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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueild mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Dusznkay.

Copepxanue mporpamMmbl 1Mo (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMXCS U OpraHMU3alfio HM3y4YeHUs
Gbu3MKM Ha NESITeIbHOCTHOM OcHOBe. B mporpamme mo (u3Mke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00y4EeHHS, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue y4eOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), MpejjaraeT IpUMEPHYIO MOCIeA0BaTEILHOCTh
U3yYEHHs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJACP)KAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOITuXCsl.

[Iporpamma 1o ¢u3uke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOU
TIOMOIIIM YYUTEIIO B CO3/IaHUN paboueil mporpaMMBbI 10 Y4eOHOMY MpEeIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpOHOMHUEH 1 u3nuecKoii reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, MPEIOCTaBiIseT Haubosiee sICHbIC
00pa3ipl MPUMEHEHUSI HAYYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MONyYeHHUs
JOCTOBEPHBIX 3HAHUU O MUPE.

Onna W3 TIaBHBIX 3a/ad (PU3NYECKOro OO0pa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHOM I'PaMOTHOCTU U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

* HAYYHO OOBSCHATDH SIBJICHHUS;

e OIIEHUBAThH ¥ MIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICTOBAHUS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA IS MOJIy4YEeHUS BHIBOJIOB.

Henmn wu3yueHuss (PU3NMKH Ha YypPOBHE OCHOBHOrO OOIIEro o0Opa3oBaHHS
onpenenensl B Konmenmuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @exaepauuu, peaqnu3yrOMIHUX
OCHOBHBIE  001I€00pa30oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnernn MunucrepcrBa npocsemienns: Poccuiickoit @eneparuu (IpoTOKo oT 3
nekadbps 2019 r. Ne [1IK4BH).
Heau uzyyenus pusnku:

NpUOOpETeHNE HWHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
WU3YUYCHHUIO TPUPOABI, PA3BUTHE WX HMHTCIUICKTYIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAHMS U (hOPMHPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3y4YCHUSI OCHOB
CTPOCHHS MaTepuu U (PyHTAMEHTAIbHBIX 3aKOHOB (DM3UKH;
dbopMupoBaHHUE MPEICTABICHUN O PO (PU3MKK Il Pa3BUTHUS JIPYTHX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHUM O  BO3MOXHBIX  chepax  Oyaymien
po¢eCCHOHAIILHON JICSITCIFHOCTH, CBSI3aHHOM C (DM3UKOM, TOJTOTOBKA K
JajdbHEeHIIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO0 (U3WKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIIUX 3a1a4:

npuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHHM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

NPUOOPETEHUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PUINUCCKUE SBICHUS C
UCIIOJIb30BAHUEM TOJIYUYCHHBIX 3HAHUH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3a7ad C
UCTIOJIb30BaHUEM buznIecKuX MOJICTICH, TBOPYECKUX U
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOII0AaTh MPUPOIHBIC SIBJICHUSA M BBIOJIHATEH OIBITHI,
nabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPoOpMalend (HU3NIECKOTO COJIEpIKaHMUS,
BKJTtOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIN3 U
KPUTHUECKOE OLICHUBAaHNE HH(POPMAITUH;

3HaKOMCTBO €O c(hepamu TpoecCHOHATEHON NEeATeTLHOCTH, CBSI3aHHBIMU
C (u3MKOW, M COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 68 yacoB (2 Jaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B He/IeINIO).
[Ipennaraemsplii B mporpamMme o (u3MKe MepeyeHb JT1adopaTOpHBIX PaboT U
OTIBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, yUUTENb JIeJacT BRIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBHUIYAIBHBIX OCOOCHHOCTEH



O6yanOHIPIXC$I, CIIMCKA JSKCIICPUMCHTAJIBHBIX BaI[aHHﬁ, npcajilaraCMbIX B paMKaxX
OCHOBHOT'O I'OCYTapCTBCHHOT'O 3K3aMCHA I10 (I)I/ISI/IKC.

COILEPKAHUE OBYUEHUSA
7 KIIACC

Pasznes 1. ®u3uka u e€ poJsib B NO3HAHUM OKPY:KalOLIEro Mupa.

®usuka — Hayka O npupoie. SBinenHus npupoapl. Ousznueckue SBICHUSA:
MEXaHUYECKUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeaWYUHBL. M3mepenue ¢uzndeckux BeauuuH. DuU3nvecKue
npu6opsl. [lorpemHocts u3MepeHuit. Mex1yHapoaHasi CucTeMa eIMHUII.

Kakx ¢usuka wu Jpyrue eCTECTBEHHbIE HAyKd H3y4alOT MTPHUPOY.
EcTecTBeHHOHAYUYHBII METOJl TO3HAHUA: HAOIIOJEHHWE, TOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBIXKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BSICHEHUE
HaOmroaemoro sieHus. Onucanue PU3NIEeCKUX SBJICHUHN C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHHSL.
2. dusuyeckue NpuOOPHI U Mpoleaypa MPsIMbIX U3MEPEHUI aHATOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamophuie pabomul u onvimol.
1. OmpeneneHue 1eHBI IETICHUS MIKAIbl U3MEPUTEIHLHOTO TTPHOOpa.
2. H3mepenue paccTosiHui.
3. W3mepenue o0bEMa KUIAKOCTH U TBEPJOTO Tea.
4. Onpenenenue pa3MepoOB MaJbIX TEN.
5. M3MepeHue Temmeparypbl MpU NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYUKA TEMIIEPATyPHI.

6. lIpoBeneHue uccienoBaHUs MO MPOBEPKE TMIOTE3bI: NAIBbHOCTh MOJIETA
mapuka, MymeHHOro FOpU30HTAIBLHO, TeM OOoJibllle, YeM OOJIbIlIe BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHble CBEI€HUA 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkenne wyactuil BemecTBa. CBSA3b CKOPOCTH JBMXKEHHUS YacTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzaumomeircTBue dacTwil
BEILIECTBA: IIPUTSKEHNUE U OTTAIIKUBAHMUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KkpucTauIM4ecKux) Tei. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
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arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaOmonenue OpOyHOBCKOTO JIBHIKEHHS.

2. HabGmonenue nuddysum.

3. HaGmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH

OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomul u onvimol.

1. Ouenka jJuaMeTpa aroMa METOJAOM psloB (C  HUCIOJIb30BAaHUEM

dboTorpaduii).
2. OnbITHI O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Paznen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHsisi CKOpPOCTh IIPU HEPABHOMEPHOM ABWKEHHHM. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepnuu. 3aKOH WHEpUMH. B3anMoneicTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUIIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumojehcTBus Teil. Cuiia ynpyroctd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS U CHUIIa
TsokecTu. Cuita TshKecTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Coxenune
CWJI, HAPABJIEHHBIX MO OJHOW HpsiMoM. PaBHoneicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B NpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenue MexaHWUYECKOTO ABMXKEHHUS Tela.
2. HM3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUIKCHUS.
3. HaOmtonenue siBneHus WHEPIUU.
4. HaOmroneHue u3MeHEeHUs: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
6. CnokeHue CuJl, HaIIPaBJICHHBIX 110 OJJTHOM ITPSMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO JBIKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IUIOCKOCTH.
Ornpenenenue MmI0THOCTU TBEPIOTO TENA.

4. OmbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH pacTshkeHUs (aedopmariun)
PY>KUHBI OT IPUII0KEHHOM CHIIBI.



5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECAa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra30B.

JaBnenue. CrnocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0BbEMma, TemmepaTyphl. llepemaua naBneHus
TBEPIIBIMU TEJIAMH, XKUIAKOCTSIMU WU razaMu. 3akoH [lackans. IIHeBmaTmueckue
MaIllMHbl. 3aBUCUMOCTb JABJICHUsI KUJKOCTH OT TIyOuHBI. ['mapocratuueckuii
napanokc. Coobaromuecs cocyasl. ['napaBinueckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3yIIHONW 00o0noukn 3emnu. OmbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOCHEpPHOTO TaBJICHHUS.

JlericTBuE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BeITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormaBanue.

Hemoncmpayuu.
3aBUCHUMOCTB JAAaBJIEHUA ra3a OT TEMIEPATYpPHhI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecs: CoCy/ibl.

['mppaBnuueckuii mpecc.

[IposiBienue neicTBusi aTMOCHEPHOTO JIABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM YacTH Tema

Y TTIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITANTKHBAOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcIoBHE IUIaBaHUs TEJl: IJIABAHUE WIIH IOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U AKUJKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTHU Beca Tella B BOAE OT 00bEMa NOrpyKEHHOMN B
YKHUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJKUBAIOIIEW  CHJIbI, JCWUCTBYIOIIEH Ha  TeJjo,
NOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, JEMCTBYIOILIEN HA TEJO
B JKMJIKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JEUCTBYIOIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIAKOCTh
YacCTHU TeJa U OT INIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM  KOHCTPYMPOBAaHHE JIOAKH W
OIIpELIEJICHUE €€ IPY30II0ABEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckas paboTa. MOIIHOCTb.
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[IpocTthie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmio
paBHOBecus peiuara. [I[pumeHneHue mpaBuiia paBHOBECHS pbIyara K 0J10Ky. «30J10Toe
npaBuiio» mexanuku. KITJI mpocteix Mexanu3MoB. [IpocTeie MeXaHU3MBbl B OBITY U
TEXHUKE.

Mexannueckas »dHeprus. KuHeTnueckas W TNOTEHUHAbHAsT HSHEPTHUS.
[IpeBparieHre 0JHOTO BUAa MEXaHUUYECKON SHEPTUH B APYTroi. 3aKOH COXpaHEHUS
SHEPIruu B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue padOThI CUJIBI TPEHUSI IPU PABHOMEPHOM JIBI)KCHHUH TeJIa 110

TOPU30HTATBLHON TOBEPXHOCTH.
2. HccnenoBaHune yciaoBUN PaBHOBECHS phlUara.
3. W3mepenue KII/] Hak1OHHOM IITOCKOCTH.

4. W3yyeHue 3aK0Ha COXpaHEHUSI MEXAaHUUECKOU SHEPTUM.
8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUSI.

OCHOBHBIC TIOJOKEHUSI MOJICKYJISAPHO-KUHETUYECKON TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, TOATBEPKIAOIINAEC
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOTO, >KUJAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKCHUH MOJIEKYJISIPHO-KUHETHYECKON TEOpUH.
CmauuBaHKe U KamWUISpHBIE siBJIeHUs. TeroBoe pacliupeHue U CKaThe.

Temnepatypa. CBA3b TeMIEpaTypbl CO CKOPOCTBIO TEIIOBOTO ABHKCHUSA
yacTtull. BuyTpeHHsisi sHeprus. CrnocoObl M3MEHEHHsT BHYTPEHHEH JHEpPruu:
TerTonepeaava v COBepIIeHue padoTsl. Byl Termonepeaun: TeIIONpoOBOHOCTD,
KOHBEKIIUS, U3JTyYEHHE.

KonnuecTBO TeminoThl. YaenbHasd TEIJIOEMKOCThH BelIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBinenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TeIUIOTa IUIaBJICHHUS.
[TapoobpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMoc(epHOro
JIaBJICHUSL.

BnaxunocTts BO31yXa.

DHeprus TOIJIUBA. Y IeJbHAsl TETUIOTa CTOPAHMUSL.

[Tpunnmner paboTel TermoBbiX aBurarenei KIIJ[ TemmoBoro asuratesns.
TerioBble ABUTaTENIN U 3aIIUTa OKPYKAIOUIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpauuu.



Ha6ntoienne OpoyHOBCKOTO IBUYKEHUSI.

Habmonenue nuddysumn.

Habntonenue siBneHuii cMauMBaHus U KaMWLUISIPHBIX SIBJICHUM.
HaGnronenue TemioBoro paciiupeHus Tedi.

W3meHeHue naBieHus raza npu U3MEHEHHMHM 0O0bEMa M HArpeBaHUU WU
OXJIQXKICHHH.

[IpaBuna nzMepeHus TeMiepaTyphl.

Bunsl Tenonepenayu.

OxJtakieHue npyu COBEpUIEHUHU paOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMHU.

10. CpaBHEHHE TEIJIOEMKOCTEN Pa3JIMUHBIX BEILIECTB.

11. HaOmronenne KuexHus.

12. HaOmroieHre nocTosTHCTBA TEMITEPATyphl MPU IJIaBICHUU.

13. Mozenu TeII0OBBIX ABUTATEIIEH.

Jlabopamopnuie pabomul u onvimol.

1. OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIA WJIM caxapa.

3. OmpITBl 1O HAOIIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U

TBEPIBIX TEIL.

4. OmpezneneHue aBjaeHUs BO3aAyXa B OalJIOHE LINPHULIA.

OnbIThl, JEMOHCTPUPYIOLIUME 3aBUCMMOCThH [ABJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArpeBaHUs WIH OXJIAXKICHUS.

6. IlpoBepka rumotes3sl JUHEHHONW 3aBUCUMOCTHU JITMHBI CTOJIOMKA KUAKOCTU

B TEPMOMETPUYECKON TpyOKe OT TeMIIepaTyphl.
7. HabOmioneHue wu3MEHEHUsT BHYTPEHHEH »SHEpruu Tella B pe3yibTare
TeIUIonepeaul U padoThl BHEUTHUX CHJL.

8. HMccrnenoBaHue SBIEHUS TEIUIOOOMEHA MpPU CMEUIMBAHUM XOJOJHOU U

ropstue BOJIBL.

9. OmpezneneHre  KOJIMYECTBA  TEIUIOTBHI, IOJIYYEHHOTO BOJOM  IIpH

TEII000OMEHE C HarpeThIM METAJUIMYECKUM LMJIHHIPOM.

10. OnpenieneHne yaeabHOM TEIIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHne yAeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3aums Tenl. J[Ba poaa dIEKTpUUYECKUX 3apsiaoB. Bzaummopaencraue
3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CHJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aPSIIOB U PACCTOSIHUS MEXKY TEJIAMH).

Onextpuyeckoe nose. Hanpsok€HHOCTh anexTpudeckoro mnons. IIpuHoun
CYNEPIO3ULIMH SJIEKTPUUYECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

ok e
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W  JOUANEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKHM TOK. YCJIOBUA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
HMcTOYHUKM TMOCTOSHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSIKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHUBICHHE BemiecTBa. 3akoH Oma
1S ydactka nend. [locnenoBarensHoe u napaaieabHOe COEAMHEHUE POBOIHUKOB.

PaGota u M™omHOCTE 3yeKTpuueckoro Toka. 3akoH J[xoymns—JleHa.
DNEeKTpUYECKUEe LENu U MOTPeOUTenu dMEeKTpuIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTtostHHBIE MarHuThl. B3anMoaercTBrE MOCTOAHHBIX MATHUTOB. MarHuTHoe
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauYeHWe Uil Ku3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE 1oJie ANEKTPUYECKOro Toka. [IpuMeHenne 31eKTpoMarHuToB
B TEXHHUKE. J[€MICTBHE MAarHUTHOIO MOJISI HA IPOBOJIHHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHWE AJIEKTPOJBUTATENICd B  TEXHHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Onbitel @apanes. SBneHne 3neKTpoMarHuTHOW UHAYKIUU. [IpaBuio Jlenna.
DIIEKTPOTreHepaTop. Crioco0bt MOy YEHHUS ANEKTPUUYECKOU SHEPIuMu.
DJIEKTPOCTAHIIUN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJNEeKTpU3aLus Tel.
JIBa poJ1a 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsE UHAYKIIHS.
3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPSJIOB.
[IpoBOIHUKY U JUBIEKTPUKH.
MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJISL.
M cTOYHNKY TOCTOSTHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUMN TOK B KUJIKOCTH.
. ['a30BbIl pazps.
. I3MepeHune cuiibl TOKa aMIepPMETPOM.
. I3MepeHue 3JIeKTpUUEeCKOro HaApS>KEHUsI BOJIBTMETPOM.
. Peocrar u mara3vH cONpOTUBIICHUN.
. BzaumoiericTBHE MOCTOSHHBIX MArHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3I€JICHUS IIOJFOCOB MarHUTa.
. MoaenupoBaHre MAarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.

0 © N ok e
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19
20
21
22
23
24

25

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBe MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccrnenoBanue siBIEHUS JIEKTPOMArHUTHON UHTYKIIMH.

. OnbiTel Papajes.

. 3aBUCUMOCTh HaNpaBJ€HUS WHIYKIHMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomuel u onvimol.

1.

L

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.

OnpITel TO HAONIOACHHWIO DJEKTPU3AIMM TEl WHIAYKIUEH W Tpu
COIIPUKOCHOBECHUU.

HccnenoBanne MAEWCTBUSA DJIECKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U
JTABIICKTPUKHU.

COopka u mpoBepka padOTHI IEKTPUUECKON SN TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBHCUMOCTD AIEKTPUYECKOTO
COIIPOTUBIIEHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAJAU IONEPEYHOIO
CEUCHMS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHS HANPSXKEHUW TMPH TOCIEA0BATEIBHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna [ CUJIbl TOKAa MPU MAPAILICIBHOM COECIUHEHHH
PE3UCTOPOB.

Omnpenenenre padbOThI IEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIICISIEMONM Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO 4Yepe3 JaMIIOYKYy, OT
HaIpsKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBarens.

HccnenqoBanne MarHUTHOTO B3aUMOJICVCTBHS IIOCTOSHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TMOJISl TOCTOSTHHBIX MarHUTOB MPU UX 00bETMHEHUH
Y pa3/ICJICHUH.

HccnenoBanue AeiCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH CHJIBI  B3aMMOACHCTBUSA
KaTYyIIKHA C TOKOM U MarHATa OT CHJIbI TOKA U HAIIPABJIEHUSI TOKA B KATYIIIKE.
N3yyenne neincTBus MarHUTHOTO IOJISL HA IIPOBOJHUK C TOKOM.
KonctpynpoBanue u nuzyueHue paboThl 37€KTPOIBUTATES.

N3mepenune KII/ 251eKTpoABUTaTENbHON YCTAHOBKH.

10



21. OnBITEL 110 HCCIICAOBAHHUIO SABJICHU BHGKTpOMaFHHTHOﬁ HHAYKOHUH:
HCCIICAO0OBAHHC W3MCHCHUN 3HAYCHUS W HAIIPpaBJICHUA HWHAYKIIMOHHOI'O
TOKaA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JaBwxkeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIo JBUKEHHS. PaBHOMEpHOe NpPsSIMOIMHEWHOE
nBxkeHue. HepaBHoMmepHoe npsiMoiHeNHOE JBH>KeHUE. CpelHsisi U MTHOBEHHas
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBH>KCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEWHOe aBmkeHue. (CBoOoaHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE nBWXKeHWE MO OKpykHOCTU. [lepmom m wactora oOpaiieHus.
JluneriHas u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Iepsoiit 3ak0oH HeroToHa. Bropon 3akon Herotona. Tpetuii 3akoH HproToHa.
[IpuHMn cynepno3unuu Cuil.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujla TPEHUS CKOJIbKEHHUS, CUila
TPEHHUS MTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIMOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec tena. 3meHenne umnylibca. IMIynbCc cuiibl. 3aKOH COXPaHEHHS
MMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cui TSXKECTH, YHPYIroOCTH,
TpeHus. CBs3b SHEpPruu U paboThl. [loTeHIInanpHas YHEPTUs Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHas sHeprust cxxaTou npyxuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHWYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HaGnmroneHne MEXaHWYECKOTO JBUKEHUS TEIa OTHOCUTEILHO Pa3HBIX Tell

OTCU€Ta.

