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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢uU3MKEe HAa YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YUYCHHUS
¢bu3MKN Ha NEATeTBbHOCTHOM OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIUBAET paclpeesieHne yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ IENbI0 OKa3aHUA METOIUYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OHOJ0oTHEN, aCTpOHOMUEH U hU3HUecKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
o0OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIaHHbIE M  HCIOJIB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu npenomaBaHus ydeOHoro mpenmera «Dusukay B



oOpa3oBaTenbHbIX oOpraHuzauusax Poccuiickoit dDenepanuu, peanu3yromux
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocerienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTPOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMHpoBaHUE TPEACTABICHUN O POJu (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMpPEACTaBIEHUM O  BO3MOXKHBIX  cdepax  Oyamyuiei
poeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEUIINX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM duznyeckux Mojienel, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh MIPUPOHBIC SBICHUS U BBITIOJIHATH OTBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MH(pOpMaIEldl PU3MUECKOr0o COAEepKaHUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIbHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTIDKCHUSIX (DU3UYIECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B Heneto).



[Ipennaraemsplii B mporpamMmMe mno (u3HKe nepeueHb Jad0opaToOpHbIX paboT u
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

COJAEP)KAHUE OBYYEHUSA

7 KIIACC

Paszgea 1. ®usuka 4 e€ poib B IO3HAHUY OKPYKAKOLIET0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. OUZHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNWYMHBL. M3MepeHue @uanyeckux BelWYuH. PU3NYeCcKHe
npudopsl. [lorpemHocts u3mMepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd H3y4aloT MPUPOJY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. H3zmepenue o0bEéMa )KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPATypPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.



ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHUE I'a30B, KUJIKOCTEH M TBEPABIX
(KpUCTaIIIMYEeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO ABUKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJB30BAaHUEM

dbotorpaduii).

2. OmbITHI 10 HAOIIOACHUIO TEIJIOBOT'O PACIIUPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHne U B3aUMOJAECTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHEe TeNl KaKk NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTuKa B3aumozeicTBus Tei. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmercTBytomas cui. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOro JIBHKEHHUS TeNa.

2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBHKECHUSI.

3. HaOnroneHue siBneHus HHEPLUU.

4. HaOmroneHue n3MeHeHHUs! CKOPOCTH TIPU B3aUMOJICHCTBUM TETI.

5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.

6. Cno)xeHue cujl, HapaBJIEHHBIX M0 OJHON MPSIMOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUIAKOCTH,

MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).
2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIaphKa I0
HAaKJIOHHOM IJIOCKOCTH.



OnpeneneHre MIOTHOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
NPYKUHBI OT TPUIOKEHHOU CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINAE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKECHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmyeckune
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS
BO3QylIHOW o6osouku 3emiu. Onbit Toppuuemnu. M3mepenue armocdepHOro
JaBJIE€HUS. 3aBUCHMOCTb aTMOC(EPHOTro JaBIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenayda qaBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyeckuu mpecc.

[IposiBienue nercTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CUIIBI OT 00BbEMaA MOTPYKEHHON YacTH Tena

Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOUIEH CHIIBI BECY BBITECHEHHOW HKUAKOCTH.

8. YcIiioBHE IUIaBaHUs TeJl: IIJIaBaHUE WM IOTPYKEHHE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOILIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B KHUJKOCTH, OT MacChl Tefa.

4. OnbITbl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAIKMBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH TeJIa U OT INIOTHOCTU KUAKOCTH.
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5. KoHcTpyupoBaHune apeomMerpa WM KOHCTPYMPOBAaHHE JIOAKH U
OIIpEIIECIIEHUE €€ TPY30HOABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBeCHs pbldyara K 0J10Ky. «30510TO€
npasuiio» Mexanuku. KITJI mpocteix MexanuzMoB. [IpocTeie MeXxaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTnueckas W INOTEHUUAIbHAS  DHEPTHS.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenne pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJIa 10

TOPU30HTAIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3znes 6. TeruioBble iBJICHUSA.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mmepsl aTOMOB M MOJEKYJ. ONBITBI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPruu:
TerIonepeaavya u CoBepIieHne padoTsl. Busl Temionepenayu: TerionpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KomnuectBo Temnorel. YaenbHasd TEIJIOEMKOCTH BEIIECTBA. 1eIioOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrnenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u koHaeHcamus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIaBJICHHS.

