA U

1 YBEJIMYCHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCHMMOCTb JIaBJICHHUS ra3a OT 00bEMa,
' TEMIIepaTyphI
43 [lepenaua maBneHus] TBEPABIMH TENAMH, >KUIAKOCTIMH M
' razamu. 3akoH [lackamns. [THeBMaTn4yeckue MalimHbl
3aBUCUMOCTh  JIaBJIEHUS  JKUAKOCTH  OT  TIIyOMHBI.
4.4 Iuapocratudeckuit mapagokc. CoOOIIArONINECS COCY/IBI.
['mapaBianueckue MeXaHUu3MBbl
Atmocdepa 3emsin u armochepHoe aasneHue. [IpuumHbI
A5 CyIIIECTBOBaHUSl BO3AYIIHOW oOomouku 3emiu. OmbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(EPHOro JaBIEHUS OT
BBICOTHI HaJ] YPOBHEM MOPSI
16 U3mepenne armocdepHnoro nasieHus. [Ipubopsr s
' U3MepeHus: aTMOC(epHOro 1aBiIeHUs
47 JlelicTBrE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
' BeitankuBatomas (apxumMeoBa) cuia. 3akoH ApXumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[TpakTHyeckue paboOTHI:
4.9 HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJE OT 00bEMa

HOpr?KéHHOﬁ B JXKHAKOCTb 4YaCTH TCla. OHpe,Z[CJ'ICHI/IC




BBITAJIKUBAIOLIEH  CWJIBL, JEHUCTBYIOLIEM HA  TEIO,
MOTPY’)KEHHOE B JKMIAKOCThb. [IpoBepka HeE3aBHCHUMOCTH
BBITAJIKUBAIOLIEH CHWJIbI, JEHUCTBYIOLIEHW HAa TEIO B
JKUJKOCTU, OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOLIUE
3aBUCHMOCTD BBITAJIKMBAIOLIECH CHJIbI, ACUCTBYIOLICH Ha
TEJIO B XKHUAKOCTH, OT 00bEMa MOrpyKEHHON B >KUIKOCTh
4acTH TeJla U OT IUIOTHOCTH KUAKOCTU. KoHCTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHME JIOAKU U OIpPEACIICHUE

€€ Tpy30M0IbEMHOCTH

4.10

411

dusnueckue SBICHUS B MPHUPOJE: BIUSHUE aTMOCHEPHOTO

JaBJICHUA Ha JKUBOH OpraHu3M, IJIaBaHUC pLI6

TexHuueckue YCTpOICTBa: coOOUIAIOIIMECS  COCY/BbI,
YCTPOMCTBO  BOJIONPOBOJIA,  THUAPABIMYECKHN  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
53 [IpocTble = MeXaHU3MbI:  pblyar, OJIOK, HaKJIOHHAas
' TUIOCKOCTH. [IpaBuiio paBHOBECHS phIyara
5.4 [TpumeHeHue mpaBuia paBHOBECHUS pbldara K OJIOKy
«3o1m0T10€e mpaBmwio» MexaHuku. Koadduuuent nonesnoro
5.5 neiictBus MexaHu3MoB. IIpocTbie MexaHu3Mbl B OBITY U
TEXHUKE
5.6 [ToTennmanpHast YHEPTUM TEJA, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TonHast MexaHWdYeckass SHEprus. 3aKOH H3MEHEHHs U
' COXpaHEHHsI MEXaHUYEeCKOH SHEPTUH
[TpakTiueckue paboThI:
#HH#Par###Onpenenenue  paboOTbl  CUJIBI  TPEHUS TpU
£ g pPaBHOMEPHOM JBW)KCHHH Tella TI0 TOPH30HTAIBHOU

MOBEpXHOCTU.  MccimenoBaHue  yClIOBHM — paBHOBECHS
ppiuara. M3mepenme KIIJ[ HakIOHHOM  IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXPAaHCHUS MEXaHUYEeCKOMH OHEpIrUuun




5.10

@u3nuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA

5.11

TexHuueckne  yCTpOMCTBA:  pbluar, IMOJABWXKHBIA U
HEMNOJIBIKHBIA OJIOKM, HAaKJIOHHAsl IJIOCKOCTh, IMPOCTHIE

MEXaHU3MBI B OBITY

8 KUIIACC
Kon
Kon aiemenTa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasziena
TEIUVIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIO)KEHUS ~ MOJIEKYJISIPHO-KUHETUYECKOU
61 TEOpPUM CTPOEHUS BellecTBa. Macca M pa3Mepbl MOJIEKYIL.
. OnbIThl, THOATBEPXKJAIOIIME  OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPUU
6.2 Mogenu TBEPIOro, >KUIKOTO M ra3000pa3HOro COCTOSHUMA
. BemiecTBa. Kpucramyeckue u amopdHsle Tena
6.3 OOBbsicHEeHHE CBOMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TEJ HA
. OCHOBE IOJIOKECHUH MOJIEKYISIPHOKMHETHYECKOH TeOpHH
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
5 6.5 TemoBoe pacupeHne U cKaTHe
6.6 Temnepatypa. CBs3p TemmepaTypel CO  CKOPOCTBIO
. TCIIJIOBOT'O JABMIXXCHUSA YaCTHUI]
6.7 Buytpennss sHeprus. CrnocoObl M3MEHEHHs] BHYTpEHHEH
. SHEpIuu: Tersonepeada U copepiieHue padoTbl
6.8 Buasl Teruonepenaun: TEMJIONPOBOJHOCTh, KOHBEKIIHS,
' U3JIy4yeHue
6.9 KonuyecTBo TemnoTsl. Y aenbHast TEMIOEMKOCTh BELIECTBA
TemsmooOMeH W TemsioBoe paBHOBecHE. Y paBHEHHUE
6.10
TEIUIOBOTO OanaHca
6.11 IImaBienne u OTBCPACBAHUC KPUCTAJUIMYCCKUX BEIICCTB.

VenapHas TEIIOTA IIABICHUS




6.12

6.13

[TapoobpazoBanue u xonmeHcamus. Vcnapenune. Kunenwe.
VnaenpHast TemioTa mapooOpa3oBaHUs.  3aBUCUMOCTH

TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTro JaBICHHUS

BnaxunocTtn BO31yXa

6.14

BHGPFI/ISI TOIIJIMBA. yI[eJ'IBHaSI TCIIOTA CropaHusa

6.15

[Tpunnume! padoTe! TeroBeix aeurateneit KI1/ Temiosoro
nBuratens. TennaoBble ABUTATENN M 3alllUTa OKpYyKarolen

cpensbl

6.16

3aKOH COXpaHEHMs M IPEBPALICHUS] SHEPIUU B TEIIOBBIX

nporieccax

6.17

[IpakTuueckue pabOTHI:

OnbITE IO OOHAPYXKEHUIO JICHCTBHS CHII MOJICKYJISIPHOTO
MIPUTSKEHUSL.

