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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO o0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (peaepanbHON paboueit mporpaMmMbl BOCIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Duznka.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOTO o0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yueToM (peaepanbHON paboueit mporpaMmbl BOCITUTAHUS U
KOHIENIUHU NpenojaBanus yueOHoro npeamera «Dusznka.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYy4YarOMIMXCSd W OpraHu3alui0 H3yYeHHUs
¢u3MKUM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke yduThIBArOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM O0ydYeHHs, a TaKKe
MEXIPEIMETHBIE CBA3M ECTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeeieHne yueOHoro Marepraia
1o rogaMm o0yueHus (1o Kiaccam), MpeasiaraeT NPUMEpPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpKaHUS U
ydeTe BO3PACTHBIX OCOOEHHOCTEH 00yJaronInXxcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
TIOMOIITY YYUTENIO B CO3JJaHUU paboyveil MporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka SBIAETCI CUCTEMOOOPA3YIONINM JIJIsl €CTECTBEHHOHAYUHBIX YU4eOHBIX
IPEIMETOB, MOCKOIBbKY (pH3ndYecKre 3aKOHBI JIEKaT B OCHOBE IIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OM0IoTHel, acTpOHOMHEH B (puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEIOCTABISICT Hanbosee siCHbIC
o0pasipl MPUMEHEHHUsT HAYYHOI'O0 METO/a MO3HaHHUSA, TO €CTh Croco0a Moy4eHUs
JOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUSA B CTPYKTYype OOIIETO
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHHHM E€CTECTBEHHOHAYYHOW TPaAaMOTHOCTU H
UHTEpPEca K HayKe Yy 00yJaroniuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE [MpPEAIONAraer OBJAJCHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSCHSTPH SBICHUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIICIOBAHNUS;



HHTCPHPETUPOBATH JAHHBIC K NCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA IS
IMOJIYUYCHH BLIBOAOB.

Henu wusyuenus Qu3MKkM HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
ompeseNieHbl B KOHIICTIIMU TIpernojaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydenust Gpu3nku:

NPHOOPETCHUEe WHTEpeca W CTPEMJICHHS OOYYaroIMXCS K HayIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTEJUICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE NPEJICTABIICHUN O HAYYHOM METOJI¢ TTO3HAHUS ¥ (DOPMHUPOBAHUE
UCCIICIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KakK pe3yjbTaTa H3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNA O PO (U3UKU IS Pa3BUTHS JIPYTHUX
€CTCCTBCHHBIX HAyK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymymici
npoeCcCHOHAIBHOM JIeATeILHOCTH, CBSI3aHHOW C (DM3MKOM, IMOATOTOBKA K
JaNbHEHIIEeMy 00YYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6H1€FO O6pa30BaHI/I$I o0OecreynBaeTcs PCHICHUCM CIICAYIOIIUX 3aaa4:

npuoOpeTeHne 3HAHWA O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne yMEHUN OMUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB pEHICHHs] TPOCTEUINMUX pacYeTHBIX 3amad C
UCTIOJIh30BaHUEM buznIecKuX MoOJIeTIeH, TBOPYECKHX "
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE yMEHUIN HAOIIOATh MPUPOJIHBIE SIBJICHUS U BBITIOIHATDH OIBITHI,
nabopaTopHbie  pabOTBI M  JKCHEPUMEHTAIbHBIE HWCCICIOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMaruenn GU3NIEeCKOro COAEpKAHUS,
BKJIFOYast MH()OPMAITUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCcCHOHATLHOMN AESTEIBHOCTH, CBI3aHHBIMU
C GU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (U3MUECKON HAYKH.



OO611ee yncno 4yacoB, PEKOMEHAOBAHHBIX ISl U3yUYeHUs! (PU3UKU Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 uvaca B Hemenmwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMmMe Mo (puU3MKE MepedeHb J1ad0paTOpHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIaTEIbHBIM, YUYUTEIh JI€TAeT BHIOOP NPH MPOBEACHUU
1a00paTOpHBIX pabOT M OMNBITOB C YYE€TOM HHAMBUAYAJbHBIX OCOOEHHOCTEMH
oOy4Yaromuxcs, CucKa 3KCIEPUMEHTANbHBIX 3aJaHHM, MpeIaraéMbiXx B paMKax
OCHOBHOT'O I'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COAEPXAHUE OBYUYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMH OKPYXKAIIIEro MUpA.

®usuka — Hayka o npupoze. SBineHus npuponsl. dusznueckue sBICHU:
MEXaHUYECKUE, TEILIOBBIC, JICKTPUYECKUE, MArHUTHBIE, CBETOBbLIE, 3BYKOBBIC.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusmueckue
npuOopsl. [lorpemHocts u3MepeHuid MexayHapoaHasi CUCTEMa €IMHUII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH H3Yy4aloT MPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ MO3HAHUsS: HAOMIOJEHHWE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onucanue GU3NUEcKHUX SBJIECHUN C TOMOLIBIO MOJIENeH

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKHE, MAarHUTHbIE, CBETOBBIC
SIBIICHUSL.

2. @uznueckue nMpuOOPHI U MPOIEAYpa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomost u onvimot.

1. OmpeneneHre NEHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

N3mepenne paccTOSTHUM.

N3mepenne 06bE€Ma KUIKOCTU U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJbIX TE.

N3mepenue TtemmepaTypbl NP MOMOIIM KUAKOCTHOTO TEPMOMETpa H

JaTYMKa TEMIEPATypPHI.

6. IlpoBeneHue uccienoBaHUs MO MPOBEPKE THUIIOTE3bI: JAIbHOCTh IMOJETA
IIapyKa, MyIMIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIle BHICOTA
yCKa.

IlepBoHavanbHBIE CBEJACHNUS O CTPOCHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOILIME TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHne dactul] BeniectBa. CBs3b CKOPOCTH JIBDKEHHUSI YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHME Ta30B, JKUJKOCTEH U TBEPIBIX
(KpUCTa/NIMUECKUX) Ted. B3auMOCBsSI3b MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaOmronenue 6pOyHOBCKOTO IBUKEHUS.

2. Habmogenue nuddysum.
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3. HaGmionenue  siBneHUN,  OOBSACHSIOUIUXCS — MPUTKEHHEM — WUIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padbomost u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HCHOJIb30BAaHUEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.

Mexanuyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABMKEHUU. Pacuer myTtu u
BPEMEHU JIBUKECHUS.

SBneHne uwHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
U3MEHEHUS CKOPOCTM JBMXKEHHMsS Tela. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBSI3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BellecTBa.

Cuna kak xapakTepuCTHKa B3auMojielcTBUsl Tea. Cuia ynpyroctd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMOIIBI0 JUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TshkecTd. Cuiia TSKECTH Ha Apyrux aHetax. Bec tena. HeBecomocts. Croxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuila TpeHUs.
TpeHue CKONMbXKEHUs U TPEHHE MOKOos. TpeHue B MPUPOI€ U TEXHHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHM4ecKkoro JBUKEHUS Tea.

N3mepenue ckopocTu MPSMOJIUHEUHOTO IBUKEHUS.
HaGnronenue siBeHUs: HHEPIIUH.

Habmronenre n3aMeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBHH TEll.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

o 0 s~ b=

Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.
Jlabopamopnuie pabomost u onvimeot.
1. OmnpeneneHue CKOpOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHre CpeaHE CKOPOCTH CKONBKEHHS OpycKa WM IIapuKa Io
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnbIThl, EMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
PY>KUHBI OT IPUJIOKEHHON CUJIBI.
5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.
JlaBJieHHe TBEPABIX TeJl, *KUIAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBIICHHS U yBEIMYEHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJCHHUS Tra3za OT oObema, Temneparypsl. llepegaua paBneHHs
TBEPABIMU TEJIAMH, >KUAKOCTAMM M rasamu. 3akoH llackana. ITHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHUS JKUIKOCTU OT TiyOuMHBI. ['mapocratnyeckuid
napanokc. Coob1aromuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIHOM oOosouku 3emiuu. Onwit Toppuuemnu. M3mepenue arMmochepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKMBAIOIEH CUITBI OT 00bEMA MOrPYKEHHOM YacTH Teja
Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.
VYcnoBue niaBaHus Tell: IJIABAHUE WIIH ITOTPYKEHUE TE B 3aBUCUMOCTHU OT
COOTHOUIEHHUS MIIOTHOCTEN TENa U KUIKOCTH.

Jlabopamopnuvie pabomost u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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YKUJIKOCTb YacTH Tela.
2. OmnpeneneHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOIIEM Ha  TeJoO,
MOTPY>KEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBHCMMOCTH BBITAJIKUBAIOIIECH CHIIbI, IEMCTBYIOIIEH HA TEIJIO
B JKMJKOCTH, OT MacChl TeJa.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh BBITAJKUBAIOIIECH CHIIBI,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YacTH TeJIa U OT INIOTHOCTH KUIKOCTH.
5. KoHcTpyupoBanue apeoMmeTrpa WIM KOHCTPYHPOBAHUE JIOJAKH U
OIpeAEIICHUE €€ TPY30HO0AbEMHOCTH.
PaGoTra U MOIITHOCTH. DHEPrus.
Mexanuueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHM3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecwHs pbiuara. [IpruMeHeHne npaBuiia paBHOBECHS pblyara K 0J10Ky. «3010Toe



npaBuiio» Mexanuku. Koaddumment nonesnoro aeiicteus (nanee — KI1/1) mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass dHeprus. KuHeTMueckas © TOTEHUHAIbHAsA JHEPTUSL.
IIpeBpaienne 0THOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTrOW. 3aKOH COXPaHEHHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomost u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue ycioBUM PaBHOBECHS pblyara.
3. N3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie siBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. OMNbIThl, MOATBEPHKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJOXEHUN MOJIEKYJIIPHO-KHHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemioBoe pacuIupeHue U CKaTue.

Temnepatypa. CBsA3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBUXKCHUS
gactull. BHyTtpeHnsss sHeprus. CrnocoObl W3MEHEHHS BHYTPCHHEH HHEPIHH:
TEeIIoTepeada u coBepiiieHrne padboTel. Buasl Temonepenayn: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIlECTBA. 1eIUIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TerwioBoro Oamanca. [lmaBnenne w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAEIbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanue u koHmeHncamwus. Mcmapenue. Kumenwme. YnenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOC(HEPHOro
JABJICHUSL.

BrnaxxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TernoBbeix aABurateneid KIIJ[ TtemsmoBoro asurarens.
TennoBbIe IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue 6pOyHOBCKOTO IBUKEHUS.
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9.

Habnronenune nuddysun.

HabGnronenue siBjeHnil cMauuBaHUs M KaIUJUISIPHBIX SBJICHU.
HaGnronenue TemioBoro pacivupeHus Tel.

W3meHeHune naBlieHMs Ta3a OpU U3MEHEHHH 00bEMa M HArpeBaHUU WIIU
OXJIaXKICHUH.

[IpaBuna u3mepeHus: TeMIEPaTyphl.

Bunsl Tenonepenaymn.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMU CUIIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHBIX BEIECTB.
11. HaGmrogenue KumneHus.

12. HabmroieHue mocTostHCTBA TeMIEpaTyphl IPH TUIABJICHUH.
13. Mojienu TenIoBbIX JBUTATEIICH.
Jlabopamopnuie padbomost u onvimot.

1.
2.
3.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEéMa 1 HArpeBaHUS W OXJIAKICHHS.

[TpoBepka runoOTE3bI JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

Habmronenne w3MeHeHHS BHYTPEHHEH OSHEpPruud Tella B pe3yJibTaTe
TEIIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

10. OnpeneneHue yaeabHOl TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucrnapeHus.

12. OnpenieIeHne OTHOCUTEIBbHOM BIIAXKHOCTU BO3AYXa.

13. Onpenenenue yaeabHOM TeIUIOThI IIJIaBJIEHUS JIbJIA.

JJileKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauusi Tena. [[Ba pona snekTpuyeckux 3apsnoB. B3aumonericTBue
3apsbKeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUSL MEXKAY TEIIAMH).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnojs. [IpuHiun
CYyHEPHO3ULIUH IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crtpoenne aroma. IIpoBOJZHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctouynuku mocTOSSHHOrO TOKAa. JIEMCTBUSA AJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBA. 3akoH Oma
1151 ydacTka uenu. [locnenoBaTenbHOE U MapalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DNeKTpUUeCcKue ey U MOTPeOUTeNn IIEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE MarHuTHl. B3anmoaelicTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHOE
rmoje. MarguTHoe mojie 3eMJIM M €ro 3HaueHHWe Ui KU3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3eKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUTATENE B  TEXHUYECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIeKTporeHepaTop. CrniocoOb1 MOy YEHHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKasl NHIYyKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsI0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUUECKOTO TOKA.

10. DIEKTPUYECKUM TOK B KUIKOCTH.

11. ['a30Bb1l pa3psa.

12. I3MepeHune cuiibl TOKa aMIepMETPOM.

13. I3MepeHne 3JIeKTpUIeCcKOro HapsKeHUsT BOJIbTMETPOM.

14. PeocTar u Mara3uH COPOTUBIICHUM.

15. B3anMo1eiicTBHE NOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/I€JICHUS IMOJFOCOB MATHUTA.
17. MoaenupoBaHHe MAarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
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18
19
20
21
22
23
24

25

. OneIT Dpcrena.

. MaruuTtHoe noJie Toka. DIEKTPOMATHHUT.

. JleicTBHE MarHUTHOT O MOJISI HA TPOBOJHUK C TOKOM.

. DNEKTPOIBUTATENb MOCTOSIHHOTO TOKA.

. UcciienoBanue siBJICHUS 3JEKTPOMAarHUTHOU MHIYKIHH.

. OnbrTel @apanes.

. 3aBUCHUMOCTh HAIpaBJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHMS.

. DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomost u onvimot.

1.

U S

10.

11

12.

13
14
15

16
17

18

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HUHIAYKIUEH U 1pH

COTNPUKOCHOBEHHH.

UccnenoBanue nedcTBHUS DSIEKTPUUECKOTO TIOJSI HA TPOBOJHUKU H

JTUDJICKTPUKH.

COopka u npoBepka pabOThI AJIEKTPUUECKOM 1IEMH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Yepe3 PEe3UCTOp, OT

CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD ANEKTPUUYECKOTO

CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO

CEYEHUs U MaTepHaa.

IIpoBepka mpaBWiIa CIOXKEHUS HANPSIKEHUM MPU TOCIEIOBATEIIBHOM

COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIETBbHOM COEOUHEHHU

PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOpP.

.OnpeneneHre MOIIHOCTA 3JEKTPUYECKOTO TOKAa, BBIACISIEMONM Ha

pe3ucTope.

NccnenoBanne 3aBUCMMOCTU CHIIBI TOKA, WAYILIETO 4epe3 JaMIIOUKy, OT

HaIpsKEHUS HA HEW.

. Onpenenenne KII/] narpeBarensi.

. UccrnenoBanmue MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

. IByueHnre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPU UX 00HbETMHCHUH
U pa3JeIeHUN.

. UccnenoBanue AeHCTBUS SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

.OnbITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

. I3ydyeHue aeicTBHsI MAarHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue u u3ydyeHue padoThl JJIEKTPOABUTATEIS.
20. 3mepenne KIIJ[ anekTpoaBUratenbHON yCTaHOBKHU.
21.OnBITBI O MCCIEHOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM WHIYKIUU:
HCCIICIOBAHUE H3MCHCHUM 3HAYEHHUs W HaNpPABICHUS HWHAYKLUMOHHOTO
TOKA.
9 KUIIACC

MexanuuyecKkue siBJICHUSI.
Mexannueckoe JBwKeHHe. MarepuanpHas Touka. Cucrema OTCU€TA.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JIBUKEHHs. PaBHOMEpHOE NpsSAMOJIMHENHOE
nBuxeHne. HepaBHOMepHOE mpsiMosinHEHOE ABHKEeHHE. CpelHsasl 1 MTHOBEHHAas
CKOPOCTb TEJIa IPU HEPABHOMEPHOM JBUKEHUH.
VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHOe JBuKeHue. CBoOOIHOE
nagenue. OnbiTel ["anumes.
PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHus.
JIuneliHas 1 yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHNE.
ITepseiit 3akoH HeroTtona. Bropoit 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIUIT CyNepno3ULINU CUJL.
Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPeHUs CKOJIbKEHHUS, Crjla
TPEHHUsI TIOKOs1, IPYTrrue BUIbI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u nieperpysku.
PaBHOBecue matepuanbHOM TOukH. AOcConroTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsKecTH.
Nmnynec Tena. M3menenue ummynbsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE BUKEHHUE.
Mexannueckass pabora ¥ MOITHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
Ttperusi. CBsi3b dHEPruu U padoThl. [loTeHIManbHAs SHEPTHS TeNa, OJIHITOTO HaJ
IIOBEPXHOCTHIO 3eMJIH. lloTeHIManpHast s3Heprus c:xaTou npykunbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOM HHEPTUHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.
Jemoncmpayuu.
1. HalnromeHne MexaHMYECKOTO IBMIKEHUS Tela OTHOCHTEIHLHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHME MOyTel W TPACKTOPUN MABUKEHUS OIJHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PAa3HBIX TEJ OTCUETA.
N3Mepenune CKopoCTH U yCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HAaKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaOnronenue aBuxkeHus Tela Mo OKPy>KHOCTH.



8.

9.

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

Habntonenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JEUCTBYIOIIEH Ha HETO
CHUJIBL.

HaOntonenne paBeHcTBa CUII IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenava umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMIyJibCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMIMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOntonenne peakTMBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOM SHEPTUM MPHU JIBUKECHUM TEJa MOJT 1CHCTBUEM
NpY>KUHBI.

Jlabopamopnuvie padbomost u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJIbHEHIIErO0 PaBHOMEPHOTO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka WIM JIBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpPEHHs] Teja MpPU PABHOYCKOPEHHOM JIBKEHUHU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenne kKodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTH MPY>KUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHH Tea 110
TOPU30HTAIIBHOM MOBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI YOPYTOCTH TIpH  TOABEME Tpy3a C
MCTIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBMYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

MexaHuuyeckHe Koj1e0aHusi U BOJIHBI.



KonebarenpHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyxa. MarteMaTu4eCKUil U NpYyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPrUu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHusd.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexanuuyeckue BoJiHbL. (CBOWCTBA MEXaHMYECKMX BOJH. [IpoposibHblE U
NONEPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ pPaciupOCTPaHEHMS.
MexaHnyeckue BOJHbBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIbTPA3BYK.

Jemoncmpayuu.

1. HaGmiopenue koneGaHuii Ten MOJ NEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YOPYTOCTH.

Ha6nronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Ha6nronenue BeIHY ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuvie padbomost u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasITHUKA.
Omnpenenenne 4acTOThI U MEPUOJIa KOJeOaHUN Py KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Meproia KojieOaHUM TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh Iepuoia  KojeOaHwuii
IIPY’KUHHOT'O MasATHUKA OT MAcChl I'py3a U )KECTKOCTHU NPy KUHBI.
7. W3mepeHue yckopeHus cBOOOAHOIO MaJCHHUS.
JIEKTPOMATHUTHOE 110JI¢ ¥ 3JIEKTPOMAarHUTHBIE BOJIHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BoiHBL.  CBoiicTBa
JNEKTpOMArHuTHeIX BOJH. Illkanma snexkTpomarHuTHBIX BOJIH. lcnonb3oBanue
ANEKTPOMArHUTHBIX BOJIH JUUIS COTOBOM CBA3H.

OnexTpoMarHutHas npuponaa csera. CkopocTe cBeTa. BOJHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJiIHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padbomost u onvimot.
1. WBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO
TenedoHa.
CBeToOBbIC SIBJICHUS.

JlyueBas  Mmopmens  cBera.  McToyHuMKM  cBera. IIpssmonneriHOe
pacnpoctpanenue ceta. 3atMenusi Connna u Jlynsl. OTpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBera. Vcnonap30BaHME TOMHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B muH3e. OnTrueckas cucreMa poroanmnapara, MUKPOCKOIIa
u Teneckorna. ['na3 kak ontuyeckas cucteMa. biiM3opyKkocTs U JAIbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. Omnbitel Hetotona. Cnoxxenue
CIIEKTpaJbHbBIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon myueit B coOuparole JuH3e.