BrnaxHocTth BO31yXa.



OHeprus ToIMBa. Y IeibHas TEII0Ta CrOPAHHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

© ® N o

HaGmnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

Habmtoienue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
Habmro1eHue TermmoBoro pacmpeHust Tedl.

V3MeHeHre HaBiieHUs Ta3a NpH WU3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIXKICHUH.

[IpaBuna n3MepeHus TeMITepaTyphbl.

Buner Teronepenadm.

OxJakIeHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xurnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OneIThl MO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OJJTIOHE HITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEepaTyphl.

HaOnronenne wW3MEHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHWHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIHJITMHIAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHUsl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIaBICHUS JIb/A.



Pa3zpnen 7. diekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsI0B U PACCTOSIHUS MEKY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnosst. [IpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJNIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIeCTBA. 3akoH Oma
JU1s yyacTtka nenu. [locnenoBarenpsHoe U MapayienbHOE COEANHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMoAeiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
none. MarautHoe mone 3eMIM M €ro 3HAadYeHWe Il KU3HM Ha 3emie. OnbIT
Opcrena. MarHuTHOE 1OJIe 3JIEKTPUYECKOro ToKa. IIpruMeHeHne 3neKTpOMarHuToB
B TEXHHUKE. J[eMICTBME MATHUTHOTO MOJIS HA IPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSIHHOIO ~ TOKa. VICHONb30BaHWE  3JEKTPOJABHMrareiaeii B  TEXHUUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaToP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJeKTpU3aLus TEJl.

JIBa pojia 2JIEKTPUUECKUX 3aps/I0B U B3aMMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
OnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.

MopenvupoBaHUe CUIIOBBIX JTUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKYM IOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. 'a30BBIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne CUITbl TOKa aMIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HapsHKEHHS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIIEHUN.

B3aumoeiicTBie MOCTOSHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs TOJIFOCOB MAarHUTA.
MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.
DNEeKTPOJABUTATEb TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

OmneiTer apanes.

3aBUCUMOCTb HAIIPaBJICHUS MHIYKIHOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBEHUS.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUS DSIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenure u peryaupoBaHie CUIIbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO Y€pe3 PE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHHS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTh AIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJN IONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HAMPSHKEHUH TPU  TOCIEA0BATCIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I8 CHIBI TOKa MPH TapajuIeIbHOM COCIUHCHHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH  3JCKTPUYCCKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.



15. 3yueHnne MarHuTHOTO TOJIS ITOCTOSTHHBIX MAarHUTOB MPU UX 00beTMHEHNN
Y Pa3JICIICHNH.

16. MccrmenoBanue 1EMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHCTBUS
KaTYILIKHU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrnpoBanue u u3ydeHue padoThl 31EKTPOABUTATETIS.

20. smepenue KII/] anekTpoaBUratesibHOM yCTAaHOBKH.

21. OnBITBI 1O MCCIECOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
UCCIIEOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBJICHUS WHIYKIHOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBWxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHne. HepaBHoMmepHoe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe npsiMOJIMHEWHOEe JBHeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMMXkEHUE MO OKpYKHOCTH. [lepmon u vactora oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIBKEHHUSI, CHIIa
TPEHUSI IOKOS1, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusl. MOMEHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTta W MOIIHOCTb. PaboTa cuil TsKECTH, YNPYTroCTH,
TpeHusi. CBs3b dHEPrUM U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
ITOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTou npyxuHsl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTUH.

Hemoncmpauuu.
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10.
11.
12.
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14.
15.
16.

Habnrogenne MexaHM4eCcKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUSI.

HabGnronenue nBM>KEHMS Tella 0 OKPY>KHOCTH.

Hab6mrogenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KabuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla U JCHCTBYIOIIEH Ha HETo
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUHU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCa IIPA HEYTIPYTOM B3aUMOJICCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIAPUKA WIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JABUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM ABUKEHUU 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHONW CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenne koduIeHTa TPEHNUS CKOTBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHue pabOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JBIKEHUHU TeJIa TI0
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJIHBI.

KonebarensHoe nemxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTUu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka W BbicOTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHMM T IIOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.

Pacnpoctpanenuie npo10JibHBIX 1 MOMEPEYHBIX BOJH (HA MOJEIH).

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenennie 4acTOTHl U TIEpHOJIa KoeOaHU MPY>KUHHOTO MasTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb Mepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.