OnbIThl IO BBIPAIIMBAHUIO KPUCTAJJIOB MMOBAPEHHOM COJIU
WJIM caxapa.

OnbIThl 110 HAOIOIEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B,
YKUJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue gaBleHUs BO3ayXa B OayUIOHE MITIPHIIA.
OnbIThl, JE€MOHCTPUPYIOIIUE 3aBHCHUMOCTb JIABJICHHS
BO3/IyXa OT €ro 00bEéMa 1 HarpeBaHUs WU OXJIAXKICHHS.
IIpoBepka THNOTE3bl JIMHEHMHON 3aBUCHMOCTH JIJIMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUUYECKON TpyOKe OT
TEeMIIEPATYpPBI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHHEpruud Teja B
pe3ysbTaTe Teruionepeaady U padoThl BHEITHUX CHJL.
HccnenoBanue sBICHHS TEIIOOOMEHA MPH CMEIIWBaHUU
XOJIOJTHOW U TOpsiYEN BOJBI.

OnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOU
Mpu  TEIUIOOOMEHE C  HarpeTbiM  METATHYECKUM
LWIAHAPOM.

Ornpenenenne yaelbHON TEIJIOEMKOCTH BEIIECTBA.

HUccnegoBanme mponecca uCrnapCHus.




OrnpezenieHre OTHOCUTENIBHON BIIAXXKHOCTH BO3yXa.

Omnpenenenne yaeaIbHON TEMJIOTH TUTABICHHUS JIb/IA.

6.18

dusnueckue ABJACHUA B OPUPOZAC: IOBEPXHOCTHOE
HATSOKCHUE W KalmWUISIPHBIC  SBJICHHST B OPUPOJE,
KpHCTAJUTBI B mpupone, usiaydeHue CoJHIA, 3aMep3aHue
BOJOEMOB, MOpPCKHE OpHU3bI; 00pa3oBaHHE POCHI, TyMaHa,

HHes, CHera.

6.19

Texnuyeckue  ycTpoHCTBA:  KamWULSIPbl,  MPUMEPHI
WCIIONBb30BaHUSI KPUCTAIJIOB, KHUIKOCTHBIM TEPMOMETP,
JTATYNK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOHWHaA, IBUTATEINb

BHYTPCHHET'O CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusanus Tel. [[Ba posa aIeKTpUIECKUX 3apsiioB
BzaumopeiictBue  3apsbkeHHbIX  Ten.  3akoH — Kynmona
7.2 (3aBUCHMOCTDH CHJIBI B3aMMOJICHCTBUS 3apSKEHHBIX TNl OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
OnexTpuueckoe mnozie. Hampspk€HHOCTH 3IEKTPUUECKOTO
7.3 nosia. [IpuHIMI cyneprno3uiuy 3eKTpUYecKux mnojieu (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu snektpuyeckux  3apsgoB. OJeMEHTapHBIN
7.4 anekTpuyeckuil 3apsia. Crpoenue aroma. [IpoBonHuku u
JTURJIEKTPUKU
7.5 3aK0OH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
-6 DIIEKTPUYECKUI TOK. Ycnosus CYyILIECTBOBAHUSA
. ANEKTPUYECKOT0 TOKa. VICTOYHMKH OCTOSTHHOTO TOKA
27 JIeMcTBHSI DIIEKTPUYECKOIO TOKA (TEIUIOBOE, XUMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
- Onektpuueckass uenb. Cuina ToKa. DIEKTPUUYECKOE
' HaIpspDKEHNE
7.9 ConpoTuBieHHE NPOBOJHUKA. YEIbHOE CONPOTHBIIEHHE




BCIICCTBA

7.10

7.11

7.12

7.13

7.14

3axon Oma JJ1 yyacTKa Lenu

[locnenoBarenbHOE W MapauieIbHOE  COCIUHCHHE
MIPOBOIHUKOB

PabGoTa 1 MOIIHOCTB 3JIEKTPUUECKOT0 TOKA. 3akoH JIKoyiis
— Jlenna

DNEeKTpUYECKHE IEeMH W TOTPEOUTETN DIECKTPUUECKON

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtostHHBIE MarHuThbl. B3aunMoJENCTBUE ITOCTOSHHBIX

MarauToB

7.15

MaruautHoe nosie. MarHuTHOE MOJIE 3eMIIM U €r0 3HAUYEHUE

JJIA J)KU3HU Ha 3emie

7.16

OneiT Opcrena. MarHuTHOE MOJE 3JIEKTPUUECKOTO TOKA.

HpI/IMeHeHI/Ie QJICKTPOMAruuTOB B TCXHUKC

7.17

7.18

7.19

7.20

JlelicTBUe MarHMTHOrO TIOJISI HAa TIPOBOJHUK C TOKOM.
DNeKTpoABUTaTENIb IMOCTOSSHHOTO ToKa. lcmosb3oBaHue
3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOWCTBaX U Ha

TPAHCIIOPTE

OnbIThI CDapaz[esI. SIBnenue 3J'IeKTp0Mal"HI/ITHOI71 HHAYKIHU.

[IpaBuno Jlenna

Onektporereparop. CrocoObl MOMyUYEeHHs DIECKTPUUECKOM
SHEpPTHUH. DONEeKTPOCTaHIIMK  Ha  BO30OHOBISEMBIX

HCTOYHUKAX SHCPTHUU

[IpakTudeckue pabOTHI:

OnBITH MO HAOIOACHUIO AJICKTPU3AINH TeT UHAYKIUEH U
IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JAEUCTBHS  AIEKTPUYECKOTO TOJISL  HA
MPOBOJIHUKU U AUDJICKTPUKH.

COopka u TmpoBepka pabOTHI AIEKTPUUYECKON IeMu
MMOCTOSIHHOTO TOKA.

W3mepenue 1 peryimpoBaHHe CUIbl TOKA.




7.21

N3mepenue u peryaupoBaHue HaPSKCHUS.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, WIYILIETO YeEpe3
PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSDKEHUS HA
pe3ucrope.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUECKOTO
CONPOTHUBIICHUS IPOBOJAHHMKA OT €ro JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepuana.