XoJ1 JIydei B paCCeUBAOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

9. Ilpunrun getictBus doroamnmapara, MUKPOCKOTIA U TEIECKOIIA.
10. Monenb riasa.

11. Paznoxxenue 6emoro cBeTa B CEKTP.
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12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomost u onvimeot.
1. HccnenoBanue 3aBUCHMOCTH yIJia OTPaK€HUSI CBETOBOIO Jiyya OT yria
naJCHUs.
N3yuenune xapakTepucTuK U300pakeHus MpeIMeTa B IMIIOCKOM 3€pKajle.
NccnenoBanre 3aBUCUMOCTH yTila MPEJIOMJICHHS] CBETOBOTO JIy4ya OT yrjia
NaJICHUs Ha TPAHULIE «BO3IYX—CTEKIION.
[Toyuenne n300pa’keHHUI C TTOMOIIBIO COOUPAIOISH JTUH3HI.
Onpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparolen
JIUH3BL.
OMnBITHI MO Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.
OnbITEl IO BOCTPUSTHIO L[BETA MPEAMETOB NpPHU UX HAOJIOJACHUU uepes
LIBETOBBIEC (PUIIBTPHI.



KBanToBbI€ siBJIeHHS.

Oneitel Pe3epdpopna v miuanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornonieHne ceeta arToMmoM. KBaHThI. JInHEYaTsIe CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anapa. Hyxionnas wmozpens aromHoro sapa. HMszoromsl. PaauoaxtuBHbIE
npeBpauienus. [lepron nomypacmnaaa aTOMHBIX SAED.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MACCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakunu cuHTE3a H
nenenus anep. Mcrounukn sHeprun CoJiHIa v 3BE3.

SAnepnas sHepreruka. JleWCTBUS pPaAUMOAKTUBHBIX HM3JIyYEHUN Ha IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTppl U31y4EHHS U MOTJIOMICHUSI.
CnexTpsl pa3nMYHbIX T'a30B.

CnekTtp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunbcona.
PaGoTa cuérurka HOHU3UPYIOIIMNX U3TyUESHH.
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. Peructpanmst u3iydeHus MpUPOIHBIX MUHEPAJIOB U TTPOTYKTOB.

]Iaﬁopamopubte pabomul u onvimol.

1. HabnropeHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUYEHUSI.

2. HccnepgoBaHue TPEKOB: HM3MEPEHHE DHEPTrUM YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenue pagnoakTUBHOTO (PoHa.

IToBTOPUTEIBLHO-00001IIAO U MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIONMN MOAYJIh TIPEAHA3HAYCH /JIsI CHUCTEMAaTU3AINH
1 0000IIICHUS TTPEAMETHOTO COAEPIKAHUS U OTBITA JAEATeIbHOCTH, TPHOOPETEHHOTO
IpU M3yYeHUHM BCEro Kypca (pu3uku, a Takxke i MOJTOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO0 (H3UKe IJi1 00y4aromuXcs, BBIOPABIIUX 3TOT
y4eOHBII mpeaMer.

[Tpu m3ydeHHM TAHHOTO MOJYJIS PEaTUu3yIOTCSd U CHCTEeMATU3UPYIOTCS BUIBI
JIESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBACTCS TOCTIXKCHHE MPEIMETHBIX H
METaNpEeIMETHBIX  IJIAHUPYEMBIX  PE3yNbTaToB  OOy4eHus, (opMUpyercs
€CTEeCTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJOB HCCIIECIOBAHUS
SBIICHUA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUAMH OOBSICHITh (HU3UUECCKUE
SBIICHUS, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, pemaTh 3a7a4d, B TOM YHCIIC
KauyeCTBEHHBIE M SKCTICPUMEHTAIIBHBIE.

[TpuHIIMTIHATBHO NI TeTFHOCTHBINA XapaKTep JaHHOTO pa3jelia peaan3yeTcs 3a
CYET TOTO, UTO OOYYAOIIHMECS BBHIMOIHSIIOT 3a1aHMs, B KOTOPBIX UM IPEIJIaracTcs:



Ha OCHOBE IOJIYYEHHBIX 3HAHUIl pacro3HaBaTb M HAy4YHO OOBACHATH
(u3nueckue SIBIEHMs B OKPYKaIOLEeld TPUPOJIE U OBCETHEBHON KU3HU;

MCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie sl IPOBEPKU TMIOTE3 U MOJIYUYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAYYHBIE OCHOBBI HanbOosee BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMEpP, MPAKTUYECKOTO UCIOJb30BAHUS Pa3IMYHbIX UCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
SHEPTUU.

Kaxnas w3 TeM JaHHOrO MOJyJiA BKIIOYAET HKCIEPUMEHTAIbHOE
uccienoBanue o0oOImaroero xapakrepa. Moaynb 3aBepiiaeTcs NpPOBEIEHHUEM
JTUArHOCTUYECKOM M OLIEHOYHON pabOThI 32 KypC OCHOBHOT'O OOLIEro 00pa3oBaHMUs.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTUXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUS

y obOyuaromierocss 0yayT copMHUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON
bu3nUecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 00CYXJI€HUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHIKEHUM
buzuky;

- OCO3HAaHME BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIMUIIOB B JEATEIbHOCTH
YUYEHOT0;

3) 3¢TeTMYEeCKOro BOCIIMTAHUSA:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (PU3UYECKOM HAyKu: €€ rapMOHHYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTAaBIISIOLICH
KYJbTYPBIL;

- pa3BUTHE HAyYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS M  3MOLUMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro oOpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA PEIICKCUU, PU3HAHUE CBOETO MPaBa Ha OMINOKY
U TAKOI'0 JK€ MpaBa y JPyroro 4ejaoBeKa;

6) TPY10BOT0 BOCTIMTAHMS

- AKTMBHOE YYacTH€ B PEIICHUU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJIOTMYECKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIUX B TOM YHCIIC U PU3HUYECKUX 3HAHUI;



e - MHTEpEC K MPAKTUYECKOMY U3yUEeHUIO Mpodeccuil, CBI3aHHbBIX C (U3UKOM;

e 7)3KOJOIN4eCKOro BOCIIMTAHMS:

e - OpHUCHTAIlM Ha TpUMEHEeHHE (U3UYECKUX 3HAHUM MJId pEeIIeHHs 3ajad B
o0JlacTh OKpY’Karoled cpenbl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOUIel Cpeibl;

e - OCO3HaHUE TJIOOATHLHOTO XapakTepa IKOJOTUYECKUX MPOOJIeM M MyTel ux

peleHns;

e 8) aganTanMM K M3MEHAKIIHMMCH YCJIOBHSIM COLHMAJIBLHOW M NPHPOAHOI
cpeasbl:

e - MOTPEOHOCTh BO B3aMMOJEHCTBUM TPHU BBHINOJHEHUU UCCIEIOBAaHUNA U

OPOEKTOB (U3UUECKOW HANpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
IPYTHX;

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSITEbHOCTD;

e - MOTPEeOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM Uucie (HopMyIupoBaTh
UJIeH, MOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBJICHUSAX;

e - OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHHM U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

e - IUIAHWPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUMH;

e - CTPEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBS3H MPUPObI, 0OIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OLIEHKa CBOMUX JCHCTBHM C ydu€TOM BIMSHMS Ha OKpYXKaloIlyl cpeny,
BO3MOJKHBIX I'TT0OOAJIBHBIX ITOCIIECTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHHS POTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuwaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBUS,
KOMMYHUKAaTUBHBIC  YHHUBEpCAJIbHBIE  Y4eOHBIE  JEUCTBHS,  PETYISTHBHBIC
YHUBEPCAJIbHBIC yUeOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue AeicTBUS:
e BBUIBIITH U XapaKTEPU30BaTh CYIICCTBEHHbIC TMPU3HAKU OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCCU(DHUKAIIMHA, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3M NpPU H3YyYEHUH (PU3MUECKHX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOJBI C UCMOIB30BAHUEM JIETyKTHUBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUCHH, BBIJBUTATH TUIIOTE3Bl O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BApUAaHTOB pEIICHHs, BBHIOOp Hauboiee
MOIXOSIIETO ¢ YYETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbLCKNE AEMCTBUS:

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNUS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
¢u3nuecKkuii SKCIEpPUMEHT, HEOONbIIOe HCCIAEAOBAHHE (PU3MUECKOTO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIENOBAHUS WJIA SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEEHHOTO HAOJIIOICHUS], OTBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOJKHOE  JajbHEHIee pa3BUTHE  (PUIUUYECKUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI W 3aIpOChl TIPH MTOUCKE U
orbope MH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON y4ueOHOM
buznveckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITETILHO ~ BHIOMpaTh ONTHMAalIbHYIO (OpMy TpeacTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMu, TuarpaMmmMamMu, HHOU rpauKoi U X KOMOWHAIUSMU.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe J1eiicTBUS:

B XOA€ OOCYXICHHS Y4eOHOro maTepuala, pe3yJabTaToB J1abOopaTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKITaeMOU TEMbI U
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IOAJCPKAHUE
OJ1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXJICHUSMH JPYIMX YYaCTHHKOB
Juasnora, 0OHapyKMBaTh Pa3IUUYUE U CXOJCTBO MO3ULIUIA;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEICTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U UHAUBUAYaIbHOM
paboThI pU PEIIEHNH KOHKPETHON (PU3UUECKOI MpOoOIIeMBbI;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no €€ JMOCTWKEHHUIO: pACIpENesaTh poJid, OOCYXKIaTb IPOLECCHl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHBbIC YHUBepCcAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

BBISBJIATH MPOOJIEMBI B JKU3HCHHBIX M YYEOHBIX CUTYaIUSX, TPEOYHOIIMX
JUTSI pereHust (GU3NIECKUX 3HAHUH;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX MPHUHATHS  pelIeHUn
(MHIUMBUyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIIE, MPUHATUE PpEelIeHUuMN
rpyNmnou);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEJOBAHMS C YUYETOM HMMEIOIIUXCS PECypCcoOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIICHHE.

CﬂMOKOHTpOHB, AMOIUOHAIbHBIN MHTEJJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYyallUH W MPEAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TPUUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHHS
¢u3nUecKoro WMCCIENOBaHWS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, W3MEHHBIIMXCS CHUTYallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBEKa B XOJ€ CIOPa UM AUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JJOTUKY APYTOro;
IpU3HABATH CBOE MPaBO HA OMMUOKY MPHU pelIeHn: GU3NUSCKHUX 3a7a4 WIN
B YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO JPYTOrO.

HNPEIMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMEHUM:

UCIOJB30BaTh  TMOHATUA:  (PU3MYECKHE UM  XUMHUYECKHUE  SIBJICHUA,
HaAOJIIOIEHUEe, HKCIIEPUMEHT, MOJIE]b, TMIOTE3a, €IUHULBI (PU3MYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXAHMYECKOE [IBH)KEHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHENHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuna, gedopmanus  (ympyras, IUTACTHYECKas ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBiaeHus (Auddys3us, TEMIoBOe NBUKEHUE YacTHI] BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIus,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUNIEHHOW OCBIO
BpalleHus, repeaya JaBieHus TBEPAbIMU TEIaMU, )KUIKOCTIMH U Fa3aMH,
aTMoc(pepHOE J[aBlieHHE, IUIABAHHE TeJ, MPEBPAILEHUS MEXaHMYECKOU
SHEPIruM) IO ONUCAHUIO UX XapPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh TPOSIBIGHUE U3YUYCHHBIX  (DHU3WYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUpPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIHUSHUE
aTMOC(EpHOTO JaBJIEHUS Ha KUBOW OpraHU3M, IUIaBaHHE PHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEePEeBOJUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIEC CBOMCTBA Tel M (U3MUYECKUE SIBJICHHS, UCTIONb3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TeEla,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BRITAIKUBAOIIAS
CWJIa, MeXaHW4eckass paboTa, MOIIHOCTb, IJICYO CHIIbI, MOMEHT CHUJIBI,
KO3 OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKas W
NOTEHIMAaIbHAs SHEpPrusi), NpU ONKHCAHUU TPaBUIBHO TPAKTOBATh
(bu3HUECKH CMBICT UCTIONB3YEMbIX BEJIMUUH, UX 0003HAYCHUS U €HMHUIIBI
du3MUecKnX BEIWYWH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO
¢u3nuecKkyt0 BENUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYMH;

XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHHUS W TIPOIECCHI,
UCIIONIBb3YSl TpaBUJIa CIOXKEHUs CUJl (BIOJb OJHOM mpsmoii), 3axoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYeCKOMH



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3yYEHHBIX CBOMCTBA (PUBMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pematb pacu€THble 3agadyd B |—2 JEWCTBUS, HCHOJIb3Yysd 3aKOHbI M
dbopmyIibl, CBs3bIBaIONIME (DU3NYECKUE BETWYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JTaHHbIE, HEOOXOIUMBIC JJIs PEIICHUs 3a/lay, OIEHUBATh PEATUCTUYHOCTH
MOJIy4eHHON (DU3NUYECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peANoIoKeHUe (TUIOTE3Y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKA B XOJI€ OIbITAa, JeiaTh BBIBOJLI IO €T0
pe3yabTaram;

OPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
(bu3HUECKUX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TPEANOI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUs, 3aIUCHIBATh X011
ombITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIIBI M TEMIEpaTypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
M(pPOBBIX TPUOOPOB, 3alMCHIBATH IIOKa3aHUS NPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpPYroil C WCIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUU (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW TeNn U
HE3aBHUCUMOCTH CWJIbI TPEHHS OT IUIOLIAANA COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTOCTU OT YIJIMHEHUS TPY>KUHBI, BBITAIKUBAIONIEH CUIIBI OT 00BbEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUMN
TUTABaHUS TEJ, YCIOBUN PaBHOBECHsS pbhluara W OJOKOB), y4acCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAys MPEeIJI0KEHHOMY IIJIaHy, (PUKCHUPOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOMUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CUJIa TPEHUS CKOJIBKEHUS, TaBJICHNE
BO31yXa, BBHITAIKUBAIONIAs CHJIA, JCHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeNo, KOA(Q(UIMEHT TMOJIE3HOTO  JIEWCTBHS  MPOCTHIX
MEXaHU3MOB), CJCAYysS NPEII0KEHHONH WHCTPYKIIUU: TPU BBITTOJIHCHUH
U3MEpeHNUl coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH IIPH paboTe ¢ JIabopaTOpHBIM
0o00opyIoBaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBHI, TEPMOMETp, AWHAMOMETP, COOOIIAIONINECS COCYIbI, OapomeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS M3YYEHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOMCTB C OINOpPOM Ha WX ONUCaHUs (B TOM 4HCIIC:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaxX (PM3MUYECKUX SIBJICHUN U HEOOXOAMMBIE (U3NICCKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMepax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3/I0POBBS M COOIIOCHISI HOPM
AKOJIOTUYECKOTO TTOBEJICHUS B OKPYIKAOIIEH Cpee;

OCYIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HaHUH © TyTéM CpPaBHEGHUS PA3JIMYHBIX HCTOYHUKOB BBIACIATH
UH(GOPMAIINIO, KOTOpAasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHeT, BiameTpb mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO JIeTIaTh KPaTKHUE COOOIIEHUS O PE3yIbTaTax MPOSKTOB HIIH
y4eOHBIX UCCIIEIOBAaHUN, TIPU ATOM T'PAMOTHO HCIIOIH30BATh M3YUCHHBIN



MOHSATUNWHBIA anmapar Kypca (U3HUKH, COMPOBOXKAATh BBICTYIUICHUE
NpE3CHTALUEN;

e TMpPU BBINOJHEHUH YUYEOHBIX MPOEKTOB U HCCIEIOBAHUM pacHpeeiaTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUHU C IOCTABICHHBIMH 3ajadyaMu,
CICAUTh 3a BBINOJHEHUEM IIJlaHAa JCHUCTBUM, aJ€KBaTHO OIICHUBATH
COOCTBEHHBI  BKJaJA B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHEHUE OKPY KAIOIIHX.

K xoHiy o0yuenust B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

e HCTOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI DHEPrusi, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN AIEKTPUUYCCKHUM 3apsi/l, FICKTPUIECKOE T0JIe, MPOBOTHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;

e pazIMuaTh SBJICHUS (TETUIOBOE pacUIMpEeHHE U CKaThe, Teruionepesaaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHWE, KAMWJUISPHbBIC SBIICHHS, HCIIApEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEpACBaHUE), KHUIICHHE,
TEeIIonepeaayda (TEeTIONpPOBOAHOCTbD, KOHBEKIIHS, U3IIy4YEeHHE),
ANEKTpU3alUs TeJ, B3aUMOJCHCTBUE 3apANIOB, JEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh TNPOSBICHHE U3YYCHHBIX (U3MUECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPO/IE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHBIE SBIEHUA B MPHUPOJE,
KpUCTaUlbl B Tmpupone, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHES, CHETa, DICKTPUUECKUE
SABJICHUS B atMoc(epe, dMEKTPUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE
noJie 3eMitH, pei( MoI0COB, POIIb MATHUTHOTO TTOJIS JIJIs1 )KU3HH Ha 3emiie,
NOJISIPHOE CHUSHHE, TMPU HTOM MEPEBOJUTHh MPAKTHUYECKYIO 3aJady B
y4eOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (DU3UIECKUX
SIBIICHUI;

e ONHUCHIBATH U3YYCHHBIC CBOWCTBA TeN W (DU3MYECKHUE SBICHUS, UCIIOIB3YSI
du3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJieJIbHAsl TEIJIOEMKOCTh BEIECTBAa, YyJAEJNbHas TEmIoTa
IJIABJICHUS, YJelibHAas TEmIoTa MapooOpa3oBaHusl, yJAelbHas TEmIoTa
CropaHusi TOIUIMBA, KOA()PUUUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MAaIlTuHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3TyXa, JJICKTPUUECKUM 3apsi, Crjia
TOKa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, COMPOTUBICHHE IPOBOJTHUKA,
yIeTIbHOE COMTPOTUBIICHHE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKAa), TPU ONHCAHWHM TPABUILHO TPAKTOBATh (PU3WYECKUNA CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYCHUS M €TUHUIIBI (U3HUCCKUX BEITMYHH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMHU BEJIMYWHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (U3MYECKUEC SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YSI OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-KHHETHYCCKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (HAa KauyeCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHU 3apsaa, 3akoH OMa /sl yJacTKa ey, 3aKOH
Jlxoyns—JIeHna, 3aKkoH COXpaHEHHUsI JHEPTHH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMyITHPOBKY 3aKOHA M 3aITUCHIBATH €T'0 MAaTEMATHICCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTCKCTE CUTYalluil MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYUHHOCIICICTBEHHBIC CBS3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYCCKUX
IaroB ¢ Omopod Ha 1—2 W3yYCHHBIX CBOWCTBA (PU3NUYCCKHUX SIBJICHHMA,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3amadyd B 2—3 JCHCTBHSI, WCIONB3Yys 3aKOHBI H
(GopMyITbl, CBsI3BIBAIONINE (U3MUYECKHE BEJIWYMHBI: HA OCHOBE aHaJH3a
YCIIOBHSI 3a/layll 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX IS pEIICHHs] 3aJadd, BBIOMPATh 3aKOHBI H  (QOPMYIIHL,
HEOOXOoAMMbIE Il €€ pelICHHs, TPOBOJHUTH PACYETHl M CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PU3NIEeCKON BEIIMUMHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
NpOBEPSIEMOE  TPEATIOIOKEHUE, OICHWBATh TPABUIBLHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIEcca OCTHIBAHUS U
HarpeBaHWsl TPU M3IYYEHUH OT [BETA H3Iydaromed (MOTIOMArOIICH )
MOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJIBI OT TEMIEPATypPhl KHIKOCTH U
wiomaan €€ TOBEPXHOCTH, DOJEKTPU3AIMS TeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aMMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alisl MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,
CBOMCTBA DJEKTPOJBHUTATENsl IOCTOSIHHOTO TOKa): (opmymupoBaTh



MpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py10BaHUs, OMMCHIBATH X0 ONbITA U (POPMYIUPOBATH BHIBOIBI;
BBITNIOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENIBHON BIAKHOCTHU
BO3JyXa, CHJIbl TOKAa, HAINpPSHKEHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTATh
U3MEPEHUN ¢ y4€TOM 3aJaHHON a0COIIOTHOM OTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
IpYrod C UCHOJIb30BAHMEM  TMpPSIMBIX  HM3MEpEHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U YACIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAampsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIEIOBaHUE TMOCIEAOBATENIbHOTO M  MapaJyIeIbHOIO  COEIMHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJENIOBaHHE, COOMpATh YCTAaHOBKY U
BBIMIOJHATh M3MEPEHUs, CIenys NpPeIoKEeHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTAThl OJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHI U TpaUKOB, 1eTIaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKLUU, U
BBIYHCIISITh 3HAUEHUE BEJINYUHBIL;

coO01aTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OOPOM HAa UX ONMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), BJIEKTPUYECKHUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ysl 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIIBHBIC
prOOPHI IO CXEMaM M CXeMATHYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTelb BHYTPEHHErOo CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENILHBIM U MapaJljIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
yCIIOBHBIE 0003HAUYEHHUS FTEMEHTOB JIEKTPUUECKUX IIeTICH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUU B IOBCEIHEBHOMU



AKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYUIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOIO COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIENSATh HH(OPMAIUIO, KOTOpas ABIsSETCA
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YUYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
AUTEepaTypy GU3HUECKOro COACpKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
ceru HTepHer, Biaxers IpuUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHOpMalMIO U3 HECKOJBKUX HCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCIIE yOJIMYHO MPEICTABIATH PE3YyIbTaThl IPOSKTHOU
WJIY UCCIIEI0BATENBCKOU €SI TEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BATh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (HU3uMKH, CONPOBOXKIATH
BBICTYILJICHUE [IPE3EHTALUEN;

OpU BBIMOJTHEHUH YUYEOHBIX IPOECKTOB W HCCIECAOBAHUMA (PUBMUYECKHUX
IPOILIECCOB PACIpENesATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CJICIUTh 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIbHOCTD IPYIIIbI, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJIEUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K xonity oOyuenusi B 9 Kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD y OOYUAIOIMIUXCS YMECHUI:

UCIIOJIB30BAaTh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHYECKOTO MBIKECHHUS, Hedopmalius
(ympyrasi, TacTU4ecKkas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
LHEHTpP TSAXKECTU TBEPIIOTrO Tella, paBHOBECUE, MEXaHUUECKUE KOoJieOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIICKTPOMArHUTHbIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCIYCKaHUS M TOTJIOMICHUS, anbda, OeTa- U raMMa-u3IydeHHUs,
W30TOIIbL, S/IEPHAsl SJHEPTEeTUKA,

paznuyath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
NaJICHUE TEJI, PABHOMEPHOE JIBMKECHHUE 10 OKPY>KHOCTH, B3aUMOJCHUCTBUE
T€J, PEaKTUBHOE JIBI)KEHUE, KojieOaTelbHOE IBHKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJE€OaHUs), PE30HAHC, BOJHOBOE JIBMXKEHHUE, OTpPaKeHUE



3ByKa, MPSIMOJIMHEWHOE PacIpOCTpaHEHUE, OTPAKECHUE W MPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OEIoro cBeTa B
CIEKTp M CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETA,
€CTECTBEHHAsI PaJMOAKTHUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIHEKTpa
U3JTyYCHHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NUIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MYECKHX  SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBICHUS B TMPUPOIE:
NIPWINBBI U OTJIUBBI, ABMKCHHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHE BOJHBI, I[yHaMH, 3X0, IIBeTa TeJ,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JIEHCTBHE BHJIMMOTO,
yJIbTPaUONICTOBOIO W PEHTICHOBCKOTO M3JIyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIyYd, DPaJUOAKTHBHOE H3ITyUYCHHE
NPUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJWOAKTHBHBIX W3IYYCHUH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (NMPU3HAKU) (U3HUCCKHUX
SIBJICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBJKEHUH, YCKOpPEHHUE, IMepeMelieHue, IMyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJIA TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HUMITYJIbC Tella, WMITYJIbC CHJIBI,
MexaHu4deckasi pa0oTa M MOIIHOCTh, TMOTEHIMATIbHAS JHEPrus Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS YHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKask SHEPT U, OJTHAS MEXaHUUECKasi SHEPTHs, IEPUO]T
M 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb MPEIOMJICHUS Cpelbl), TNpU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3yEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UUYECKUX BEIUYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUYMHY C JAPYTUMHU BEIUYMHAMH,
CTpOUTH TpaWKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YSl 3aKOH COXPAaHEHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
NPUHIAIT  CYNIEPMO3UIINA CHJI, TPHUHIMI OTHOCUTENbHOCTH [ ammies,
3aKk0oHBl HbIOTOHA, 3aKOH COXpAHEHUS HMMITYJbCA, 3aKOHBI OTPAKCHUS H
NIPETIOMJICHHS CBETA, 3aKOHBI COXPAaHEHUS 3apsSI0BOTO U MAaCCOBOTO YHCEI
P SIIEPHBIX PEAKIUAX, TMPU ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB C Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUPAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBI: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHUE, BBISBISATD
HEJO0CTaIOIIME WM U30BITOUHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOIUMbIE JJIi pELICHUs, NPOBOAUTH pacu€Tbl M  OLCHUBATH
PEANMCTUYHOCTH MOJYUYEHHOI0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElUTh NpH MOMOUIU
(Gu3MUEeCKHX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh MOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U OTIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢u3nyuecknx CBOWCTB Tell (M3y4yeHUE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a M *KECTKOCTH MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJIEOAHUH, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs MpeaMeTa B coOHparoien
JAUH3e, HAOIIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB HW3IyYECHHUS ):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY M3 H30BITOYHOro Habopa
000pyI0BaHMs, OMUCHIBATH X0/ OTIBITA U €T0 PE3yJIbTAThI, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOIUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHUH, ONpeaesss
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsSHUE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHoOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHH (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBMKEHHMM 0€3 HadYaJbHOM CKOpPOCTH, Iepuoaa
Koie0aHWi MaTeMaTUYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTHU
yrjla OTpakeHUsi CBETa OT yrIJjla MaJeHus U yrjia MpeJOMIICHUs] OT yrjia
najeHus): IJJAHUPOBAaTh HCCJIEJAO0BAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (DUKCHUPOBATH  pe3yabTaThl IOJYYEHHOW 3aBUCUMOCTH



bu3NYeCKUX BEIMYUH B BUAEC TaOMUIl U rpadUKoOB, NEIaTh BBIBOABI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPH PaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHHUYecKas padoTa W MOITHOCTb, YacTOTa W IEPUOJ
KoIeOaHW MAaTeMaTHYEeCKOro W TMPYKWHHOTO MAaSTHHUKOB, OINTHYECCKAs
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA  (POH): IIIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY U BBITIOJNHATH
U3MEpPEHUs, CIeAysl TMPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISTH 3HAUCHUC
BEJIMYMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3YJIbTaThl ¢ YIETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
000py10BaHUEM;

pa3auYaTh OCHOBHBIC TPU3HAKKW W3YYCHHBIX (HU3UYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUTaHeTapHast MOJIC)Ib aTOMa, HYKJIOHHAst MOJICITb
aTOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLMUINBI  JCHCTBUS  HU3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB € ONOpPOM Ha KX OMUCaHUS (B TOM YHCIIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHUS, paKera,
9XOJO0T, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJICHHMH MW  HE0OXoauMbple (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH MU3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, U3MEPUTETBbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelieHnr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMbI IS
MOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaxoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0pallleHnu ¢ MpUuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHECHHUS 3I0POBbs i COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITh TOUCK uHpOpManuu (GU3HYECKOTO COJCpKAHHS B
WNuTepnHere, caMoCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOINUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJTYUYCHHON MH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTTHUTEIHbHBIX UCTOYHUKOB;



MCIIOJB30BaTh MPH BBHIMOJIHEHWN yUEOHBIX 3a/laHuil HAYyYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOro COAEP KaHMs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiaaeTb NpuéMaMU KOHCIEKTUPOBAHHS — TEKCTa,
npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOIBKUX HCTOYHHKOB (U3MYECKOTO COJEpKaHus,
MyOIMYHO MPEACTABIATH PE3YIbTAThl MPOSKTHOW MU UCCIIEIOBATENbCKON
AeSITeNbHOCTH, TPU OTOM TPaMOTHO  HCIONB30BaTh  HM3YYCHHBIN
NOHATUHHBINA amnmapar H3y4aemMoro paszena (pU3MKd U COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTalued ¢ Y4eToM OCOOEHHOCTEH ayauTOpuun
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pasnen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6moreka [IOK
1.1 ®dusnka - HayKa 0 oae 2
13K - Hayka o HpHpos https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 duznveckue Be 2 1
VSTHCCRHIE BEIAHHBL https://m.edso0.ru/7f416194
1.3 EctecTBeHHOHAYUYHBI METO/T MO3HAHUS 2 1 bubmorexa OK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. IleppoHayaibHble CBeJIeHUS 0 CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 CrpoeHue BellecTBa 1
P B https:/m.edsoo.ru/7£416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ) 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2.3 A 2
TPETATHHIE COCTORRHA Bemectsa https://m.edsoo0.ru/7f416194
Hroro no pasneny 5
Pazpen 3. JIBuikeHne U B3anMOAeiCTBHE TeJl
b K
3.1 Mexanndueckoe IBUKCHUE 3 nommoreka O

https://m.edsoo.ru/7{416194



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

bubmuoreka [JOK

2 u 4 1
3 HEPIHA, Macea, [IIoTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 Cuna. Bugpt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
) TeJaMH, )XUJIKOCTSIMU U Tra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
JlaBIeHHe HKAKOCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOC(EpHOE TaBJIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3znea S. PaboTra 1 MOIIHOCTL. JHEPrus
bu6mmoreka [JOK
31 Pabora u monsocTs 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>-3 Mexanueckas sueprus 4 I https://m.edsoo.ru/7f416194
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgen 1. TenJioBblie siBJIEHUS
bubmmoreka [{OK
1.1 %
CTpoenue u CROHCTBA BemeCTBa 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CILTOBBIC TPOTIECChT > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znea 2. DuekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubnuoreka [IOK
) U UX B3aUMOJCUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 7| 20 2 7
OCTOSTHHBIN 3JIEKTPUUECKUNA TOK hitps://m.cdsoo.rw/7f418 Lce
2.3 Mar»uTHEBIE SIBJIECHUS 6 1 1.5 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 4
DICKTPOMATHHUTHAS KIS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5



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

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. MexaHuveckue siBJeHUS
11 MexaHn4ecKkoe IBMKEHUE U CIIOCOOBI €T0 10 | bubmmoreka [{OK
’ OINMCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMOJIeHCTBHIC Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHbBI COXpaHEHUsI 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3pen 2. Mexann4deckue KoJIe0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RATMHACCIHC ROACHAMIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAUHIICCKHE BOTHEL IBYR https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 3. DiieKTpoMarHuTHoOE 10Jie ¥ 3JIEKTPOMATHUTHBIE BOJHBI
11 DIEeKTPOMArHuTHOE MOJE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBL https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3aea 4. CBeroBEbI€e SIBJEHUSA



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

4.1 3aKOHBI pacIpOCTPaHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIuH3b1 ¥ onTUYECKUE TPUOOPHI 6 3 https:/m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3NIoKeHUe OeNoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bu6moreka [IOK
N " 4 1
5 CITyCKaHHWE U TMOTJIONICHUE CBETa aTOMOM https:/m.odsoo.r/7f4 1 adat
bu6moreka [IOK
52 CTpocHHe aTOMHOrO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepibie peaxui ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. IloBropuTe/ 1bH0-00001IAOIMIH MOY.Ib
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
JI:;H Tema ypoxa Bcero Kontpoabusie | Iparrireckie i[:;:eﬂnﬂ :g[?a[;?)ln;:fenbﬂble
padoThI padoTsbI pecypest

®du3nka — HayKa O MPHUPO/IE.

1 SAsnenus npuponpl. dusndeckue 1 https://m.edso0o.1u/3¢9c9366
SIBJICHHS
MexaHn4decKkue, TeIUIOBBIE,

2 3IIEKTPUYECKHAE, MATHUTHBIE, 1 https://m.edsoo.ru/df1{6{b8
CBETOBBIE, 3BYKOBBIE SIBIICHUS

3 DUSHHECKHE BEMHIHHEI I HX 1 https://m.edsoo.ru/6185¢e41e
U3MEPEHUE
Ypoxk-uccnenosanue "M3mepenue

4 TEMIEPATYPEL IPH TOMOTIHA 1 1 https://m.edsoo.ru/2312¢9d7
KUJKOCTHOTO TEPMOMETPA U
JlaT4yuKa TeMIeparypol"”
Kak ¢usuka u npyrue
€CTECTBEHHbIEC HAYKU U3YYalOT

5 1pupoALy. EcTecTaentonay bl 1 https://m.edsoo.ru/3842{3a4
MeToJ no3HaHus. Onucanue
(bu3MYECKUX SIBJICHHUH C TTIOMOIIBIO
MOJEIIen
VYpoxk-uccinenosanue "lIposepka

6 TUIIOTE3bI: JAIBHOCTH NOJIETA 1 1 https://m.edsoo.ru/145¢7ble

1rapuka, ImymeHHOro



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e

TOPU30HTAJIBHO, TEM 6OJILIJ_IC, 4eM
OoublIe BHICOTA ITyCcKa"

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBM>KeHHE YacTuIl BEIeCTBa

https://m.edsoo.ru/bedf4162

Ypok-uccnenoBanue «OMbITHI 11O
HaOJIIOCHUIO TETIJIOBOTO
pacIIupeHHs Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperaTHble COCTOSIHHS BEILIECTBA

https://m.eds00.ru/93dd87d7

11

B3anMocBs3p Mex 1y cBOWCTBaMU
BEILIECTB B PA3HBIX arperaTHbIX
COCTOSHMSAX U UX

ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.

Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI

https://m.edsoo.ru/bb22e4as

12

MexaHnndeckoe JBUKECHHE.
PaBHOMepHOE 1 HEpaBHOMEPHOE
JIBUKCHHE

https://m.edsoo.ru/43ceab19

13

CkopocTb. EquHUITBI CKOPOCTH

https://m.edsoo.ru/fdd6¢394

14

Pacuer IIyTH 1 BPEMCHU [ABUXKCHUS

https://m.edsoo.ru/f1164e28

15

Wuepiusi. 3akoH UHEPITUU.
B3anmopeicTeue Ten Kak npuurMHa
W3MEHEHUS CKOPOCTH JIBUKEHUS
Ten

https://m.edsoo.ru/7b9b482¢

16

IInotHocTh BemiectBa. Pacuer
Macchl ¥ 00beMa Tejia o ero
IJIOTHOCTH

https://m.edsoo.ru/4cd7ale8



https://m.edsoo.ru/12a57dbb
https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8

JlabopaTtopHas padora

17 «OmnpeneneHue MIOTHOCTH https://m.edsoo.ru/766f189
TBEPIOTO TEIA»

18 'I?GHICHI/IG SaAaT o TeM"e https://m.edsoo.ru/3f769a5a

[lnoTHOCTH BemecTBa

Cuna xak xapakTepucTUKa

19 B3auMoeiicTBus ten. Cuna https://m.edsoo0.ru/2546928¢
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «M3yuenue

20 SABHCHMOCTH PaCTIDRCHHIA https://m.edsoo.ru/afbd9bdd
(medopmaniun) mpyKUHBI OT
MIPUIIOKEHHON CUIIBI»

21 SBnenne Tarorenud. Cuma TSKECTH https://m.edsoo.ru/5f763ae9
CBs3b MEXTy CUJION TSKECTH U

22 Maccol tena. Bec Ttena. Pemenne https://m.edsoo.ru/511ca9df
3aza4 o teme "Cuia Tsokectu"”
Cuiia TSKeCTH Ha JpYrux IJIaHeTax.

23 DuU3NYECKUE XapaKTePUCTUKH https://m.edsoo.ru/3841287b
IJIaHET

24 Nsamepenue cun. Jlunamomerp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTb https://m.eds00.1u/594bb9cd
CrnoxxeHue aAByX cui,

26 HAIIPaBJICHHBIX 10 OJTHOM IIPSMOM. https://m.edsoo.ru/62elae35
PaBHOzelicTBYIOIIAsA CUIT

27 Pemterite sazat 1o TeMe https://m.edsoo0.ru/78755da8

"PaBHopeiicTBytomas cun"



https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8

28

TpeHue CKOJIbKEHHs U TPEHUE
nokosi. Tpenue B nmpupoae u
TEXHUKE

https://m.edsoo.ru/8481b4bd

29

JlabopartopHas pabora «3ydenune
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/99ea5ef7

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOACHCTBYIOIIEN CHIIBI

https://m.edso00.ru/38b267b8

31

Pemenue 3amay nmo remam: «Bec
tenay, «['padpuueckoe nzodpakeHme
cuny, «CUIIBDY,
«PaBHOACUCTBYIOIIAS CHUID»

https://m.edsoo.ru/f2fbfbaa

32

KontponbHas padoTa mo TemMam:
«MexaHHUecKOe IBUKEHUE,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I"padmueckoe N300paKeHUE CHITY,
«Cuib»

https://m.edsoo.ru/33fe531c

33

Hasnenue. CriocoObl yMEHbLIEHUS
U YBEJIMUYEHUS JaBJICHUS

https://m.edsoo.ru/e56bd875

34

JlaBiieHue ra3za. 3aBHCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIEPaTypPhl

https://m.edsoo.ru/41e7cacb

35

[Iepenaua naBieHuss TBEPABIMU
TeJaMH, )KUJKOCTSIMU U Ta3aMu.
3akon ITackans

https://m.edsoo.ru/ctb73461



https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461

JlaBiieHUE B )KUIKOCTH U Tase,

36 BBI3BAHHOC JCHCTBHEM CHIIBI https://m.edsoo.1u/8e8367b5
TSDKECTH
Pemenue 3anau o teme «/lapienue

37 B KMJIKOCTH U rasze. 3aK0H https://m.edsoo.ru/3c¢9f6fad
ITackamns»

38 Coobmaromuecs cocyabl https://m.edsoo0.ru/384621b8

39 I'mapaBnuueckuit mpece https://m.edsoo.ru/f6417ca4

40 MaHOMeTpH; Hopuresoi https://m.edsoo.ru/1{58766b
JKUJIKOCTHBIN HACcOC
Atmocdepa 3emiu. [Tpuunnb
CyILIECTBOBAHUS BO3yIIIHON

41 000109KH 3eMITH. 3aBUCHUMOCTh https://m.eds00.1u/9249b692
aTMoCc(hepHOT0 AaBJICHUS OT
BBICOTHI HaJl ypPOBHEM MOPS

42 Bec Bosnyxa. Ammocgeproe https://m.edsoo.ru/ccd4dad5
JIaBJICHHEC

43 H3mepenne armocgeproro https://m.edsoo.ru/22f14tba
naiienus. OnbIT Toppuyenu
3aBUCHMOCTH aTMOC(HEPHOTO

44 JABJICHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/6c48c524
Mops

45 Bapomerp-anepon. Armocdeproe https:/m.edsoo.ru/e7a99517
JIABJICHUE HA Pa3IUYHbIX BBICOTAX

46 Permenne sanad no Teme https://m.edsoo.ru/c12835a8

"ATtmocdepHoe naBieHue"”



https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524
https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8

47

JlelicTBUE )KUJIKOCTH M Ta3a Ha
IIOIPY’KEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlabopaTtopHas pabora
«OnpeneneHue BbITAIKUBAIOLIEH
CHUJIbI, ICVCTBYIOIIEH Ha TEJO,
IIOrPYKEHHOE B KUJKOCTbY

https://m.edsoo.ru/3749d5cc

49

JlabopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJE OT 00bEéMa
MOTPYKEHHOM B KUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/3¢11398¢c