2. CpaBHeHUE TyT€d W TPACKTOPUN ABMXKEHHUS OJJHOTO M TOTO K€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne ckopoCTH U yCKOPEHUS NPSIMOJIUHENHOTO JIBUKCHMUS.
HccnenoBanue nmpru3HakoB paBHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue ABMKeHUS Tesa 1Mo OKPYKHOCTH.

Habnronenne MexaHU4eCKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

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

3aBUCUMOCTb YCKOpPEHUS Tela OT MAcChl TE€Ja U ACUCTBYIOLIEH HAa HEro
CHUJIBL.

HaGnronenue paBeHcTBa CUJl PU B3aUMOJICUCTBUM TEll.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

[Iepenaua ummyJibca py B3aMMOJEUCTBUU TEIL.

IIpeoGpa3oBanus SHEPTUU NPU B3aUMOAECHCTBUM TEN.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITYJIbca P a0CONIOTHO YIPYTOM B3aUMOJEHCTBUU.
Ha0nronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHre MEXaHMYECKON SHEPIHH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKON SHEPTHUHU IIPU JBUKEHUU Tena Mo JCHCTBUEM
IPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTta i pa3roHa W JIajJbHEUIIIEr0 paBHOMEPHOTO
JBIKEHUS IaPUKA WA TEIEKKH.

Omnpenenenue cpelHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
11apyKa 10 HaKJIOHHOM IJIOCKOCTH.

OnpeneneHrne yCKOpPEeHHUs Telda NpPH PaBHOYCKOPEHHOM JBMXKEHHH II0
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruMoOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HAYaJdbHON CKOPOCTHM IYTHU OTHOCATCS KakK pPsJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHME MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

UccnegoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P uiirieHTa TPEHUS CKOJIbKECHMUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJIa IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenve paboOThl CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCTIOJIb30BAaHUEM HETIOABM)KHOTO U TIOJBUKHOTO OJIOKOB.

N3yueHune 3aK0HA COXPaHEHHsI SHEPT M.

Pa3zgen 9. MexannuecKkune KoJie0aHUA M BOJHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: IEPUO/I,
4acToTa, aMIuIUTya. MaTemaTuueckuii U npyKUHHBIN MasTHUKH. [IpeBpaiieHue
SHEPTUU TP KOJIeOATETHHOM JIBYKCHHH.

3aryxatouue  koneOanus.  BwiHyxkaeHHsle — kKoneOaHus.  Pe3zonanc.
Mexanuueckue BosiHbl. (CBoicTBa MexaHWdeckuX BoJH. [IpoponbHbie U
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nornepeyHble  BOJHBL. /[[nMHA BOJHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnueckue BOJHBI B TBEPJOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u

yIJIBTPa3BYK.
Hemoncmpayuu.
1. HaGmonenue koneOGaHuii Ten MOJ NEWCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.
Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
Habmroienne BBIHYKICHHBIX KOJI€OaHUI U pe30HaHCA.
Pacnpoctpanenne npo101bHBIX U MONEPEYHbIX BOJIH (Ha MOJIETIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue 4YacTOThl M MepHoJia KoJieOaHWM MaTeMaTHU4eCKOTO
MasTHUKA.
2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHUM MPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Mepuoa KojieOaHUM MOJBEIIEHHOIO K HUTU
rpy3a OT JJIMHBI HUTH.
4. VccnenmoBaHue 3aBUCHUMOCTH TEeproAa KOIeOaHW IPYKUHHOTO MasTHHKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJIeOaHHM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl rpysa.
6. OmbBITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh TIEpHOJa  KoJieOaHUM
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
Pasznes 10. D1eKTpOMAarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHuTHbIX BOJH. I[llkana »ieKTpoMarHuUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DJneKTpoMarHuTHas npupona cera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

Pa3gen 11. CBeToBbIe fIBJICHHUS.

AR O
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JlyueBas MOJEJb CBeETa. Hctounuku CBeTa. [IpssimonnHeHOE
pacnpocTtpaHeHue ceera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpernomieHus cBeta. [lomHoe BHyTpeHHEE
oTpaxkeHue cBeTa. VCrnonb30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTUYECKUX CBETOBOAAX.

JInnza. Xop myuedt B tuH3e. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckas cucreMa. biM3opyKocTs U 1adTbHO30PKOCTb.

Pasnoxenue Oenoro ceera B cnekTp. OmnbiTel Hbetorona. CroxxeHue
CIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAMonuHEHHOE pacpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomydenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Onruueckuii CBETOBO.

Xox mydeil B coOuparomieil JInHs3e.

XO0J Iy4yelr B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Tpunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Mopensb ria3za.

11. Pa3znoxxeHue 0enoro cBera B CHEKTP.

12. [lomyuyenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX 1IBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCHMMOCTH yIVIa OTPAKEHHUS CBETOBOIO Jyda OT yria

najeHusl.
2. M3ydeHue XxapakTEpUCTHK U300PAKEHUS PEAMETA B IUIOCKOM 3€pKaJe.
3. HccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHHs CBETOBOIO JIy4a OT yria
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIION.

4. Tlomydenue n3o0paxeHU ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PacCTOSHHS M ONTUYECKOM CUIIbI cOOMparolen
JIVH3BI.

6. ONBITHI MO PA3JIOKEHUIO OEJI0r0 CBETa B CIEKTP.

OnbITHl MO BOCTIPUATUIO 1[BETA MPEIMETOB NMPU UX HAOIIOIEHUU uepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnswitel Peszepdopaa u mmanerapuas mojaenb aroma. Mogenb aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4aThie CIIEKTPHI.

W o N ok
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PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopaenb atomHoro sanapa. MW3ortonsl. PaanoakTuBHBIE
npeBpatieHus. [lepuon nonypacnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAaCCOBOTO YHUCEIL.
DHeprus CBsI3U aTOMHBIX sjaep. CBsA3p Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus saaep. crounuku sneprun CosHIa U 3BE3 L.

Snepnasa sHepreruka. JleMCTBUS pPagWOAKTUBHBIX M3JIYYCHUW HA YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CnexTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoja.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. Paborta cuéTurka MOHU3UPYIOIINX U3TYUYECHU.

6. Perucrtpauus usirydyeHus MPUPOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. HccnenoBaHne TPEKOB: M3MEPEHUE SHEPTHM YAaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. Usmepenue pagnoakTuBHOrO (PoHA.

IHoBTOPHTEIBLHO-00001IAOIIMIA MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIINI MOAYJb MPEIHA3HAYEH ISl CUCTeMaTU3alluu
1 00001IEHUS TPEIMETHOTO COJIEPKAHUS U ONBITA IESITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3Y4YEHUH BCEro Kypca (U3MKH, a TakkKe JUJIs MOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 9K3aMEHy MO (U3MKe JJIsi 00Yy4arolluXcsi, BHIOPABIIMX 3TOT
y4eOHbIi mpeaMerT.

[Ipyn m3ydyeHun TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
NESTETLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUNBACTCS JOCTMIKEHUE MPEAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
SIBJICHHUSI, TPUMEHSS MOJIyYCHHBIE 3HAHUWA, pelIaTh 3aJa4d, B TOM YHUCIE
KAQ4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IprHIMNMATBHO NESATENBHOCTHBIN XapakTep AAHHOTO pa3feia peau3yercs
3a cu€r TOro, 4To OOy4Yarolluecs BBIMOJHIIOT 3aJaHusi, B KOTOPBIX UM
MpeJIaraeTes:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBICHATH
dbusnueckue SBJICHUS B OKPY’KAOIIEH MPUPO/JIE U TTOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJIbI HUCCIEOBaHUSI (PU3MUECKUX SIBIICHUH, B TOM
YHUCIIe U1 MPOBEPKH TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
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OOBSCHATh HAyyHblE OCHOBBI HamOojee BaXHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTMH, HallpUMep, MPAKTUUECKOIO UCIIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPrUuU Ha OCHOBE 3aKOHA MPEBPAICHMS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenune ¢uU3MKM HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHME JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

PE3yJIbTaTOB.

B pesynbTare uzydyeHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUPOBaHBI CICIYIONTUE JTUIHOCTHBIE PE3yJIbTATHI B

YacTH:

1) MaTpmoOTHYECKOr0 BOCIIUTAHUSA:

e - [IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(bu3NYECKOi HayKH;

e - [ICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpamaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUUMBIX U
ITUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM NMPUMEHECHUEM JTOCTHKCHUN
bu3uKy;

e - OCO3HAaHHE BAKHOCTH MOPAIBHO-ITHUYECKUX TPUHIIUIOB B JIEITEILHOCTH
YUYE€HOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE ICTCTHUYCCKUX KAa4eCTB (PM3WUYECKON Haykd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOT'O NMO3HAHUSA:

* - OCO3HAaHME LIEHHOCTH (U3NYECKOM HAyKM Kak MOIIHOIO HHCTPYMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEN COCTaBIIAIOLIEH
KYJIBTYDBI;

e - pa3BUTHE HAay4YHOW JIFOOO3HATEIILHOCTH, MHTEpeca K MCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5) (¢opmupoBaHusi  KYJbTYPBl  310POBbS M  3MOLMOHAJIBLHOIO
0J1aromoJry4ms:

e - OCO3HaHME IIEHHOCTH Oe30macHOro oOpas3a JKHW3HU B COBPEMEHHOM

TCXHOJIOTMYCCKOM MHUPC, BAXHOCTH IIPaBHUJI 0e301macHoOro IIOBCACHHA Ha
TPAaHCIIOPTC, HAa AOpOrax, € JJICKTPUYCCKHM H TCILNIOBLIM 060py,ZIOBaHI/IeM B
JAOMAalIHUX YCIOBHUAX]
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e - c(hOopMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MPaBa Ha OITHOKY
U TaKOT'o e MpaBa y JPyroro 4yejoBeKa;

e 6) TPyA0BOI0 BOCIIUTAHMS:

e - AaKTUBHOE y4YacTHE B pEIICHUH NPAKTUYCCKUX 3amad (B paMKaxX CEMbH,
oOpa30oBaTeNbHON  OpraHM3aluu, Tropojia, Kpas) TEXHOJOTHUYECKOW U
COLIMAJIbHOM HAIIPaBJIECHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NYECKUX 3HAHUM;

e - MHTEpEC K MPaKTUYECKOMY M3YyYCHHIO TPO(ecCHid, CBI3aHHBIX ¢ (PH3UKOM;

e 7) 3K0JIOTMYECKOr0 BOCIIUTAHMSI:

e - OpHWCHTAIMS Ha TpUMEHEHHE (U3MUCCKUX 3HAHUHN IS PEIICHHS 3a7ad B
00JJaCTH OKPY’KAIOIIeH Cpenbl, TUIAHUPOBAHMUSI TOCTYIKOB W OIEHKH WX
BO3MOXHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOLIEH CPEeibl;

e - OCO3HaHHWE TIOOATHFHOTO XapaKTepa SKOJIOTHYECKHX MpoOJiIeM W MyTed ux

pELICHUS;

e 8) aganTauMu K M3MEHAIIUMCH YCJIOBHAM COUUAJIBHOW M NMPUPOAHOM
cpeabl:

e - TOTPeOHOCTh BO B3aUMOJEHCTBUM TIPU BBHINOJHEHUHM UCCIEIOBAaHUM U
MPOEKTOB (HU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM
JIPYyTUX;

* - TIIOBBILICHWE YPOBHS CBOE€M KOMIIETEHTHOCTH 4YE€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - IOTPEOHOCTH B (POPMUPOBAHUHM HOBBIX 3HAHUH, B TOM Yucie (OPMYIUPOBATH
UJICH, TIOHATHS, THTIOTE3bI O (PU3UYECKUX 00BEKTAX U SBICHUIX;

e - OCO3HaHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e - [UTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX PU3NICCKUX 3HAHUIA,

e - CTpEMJICHUE aHAJM3UPOBATH U BBISIBJIATH B3aUMOCBS3H MIPUPOJIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (HU3HUCCKUX 3HAHUMH;

e - OIICHKAa CBOMX JICUCTBHA C YYETOM BIMSHUS HA OKPYXKAIOIIYIO CpEIy,
BO3MOYHBIX TJIOOQIBHBIX MOCTEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesymnbTare ocBoeHMs mporpaMMBbl TI0 PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOy4aromerocss OyayT chOpMUPOBAHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOUIIE T03HABATEIbHbIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBU,
KOMMYHUKAaTHBHbIE  yHUBEpCAJbHblE  Yy4eOHble  JCMCTBUS,  PpEryJSTUBHBIC
yYHUBEpCaJIbHbIE Y4eOHbIE ICHCTBUSL.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jjoruueckue JelcTBHUA:
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BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUMN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOIIOJCHUSX, OTHOCSIINXCS K (PU3MUYECKUM SIBIICHUSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIC CBSI3M TPU HM3YyYECHUU (PU3UIECKUX
SIBIICHUI W MPOIIECCOB, JI€JaTh BBIBOJBI C MCIIOIB30BAHUEM J€TYKTUBHBIX
U UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBSA3SIX
(U3UYCCKHUX BEIIMYHH,

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 pelieHus yueOHoi pu3ndeckoi 3a1aun
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pelleHusi, BbIOOp Haubonee
MOJIXOJISIIIETO C yYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBbie ucciiegoBarejLCKHe 1eMCTBUA:

MICII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJIUTH 110 CAMOCTOSITENIBHO COCTABJIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(GU3HYECKUI DKCIEPUMEHT, HEOOIbIIOE HCCIAEAOBAHUE (PU3UUYECKOTrO
SIBJIICHMUS;

OLICHWBATh HAa NPUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMAILHUIO,
HOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOJBI MO pe3yjibTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JlalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAaKXKE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUIHBIC METOJbI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHGOPMAIMK WIM JAHHBIX C YYETOM TMPEIJIOKEHHON y4eOHOMH
bu3nYeCcKOM 3a1a9H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIHIO
Pa3TUYHBIX BUOB U (GOPM MPEACTABICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTHMAIbHYI0 (opMy mpeAcTaBICHUS
uHpoOpManM W WUIIOCTPUPOBATh pellaeMble 3aJadyd  HECIIOKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM rpadukoi U UX KOMOMHAIIMSMU.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

B XOJ€ OOCYXIEHHUS Yy4yeOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXAAEMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA pELICHHE 33/Jaud M MOIJAep KaHHe
OJ1arokenaTeNIbHOCTU OOIICHNUS;
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COTMOCTABJISITh CBOU CYXXJIEHHUS C CYXICHHSIMH JPYTUX YYacCTHHUKOB
uanora, OOHapy»KMBaTh Pa3IMYUe U CXOACTBO MO3UIINH;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myOIMYHO TPEACTABIATh PE3yIbTAThl BHIIOTHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYAJTbHON
paboThI IpU PEIICHUH KOHKPETHOM (PU3nUYecKor mpoOieMbl;

NPUHAMATH [IETTH COBMECTHOW NIEATEIhHOCTH, OPTaHU30BBIBATH JIECUCTBUSA
no €€ JOCTH)KEHHMIO: pPacHpelessTh pPOJd, OOCYXIaTh IpOLEcChl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HampaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMaH/Ibl;

OILICHHMBATh KAa4E€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBHSL.

PerJIHTI/IBHbIe YHUBEPCAIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIIUX
JUIA pelieHus: (GU3NIeCcKux 3HaAHU;

OPHUEHTHPOBATbCS B  PAa3IUYHBIX MOAXOJAaX MPUHATHI  pELICHUHI
(MHOUBUOYaJIbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pEHICHUH
rpynmoi);

CaMOCTOSTENIbHO COCTABJIATh aJTOPUTM pELICHUS (PU3UUECKOH 3a/1auu WU
IUTaHa HMCCIEOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MPeAJIaraéMble BApUaHThl PEILICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIH HHTEJJICKT:

JlaBaTh AJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBSACHATh TPUYMHBI  JOCTIDKCHHS  (HEAOCTWIKEHHWS) pe3yJIbTaToB
NEeSITELHOCTH, JaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBHI B JCATEIBLHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(GU3UYECKOTO  HCCIEIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTyallui, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYAHOCTEN;
OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;
CTaBUTH ce0s1 HA MECTO APYroOro YeJIOBeKa B XOJE Cropa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPyTOro;
pPU3HABATh CBOE MPaBO Ha OMIMOKY MPHU pelieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIECHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.
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HPEJMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HAOMIOIeHNE, HKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
cuna, gedopmanus  (ympyras, — IUIacCTUYECKasi),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;
paznuyath siBneHus (Auddy3us, TEII0OBOE NBM)KEHHE YaCTHUIl BEIECTBa,
paBHOMEpPHOE  JBUXKEHUE, HEPABHOMEPHOE  JBWIXKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHON OCBHIO
BpallleHMs, Iepeada JaBIeHUs TBEPABIMU TEIAMMU, KUIKOCTIMU U ra3amu,
aTMOc(epHOE J[aBlICHHUE, IUIABAHHE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPTUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBIICHUE;
pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpY’KarollleM MHpE, B TOM YHCIe (PUINUYECKUE SIBICHUA B MPHUPOJE:
PUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM U HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOr0 J1aBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pbIO, pbluaru B
TEJ€ YeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (DU3UUECKUE SBICHUS, UCIIONb3YS
¢bu3nyuecKkue BeIMUMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMSI, Ty Th,
CKOPOCTb, CPEJIHSASI CKOPOCTh, CHJIA YNPYTOCTH, CHUJIA TSHKECTH, BEC Tea,
cuJia TpeHMsl, AaBieHUe (TBEPAOIO Tela, )KUIKOCTH, ra3a), BITAJIKABAOIIAs
cuila, MeXaHu4eckas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIBI,
KOO PUIIMEHT T0JIe3HOr0 JEHCTBUS MEXaHU3MOB, KHHETUYECKas U
NMOTEHIIUAJIbHAST DHEpPrusi), MpPH OMNUCAHUM TMPABWIHHO TPAKTOBATh
(M3HYECKUI CMBICIT UCIIOJIB3YEMBIX BEJTUYHH, UX 0003HAYEHUS U €UHULIBI
bu3NYeCKUX BEIWYMUH, HAXOAWTHh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
Gbu3HYECKyl0 BEJIMYMHY C JAPYTMMH BEIWYWHAMHU, CTPOUTH Trpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLECCHI,
UCIIONb3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOM MmpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBuiIo paBHOBecHs pbrdara (0JI0ka),
«30JI0TO€ TPABUJIO» MEXaHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOU
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SHEPrHM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3alMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYUCIIE
U B KOHTEKCTE CHUTyaluld IPAKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE u3 1-2
JOTMYECKHX ILIAaroB ¢ OMOpPOM Ha 1-2 M3ydeHHBIX CBOWCTBAa (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B |2 JEWCTBUS, HCHOJIB3YysS 3aKOHBI U
dopMyIbl, cBs3bIBaOIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIJIOBUS 3314 3aIIUCBIBATH KPATKOE yCJIOBHUE, MOJCTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U HPOBOAUTH PAcd€Thl, HAXOAUTH CIPABOYHBIE
JaHHBbIE, HEOOXOUMBbIE JJI pEelIeHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUYHHBL;

pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIUIH
(¢u3nYeCKuX METOA0B, B OIMCAHUM UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPENOJI0KEHNE (TUIIOTE3Y ), pa3IN4aTh U UHTEPIPETUPOBATH IOJTYUEHHBIN
pe3yibTaT, HaXOAWTh OIUMOKA B XOJE OIbITa, JENaTh BBIBOABI MO €ro
pe3yabpTaram;

OPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUA WIH
(¢u3nyecKuX CBOUCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMBIE ITPEATIONI0KEHHUS,
coOUpaTh YCTaHOBKY U3 MPEIJIOKEHHOT0 000PYI0BaHUs, 3alIUChIBATh X0/
onbITa U (OPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAaCChl Tela,
o0béMa, cuiIBl M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBbIX MPUOOPOB, 3aNMUCHIBATh IOKA3aHHUA MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKOW BEJIMYUHBI OT
JpYrol € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABMXKYIIETOCA TEIa OT BPEMEHU IBUKEHUS TEJa, CUIIbI TPEHUS
CKOJIBKEHUSI OT Beca Tejla, KadecTBa OOpaOOTKM INOBEPXHOCTEH Tell U
HE3aBUCHUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CHIIbI
YOPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOMICH CHIIBI OT 00bEMa
NOTPYKEHHOM YaCTH TeJa U OT IUIOTHOCTHU XUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT IIyOMHBbI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IIaBaHusl TeJ, YCJIOBUU paBHOBeCHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOTO UCCIENOBaHUS, COOUpaThb YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUS, CJenys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJE
NPEUIOKEHHBIX TaONMIl U TpaduUKOB, AENaTh BBIBOJBI M0 pe3yjibTaTaM
UCCIIEIOBAHUS;
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IPOBOJNUTh KOCBEHHbIE H3MEpEeHMs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA )KUJIKOCTH U TBEPAOIO T€Ja, CHJIa TPEHUS CKOJIbKEHUS, TaBICHNUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYyIOIIas Ha MOrPYXEHHOE B
KUIAKOCTh  TENO, KO3(DPUIMEHT TMOJE3HOr0 JAEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJEIysl NPEIOKEHHOW HHCTPYKLUHU: IMPH BBINOJIHEHUU
U3MEpPEHU CcoOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMUUHBIL

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MaCHOCTH MPpU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHIUIBI JAEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, AUHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMerp,
phIYar, OIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX ONHCAaHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTOIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUYECKHUX SIBJICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pPUMEPax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU J1J1s1 oOecrnieueHust 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 30POBBS U COOTIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMSI B OKPYXKAIOLLIEH CPeE;

OCYHIECTBIISATh OTOOp MCTOYHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH © TYTEM CpPaBHEHHUS Ppa3UYHBIX HCTOYHUKOB BBIJCIATH
uHGOPMAIMIO, KOTOpas SIBISETCA MPOTHBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4Y€OHBIX 3a/laHUil HAay4HO-TIONYJISPHYIO
JAUTEpaTypy (PU3NUECKOT0O COAEPKaHUs, CIIPaBOUHbIE MAaTEPUAJIbl, PECYPCHI
cetu UuTepHer, BIageTh MNpuUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHBbIE M YCTHbBIE COOOILEHUS HA
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaluu (pU3NUECKOro copepKaHus, B TOM
yuciie myOJuYHO JIesIaTh KpaTKUe COOOIICHUS O pe3ysIbTaTax MPOEKTOB WU
y4eOHBIX MCCIEIOBAHMM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yYEHHBIN
NOHATUMHBIN amnmapaT Kypca (U3HKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTALUEN;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpeiesaTh
00s13aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4amH,
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CJIICAUTh 3a BBIIIOJHCHUCM IIJIaHa I[GﬁCTBPIﬁ, aJICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIaJ B ACATCIIBHOCTD T'PYIIIHL, BBICTpAanNBATb
KOMMYHHKAaTUBHOC BSaHMOHeﬁCTBHG, YUYUTBIBAA MHCHUC OKPYXKAIOIINX.

K xoHiry o0yuenust B 8 kiiacce npeiMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIC COCTOSIHUS BEILIECTBA, KPUCTALIUUECKUE U
aMop(HbIE TeJa, HACHIIIEHHBIH W HEHACBIINICHHBIM Tap, BIAXHOCTh
BO31yXd, TEMIIEpaTypa, BHYTPCHHSS DSHEPTUs, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIIEKTPUYECKOE I0JI€, TPOBOJIHUKHU
Y IUDJIEKTPUKU, IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paziuuath sSBJICHUS (TEIUIOBOE pacUIMpeHHEe W CKaThe, Tervionepesaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAIMWLIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIIMs, IUIaBJICHUE, KpUCTauiM3amnus (OTBEpJ/ieBaHUE), KHUIICHHE,
Teruionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIy4YCHUE),
DJIEKTPHU3ALUA TEJ, B3aUMOAECHUCTBUE 3aPSAJ0B, NEHUCTBUS HJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHUCTBUE MArHUTOB, JICUCTBUE
MarHMTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHAST UHIYKIIHS)
[0 OIMUCAHWI0O HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MYECKHUX  SBJICHUM B
OKpYy’XalollleM MHUpE, B TOM 4Yucle (pu3nueckue SBJICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOE,
KpUCTa/UIbl B mpupone, uziaydeHue CoiiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMJiu, Aper( Noa0COB, POJIb MATHUTHOTO MOJIS ISl )KM3HU Ha 3eMJle,
MOJSIPHOE CHSIHME, IIPU OTOM IIEPEBOAUTH IPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (U3UUICCKHUX
SIBJICHUU;

OTUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (DU3UYECKHUE SIBJICHUS, UCIIOJIB3YS
¢dbu3uYecKre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS, KOJTUYECTBO
TEIJIOTHI, YJAEIbHAs TEIVIOEMKOCTh BEIIECTBA, VyAEAbHAsA TEIJIOTa
IJIaBJICHUsI, yJAENIbHAs TeIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIoTa
CrOpaHMsi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOU
MAILIMHBI, OTHOCUTEJbHAS BIIAXKHOCTh BO3AYXa, JJEKTPUUECKUM 3apsl, CUja
TOKa, DJJIEKTPUYECKOE HAIpsSXKEHUE, COMNPOTHBJIICHHE IPOBOJHHUKA,
yACIBHOE CONMPOTUBIICHUE BEIIECTBA, Pa00Ta K MOIITHOCTH DJICKTPHUIECKOTO
TOKa), TpPH ONHUCAHWM TPABUIBLHO TPAKTOBATh (DUUUYECKHH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHHUS U €IUHUIBI (U3NYECKUX BEJIUYUH,
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HAXOJIUTh (HOPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (PU3UYECKYIO BEJIMYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKu H3yUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIIMYUH;

XapakTepu30BaTh CBOWCTBA Tes, (U3UUYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpuu
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UILIUU MO (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa /il yyacTKa Ieu, 3aKOH
Jxoyns—Jlenna, 3aKk0H COXpaHEHUS SHEPTUH, IPU STOM J1aBaTh CIOBECHYIO
(GbOpMyITMPOBKY 3aKOHA U 3aMMCHIBATH €0 MaTEMAaTHIECKOE BEIPAKCHHE,
00BACHATh (U3HUECKUE TPOLIECCHl U CBOMCTBAa TEN, B TOM 4YHCIC U B
KOHTEKCTE CHUTYyalHil MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKHUX
1aroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUM,
(bU3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIe 3anadyd B 2—3 JEHUCTBUS, HCHOJb3ys 3aKOHbl H
dbopMyIbl, CBsI3bIBatONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAlIM3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JJIS  PEIICHHWs] 3a]adyd, BBIOMpPATh 3aKOHBI H  (OPMYIIBI,
HEeoOXomuMble JUisi €€ perieHus, MPOBOJAUTh pPAcuéThl W CPAaBHHUBATh
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU TTOMOIIH
(GUBUYECKUX METOJIOB, HCIMOJb3ysl OMUCAHUE WCCIICIOBAHUS, BBIJCIATH
MpOBEPSIEMOE  MPEIOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEJICHUS HCCIIEI0BaHUs, J€1aTh BBIBO/IbI;

IPOBOJUTH OMbBITHI MO HAOMIOACHUIO (U3MYECKUX SBJICHUM WU
(bU3UYECKUX CBOMCTB TeJl (KanWJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBaHUS U
HarpeBaHusi MpPU M3IYUYCHUM OT LBETa H3Iydyaromiedl (IOrJIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIAKOCTU U
IJIOMAAA €€ TMOBEPXHOCTH, »JJEKTpU3alrsg TEI U B3aUMOJCHUCTBUE
AJIEKTPUUYECKUX  3apsJIOB, B3aMMOJICMCTBUE TOCTOSHHBIX MArHHUTOB,
BU3yalM3allkisi MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO TMOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTaA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (opmMyIupoBaTh
MpOBEpsieMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJIONKEHHOTO
000py10BaHUsl, ONTUCHIBATh X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJTHSATH IPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIILHOU BIIAXKHOCTHU
BO3/lyXa, CHJIbI TOKa, HANpPSHDKEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATYMKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH PE3YJIbTATHI
U3MEpEeHui ¢ y4€ToM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH;
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IPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIpPYroi C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
COTIPOTUBIICHUSI TIPOBOJHMKA OT €ro [UIMHBI, IUIOMAAN TONEPEYHOTO
CEYEHMS U YAEIBHOIO CONMPOTUBIEHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIET0 uepe3 MPOBOAHMK, OT HAaNpsHKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATENILHOTO U  MMapajUIebHOTO  COSAMHEHUN
IIPOBOJIHMKOB): IUJIAHUPOBATh HCCIEJOBaHUE, COOUpATh YCTAHOBKY U
BBITIOJHATh W3MEPEHUS, CIenys MPeAJoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yIbTaThl HOJYUYEHHOM 3aBUCUMOCTH B BHJIE TaOIHI U TpadUKOB, 1€TaTh
BBIBO/IBI 10 pE3yJIbTaTaM UCCIICJOBAHMUS,

POBOJUTh KOCBEHHBIE HW3MEpPEHUs] (PU3NYECKHX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE TMPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIaHUPOBATH W3MEPEHHUs, COOMpaTh
AKCMEPUMEHTATIbHYIO YCTaHOBKY, CJIeaysl MPEAIOKEHHON MHCTPYKLUH, U
BBIUMCIISTH 3HAUEHNE BEJIUUMHBI,

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MpU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

XapaKkTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPONCTB C ONOPOM Ha UX OMHCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUJICHUSI TOMOB, TUTPOMETP, ITapoBasi TypOUHA, aMIIEPMETP, BOILTMETD,
CUETYMK DJIEKTPUYECKOW DHEPTUHU, DIIEKTPOOCBETUTENBHBIE TPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (mpuMepsl), AIEKTPUYECKUE
IPEIOXPAHUTEIH, JICKTPOMArHUT, FIEKTPOABUTaTEIb IIOCTOSTHHOTO TOKA),
UCTIOJNIb3YSl 3HAHMUA O CBOMCTBaxX (PM3MUYECKUX SIBICHUN M HEO0OXOIUMbIE
busnueckre 3aKOHOMEPHOCTH;

pacrlo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHMCTBA WM HW3MEPHUTEIIbHBIC
puOOPHI IO CXEMaM U CXeMaTHYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETP, JBUraTellb BHYTPEHHETO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJEKTPUUECKUX Iene c
MOCJIeIOBATEIbHBIM U NApAILJICIBbHBIM COCIMHEHUEM JIEMEHTOB, pazinyas
YCIIOBHbIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUECKUX 1IETEH;

OPUBOJUTH  MPUMEPbl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPax)
IPAaKTHYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U1 oOecriedeHrss 6€301acHOCTH MpU oOpallieHur ¢ mpudbopaMu H
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOLLIEH Cpeie;

OCYHIECTBIISATh TMOHMCK HWHPoOpManuu (U3MUECKOTO COJEp)KaHUs B
WuTepHere, Ha OCHOBE HUMEIOLIUXCSA 3HAHUH M NYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJICNISTH HHPOPMALIUIO, KOTOPAs SIBISIETCS
IPOTUBOPEYUBOUN UM MOXKET OBITh HEIOCTOBEPHOM;
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UCIIOJIb30BAaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
JIUTEPATypy HU3NUECKOTO COJEPKAHMSI, CIIPABOYHBIE MATEPHAIIBI, PECYPChI
cetu UHTepHer, BIaAeTh NpUEMaMH KOHCIICKTUPOBAHMS  TEKCTa,
npeoOpazoBanusi THGOPMALIUKA U3 OJTHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U KpPATKHE YCTHBIC COOOIICHWS,
0000mmass wHPOpMANMI0O W3 HECKOJIBKHX HWCTOYHHUKOB (PU3HMUECKOTO
coJiepKaHusl, B TOM YUCJIC TyOJIUIHO MPECTABIISATh PE3YIbTaThl POSCKTHON
WJTH MCCIIEI0OBATENIbCKOM ACATEHPHOCTH, IIPU 3TOM TPAaMOTHO UCIIOJIb30BaTh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COIMNPOBOXAAThH
BBICTYIUICHUE TTPE3EHTAIINEH;

OpU  BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MIOCTABJICHHBIMU 33/1a4aMH, CJICAWTH 3a BBHITIOJHEHUEM IIaHA JACHUCTBUN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIaa B
NeSITebHOCTD TPYIIIbBI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koHIly o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

WCIIOJIb30BATh TMOHATHS: CHUCTEMA OTCYETA, MarepuaiabHas TOYKa,
TPaeKTOpUsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBIMXKECHHS, Jedhopmarius
(ympyrasi, mjacTU4ecKas), TpeHHe, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JICKTPOMATrHUTHBIE BOJHBI, IITIKajIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTH,
CHEKTPbl UCITYCKAaHUS U MOTJIONIeHUs, anbda, 0eTa- U raMMa-u3IIy4eHus,
W30TOIIBI, SZIEPHAs DHEPTETUKA,

paznuyath sBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBHXKEHUE, KOJIOATENIbHOE NBM)KEHHE (3aTyXarollue U
BBIHY/ICHHbIC KOJIOaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, NPSIMOJIMHEMHOE PAaCIPOCTPAHECHHUE, OTPAKECHUE U IPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pas3sIoKeHHe OEJI0ro CBETa B
CIIEKTP M CIIO)KEHUE CIIEKTPAJIbHBIX LIBETOB, JHUCIEPCHUS  CBETA,
€CTECTBEHHAsl PAJUOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITYYEHHs]) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpy>KarolieM Mupe (B TOM 4yucie (PU3MUECKHe SIBICHUS B TPHUPOJE:
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IPWINBBI U OTIIUBBI, JBMKEHUE IUTaHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMHM, 53XO0, LBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE AECUCTBUE BUIAMMOIO,
yIbTPapUOJETOBOIO M PEHTIC€HOBCKOIO M3JIY4YEHHM, €CTeCTBEHHBIH
paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJUOaKTUBHOE H3IyUYCHHE
OPUPOAHBIX MHHEpPANOB, JEHCTBUE pPAJAMOAKTHBHBIX W3JIyYE€HUH Ha
OpraHu3M YeJIOBEKa), MPU STOM IEPEBOAUTh MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (NMPHU3HAKU) (PU3UUECKUX
SIBIICHUI;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMSI, UCIIOJIb3Ys
¢u3nyeckue BeNWYUHBI (CpelHsAsT W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JBHKCHUHM, YCKOPEHHE, IEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHUsS, CHJIa YIOPYIOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOIrO TMajeHHsl, BEC Tejla, HUMIYJIbC Tela, WMILYJIbC CHIIBI,
MEeXaHW4yecKas pabdoTa M MOIIHOCTb, IOTEHLMAlbHAas HHEPrUs Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, ITOTEHUHUAJIbHAS JSHEPIrUs CKATOU
NPYKUHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKasl SHEPI U], IEPHO]T
U 4YacToTa KoyieOaHUM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTelb NPEJOMJICHUS Cpelbl), NpU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEIWYMH,
0003HaUeHUd W €JUHMIBI (PU3MYECKUX BEJIWYUH, HAXOAHUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMUMHY C APYTMMHU BEIUMYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapakTepu3oBaTb CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJb3Yysl 3aKOH COXPaHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULIMH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpaHEHHs HUMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOIO YHCEI
OpU SJEPHBIX PEAKLUSAX, IPU ITOM JaBaTh CIOBECHYI (OPMYJIHUPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMATHYECKOE BBIPAKEHUE;

OOBACHATh (PU3MYECKUE NPOLECCHl U CBOMCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPA: BBISBISATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh pacu€THbIC 3a]1a4u (OMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a yCJIOBMS 33J1a4M 3alMCBIBATH KPATKOE YCIOBHE, BBISIBISAThH
HEJOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
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HEOOXOJMMbIE JUISl pEIIeHUs, MPOBOAUTH pPACUETBl M  OLIEHHUBATH
PEATNCTUYHOCTD MOJIYYEHHOIO 3HAUYEHUS! (PU3NYECKON BETNUMHBI;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOILIU
(U3HYECKUX METOIOB, HCIOJIb3Yysl OMHCAHUE HCCIEIOBAHUSA, BBIACIATH
IIPOBEPAEMOE NPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh IOPsAJKa
IOPOBEJCHUS  MCCIEAOBAHUSA, JEJaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUH U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3HYECKUX SBJICHUA WU
¢uznyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPruH, 3aBUCUMOCTb MEpHoa KoJeOaHWH MpPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMILTUTYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEHOE PacIIpOCTpaHEHHE CBETA,
pa3nokeHue Oenoro CBeTa B CHEKTP, U3YYEHUE CBOMCTB M300pa)K€HUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHsI MpeaMeTa B coOuparomien
JAUH3€, HAOJMIOJEHHE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOSITENIBHO ~ COOMpaTh yCTaHOBKY M3 M30BITOUHOrO Habopa
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U €T0 Pe3yJbTaThl, (POPMYINPOBAThH
BBIBO/IBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HAa4YeHHE U3MepseMOM BeIMYMHbI (POKYCHOE paccTOSHUE
coOuparoiieid JIMH3bI), OOOCHOBBIBaTH BBHIOOpP cmocob0a H3MEpPEeHUs
(M3MepUTENbHOTO MpUdOopa);

IPOBOAUTH HCCICAOBAHUE 3aBUCHUMOCTEH (HU3MUECKUX BEIUYMH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBW)KEHHHM 0€3 HadaJlbHOM CKOpPOCTH, IepHoja
KOJeOaHU MaTeMaTH4eCKOro MasTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJIa MaJIeHud U YIJIa MPEJOMIIEHHUS OT yria
NaJeHusA): IUJIAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI IO
pe3yibTaTaM UCCIeI0BaHuUs;