Paznen 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
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DONEeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BosHbL.  CBONCTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DekTpoMarauTHas npupoja csera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeroBblie siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  [IpsamonuHeintHoe
pacnpoctpaHenue cBera. 3atMeHust Connua u JIynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpaX€HHE CcBeTa. VICIONb30BaHME TOMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyyert B muH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
1 Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKoCcTh U JaabHO30PKOCTD.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. /ucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xon nyuel B coOuparolieit JInH3e.

XO0J ny4yelr B pacCenBaIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moaens rinasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.
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12. [lony4yeHue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaX€HHUsI CBETOBOrO Jiydya OT yrJia
naJICHUs.

2. M3yueHue xapakTepUCTHK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKae.



3. HccrnenoBanne 3aBUCHMOCTH YyTila MPEIIOMIIEHUS CBETOBOIO JIyya OT yrJjia
MaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

4. IlomydeHnue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre (HOKYCHOTO pACCTOSHUS U ONTHUYECKOM CHIIBI coOMparoiei
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJIeHHUS.

Omnwitel Pe3epdopna v miuanerapHas Mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornioueHre ceera aroMoM. KBaHThI. JInHEeHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-usinydeHus. CTpOeHHE aTOMHOIO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nomypacnaaa aTOMHBIX sIEp.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsAO0BOTO M MAacCOBOIO YHUCEI.
DOHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a u
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SAnepnass sHepretvka. JeWCTBUS pagUOAKTUBHBIX HW3JIYyYEHUH HA >KUBBIE
OpraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnromeHue CruIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHUE DHEPIMM YACTHULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIMINI MOYJTH TIPEAHA3HAYECH I CUCTeMAaTH3allun
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUs U OTIbITA JIEATEIIbHOCTH, IPUOOPETEHHOTO
NPy HU3YyYCHUH BCETro Kypca (U3UKH, a TakXe IS MOATOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuXxcs, BHIOPABIINX ITOT
y4eOHBIN MpeIMeT.

[Ipy M3ydyeHUN AAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEeIIBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHKEHUE MPEIMETHBIX U



METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, GOpMHUpPYETCS
€CTECTBEHHOHAY4YHAass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HMCCIICIOBAHUSA
SBJICHMA TIPUPOABI M TEXHUKU, OBIAJCHUE YMEHUSIMH OOBACHITH (PU3MdecKue
ABJICHUS, TPUMEHSS T[IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO IEITENRHOCTHBIN XapaKkTeP JAHHOTO pa3jieia peaanu3yeTcs 3a
CYET TOT0, UTO OOYUAIOIINECS BBITIOIHSIOT 3a/laHKs], B KOTOPBIX UM MpeJjiaracTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nueckue SBICHUS B OKPY’KAIOIIEH MPUPOJIEe U TTOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I NPOBEPKHU THIIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbICE OCHOBBI HAM0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHUS PA3JIUYHBIX HCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIUH.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX

pe3ynbTaToB.

B pesynbrare nzydenust GpuU3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) mMaTpMoOTH4ECKOr0 BOCIIMTAHUA:

e - IIPOSIBIICHUE MHTEpPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
(bu3nUecKoil HayKu;

e - IIEHHOCTHOE OTHOILEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e - TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYX JA€HUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKECHUIM
busuKy;

e - OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPUHIMIOB B AEATEIBHOCTU
Y4EHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCHPUATUE ICTETUUYECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO
ITOCTPOEHUSI, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:



- OCO3HaHWE IEHHOCTH (U3MUYECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEH
KYJbTYPBIL;

- pa3BUTHE HAYYHOU JIIOOO3HATEILHOCTH, WHTEpeca K HCCIeI0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0POBbSI M  3MOLMOHAJbBHOIO
0/1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl OE30MacHOr0 IMOBEJAEHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM 000pYJOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- copMHUPOBAHHOCTH HaBbIKA peieKCcrU, TPU3HAHUE CBOETO ITpaBa Ha OIIHOKY
Y TAKOTO K€ MpaBa y IPyroro 4eioBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTHMBHOE y4YacTHE B pPEIICHUM MPAKTUUECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, ToOpojJia, Kpas) TEXHOJOTUYECKOW U
COIMAJILHOM HAPABJIECHHOCTH, TPEOYIOIIUX B TOM YHCII€ U PU3NUECKUX 3HAHUM;
- UHTEpeC K MPAKTUYECKOMY U3YUYECHHIO TpodeccHii, CBI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpUEHTAIMsl Ha MPUMEHEHUE (PU3NUECKUX 3HAHUU ISl PEIICHUsS 3a/ad B
00JIaCTH OKpY’Kaollel cpenpl, IUIAaHUPOBAHMUS IOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOILIEH CPEIbI;