50

IImaBanue Ten

https://m.edsoo.ru/celf25ac

51

JlaGopaTtopHas pabora
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJKHU U
orpeJiesiecHue e€
rpy30noabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenwne 3amad mo remam:
«IlnaBanue cynos.
BosnyxoruiaBanue», «/laBienue
TBEPABIX TN, )KUAKOCTEH U ra30B»

https://m.edsoo.ru/3373694e

53

Mexanuueckasi paboTta

https://m.edsoo.ru/8a8cac47

54

MommnocTts. EauHuIe MOITHOCTH

https://m.eds00.1u/4395592¢

55

VYpok-uccnenoBanue "Pacuér
MOITHOCTH, pa3BUBAa€MOM IIpH
HoabEME IO JIeCTHHUIE"

https://m.edso0o0.1ru/8e¢91821a



https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a

56

IIpoctsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha peruare

https://m.edsoo.ru/1283aa34

57

KonrponsHas pabora mo teme
«JlaBneHue TBEpABIX TEII,
XKUJKOCTEH U ra30By /
Bcepoccuiickas npoBepodHast
pabora

https://m.edsoo.ru/3¢391d99

58

PesepBubIit ypok. Pabora ¢
TeKCTaMHu 110 TeMe «/JlaBiieHue
TBEPABIX TEJ, KUAKOCTEN U ra3oBy» /
Bcepoccuiickas npoepodHast
pabora

https://m.eds00.ru/76988618

59

Poruaru B TexHuke, ObITY U
npupoe. JlaboparopHas pabora
«HccnenoBanue yciIoBUH
paBHOBECHS pblUara

0.5

https://m.edsoo.ru/85ed83cc

60

Pemrenue 3agay mo reMe «YCiI0BUS
pPaBHOBECHS pbIyara

https://m.edsoo.ru/6d1cdc72

61

Koaddurment monesnoro aecTeus
MexaHusma. JlaboparopHas padora
«3mepenue KII1/| HakinoHHOM
TJIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenue 3agau o reme "Pabora,
MoIiHocTh, KIT/1"

https://m.edsoo.ru/ab3c7eaf

63

MexaHnyeckasi 3HEPTHs.
Kunernueckast 1 moTeHIMaIbHAs
SHEprus

https://m.edsoo.ru/2delcc24



https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24

64

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPrUUu

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIEPUMEHT IO TEME
"DKcHepUMEHTaIbHOE OIpeieIeHIE
M3MEHEHUS KHHETUYECKON 1
MOTEHIIUATBFHON YHEPTUU TIPU
CKAaThIBAaHHMH TeJa MO0 HAKJIIOHHON
TJIOCKOCTH"

https://m.edsoo.ru/fbb989ba

66

KonTponbnas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPrUs»

https://m.edsoo.ru/1a4d3478

67

PesepsHsiit ypok. Pabota ¢
TEKCTaMU I10 TeMe "MexaHudeckoe
nBIxeHue"

https://m.edsoo.ru/355411fe

68

Peseprubiit ypok. Pabora ¢
TexkcTtamu 1o Teme "Pabora.
MomugnocTtb. OHeprus"

https://m.edsoo.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba
https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
0
‘:;11 Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂlrlﬂ zgga€2E:Tenbﬂble
padoTsbI padoThI pecypest

OCHOBHBIE TIOJIOKEHUS

1 MOTICRYJIAPHO-RHHCTHHACCKON 1 https://m.edsoo.ru/4b6b1523
TEOPUHU U MX OIBITHBIC
TTOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 https://m.edsoo.ru/51284758
Mogaenu TBEpIOTO, JKUAKOTO U

3 ra3000pa3HOro COCTOSTHUHN 1 https://m.edsoo.1u/7236¢919
BEIECTBA
OObsicHEHNE CBOWCTB TBEPIOTO,
XKUAKOTO U ra3000pa3HOro

4 COCTOSIHMU BeEIleCTBa Ha OCHOBE 1 https://m.edso0.1ru/94849842
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu

5 Kpueranmrieckue it avopevie 1 https://m.edsoo.ru/5d25b3dd
Tena

6 CMA:HBAHKE i KAIHILIAPHOCTS. 1 https://m.edso0.ru/8bb5494b
[ToBepxHOCTHOE HATSKEHUE

7 TennoBoe pacIMpeHHE U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBs3b TeMIiepaTypbl

8 CO CKOPOCTBIO TEIUIOBOT'O 1 https://m.eds00.ru/767b611b

JABMOKCHUA YaCTHI]



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b

Buytpennsis sHeprust. CriocoOsr
M3MEHEHUS BHYTPEHHEW SHEPrUU

https://m.edsoo.ru/7al61b6d

10

Bunael Tenonepenaun

https://m.edsoo.ru/e5c7ce2c

11

VYpox-koHpepeHus
"[IpakTHUecKkoe UCIIOIb30BaHNE
TEMIOBBIX CBOMCTB BCIICCTB U
MaTCprualoB B LCIIAX
sHeprocoepekeHus "

https://m.edsoo.ru/47298c48

12

KommuectBo Temnorel. Y aeiapHas
TEIIOEMKOCThD

https://m.edsoo.ru/eb498cle

13

VYpaBHEHHE TEIUTOBOTO OasiaHca.
TennooOMeH u TeTIOBOE
paBHOBecHe

https://m.edsoo.ru/6aefSeca

14

JlaGopaTtopHas pabora
"UccneqoBanue IBJICHUS
TeII000MeHa MPU CMEITMBAHUT
XOJIOJTHOM U ropsiyeit Bobl"

https://m.edsoo.ru/b1634a45

15

PacueT konnuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO JJIsA HarpE€BaHUs
TCJa U BBIACIIAACMOI'O UM IIpU
OXJTaXACHHUHN

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTopHas pabora
"Onpenenenue yneabHOU
TEIMJIOEMKOCTH BeniecTna

https://m.edsoo.ru/aabf9721

17

3Hepr1/m TOILIMBA. Y AeTbHas
TCIIOTAa CTOpaHUA

https://m.edsoo0.1ru/2cf8923b



https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48
https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJIIMYECKUX TeJl. Y ieTbHast
TEIUIOTA TJIaBJICHUS

https://m.edsoo.ru/5¢93abab

19

JlabopaTtopHas pabora
"Onpenenenne yaenbHON TeIOTHI
TJIaBJIEHUS Jbaa"

https://m.edsoo.ru/9cb89b68

20

[TapooOpa3oBaHue U KOHICHCAIIHSL.
Hcnapenue

https://m.edsoo.ru/943361ac

21

Kunienne. Y nenpHas Temiora
mapooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATyphI
KHUIIEHUSI OT aTMOC(EepHOTO
JTaBJICHUS

https://m.edsoo.ru/edc6ece3f

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHas pabora
"OnpeneneHne OTHOCUTEIbHOM
BJIAKHOCTH BO31yxa"

https://m.edsoo.ru/17eeb2af

23

Pemenne 3a1a4d Ha onpeneacHue
BJI&YKHOCTH BO3/TyXa

https://m.edsoo.ru/9197285d

24

[IpuHIMIBI PaOOTHI TETLIIOBBIX
nsurareneit. [Taposas TypOuHa.
JIBurarens BHyTPEHHETO CrOpaHUs

https://m.edsoo.ru/al4fldbc

25

KII/I TeryoBoro aBuraters.
TennoBble IBUTATENN U 3AIUTA
OKpY>Karolle Cpepl

https://m.edsoo.ru/clc67641

26

3akoH COXPAHCHUSA U ITPEBPAICHUA
OHCPTHUH B TCIJIOBBIX IMPOLECCAX

https://m.edsoo.ru/89535ae3



https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3

27

[ToaroToBKa K KOHTPOJBHOM paboTe
1o teme "TemnsoBrle IBJICHUSL.
W3MmeHeHne arperaTHbIX COCTOSTHUN
BeniecTBa"

https://m.edsoo.ru/dfea43fc

28

KonrponsHas pabora o teme
"TermoBsle sBienus. U3menenue
arperaTHbIX COCTOSTHUH BermiecTBa"

https://m.edsoo.ru/64eb961f

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/17ef865b

30

Ypoxk-uccnenopanue
"OnexTpuszanus Ten MHAYKIUEH 1
IIpY CONPUKOCHOBEHUN"

https://m.edsoo.ru/1de2a6dc

31

B3aumopeiicTBue 3apspKEHHBIX TEIT.
3akon Kynona

https://m.eds00.1ru/9753¢836

32

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTB 2JIEKTPUUECKOTo
noJis. [IpuHnun cynepno3unuu
AIEKTPUYECKHX TOJIeH

https://m.edsoo.ru/46777142

33

Hocurenu snexTpuueckux 3apsioB.
DOneMeHTapHbIi 3apsaa. CTpoeHue
aToMa

https://m.edsoo.ru/d5afc8eb

34

[TpoBOHHMKYN U AUDIIEKTPUKH.
3aKOH COXpaHEHUSs AIEKTPUUECKOTrO
3apsiaa

https://m.edsoo.ru/f2d4al34

35

Pemenne 3amaq Ha MMPUMCHCHUC
CBOICTB QJICKTPUYCCKHUX 3apsa10B

https://m.edsoo.ru/5e7ea9¢cc



https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc
https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc

36

DNEeKTpUUYECKUI TOK, YCIOBHUS €ro
cyuiecTBoBaHus. McTtouHnku
AIIEKTPUYECKOIO TOKA

https://m.edsoo.ru/67367ddc

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpok-uccnenoBanue "Jleiicteue
AIEKTPUYECKOTO TIOJI Ha
MIPOBOJTHUKY U JUDJIEKTPUKH"

https://m.edsoo.ru/1b724c3e

39

DNEeKTPUYECKUN TOK B METAILIAX,
JKUJIKOCTSIX M ra3ax

https://m.edso0.ru/23935322

40

DJIeKTpUYECKas LEb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/e19acc53

41

Cuna Toxka. JlabopaTtopHas pabora
"M3mepenue u peryJiupoBaHue
cuiIbl TOKa"

0.5

https://m.edso00.ru/d67176b6

42

DIIEKTPUYECKOE HAMPSIHKEHHUE.
BoasT™metp. JIaboparopHas pabota
"M3mepenue u peryJiupoBaHue
HanpspKeHus"

0.5

https://m.edsoo.ru/6a219ef¥

43

COHpOTI/IBJ'IeHI/IC IMPpOBOAHHKA.
YaeneHOE COIIPOTUBJICHHUEC
BCIICCTBA

https://m.edsoo0.ru/98c1{226

44

JlaGopaTopHas pabora
"3aBUCUMOCTB JEKTPUUYECKOTO
COIIPOTHBIIEHUS IPOBOJHUKA OT €T0
JUIMHBI, IIJIOIAAN TOIIEPEYHOTO
cedeHus U Marepuana"

https://m.eds00.1u/8852b3cf



https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6
https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf

45

3aBUCHUMOCTEL CHJILI TOKA OT
HanpspkeHus. 3akoH Oma s
ydacTKa Ienu

https://m.edsoo.ru/224862ac

46

JlabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, WIYIIETO Yepe3 PEe3UCTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HarpspDKEHUs Ha pe3uctope”

https://m.edsoo.ru/8fbc7c5a

47

TlociemoBaTenpHOE U
MapajuieTbHOE COCTMHECHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/7314d541

48

Jlabopatopnas padora "IIpoBepka
MIpaBUJIa CIOXKEHHS HAMPSHKEHUN
MIPH MOCJIEeI0BATEILHOM
COCAMHEHHUH ABYX PE3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopatopnas padora "I[IpoBepka
MIpaBUJIa JUIsS CUJIBI TOKA MPU
napajyuieIbHOM COeAMHEHUN
pe3uctopon"

https://m.edsoo.ru/6b9fd546

50

Pemenue 3amau Ha IIPUMCHCHUC
3akoHa Oma AJI1 pa3JIM4HOIr o
COCOAUHCHUS ITPOBOAHHUKOB

https://m.edsoo.ru/24e36972

51

Pabora 1 MoOIIIHOCTH
ANEKTPUUECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.1ru/82114c5b

52

JlaGoparopHas paboTa
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUECKOro ToKa"

https://m.edsoo.ru/dd1d4d66



https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66

53

DNIEKTPUYECKUE LIETTH U
MOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUEC

https://m.edsoo.ru/f4fle71a

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/ENCTBUE

https://m.edsoo.ru/6e766¢29

55

VYpok-uccnenonanue "M3yuenune
MOJIEW TTOCTOSHHBIX MATHUTOB"

https://m.edsoo.ru/3ab2bd56

56

MarautHoe moe. MarauTHoe Iose
3eMJI U €ro 3HaYEHHUE IS KU3HU
Ha 3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsiabl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. ITocToOSTHHBIN
AIEKTPUYECKUN TOK"

https://m.edsoo.ru/325ebb45

58

KounTponbHas pabota o teme
"DnexkTpuuecKue 3apsbl.
3apsiKeHHBIE Tella U UX
B3auMozaeiicteud. [locTosTHHBIN
ANEKTPUIECKUI TOK" /
Bcepoccuiickas mpoBepouHas
pabota

https://m.edsoo.ru/18b3ac5f

59

PezepHblit ypok. Pabota ¢
TekcTaMu 1o Teme "[1oCTOsHHBIM
ANIeKTpUYEeCKHid ToK" /
Bcepocculickas npoepodHast
pabota

https://m.edsoo.ru/713efeab



https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab

60

OmnsiT Opcrena. MarautHoe nosie
3IEKTPUYECKOTO TOKa MarautHoe
I10JIC KaTyYIKU C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpumMeHeHue AIeKTPOMArHuTOB B
texauke. Jlaboparopuas padota
"N3y4yenue neiicTBUS MarHuTHOTO
I10JI Ha IIPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d419896¢

62

DNEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcrons3oBanue
SHGKTPOJIBI/IFaTeHeﬁ B TEXHUYCCKUX
YCTpPOWCTBaX U HAa TPAHCIIOPTE.
JlabGopaTtopHas pabora
"KoHcTpynpoBaHHue U U3yUYEHUE
paboTHI AIIEKTpOoABUTATENS "

https://m.eds00.ru/9¢99a4b7

63

OnbiTel @apajes. 3akoH
AIIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenua

https://m.edsoo.ru/2981el1db

64

Dnekrporereparop. CrocoOsl
TIOJTyYeHHs dIEKTPHIECKOH
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPruu

https://m.edsoo.ru/d926dc7f

65

[ToaroToBka K KOHTPOIBHOI paboTe
10 TeMe "DNEKTPUUYECKUE U
MAarHuTHbIE IBJIEHUS"

https://m.edsoo.ru/e35¢6336

66

KonTponbHas paboTa o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

https://m.edsoo.ru/fc544d96



https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96

PesepHblii ypok. Pabora c

67 TeKcTaMu 110 Teme "TernmoBbie 1 https://m.edsoo.ru/7d3485¢l
saBiIeHUs"
PesepsHbiit ypok. Pabora ¢
68 TeKCTaMH 110 TeMe "MarHuTHEIC 1 https://m.edsoo.ru/46a7afas
saBiIeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

Mexanndueckoe IBIKEHHUE.

1 a 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
CucreMa oTcyera.

2 OTHOCHUTENBHOCTE MEXAHUYECKOTO 1 https://m.edso0.ru/5¢869dc5
TIBIDKEHUSI
PasHoMepHoOe IpsIMOIMHENHOE

3 P P 1 https://m.edsoo.ru/bc342¢e86
TIBIDKEHUE
HepaBHoMepHOE npsAMOIMHEITHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTh
IIpsiMonuHeliHOE PaBHOYCKOPEHHOE

5 p p yeKop 1 https://m.edsoo.ru/cbb4116b
JIBHOKEHUE. Y CKOpEHUE
CkopocTh NPSAMOJIUHEITHOTO

6 PaBHOYCKOPEHHOTO JABH>KECHHUSI. 1 https://m.edsoo.ru/2c456185
I'paduk ckopoctu
JlaGopaTopHas pabora
"OnpeneseHne YCKOPEHU Tela IIpu

7 e yerop p 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBHXKEHHH 10
HaAKJIOHHOH MI0CKOCTH"
Co6oauoe nagenue teir. OnbITh

8 g a 1 https://m.edsoo.ru/163cf472

Tanmunes



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

PaBHOMEpHOE NBUXKEHUE IO
okpykHocTH. Ilepron u gacrora

9 . https://m.edsoo.ru/7a978b7a
oOparmenus. JInHeiHas U yriaoBas
CKOpOCTHU

10 LleHTpOoCTpEMUTEIIBHOE YCKOPEHUE https://m.edsoo.ru/21f74al3
I1 i H .B

11 CPBLIH 3AKOM HILIOTOHA. BEKTOp https://m.edso0.ru/8776289d
CHJTBI
Bropoii 3akoH HeroTona.

12 B https://m.edso00.ru/6b639d94
PaBHOelicTBYIOIIIAs cria
T i H .

13 PETHH SAKOH HbIOTOHA https://m.edsoo.ru/6155617¢
Cymiepnio3uniust Cuit
P

14 CLLCHHE 38731 Ha NPHMCEHEHHE https://m.edsoo.ru/52e8393d
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
P C

16 CHICHHE AT 1O TeMe «Ha https://m.edsoo.ru/3bf34e6¢
YOPYTOCTH
JlaGopaTopHas pabora

17 «OrnpeneneHue KeCTKOCTH https://m.edsoo.ru/aabebbc3
MIPY>KUHBDY

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P C

19 CHICHIE SAIAT HO TeMe «ta https://m.eds00.ru/97¢5¢938
TPEHUSD)
JlaGopartopHas paboTa

20 "Onpexnenenue ko3pduuenra https://m.edsoo.ru/78ff698c
TPEHUS CKOJIbXKEHUS"
Pemenne 3agau no reme "3akoHbI

21 Herorona. Cuna ynpyroctu. Cuina https://m.edsoo.ru/885c63el

TpeHus"



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1

22

Cuita TSHKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
IMaACHUA

https://m.edsoo.ru/c4cba3c3

23

VYpox-koupepenius "JIBrkeHue Tet
BOKpPYT I'PaBUTAIIMOHHOTO IIEHTpPa
(Conneunas cucrema). ['anmaktuxu"

https://m.edsoo.ru/6a48e5¢3

24

Pemrenne 3amau o treme "Cuita
TSDKECTH ¥ 3aKOH BCEMHPHOTO
TAaroreHusa"

https://m.edsoo.ru/8b4d9{83

25

[IepBast kocmMu4eckas CKOpOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBeCHe MaTepUAITLHON TOUKH.
AOGCOIIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPETUIEHHON OChIO BPAIICHHSI.
MowmeHT cuibl. LlenTp Tsxectu

https://m.edsoo.ru/a351cela

27

PaBHOBecue MaTepI/IaJILHofI TOYKH.
AOCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aernJ1éHHofI OCBIO BpaIleHus.
MowmenT cunebl. LlenTp TsxecTu

https://m.edsoo.ru/6872abf4

28

Permrenue 3agau mo reme "MoMeHT
cuibl. LleHTp TsKecTH"

https://m.edsoo.ru/77b2c6¢c5

29

[ToarotroBka K KOHTPOIBHOI paboTe
o TeMe "MexaHn4uecKoe IBHKEHHE.
Bsaumoneiicteue Ten"

https://m.edsoo.ru/2bath487



https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487

30

KonrponsHas pabora o teme
"MexaHN4eCcKOe IBIKEHUE.
Bsaumoneiictsue ten"

https://m.edsoo.ru/fc25194b

31

Nmnynec Tena. UMnyisc cuisl.
3aKOH COXpaHEHUs UMITYJIbCA.
VYupyroe u Heynpyroe
B3aNMOJICHCTBHE

https://m.edsoo.ru/251e6f13

32

Pemenue 3aau no teme "3akoH
COXpaHEHUs UMITyJbca'

https://m.edsoo.ru/c3cceebl

33

Ypok-koHpepenuus "PeakTuBHoe
JBUKECHHE B MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/8b5e27f1