NPOBOJNTHh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYUH (CpemHss
CKOPOCTb U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJHOIrO MaJeHus, >KECTKOCTb MPYKUHBL, KOIPPUIMEHT TpEeHUs
CKOJIBKEHHS, MeXaHuueckass paboTa M MOIIHOCTh, YacTOTa U TEPHOJ
KOJEOaHH MaTeMaTU4eCKOro M MPY>KMHHOTO MAsITHUKOB, ONTHYECKas
cwia coOuparomeid JUH3bI, pPaJuOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEeHHs], COOMpaTh HSKCHEPUMEHTAIbHYI0 YCTaHOBKY M BBINIOJIHATH
U3MEPEHMs, CIeaysl MPENIOKEHHOW HHCTPYKLMH, BBIUHCIATH 3HAUEHUE
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BEJIMYMHBI U aHAJIM3UPOBATH ITOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 33 JaHHON
HOTPELIHOCTH U3MEPEHMUI;

e coOJI0JaTh MpaBUjia TEXHUKK 0€30MacCHOCTH IIpHU padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM,;

e paznuYaTh OCHOBHbIE€ MPHU3HAKU HW3YYEHHBIX (DU3MUECKUX MOJEIEeH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUHUK
CBETa, JIy4, TOHKas JINH3a, [IJITaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIETh
aTOMHOTO $]1pa;

e XapakTepu30BaTh NPUHLHUIBI JCHCTBUS M3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONUCaHud (B TOM 4YHUCIE:
CHOHUIOMETP, JATYMKHU IOJIO)KEHHUS, PACCTOSHUS M YCKOPEHHs, DAaKeTa,
9XOJIOT, OYKH, Mepuckomn, Qoroannapar, ONTHYECKUE CBETOBOJBDI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HMCHOJB3Yys 3HAHHUS O
CBOWCTBax (U3MUECKUX SBICHUA W HeoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

* HCIOJIB30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH HM3YYEHHBIX TEXHUUECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOIMYECKUX MPOLECCOB
OpU PEHICHUH YYEOHO-IPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300paKeHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;

e TMPUBOAUTH HOpUMEpPHl  (HaXoAWTh HMHPOPMALMIO O  IpHUMEpax)
PAKTUYECKOIO MCIOIb30BaHUs (U3MUECKUX 3HAHUW B MOBCEIHEBHOMN
XKU3HU 17151 oOecrniedeHnst 0€30MacHOCTU Mpu oOpalieHnuu ¢ npudopamu u
TEXHUYECKUMU YCTPOICTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHMS B OKPYXKAIOILEH CPEE;

e OCYILIECTBIATh THOUCK HHPOpPMAIMK (PU3NYECKOTO COAECPKAHUSI B
HuTepHeTe, caMoCTOSATENBHO (POPMYIIUPYsI MOUCKOBBINA 3alpoc, HAXOIUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTU MOJIYyYEHHOW MHPOpPMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

* HCIOJIB30BaTh IPU BBIOJHEHUU y4E€OHBIX 3aJaHUIl HAyYHO-MOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOT0O COAEPKaHUs, CIIPaBOUHbIE MAaTEPUAJIbl, PECYPCHI
cetu HMuTepHer, BnaaeTb NpuUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi UHGOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CcO3J1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOILIECHHS Ha OCHOBE
UHpOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPEJICTABIATh Pe3yJIbTaThl MPOESKTHOW HIIA MCCIIEIOBATEIBCKON
NEeSATEeNbHOCTH, TMpPU O3TOM TPAMOTHO  HCIOJb30BaTh  HM3yUYEHHBIN
NOHATUMHBIN ammapar Hu3y4yaemMoro pasaena (U3HUKM U COINPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ ydyé€ToM o0coOeHHOCTEeH ayAuTOpUU
CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
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7 KIIACC

Koan4yecTBo 4acoB

JIeKTPOHHbIE
Ne | HaumeHoBaHue ( P )
n/ PAa3eI0B U TeM Bcer | KonTpoubH IIpakTnuec uHpposkIe
oOpa3oBaTesibHbIE
n MPOrpaMmbl 0 bIe padoThI KHe padoThI
pecypchl
Pazgen 1. ®usnka u e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUpPa
bu6mmorexa [JOK
®du3mka - HayKa o
1.1 2 https://m.edsoo.ru/7f41
fpupoae 6194
bu6mmoreka [JOK
dOu3nueckue
1.2 2 1 https://m.edsoo.ru/7f41
BEJIMYHHBI 6104
EcrectBeHHOHAayY bubmuoreka [JOK
1.3 HBI METO]T 2 1 https://m.edsoo.ru/7f41
MO3HAHUA 6194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUM BellecTBA
bub6mnoreka [IOK
Crpoenue
2.1 . 1 https://m.edsoo.ru/7f41
BEIIIECTB 6104
JBmxenue u bubnuotexa [JOK
2.2 B3aMMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f41
YaCTHI] BEIIECTBA 6194
ArperaTHble bubnuorexa HOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f41
BELIECTBA 6194
Hroro no pazneny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

bu6mmoreka [IOK
MexaHnudueckoe
3.1 3 https://m.edsoo.ru/7f41
JIBHYKEHUE 6104
WHepuust, Macca bubmnoreka [IOK
32 pri, ’ 4 1 https://m.edsoo.ru/7f41
IUIOTHOCTD 6194
bu6mmorexa [JOK
3.3 Cwuna. Bunsl cuin 14 1 2 https://m.edsoo.ru/7{41
6194
Hroro no pazneny 21

Pa3nes 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEN U Ira30B
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https://m.edsoo.ru/7f416194
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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
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

[aBnenue.
[Tepenaua
JABJICHUS bu6mmorexa [JOK
4.1 TBEPABIMU 3 https://m.edsoo.ru/7f41
TEJIaMU, 6194
KUJKOCTSIMH H
razamu
Jlapenue bu6mmoreka [JOK
4.2 5 https://m.edsoo.ru/7f41
KUIKOCTH 6104
bubmnoreka IJOK
ATtmocdepHoe
4.3 bep 6 https://m.edsoo.ru/7f41
JlaBJICHUE 6104
JeiicTBue
KUJIKOCTH | Ta3a bubmmorexa LOK
4.4 . 7 2 3 https://m.edsoo.ru/7f41
Ha MOTPYKEHHOE B
6194
HUX TEJIO
Hroro no pasneny 21
Paspnen S. PaGoTra u MOIHOCTB. JHeprus
PaGoTa i bubmuoreka [JOK
5.1 MOLIHOCTE 3 1 https://m.edsoo.ru/7f41
- 6194
bubmuoreka [{OK
IIpocTeie
5.2 POCTH 5 1 https://m.edsoo.ru/7f41
MEeXaHU3MBbI 6104
bu6mmoreka [IOK
MexaHnuueckas
5.3 4 1 1 https://m.edsoo.ru/7f41
SHEPTUs 6104
Hroro no pasneny 12
PesepBHOE BpeMs 3
OBULIEE
KOJIMYECTBO
68 4 12
YACOBIIO
[TPOT'PAMME
8 KUIIACC
Koan4yecTBo 4acoB DIeKTPOHHBIE
Ne | HaummeHoBaHue
n/ pasaesnoB u tem | Beer | KoHTpoabH IMpakTuyeck (upposie)
o0pa3oBaTe/ibHbIE
n NMPOrpaMmbl 0 ble padoThI ue padoTbl
pecypchl
Pa3znen 1. TensioBble siBJIeHUsI
1.1 Crpoenue u 7 bubmuorexa [JOK
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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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

CBOICTBA https://m.edsoo.ru/7f41
BEIECTBA 8lce
Bbu6mmoreka [JOK
TernnoBbie
1.2 21 1 5 https://m.edsoo.ru/7f41
MIPOIIECCHI
8lce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIEKTpUYECKHE
3apspl. bubnnorexa [JOK
2.1 3apsKEHHbIE 7 1 https://m.edsoo.ru/7f41
Teja U uxX 8lce
B3aMMO/ICHCTBHUE
[TocTosiHHBIM bu6mmoreka [IOK
2.2 AJIEKTPUYECKHUI 20 2 7 https://m.edsoo.ru/7f41
TOK 8lce
bu6mmoreka [{OK
MarunurtHslie
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUSI
8lce
bu6mmoreka [{OK
ONEKTPOMarHuT
2.4 4 https://m.edsoo.ru/7f41
Hasi MHIYKIUS
8lce
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBIIEE
KOJIMYECTBO
68 4 14.5
YACOB I10
I[TPOT'PAMME
9 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHBIE
Ne | HaummeHoBaHue
n/ Pa3aeioB U TeM Bcer | KonTposbH IMpakTuyeck (wnpposric)
oOpa3oBaTe/ibHbIE
n NPOrpaMMblI 0 ble padoThI ue padoTbl
pecypcsl
Paznen 1. Mexann4yeckue siBJIeHUs
11 MexaHuueckoe 10 1 bubnuoreka [JOK

JIBHOKEHHUE U

https://m.edsoo.ru/7f41a
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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
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
https://m.edsoo.ru/7f41a4a6

CIIOCOOEBI €T0 4a6
OIMHCAaHUS
. bubnuoreka [JOK
B3aumozeiictBu
1.2 20 https://m.edsoo.ru/7f41a
€ Tel
4a6
bubnuorexa [JOK
3aKOHBI
1.3 10 https://m.edsoo.ru/7f41a
COXPaHCHHUS
4a6
Hroro no pazneny 40

Pa3gen 2. MexaHn4yecKHe KOJe0aHUA U BOJTHBI

but6mmoreka [JOK
Mexanuueckue
2.1 7 https://m.edsoo.ru/7f41a
KoieOanus
4a6
bubmuoreka [JOK
Mexannueckue
2.2 8 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4a6
Hroro no pazneny 15

Pa3nes 3. DjieKTpOMAarHUMTHOE 10J1€ ¥ 3J1eKTPOMATHUTHbIE BOJIHbI

ONEKTPOMarHuT
but6mmoreka [JOK
HOC T0JIC U
3.1 6 https://m.edsoo.ru/7f41a
ANIEKTPOMArHUTH
4a6
bIC BOJIHBI
Hroro mo pazneny 6
Pa3znen 4. CBeToBbBIE ABJIEHUS
3aKOHBI bu6mmoreka [{JOK
4.1 pacrpoCcTpaHeHH 6 https://m.edsoo.ru/7f41a
s CBETa 4a6
JInH3e1 1 bubnunoreka [JOK
4.2 OIITHYECKHUE 6 https://m.edsoo.ru/7f41a
npubopbI 4a6
Pasnoxxenue bubnuoreka [IOK
43 Oenoro cBera B 3 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no pazueny 15

Pa3nen 5. KBaHTOBLIE SIBJICHUS

Hcnyckanue u

but6mmoreka [JOK

5.1 MOTJIONIEHUE 4 https://m.edsoo.ru/7f41a
CBETA aTOMOM 4a6
59 Crpoenue 6 bu6muoreka [IOK

aTOMHOTO siApa

https://m.edsoo.ru/7f41a

33



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

4a6
SrepHbie bubnuorexa [JOK
53 If) 7 1 1 https://m.edsoo.ru/7f41a
peakuuu 426
Hroro no pazueny 17
Pa3zgea 6. [loBTopuTEIbHO0-000011A0IMH MOYJIb
[ToBTOpeHue n
000011ICcHHE bu6mmoreka [JOK
6.1 coJIepKaHus 9 2 https://m.edsoo.ru/7f41a
Kypca GHU3MKH 32 4a6
7-9 knacc
Uroro no pazneny 9
OBIIEE
KOJIMYECTBO
YACOB I10 102 3 27
[MPOTPAMME

IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O

OBIHIEI'O OBPA30BAHUS
7 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeJbHOI NPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJibTara
1.1 HCIIO0JIH30BATh N3YUYEHHBIC TTOHITHS
- pasznuyaTh SBJIEHUS MO OMUCAHUIO MX XAPAKTEPHBIX CBOWCTB U Ha
' OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBJICHHE
pacrmo3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUECKUX SBJICHUHA B
13 OKpYKaroIlleM MHpE, B TOM uuciie GU3NIECKUE SIBICHUS B TIPUPO/IEL,
' P 3TOM MEPEBOAUTD MPAKTUUECKYIO 337auy B yUEOHYIO, BBIICTATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKM) (PUINIECKUX SIBICHUIN
OMKCHIBATh HM3yYEHHBIC CBOMCTBA Ten W (PU3MUYECKHE SBICHUS,
L4 UCTIONB3Ysl (PU3NYECKHE BEIWYUHBI, TPH OMHCAHWUU TPABUIBHO
' TPaKTOBaTh (DU3MUECKUN CMBICT HCIHOJIB3YEMbIX BEIWYHH, UX
0003HaUCHUS W EAUHUII (PU3NYECKUX BEIUYHH, HAXOIHUTh
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(GopMyIbl, CBSI3bIBAIOLIME JAaHHYI (U3HUECKYI0 BEIUYHHY C
JAPYTUMH BETMYUHAMHU, CTPOUTH IPaUKU N3yUEHHBIX 3aBUCUMOCTEH

(hUBUYECKUX BEIMYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3UUCCKHE SBICHUS M MPOIIECCHI,
WCIOJIb3Ysl M3YYEHHbIC 3aKOHBI, IIPU OTOM JaBaThb CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHa ¥ 3alUCBhIBaTh €ro MaTeMaTHYeCKOe

BBIPA’XCHHC

1.6

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM
4lyclie MU B KOHTEKCTE CHUTyaluil IpaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe u3 | — 2 JIOTMYecKHux ImaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBAa (PM3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIU 3aKOHOMCPHOCTU

1.7

pemaTth pacu€THble 3aauu B 1 — 2 nelCTBUSI, UCTIONb3YS 3aKOHBI U
dbopMyIbl, cBs3bIBaOlIME (U3MUECKHE BEJIWYUHBI: HAa OCHOBE
aHajM3a yCJIOBHMS  3aJlayd  3aluChiBaTh  KpPAaTKOE  YCJIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYINbI U MPOBOJIUTH
pacuéThl, HAXOAWTHb CIPABOYHBIE JaHHBIC, HEOOXOIUMBIC IS
pelieHrs  3a7ady, OLCHHBAThb PEATUCTHUYHOCTh  IOJYyYEHHOM

(bu3HYeCKOil BEUYNHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(U3UYECKUX METOJIOB, B OINHCAHUM WCCJICJAOBAHHS BBIACIATH
mpoBepsieMoe  MpenanoyiokeHue  (TUMOTe3y),  pasnuyarb U
WHTEPIPETHPOBATH TOJYYECHHBIN pe3yibTaT, HAXOAWTh OIIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl 10 HAONIOJICHUIO (DU3MYECKUX SBJICHUN WIH
(du3MYecKUX  CBOWCTB  Te:  (DOPMYIHpPOBATH  TPOBEPSICMBIC
NPEIINONOKEHUs, COOUpaTh YCTAHOBKY U3  IMPEAJIOKCHHOTO

000pyI0BaHUSI, 3aIUCHIBATH XOJI OTBITA U (POPMYIIMPOBATH BHIBOIBI

1.10

BBITIOJIHSTH MPSIMbIE U3MEPEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
1M(pOBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COIIOTHOW MOTPEIIHOCTH U3MEPEHUI

NPOBOJUTH HCCIIEJOBAHUE 3aBHCUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYTrOM C HCIIOJIB30BAHUEM IIPAMBIX H3MEPCHHH,
Y4acTBOBATh B IUIAHWPOBAHUH y4eOHOTO HCCIIEOBAaHUS, COOMpAThH

YCTAaHOBKY M BBINOJHITh H3MEPEHMs], CIeAys MpeasIoKEHHOMY
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miaHy, (UKCUPOBATh pPE3yibTaThl TOJYYCHHOM 3aBUCUMOCTH
(bU3MYECKUX BEJUYUH B BUAE MPEATOKEHHBIX TaOIUI U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM HCCIICAOBAaHMA

1.12

MMPOBOAWUTL KOCBCHHBLIC HN3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIMYHH, CICOAYyA
npenno;erHoﬁ HHCTPYKIIUU: IIpu  BBIIIOJIHCHUH H3MepeHHﬁ
C06I/IpaTB SKCHICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCJIATH 3HAUCHUC

HCKOMOM BEJIUYHHBI

1.13

CO6J'II-OI[aTB InpaBujia TCXHHUKH 0€e30macHOCTH Ipu pa60Te C

n1abopaTOpHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTh MPUHILMIBL JCUCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTepU30BaTh NPHUHIMIBl JEHUCTBHUS HN3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX OINHCaHUS,
UCIONB3Ysl 3HAHMS O CBOMCTBaX (HU3MYECKUX SBJICHUH U

HeoOXxoauMbIe (PU3MUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOAUTE TpUMEpHl (HAXOOUTh HHGPOPMALMIO O IpPHUMEpax)
MPAKTUYECKOTO  HCIIOJIb30BaHMUA  (PU3MYECKUX  3HAHUM B
MOBCETHEBHON KHM3HM Uil obOecrieyeHus Oe30MacHOCTH IpH
oOpamieHuu ¢ npubopaMd U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHMs 3I0pPOBbS M COOJIOJCHHS HOPM 3KOJOTMYECKOTO

MOBE/ICHUS B OKPY’KAIOLIEN cpefie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(pOpMaIuu B ceTu VIHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCA 3HAaHUU M MyTEM CpPaBHEHUS Pa3IUYHBIX MCTOYHUKOB
BBIIENIATh MH(POPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEUNBOM MM

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHOTIOMYJIAPHYIO  JUTEpaTypy  (PHU3UYECKOro  COAep KaHHUs,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTu VHTepHET, BIaIeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OpPMAIIUY U3 OJTHOUM 3HAKOBOU CUCTEMBI B JIPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIC M YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WUCTOYHMKOB HHPoOpManuu (U3HIECKOTO
COJIep>KaHusl, B TOM YHUCJIE IyOJIMIHO JIeaTh KPaTKUE COOOIEHUS O
pe3ynbTaTtax IMPOEKTOB WM Y4YeOHBIX HCCIIEJOBAaHHWM, NPHU STOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbI MOHATUWHBIA ammapar Kypca

(bU3HKH, COMPOBOKIATH BHICTYINICHUE MPE3eHTaIIUEH
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1.19

IpU  BBIOJIHEHUH  y4yeOHBIX TMPOEKTOB M  HCCIEAOBaHUMN
pactipenenath O0sS3aHHOCTM B TIpyNIe B COOTBETCTBUU C
[IOCTAaBJIEHHBIMU 3aJjayaM{, CJEAUTb 3a BBINOJIHEHUEM IUIaHA
NeWCTBUHM, aJeKBaTHO OLEHMBAaTb COOCTBEHHBIM BKJIaJ B
JeSITENIbHOCTD IpyIIIbL, BBICTpauBaTh KOMMYHHKaTHUBHOE

B3aHMOHeﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAIOMIUX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasiinvdaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘ICCKOG SIBJICHUC