[IpoBepka mpaBuna  CIOXKEHUS  HANPSHKEHUH  [IpU
[IOCJICZIOBATEIbHOM ~ COEIUHEHUM  [BYX  PE3HCTOPOB.
[IpoBepka mpaBuia Juisi CWJIbl TOKAa IpPHU MapajuieIbHOM
COEIMHEHUH PE3UCTOPOB. Onpenenenue paboThI
JJIEKTPUYECKOTO  TOKA, HIYIIEro 4Yepe3  pe3UucTop.
Onpenenenue MOILIHOCTH INEKTPUUYECKOTO TOKa,
BbIIEIISIEMOM Ha pe3uctope. MccnenoBanue 3aBUCHUMOCTH
CWJIBI TOKA, MAYLIETO Yepe3 JaMIIOUKy, OT HalpsOKEHUs Ha
weii. Omnpenenenue KIIJ[ wnarpeBarensa. MccnenoBanue
MarauTHOI'O B3aHMOHCﬁCTBHﬂ IIOCTOSAHHBIX MArHuTOB.
N3yueHne MarHMUTHOTO MOJISI MOCTOSHHBIX MAarHUTOB MpU
X o0BeAMHEHUU W pazaeneHuu. VccnenoBanue neicTBuUs
ANEKTPUYECKOT0 TOKAa Ha MAarHUTHYIO CTpesiKy. OTMBITHL,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS
KaTyLIKH C TOKOM U MarHuWTa OT CUJIbI TOKA U HallpaBJICHUs
TOKa B KaTyuke. M3ydeHue neicTBrsl MAarHUTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM. KOHCTpyMpoBaHuWE U H3ydeHUE
paboTsl BIIEKTPOJABUTATES. H3mepenne KII
3JEKTPOJIBUTATEIbHOM YCTaHOBKH. OnbIThI 1o
WCCIEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHAYKIIMU:
HCCJIEJ0OBAHUEC W3MEHEHUH 3HaueHus | HaITpaBJICHUA

WHAYKIMOHHOI'O TOKa

dusnuecKue sIBJICHUS B IPUPOJE: AIEKTPUUECKUE SIBJICHUS
B arMocdepe, DIEKTPUYECTBO IKUBBIX OPraHHU3MOB,
MarHuTHoe Toyie 3emiH, Jpedd MmoarcoB,  poiib

MAargauTHOI'O ITOJIA AJIA Y)KM3HH Ha 36MJIC, MMOJISIPHOC CUSAHUC




7.22

TexHudeckue yCTPOMCTBA: DJIEKTPOCKOI,  aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIICKTPUUYECKOW DHEPIHH,
JJEKTPOOCBETUTEIIbHBIE IpUOOpHI, HarpeBaTeIIbHbIE
ANEKTPONPUOOpPHI (npumepsl), IEKTPUYECKUE
NPEAOXPAHUTENH,  DJIEKTPOMArHuT,  DJIEKTPOABUIATEIb

IIOCTOSAHHOI'O TOKA, reHEPATOp IMMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe  IBWXKEHHE.  MarepuanpHas — TOYKA.
. Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKCHUS

8.3 PaBHOMepHOE NPSAMONTMHENHOE IBUKEHUE
HepaBHoMepHoe npsimonuHeiiHoe nBmkeHue. CpeaHsis u

8.4 MIHOBEHHas CKOpPOCTb Teja TMpU HEPaBHOMEPHOM
JBUKCHUH

8.5 Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHENHOE

' JIBIKEHUE
8 8.6 Cso0Ooanoe nagenue. OneITel [ammes

PaBHOMepHOE JBWXKEHHE MO OKpyxkHocTH. Ilepmon u

8.7 yacToTta oOpamieHus. JluHelHas M yrjioBas CKOpPOCTH.
LleHTpoCTpEMHUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroTona

8.11 [TpuHIMTT Cynepno3uIuu CUil

8.12 Cuia ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: CUJIa TPEHUS CKOJBXEHMS, CHJIa TPEHHS

TIOKOA, APYTUC BUABI TPCHUA




Cuma TSDKECTH M 3aKOH BCCMHUPHOI'0O  TATOTCHUA.

8.14 YckopeHnre cBOOOTHOTO MaICHHUS
515 JBmxenue mianet Bokpyr CosHia. [lepBas kocMuyeckas
' ckopocTb. HeBecoMOCTh U neperpysku
PaBHOBecne MaTepuanbHON TOYKH. AOCONIOTHO TBEPIOE
8.16
TEJOo
817 PaBHOBecue TBEpPHOro TeNa C 3aKPEIUIEHHOM OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TspkecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. MMmyinbsce cuisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE nBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
892 Pabora cun TskecTd, ynpyroctu, TpeHus. CBsA3b SHEPrUU
' 1 paboThI
893 [lorennmaneHast  SHEprus  Tena, TMOAHATOTO  HAJ
' MIOBEPXHOCTHIO 3eMJIU
8.24 [ToTenuuanpHas SHEPTUS CKATON MPYKUHBI
Kunernueckass oHeprus. TeopemMa O KHUHETHYECKON
8.25
SHEeprun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH
[IpakTuyeckue paboOTHI:
Ompenenenue cpeaHeil CKOpOCTH CKOJbKEHUSI OpycKa WK
JBIDKEHUS ~ IIApUKa 1O  HAKJIOHHOM  IIOCKOCTH.
OmnpeneneHne YCKOpEHHS Tela TPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAaKJIOHHOM TNIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH TYyTH OT BPEMEHH IIpH
8.27 PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka TrHMOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JIBYDKEHUM 0e3 HavyaJdbHOM CKOPOCTH IMYTH OTHOCSTCS Kak
P HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE NMPOMEKYTKH
BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT

CHIJIBI HOpMaJIbHOT'O JaBJICHHA. OnpeneneHI/Ie




8.28

8.29

KodpdunueHTa TpeHus ckoibkeHus. OnpexneneHue
KECTKOCTH MPYKUHBI. OnpenenacHne paboThl CHITBI TPEHUS
IpU PAaBHOMEPHOM JIBIKCHHMU Teja MO TOPU30HTAIBLHOU
nosepxHocTu. OnperneneHne padboThl CHIIBI YIIPYTOCTH IPU
noabEMe Tpy3a € HCIOJIB30BAaHHEM HEIMOJBM)KHOTO U
MOJIBIKHOTO OJIOKOB

®dusnyeckue SBICHHUS B TPHUPOJE: NPHUIMBBI M OTIMBEI,
nBkeHue 1iaHeT COJHEYHOH CHCTEMBI, pPEaKTUBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB

TexHuuyeckue  yCTpoOiiCcTBa:  CHHMIOMETp,  JIATUUKHU

IIOJIOYKEHUS], PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nasuxeHue. OCHOBHBbIE XapaKTEPUCTHKHU