34

Mexanudeckasi paboTa ¥ MOIITHOCTh

https://m.edsoo.ru/848ba637

35

PaGora cunbl TsKECTH, CUITBI
YOPYTOCTH U CUJIbI TPEHHUS

https://m.edsoo.ru/d7a7¢555

36

JlaGopaTtopHas pabora
«Ormpenenenre pabOThI CHITBI
TPEHUS TP PABHOMEPHOM
JIBYDKEHUH TEJa 10 TOPU3OHTAIBHON
TTOBEPXHOCTI)

https://m.edsoo.ru/667¢837¢

37

CBs13b SHEpruu 1 paboTHI.
[ToTenuuanpHas sHEpPTrUs

https://m.edsoo.ru/84817179

38

Kunernueckas sneprus. Teopema o
KUHETUYECKOW 3HEPruu

https://m.edsoo.ru/24d61ab5

39

3akoH COXpPAaHCHUSA SHCPIUU B
MCXaHHUKC

https://m.edso00.1ru/24661129

40

JlaGopartopHas pabota «3yuenue
3aKOHA COXPAHEHUS SHEPTUI»

https://m.edsoo.ru/48838ca3



https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/48838ca3

41

KonebarensHoe JABHKCHHUEC U €TO0
XapPaKTCPUCTUKHU

https://m.edsoo.ru/7b9859af

42

3aryxaromue KoieOaHus.
BriHyxieHHbIe KONIEOaHusI.
Pes3onanc

https://m.edsoo.ru/ad17f942

43

MareMaTnuecKkuii U Npy>KUHHBIN
MAasITHUKH

https://m.edsoo.ru/4a6aa385

44

VYpok-uccrnenoBanue «3aBUCUMOCTh
repuo/a KojieOaHui OT KECTKOCTH
TIPY>KUHBI U MACCHI TPy3a»

https://m.edsoo.ru/b1c¢7271b

45

[IpeBpamienue 3HEpruy npu
MEXaHMYECKUX KOJIeOaHUIX

https://m.edsoo.ru/8544337¢

46

JlaGopaTopHas pabora
«Ormpeenenne 4acToThl U epruoia
KOJICOAHUH TIPY>KUHHOTO MasITHUKA)

https://m.edsoo.ru/bald1d48

47

JlabGopaTtopHas pabora «IIpoBepka
HE3aBUCUMOCTH MEPUO/Ia KOJICOaHMI
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpoonbHbIe 1
TTOTNIEPCYHBIC BOJTHBI

https://m.edsoo.ru/8ed367¢e7

49

VYpoxk-koHpepeHus
"MexaHu4ecKue BOJIHBI B TBEPAOM
tene. CelicMMuecKre BOJIHbI"

https://m.edsoo.ru/ebd8d7b6

50

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYyKa

https://m.edso00.1ru/8a594969



https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/8a594969

51

Ypoxk-uccienoanue "Habmonenne
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

https://m.edsoo.ru/2b951238

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

https://m.eds00.ru/699¢3612

53

VYpok-koHbpepeHus "YIiIbTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckue KojaeoaHus u
BOJTHBI"

https://m.edsoo.ru/b347159¢

55

KonTponbHas pabota o teme
"3aKOHBI COXpPaHEHHUSI.
Mexanuveckue KoiaeOanus u
BOJIHBI"

https://m.edso00.ru/e9924b5e

56

BHCKTpOMal"HI/ITHOC II0JIC.
BHCKTpOMaFHI/ITHBIC BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CsoiicTBa SJICKTPOMArdHMTHBIX BOJIH

58

Ypok-koudepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBaHuE 3JIEKTPOMArHUTHBIX
BOJIH JJISI COTOBOM CBA3H"

https://m.edsoo.ru/48{68a2d

59

Ypok-uccinenosanue "HU3ydenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TesieoHa"

https://m.edsoo.ru/3cfac84a

60

Pemenne 3amaq Ha OIIPECACIICHUC
YaCTOTHI U JJINHBI
BHeKTpOMaFHHTHOﬁ BOJIHBI

https://m.edsoo.ru/ebe362a6



https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a
https://m.edsoo.ru/ebe362a6

61

DneKTpoMarHuTHasl IPUpPOAa CBETA.
CxkopocTts cBeta. BomHoBbIE
CBOMCTBA CBETA

https://m.edsoo.ru/ecb99257

62

Hcrounuku ceera. [Ipsmonuneitnoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u JlyHsl

https://m.edsoo.ru/f3de5613

63

3aKoH OTpa)kK€HUs CBeTa. 3epKaja.
Pemenue 3aga4u Ha npuMeHEHUE
3aKOHa OTpaKeHHsI CBETa

https://m.edsoo.ru/45e91872

64

[Ipenomnenue cBeta. 3akoH
MPEJIOMJICHHUS CBETa

https://m.edsoo.ru/3c5fOf5

65

[TonHOE BHYTpEHHEE OTpAKEHUE
cBera. Vcronp30BaHne OJIHOTO
BHYTPEHHETO OTPKCHHS B
OIITHYECKHX CBETOBOJAX

https://m.edsoo.ru/4e43afa2

66

JlaGopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH yriia
MPETOMJICHUS CBETOBOTO JIy4a OT
yrIJia majieHus Ha rpaHuile "BO3TyX-

nn

CTCKIIO

https://m.edsoo.ru/835faed9

67

Ypok-koHpepeHIus

" cnonp30BaHUE TIOJIHOT'O
BHYTPEHHETO OTPAKECHUS:
CBETOBO/IBI, OITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/2ce88641

68

JInna3elr. OnTHdeckas CHUila JIMH3BI

https://m.edsoo.ru/c6451cf4

69

ITocTpoenne n3obpakeHu B TMH3AaX

https://m.edsoo.ru/3b4b5edf



https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f

70

JlabopaTtopHas pabora
"Onpenenenne HOKyCHOTO
PacCCTOAHNA U OITHYECKOU CHIIBI
cobuparomei JTHH3bI"

https://m.edsoo.ru/911a47¢cb

71

Ypoxk-koupepenus "OnTuyeckue
JIMH30BBIE TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

I'na3 xak onrtnueckast cucTema.
3penue

https://m.edsoo.ru/d7aa88af

73

VYpok-koubepenus "JlepexTs
3penus. Kak coxpanuts 3peHue"
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cBETa
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OmnbiThl Pesepdopaa u muianerapHast
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bopa
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ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1.1

HCIT0JIb30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pasiindaTh ABJCHHA 110 OMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIINUX JAaHHOC (1)I/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUE HM3YyUYEHHBIX (PU3UYECKUX SIBJICHUHM B
OKpY’KarollleM MHUpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7auy B yueOHYIO, BbIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3HUUECCKUX SIBJICHUI

1.4

ONKCHIBATh M3yUYEHHBIE CBOICTBA Tel U (U3MUYECKUE SIBJICHMUS,
UCIIONB3Ysl (PU3MYECKHE BEJIUYUHBI, MPH ONUCAHUHU IPABHILHO
TPakTOBaTh (U3MUECKUNH CMBICT MCHOJIb3YEMBIX BEIWYMH, HX
0003HAUECHHUST U €IUHUIBl (UINYECKUX BEIMYUH, HAXOJIUTh
dopMyIbl, CBS3bIBAIONINE JAaHHYIO (U3UYECKYI0 BEIMYHHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTDH IpapuK U3yUEeHHBIX 3aBUCUMOCTEN

(1)I/ISI/ILIGCKI/IX BCIINYHH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUS WU IIPOLCCCHI,
HCIIOJIb3Ysl HU3YUYCHHBIC 3dKOHBI, IIpU 3TOM JaBaTb CJIOBCCHYHO
Q)OpMYHI/IpOBKy 3aKOHa MW 3allUCbiBaTb €ro MareMaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3UUECKUE SBJICHMSI, MPOLIECCHl U CBOMCTBA TeJl, B TOM
YhClie M B KOHTEKCTE CHUTyaludl MPaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISTb NPUYMHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe U3 1 — 2 Jornyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBAa (PM3UYECKUX SABICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3aaun B 1 — 2 1elCTBUS, UCIIONb3YsI 3aKOHBI U
dopmynbl, CBs3bIBaOLINE (U3UYECKUE BEIMYMHBI: HAa OCHOBE
aHajaM3a YCIOBMS  3a/Jayd  3alUChlBaTh  KpaTKoe  YCJIOBHE,
NOJCTABIATh (U3UUECKUE BEITUYMHBI B (HOPMYJBl W TPOBOJHTH
pacuérbl, HaXOAWTh CIPABOYHbIE JIAHHBIE, HEOOXOAUMBIE IS
peumieHuss  3a1a4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOHN

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELINTH TPH TTOMOIIH
(1)I/IBI/I‘I€CKI/IX METOJOB, B OIIMCaAHHMH HCCICAOBAaHUA BBIICIIATH
IpOBEpSieMOE  NpPENNoJIOKeHHe  (TMmoTesy),  pas3auyath U
HHTCPIIPETUPOBATH HOJ'Iy‘-IGHHBIfI pe3yibTaT, HAXOAWUTH OILINOKH B

XO0J¢€ OIbITa, A€JaTb BBIBOJBLI ITO €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHl MO HAONIOJACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3NYeCKuX  CBOMCTB  Teln:  (HOpMyIupoBaTh  IPOBEpPSEMBIC
MPEATNONOXKEeHUsSI, COOMpaTh yCTAHOBKY W3  MPEIIOKEHHOTO

000py/10BaHus, 3alKCHIBATh XOJ1 OTbITa U (POPMYJIHPOBATH BHIBOJIBI

1.10

BBITIOJHATH TMPSIMBIE U3MEPEHUS C MUCIOJIh30BAHUEM aHAJIOTOBBIX H
i (ppoBbIX MPUOOPOB, 3aNUCHIBATh MOKa3aHUS MPUOOPOB C YUETOM

3aJIaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTh  HMCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (U3HYECKOU
BEIIMYMHBI OT JPYrod C WCIOJIB30BAHUEM IMPSMBIX H3MEPCHHH,
y4acTBOBaTh B IUTAHUPOBAHMM YYEOHOT'O HCCIIEOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPCHHs], CICIys MPEIIOKESHHOMY
miaHy, (UKCUPOBATh pe3yJbTaThl TOJYYCHHOM 3aBUCHMOCTH
GU3MYECKUX BEIMYHMH B BUJIE MPEIIOKCHHBIX TaOIUIl U rpadrKOB,

ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCJIIMYHNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIMU: TIPU  BBIIIOJHCHUU I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYUCHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)I3TL InpaBHJia TCEXHUKU 0€30IMaCHOCTH npu pa60Te C

1a00paTopHBIM 000pyI0BaHUEM

1.14

YKa3biBaTb NPHUHIUIIBI JEeNCTBUSA HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTh MPHUHIIUIIBI JeicTBUA N3YyUYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOfICTB C IMOMOIIBbIO HX OIIMCAaHNA,




UCTIONB3YsS 3HAaHUS O CBOWCTBaX (DM3WYECKUX SIBICHUH U

HEoO0XoMbIe (PU3MUECKUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

NPUBOJIUTL TPUMEPHl (HAXOAUTh WH(POPMAIUIO O TPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWUA B
MOBCEIHEBHON JKM3HHM JUIS OOeCHedYeHHss OC€30MacHOCTH IPHU
oOpameHun ¢ npubopaMd W TEXHUYCCKUMHU YCTPOWCTBAMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPY’KAOLIEH cpelie

1.16

OCYIIECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaIuu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUN M MyTEM CpaBHEHUs Pa3IUYHbIX UCTOYHUKOB
BBIIETISATh MHPOPMALMIO, KOTOPasl SIBJISIETCS MPOTUBOPEUMBOM WIIU

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a/laHAN
Hay4YHONOMYJISPHYIO  JIUTEPATypy  (PU3UYECKOrO  COJEepKaHus,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceTh VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMaIUK U3 OJHOW 3HAKOBOW CHCTEMBI B JAPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 UCTOYHHUKOB HHPOpMaIuu (PU3HIECKOTO
COJICp KaHUs1, B TOM YHUCIIC ITyOJIMYHO JIENIaTh KPaTKUE COOOLICHHS O
pe3yibTatax IMPOEKTOB WM Y4YeOHBIX HCCIICOBAaHUM, TPU 3TOM
IPaMOTHO HCIOJb30BaTh M3YyYEHHBIH MOHSATHIHBIA ammapar Kypca

(bU3MKH, COMPOBOKIATH BHICTYIJICHUE PE3EHTAI[UCH

1.19

NP BBINIOJIHEHWM  yYE€OHBIX TPOEKTOB W HMCCIICIOBAHUM
pacrpefensiTe O00S3aHHOCTH B TpyMIEe B COOTBETCTBHH C
IIOCTaBJIEHHBIMHM 3a7adaMM, CJIEOUTHh 34 BBIINOJHEHUEM IIIaHa
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIbIL, BBICTPANBaTh KOMMYHHKATHBHOE

B3aPIMO,Z[eI>'ICTBPIe, YUUTBIBASI MHCHUC OKPYIKAOIINX

8 KUIIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂ(‘,Mble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJILHOI7l nporpamMmsbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

1.1

HCIIOJb30BaTh ITOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh IPOSIBICHUE M3YUEHHBIX (PU3UYECKUX SIBJICHUHA B
OKpY’KalollleM MUpE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPO/IE,
[P 3TOM MEPEBOAUTDH NMPAKTUUECKYIO 337a4y B yUeOHYIO, BBIIEIATh

CYILLIECTBEHHBIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh M3yUYEHHBIE CBOICTBA Tel M (U3HUYECKUE SIBICHMUS,
UCIIONB3Ysl (PU3MYECKHE BEJIWYUHBI, MPH ONUCAHUU MPABHIBLHO
TpPakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
0003HaUeHHUST U €IUHUIBl (U3NYECKUX BEIMYUH, HAXOJUTh
dopMyIbl, CBSI3bIBAIOIINE JaHHYIO (U3WYECKYI0 BEIMYHMHY C
JIPYTMMH BETUYMHAMHU, CTPOUTDH IpapUKu U3y4eHHBIX 3aBUCUMOCTEN

(bU3NYEeCKNX BEIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, PU3UUECKHUE SBJICHUS U MPOLIECCHI,
UCIIONB3Ysl M3Y4YEHHbIE 3aKOHBI, IPHU 53TOM JaBaTh CJIOBECHYIO
GopMyIUpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4YecKoe

BBIpaKEHUE

1.6

OOBACHATH (PU3UYCCKUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE€ CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE U3
I — 2 noruyeckux ImIaroB ¢ MOMOIIbO 1 — 2 M3yYEHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/I3I/I‘ICCKI/IX 3daKOHa HUJIKM 3aKOHOMCPHOCTH

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Y: 3aKOHBI U
Q)OpMYHBI, CBA3bIBAIOIIHEC (1)I/I3I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
aHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHUC, BLISBIIATH
HEAOCTATOK MOAHHBIX JId PCHICHUA 3a/1da4du, BBI6I/IpaTB 3aKOHBI H
(l)OpMy'J'H:I, HeO6XOI[I/IMLIe s eé peuicHus, MpoOBOAUTDH paC‘IéTLI n
CpaBHHUBATL IIOJIYUCHHOC 3HAUCHUC (I)H3HHCCKOIZ BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J’ICMLI, KOTOPBIC MOKHO PCIIWUTH IIpU IMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOHAOB, HCIOJIB3Yyd OINHCAHUC HCCICAOBAHMA,




BBLICIIATH IMIPOBEPACMOC NPCAIIOJIOKCHNUEC, OLICHUBATL IMTPAaBHUJIbHOCTD

MnopsaKka NpoBCACHUSA UCCIICAOBAHUA, ACTIATh BHIBO/bI

1.9

POBOAMTH OMBITHI MO HAONIOACHUIO (PU3UYECKHUX SIBICHUH WU
(GU3NYECKUX  CBOMCTB  Tell:  (OpMyIHpOBaTh  IMPOBEPSCMBIC
MPEIIONIOKEHUS, COOMpaTh yCTAaHOBKY W3  MPEII0KEHHOTO

000py/10BaHusl, ONUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MUECKUX BEJIMYMH, CpaBHUBATh
pe3yapTaThl HM3MEpPEeHUH ¢ y4€TOM 3aJlaHHOM  abCONIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTh  HCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (U3HUECKOU
BEJIIMYMHBI OT JIPYrOM C HCIHOIb30BAHUEM TMPSIMBIX H3MEPEHUN:
IJIAHUPOBATh HCCIIECOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHITH
W3MEpPEeHUs, Clenys TPeMIOKEHHOMY IUlaHy, (DUKCUpOBaTh
pe3yabTaThI MOTYYEHHON 3aBUCHMOCTH B BHJI€ TAaOIUIl U TPAPUKOB,

JACJIaTh BBIBOABI 110 PE3YyJIbTaTaM MCCICA0OBAHHUA

1.12

IPOBOAUTH  KOCBEHHBIE U3MEpPEHMs]  (PU3MUECKHUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEOys MNPEeIJIOKEHHON HHCTPYKIUH, U BBIYHCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB IIpaBuJiIa TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, UCIOIB3Ys
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacio3HaBaThb IIPOCTBIC TCXHUYCCKHUEC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI 10 CX€MaM U CXEMAaTUYHbIM pUCYHKaM, COCTABJISAITh CXEMbI
QJICKTPHUYCCKHUX Herner ¢ MOocCJeJOBaTelIbHBIM U mapajiCJIbHbIM
COCAUHCHHUEM JJICMCHTOB, pa3jindad YCJIOBHBIC 0003HaYCHHS

QJICMCHTOB 3JICKTPUYCCKUX Lenei

1.16

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O HpUMepax)
NPaKTUYECKOTO  MCIOJIb30BaHMs  (PU3MYECKMX  3HAHMA B
NOBCEHEBHON KU3HM il obecreueHUs OE€30MacHOCTH MpHU

O6paH_[eHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U CO6JHOZ[CHI/ISI HOPM 3KOJIOI'HYCCKOro

MOBEJICHUS B OKPY’KAOUIEH cpelie

1.17

OCYHICCTBIIATh TMOUCK HH(POpMauu (U3HYECKOTO COJIEPKaHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN M TyTEM CpaBHEHUS
JIOTIOJTHUTEIIFHBIX WMCTOYHUKOB BBIJICIATh HHPOPMAIHIO, KOTOpas

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIOJIb30BaTh TIPU BBINOJHEHUM YYEOHBIX 3aJaHUl Hay4dHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COAEp)KaHUS, CIpPaBOYHbBIE
Marepuansl, pecypcbl ceth MHTepHeT; BiageTh NpuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(OPMaLIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3laBaTb COOCTBEHHbIE IMCBMEHHBbIE W  KpaTKUE YCTHBIE
coolOmieHusi, 0000mas WHPOPMAIUIO U3 HECKOJBKUX HCTOYHHUKOB
¢u3nyecKkoro coiepkKaHus, B TOM 4YHCJe MyOJUYHO NPEICTABISATH
pe3yJIbTaThl MPOEKTHOMN WIIA UCCIIEIOBATEIbCKOMN A TENbHOCTH, TIPH
3TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHSATHWHBINA ammapar

Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYIUICHHE MTPEe3eHTaluen

1.20

IIPU BBINOJIHEHUN YY€OHBIX MMPOEKTOB U UCCIeI0BAaHUN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 0053aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJIEHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHUEM IlJIaHA
JNEUCTBUMI M KOPPEKTUPOBATh €ro, aJIeKBaTHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIbl, BbICTPAUBAThH
KOMMYHHKaTUBHOE  B3aMMOJCHCTBHE, MpPOSBISST  TOTOBHOCTH

paspemiatb KOHMIUKTHI

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3invaThb ABJICHUS 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘16CKO€ SIBJICHUC

1.3

PacCrio3HaBaTb HNPOSABIICHUC HU3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBIICHHII B

OKpYyIKarumeM MHUpe, B TOM YUCIIC (I)I/ISI/I‘ICCKI/IC SABJICHUS B IpUpPOAC,




IPY 3TOM IEPEBOJUTH NMPAKTHUECKYIO 3a/1a4y B YUEOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PU3NICCKUX SIBIICHUI

1.4

ONKCHIBATh M3Y4YCHHbIC CBOWCTBA Tel U (PU3MUECKHE SIBICHHS,
UCTIONB3ys (pU3MUecKre BENUYMHBI, NpPU OINWCAHWU IPABHIBHO
TPaKTOBaTh  (DU3NYECKUH  CMBICH  HCIOJB3YEeMBIX  BEIHYUH,
0003HaYeHHs ¥ EAWHUIBI (QU3NYECKUX BEIWYHMH, HAXOAUTh
(GopMyIBI, CBS3BIBAIONINE JTAaHHYIO (HU3UYECKYI0 BEIUYHHY C
JIPYTUMU BeTMYMHAMHM, CTPOUTH IpapuKK N3yUeHHBIX 3aBUCUMOCTEH

(bU3HYEeCKUX BEIMYUH

1.5

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCIIONb3ysl M3YYEHHBIE 3aKOHBI, MPU 3TOM JlaBaTh CJIOBECHYIO
GbOpMyTUPOBKY 3aKOHa U 3alKChIBaTh €ro MaTeMaTHU4ecKoe