- OCO3HaHHUE TI00aTBLHOTO XapaKTepa JKOJOTUYECKHX MpoOJieM W MyTed HuX
pelieHus;

8) ajanTanum K M3MEHSIIOIIUMCH YCJOBMAM COLMAJIBLHON W NPHPOIHOH
cpeabl:

- TOTPeOHOCTh BO B3aMMOJIEUCTBUM TIPH BBITIOJIHEHUM WCCJIEAOBAHUM U
POEKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
TPYTHUX;

- TIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
JEeSTENbHOCTD;

- TOTpeOHOCTHh B (POPMUPOBAHMHM HOBBIX 3HAHUH, B TOM yucie (OPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBJICHUSIX;

- OCO3HaHUE JePHUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

- TUTAHUPOBAHKE CBOETO PA3BUTHS B TPUOOPETEHUU HOBBIX (DM3MUECCKUX 3HAHUIA,
- CTpEMJICHHE aHAJIM3UPOBATh U BBISIBJISATH B3aUMOCBSI3H IIPUPOIBI, 00IIIeCTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;



e - OIIEHKA CBOMX JECMCTBMM C YYETOM BIMSHMS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX IN100aTbHBIX OCIEACTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEeIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC JICUCTBHUS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC YIeOHbIC TCUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBble Jjornueckue a1eicTBUA:

BBISBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS AJIS
000011IeHUs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU W IPOTUBOPEUHS B pACCMaTpPUBAEMbIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3M TPHU H3YyUYEHUU (PUIUIECKUX
SIBIICHUI U TIPOIIECCOB, JI€TIaTh BHIBOJBI C UCMOJIB30BAHNEM JIETyKTHBHBIX
VMHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHus yueOHou pusndeckoil 3agaun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pEIICHMs, BbIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSATEIBHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(GU3MYECKU JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEINONIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:



IPUMEHSATh Pa3IUYHbIE METO/bl, HHCTPYMEHTBI U 3aIPOCHI IPU MOUCKE U
oTOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPENIOKEHHOW Y4eOHOU
bu3nYecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM IIPEICTABICHMUS,;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJadyd  HECIOXHBIMU
CXE€MaMH, IuarpaMMaMi, MTHOU TpauKoi U UX KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuana, pe3yiabTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa PEIICHHE 3aJadyd W TOJJICpIKaHHe
0J1aroenaTeIbHOCTH OOIICHHUS;

COMOCTAaBIISATh CBOM CYXICHUS C CYXJCHHSIMHU JPYIMX YYaCTHUKOB
nuanora, OOHapYXKUBATh Pa3IMINE M CXOACTBO ITO3HIIH;

BBEIPQKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIISATh PE3YIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOCKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTIbHOM
pabOoThI PU PEMIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

MPUHUMATH IEJIM COBMECTHOM ACATEIBHOCTH, OPTAHU30BBIBAThH JICHCTBHSI
no e€¢ JOCTIKCHHIO: paclpelessTh pPOJu, OOCYXJIaTh IMPOIECcChl U
PEe3yabTaThl COBMECTHOM pabOThI, 00001IIaTh MHEHUSI HECKOJBKHUX JIFOICH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJbTaTa 1Mo
CBOEMY HAITPaBJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMH
KOMaH/IbI,

OIICHMBATh KA4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYAlHSIX, TPEOYIOIIUX
JUISL pelieHns (U3nIecKux 3HaHUi;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYaTbHOE, NPHUHATHE PELIEHUS B TpPYyIIE, NPUHATHE PELICHUN
rpynmnom);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellleHUs GU3HMUECKON 3a7a4ui WIH
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh MIPEIaracMble BAPUAHThI PELICHUM;