> Kosie0aHU: Iepuo/I, YacTOTa, aMILIMTY1a
9.2 Maremarnueckuit u IIPYKAHHBIN MasTHUKHU.
' [IpeBpartieHre sHEprux Npu KojaedaTeIbHOM JIBUKEHUU
0.3 3aryxaromue KkojeOaHus. BpIHYXIeHHbIE KOJIeOaHuUs.
' Pe3onanc
Mexannueckrue BoJiHBL. (CBONCTBA MEXaHMYECKHX BOJIH.
0.4 [IpononbHbIE M TONEpEeYHbIE BOJIHBL. JlIMHA BOJIHBI U
' CKOpPOCTh €€ pacnpoCTpaHeHus. MexaHWdecKrue BOJIHBI B
TBEPZIOM TeJlE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa
9.6 WHubpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHne  4acTOThl M Iepuoja  KojiebaHui
MaTeMaTH4eCKOro MasiTHUKA.
OmnpeneneHnue  4acTOThl M Iepuona  KojieOaHui
9.7 MPYXUHHOTO MasiTHUKA

HccnenoBanme  3aBHCHUMOCTH — TepHofa  KoyeOaHUi
MOJBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanme  3aBHCHUMOCTH — TepHofa  KojeOaHUi
NpY’)KUHHOTO MagTHUKa OT Macchl rpy3a. [IpoBepka

HC3aBUCUMOCTHU nepuoaga KoJieOaHU I rpysa,




9.8

9.9

MOABEHIEHHOTO K HHUTH, OT MAacChl Ipy3a U XECTKOCTH
npyxuHbl. I3Mepenue yckopeHnus cBOOOAHOTO NaeHUs
Ouznyeckue SBICHUS B MPUPOZAE: BOCIPUATHUE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
LIYHAMH, X0

TexHuueckue  ycTpoiicTBa: 3XOJIOT, HCHOJIb30BaHUE

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJEeKTPOMarHUTHOE TOJ€. JEKTPOMArHUTHBIE BOJHBI.
' CBoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
103 OnekTpoMarHuTHas Tnpupoaa cBeta. CKOpPOCTh CBeTa.
' BousHoBbIe cBOICTBaA cBETa
10 [IpakTryeckue paboTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € ITOMOILIBIO
MOOMIBHOTO TenedoHa
dusnueckue sABIEHUS B IpUpoie: OHOIOrHYecKoe
10.5 NENCTBHE BHUJIUMOTO, yABTPa(pHOIETOBOTO u
PEHTIE€HOBCKOT'O U3ITy4eHUH
106 Texuuueckue yCTpOMCTBa: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11.2 IIpsimonuHETHOE pacpoCcTpaHEHHE CBETa
Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpakeHUs
11.3
cBeTa
11 114 [Ipenominenne cBera. 3akoH npenomiieHus ceta. [lomHoe
' BHYTpPEHHEE OTPaKCHHUE CBETA
115 JIunza. Xop mydyel B JINH3E
116 Ontryeckast cuctema (oToamnmapara, MHKPOCKONa |
' TeJIeCKOIa
117 I'maz kak onrtuyeckas cuctema. bauzopykocTs U

JATbHO30PKOCTh




Paznoxenue Genoro ceera B crnekTp. OnbiTel HpioToHA.

18 CrnosxeHue CeKTpaabHBIX LBETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBHCHMOCTH YIJIa OTPAXKEHHSI CBETOBOTO
Jy4a OT yIJia MajeHHusl.
W3yuenne XapakTepUCTHK H300pakeHUs IpeaMera B
IJIOCKOM 3€pKaje.
HccnenoBanue  3aBUCHUMOCTH  yIyila  MPEJIOMIICHUS
CBETOBOI'O Jiyuya OT yrja MaJeHHsl Ha PaHULE «BO3AYX —
11.9 CTEKJIO».
[Tonydyenne wu300pakeHUd C MOMOUIBIO CcoOHparoleit
JIMH3BL.
Omnpenenenne (GOKYCHOTO pACCTOSHUS M ONTHYECKOM
CWJIBI COOMPATOIIEH JIMH3HI.
OnBITHI IO Pa3JIKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnbITBl 1O BOCHPHATHIO IBETAa MPEAMETOB MpPHU HX
HaOJII0/IEHUU Yepe3 I[BETOBbIC (PUIBTPHI
Oduznyeckue sBIEHUS B npupoze: 3arMmenuss CoiHIa U
11.10 JlyHbl, 1BETa TeJl, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue ycTpoiicTBa: OUkd, IepUCKoI, (oToanmapar,
. ONITUYECKHE CBETOBOIBI
KBAHTOBUGIE SABJIEHUA
191 OmnbiTel  Pezeppopna u mnaHerapHas MoJeNb aToMa.
' Mogaens aroma bopa
122 Hcnyckanne W TOTJIOMIEHWE CBETa aroMoM. KBaHTHI.
' JInnenyaTsle CIIEKTPHI
15 12.3 PagnoaktuBHOCTH. Asb(]a, 6eTa- 1 raMMa-u3IydeHHs
124 Crpoenue aroMHOro siipa. HykiioHHas Mojenb aTOMHOTO
' anpa. M3oromnsl
128 PagmoaktuBHble mTpeBpamieHus. llepuwon momypacnana
' aTOMHBIX sJIEp
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiOBOIO W

MaCCOBOI'O YHUCECII




12.7

9Hepr1/151 CBs3U aTOMHBIX ALCP. CBs13b MaccChHl U OHCPIUun

Peaknun cunresa m neneHus supep. McTodHMKH dHEpruu

12.8
CouHIia u 3831
12.9 Slnepnas  osHepreruka.  [lelicTBUE  palMOAKTHBHBIX
' M3JIy4eHUH Ha )KUBBIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmronenue CIUIOMIHBIX M JIUHEHYATBIX  CIEKTPOB
12.10 W3ITY4CeHHUS.
HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 110
TOPMO3HOMY IyTH (110 (hoTOTpadusiM).
N3mepenue pagnoakTUBHOTO oHA
dusnyeckue SBJICHUS B INPUPOJIE:  CECTECTBEHHBIN
1911 paMOaKTUBHBIN ()OH, KOCMUYECKUE JTYIH, PAIHOAKTHBHOC
' U3ITy4yeHue MPUPOTHBIX MHUHEPaJIOB, JIefcTBHE
PaIMOAKTUBHBIX MU3Ty4YEHUN HA OpPraHU3M YeJIOBEKa
1912 TexHuyeckue yCTpOICTBA: CIIEKTPOCKOII,

VMHJMBHUYAJIbHBIA TO3UMETP, KaMepa Buinbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TpeOOBaAHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30B0Oro
NpoBepsIeMOro YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMblI
TpeOoBaHuUs OCHOBHOTO0 0011ero oopasosanust Ha ocHope PI'OC

[lonumanue  pomu  GU3MKK B HAyyHOM  KapTUHE  MHUDA;
c(hOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3HU H
M03HABAEMOCTHU SIBJICHUN MPUPOJIBI, O POIU IKCIEPUMEHTa B (DU3HKE, O
cucteMooOpasyromed ponr (U3NKA B Pa3BUTHUM E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTUH, 00 2BOJIONUU (PU3NUECKUX 3HAHUI U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHE MUpPA, O BKJIAJE POCCUUCKUX U
3apyOexKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAyKd, OOBSICHEHHE