BBIpa)KCHUE

1.6

OO0BACHATH (hr3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBIABJIIATH HpI/I'-II/IHHO-CJ'Ie}ICTBeHHBIe CBsI3H, CTpOI/ITI) O6’b$ICHeHI/Ie n3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

buznyecKux SBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIC 3a7add (OMUparoluecs Ha CUCTeMy u3 2 — 3
YpaBHEHHIA), HCIIONB3Ysl 3aKOHBI H (OPMYJIBI, CBS3BIBAIOIINE
¢u3uvecKkue BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIOBHE, BBIABISATH HEIOCTAIONINE WM
M30BITOYHBIC IaHHBIE, BRIOWPATh 3aKOHBI ¥ (POPMYIIBI, HEOOXOTUMBIE
JUIsS. PEUICHHUs, TIPOBOJAMTh PACYEThl U OLICHUBATh PEATMCTUYHOCTD

INOJIy4YCHHOI'O 3HAaUCHUA (bI/ISI/I‘IeCKOﬁ BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOKHO PCHIMTL IIPpH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIb3Y: OIMMCAHNEC NUCCIICAOBAHN, BBIACIIATH
IMPOBCPACMOC IPCAINIOJIO0KCHUC, OLCHHMBATH IIPABHUJIbBHOCTH IIOpSAAKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIAaTb BbIBOIbI, HHTCPIIPECTHPOBATDH

PE3yJIbTaThl Ha6HIO,Z[eHHI>’I " OIIBITOB

1.9

IMPOBOAWTL OIIBITBHI IIO Ha6JHOI[eHI/IIO (I)I/I3I/I‘IGCKI/IX SIBJICHUH WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB TE€NI: CAMOCTOSTEIIHLHO C06I/IpaTB YCTaHOBKY H3
M30BITOYHOTO Ha6opa O60py,[[OBaHI/I$I, OIIUChIBATh XOJ OIIbITa U €ro

pe3yabTaThl, HOpPMyITUPOBATH BBHIBOIBI




1.10

OPOBOJIUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX HU3MEPEHU,
OIIpeIeyIsisl CPeHEee 3HAUYCHHE M3MEpsSIeMOM BEMYUHBI (POKyCcHOE
paccrosiHie coOuparoiel JTHH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTEIBHOTO Iprudopa)

1.11

IPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN: IUIAHUPOBATh HCCIIE0BaHUE,
CaMOCTOSITEIIFHO COOMpaTh yCTAHOBKY, (PHMKCHPOBATH PE3YJIbTATHI
NOJYYCHHOHM 3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUAC TaOiIHMuu

rpauKoB, JIe1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOAMTH  KOCBEHHBIE  U3MEPEHMs]  (PU3MUECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMS, CIeAys MpeiIOKEHHON
WHCTPYKUHH, BBIYUCIISITH 3HAYEHUE BEIMYMHBI M aHAIU3UPOBATh
MIOJIyYEHHbIE pe3yibTaThl C YYETOM 33JaHHOM IOIPEIIHOCTH

n3MEepeHu i

1.13

coOnoaTh MpaBuUjla TEXHUKH O€30MacHOCTH TMpu paboTe cC

nabopaTOpHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKHX MOJAENCH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO0, TOYEHHBIN
UCTOYHUK CBETa, JIy4, TOHKas JIMH3A, IJIAHETapHasi MOJENb aroma,

HYKJIOHHasd MOJACJIb aTOMHOI'O sapa

1.15

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, UCIOIB3Ys
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIUMbIE

(1)I/ISI/ILIGCKI/IC 3dKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMbl M CXEMATUYHLIC PHCYHKU HN3YYCHHBIX
TCXHHUYCCKHX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHUYCCKUX ITPOLECCCOB IIPU PCHICHHUHA y‘le6HO-HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMBbI IJIs IOCTPOCHHA H306pa)KeHHﬁ B IINTIOCKOM

3epKaie ¥ cobuparomieil TuH3e

1.17

IPUBOAUTH TpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O NpUMepax)
NPaKTUYECKOTO  MCIOJIb30BaHUs  (PU3MYECKMX  3HAHUA B
NOBCEHEBHON KU3HM s obOecrieueHUst O€30MacHOCTH IpHU

O6paH_[eHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U CO6HE1HCHHﬂ HOPM 3KOJIOI'HYCCKOro

MOBEJICHUS B OKPY’KAOUIEH cpelie

1.18

OCYHICCTBIIATh TMOUCK HH(POpMauu (U3HYECKOTO COJIEPKaHUS B
cetr IHTEepHET, CaMOCTOSTENTLHO (DOPMYITHPYSI TOMCKOBBIN 3aIpoc,
HAaXOAWTh TyTH ONPEACICHHS JOCTOBEPHOCTH  ITOJIYYCHHOMN
uH(pOpMaIM Ha OCHOBE MUMEIONINXCS 3HAHWUN W JOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BaTh TPH BBHINOJHEHUM YYEOHBIX 3aJaHUl Hay4dHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COAEpIKaHUS, CIPaBOYHbBIE
Marepuansl, pecypcbl ceth MHTepHeT; BiageTh NpuUéMamMu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHus HH(OPMaLIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3aaBaTthb COOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I U3 HECKOJIBKHX HCTOYHHKOB (bHSI/IquKOFO
coJiepKaHusl, MyOIMYHO MPEICTaBIATh PE3YJIbTaThl IPOSKTHON WU
HCCIENOBATEIbCKON  JEATEIbHOCTH, TPH  3TOM  T'PAaMOTHO
WCIOJb30BaTh H3YYEHHBIM MOHSATUWHBIA anmaparT H3y4yaeMoro
pasnena GU3MKH U CONPOBOXKIATh BBICTYIUJICHHE MpEe3eHTalueil ¢

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

1.21

IIPU BBITMOJIHEHUN YY€OHBIX MMPOEKTOB U UCCIEI0BAaHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiTh 0053aHHOCTHU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHUEM IUJIaHA
JNEHCTBUII M KOPPEKTUPOBATh  €ro, aJIeKBaTHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIbl, BbICTPAUBATH
KOMMYHHKaTUBHOE  B3aMMOJCHCTBHE, MpPOSBISST  TOTOBHOCTH

pa3pemniath KOHQIUKTHI




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MUPA

1.1

®u3nka — Hayka O HIpuUpoAae. SIBIeHHs NpPUPOIBI.
@u3nyecKue SBJICHHS: MEXaHUYECKUE, TEIUIOBBIE,

OJICKTPUYCCKNUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

®uznueckue BeauuuHbBL. M3mepeHue (duznueckux
BenmuuuH. ®usuyeckue npubopsl. IlorpemHocTs

n3MepeHnil. MexxayHapoiHas CUCTEMA €TMHUI]

1.3

EcrecTBeHHOHay4YHBI METOJ] MO3HAHUS: HAOIIOICHHE,
MTOCTaHOBKA HAYYHOT'0 BONPOCA, BBIABMKEHHUE THUIIOTES,
SKCIIEPUMEHT T1I0 TIPOBEPKE THIIOTE3, OOBICHCHHE

HaAOJIFOIAEMOT0 SIBJICHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:
N3mepenne paccTosiHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TEJ.
Uzmepenue TEeMIIEPaTypPbl npu MTOMOIIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTYHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: AaTOMbI MW MOJICKYJIbI, HX
pPasMECPHhI. OHLITLI, JOKa3bIBarOMIUEC JHUCKPETHOC CTPOCHHUC

BCIICCTBA

2.2

JBwxenne uyactul BemectBa. CBsI3b  CKOPOCTH
JIBWKEHHUSI 4YacTULl C Temmeparypoid. bpoyHoBckoe

nBxeHue, mddysus

2.3

BzauMoneiicTBue YacTHIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKMBAHUC




Ar PEraTHbIC COCTOAHUA BCIICCTBA: CTPOCHUC I'a30B,

KUJIKOCTEH W TBEPHABIX  (KPUCTAUIMYECKUX)  TEJl.

2.4 B3aumocBsa3p Mexay CBOMCTBaAaMM BELIECTB B Pa3HbIX
arperaTHbBIX COCTOSIHUAX W WX aTOMHO-MOJEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTuueckue padboOThI:
Onenka jauaMerpa aroMa METOJIOM psAIoB  (C
UCIOJIb30BaHueEM (oTorpaduii).
2.6 OnpIThl 10 HAONIONEHUIO TEIMJIOBOIO PACIIMPEHUS

ra3os.
OnpiThl 1O OOHapyXeHUIO0  JIEHCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

11 Mexanundeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
312 Cxopoctb. CpenHsisi CKOPOCTh TPU HEPABHOMEPHOM
' JBWKEHHUH. Pacuér myTH u BpeMEeHU IBHKEHUS
SlBnenne nHepuuu. 3aKOH MHEpHUU. B3anmoneicTeue
33 T€J KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpTHOCTH Tena
34 [InotHocte  BemectBa. CBA3b  IUIOTHOCTH — C
. KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BelllecTBa
3.5 Cuita KaKk XapakTepUCTUKA B3aUMOJACHUCTBUS TN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
. MOMOILBIO JUHAMOMETPA
37 SIBnenue taroteHus u cuia tskectd. Cua TsHKeCTH
. Ha Jpyrux miaaHerax. Bec Temna. HeBecomocth
13 Cuna Tpenusi. TpeHHE CKOJNBXEHUS U TPEHHE MOKOS.
. Tpenue B npupoae U TEXHUKE
3.9 CnoxxeHue Cuil, HapaBJEHHBIX 1O OJHOW MPSIMOM.
. PaBHOnelcTBYIOIIAs1 CUT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUKEHMS
(wapyka B OKHJIKOCTH, MOJEIM 3JIEKTPUYECKOTO
aBTOMOOWISE M Tak gjanee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIBKCHHsI OpycKa WJIM MIapuKa II0
HAKJIOHHOM IuIOcKOCTH. OnpeneneHue IUIOTHOCTH
TBépHoro  Tena.  OnbIThl,  JAEMOHCTPUpPYIOLINE
3aBHCHMOCTD pacTshKeHus (aedopmarn) npyKUHbI OT
OPWIOKEHHOM cuiibl. OIBITHI, JIEMOHCTPUPYIOLINE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHMSI OT Beca Tena U

XapakTepa COINPUKACAIOIINXCS TOBEPXHOCTEN

dusnueckne SBIICHUS B mpupoac: NpuMEpPbI ABUKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHU B )KUBOM U HEKHUBOM ITPUPOJIE,
NEMCTBHE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHu4eckue yCcTporucTBa: JMHAMOMETP, MOJIINITHUKA

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

Hasnenue tBEpmoro Tema. CrnocoObl YMEHBIICHUS M

YBCIIUYUCHUA JaBJICHUSA

4.2

JaBnenne raza. 3aBUCHUMOCTH JaBJICHHS Tras3a oOT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIIAMH, KUAKOCTSIMHU 1

razamu. 3akoH Ilackans. [IlHeBMaTHUECKHE MaIIHEI

4.4

3aBUCHMOCTh  JIaBJICHUS JKHJKOCTH OT TJTyOWHBI.
I'mapocraruyeckuii Mapajiokc. CooOmaroruecs

COCYJHhI. r UAPaBIMYCCKUE MEXAaHNU3MBI

4.5

AtMocdepa 3emun u aTrMocepHOe aBICHHUE.
[IpuuuHbl  CyleCTBOBaHMS BO3AYLIHOW OOOJOYKHU
3emuIH. OmnbiT Toppuueru. 3aBUCUMOCTh
aTMoc(epHOro JAaBlieHUS OT BBICOTHI HAJl YPOBHEM

Mops

4.6

N3mepenue atmocdepHoro aasnenus. [Ipubopsl ams

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JelicTBre XKUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BeiTankuBaromias (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxornaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT
o0béMa NOrpyXKEHHOW B JKUIKOCTb YACTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUIIbI, JAEWCTBYIOLIEH
Ha TeJo, MNOrpyXkEéHHoe B KUAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbL, IEHCTBYOLIEH
Ha TEJNO B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPHUPYIOIE 3aBUCUMOCTb  BBITAIKUBAIOIIEH
CHUJIBI, JICHCTBYIOIIEH Ha TENO B KUJKOCTH, OT 00bEMaA
NOTPYKEHHOU B KUIAKOCTh YaCTH TEJA U OT IIOTHOCTH
xkuakoctu.  KoHcTpympoBanue — apeomerpa WM
KOHCTPYMPOBAaHHME JIOJKM W  ONpeleneHue  e€

Ipy30I0AbEMHOCTH

4.10

Odusznveckue  SABICHUS B TNPUPOJE.  BIUSHUC
atMOoc(epHOTO JaBJICHWSI Ha JKUBOM OpPTraHU3M,

MJIaBaHUE PhIO

4.11

TexHu4YecKne yCTpPOWCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOMCTBO BOJIONMPOBOJA, THAPABIMYECKUN mMpecc,
MaHOMeETp, OapoMeTp, BHICOTOMED, OPIIHEBON HAcoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' M

5.1 Mexanundeckas pabora

5.2 Mexannuyeckasi MOIITHOCTE

53 [IpocTeie MeXaHW3MBI: pblUar, OJIOK, HaKJIOHHAS

. MJI0CKOCTh. [IpaBuiio paBHOBECHS phluara

5.4 [IpumeHeHue npaBuia paBHOBECHS pblyara K OJI0Ky
«3on0toe  mpaBwio»  MexaHukH.  KoaddunueHt

5.5 MOJIE3HOT'O JIeCTBUA MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenunanpHas sHEprUM Tea, HOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas MexaHuyeckas SHeprus. 3aKOH U3MEHEHHS U

COXpPAaHCHUA MEXaHH4YEeCKOM OHECPTUn




5.9

[IpakTuyeckue paboOTHI:

Omnpenenenue  pabOTBl  CWJIBI  TPEHHUSA  IIPH
PaBHOMEPHOM JBM)KCHUM Tella II0 TOPU3OHTAIBHOU
nosepxHoctu.  MccnenoBanue — yCIOBHM — PaBHOBECHS
ppruara. HM3mepenne KIIJI HaKIOHHOM IUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTUU

5.10

dusnyeckrue SIBICHUS B npupoac: pbHaru B TECJIC

YCI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblUar, MOABUKHBIA H
HETOABUKHBIN OJI0KH, HAKJIOHHASI TUNIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIIACC

Kon
pasnena

Kon
3J1EMEHTA

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Moisiekyld. OTbITBL, MOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHHUA MOJ'IeKy.]'IﬂpHOKI/IHeTI/ILIeCKOI\;I TEOpHHU

6.2

Mogenu TBEPAOro, SKUIAKOTO M  Tra3000pa3HOro
cocrosiHuil BemiectBa. Kpucrannmuyeckue u amopdHbie

TCJ1a

6.3

OObsiCHEHHE CBOMCTB Ir'a30B, )KUJIKOCTEH M TBEPBIX TEI
HAa OCHOBE IMOJOXEHHH MOJEKYJIIPHOKHHETUYECKOM

Teopuun

6.4

CMauuBaHue U KallWJUIAPHBIC ABJICHUA

6.5

TenmoBoe pacmiMpeHUC U CXKaTHue

6.6

Temnepatypa. CBsi3b TeMmepaTrypbl CO CKOpPOCTBIO

TCIIJIOBOT'O ABMXKCHUA YaCTHUIL




BnytpeHnHss JHEPTHsL. Crioco0Osr U3MEHEHUSA

6.7 BHYTPEHHEN 3HEPrUU: TEIUIONEpeaaya U COBEPIICHUE
paboTsl
63 Buast TeIJIOTNIePeIauHn: TEIJIONPOBOIHOCTb,
' KOHBEKIIUS, U3JIyYCHUE
KonmuyectBO  TemioTel.  YienbHas — TEMIOEMKOCTH
6.9
BEIllECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OaslaHca
611 [InaBnenne W  OTBEpJEBAaHME  KPUCTAIUTMUYECKHUX
' BEILIECTB. Y IeNbHAs TEIUIOTa TIaBICHUS
[TapooOpazoBanne u  KoHueHcanus. Vcmapenwue.
610 Kunenue. VYaenpHas Temimora mapooOpa3oBaHMs.
' 3aBUCHMOCTD TEMIIEPATYPhI KUTIEHUSI OT aTMOC(EPHOTO
JTABIICHUS
6.13 Brnaxxnocts Bo3myxa
6.14 DOHeprus TOIMBa. Y IeJbHAas TEII0Ta CrOPaHUs
[Ipuntuner  pabotel  TemaoBbix apurarenend  KIIT/]
6.15 TEIJIOBOI'O ABUraTeNlsA. TeIUIoBRIe ABUTATEIIN U 3aIllUTa
OKPY’KaIOILEeH cpe/ibl
3aKOH COXpPAaHEHHUs M NPEBPAILECHHUS DJHEPruu B
6.16
TEIJIOBBIX ITPOLIECCcax
[IpakTuueckue paboOThI:
OneiTbl MO OOHAPYKEHUIO  JEUCTBHUS  CHUII
MOJIEKYJIAPHOT'O IPUTSAKEHUSI.
OnBITHI 10 BBIPAUIMBAHUIO KPUCTAIIOB TOBApEHHOU
COJIM WJIU caxapa.
6.17

OneITHl 110 HAOMIOJCHHUIO TEIUIOBOTO PACHIMPEHHS
ra3oB, )KUIAKOCTEU U TBEPABIX TEIl.

Omnpenenenue naBIeHUs BO3yXa B OaJJIOHE MITPHIIA.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JTaBJICHUS

BO3yXa OT €ro 00BéMa u Harp€BaHHud NN OXJIAKIACHUA.




IIpoBepka runores3pl TMHEHHONW 3aBUCUMOCTH JIJIHBI
CTONOMWKA JKHUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIIEpPaTypPBhl.

HaGmnronenne n3aMeHeHus BHyTPEHHEW SHEPTUU Tenna
B pe3yJIbTaTe TeIIonepead 1 paboThl BHEITHUX CHIL.

UccnemoBanne  sSBICHUS  TEIUIOOOMEHA  TIPU
CMEIIMBAHUM XOJOAHON U TOpsYEH BOJIBI.

Ornpenenenrue KOMMYECTBA TEIIOTHI, MOTYYEHHOTO
BOJIOM TIpH TEIUIOOOMEHE C HArpeThiM METAUINYECKUM
HWIAHAPOM.

Ornpenenenue yaelIbHON TEINTIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca HCapeHus.

OnpeneneHre OTHOCUTEILHOM BIAXKHOCTH BO3TyXa.

Ornpenenenne yAeIbHON TEIJIOTHI IJIABICHUS JIb/IA.

6.18

du3nyecKue SBJIEHUA B TMPUPOJE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWULIPHBIC SIBICHUS B TPHUPOE,
KPHCTAJLIBI B IPUPOJIE, M3myueHue CoiHIla, 3aMep3anne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHME POCHI,

TyMaHa, uHesl, CHeTa.