Jienath BbIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTCIJICKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U MpeAJiarath 1jiaH e€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWKEHUS (HEIOCTHXKEHHsS]) Pe3yJIbTaToOB
NEeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(GU3MYECKOTO  HWCCICAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MPHU perieHUH (HU3NIECKUX 3a]1a4 UIH
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOTO.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCHUCTBYIOIMIAS
cwia,  gedopmanms  (ympyrasi, — IUIacTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddy3us, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JBW)KCHHE, HEPaBHOMEPHOC JBW)KCHHE, WHEPIHS,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpaIleHus, epeava JaBieHus TBEPABIMUA TEIaMU, KUJIKOCTSIMHU U Ta3aMu,
aTMOC(pepHOE [aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHUYECKOU
DHEPTUHN) IO OMMCAHWIO UX XapaKTEPHBIX CBOHCTB M HAa OCHOBE OITBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MYECKUX  SBICHUNA B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B TMPUPOJIE:
PUMEPHI IBMKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW W HEKHBOM
npUpoje, JCUCTBHE CHJIBI TPEHUS B TPUPOAC W TEXHUKE, BIMSHHC
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHuW3M, IJIaBaHUE PbIO, phIUuaru B



TeJe YeOBEKa, MPU STOM NEPEBOIUTH MPAKTUUECKYIO 3a7]a4y B yu4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
bu3nyeckue BeIMUrHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BpEMS, MyTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC TENa,
cujia TpEHUs, AaBjeHue (TBEPAOrO TeMa, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJia, MEXaHWueckas paldoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT T0JIe3HOT0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas U
NOTEHIIMANbHASL SHEPrusi), NpH ONUCAHUU TPABHIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICI UCTIOJIb3YEMbIX BEJIMYHUH, UX 0003HAYCHUS U €AUHUIIBI
bu3nYeCKUX BENUYMH, HAXOIUTH (HOPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYUHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUsS pblyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3allMChIBATh €70 MATEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISAITH NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pelar pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJIB3YSd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHallu3a
YCJIOBUSI 33/1a4M 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3UIECKUE
BENTUYMHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1a4, OLIEHUBATh PEATMCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOJIOB, B OTIMCAHUM UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
MPEANOJIOKEHNUE (TUIOTE3Y ), pa3auyaTh U UHTEPIIPETUPOBATH MTOTYUYEHHbBIN
pe3ynbTaT, HaXOAUTh OLIMOKM B XOJE OIbITa, JAENaTh BBIBOABI MO €ro
pe3ynbTaTam;

MPOBOJUTH OMBITHI 1O HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
buznyecKux CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pYyI0BaHUS, 3aMUChIBATh X0
OmbITa U POPMYTUPOBATH BHIBOJIBL;



BBIIIOJIHATh MPSAMBIE W3MEPEHHUS PACCTOSHHS, BPEMEHHM, MaccChl Tela,
00bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCIOJIB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JIBMXKYLIETOCA TeJla OT BPEMEHU JBUKEHUS TEIa, CHIIbI TPEHUS
CKOJIKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten U
HE3aBHCHMOCTH CWJIBI TPEHMsI OT IUIOIIAAU CONPUKOCHOBEHMS TEJI, CHUJIIbI
YyIOPYroCTH OT YAJUHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMsI TeJl, YCIOBMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO MCCIEAOBAaHUSA, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIEeNys NpPEIJIOKEHHOMY IIaHy, (PUKCHUPOBATH
pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE
NPEMIOKEHHBIX TaOMUI W TpadUKOB, AeNaTh BBIBOJBI MO PE3YJIbTaTaM
UCCJIEI0BAHNS;

IPOBOJUTh KOCBEHHBbIE H3MEPEHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHJIA, JACKHCTBYIOIIAs Ha TMOrPYXKEHHOE B
KHUAKOCTh  T€NO, KOI3(PPUIMEHT TMONEe3HOro JNEWCTBUSA  MPOCTHIX
MEXaHU3MOB), CleIys NPEUIOKEHHOM HWHCTPYKLUMU: TMPHU BBINOIHEHUU
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHHE UCKOMOM BEJIUYHUHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILIAIOIIMECS COCYAbl, OapoMerp,
phlyar, MOJBUKHBIN U HETOABUKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTEepU30BaTh MPUHIUINBI JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHA Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAMMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUSA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1711 oOecrniedeHusi 0€30MacHOCTU Mpu oOpalieHuu ¢ mpudopamMu 1



TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 310POBbS M COOIIOICHUS HOPM
HKOJIOTHYECKOTO MTOBEJICHHS B OKPYKAIOILEH Cpelie;