MPOIIECCOB OKPYKAIOLIET0 MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTHI

3HaHMs O BUJAX MaTepuu (BELIECTBO U I0JIE), O JIBUKEHUU KaK criocode
CYIIECTBOBaHUS MaTe€pUu, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHMS
BELIECTBA, O (PU3MUECKON CYIIHOCTH SBJIEHUH NMPUPOAbI (MEXaHUYECKHUX,
TEIJIOBBIX, 3JEKTPOMATHUTHBIX W KBAHTOBBIX); YMEHHME pa3IvyaTh
SIBJIGHUS 110 ONKCAHUIO UX XAapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEeMOHCTPUPYIOMX  JaHHOe  (U3MYecKoe  sBICHHME;  yMEHHe
pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3UYECKUX SBICHUM B

OKpYyKaromeM MUPE, BbIACIIAA UX CYILICCTBCHHDBIC CBOMCTBaA (HpI/I3HaKI/I)

BJ'IaIleHI/Ie OCHOBaMH TMOHSITUHHOTO amnmnapara 1 CUMBOJIMYCCKOI'O SA3bIKa
(I)I/I3I/IKI/I U HUCIIOJIb30BAHUC HX JISI PCHICHUA y‘Ie6HBIX 3aaa4; YMCHHC
XapaKTCPU30BaTh CBOICTBa TECII, (i)I/ISI/I‘-IGCKI/Ie SABJICHUA W MPOLCCCHI,

HCIIOJIb3YA (by'HI[aMCHTaJ'IBHBIe U OMIIMPUYICCKHUEC 3aKOHBI

YMeHue OIMCHIBAaTh HU3YUCHHBIC CBOMCTBa Tel U (I)I/ISI/I‘-ICCKI/IC SABJICHUA,

WCTIONB3YS DU3UIECKHE BETUIMHBI

BrnageHnne oOcHOBaMM METOJOB HAyYHOTO TIO3HAHHS C  y4ETOM

coOMrofieHusI TpaBUJI O€30MacHOro Tpyna: HaOMOACHHE (UINYECKUX
5 SIBJIEHUIA:

YMEHHE CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W3

JAHHOTO Habopa 00OpYIOBaHUS MO WHCTPYKIIMH, OMTUCHIBATH XOJ] OIBITA




Y 3aIMCHIBATh €r0 Pe3yNbTaThl, (OpPMYyTUPOBATH BHIBOIBI;

MPOBEJICHUE MPSIMBIX U KOCBEHHBIX HM3MEpeHUl (PU3NUEeCKUX BETUYMH:
yMEHUE  IUIAaHUPOBATh  W3MEPEHHUs, CaMOCTOSTEIbHO  COOHMpaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY 10 MHCTPYKIIMH, BBIYUCISTH 3HAYCHHE
BEJIMYMHBl M AHAIM3UPOBATh IOJIYYEHHbIE pE3YyNbTaTbl C Y4ETOM
3aJIaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIPOBEJICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENIbHO ~ coOMpaTh  AKCIEPUMEHTAJbHYIO  YCTaHOBKY U
IIPOBOAUTH HCCJIEN0BAHUE IO MHCTPYKLUH, MPEICTABIATH IOJyYEHHBIE
3aBUCHUMOCTH (M3MYECKUX BEJIMYMH B BUAE Tabuull U TrpaduKos,
YUUTBHIBaTh  HOTPELIHOCTH, JiedaTb  BBIBOJBI IO  pe3yjbTaTam

HCCICAOBaHUA

[Tonnmanue XapaKTEePHBIX CBONCTB buznueckux Mojenen
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJACTH CTPOCHHS
ra3oB, JKUJIKOCTEHM M TBEPABIX TeJ, IUIAHETapHas MOJElb aToMa,
HYKJIOHHAasi MOJIeJIb AaTOMHOIO fJipa) U YMEHUE HPUMEHSTh HX JUIs

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMenue o0bsACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTC CI/ITyaIII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBISBISATh NPUUYMHHO-CIEICTBEHHBIE CBSI3M U CTPOUTH
0OBSCHEHHE C OMOPOM HAa M3YyUYECHHBIE CBOMCTBA (PU3MUECKHUX SIBJICHUH,

(I)I/I3I/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

VYMmeHnue pemarts pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHMI),
WCTIOJB3Ysl 3aKOHBI U (DOPMYITBI, CBS3BIBAIOIINE (DU3NUECKHE BEITHMYUHBI,
B YacTHOCTHM, 3alMChiBaTh KpaTKOE YCJIOBHME 3aJaud, BBISABIATDH
HEJ0CTAIOUINe JaHHbIE, BBIOUPATh 3aKOHBI U (QOpPMYJbI, HEOOXOIUMBIE
Uil e€ pEeUIeHHs, MCIOIb30BaTh CIPABOYHBbIC JIaHHBIE, IPOBOJIUTH
pacu€Tbl W OICHMBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS
(Gu3n4ecKoil BEIMYMHBI, YMEHHE ONPENeNsATh Pa3MEPHOCTh (PU3UUECKOM

BCJIIMYHHBI, HOJ'Iy‘-IGHHOﬁ IIpH pCUICHUYN 3aJa4n

VYMeHHe  XapakTepu3oBaTb  NPUHIUIBI  JEUCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCIIC€ OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO HX OMHMCAHUIO, MCIOJIb3Ys 3HAHUA O
CBOMCTBax (U3MYECKUX SBICHUW UM HEOOXoauMble (usnyueckue

3aKOHOMCPHOCTHU




10

11

yMCHI/IC HCITIOJIb30BATh 3HAHUS O (1)I/ISI/I‘ICCKI/IX SABJICHUAX B HOBCGI[HCBHOﬁ
KU3HHM I O0O0ecrieueHus: O€30MacHOCTH TP OOpalIeHUH C OBITOBBIMHU
npubopamMu M TEXHHYECKUMH YCTPONCTBAMH, COXPAaHEHHs 30POBbS H
COOJIFOZICHHSI HOPM 3KOJIOTHYECKOTO TMOBEJICHUS B OKPYIKaIOIIEH cpeje;
MOHMMaHHE HEOOXOTUMOCTH TPUMEHEHHUSI JOCTI)KEHUH (U3MKH W