1.3

pacrno3HaBaTh MpPOSBICHUE M3YUYEHHBIX (PU3UUECKUX SBJICHUHA B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NUECKUe SIBICHHUS B IPUPOJE,
P 3TOM TEPEBOAUTD NMPAKTUUECKYIO 337auy B yUeOHYIO, BBIICTSATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PUINIECCKUX SIBICHUI

1.4

OINUCHIBaTh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCHONb3ysd (pU3MUYECKUE BEJIMYMHBI, MpPHU ONMCAHUU IIPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICI  MCIIOJNB3YEMbIX  BEJIMYMH,
0003HaUYEeHUS U E€OUHUIBI (U3NYECKUX BEJIMYMH, HAaXOJUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JIPYTUMHU BETMYUHAMU, CTPOUTD I'paUKKU U3YyUEHHBIX 3aBUCUMOCTEN

(bI/I3I/I‘-IeCKI/IX BCINYHNH

1.5

XapaKTCpU3oBaThb CBOMCTBA TCI, (I)I/IBI/I‘IGCKI/IG SABJICHHUA U MPOLECCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM JOaBaTb CJIOBECHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW 3alucCbhiBaTb €ro MAaTCMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PM3MUECKUE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh TPUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 Joru4eckux IaroB ¢ MOMOIIbIO 1 — 2 W3y4YEeHHBIX CBOMCTBa

bu3nvecKux SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiaTth pacu€THble 3aauu B 2 — 3 NEUCTBUS, UCTIONb3YS 3aKOHBI U
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dbopmynbl, CBA3BIBaIONIME (U3MUECKUE BEIIMYMHBI: HAa OCHOBE
aHajM3a yCJIOBHUs 3aJa4M 3alMChIBATh KPAaTKOE YCIIOBHUE, BBISBIATH
HEJOCTaTOK JAaHHBIX JUIsI PEIICHUS 3aJa4d, BHIOUpATh 3aKOHBI
dbopMyIbl, HeOOXOUMBIC AJisi €€ PelIeHUs, TPOBOAUTh PACUEThl U
CpPaBHUBATH IMOJYYEHHOE 3HAa4YeHUE (U3UYECKOW BEJIMYMHBI C

HU3BCCTHBIMHU JaHHBIMH

1.8

paciio3HaBaTb HpO6JICMBI, KOTOpPBIC MOXHO PCHIMTHL IIpU ITOMOIOH
(1)I/ISI/I‘ICCKI/IX MCTOHOB, HCIIOJIB3Yys  OINMUCAHUC HCCICAOBAHUA,
BBIACIIATDH ITPOBCPACMOC ITPCAIIOTIO0KCHUEC, OLCHUBATDL ITPABUJIBHOCTD

InopsiaAKka nmpoBCACHUA UCCIICAOBAHUA, ACTIATh BHIBO/IbI

1.9

MPOBOJUTH OMBITH 1O HAOMIOACHHUIO (DU3MYECKHX SBICHUN WIH
¢buznyeckux  CBOWCTB  Tel:  (OpMyIMpOBaTH  MpPOBEpsieMbIe
MIPEAIOJIOKEHNS, COOUpAaTh YCTAaHOBKY M3  IMPEJIOKEHHOTO

O60py,Z[OBaHI/ISI, OIIMCBIBATbh XO/J OIIbITa U (bOpMyanOBaTI) BBIBObI

1.10

BBITIOJHATH MPSIMbIE M3MEPEHMsI C HCIIOJIb30BAHMEM aHaJIOTOBBIX
npubOpOB M JAaTYUKOB (PU3UYECKUX BEJIMYMH, CpPAaBHUBAThH
pe3yapTaThl M3MEpPEeHUH C y4€TOM 3aJaHHOM  aOCOJIOTHOM

MOrPEIIHOCTH

1.11

MPOBOAWTHh HCCIEIOBAaHUE 3aBHUCHUMOCTH OJHOW  (pusmueckoi
BEJIMYMHBI OT JPYrOM C MCIOJIb30BAHUEM TMPSIMBIX H3MEPEHUN:
TUTAHUPOBATh HUCCIEOBAaHUE, COOMpPATh YCTAHOBKY U BBITIONHSTH
W3MEPEHHs, CIeays TPEIJOKeHHOMY IUlaHy, (HUKCHpOBaTh
pe3yNIbTaThl TOTYYEHHOW 3aBUCHMOCTH B BHJIE TaOIHIl U TPadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MCCIICAOBAHMA

1.12

MPOBOAWTh  KOCBEHHBIC HW3MEpPEHHUS  (PU3UYECKUX  BEIMYMWH:
IUIAHUPOBATh ~ W3MEpPEHUs,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJIelysl MNPEIJIOKEHHOW HWHCTPYKUHMH, W BBIYHUCIIATH

3HAa4YCHHUC BCIINYHHBI

1.13

CO6J'II-OI[aTB InpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpHBIM 000pyI0BaHHEM

1.14

XapaKTepU30BaTh MPUHIIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HX OMNHUCAHUS, HCIONb3YS
3HaHHUA O CBOWCTBAaX (U3MUECKHX SIBICHUH H HEOOXOAMMBIC

(dbu3HYecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMUCTBA U U3MEPUTEIIbHBIE

HpI/I60pLI Mo CX€MaM 1 CXEMAaTUYHBIM PUCYHKAM, COCTABJISITh CXCMbI
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OJICKTPHUYCCKUX IeIIeil C IIOCIIeAOBATCIIbHBIM U napajajiCJIbHbIM
COCAUHCHHUECM 3JICMCHTOB, pasjindyass YCJIOBHBIC 0003HaYCHUS

3JIEMEHTOB JIEKTPUUYECKUX LIETIEH

1.16

MPUBOAUTH TPUMEPHl (HAXOIUTh HMHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHHUA  (PU3MYECKUX  3HAHUH B
MIOBCEIHEBHOM JKM3HM JuIsl oOecriedeHus 0e30IacHOCTH IMpuU
oOpamieHuu C TpubopaMud U TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHS 3I0pPOBbS M COOJIOJCHHS HOPM IKOJOTHYECKOTO

MOBE/ICHUS B OKpYXKAIoOIIel cpene

1.17

OCYILECTBIIATh MOUCK HMH(OpMANMM (PU3UUECKOT0 COACpKAaHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U IIyTEM CPaBHEHMS
JONOJTHUTENbHBIX HMCTOYHMKOB BBIACIATh MHPOPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEUYNBON MIIM MOXKET OBITh HEAOCTOBEPHOI

1.18

UCTOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN HaAy4YHO-
HOMYJIAPHYIO JINTEPATYpy (PU3HMUECKOro COJACpXkaHUs, CIIPABOUYHbIE
Marepuaisl, pecypcsl cetd MHTepHeT; BiageTs npuUEMaMHU
KOHCIIEKTHPOBAHUs TEKCTA, IpeoOpa3zoBaHus MH(YOPMAIK U3 OHOM

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE W KpaTKUE YCTHBIE
cooOmieHusi, 00o0mas nHPOpMAIMI0O U3 HECKOJIHKUX HCTOYHHUKOB
(U3MYECKOTO COJEp)KAHUS, B TOM YHCIE MyOJIMYHO MPEACTABISATH
pe3yJIbTaThl MPOEKTHOM WA UCCIIEI0BATEIIbCKON AESTEIbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BATh M3YyUYECHHBIA IMOHATUWHBIN amnmapar

Kypca (pU3MKH, CONPOBOXK/IaTh BBICTYIUIEHHUE IPE3eHTaLUEN

1.20

IIPY BBINOJIHEHUH YYE€OHBIX ITPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MPOLIECCOB paclpeseNaTh 00513aHHOCTH B IPyIIEe B COOTBETCTBHH C
IIOCTaBJICHHBIMM 33Ja4aMM, CJICAUTh 34 BBINOJHEHUEM IUIaHa
JNEUCTBUM M KOPPEKTHpPOBaTb  €ro, aJeKBaTHO OLICHUBAThb
COOCTBEHHBIH BKJIQJ] B JEATEIBHOCTh TPYIIbl, BbICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCWUCTBUE, IIPOSABIAS  T'OTOBHOCTHb

pa3perath KOHQIHKTHI

9 KUIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
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pe3yJibTaTa

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pas3jindaTth ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I31/I‘I€CKOG SIBJICHUC

1.3

pacrno3HaBaTh IpPOSBIEHUE M3YUYEHHBIX (PU3UUECKUX SIBICHUM B
OKpY’KalolleM MHUpE, B TOM 4ucie GU3NUecKue ABICHHUS B IPUPOJE,
MIPU 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yUEOHYIO, BHIACIATD

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) PUINUECKUX SIBICHUIN

1.4

OINUCHIBaTh M3YYECHHBbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONB3ysd (pU3MUYECKUE BENUYMHBI, MPHU ONHCAHUU IPABUIBHO
TPAaKTOBaThb  (PU3MYECKMH  CMBICI  MCIIOJB3YEMbIX  BEJIMYMH,
00O3HaYeHHS © eIWHHUIBI (U3NYECKHX BEIMYUH, HAXOJUTh
(bopMyJbl, CBS3BIBAIOLIME JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BETMYUHAMHU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH

(MBUYECKUX BETHMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKHE SBJICHUS U MPOLECCHI,
WCIIONb3Ysl M3YyYEHHbIE 3aKOHBI, MPU O3TOM [IaBaTh CJIOBECHYIO
GbopMyJIHpPOBKY 3aKOHa M 3alHUChIBaTh €ro MaTeMaTHYecKoe

BBIPAKCHUE

1.6

OOBSACHATH (PU3MUECKUE MPOLIECCHl 1 CBOMCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE CHUTyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
2 — 3 JIOTHYECKHX IIaroB C MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

(I)I/ISI/I"ICCKI/IX HBHCHHﬁ, (I)I/I3I/IIIGCKI/IX 3daKOHa UJIK 3aKOHOMCECPHOCTHU

1.7

pemate pacu€THble 3afaud (omuparouiyecs Ha cucremy u3 2 — 3
YPaBHCHHIA), WCIOJB3ys 3aKOHBI ¥ (OPMYJIbI, CBSI3bIBAIOIIHE
¢dbu3znyecKkue BENMYMHBI: HA OCHOBE aHauu3a YCJIOBHS 3a/ayu
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISABISATh HEJOCTAIONIUE WU
M30BITOYHBIE TAHHBIC, BBIOUPATH 3aKOHBI U POPMYJIIBI, HEOOXOAUMbIE
JUTsl PEILICHUs, MPOBOJAUTHh PACU€Thl M OLICHUBATh PEATUCTUYHOCTH

IMOJIYUYCHHOT' O 3HAaUCHUA (1)H3quCKOﬁ BCINMYHMHBI

1.8

paciio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PpPCIIMTH IIpU ITOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, UCIIOJIB3YA OIMMCAHUC UCCIICAOBAHUS, BBIACIIATD
IMPOBEPAEMOC TIPCAIIOIOKEHNUE, OLCHMWBATh IIPAaBUJIBHOCTH IIOpAAKa
IMPOBCACHUA HCCIICAOBAHHA, [CJIaTb BbIBOAbLI, HWHTCPHIPETHUPOBATH

pe3ysbTaThl HAOIIOICHHI U OTBITOB
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1.9

MPOBOJUTH OTBITH 10 HAOMIONCHHUIO (DU3MYECKHUX SBICHUN WIH
(bu3M4EeCKUX CBOWCTB TEJ: CAMOCTOSTENbHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000py0BaHMSI, OIMUCHIBATh XOJ OIBITa U €r0

pe3yabTaThl, (POPMYIUPOBATH BBIBOIBI

1.10

MPOBOJUTh TPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX HW3MEPCHUH,
OTIpeNeNisAs CpelHee 3HAUYCHUE M3MEpSeMOil BETUYMHBI ((OKYCHOE
paccTosiHue COOMpAIOIIeH JTMH3bI), 0OOCHOBBIBATH BBHIOOp criocoda

U3MepeHus (U3MEpUTENBHOTrO Ipubopa)

1.11

MPOBOJUTH HCCIIEAOBAHUE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYHH C
UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUM: IIIAaHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIyYEHHOM 3aBHCHMOCTH (DM3MUECKUX BEIMYUH B BHUJE TaOIULU

Fpaq)HKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE HM3MEpeHHs  (U3NUYECKUX  BEIUYHH:
IUIAaHUPOBaTb ~ M3MEpPEHHUs,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh M3MEPEHUs, CIeAysd NpelIoKEHHON
MHCTPYKLMHU, BBIYUCIIATH 3HAYCHHE BEIWYMHBI M AHAIM3UPOBATH
IIOJIyYE€HHBbIE pe3yJbTaTbl € Y4E€TOM 3aJaHHOM TIOrPELIHOCTU

U3MEpPEHUI

1.13

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu pabore ¢

1a00opaTOpPHBIM 000py10BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (PU3MYECKHX MOJeneil:
MaTepuajlbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JMH3a, IUIaHeTapHas MOJeb aToMa,

HYKJIIOHHag MOACJIb aTOMHOT'O sapa

1.15

XapaKTepu30BaTh MPUHLUIBl JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OMNMCAHMS, HCIOJIb3YS
3HaHUS O CBOWCTBaX (U3MYECKUX SABICHHA M HEOOXOIMMBIE

(bI/ISI/I‘ICCKI/Ie 3aKOHOMCPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3YyYECHHBIX
TEXHUYECKHX  YCTPOWCTB,  M3MEPHUTEIbHBIX  NPUOOPOB U
TEXHOJOTUYECKHUX MPOLECCOB MPHU PEUICHUH Y4eOHO-TPAKTUYECKUX
3aj1a4, ONITUYECKUE CXEMBI JIJIsl TOCTPOCHHUS N300paKEeHUH B IUIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOIUTh HMHPOPMANMIO O TIPUMEpPAX)

NPAaKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
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MOBCEIHEBHOM JKM3HM JuIsl oOecriedeHus Oe30IacHOCTH IMpu
oOpamieHun ¢ mnpubopaMM U TEXHHUYECKUMH YCTPOWUCTBaMH,
COXPAHEHHs 3I0pPOBbS M COOJIOJEHHS HOPM 3KOJOIMUYECKOTrO

MOBEJICHUS B OKpY>KaroUlel cpejie

1.18

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3NYECKOTO COAEPKAHUA B
cetu MHTEepHET, CaMOCTOSITENIbHO (OPMYTUPYS MMOMCKOBBIN 3aIpoc,
HaXOAUThb IIyTH OIPENENICHUs] JOCTOBEPHOCTH  IOIYYECHHOU
nH(OpMaAIMM HA OCHOBE MMEIOIIMXCSI 3HAHWUU U JIOTOJHHUTEIIbHBIX

HMCTOYHHUKOB

1.19

UCMOJb30BaTh IPHU BBHINOJIHEHUH YYEOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOro COJepiKaHus, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceT VHTepHeT; BiIaaeTh npuémMamu
KOHCIIEKTHPOBAHU TEKCTa, MpeoOpa3zoBaHus HH(YOpMAIH U3 OJTHOM

3HAKOBOW CHUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMUCHbMEHHBbIE M YCTHBIE COOOIICHHUS Ha
OCHOBE WH(pOpPMAMKM M3 HECKOJBKHX HCTOUYHUKOB (PU3MUECKOTO
coJiepKaHusl, MMyOJIMYHO MPEICTABISITh PE3yIbTaThl IPOEKTHON WU
UCCIIEIOBATENbCKOM  JI€ATENbHOCTH, IPU  3TOM  I'PaMOTHO
WCMOJb30BaTh M3YYEHHBIM TOHATUMHBIM ammapaT HW3y4aeMoro
pa3znena (U3MKUA U COMPOBOXKJIATH BBICTYIJICHHE INPE3CHTALUCH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIPpU BBINTIOJIHCHUHA y‘I€6HI)IX IMPOCKTOB U I/ICCJ'ICJIOBaHI/Iﬁ q)HSquCKHX
mponeccoB pacCrpeacisaTh 00513aHHOCTH B rpynri€e B COOTBETCTBUHA C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICIHUTHh 3a BBIIIOJJHCHUEM IIJIaHa
,Z[GI>'ICTBI/II>'I n KOPPCKTUPOBATH €ro, aJICKBAaTHO OLCHNBATDH
COOCTBEHHBIN BKJIaJd B JCATCIBbHOCTb TIPYIIIBLI, BBICTPAUBATH
KOMMYHHKATHBHOC B3aI/IMO,Z[CI>'ICTBI/Ie, TIPpOABJIAA TOTOBHOCTb

paspeniaTh KOHMOIUKTHI

IHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COIeP:KAHUS
pa3jiena 3JIeMEeHTA
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®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOILETO MHUPA

1.1

®uszuka — Hayka O mnpupone. SBiIeHUs NTPUPOIBI.
@usnyecKkue SABICHMS: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CB€CTOBBIC, 3BYKOBLIC

1.2

@usnueckue BenMUMHBL 3mepenue (uznueckux
BenmunH. ®Pusnueckue npubopsl. Ilorpemnocts

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAYYHBII METOJ] MO3HAHMA: HAOJIIOCHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIABM)KEHUE THIIOTES,
OKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3, OObICHEHHE

HaAOJIFOaeMOT0 SBJICHUS

1.4

Onucanue GU3NIECKUX SBIECHUN C TTIOMOIIBIO MOJIETIeH

1.5

[IpakTuueckue padbOThI:

N3mepenue pacCTOSHUN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenue pa3sMepoOB MalbIX TEJ.

N3mepenune temneparypsl OpHU MOMOLIU KUIKOCTHOTO

TCPMOMCTpPA U NAaTYHNKa TEMIICPATYPbI

ITEPBOHAYAJIBHBLIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

2.1

CrtpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MeEpHI.
OnbIThl, JIOKA3bIBAIOIIME JUCKPETHOE  CTPOCHHUE

BCIICCTBA

2.2

JBmwxkenne yactui] BemectBa. CBA3b  CKOPOCTH
JIBIDKEHUS 4YacTUL] C TEMIeparypoil. bpoyHOBCKoe

nBwkeHue, nuddysus

23

B3aHMOHeﬁCTBHe JaCTHUIl BEIICCTBA: IIPUTAIKCHUC U

OTTAJIKUBAHHUC

24

ArperaTHble COCTOSIHMSI BEILLECTBA: CTPOCHUE Ta30B,
KHUAKOCTEH U TBEPABIX (KPUCTAIIMYECKHX) TEll.
B3aumocBsI3p MEXy CBONMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Ocobennoctu arperaTHbIX COCTOSTHUM BOJBI

2.6

[TpakTuueckue paboThI:

Ounenka jauameTpa aroMa METOJAOM  psiioB  (C
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HCIOb30BaHueM ororpaduii).

OnpiTel MO HAOMIOJEHHUIO TEIUIOBOTO PACIIUPEHHS
ra3oB.

OnpiTel MO OOHApPYKEHUIO  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

MexaHu4deckoe JABHIKCHUC. PaBHOMCpHOC n

HEPaBHOMEPHOE JABUKECHUE

3.2

Ckopoctb. CpenHsii CKOpPOCTh IPU HEPABHOMEPHOM

NBIDKCHUH. Pacuér myTH 1 BpeMEeHH JIBHKCHHS

33

SIBnenue nHepuuu. 3aKkoH MHEpUUU. B3anmopeiicTeue
TeJ KaK PUYMHA U3MEHEHMSI CKOPOCTH JIBHYKEHUS TEIL.