6.19

TexHuueckue yCTpPOMCTBA: KaNWUISAPbI, MPUMEPHI
UCIIOJIb30BAaHUS KPUCTAILJIOB, KUIKOCTHBII TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CUCTeMa OTOILICHHS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHEI'O CI'OpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanusd Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsiI0B
BzaumopeiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEI
OT BEJTMYMHBI 3aPSI0B U PACCTOSHUSI MEXKTY TEJIAMH )
DNEKTpUUECKOE oJie. HanpsxénnocTts

7.3 anekTpuueckoro moisd. [lpuHnun cynepno3unuu

ANEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenu snexTpuueckux 3apsioB. DJIEMEHTapHbIN

7.4 anekTpuueckuil 3apsia. Crpoenue atoma. [IpoBogHuku
U IUBJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
6 ONeKTpUYecKuid  TOK.  YCIIOBUS  CYyILECTBOBaHMS
' AJIEKTPUYECKOI0 TOKA. VICTOUHMKHN MOCTOSIHHOTO TOKa
HevictBus BIIEKTPUUIECKOTO TOKa (TeruoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
KUAKOCTAX M razax
. Onektpuyeckas 1enb. Cuna Toka. DJIEKTPUUECKOoe
' HaNpsDKEHUe
9 ConpoTusieHue MIPOBO/THHKA. VY nensHOE
' COTIPOTHBIICHUE BEIIeCTBa
7.10 3akon Oma Jy1s y4acTKa Lenu
[locnenoBarenbHOe W MapauIeTbHOE  COEIMHEHHUE
7.11
IIPOBOJIHUKOB
PaGota w MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoyns — Jlenna
13 DNeKTpUUECKUe HEeNnu U MOTPEOUTENU SIEKTPUUECKOM
. sHepruu B O6bITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuThl. B3anmonelicTBre MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHnutHoe mosie 3eMJIM U €ro
. 3HAUYCHUE JJIs1 ’KU3HU Ha 3emiie
16 OneiT Opcrena. MarHuTHOE II0JIE 3JIEKTPUYECKOTO
. ToKa. [I[puMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JleiicTBE MAarHUTHOTO NOJI Ha NMPOBOJHUK C TOKOM.
17 DneKTpoABUraTess IOCTOSHHOTO ToKa. Mcnonp3oBanue
. 3JIEKTPOJIBUraTeyell B TEXHUYECKUX YCTPOMCTBAxX M Ha
TpaHCIIOpTE
718 Oneitel  ®apaned. SIBieHue  3IEKTPOMarHUTHOMN

uHaykuuu. [Ipasuno Jlenna




DIIEKTPOTeHEPATOP. CriocoOmr MOTyYeHUSs

7.19 NEKTPUUECKOW  SHEPruM.  DJIEKTPOCTAHIMH  HaA
BO300HOBIISIEMBIX ICTOYHUKAX YHEPTUU
[IpakTuueckue padboOThI:
OMnBITHI 110 HAOTIOACHUIO AIIEKTPU3AIIAHN TEJ HHIYKITUEH
Y TIPHU COTIPUKOCHOBCHUMU.
HccnenoBanue AEUCTBHS BIEKTPUYECKOTO TOJS HA
MIPOBOIHHUKY U TUDJICKTPUKH.
COopka u mpoBepka pabOTHl JIIEKTPUUECKOW IIETNH
ITOCTOSIHHOT'O TOKA.
N3mepenue u peryupoBaHe CHITBI TOKA.
N3mepenne u peryanupoBaHue HAMPSKCHHSL.
HccnemoBanne 3aBUCHMOCTH CHIJIBI TOKA, HIYIIETO
4yepe3 pe3NCTOp, OT CONPOTUBIICHHUS PE3WCTOpa U
HaPSDKEHUS Ha PE3UCTOPE.
OmnBITHI, JEMOHCTPUPYIOIITNE 3aBHCHMOCTE
AJIEKTPUYECKOTO COMPOTHBJICHUSI MPOBOJHUKA OT €ro
720 JUTHHBI, TITOIA TN TTOTIEPEYHOTO CEYCHHS U MaTepHaa.

IIpoBepka mpaBWiIa CJIOXKEHUA HANPSHKCHUN TIpU
MOCJIEIOBATEIbHOM COEAUHEHUU JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Ajsi CHIIbI TOKA IPU NapaJIeIbHOM
coequHEHUH  pe3uctopoB. OmpeneneHue  padOTHI
JJIEKTPUYECKOr0 TOKA, MAYLIEr0 4Yepe3 pe3ucTop.
OnpeneneHne MOUIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3ucTope. UccnenoBanne
3aBUCHUMOCTHU CHJIbI TOKA, HJIYIIET0 Yepe3 JaMIOUKy, OT
HanpsbkeHus Ha Hell. Onpenenenue KII/I narpeBarens.
UccnenoBanue MarHUTHOT O B3aUMOJCHCTBUSA
MOCTOSIHHBIX MarHuToB. M3ydeHWe MarHuTHOTO MOJs
MOCTOSSHHBIX MAarHUTOB TpU UX OOBEAUHEHUU U
pasnenieHuu. MccnenoBanue JENCTBUS AIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,

ACMOHCTpUPYIOIIHC 3aBUCUMOCTb CHIJIBI




B38,I/IMOI[€IZCTBH$I KaTylIKU C TOKOM U MariuTa OT CHJIbL
TOKa W HampaBlicHUs TOKAa B Karymke. M3yuenue
I[ef/'ICTBI/ISI MAardiuTHOIrO moJii Ha HNPOBOJHHUK C TOKOM.
KoncrpyupoBanue u A3y4YeHUE paboThI
3JIEKTPOABUTATENS. H3mepenne KITA
AJIEKTPOJIBUraTeNIbHON  ycTaHOBKU.  OmbITBI IO
UCCIIEI0BAHUIO SIBJICHUSI ANEKTPOMATHUTHOMN
WHAYKOWUU: HCCICAOBAHUC N3MEHEHHH 3HA4YeHUsS W

HaIlpaBJICHHUA HHAYKIIMOHHOI'O TOKa

7.21

dusznveckue SBICHUS B TMPUPOJE: DIEKTPUUECKUE
SIBJICHUA B aTMocq)epe, QJICKTPHUYCCTBO KHUBBIX
OpraHW3MOB, MarHUTHOE TI0JIe 3eMITH, JIpeiid MOTIOCOB,
POJIb MArHUTHOT'O ITOJIA AJIA )KU3HU Ha 3eMJ'Ie, IMOJIAAPHOC

CHUSIHUEC

7.22

TexHu4eckue ycTpONCTBA: AJIEKTPOCKOI, aMIIEpMETD,
BOJITMETP, PEOCTAT, CYETUUK DJICKTPUUECKOM SHEPTUH,
UIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTesbHbIE
AIEKTPONIPUOOPHI (IpumMepsr), ANEKTPUIECKHUE
IIPEIOXPAHUTEIH, DIIEKTPOMATHUT, JJICKTPOABUIATENb

IMOCTOAHHOI'O TOKA, rCHEPATOPp MMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Koz snemenTta [IpoBepsiemMbIe 3JIEMEHTHI COJICPIKAHMS
pasnena
MEXAHWYECKUE SABJIEHMA
g1 Mexanudeckoe ABWXKEHHE. MarepualibHas TOYKa.
. Cucrema orcuéra
g 8.2 OTHOCHUTENHLHOCTh MEXaHHMYSCKOTO JIBHKCHHUS
8.3 PaBHOMEpHOE NTPAMONMHENHOE TBUKEHUE
HepaBHOMepHOE  NpSAMONMHEIHOE  JBH)KEHHE.
8.4 Cpennsis W MIHOBEHHas  CKOpPOCTb  Tela  IpH
HEpPaBHOMEPHOM JIBH>KEHUH




Yckopenue.  PaBHOYCKOpEHHOE — NPSMOJIMHENMHOE

8.5
JIBUKEHHE
8.6 CBoboanoe nagenue. Oneitel ["anunes
PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH. Ilepnon n
8.7 yactota oOpaiueHus. JIuHeilHas W yrioBas CKOpOCTH.
LeHnTpocTpeMUTENBLHOE YCKOPEHUE

8.8 [TepBriit 3axkon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpertwnii 3akon HeroToHa

8.11 [IpyuHIMD cynepno3uuuu cui

8.12 Cuia ynpyroctu. 3akoH ['yka

¢ 13 Cuna TpeHus: cujga TpPEHHUS CKOJIbKEHUS, CHJa
' TPEHUS TTOKOsI, APYTHE BUIABI TPCHUS

214 Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' Yckopenue cBOOOTHOTO TMaIeHUS

215 Hemwxenue taHer Bokpyr Connpna.  IlepBas
' KOCMHUYecKasi ckopocTh. HeBecomMocTs U nmeperpys3ku

816 PaBHOBecue MarepuambHOM  TOYKH. AOCOJIIOTHO
' TBEPJIOE TEIIO

%17 PaBHOBecue TBEPAOro Tesa ¢ 3aKperyiEHHOW OChIO
. BpaieHusi. MoMeHT cuiibl. LIeHTp TsoxkecTn

8.18 Nmnynbe Tena. U3MeHenue ummnynbca. UMmysibc criibl

8.19 3aKOH COXpaHEHHS UMITYJIbCa

8.20 PeakTuBHOE OBIKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

g2 PaGora cun Tsxkectn, ynpyroctd, tpeHus. CBs3b
. SHEPrUuu U paboThI

223 [lorenunanvHas »SHeprus Tena, TMOJHATOTO Haj
. MOBEPXHOCTBHIO 3eMIIH

8.24 IToreHumanbHas SHEPIUs CKATON IIPYKUHBI

Kunernueckas sHeprus. Teopema 0 KHHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHU




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeHel CKOPOCTU CKOIBXKEHUS OpycKa
WIA JBW)KCHUS IIapUKa 0 HAKIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOpeHUs Teja IMpH PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanune 3aBUCUMOCTH MYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM  JIBDKGHMH  0e3  HadalbHOM
CKOpPOCTH.

[IpoBepka THIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aJbHOH CKOPOCTH ITyTH OTHOCSTCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHHU OJTMHAKOBBIL.

Uccnenosanue 3aBHCHMOCTH CHUTBI TPEHUS
CKONBXCHUSI OT CWJIBI HOPMAJbHOTO JaBIICHHS.
Onpenenenne KOdPGUIIMEHTA TPEHHUS CKOJBKEHUS.
Onpenenenne KECTKOCTH MpyXuHBL. OrmpeneneHne
paboThl CUIIBI TPEHUS MPHU PAaBHOMEPHOM JABMKEHUU
TeJla MO TOPU3OHTAIILHOM MOBEpXHOCTH. OnipeneneHue
paboThl CHJIBI YOPYTOCTH NpU TOABEME Tpys3a C
UCIIOJIb30BAHMEM HEMOABM)KHOTO M TMOJBHIKHOTO

OJIOKOB

8.28

duzndeckue SABICHUA B MMpUpOJAC: MPUIIUBLI U OTJIMBBI,
JABMXKCHUEC IIJIIAHET ComnHeunoi CHUCTEMBI, PCAKTHUBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texunyeckue YCTpOﬁCTBaI CIIMAOMCTp, HAATYHMKH

MMOJIOKCHHS, PACCTOAHUA U YCKOPCHUS, PAKCTHL

MEXAHUYEC

KHE KOJIEBAHMA 1 BOJIHbBI

9.1

KonebarenpHoe JABHXXCHHUC. OcHOBHEIE
XApaKTCPHUCTUKHU KOJIEOaHUH: 18(570)5(0)I 4acCToTa,

AMILINTY da

9.2

MareMaTuueckuii M NPYXKUHHBIM ~ MasTHUKH.
[IpeBpamenue  sHepruM  NpH  KOJIEOATEIBHOM

JABHMXXCHHUH

9.3

3aryxatomue Kosuebanus. BelHyXIeHHbIe KOJeOaHMs.

Peszonanc




9.4

Mexanudeckue BodHbL. CBOWCTBA MEXaHMYECKHUX
BOJIH. [IpomonbHple M monepeyHble BOJIHBL [[nrHa
BOJHBI W CKOPOCTb €€  pacupOCTPAHEHUS.
MexaHu4ecKkrue BOJIHBI B TBEPIOM TEJIE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. ['poMKkOCTh 1 BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

WnudpasByk u yabTpa3zByk

9.7

[IpakTuueckue padboThI:

OmpeneneHre dYacTOTbl M TepHoja  KosieOaHUM
MaTeMaTUYEeCKOr0 MasITHHKA.

OmpeneneHre dYacTOTbl M TepHoja  KosieOaHUi
MPY>KUHHOT'O MasITHUKA

HccnenoBanme 3aBUCUMOCTH TepuUoja KoJeOaHMMA
MOJBENICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanme 3aBUCUMOCTH TepHUoja KOJIeOaHMIA
MPY>KMHHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHUH rpy3a,
MOBEIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npykuHbl. M3MepeHue yckKopeHuss CBOOOJHOTO

MaJcHus

9.8

duznyeckue ABJICHUS B IIprupoac: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPACCHUC, celicMHUYecKue BOJIHEI,

HyHaMH, X0

9.9

Texunyeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJb30BaHUC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I10OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

:‘)HGKTpOMaFHI/ITHOC I10JI€C. SHGKTpOMal"HI/ITHHC BOJIHBI.

CsolicTBa QJICKTPOMAriuTHLIX BOJIH

10.2 [IIxana 3MeKTpOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpocTh cBeTa.
. BousiHOBBIE CBOJICTBA cBETa
[IpakTryeckue paboOTHI:
10.4 N3ydeHne CBOWCTB DJIEKTPOMArHUTHBIX BOJH C

MOMOII[BI0 MOOMIIBHOTO TenedoHa




dusnyeckue SBICHHUS B TMPUPOAC: OUOIOTHYECKOE
10.5 NEHCTBUE  BHIUMOrO,  YyIbTpaHOIETOBOrO U
PEHTTE€HOBCKOT'0 U3JIyYEHUN
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsimonuHeElHOE pacpOCTPpaHEHHE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkanmo. 3akoH
' OTpa)KEHUSI CBETA
114 [Ipenomnenue cBera. 3akoH MPEIOMIIEHHS CBETa.
' [TomHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JInnza. Xop nydei B IMH3E
116 Onrtuueckas cuctema (poroamnmapara, MUKPOCKONA U
' Teneckorna
117 ['maz kak onrtudeckas cucTteMa. bBIHM30pyKOCTh U
' JAITbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OIBITHI
11 11.8 Hptorona.  CnokeHHe  CHEKTPAJIbHBIX  IIBETOB.
Hucnepcus ceera
[TpakTrueckue pabOTHI:
HccnenoBanve 3aBUCUMOCTH  yrila  OTPaXKEHUS
CBETOBOI'O JIy4a OT yIJia MaJICHHUS.
H3ydeHne xapakTepUCTUK HU300pakeHHs MpeaMeTa
B IJTIOCKOM 3€pKaJe.
UccnenoBanue 3aBUCMMOCTH yTIJla IPEJIOMIICHUS
11.9 CBETOBOI'O JIy4ya OT yIjla MaJeHUsl Ha FPaHULE «BO3AYX —
CTEKJION.
ITonyuenue U300paKeHUH c IIOMOIIBIO
coOuparomie JTUH3BL
Onpenenenne (hoxycHOrO paccTostHus u
ONITUYECKON CUITBI COOMPAOIIEH JTUH3BL.
OMnBITHI MO Pa3IOKEHUIO OEIOTro CBETa B CIIEKTP.




OnpITHI 110 BOCHPUATHUIO LIBETA MPEAMETOB MPU HUX

HaOII0IEHUH Yepe3 [IBETOBbIE (DUIIBTPHI

du3nyeckue SABICHUS B npupoac: 3aTMCHHA COJIHLIa u

11.10 JlyHsl, 1IBeTa TeJ, ONTHYECKHUE SIBIICHUS B aTMocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
1111 TexHudeckue  yCTpOMCTBA: OYKHM,  IIEPHUCKOII,
' doroanmapat, ONTUICCKHE CBETOBOIBI
KBAHTOBBIE SBJIEHUA
121 Onbitel Pe3epdopna u rutanerapHas MojeNnb aToMa.
' Mogaens atoma bopa
129 Hcnyckanue u moriomeHue cBeta aToMoM. KBaHTHI.
' JIuneluaTele CIIEKTPHI
12.3 PagnoaxktuBHOCTh. Anbda, 6eTa- 1 raMMa-u3ITydeHus
14 Ctpoenne aromHoro sigapa. HyxknonHas Mojaenb
' aTOMHOTO siapa. M3oTonsl
s PamnoaktuBHbIe npeBpanienusd. [lepuoa nomypacnana
' ATOMHBIX SIJEP
196 SnepHbie peakuuu. 3aKOHBI COXPaHEHHUS 3apsAI0BOTO U
' MacCOBOT'O YUCEI
197 OHeprusi CBsI3M aTOMHBIX sfep. CBs3b Macchl U
12 . SHEPIUu
13 Peaknuu cuHTe3a u neneHus sanep. Mcrounuku
. sHeprun CoJlHLIA U 3BE3]T
179 Snepnas oHepretuka. JleWcTBHE paguMoOaKTUBHBIX
. U3JIyYeHUH Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue paboThI:
Habntoienne CromHeIX M JIMHEHYAThIX CIEKTPOB
U3IIy4YEeHHUS.
12.10
HccnenoBanue TpEKOB: U3MEPEHUE SHEPTUH YaCTHUILIBI
10 TOPMO3HOMY My TH (110 (poTorpadusm).
W3mepenne paaroakTUBHOTO GoHa
®duznueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
12.11 paavOaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,

pPaaAuOAKTHBHOC HU3JIIYUCHUC IMMPUPOAHBIX MHUHCPAJIOB,




JICHCTBUE PAJUOAKTUBHBIX M3JIy4CHHM Ha OpraHU3M

YCI0BCKa

12.12

Texnuyeckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBHIyJIBHBIA TO3UMETp, KaMepa Buibcona




MMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUs K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe ®PI'OC

[lonumanue ponu (GU3MKM B  HAyyHOM KapTHUHE  MMHpa;
c(hopMUPOBAHHOCTh 0a30BBIX TMPEJCTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [1I03HABA€MOCTH SBJIEHUI MPUPOJIbI, O POJIU KCIIEPUMEHTA B
¢usuke, 0 cucreMooOpasyroumel ponu QU3MKA B PA3BUTHU
€CTECTBEHHbIX HAyK, TEXHMKHM U TEXHOJOrHil, 00 3BOJIOLUU
¢u3nyecKuX 3HAHUM U UX POJM B LEJIOCTHOW €CTECTBEHHOHAYYHOM!
KapTUHE MHpa, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHUpa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX MaTepuu (BELIECTBO U IOJIE), O JABUKEHHH KakK
croco0e CyIIecTBOBAaHUS MaTepHH, 00 AaTOMHO-MOJICKYJISIPHOMN
TEOPHH CTPOCHMS BEIIECTBAa, O (PM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMATrHUTHBIX U
KBAaHTOBBIX); yMEHHME pa3jnyaTh SBJICHHUS IO ONHCAHHUIO MX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
MaHHOe (pU3MYecKoe SBIICHUE; YMEHHE DPAclO3HABaTh IPOSBICHUE
U3YYCHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBLICISSL

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHHHOIO alirapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX IJIA pCHICHUA y‘le6HLIX 3aJa4,
YMCHUC XaPAKTCPU30BATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IG SABJICHHUA H

IMPONLECChI, UCIIOJIb3Y (bYHI[aMCHTaJIbHBIe N SMIITNPUYCCKHUEC 3aKOHBI

YMeHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘leCKI/Ie

SIBJICHHS, UCIIOJIB3YS (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOrO TO3HAHHS C YYETOM
coOroIeHns MpaBuil 0€30MacHOro TpyJa: HaOmoieHne GU3NIECKUX

SIBIICHUWI:




YMEHHE CaMOCTOSITEIIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 000PYIOBAHUS 110 WHCTPYKIIUHU, OIUCHIBATH XOJ]
OTIBITA U 3AIKMCHIBATH €TI0 PE3yJIbTaThl, (HOPMYJIHUPOBATH BHIBOJIbI;
NPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHHH (DHU3HUECKUX
BCJIMYMH: yMEHHE IUIAHHUPOBATh HM3MEPCHUS, CaMOCTOSATECIHHO
coOMpaTh JKCIEPUMCHTAIBHYIO YCTAHOBKY IO HHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUC BEJIUYMHBI W aHAIM3HPOBATH IOJYYCHHBIC
pe3yibTaThl C Y4€TOM 3aJaHHOM TOTPEHIHOCTH Pe3YJIbTaToB
WU3MEPEHMUI;

NPOBEJICHUE HECIOXKHBIX JKCICPUMEHTAIbHBIX HCCIICIOBAHUN;
CaMOCTOSTENIFHO COOMpATh JKCIECPUMEHTAIBHYIO YCTAaHOBKY U
IPOBOJUTh  HMCCIEAOBAHUE MO  HMHCTPYKUHUH, TPEICTABIATH
MOJIyYCHHBIC 3aBUCHMOCTH (DU3MUYCCKUX BEJIWYHMH B BUJE TAOIHI[
rpauKOB, YYHMTBIBATH TOTPEIIHOCTH, JeJaTh BBIBOABI IO

pe3ynbTaTtaM UCCIEeIOBaHUs

[lonnmanue  xapakTepHBIX CBOWCTB  (DM3MUECKUX  Mojemnei
(MarepuanbHas TOUKa, aOCOJIFOTHO TBEPOE TEJIO, MOJEIU CTPOCHHUS
ra3oB, *HJIKOCT€H M TBEPABIX TeJ, MJaHETapHas MOJEIb aToMa,
HYKJIOHHasi MOJIe/Ib aTOMHOI'O s]jpa) U yMEHHUE NPUMEHSITh UX Ui