TEXHOJIOTHI I paiOHAJIBHOI'O IIPUPOAO0II0JIb30BaAHUA

OnpiT moucka, MpeoOpa3oBaHUSs U NPEICTaBICHUS HHPOpPMALNH
(U3MYECKOTO COAEpKAHMSI C  HCIOJBb30BaHHEM HWHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
MOJIy4eHHOW WHGPOpMAlMd Ha OCHOBE WMCIOIIMXCS 3HAHUA W
JOTIOJIHUTEIbHBIX UCTOUHUKOB; YMEHUE UCIIOJIb30BaTh IIPU BBINOJIHEHUU
y4eOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (QU3NIECKOTO
CoJlepKaHus, CIPAaBOYHbIE Marepuaibl, pecypcel cetu HMHTepHer;
BIIaJICHHE 0a30BBIMH HABBIKAMHU MPEOOPA30BAHMS HHPOPMAITUH U3 OTHOM
3HAKOBOW CHUCTEMBI B JpPYTYIO; YMEHHE CO3[aBaTh COOCTBEHHBIE
MHUCbMEHHBIE U YCTHBIE COOOIIEHUsS Ha OCHOBEe WHpOpPMAIUU U3

HCCKOJBbKHMX HUCTOYHHKOB




HHEPEYEHDB 3JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 21eMeHT CO/IePKAHMS
1 MEXAHWYECKUE SIBJIEHUA
11 Mexanudyeckoe — aBikeHue.  MarepuanpHas — Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD JIBUKCHHSI
PaBHOMepHOe W HepaBHOMepHOe nBikeHue. CpenHsis ckopocts. Dopmyna s
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE MNPSMOJMHEHHOE ABMIKECHHE. 3aBUCHMOCTh KOOPIMHATHI Tela OT
BPEMCHH B CJIy4ae PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHUS:
13 () =x,+0t
I'paduku 3aBUCHMOCTH OT BpEeMEHH Ui TPOCKIUH CKOPOCTH, IPOCKIUH
HepeMEeLICHHsI, TyTH, KOOPAUHATHI IPH PABHOMEPHOM IPSIMOIMHEHHOM JABHKCHUU
3aBHCUMOCTh KOOPIMHATHI TeJda OT BPEMEHH B Cllydae PaBHOYCKOPEHHOI'O
HPSMOJIMHEHHOTO JIBHIKCHUSI:
2
Sy(f)=vp, #f+ay* ;
2
dopMysbl U MPOSKIMHM TEPEMEINEHHs, TMPOSKIUK CKOPOCTH M MPOCKIUH
YCKOpPEHHS IPY PaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBUKECHUH:
2
14 s.(D=vy,-t+a, X
U_\_(f) =Up, +d, -1,
a,(r) =canst,
le: - Ul:r: =2£IISI
I'padukn 3aBUCHMOCTH OT BpPEMEHHW IS TPOCKIMUA YCKOPEHHS, IPOCKIUH
CKOPOCTH, TMPOCKIMU MEPEMEIICHUs, KOOPAUHATHl MPH PaBHOYCKOPESHHOM
HPSIMOJTUHEITHOM JIBH)KCHUU
CBoOongHoe majgeHue. POpMynbl, ONMUCHIBAIOIIME CBOOOJHOE NaJICHHE Tella IO
15 BEPTHKAIH (JIBUKECHUE TeJla BHU3 MM BBEPX OTHOCHUTEIHLHO MOBEPXHOCTH 3€MIIN).

r pa(I)I/IKI/I 3aBUCUMOCTH OT BPCMCHU IJIA MPOCKIHUU YCKOPCHUS, IPOCKIIHNU CKOPOCTH

M KOOPAWHATHI ITPU CBO60)IHOM MaacHu TEJia o BEPTUKAIN




CKopocTh paBHOMEpPHOIO JBM)KEHMSI Telna M0 OKpyxkHocTtu. Hampasienue
CKOpOCTH.

@opmysia g BBIUHMCIEHUS CKOPOCTH YEpe3 PagUuyC OKPYKHOCTH U MEPUON

oOpareHus:
2mR
L=
T

LentpocTtpeMurenbHoe  yckopeHue.  HampaBineHwe — HEHTPOCTPEMUTEIBLHOIO

1.6 yckopenus. @opmyrna uis BBIYUCIICHUS yCKOPEHUS:
2
a. — L
" R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. [InotHoCTh BemecTBa. @opmyrna 1uist BBIYUMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennuuHa. CliokeHue Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJI0
Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:
1.11 F R _*Fl—>2
Tpenue mokoss U TpeHue CkoybxeHus. Dopmyia I BBIYUCICHUS MOIYJISL CHUIIBI
1.12 TPEHUS CKOJIbKEHUS:

Fp=u-N




1.13

1.14

1.15

1.16

Hedbopmaruss Tena. Ynopyrue u  Heynpyrue aedopMmanuiv. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOe TSATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:
My -4
F=G.-—L1_2
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyiia s BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MOoBepXHOCTH 3emin: F = mg.
JBmxenue manet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocthb

U Teperpy3Ku
I/IMHy.TIBC TCJIa — BCKTOpHAasiA (l)I/I3I/I‘IeCKa$I BCJIIMYMHA.
=mi
I/IMHy.TIBC cucrteMsnl Tei. M3Mmenenue HUMITYyJIbCA. I/IMHy.]'ILC CUJIBI
33.KOH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=1, +in, U, =const

PeaxTtuBHOE NBUKEHHUE

1.17

Mexannueckast pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fscosc

Mexann4deckas MOIITHOCTh:

N=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUI BBIYUCIICHU S

KHHETHYISCKOM OHCPIUU:

H!U'E
B
Teopema o knHeTHUecKor d3Heprun. Gopmyna s BBIYUCICHUS TOTEHIUAIBHOU

SHEPTHU TCjia, MOAHATOIO




Haxg 3eMIIEH:

E,= mgh

Mexanandeckas OHEPIu-i:

E=E;+E »
1.19 3aKoH cOXpaHEHHs] MeXaHU4ecKon sHeprun. Gopmyna ajs 3aKOHA COXPAHEHUs
MEXAaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[TpeBparenre MexaHMUECKON YHEPTUU [TPU HAJTMUUU CHIIBI TPEHUSI.
[TpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuitet: M - FI.
YcnoBue paBHOBECHUS pblyara:
M +M,+..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘]IME:&HE.E
‘4"3&1‘1:6."!?{
[aBiienue TBEpIOTO TENA.
®opmyna 751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
F
P= 5l
191 JlaBnenue raza. ATMocepHOe aBIeHHE.
' I'mapocTraTuyeckoe naBiieHHEe BHYTPH KUIKOCTH.
®opmyna A7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pg+Py,
1.22 3axoH [lackans. I'mapaBanueckuii npecc
3akoH Apxumena. Dopmyna ans  ONpPeNENeHUs  BBITAIKUBAIOMIEW  CHUIIBL,
JIEHCTBYIOIIEH Ha TEJO, TOTPY>KEHHOE B KHUIKOCTh WM Ta3:
1.23
Fap =PV
VYcnosue miaBanus tena. [InaBanue cy1oB U Bo3ayxoIiaBaHHe
1.24 Mexannueckne Kojaebanus. AMIUIUTY/Aa, TIEPUOJT M YyacToTa Konebanuit. dopmyra,




CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMIA:

1.25

1.26

1.27

MaremMatnueckuii ¥ IPYKUHHBIA MaATHUKU. [IpeBpamieHue sHepruu Ipu

K01€0aTeIbHOM ABUKEHUN
3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIe N TIIOIIECPCUYHBIC BOJHBEI. Z[J'II/IHa BOJIHBI H

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

L=uv-T

1.28

1.29

1.30

3BYK. FpOMKOCTb M BBICOTA 3BYKaA. OTpa)KeHI/IC 3By1(0B0171 BOJIHBI HAa I'paHULC ABYX
cpen. Hdpa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenne cpeaHedl IJIOTHOCTM BEIIECTBA; ApXMMEIOBOM CHIIBL, KECTKOCTH
OpYXKHUHBL;, Kod(UIMEeHTa TpeHHs] CKOJbXKEHHS; paOOThl CUJIbl TPEHHS, CHIIBI
VIIPYTOCTH; CPEIHEH CKOPOCTH MABM)KCHHS OpycKa I0 HAKJIOHHOW IIOCKOCTH;
ycKopeHusi Opycka MpH JBHKEHUH 110 HAKIIOHHOW TIOCKOCTH; YacTOTHI M MepHoaa
KOJICOAHWH MaTeMaTHYeCKOro MasTHHKA; 4YacTOTBl W MepHoAa KosiebaHui
NPYKUHHOTO MasiTHUKA,; MOMEHTa CHJIbI, IEHCTBYIOIIETO Ha pblYar; paboThl CUIIbI
YIOPYTOCTH MpPHU MOABEME Ipy3a C MOMOIIbIO HENOJBUKHOIO 0J10Ka; pabOThI CHIIbI
YIIPYTOCTH MPH NMOABEME Ipy3a ¢ TOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTu
T€Na U OT INIOTHOCTH JKUJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOLIEH CHIIBI OT MAacChl
TE€JNa; CWJIbl TPEHUS CKOJBXEHMSI OT CHJIBl HOPMAJIBHOIO AABJIEHUS M OT poja
MMOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HHMKAIOUIEH B TMPYXKUHE, OT CTEIECHU
negopMaluu MPYKUHBI, YCKOpEHHs Opycka OT yrjia HakJIOHAa HaIlpaBIsIOLICH;
nepuoAa (4acToThl) KOjeOaHUN HUTSHOTO MAasTHHUKA OT JUIMHBI HHUTH; IMEpPHOJA
KOJIEOAaHUH TPYKUHHOTO MasTHHKAa OT MAacChl Ipy3a U JKECTKOCTH TNPY>KUHBI;
HCCJIEIOBaHNE HE3aBUCUMOCTH NEpHoa KoeOaHU HUTSHOTO MasiTHUKA OT MacChl

rpy3a. IIpoBepka yciaoBHs paBHOBECHS pbluara

Qusuueckue asnenHus 6 npupode: NPUMEPHI IBIKEHHS C PA3IMUYHBIMU CKOPOCTIMHU
B )KMBOM M HEKWBOW NPUPOJE, NEHCTBHE CUJIBI TPEHHUS B NPUPOJIE U TEXHHKE,
OPWIMBBI M OTJIMBBI, JABWKEHUE IUIaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE
JBUKEHHE KUBBIX OPraHU3MOB, PblYaru B TeJI€ YeIOBEKa, BIUSHUE aTMOCHEPHOTO

JaBIICHUS Ha >KUBOU OpraHu3M, IUIaBaHUC pBIG, BOCHPHUATUC 3BYKOB KMBOTHBIMH,




3eMJIETPSICEHHE, CEHCMUUECKHUE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOPEHUA, AWUHAMOMETpP, IMOAUIMIIHUKH, PAKEThI, pbIyar, HO,Z[BI/I}KHHﬁ u

HGHOI[BH)I(Hblﬁ 6JIOKI/I, HAKJIOHHAasA TIIJIOCKOCTb, IMPOCTBIC MCXAHHU3Mbl B 6BITy,

L3l COOOILAOIIUECs] COCYNbl, YCTPOMCTBO BOAONPOBOAA, THJIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp, HXOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHBIE TMOJIOKEHHS] MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOCHHUS BEILECTBA.

2.1 Mopnenn  TBEpAOro, JKUAKOTO UM Ta3000pa3HOrO  COCTOSHUM  BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JIBuxkenue yacTull BeriectBa. CBA3b CKOPOCTH JABUKCHUSI YaCTHUI[ C TEMIIEPATYPOH.

' BpoyHoBckoe nBmxenue, auddysus

2.3 CMauuBaHue M KanWUISPHBIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

oy Buytpennsss sneprus. Pabora u Temnomepeaya Kak CIOCOOBI H3MEHEHUs

' BHYTPEHHEHN SHEPTrUn

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
Harpeanue u oxnaxaenue ten. KoanuecTBo TeMaoThl. Y ienbHas TEMI0EMKOCTb:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEHMs] SHEPruUM B TEIUIOBBIX Npoleccax. YPaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0, +..=0
Ucnapenne u koHueHcaus. lM3MeHeHWe BHYTPEHHEW »HHEPrMU B MPOIECCE
210 UCTMapeHus W  KOHJeHcanuu. Kumenue IKUAKOCTH. YjaedbHas  Teriora
' napoo6OpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3nyxa
212 [InaBnenne n xkpucramnuzanus. Vi3aMeHeHre BHYTpeHHEH HEPTruu MpH TUIABICHUU

" KpUCTaJlJIN3allu. VY nenpHas TEII0Ta IJIaBICHUS




BHYTpCHHHH OHEPIusAa CropaHusa TOILIMBA. yI[CJ'IBHaH TEIJIOTa CrOpaHus TOILIMBA: (