Macca kak MCpa UHCPTHOCTU TCJia

34

IInoTHOCTH BCIICCTBA. CBs3b IINIOTHOCTHU C

KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA

3.5

Cua xak XapaKTCPUCTHKA B3aHUMOJECHCTBUS TEll

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢

MNOMOIIBIO JTUHAMOMCETPA

3.7

SIBneHME TATOTEHNS U cuia TskecTH. Cuia TSKEeCTH Ha

JIpyrux mianerax. Bec tena. Hesecomocts

3.8

Cuna TPCHUH. TpeHHe CKOJIB’KCHUA U TPEHUC IIOKOL.

Tpenue B Ipupoae U TEXHUKE

3.9

CnoxeHue CHJI, HAIIPAaBJICHHBIX II0 OJHOM HpHMOﬁ.

PaBHOelicTBYIOIIIAS CHIT

3.10

[TpakTuyeckue paboTHI:

OmpeneneHue CKOPOCTH PaBHOMEPHOTO JIBHIKEHUS
(mapwika B KHJIKOCTH, MOJETH JJIEKTPUUIECKOTO
aBromoOmiiT W Tak pganee). OmnpeneneHue CpemHen
CKOPOCTH CKOJBXKEHHs Opycka WIM IIapuka 1o
HaKJIOHHOW IUIOCKOCTH. OmpenesieHne IIOTHOCTH
TBEPAOTO  Tela. OneITB,  JEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) nIpy>KUHbI OT
MPWIOKEHHOW cuiibl. ONBITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh CHJIBI TPEHHs CKOJBKEHHUS OT Beca Teia

U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN
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3.11

@u3ndecKue ABICHUS B IIPUPOE: IPUMEPHI IBHKEHUS C
pasINYHBIMHA CKOPOCTSIMU B JKUBOW U HEXKUBOU IIPUPO/IE,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaI JUHAMOMCETP, MIOAIIHUITHUKHA

TIABJIEHME TBEP/BIX TEJ, )KUJIKOCTEI 1 TA30B

4.1

HaBnenue TBEpAoro Tenma. CrnocoObl YMEHBIICHHUS] U

YBCIIMUCHUA OTaBJICHUS

4.2

J_IaBJ'IeHI/Ie rasa. 3aBHCHUMOCTh JaBJICHUA Ta3a OT

00BEMa, TEMIIEpaTyphI

4.3

Hepeﬂaqa JaBJICHUA TBépHBIMI/I TCJIaMHU, XUJIKOCTAMH

u razamu. 3akoH Ilackang. [ITHeBMaTHUeCKHEe MAIINHEI

4.4

3aBUCUMOCTh JIaBJIECHUS JKMJKOCTU OT TJIIyOMHBI.
I'mppocratnueckuit napajaokc. Coobmaromumecs

COCyblI. FI/II[paBJ'II/I‘IeCKI/Ie MCXaHHU3MBbI

4.5

Atmochepa 3emun U  aTrMocdepHOe JaBJICHHUE.
[TpuyuHbI CyIIECTBOBAHUS BO3AYIIHOM 000JIOYKH
3emiu. Onpit Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro JaBJIEHHUS OT BBICOTHl HaJ YpPOBHEM

Mops

4.6

N3mepenue armocdepHoro mapneHus. [Ipubopsl st

HU3MCPCHUA aTMOC(bepHOI‘O JaBJICHUA

4.7

JleiicTBUE KMIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX
Teno. BrelTankuBaromiasi (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3ayxornaBanue

4.9

[IpakTrueckue pabOTHI:

HccnenoBaHne 3aBUCHMMOCTH Beca Tejla B BOJIE OT
o0béMa TOrpyXEHHOW B JKHUIKOCTh YacTU Tela.
OmnpenenieHde BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH
Ha TeNo, MNOrpyXEHHOE B KUIAKOCTh. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIBL, JEHCTBYIOLIEH
Ha TEIO B JKHUAKOCTH, OT Macchl Tema. OIBITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTH  BBITAIKHABAIOLIECH
CHUJIBI, JCHCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00BbEMaA

nor py>KCHHOI71 B ) KMAKOCTb 4aCTH TCJIa U OT IINIOTHOCTH

45




xunkoctu.  KoHcTpyupoBanue — apeomerpa  Wiu
KOHCTPYUPOBAaHUE JIOAKM M  OINpeAeieHue  eé

TPYy30IO0AbEMHOCTH

4.10

dOu3nyeckue SABJICHUSA B npupone: BJIMSHHUC
aTMOC(bepHoro JaBJICHUA  Ha JKUBOU OpraHusmMm,

TJIaBaHue PhIO

4.11

TexHudeckne ycTpoiicTBa: COOOLIAIONIMECS COCYABI,
YCTPOHCTBO BOJOIPOBOJIA, TMIAPABIMUYECKUI mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTDL, OHEPT' U

5.1 Mexanuveckas padbora
5.2 MexaHn4deckasi MOIIIHOCTh
53 [IpocThle MeXxaHM3MBI: pblUar, OJIOK, HAKJIOHHAS
' 10ckocTh. [IpaBuio paBHOBecHs pbplyara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K OJI0Ky
«3omoroe  mpaBwio»  MmexaHukd. Koadduuuent
5.5 IIOJIE3HOTO  JAcucTBUA ~ MexaHu3MmoB.  [Ipocteie
MEXaHU3MbI B OBITY U TEXHUKE
5.6 [ToreHimanpHast SHEPrum TeJa, MOJHATOr0O HaJ 3eMIEN
5.7 Kunernueckas sneprust
sg [Tonnas mexanudeckasi YHEprus. 3aKOH U3MEHEHHS U
' COXpaHEHHUs MEXaHUYECKOW SHEPTUU
[TpakTuueckue paboThI:
Onpenenenre pabOThl CUIIbI TPEHUSI TP PABHOMEPHOM
59 JIBUKEHUHM Tella MO TOPU3OHTAIBHON IMOBEPXHOCTH.
' HccnenoBanne  ycimoBuUl — paBHOBECHs — phlyara.
N3amepenne KIIJ[ nakimoHHOW muiockocTu. M3yueHwue
3aKOHA COXPaHEHUSI MEXaHUYEeCKON YHEPruu
510 dusnueckue SBICHUS B MPUPOJE: phlUaru B Tele
' YelioBeKa
TexHuueckue yCTpPOMCTBA: pblYar, MNOABWKHBIA U
5.11 HETOJIBIKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY
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8 KUIACC

Kona Kona
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaena 3JIeMEHTA
TEITJIOBBIE SIBJIEHU S
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOU
61 TEOpHH CTPOCHUS BemecTBa. Macca W pa3Mephl
' MOJIeKyJ.  ONbIThI, MOJATBEPKIAIOUIME OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHOKMHETHUECKOU TEOPUH
Mopenu  TBEPHOrO, JKHUAKOTO U  Tra3000pa3HOro
6.2 COCTOSIHMH BemiecTBa. Kpucramimaeckue 1 aMopgHbIe
Tena
OOBsicHEHHE CBOMCTB T'a30B, KUJIKOCTEH M TBEPBIX TEI
6.3 Ha OCHOBE TMOJOXKEHUH MOJIEKYJIIPHOKMHETUYECKOU
TEOPUH
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS
. 6.5 TennoBoe pacIMpeHne U cxKaTue
66 Temmnepatypa. CBsizb TeMmmeparypbl CO CKOPOCTBIO
' TEIJIOBOr0 ABM)KCHHMS YaCTHI]
BuyTtpennsis SHEpTHUsl. CnocoObl HM3MCHCHHUS
6.7 BHYTPEHHEN SHEpPruu: TEIUIonepeaaya U COBEPIIECHUE
paboThI
63 Buapl Teronepeiauu: TeIONPOBOIHOCTD, KOHBEKITHS,
' U3ITyYCHUE
KoauuectBo  TemmoThl.  YiaenbHasd — TEIIOEMKOCTH
6.9
BEISCTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OajxaHca
611 [InaBneHne W  OTBEpJAEBAHME  KPUCTATITMUYECKUX
' BCIISCTB. Y IelIbHAs TCIJIOTA IUIABJICHUS
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6.12

[TapooOpa3oBanne ©  KoHAeHcanusa. Vcmapenwe.
Kunenue. VYnenpHas Temnora mnapooOpazoBaHUS.
3aBUCHUMOCTh TeMIIEPaTyPbl KUTIEHUS OT aTMOC(HEPHOTO

JaBJICHUSA

6.13

BnaxnocTth BO3yXa

6.14

OHeprus TOIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs

6.15

[MpuHnuner  pabotel  TeruioBbix aurarenei  KITJ]
TEIJIOBOTO JIBUTATeNsl. TemIoBble JBUTAaTEId U 3alATA

OKpYXaIoIIe cpebl

6.16

3aKOH COXpaHEHMs M [pEBpallleHuss DHHEPruu B

TCIIOBBIX IIpoHeccax

6.17

[IpakTuyeckue paboOTHI:

OnpiTel 10 OOHapyXeHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TPUTSKEHUS.

OneIThl 110 BBIPALIMBAaHUI KPUCTAJLUIOB ITOBapEHHOMN
COJIA WJIU caxapa.

OnpIThl 1O HAONIOJEHUIO TEIMJIOBOIO PACIIUPEHUS
ra3oB, KUAKOCTEH U TBEPIBIX TEJ.

Omnpenenenue AaBIeHHUS BO3AyXa B OAJUIOHE HINPHILIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb JIaBICHUS
BO3/lyXa OT €ro 00bEMa 1 HarpeBaHUsI WIIN OXJIAXKICHUS.
[IpoBepka rUNOTE3bl JTUHEWHOW 3aBUCHMOCTH JIJIMHBI
CTONOMKA XKUAKOCTH B TEPMOMETPUUECKOU TPyOKe OT
TEMIIEPATYPBI.

HabGmonenne n3MeHeHus: BHyTpEHHEH SHEPIUM Tea B
pe3ynbTaTe Terionepeaayu 1 paboThl BHEITHUX CHIL.
HccnenoBanue SIBIICHUS TeriooOMeHa npu
CMEIMBAaHUU XOJOJAHON U rOpsYEl BOJIBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOI'O
BOJION MpHU TEMJIO0OOMEHE C HAarpeThIM METaNTNYECKUM
HUJTUHAPOM.

Ornpezenenne yaenbHOU TEII0OEMKOCTH BELIECTBA.
HccenenoBanue npouecca HCIIApEHNs.

OnpeneneHre OTHOCUTENBHOM BIAXXHOCTH BO3/yXa.
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OnpeneneHue yaelbHON TEIIIOTHI IUIABICHUS JIbJIA.

6.18

®u3nyeckue SBIECHHUA B MPHUPOAE: IOBEPXHOCTHOE
HATsDKEHWE W KalmWUIApHBIC SIBIIGHUS B TIPHUPOJE,
KpUCTAILJIBI B IpUpoe, n3nyyeHue ColHla, 3aMep3aHue
BOJIOEMOB, MOpPCKUE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue yCTpOMCTBA: KalWUISAPbL, MPUMEPHI
WCIOJIb30BAHUS KPUCTAIIOB, KUAKOCTHBI TEPMOMETD,
JaTYUK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETpBI, IICUXPOMETp, MapoBasi TypOHHa,

JABUT'aTCJIb BHYTPCHHET'O CIrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Tell. 3akoH Kysnona
7.2 (3aBUCHMOCTB CHJIbI B3aMMOJICHCTBHS 3apsKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKAY TEIaMU)
DneKTpuuecKkoe oJe. HanpsxéHHoctb
7.3 anekTpudyeckoro mnoisd. llpuHnun — cymepnosuuuun
AIIEKTPUYECKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsiioB. OJIEMEHTapHBIN
7.4 anektpudeckuil 3apsin. Ctpoenue atoma. IIpoBogHuKH
U TUAJIEKTPUKH
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
6 ONeKTpU4ecKuii  TOK.  YCIOBHUSA  CYLIECTBOBaHMS
' IIEKTPUYECKOTO TOKA. MICTOUHHMKH MOCTOSIHHOTO TOKa
JlelicTBus ~ 2JEKTpPUYECKOTO  TOKa  (TEIUIOBOE,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax
. Onektpuueckass nenb. Cuna Toka. DIEKTPHUUECKOE
' HapsDKEHUE
9 ConpotusieHne IPOBOJHHKA. VY nenbHoe
. COINPOTHBIICHHUE BEIIECTBA
7.10 3akoH Oma 1S ydyacTKa enu
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7.11

ITocnemoBarenpHOE U napauiCJIibHOC COCAMHCHUEC

IMPOBOIHHUKOB

7.12

PaGota u MOUIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH

Hxoyins — Jlenua

7.13

DJeKTpUYeCKre IeNU W MOTPEOUTENH IIEKTPHUUECKOM

sHepruu B ObITy. KopoTKoe 3aMbIkanme

7.14

ITocTosiHHBIE MarHuThl. B3auMoaelcTBUE ITOCTOSIHHBIX

MAarHuToB

7.15

Marautnoe nose. Mar"uTHoe 0ojie 3eMIIM U €r0

3HAYECHUE UM )KU3HU HA 3eMiie

7.16

OmngIT 3pCTCI[a. MarsutHoe 1IoJjie QJICKTPHUYICCKOTO

TOKa. HpI/IMeHeHI/Ie 9JICKTPOMArHuTOB B TCXHUKC

7.17

JleiicTBE MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM.
OneKTpOoABUIaTENb IOCTOSHHOIO ToKa. Mcnons3oBanue
AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

7.18

Onpiter ®apaned. SIBneHue  3IEKTPOMArHUTHOMN

nHaykuuu. [Ipasumno Jlenna

7.19

DIIEKTPOreHepaTop. CriocoOsr MOJIyYeHUS
ANEKTPUYECKON  DHEPruu.  DJIEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPIrUun

7.20

[IpakTuueckue padbOThI:

OnBITH IO HAOIOICHHUIO SJICKTPU3ALINH Tl MHIYKITUEH
Y TIPU CONPUKOCHOBCHHH.

HccrnenoBanue JeiCTBUSA AJIEKTPUUYECKOTO MO Ha
MPOBOJHHUKH U JUIICKTPHKH.

COopka u mpoBepka pabOTHl JJIEKTPUUECKOW IIETH
MIOCTOSTHHOTO TOKa.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

W3mepenue u perynupoBaHue HapsHKEHUSI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 PEe3UCTOp, OT COMPOTHBICHHS pE3UCTOpa H

HAIIPSAKCHUA Ha PE3UCTOPC.
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OnbITHI, JTEMOHCTPUPYIOITUE 3aBUCUMOCTH
3JIEKTPUYECKOTO CONMPOTUBJICHUS MPOBOJHUKA OT €O
JUTMHBL, TJI0LIAIU OTIEPEYHOT0 CEYEHHS U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHHS HANPsLDKEHUH TpHU
MOCJIEZIOBATEIbHOM COEMHEHUU [JBYX PE3UCTOPOB.
[IpoBepka npaBuiia sl CUIIbl TOKa MPU NapalIeIbHOM
coeMHeHun pe3ucropoB. Ormpenenenue  pabOTHI
AIIEKTPUYECKOTO TOKA, HUAYLIETO Yepe3 pe3UucTop.
OnpeneneHue MOLIHOCTU — 3JEKTPUUYECKOTO  TOKa,
BBIACIISIEMON Ha pe3ucTope. HUccnenosanue
3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
UccnenoBanue MarHuTHOTO B3aUMOJCHCTBUSA
MIOCTOSIHHBIX MAarHuToB. M3ydeHue MarHUTHOro mnoJis
MOCTOSIHHBIX MAarHUTOB TpU UX OOBEIWHEHUU U
paszaenenuu. McciienoBanue qeicTBUs AJIEKTPUIECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPHpPYIOIINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KATYLIKA C TOKOM U MarHuTa OT CUJIbI
TOKa M HaNpaBJIeHHs TokKa B KaTyuike. M3yuenue
JEUCTBUSI MAarHUTHOTO TIOJIE Ha MPOBOJHUK C TOKOM.
KoHcTpynpoBanue u H3y4YeHUe paboThI
3IIEKTPOJIBUTATEIIS. H3mepenne KIIg
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNbITBI 1O
UCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM
WHIYKIIMW: WCCJIEAOBAaHUE W3MEHEHUW 3HAYCHUS U

HanpaBJICHUS HHAYKIIHOHHOI'O TOKa

®dusnueckue SBJICHHUS B TPHUPOJIE: DICKTPUUECKUE

SABJICHUSA B aTMOC(l)epe, OJICKTPUYECTBO  JKHMBBIX

7.21 OpPraHU3MOB, MarHUTHOE TOJIe 3eMiH, Apei( MOI0COoB,
POJIb MAarHUTHOTO TOJIS JJ1s1 KU3HU Ha 3emiie, TIOJISIPHOE
CUSIHHE

79 TexHuueckue yCTpPOMCTBA: 3JIEKTPOCKOIL, aMIIEPMETD,

BOJIbTMETP, PEOCTAT, CUETUHK IEKTPUUECKOM dHEpruuy,
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DJIEKTPOOCBETUTEIIBHBIC TPUOOPBI, HArpeBaTCIIbHBIC
AJIEKTPOTPUOOPHI (mpumepsl), ANEKTPUUECKUE
MPEIOXPAHUTENH, IJIEKTPOMArHUT, SJIEKTPOIBUTATETH

MMOCTOAHHOI'O TOKA, r’CHEPATOP MOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kona sanementa [IpoBepsieMble 371€EMEHTBI COAEPKAHUS
pazznena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexannueckoe JBWKeHHE. MarepuaibHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPSIMOIIMHENHOE IBUKEHHUE
HepaBHomepHoe nipsimonuHeitHoe aBuxenue. Cpeansis
8.4 W MTHOBEHHasl CKOpPOCTh TeJla MpPH HEPaAaBHOMEPHOM
JIBI>KEHUH
a5 Yckopenue.  PaBHOYCKOpEHHOE — NPSIMOJIMHEWHOE
' JIBIDKCHUE
8.6 CBobognoe nagenue. OneiTel ["anunes
PaBHOMepHOE ABMXkEHME 1O OKpyXHOCTH. Ilepuon u
8 8.7 yacTtoTa oOpaieHus. JIuneitHas U yrioBasi CKOPOCTH.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akoH HproTona
8.11 IIpuHIUI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: CliIa TPEHUS CKOJIbKEHMS, CUJIa TPEHUS
' MOKOS1, APYTHE BUABI TPCHUS
214 Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOAHOTO NaieHus
%15 JBmwxenne tmaner Bokpyr Connua.  Ileppas