00BbsACHEHHS (U3UYECKUX MPOIECCOB

Ymenue oObsCHATH (PU3HUECKUE MPOLECChl U CBOWCTBA TN, B TOM
Yylhclie M B KOHTEKCTE CHUTyalud MPaKkTUKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJISATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U
U CTPOUTHh OOBSICHEHHE C ONOpOM Ha U3y4YEeHHBbIE CBOICTBa
buznyeckux sBICHUN, (PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YmMmenue pemate pacuétHbie 3amauu (Ha 0aze 2 — 3 ypaBHEHUH),
UCIIONB3Ysl 3aKOHBI U (OPMYJBIL, CBs3bIBarOINE (HUIUUYECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpPaTKOE YCJIOBHUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIME JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXO MBI ISl €€ PellIeHUs], UCIIOJIb30BaTh CIPABOYHLIE TAaHHbIE,
MPOBOJIUTh PAcUYEThl U OLIEHUBATh PEATUCTHUYHOCTh MOJYYEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONPEACIATh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, HOJ'Iy‘-ICHHOfI IIpU pCUICHUU 3a1a4Un




YMeHHE XapaKTepU30BaTb IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX HMPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 110 UX ONHUCAHMIO, UCIIONb3Ys 3HAHUS O
CBOWCTBaX (M3MYECKUX SBICHUA W HEOOXOAMMbIe (U3NYECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCIoiab30BaTh 3HAHUA O (U3MUECKUX SBJICHHUSIX B
NOBCEIHEBHOM JKM3HM JuId oOecriedeHus O€30MacCHOCTH IpHU
oOpamieHUd C  OBITOBBIMH  TPUOOpPaMHU U TEXHHUYECKUMH
YCTPOWCTBAaMH, COXpaHEHUs 3JI0POBbS M COOJIOJACHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKpY)KaloIleW cpeje; MOHUMaHue
HEO0OXOJMMOCTH TMPUMEHEHHUS TOCTIXKCHUN (PU3UKH M TEXHOJIOTHI

AJId palqMOHAJIBHOTO ITPUPOA0IIOJIBE30BaHUS

11

OneIT ToOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs WHGOPMAIIT
(bu3nYecKoro conaepkaHusi C HUCIOJIb30BaHWEM HWH()OpPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBATh JI0CTOBEPHOCTh
MOTy4YeHHON WH(POPMAIIMK HAa OCHOBE HMEIOIIMXCS 3HAHUK |
JOTIOJTHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIIOJIb30BATh  IpPHU
BBITIOJTHEHUH Y4YEeOHBIX 3aJaHUil HayYHO-IOMYJISIPHYIO JINTEPATypy
(bu3nYeCKOro coiepKaHus, CIPaBOYHbIE MaTEPHUATIbl, PECYpPChl CETH
WntepHer; BiageHue 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHUs
uH(bOpMallMi W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYryl0; yMEHHUE
co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I K13 HCCKOJIBKUX MCTOYHHNKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBukeHHEe. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HepaBHOMepHOe JiBIKeHHE. CpeaHsisi ckopocTb. Dopmyna amns
1.2 BBIYMCIIEHUS CpeHEN ckopocTu: v = S/t
PaBHOMEpHOE NpsiMOIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJMHATHI T€JIa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O MIPSMOJIMHENHOIO JIBUKECHMUS:
13 (1) =x,+vt
I'padbuku 3aBHCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMENIEHUs, MyTH, KOOPAWHATBI IIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATBI T€Ja OT BPEMEHU B CIydae PaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABH>KECHUS:
2
S(fi=vy s+ ay= %
@opMynbl UIsl POEKUHUHU IMEPEMENICHUs, MPOEKIMU CKOPOCTU U MPOEKLHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJMHEHHOM JIBUKEHUU:
2
1.4 s.(D=uy,-t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM Ul TMPOEKIUH YCKOPEHHs, MPOEKIUH
CKOPOCTH, IPOCKUUHU IIEPEMEILIECHUs, KOOPAUHATHI IIPU PABHOYCKOPECHHOM
IPSIMOJIMHETHOM JIBUKECHUU
CBobonHoe nanenue. GopMyiibl, OMKMCHIBaIOIIME CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JBIKEHHE Teja BHMU3 MM BBEPX OTHOCUTENIBHO IOBEPXHOCTU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIMH YCKOPEHHUS,




NpOCKIHMU CKOPOCTU W KOOPAWHATHI IIpPHU CBO6OI[HOM naacHuu TCjiaa II0

BEPTUKAIN

1.6

CKOpoCTh paBHOMEPHOTO JIBUKEHHMS Tejla IO OKpyxHocTu. HampasiieHue
CKOPOCTH.

®opmyna sl BBIYUCIEHUS CKOPOCTH YEPE3 paguyC OKPYKHOCTH M NEPUOL

oOparieHus:
2mR
L=
T

LlenTpocTpeMuTenbHOe yCcKOpeHHe. HampaBieHne IeHTPOCTPEMHTEILHOTO

ycKkopeHusi. @Dopmyiia 1715l BBIYUCICHUS! YCKOPEHUS:

2
_w
=R

®dopmynia, CBA3bIBAIOIIAs TEPUO]] U YACTOTY OOpallleHUs:

ve L
T

1.7

Macca. ITnotHocTs BemectBa. @opmyiia A BBIYUCICHUS TIIIOTHOCTH:

_m
V

1.8

Cuma — BCKTOpHasd (bPISPI‘IeCKaH BenmmurHa. CloKeHHEe CUIl

1.9

SBnenne unepuuu. IlepBriit 3akon HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCEKTOpPA YCKOPCHMU: TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleI

Ha TCJI0

1.11

Bzaumopeicteue ten. Tpernit 3akod HeroToHa:

Fy y=-Fi,

1.12

TpeHI/Ie TIIOKOs U TPCHUEC CKOJIbXKCHUA. (I)opMyna JJI1 BBIYUCIICHUSA MOYJISA CUJIbI

TPCHUS CKOJIbXKCHUS:




Hedopmarus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH YHpyroi

nedopmaruu (3akoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHUSI:
FoG. My -i}}:
R:
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO MaICHMSI.
.14 dopmyna sl BEIYACIEHUS CHIBI TSKECTH BOIM3M moBepxHOCTH 3emun: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMuueckas CKOpOCTb.
HeBecoMocTh u neperpysku
Nmnynbe Tena — BekTopHas puznyecKkasi BeJIMurHa.
1.15 p=mi
Nmnynse cucremsl Ten. U3mMenenune ummnyibca. MMiyabe cuitbl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs 3AMKHYTOM CUCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTuBHOE nBMXKEHUE
Mexanunyeckas pabora. @opmyiia ajsi BBIYUCICHUS paOOThl CUIIBL:
A=Fsooso
Mexanuyeckass MOUTHOCTb:
1.17
v=4
I
Kunernueckast u noreHumanbHas sHeprud. opmyna 11 BEIUUCIECHUS
- KUHETUYECKON SHEPTUu:




Teopema o kuHeTHUECKOU 3Heprun. Popmyiia AJIs1 BHIYMCICHUS
IIOTEHIIMAJIbHON SHEPIUM TeJIA, ITOAHITOrO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E;+E ?
1.19 .
3aKoH coxpaHEeHUs1 MexaHu4eckoil sHeprun. dopmyna ist 3akoHa
COXpaHEHHUs MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CHJI TpeHusi: £ = const.
[IpeBparenne MexaHMYECKOW SHEPTUU MPU HATTUIUH CHIIBI TPESHHUSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXaHHUKHU.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToxasmxHbIi 1 HeMOABWKHBIN O0510Kku. KITJI mpocThIx MeXaHU3MOB,
n= A‘E[ME:&HE.H
A"".?&TIHHH
JlaBnenue TBEPOTO TEA.
®dopmya AJ11 BBIYUCICHUS JaBJICHHS TBEPIOTO Tea:
p= F
5
121 JlaBnenue raza. ATMmocdepHoe JaBiIcHUE.
lMunpocraTudeckoe AaBieHnEe BHYTPHU )KUIKOCTH.
dopmyna AJis BBIUUCICHUS JaBICHHS BHYTPU KUAKOCTH:
DP=pgh+p,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. dopmyna s onpeAeneHus BBITAIKMBAIOUIEH CHIIBI,
1.23 JEUCTBYIOIIEH Ha TEJI0, NOTPYKEHHOE B KUIKOCTh WM ra3:

F_&m. =pgv




YcnoBue nmiapanus Tena. [1naBanue CYJ0B U BO3QyXOIlJIaBaHHC

1.24

Mexanuyeckue KoyieOaHUs. AMIUIMTYna, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyia, CBA3BIBAIOLIAS YACTOTY M IEPUOJ KOJICOaHU:

1.25

Maremartnueckuii M MNpYyKMHHBIA MasTHUKW. [IpeBpamienue sHepruu npu

KOJIEOATEIHPHOM JIBWKECHUHN

1.26

3aryxaromue xKonebanus. Bernyxnennsie konebanus. Pezonanc

1.27

MexaHn4JecKne BOJIHEI. HpOZ[OJIBHI)IC M IOIICPEYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCpOCTPAHECHUS BOJHBI:

L=v-T

1.28

3ByK. ['poMKOCTh 1M BbICOTa 3ByKa. OTpa)k€HUE 3BYKOBOW BOJIHBI Ha T'PAaHMUIIE

nByX cpell. UHdpa3Byk u yiabTpa3Byk

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPYXXUHBL, KOA((ULIMEHTa TPEHUS CKOIbKEHUS; paObOThl CUJIbl TPEHHUS, CHJIBI
YOPYTOCTH; CPEIHEN CKOPOCTU IBUKEHHS OpycKa 10 HaKJIOHHOM IIOCKOCTH;
yCKOpeHUusi OpycKa MpH JABMKEHUU MO HAKIOHHOW IJIOCKOCTH; YacTOThI U
nepuoja KojebaHWH MaTeMaTHYeCKOro MAasTHHKA; YacTOTHl U Iepuoja
KoJIe0aHM MPYKUHHOTO MAasSTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phlyar;
paboThl CHIIBI YHPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOIBUKHOIO
0J10Ka; pabOThI CHIIBI YIPYTOCTH MPHU NOIBEME IPpy3a ¢ IOMOIIIbIO OIBUKHOTO
OJ0Ka.

HccnenoBanune 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrpyKEHHOU
YacTH Tella U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTHU BHITAIKUBAIOIIEH CHUITBI
OT MAacChl TeNa; CHJIbI TPEHUSI CKOJBKEHUS OT CHJIBI HOPMaJIbHOTO JIaBJICHUS U
OT pO/ia MOBEPXHOCTH; CHIIbI YIIPYT'OCTH, BO3HUKAIOIIEH B MIPY>KUHE, OT CTETICHU
nedopMaIy MpyKUHbL; YCKOpEeHUs OpycKa OT yriia HaKJIOHA HANpaBIISIONIEH;
nepuosa (4acTOThl) KoJeOaHUN HUTSHOTO MasiTHUKA OT JJIUHBI HUTH; TIEpHOIa
KoJIe0aHUI TIPYKMHHOTO MasATHHUKA OT MAacChl Tpy3a M >KECTKOCTH MPYKHUHBI;
UCCIIEJIOBAaHNE HE3aBUCUMOCTU TEpHOoJa KOJeOaHUN HUTSHOTO MasTHHKA OT

MacCChHI I'py3a. HpOBepKa YCJIOBUS PAaBHOBCCHSA pblvara

1.30

Duszuueckue A6J1EHUA 8 l’lpllpOdé.‘ MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOpPOCTSIMHU B ’KMBOI U HEXXUBOH nmpuponae, JIENCTBHE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKECHUE KUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EepHOro TaBJICHUS Ha JKUBOW OpPraHW3M, IUIaBaHHE PBIO, BOCHPHUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIE BOJIHBI, HYHAaMH, 3X0

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATUYUKH ITOJOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCTbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOHBH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IJIOCKOCTb, MPOCTBIC MEXAaHHU3MbI B 6I)ITy,

Bl COOOIIAIOLIUECS] COCYAbl, YCTPOMCTBO BOJOINPOBOAA, THAPABIMYECKUM Tpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIITHEBON HACOC, apeoMEeTp, 3XOJIOT,
WCIIOIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHbBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHM  CTPOCHHS

2.1 BemecTBa. Mojienu TBEP0T0, )KUAKOTO U Ta3000pa3HOT0 COCTOSTHUM BEIIECTRA.
Kpucrannmueckue u amopdHsie Tena

5 JIBmwxenne dactui BemecTtBa. CBS3b CKOPOCTH JABWKEHHUS YaCTUI[ C

. Temneparypoil. bpoyHoBckoe aBmxenue, 1upPysust

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4 TermnoBoe paciipeHne U coxaTue

2.5 TermmoBoe paBHOBECHE

26 Buytpennsst sneprus. Pabota u Temonepenaya Kak CHocoObl M3MEHEHHUS

' BHYTPEHHEH 3HEprun

2.7 Buap! Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
Harpeanne wu oxnaxnaenue ten. KonmuecTBO TEmnoTh. Y enbHas
TEIUIOEMKOCTB:

2.8

O=an(t,—1)
3aKOH COXPAHEHMS PHEPruu B TEIUIOBBIX IpOIEccax. YpPaBHEHHUE TEIJIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenne m konaeHcanusa. V3MeHeHHME BHYTPEHHEW SHEPTUM B MpOIECCE
210 WCTapeHuss W KoHAeHcauuu. KumeHue KUIKOCTH. YJenbHas TemioTa

napoo6bpazoBauus: L = Q/m




2.11

Bnaxxnocts Bo3ayxa

2.12

IInaBnenne u Kpucrajumsauus. l3MeHeHHME BHYTPEHHEH DOSHEpPruu IIpU

IUIaBJICHUUW U KPpUCTAJUIU3AallH. Yﬂeanaﬁ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsAsT SHeprus cropaHus TOIUIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

ToruMBa: ¢ = OQ/m

2.14

[Tpunnumer padoTe! TeroBsix aeurateneit. KIIJ[ rernmoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue ynenpHON TEIIOEMKOCTH METAJUIMYECKOTO IIWIMH/IPA; KOJIUYEeCTBa
TEIUIOTHI, TMOJIy4YEHHOTO BOJOM KOMHATHOM Temriieparypbl (PUKCHpOBaHHON
Macchl, B KOTOPYIO OIIyIIEH HarpeTblil IWIMHIAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LWIMHAPOM, ITOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BJIQKHOCTH BO31yXa; YACIBbHOW TEIJIOTHI
IJIaBJIeHAd JpAa. McecnenoBaHMe W3MEHEHHMS TEMIIEpaTypsl BOABI IIPH
pa3NUYHBIX YCIIOBMSX; SIBJICHUS TEMJI00OMEHa MPH CMEIIMBAHUYU XOJIOJHOU U

ropsiueii BOJbI; TpoIiecca HCIapeHust

2.16

Dusuveckue s61eHuUs 8 npupode.‘ IMMOBEPXHOCTHOC HATSAXKCHUE U KAITWIIAPHBIC
SABJICHHS B IIPUPOAC, KPUCTAJIBI B IMIPUPOAC, U3ITYUCHHUC COJ'IHI_[a, 3aMCpP3aHuC

BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KaIlluJJISAPEL, IIPUMEPEI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(I/II[KOCTHHﬁ TEPMOMETP, JATUHUK TEMIICPATYPhI, TCPMOC, CUCTEMA
OTOINNICHUA OAOMOB, T'HTPOMCTPLI, IICUXPOMCTP, I1apoBasd Typ6I/IHa, ABUT'AaTCJIb

BHYTPCHHCET'O CrOpaHus

OJIEKTPOMATI'HUTHBLIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A JJICKTPHUUCCKUX 3apA10B

3.2

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
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3akoH COXPAHCHUSA HJICKTPHUICCKOIr'0 3apdaa

3.4

3J'IeKTpI/I‘IeCKOe II0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOT'O ITIOJIA. HpI/IHI_II/IH

CYHIEpHO3UIUHA JICKTPUICCKUX moJIek (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaoB. I[CﬁCTBHC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocTostHHBIN AneKTpUUeCcKui TOK. JlelcTBUs anekTpuueckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 I=gq/t, U=A4/q
DIEKTPUUYECKOE COMPOTUBIICHUE. Y ACTBHOE ANEKTPUIECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
1.8 3akon OMa 115 yyacTka anekrpudeckon nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNE MPOBOAHUKOB PABHOTO COMPOTHBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CmenaHHble COETMHEHUS TPOBOJHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyns — Jlenna:
3.11 2
. O=I"-R-t
310 OnbiT Opcrena. MarHuTHOE MOJE MPSAMOro MPOBOAHUKA C TOKOM. JIMHMM
MarHUTHON UHIYKIIMH
113 MarauTHoe 1OJIE MNOCTOSHHOT'O MAarHuta. B3auMoneWCTBHE HOCTOSHHBIX
MariuToB
3.14 JlelicTBME€ MarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SBneHue aneKkTpoMariuTHoN nHaykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOILIHOCTH
3.16 ANEKTPUYECKOTO TOKa; pabOTHI AIEKTPHUIECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOK4, BO3HUKAKOIICTO B IPOBOIHUKE

(pesncmpm, J'IaMl'IOLIKa), OT HAIIPsPKCHUA Ha KOHIIAX MPOBOAHUKA, 3aBUCHUMOCTHU




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOJAHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEUEHUS U
YZEJIBHOI'O COIPOTUBIICHUS.

[IpoBepka npaBuiia Jyis 3INEKTPUUYECKOTO HATIPSIKEHUS IIPU MIOCIEA0BATEILHOM
COEIMHEHUM MPOBOJHUKOB; IpaBUia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKa IPHU

napajuieIbHOM COSUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 AJIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE TI0JI€ 3eMJIH, IPEi( MMOITFOCOB,
POJIb MAarHUTHOT O MOJIS 711 )KU3HU Ha 3eMJie, TOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: 3JEKTPOCKOIN, aMIEPMETp, BOJBTMETP, peocTar,
CUETYMK  DJIEKTPUUECKOM HSHEpruu, dJIEKTPOOCBETUTEIbHBIE IMPUOOPHI,

3.18 HarpeBarelbHbIE AIIEKTPONPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MIpEeIOXPaHUTENH, 3JIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHele BOJHEL. [1Ikana 351eKTpoMarHUTHEIX BOJIH

3.20 JlyueBas mozens cBeta. [IpsMonnHetHOE paclipocTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Hucnepcus cBeta

304 JIunza. Xoa nydeit B muH3e. DOKyCHOE paccTOsHHE JUH3bI. ONTHYECKAs] CHIIa

' auH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKue TPUOOPHI
Ipakmuueckue pabomol

N3mepenne onTuuecKkoil CUiIbl cOOMparoleil TMH3bI; (POKYCHOTO PacCTOSHUS
cobuparoleit JIMH3bI (110 CBOMCTBY paBEeHCTBA pa3MEpOB IpeaAMeTa U U300paKeHHUs,
KOrja IpeIMeT pacloyio)KeH B JBOMHOM (hokyce), mokaszaresist MperoMIICHUs

3.26 | crekna.

HccnenoBanue cBoHCTBA M300paKEHMs, MOJYYEHHOTO C IOMOIIBIO
cobuparoleit JMH3bI; U3MEHEHHUs! (OKYCHOI'O PacCTOSHUS BYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa MPEJIOMIJIEHMsI CBETOBOIO Jy4a OT YIJIa IaJCHUs Ha I'PaHULE
«BO3yX — CTEKJIO»

397 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHel, 1Bera Tedn,
' ONITHYECKHUE SIBJIEHUSA B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TEPUCKOI, QoToanmnapaTr, ONTUYECKHE

CBE€TOBOIbI




KBAHTOBGIE ABJIEHUA

PamnoaktuBHOCTh. Anb(ha-, OeTa-, ramma-u3nydenus. Peaknuu anbda-u Gera-

4.1
pacriaga

4o Omnwitel Pesepdopma mo paccesHuro anbda-gactum. [lmanerapHas mojens

' aToma

4.3 CoctaB aToMHOTrO0 siipa. M3oromnsl

4.4 [Tepuon monypacnajga aTOMHBIX SiZIEp

4.5 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apSI0BOTO M MACCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJNOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIyYd, PaJMOAKTUBHOE W3IydeHHE MPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKO, MHIANBUTY aTbHBIN JO3UMETp, KaMepa

Bunbcona, anepHasi 3HEpreTuKa




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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