2.13 =Q/m
2.14 [Tpuntumne! paboTs! TermoBsix ABuraTenei. KI1JI reroBoro asuraresns
Ilpaxmuueckue pabomul
H3mepenue yaesnbHOM TEIUIOEMKOCTH METAUIMYECKOr0 LMIIMHIPA; KOJIUYeCTBa
TEIUIOTHI, OJIYYEHHOTO BOJIOM KOMHATHOM TeMIepaTypbl (PUKCUPOBAHHOM MacChl, B
215 KOTOPYIO OIYIICH HarpeThlil MWINHAP; KOJIWYECTBA TEIJIOTHI, OTAAHHOTO HAarpEThIM
' UAJIUHAPOM, IIOCJI€ OMNYCKaHUsi €ro B BOJAY KOMHATHOM TeMIEpaTyphl;
OTHOCHUTEJIbHOM BJIQXHOCTH BO3/yXa; YACJIbHOW TEIJIOTHl TUIABJICHUS JIbJA.
HccnenoBanue M3MEHEHUs TEMIIEPATYPBI BOJbI IPU PA3JIMYHBIX YCIOBUAX; SABICHUS
TEII000MEeHa MPU CMEIIMBAHUU XOJIOJHOU U ropsiueit BOBI; MPpoIlecca UCTIapEHUS
Qusuueckue s6l1eHUs 6 Npupoode: TOBEPXHOCTHOE HATSIKEHHE U KaWUISIPHBIC
2.16 SABJICHHS B TPUPOJE, KPUCTAUIBI B mpupoze, uzinydeHue ColiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa
Texnuueckue ycmpoiicmeéa: KanWUISIPbl, NMPUMEPhl HCIOJb30BAaHUS KpPUCTAJUIOB,
217 JKUJKOCTHBIM TEPMOMETp, NaTYUK TEeMIEpaTypbl, TEPMOC, CHUCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETpBI, TCUXPOMETpP, MapoBas TypOWHA, IBUTATENh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnekTpusanus Ten. [[Ba Buma 31eKTPUIECKUX 3apsiI0B
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsiaa
34 Onektpuueckoe Tnone. Hampsxk€HHOCTH  snekTpuueckoro mnois. [Ipunmmn
' CYTNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu onextpuyeckux 3apsaoB. JleHWCTBHE JIEKTPUYECKOrO IOJISL  Ha
' aNeKTpuueckue 3apsaanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN 3nekTpuyecKkuid ToK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.
3.6 Hanpspxenue.

I =q/t,U=A/q




:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONTPOTHBIICHUS:
U=U:I=1+1; Rzi.
2 2 P
CMmenraHHbIe COSTMHEHUS TPOBOTHUKOB
Pa6ota u MmomHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxoynsa — Jlenmna:
3.11 O=I"-R-t
312 OneiT Opctena. MarHuTHOE T0Jie TPSIMOTO TPOBOJAHHMKA C TOKOM. JIuHuuM
MarHUTHON WHTYKITUU
3.13 MarsuTtHoe IoJie ITOCTOSHHOrO MarduTa. B3anMoieiicTBre MOCTOSHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onebitel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUK. [IpaBumno Jlenua
Ipaxmuuyeckue pabomul
W3mepenue ANEKTPUIECKOTO COTIPOTHBIICHUS pe3ucropa; MOIITHOCTH
AIIEKTPUYIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.
HccnenoBanre 3aBUCHUMOCTH  CHJIBI  TOKa, BO3HUKAMOIMIETO B  IIPOBOJIHHKE
3.16 (pe3ucTopsl, JIaMIIOYKa), OT HAIpPsHKEHHUS Ha KOHIAX MPOBOJHHUKA;, 3aBHUCHMOCTH

COIIPOTUBJICHUA OT MJIMHBI IMPOBOAHHMKA, IJIOINAJAW €ro IMOINCPEYHOro CCUYCHUA H
YACIBbHOTO COIIPOTUBJICHU.
HpOBepKa nmpaBujia I SJCKTPHUYCCKOr0 HAMNPSIKCHUA IIPpHU HOCICAO0BATCIBHOM

COCAUMHCHUH IPOBOJHHUKOB, IIpaBuJia IJd CHIIBI OJJCKTPUUYCCKOIO TOKa TIIpH




NapajuIeJIbHOM COEIMHEHUH IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6NeHUs 6 npupode. DICKTPUYECKHE SBICHHS B arMmocdepe,

3.17 ANIEKTPUYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE Moje 3eMid, Apeid MOoII0oCoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIIepMETp, BOJBTMETp, peocTarT,
CUETYMK  DJIEKTPUYECKOM  DHEpPruM,  OBJICKTPOOCBETUTEIbHBIE  MPUOOPBHI,
3.18 HarpeBaTeJIbHBIE AIEKTPONPUOOPH! (IIPUMEPHI), NEKTPUUECKUE IPEIOXPAHUTENH,
9JIEKTPOMArHUT, 3JIEKTPOJBUTATENlb MOCTOSHHOTO TOKa, T'€HEpaTop MOCTOSHHOIO
TOKa
3.19 DneKTpoMarHuTHbBIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojenb cBera. [IpsiMonrHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cBera
3o JIunza. Xopn nydeir B nuH3e. DOKyCcHOE paccTosHue JHH3BL. OnTHYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontuveckas cucrema. OnTuyeckue npruOopsI
IIpakmuyeckue pabomol
###HPar##l13mepenne ONTUYECKOW CHIIBI COOMpAromiel JUH3BI; (POKYCHOTO
paccTostHAsS coOMparomieil JUH3BI (10 CBOMCTBY paBeHCTBA pa3MEpOB MpEIMETa U
n300pakeHMsI, KOTJa MpPeIMET pacIloIOKEH B JIBOMHOM (OKyce), MoKa3aTems
3.26 IIPEJIOMJIEHUS CTEKIIA.
#H##Par###IccnenoBanue CBOMCTBA HM300pa)KEHUSI, TOJYYCHHOTO C TOMOIIBIO
coOuparomiel TUH3bI; U3MEHEHHUST (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX JIMH3,
3aBHCUMOCTH YTJIa TPETOMIJICHUSI CBETOBOTO Jiyda OT yIJia MaJCHUs Ha TPAHHUIE
«BO3J1yX — CTEKIIO»
3.97 Qusuueckue sAeneHus 6 npupoode: 3atmeHus Connna u JlyHbel, 1Bera Ted,
' ONITHYECKHUE sIBJIEHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOMN, (QOToanmmapaT, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBEBGIE ABJIEHUA
A1 PagunoaktuBHOCTE. Anbda-, OeTa-, ramma-m3nydeHus. Peakmuum anbda-u Oeta-

pacmnana




4.2

OmnsiThl Pesepdopaa no paccesnuto anbha-uactuil. [lnanerapuas Mozens aToma

4.3 CocraB aTomHoOrO sigpa. M30ToIs!

4.4 [Iepnon nonypacnaza aTOMHBIX SAEp

4.5 SnepHble peakuu. 3aKOHbI COXpPAaHEHUS 3apsAJ0BOI0O U MacCOBOI'0 YHMCET
Qusuueckue a6leHuss 6 npupode:  ECTECTBCHHBIH  paJUOaKTHBHBIA  (oH,

4.6 KOCMMYECKHE JIy4H, PaJUOAKTUBHOE U3JIydeHHE IPUPOAHBIX MUHEPAJIOB, JeiicTBUE
PaAMOAKTHUBHBIX U3JIyYEHUIN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOI, WHAMBUIYAJIbHBIM JO3UMETP, KaMmepa

Bunbcona, snepHas 3HEpreTuKa