KocMu4eckasi ckopocTb. HeBecoMocTh U eperpysku

52




PaBHOBecue MarepuanbHOW TOYKH. AOCOIIOTHO

8.16 )
TBEPAOE TEIIO
%17 PaBHOBeCcHEe TBEpHOro TEna ¢ 3aKPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbc Tena. MIsmenenue umnyisca. mmymnsc cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexannyeckasi paboTa U MOIITHOCTh
82 Pabota cun TsDKecTH, ynpyroctd, TpeHHs. CBs3b
' SHEpPruu U paboThl
823 [loTreHunanbHas SHeprus Teja, MOAHATOrO Haj
. MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHimanbHast HEPrUsl CHKATOM MPYKUHBI
Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH
[TpakTryeckue paboOTHI:
Ompenenenne CpeiHe CKOPOCTU CKOJIBKEHHS OpycKa
WIM JBWXKEHHUS IIAapHKa [0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenre yCKOpeHus Tesla pU paBHOYCKOPEHHOM
JBHKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM  JIBMOKGHMH  0e3  HayalbHOU
CKOpPOCTH.
[IpoBepka THUIMOTE3BI: €CIM TPU PABHOYCKOPEHHOM
8.27 JBUKEHUM 0€3 HauaJabHOW CKOPOCTU IyTH OTHOCSTCA

KaK psg HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBHUCHUMOCTHU CUJIBI TpEeHUS
CKOJIbKEHUSI OT CHJIbI HOPMaJbHOI'O JaBJICHUS.
Onpenenenue kod3pduiieHTa TPEHUS CKOIBXKEHUS.
Onpenenenue xEcTKocTU NpyxuHbL. OmnpeneneHue
paboThl CUITBI TPEHUS MPHU PABHOMEPHOM IBUKCHHUU
Teja 10 FOPU30HTAIBHOM MoBepXHOCTH. OrpeieneHue

paboThl CHIIBI YHOPYTOCTH MpH MOIBEME TIpy3a C
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HUCIIOJIB30BaHHEM  HCIOABHKHOI'O MW  IIOJABHIXHOIO

OJIOKOB

duznyeckue SABJICHUS B npupoze: MpuinBblI U OTJIMBBI,

8.28 JnBrkeHue uiaHeT COJTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKCHHE KUBBIX OPIraHU3MOB
$20 TexHuyeckne yCTpOMCTBA: CHUIOMETD, JaTYUKH
' I0JIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI
MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI
KonebarenbHoe JBUYKEHUE. OcHoBHbIE
9.1 XapaKTEePUCTUKUA  KoJIeOAHWW: Tepuoj, YacToTa,
aMIUINTY /1A
MareMaTuyeckuii M MPYXKUHHBIA ~ MasATHUKHU.
9.2 [IpeBpamienne  3HepruM  HOpu  KoJjedaTeIbHOM
JBUKECHUU
93 3aryxatomue KonebaHus. BoiHykeHHbIE KOJeOaHus.
' Pe3onanc
Mexannueckue BOJHBL. (CBOHCTBA MEXaHHYECKUX
BOoJIH. IIpononpHele M momnepedHsie BoJHBL JInnHa
9.4 BOJIHBI U CKOpOCTb €€  paclnpoCTpaHEHMs.
MexaHn4yecKue BOJIHBI B TBEPIOM Tel€, CEHCMUUECKHE
BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuyeckue pabOTHI:
Onpenenenve YacToThl W Iepuoja KojeOaHui
MaTEMaTHYECKOI0 MasiTHUKA.
OnpeneneHve YacToThl W Iepuoja KojeOaHui
IIPYKUHHOI'O MasiTHUKA
97 UccnenoBanue 3aBUCMMOCTH TIepHoOJia KoJieOaHUM

MIOJIBEIIEHHOTO K HWUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH MepHoa KoJieOaHM
IIPYKUHHOIO MAasiTHUKa OT Macchl rpysa. IIposepka
HE3aBUCHMOCTH  @epuoja  KojebaHui  rpysa,
MOJIBEILIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH

npyxuHsl. M3mepeHue yckopeHUss CBOOOIHOIO
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naJeHus
dusnyeckue SBICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, X0
0.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIOJIB30BaHUE
' yIbTpPa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
101 DIEeKTPOMarHUTHOE NoJie. DJIEKTPOMArHUTHBIE BOJIHBI.
. CBolicTBa 3J1IEKTPOMarHUTHBIX BOJIH
10.2 I[IIxana >1€eKTPOMarHUTHBIX BOJIH
103 OnexTpoMarauTHas npupoga csera. CKOpocTh CBeTa.
' BonHoBBIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO TesedoHa
@dusnueckue SBIECHHUS B IMPUPOJE: OHOIOrMYECKOe
10.5 JIEWCTBHE  BUAMMOTO,  YJIbTPa(HUOIETOBOTO U
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHnueckue YCTPOMCTBA: HCIIOJIB30BAHUE
' 3JIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast moznensb cBera. ICTOUHMKH cBETa
11.2 [IpsamosinHENHOE pacIpOCTPAHEHUE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkanmo. 3akoH
' OTpa)KE€HUs CBETA
114 [Ipenomnenue cBera. 3aKOH TMPEIOMJICHHUS CBETa.
" . ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xon nydyent B 1uH3e
116 Onrtuyeckast cucrtema Qoroarmnapara, MUKpOCKoNa U
' TeJecKona
117 I'maz kak onTuueckas cuctema. biuzopykocts u
' JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criekTp. OnbiTl HploToHA.
' CrnosxeHue crieKTpajibHbIX LIBETOB. Jlucnepcus cBeTta
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[IpakTuueckue padbOTHI:

HccnenoBanue  3aBUCUMOCTH  YIJla  OTPa)K€HUS
CBETOBOTO JIy4a OT yIJjia MaJeHHS.

N3yuenne xapakTEepUCTHK H300pa)Ke€HUs HpeaMeTa B
IUTOCKOM 3€pKale.

HccnenoBanue 3aBUCUMOCTH  yIjla  IPEIOMIICHUS

CBCTOBOTI'O JIy4da OT yrjia maaCHUA Ha rpaHrulC «BO3AYX

11.9 — CTEKJIO».
[Tonyyenne n300pakeHU C MOMOIIBIO coOMparomien
JIUH3BL.
Omnpenenenne (HOKYCHOTO PACCTOSHHSI U ONTHYECKOM
CHJIBI COOMpAlOIIEeH JINH3HI.
OMBITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIEKTP.
OnpITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB MpPHU HX
HaOJIIOICHNH Yepe3 IBETOBbIC (PUIBTPHI
duznueckue ABIEHUS B pupoje: 3artMenust CoHia u
11.10 JlyHbI, 1IBETa TEJI, ONTHYECKUE SBICHHUS B aTMocdepe
(uBet HeOa, pedpakiys, paayra, MUPax)
1111 TexHuueckue  yCTpOMCTBA: OYKH,  IEPUCKOIL,
' dboToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBLIE ABJIEHUA
11 Omeitel Pezepdopaa u mmaneTapHas MOfeNb aToma.
' Mogens aroma bopa
122 Hcnyckanue W TOTJIOIIEHHE CBeTa aToMOM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ydeHHs
124 Crpoenue aromHoro szapa. HyxkinonHas Mojenb
12 ’ aToMHOTO siapa. M30Tomnbl
125 PannoaktuBubie npeBpamenus. [lepron nonypacnaga
' aTOMHBIX SIIEp
16 Snepuble peakuuu. 3aKOHBI COXpPAHEHUs 3apsiIOBOTO
' 1 MaccOBOT'O YHCET
DOHeprusi CcBS3M aTOMHBIX saep. CBsS3b Macchl U
12.7
SHEPTUU
12.8 Peakuuu cuHTe3a u geneHus saep. McrouHuku
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sHeprun CoJiHIA U 3BE3NT

12.9

Snepnas osHepretuka. JleMcTBUE pPagMOAKTUBHBIX

H3Hy‘leHHfI Ha JXUBBIC OPTraHU3MbIL

12.10

[TpakTryeckue paboOTHI:

HaOmoieHne CIJIONTHBIX W JIMHEHYATBIX CIEKTPOB
U3JTyYCHUSI.

HccnenoBanue TPEeKOB: U3MEPEHUE YHEPTHH YaACTHUIIBI
10 TOPMO3HOMY TyTH (T10 oTorpadusam).

W3mepenune paanoakTUBHOTO (poHa

@usnueckue SBJICHHUS B IPUPOJE: €CTECTBEHHBIN

paZoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,

12.11 PaIUOAKTUBHOE H3JIyYEHUE IPUPOIHBIX MHUHEPAJIOB,

JICUCTBUE PANMOAKTUBHBIX HU3JIyYEHUM HA OpraHu3M

YCJIO0BCKa

12.12

Texnuueckue YCTPOWCTBA: CIIEKTPOCKOII,

VHIUBUyaIbHBIN JO3UMETp, KaMepa Buinbcona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJLHOM
ITPOT'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NMPeAMETHBIM pe3ybTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanue ponau (QU3MKKM B  HAy4YHOM  KapTUHE  MHpa;
c(OPMUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUNH O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJIEHUI NPUPOJBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeid ponmd (U3UKH B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJIOTHH, 00 3BOJIIOLHH
(bU3NYEeCKUX 3HAHUN M UX POJIA B IEIOCTHON €CTECTBEHHOHAYYHOM
KapTMHE MHpa, O BKJIAJe POCCUMCKMX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MTPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHUSA O BHUAaxX MaTCpuun (BeH_[eCTBO n none), O JIBHMXXCHHH KakK
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crocobe CyIecTBOBaHHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOI
TEOPUHM CTPOEHUS BEIIECTBA, O (hU3MYECKOW CYITHOCTH SIBICHUH
IIpUpoOabl (MexaHI/ILIeCKI/IX, TCIUIOBBIX, OJICKTPOMArHuTHBIX U
KBAHTOBBIX); YMEHHME pa3/nyaTh SBJICHUSA II0 OIHUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHPYIOIIUX
JaHHOE (U3MUECKOE SIBIICHUE, YMEHHE paclo3HaBaTh MNPOSIBICHUE
HN3YYCHHBIX (1)I/ISI/I‘~IGCKI/IX SIBJICHUM B OKpYy’KaroumeM MHPE, BBIACTIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,I[CHI/Ie OCHOBaMHM MOHSTHUMHOTO armapara U CHUMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I " UCIIOJIB30BAHUC UX IJIA PCUICHUA y‘~I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpHU30BaATb CBOMCTBa TCII, Q)HBHHCCKI/IC SABJICHUA H

MIPOIIECCHI, UCTIONB3YS PYHIAMEHTAIBHBIC U YMITUPUYCCKUE 3aKOHBI

YMeHHe ONHChIBaTh HM3YYCHHBIE CBOWCTBA Tl W (hU3MUYECKHE

SABJICHUSA, UCIIOJIB3YA (bI/ISI/I‘IeCKI/Ie BCIINYHHBI

Bnanenne ocHoBaMM METOJOB HAy4YHOTO MO3HAHUSA C Y4ETOM
co0uroIeHHs ITpaBUiI 0€30MacHOTO TPpyAa: HabIroAeHNnEe (PU3UUECKUX
SIBJICHUN:

YMEHHUE CaMOCTOSITEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpyAOBaHUs MO0 MHCTPYKIIUHU, ONUCHIBATH X0/
OIBITA M 3aIKCHIBATH €0 PEe3yJIbTaThl, (POPMYIHPOBATH BHIBOIBI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (QU3NUECKUX
BEJIMYMH: YMEHHUE IUIAHUPOBATh HW3MEPEHUs, CaMOCTOATEIbHO
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY II0 MHCTPYKIHH,
BBIUUCIIATh 3HAUYEHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYCHHBIC
pe3yabTaThl C Y4ETOM 3aJaHHOW TIOTPEIIHOCTH PE3yJIbTaTOB
U3MEPEHU;

MPOBE/ICHUE HECIOKHBIX JKCIIEPUMEHTAIBHBIX — HCCIICIOBAHUIA;
CaMOCTOSITENIFHO COOMpaTh SKCIEPUMEHTAJIBHYIO YCTaHOBKY H
NPOBOJUTH  WCCIIEOBAHME TIO  HWHCTPYKIWH, MPEICTABIATH
MOJIyYeHHbIE 3aBUCUMOCTH (DPU3NUYECKUX BEJIMYMH B BUE TAOIUI] U
rpadMKOB, YYMTBHIBATh TIOTPEIIHOCTH, [EJIaTh  BBIBOJABI IO

pe3yjibTaTaM UCCICAOBaHUA

[loHnmaHue  XapakTepHBIX CBOHCTB  (pu3MUYECKHMX  Mopesei
(MaTepuasibHas TO4Ka, aOCONIOTHO TBEPAOE TEJIO, MOJIETH CTPOCHUS
ra3oB, >KMJIKOCTEH M TBEPABIX TeJ, IJIaHEeTapHas MOJENb aToMma,

HYKJIOHHAsi MOJIeJIb aTOMHOTO $iipa) U YMEHHUE MPUMEHSTh UX JJIs
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00BsICHEHUS] PU3NUYECKUX MTPOLIECCOB

YMmenne oOBICHATh (PU3WYECKHE MPOIECCH M CBOMCTBA TEN, B TOM
YUCI€ M B KOHTEKCTE CHUTYyalMd IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYUHHO-CIIEICTBEHHBIE CBS3U
U CTpOUTHh OOBSICHEHHE C OMOpOM Ha W3Y4YCHHBIE CBOWCTBA
bu3nvecKux SBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIN

YMeHne pemath pacuéTHbele 3amaun (Ha 6a3e 2 — 3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI W (OPMYJIBI, CBSI3BIBAIONINE (U3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCBIBaTh KPAaTKOE YCJIOBHE 3aJauH,
BBISIBJISITh HEIOCTAIOIINE JAHHBIC, BBIOUPATH 3aKOHBI M (POPMYIIBL,
HeoOX0ouMBIE AJIs €€ PellIeHus], UCII0JIb30BaTh CIIPABOYHbIC TaHHBIE,
MPOBOJIUTH PACUYEThl U OICHUBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HaYeHUs (PU3NUECKON BETUUUHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, ITOJyYEHHON MPU PEIICHUH 3a/1a4n

YMmenue XapaKTCpU3oBaTb IMPUHIUIIBL HeﬁCTBHﬂ TEXHUYCCKUX
YCTPOWCTB, B TOM YHUCJIC OBITOBBIX MPUOOPOB, M TMPOMBINUICHHBIX
TCXHOJIOTHYCCKUX MPOLECCCOB IO UX OMUCAHUIO, UCIIOJIB3Yd 3HAHUA
0 CBOWCTBaX (DM3MYECKUX SIBJICHUH M HEOOXOIUMBIC (PU3UUYECKHE

3aKOHOMEPHOCTH

10

YMeHHe WHCIoNb30BaTh 3HAHHUA O (PU3MYECKHX SBICHHUSX B
MOBCETHEBHOM KU3HM i1 oOecrieueHus O€30MacHOCTH TP
oOpamieHud ¢  OBITOBBIMH ~ MPUOOpaMH W TEXHUYECKUMH
YCTPOWCTBAMH, COXpaHEHHUS 3I0POBbSI W COOJIOJICHUS HOPM
9KOJIOTMYECKOTO IIOBEICHUS B OKPYXKAIOLIEH Cpelne; NOHUMAHUE
HEOOXOAMMOCTH MPUMEHEHUS TOCTHKCHUN (PU3UKU M TEXHOJIOTHI

I palluOHAJIBHOT'O IPUPOAOIIOJIB30BAHUSA

11

OnpIT TOMCKa, MpeoOpa3oBaHUs U MPEACTABICHUS HHPOpMAIUU
(U3HYECKOTO COJCPIKAHUS C HCIIOJIB30BAaHHEM HWH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIy9eHHOW WH(OpPMAMM HAa OCHOBE WMCIONIMXCS 3HAHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB; YMEHHME HCIOJIb30BaTh IPHU
BBITIOJIHCHUH YUYEOHBIX 3a/IaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3MYECKOTO CoepKaHUsI, CIIPABOYHBIE MaTEPHAIIbI, PECYpChl CETH
Wurteprner; Bnamenue 0a30BBIMM  HaBBIKAMH  IIPeoOpa3oBaHUS

uH(bOpMallMd W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYIyl0; YMEHHUE
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co3aaBaTh COOCTBEHHBIC ITMCHMEHHEIC H YCTHBIC COO6III€HI/I$[ Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHKOB

INNEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUSA
1 MEXAHUWUYECKUE ABJIEHUA
. Mexannyeckoe JaBwkeHue. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTD JIBUIKECHUS
PaBHOMepHOE 1 HepaBHOMEPHOE IBMKEeHUE. CpenHsst ckopocTh. DopMmyia st
1.2 BBIYMCIICHUS CPEIHEeH CKOPOCTH: V = S/t
PaBHOMEpHOE NpAMOIMHENHOE TBUKEHHUE. 3aBUCUMOCTh KOOPIUHATHI TEJa OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUYKEHUS:
13 x(f)=x,+vt
I'padukn 3aBUCUMOCTH OT BPEMEHU JUISI MPOCKIIUH CKOPOCTH, MPOCKIIMH
NepeMenIeHusl, MyTH, KOOPAWHATHI IPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBU>KEHUU
3aBUCUMOCTh KOOPJMHATHI T€Jda OT BPEMEHH B Clydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO IB>KECHMUS:
, £
Se(f) =V, # 1+ * 5
DopMybl TSI POSKIUKA TEPEMEIIEHUS, TPOSKIIMH CKOPOCTH U TIPOSKIIHNH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JABUKEHUU:
1.4 Py, frasl
. S?‘,(_)—on'fﬁﬂx"?
U,\'(I) =Upy T4, -1,
a. (f)=canst,
Uy, =, =2a,s,
I'paduku 3aBUCHMOCTH OT BpeMEHH MJsi MPOEKIHUU YCKOPEHHS, MPOEKIHU
CKOPOCTH, MPOEKIUU TEepPEMEIIEHUs, KOOPJIWHATHI IMPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIB’KEHHUH
1.5 CBoOoanoe mageHue. @opmyIibl, OMUCHIBAIONTNE CBOOOHOE TTAJIeHUE Tella 10
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BEPTUKAIM (JIBWKEHUE Tella BHU3 WJIM BBEPX OTHOCUTEIBHO IMOBEPXHOCTU
3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHM JJsl HPOEKIHH YCKOPEHUs,
MPOEKIIMU CKOPOCTH M KOOpAUHATHI NHpU CBOOOAHOM TaJE€HUU Tela IIo

BEpPTUKAIIN

CkopocTh pPaBHOMEPHOTO IBIDKCHHUSI Tela 10 OKpyXHocTH. HampasieHue
CKOPOCTH.

(DopMyna AJI1 BBIMUCIICHHUA CKOPOCTHU Y€pE3 PaanyC OKPYKHOCTU U TNICPUOL

oOparieHus:
_ 2mR
T
16 HentpocTpemurensHoe yckopenue. HampaBieHue IEHTPOCTPEMUTEIHLHOTO
yckopenusi. Dopmya st BBIYUCIEHUST YCKOPEHUS:
2
G v
=R
dopmyia, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpAICHHS:
V= :
T
Macca. ITnotHoCTh BemecTBa. @opmyia JiJisi BBIYUCICHUS TIJIOTHOCTH:
1.7 i m
V
1.8 Cuia — BexkTopHas ¢uszudeckas BeanduHa. CI0KEeHHUEe CH
1.9 SBnenne unepuuu. I[lepsriit 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10

CoHanpaBI€HHOCTh BEKTOPA YCKOPEHUS TeIa U BEKTOPa CUJIbI, IEMCTBYIOIIEH

Ha TCJI0

Bzaumopencreue ten. Tpernii 3akoH HeroToHa:

By 5=~

1.12

TpeHI/IC IOKOsI U TPCHUC CKOJILKCHUS. (DopMyna AJIL BBIYUCIICHUSA MOOYJIA

CHUJIBI TPCHUA CKOJIbXKCHUA!

Frpzp-;’\."

1.13

Hedopmaruss tena. Ympyrue u Heympyrue nedopmanuu. 3akoH YIPyroi

nedopmaruu (3akoH ['yka):

F=k-Al
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BCCMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my - 1,

F=0G .——
R
Cuna 1spKecTu. Y CKOpeHHe CBOOOTHOTO MAICHHUS.

114 dopMmyrna 7151 BEIYUCICHHSI CHITBI TSHKECTH BOJIM3U TTOBEPXHOCTH 3€MIIU:
F =mg.

JBwmxenue manetr Bokpyr Connua. [lepBas kocMuieckasi CKOPOCTb.
HesecomocTs 1 neperpysku
Nwmmynbe Tena — BekTopHas pu3ndecKas BeIHInHa.

1.15 P=mo
Nmnynbe cucremsl Ten. U3MeHeHue ummysibea. MIMIyabe cuitbl
3aK0H COXpaHEHUsT UMITYJIbCA JJIsi 3AMKHYTOW CHCTEMBI TE:

1.16 D=myU; +m, 0, =const
PeakTuBHOE IBHXKCHHUE
Mexannueckas pabota. @opmyia ajisi BEIYUCICHUS PaOOThI CUIIBL:

A=Fscosu
117 Mexanudeckast MOIITHOCTD:
T
I
Kunernueckas u noreHuanbHas sHeprus. @opmyia 1151 BBIYUCICHUS
KUHETHUYECKON DHEPIUU:
2
E;: o T
2

1.18 .

Teopema o kuHeTHUuecKou sHeprun. Popmya A BHIYUCICHUS
MOTEHIIMATBLHON SHEPTUH Tella, TOJAHITOrO
HaJ 3eMIéu:

E,=m gh
MexaHuveckas SHEpIrus:

E=E.+E »

1.19 3aKOH COXpaHEHUsl MEXaHUYeCKOM sHeprun. PopMyina sl 3aKoHa
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBUE CHJI TpeHUs: E = const.
[IpeBpanieHue MEXaHMYECKON SHEPTUU IPU HATTMYUU CUIIbI TPEHHUSI.

120 [IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.

Preryar. Mowmenr cwitel: M - FI.
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VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[MoxBwxHbIM 1 HenoABWXKHBIN 0510ku. KIT/] mpocThIX MexaHU3MOB,

n= Anonesuas
*‘iﬁrparzemax

JlaBiienue TBEpIOTO TENA.

®dopmya 711 BEIYUCIICHHSI TaBJICHUS TBEPIOTO Tea:

_F
pP= 5
1.21 JlaBnenue ra3za. ATMmocdepHoe J1aBlIeHHE.
IM'uapocTraTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
p=pgh+Pm,
1.22 3akon [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. Dopmyna ISl ONPEACNICHUS BBITAJKUBAIOLICH CHIIBI,
NeicTBYIONIEH Ha TeJ0, HOrpyKEHHOE B )KUIKOCTh WITU Ta3:
1.23
Foy =P8V
VYcnosue miaBanus tena. [InaBanue cyoB U BO3ayXoIjIaBaHUE
Mexannyeckue KoyieOaHWsA. AMIUIMTYIa, TEPUOJ W YacToTa KoJIeOaHUH.
124 dopmyna, CBI3bIBAIOIIAS YACTOTY U MEPHO KOJICOAHMIA:
v = L
T
125 MaremaTuueckuid ¥ TNPYKUHHBIA MasATHUKH. lIpeBpallleHHe SHEpruv mnpu
. KOJIeOaTeIbHOM JIBUKEHUU
1.26 3aryxatomue Konedanus. Beinyxaennsie konedanus. Pesonanc
Mexanuueckue BOJHBL. [IpoonbHbIe U MOTepevyHble BOMHBL. JIJIMHA BOJIHBI U
1.27 CKOPOCTB PAaCIIPOCTPAHEHUS BOJIHBI:
A=v-T
108 3Byk. ['poMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJHBI Ha TPaHUIIE
' nByX cpen. MHbpa3Byk U yapTpa3BykK
Ipakxmuueckue pabomol
199 N3mepenue cpeaHeil MIOTHOCTH BEILIECTBA; apXUMEAOBOM CHIIBL, KECTKOCTH

MPY>KUHBL, KOA(POUIMEHTa TPEHUS CKOJIBXKCHHS; paOOThI CHUJIBI TPEHUS, CHUIIBI

YHOpyrocTu; cpez[Heﬁ CKOPOCTH IABUIKXCHUA 6pyc1<a 110 HaKJIOHHOMU IIJIOCKOCTH,
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YCKOpeHHUs: Opycka TpH ABMKEHWUU IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuosia KojeOaHM MaTeMaTH4eCKOro MasTHHKA; YacTOThl M Iepuoja
KoJieOaHU# MPYKUHHOTO MasiTHUKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHJIBI YIPYTOCTH HIpPU MOABEME IPy3a C MOMOILBIO HEMOIBUKHOIO
0J10Ka; pabOThI CUJIBI YIPYTOCTH NPU MOAbEME IPy3a C OMOILBIO ITOABHKHOTO
6J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJIa ¥ OT IUNIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHUIIBI
OT MAacCChI TC€Jia, CUJIbI TPCHUA CKOJILXKXCHUSA OT CHUJIbBI HOPMAJIbHOT'O JAaBJICHUS WU
OT poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3ZHUKAIOILEH B IPYKUHE, OT CTENIEHU
nedopMaIuu Py KUHBI; YCKOPEHUs OpyCKa OT yriia HaKJIOHA HAIPaBJISIONICH;
nepuoja (4acToThbl) KoJeOaHW HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIepro/ia
KoJ1e0aHui MPYXUHHOIO MAsTHHKA OT Macchl rpy3a M KECTKOCTU MPYKHUHBI;
WCClIeIOBaHNEe HE3aBUCUMOCTH TEpHoJia KojaeOaHWH HUTSHOTO MAasTHHKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHSI pbIdyara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TPUMEPHl JBUKEHUS C pa3IUdYHbIMHU
CKOPOCTSIMH B KUBOW U HEKUBOU MPUPOJE, ACHUCTBUE CUIIBI TPEHUS B IPUPOAE
U TEXHUKE, MPWINBBI U OTJIMBBI, ABM)KEHHE IUIaHeT COJHEYHOM CHUCTEMBI,
PEaKTHUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, PbIUard B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO TaBJICHUS HA JKUBOW OpPraHW3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIHIOMETD, TATUYUKU TTOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, AWHAMOMETp, TOAIIUIHUKNA, PAKETHI, pbIYar, MOJBIKHBIA H
HETIOJBYDKHBIA OJOKH, HAKJIOHHASI TUIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY,
cooOmiarnmecst CoCy/bl, yCTPOHCTBO BOJONPOBOAA, THIPABINUYECKUIN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, IMOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

WCTIOJIb30BAHUE YIbTPa3ByKa B OBITY U TEXHHKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC  TOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKOW TEOPHUH  CTPOCHUS
BeliecTBa. Mojienu TBEPAOTo, XKHUIKOTO U ra3000pa3HOro COCTOSHUM BEIECTBA.

KpI/ICTaJ'IJ'II/I‘{eCKI/Ie )51 aMOp(I)HBIe TCJ1a

2.2

I[BI/I)KCHI/IC qacTull BCIICCTBA. CBs13b CKOpPOCTH JIBHXKCHHA YaCTHL C

Temreparypoil. bpoyHoBckoe nBmxenue, muddysus

23

CMauuBaHue u KalmUJIJIAPHBIC ABJICHHUA

24

TemnmoBoe paciIupeHuc 1 C:KaTue

2.5

TemoBoe paBHOBecHe
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2.6

Buytpennss sneprus. PaGora u Temnonepenaya Kak crnocoObl HW3MEHEHHUS

BHYTpPEHHEH SHEPIUH

2.7

Bungpr TCILIoNEpeaavYn: TCIJIOMPOBOAHOCTh, KOHBCKI WS, U3JTYUCHUC

2.8

HaneBaHI/Ie n  OXJaXIACHHUC  TCII. KonndecTBO  TEIUIOTHI. y,I[CJ'ILHaH

TEIUIOEMKOCTD:

O=cem(t,—t,)

2.9

3aKoH COXpaHCHHA SHEPIruMh B TCIUIOBBIX IIPOLICCCAX. VpaBHeHHe TCIIJIOBOI'O

OastaHca:

O +0, +..=0

2.10

Ucnapenue u konaeHcauus. M3mMeHeHHe BHYTpPEHHEW SHEPrUU B MPOILIECCE
UCHapCHUsA U KOHACHCAIUH. Kunenue KUAKOCTHU. VI[GHLHaSI TCIJIOTAa

napooOpazoBanus: L = Q/m

2.11

Bnaxnocts BO3yXa

2.12

[InaBnenne u Kpuctaumzanus. V3MeHeHHWE BHYTpEHHEH OHHEPruM mpu

IUTIaBJICHUU U KpUCTAJIJIM3allN. yI[eJIBHaSI TCIJIOTA IIJIaBJICHHUA !

2.13

BHyTpeHHSsT SHeprusi cropaHusi TOIUIMBA. YJelbHAas TEIJIOTa CrOpaHUs

ToruBa: ¢ = O/m

2.14

[punnuns! padoTs! TemnoBbix apurateneit. KI1/1 teruioBoro apuratens

2.15

Ipakmuueckue pabomol

N3mepenue ynenbHOHN TEMI0EMKOCTH METAIUIMYECKOT O IMIIMHPA; KOJIMYECTBA
TEIJIOThI, MOJYYEHHOTO BOJONW KOMHATHOM TeMIlepaTypbl (UKCHPOBAHHOMN
Macchl, B KOTOpPYIO OIyIIEH HarpeThli LWIMHJIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM ILMJIMHIAPOM, IOCJIE OIyCKaHUs €ro B BOJY KOMHAaTHOM
TEMIEPATypbl; OTHOCHUTEIbHOW BIIAXKHOCTU BO3yXa; YAEJIbHON TEIIOTHI
I1aBJIeHus JbAa. MccnenoBaHue W3MEHEHMs TEMIIEpaTypbl BOABI IIPU
Pa3IUYHbIX YCIIOBUSX; SIBJIEHMS TEIJIOOOMEHA MPU CMEIIMBAHUN XOJOIHOU U

l"OpH‘-ICfI BOJBbI; ITpOLECCa UCITAPCHUS

2.16

Qu3zuueckue s61eHUs 8 npupoode: TOBEPXHOCTHOE HATSHKEHHUE U KalMIISIPHbBIE
SIBIICHUSI B IPUPOJIE, KPUCTAJUIBI B Mpupoje, ninydenue CosHua, 3amep3aHue

BO/I0EMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue  ycmpoticmeéa: — KalWUIAPhl,  TPUMEPbl  HCIOIb30BAHUS
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KpucTaljios, )KI/I)IKOCTHBII\/’I TEPMOMCETP, JATUUK TEMIICPATYPhI, TCPMOC, CUCTEMA
OTOINICHHUA JOMOB, THT'POMCTPLI, IICUXPOMCTpP, IMapOBasd Typ6I/IHa, JABUTaTCIIb

BHYTPEHHETO CrOpaHus

3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe mnone. HanpsxkéHHocTh snekTpuyeckoro mnons. IlpuHnmn
' CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurenu »snextpuueckux 3apsiioB. JlelicTBHE AJIEKTPUYECKOrO IOJIS Ha
' aNeKTpudecKue 3apsiabl. [[pOBOJHUKY U TUANEKTPUKH
IToCcTOSIHHBIN 3JIEKTPUYECKUM TOK. J[eHcTBUS d1eKTpUuYecKoro Toka. Cuia Toka.
3.6 Hanpsokenue.
I=q/t, U=A/
37 DNEKTPUUYECKOE COITPOTUBIICHUE. Y ACIBHOE IIEKTPHYECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akon OMa aiis yyacTka anekrpudeckoit nenu: I = U/R
[locnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=I1,; U=U,+U,; R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TIPOBOAHUKOB PAaBHOIO CONIPOTUBIICHHUS:
Tt TR
1 2 il 5
CMeliaHHbIE COEIUHEHUS IPOBOIHUKOB
3.10 PaGora u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[>xoyns — Jlenma:
3.11 ?
QO=I"-R-t
310 OneiT Dpcrena. MarHuTtHoe Moj€ NPSMOTIO IPOBOAHMKA C TOKOM. JlnHuum
' MarHMTHON MHIyKLIUU
313 MarautHOEe TMOJI€ TIOCTOSIHHOIO MarHuTta. B3auMonencTBHE IOCTOSHHBIX
. MarHuToB
3.14 JleficTBHE€ MarHUTHOTO I10JISI HAa IIPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SIBnenue snekTpoMarHuTHOM MHAYyKuuU. [Ipasuino Jlenna
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3.16

IIpakmuueckue pabomul

N3mepeHne  IEKTPUYECKOTO  CONPOTHUBIICHHS  PE3UCTOPA;  MOIIHOCTHU
NEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE
(pe3ucTophl, JIaMIOYKa), OT HANIPSKEHHUS Ha KOHIIAX TPOBOHUKA; 3aBUCUMOCTH
COIIPOTUBJICHHUSI OT JUIMHBI IIPOBOJHUKA, IUIOMIAAN €r0 MONEPEYHOrO CEYEHHUS
U YIAEIBHOTO COMPOTUBIICHUS.

[IpoBepka npaBuiia 1isd 3JIEKTPUUECKOTO HAIIPSKEHUS TP MOCIEA0BATEIIBHOM
COCMHECHUHU MPOBOJHUKOB; MpaBUiA Il CHIIBI 3JEKTPUYECKOrO0 TOKA MPH

napaijiIieJIbHOM COCANHCHUHN TPOBOAHHUKOB (pe3I/ICTOpBI )51 naMnqua)

3.17

Qusuueckue A6NeHUss 8 Npupode: DIEKTPUYECKHE SBICHUS B aTMmocdepe,
ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJIH, IPEH ] MMOITFOCOB,

PpOJIb MAarauTHOI'O IIOJIA IJIA )KU3HH Ha 36MJ’I€, MOJIAPHOC CUSAHUC

3.18

Texnuueckue ycmpoticmea. 3IEKTPOCKON, aMIEpPMETp, BOJIBTMETP, PeocTarT,
CU€TUMK  DJCKTPUYECKOH DHEPTUH, DIEKTPOOCBETUTEIbHBIE IPUOOPEI,
HarpeBaTesbHbIC ANEKTPONPUOOPHI (mpumepsl), INEKTPUYECKUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHuT, 3JIEKTPOABUraTeNlb IIOCTOSIHHOIO TOKa,

reHepaTop MOCTOAHHOI'O TOKa

3.19

DJIeKTpOMarHuTHbHIE BOJHEI. [1IKkasa 3eKTpOMarHuTHBIX BOJH

3.20

JlyueBas monenb ceta. [IpsamosinHeiHOE pacIpOCTpaHEHHUE CBETA

3.21

3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22

IIpenomienue cBera. 3aKOH IIPEIOMIICHUS CBETA

3.23

Hucnepcus ceera

3.24

JInnza. Xon nydel B nuH3e. POKyCcHOE paccTosHUE JUH3bl. OnTHYecKas cuiia
muH3bl: D = 1/F

3.25

I'na3 kax ontuyeckas cucrema. OnTuueckue npruOopbl

3.26

IIpakxmuueckue pabomul

W3mepenne onTu4eckoil cuiibl coduparommeil JUH3bl; (POKYCHOTO PacCTOSHUS
coOuparomield JMH3bI (IO CBOMCTBY paBEHCTBA pa3MepoB IpeaMeTa u
n300pakeHus], Korjaa npeaMeT pacloioKeH B JBOMHOM (oKyce), mokasaTess
IIPEJIOMIICHUS CTEKJIA.

HccnenoBanne cBoOWCTBA  M300pakeHMs, TOJYYEHHOIO C  IOMOIIbIO
coOuparomel JUH3bl; U3MEHEHUS! (POKYCHOT'O PACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJa MPeJOMJIEHHUs CBETOBOTIO JIyya OT yrJja MajeHus Ha

T'paHUIC «BO3AYX — CTCKIIO»
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307 Qusuueckue seneHus 6 npupoode: 3atmenuss ConHua u JlyHbl, 1BeTa Ted,
. ONTUYECKUE SBJICHUS B aTMOcdepe (IIBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuyeckue ycmpoticmea: OYKH, TEpPUCKOM, (oToanmapar, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
il PagnoaktuBHOCTE. ANba-, 6era-, raMma-usznydeHus. Peakuuu ansda-u 6eta-
' pacrnaga
42 Onwitel Pesepdopna mo paccesauto anbba-dactuil. IlimanerapHas Mojenb
' aToma
4.3 Cocras atroMHoOro sizpa. M3oromnst
4.4 [lepuon nmonypacnaga aTOMHBIX siAEp
4.5 SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUsI 3aPsA0BOT0 U MACCOBOIO YUCEN
Qusuueckue sA6NeHUss 8 Npupode: €CTECTBEHHBIM paauoakTUBHBINA (OH,
4.6 KOCMUYECKHE JIy4M, paJMOaKTUBHOE W3Iy4YEHHE MPUPOIAHBIX MHHEPAJIOB,
JEHUCTBUE PAAMOAKTUBHBIX U3JIyYEHUN HA OpPraHU3M 4YeI0BEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOMN, UHANBUAY AJIbHBIN JO3UMETP, KaMmepa
' BunbcoHa, siniepHas s3HepreTuka

MaTtepuajabHo-TeXHHYeCKas 6a3a yueOHOTro mpoiecca, 000pyaoBaHHe, B TOM
YHCJIe MPHOOPETeHHOE HA CPEeICTBA IPaHTA:

- [Tanens nnTepaktuBHas Baikal

- MoOumbHBIN 1a00paTOPHO-AEMOHCTPAILIMOHHBIN KOMIUIEKC A7 yU4eOHOM
NPaKTHYECKON U MPOCKTHON JAESITETbHOCTHU 1O (pr3mKe

- Pecypcusbiit Habop "Cuctema ynpaBieHUs MAaKETOM OMOHUYECKOU pyKH™

- KoHCTpYyKTOp mpOorpaMMupyeMbIX MOJIENIEN NHKEHEPHBIX CUCTEM.
«KubeprexHuyeckue CuCTEMbD»

- KoHCTpyKTOp mporpaMMUpyeMbIX MOJIENIEN MHKEHEPHBIX CUCTEM. PaciimpeHHbIN
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