OCYIIECTBISATH OTOOp HCTOUYHMKOB uH(popmanmu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAaHUM M IyTEM CPAaBHEHMS PpA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPABOYHbIE MaTepUabl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS HA
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUS, B TOM
quclie MyOJUYHO JIeNaTh KpaTKUE COOOIIEHUS O pe3yiIbTaTax MPOEKTOB WIN
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaMOTHO HMCIOJIb30BaTh M3yYEHHBIN
NOHATUUHBIA ammapaT Kypca (QU3MKH, CONPOBOXAATh BBICTYIUICHHE
MPE3EHTAIUEN;

IpU BBIIOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpeneniTh
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIeparypa, BHYTPEHHSsS DHEPIUs, TEIUIOBOM JBUIATElb,
AIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsAl, HIEKTPUUYECKOE TOJIE, TPOBOJIHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHs (TEIUIOBOE pACLIMPEHHE W CKAaTHUe, Terulonepenaya,
TEIUIOBOE PABHOBECHE, CMAaYMBAaHUE, KAIWUISPHBIC SIBJIICHUS, UCIIAPEHUE,
KOHJICHCAI[Usl, IUIaBJIC€HUE, KpHUCTauIM3auus (OTBEpIAEBAHUE), KHUIICHUE,
TeIuIonepeaaya (TEeTIONpPOBOHOCT, KOHBEKIINS, U3JIy4EeHUE),
AIEKTpU3aLUs TEJ, B3aUMOJCUCTBUE 3aPsAI0B, JNCUCTBUS BJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBUE MArHUTOB, JECHCTBUE
MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHUID UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;



pacrmo3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MYECKUX SBICHUN B
OKpY’)XKalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTAJUIBI B mpupojae, uznydeHue CoJHIIA, 3aMeEpP3aHHE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3emit, Apei ¢ MoroCcoB, POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3eMiie,
MOJISIPHOE CUSHUE, MPU ITOM IEPEBOJUTH MMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (DU3UYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHMS, UCIOIB3YS
(bu3nuecKue BETUUHMHBI (TEMIIEpaTypa, BHYTPEHHSSI SJHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHasg TEIUIOEMKOCTh BEIIECTBA, YZACJIbHAs TEIUIOTa
IUIABJICHUS, YJeNbHAs TEIJIoTa MapooOpa3oBaHuUsl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUSA TEIIOBOM
MalIuHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/IyXa, JIEKTPUUECKUN 3apsi, cuia
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, CONPOTUBIEHUE IMPOBOJHUKA,
yZI€JIbHOE CONPOTUBIIEHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), NpHU ONHCAHWU TNPABUIBHO TPAKTOBATH (UBUYECKUN CMBICIH
UCITIOJIb3YEMBIX BEJIMYUH, 0003HAUYECHUS U €UHULBI (PU3UUECKUX BEIUYHH,
HaXOJIUTh (OPMYJIbI, CBS3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BEJIMYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX 3aBUCUMOCTEU
(U3UYECKUX BEIIMYMH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHHUS BEIlEeCTBa, MPUHLHUI CYNEPHO3ULUHU MMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa A yJacTka Lenu, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUS SHEPTUH, [TPU 3TOM J1aBaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcCKuX
1aroB ¢ OMopod Ha 1-2 W3YYEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bu3MUEeCKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHCTBHS, MCIOJb3ysd 3aKOHBl U
dbopMyIibl, cBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHsl 3aJayd, BBIOMPATh 3aKOHBI U (POPMYJIBI,



HEOoOXOoMuMBbIe A €€ pelleHHs,, MPOBOAUTh pPAacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJDL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3MYeCcKUX CBOMCTB Tell (KanWIISIpHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrnepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHUsl MpU U3IYyYEHUH OT LBETa H3Iyyaromied (MOrJIONIaronieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICHCTBHUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEHUCTBHE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJlIM3allisl MArHUTHBIX [OJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUIATENsl MOCTOSHHOTO TOKa):  (OPMYIUpPOBATH
IIPOBEpSAEMbIE MPEANOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZI0BaHUs, OMUCHIBATH X0 ONBITA U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANpPSOHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHMH ¢ yU€TOM 3a/1aHHOM a0COIIOTHOM MOTrPEIIHOCTH;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEUEHMS U Y/ACJIBHOTO COMPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  I[POBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPENJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pE3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHIL U Tpa(UKOB, 1€TaTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
IKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEIIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

COOJTI0IaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000py1I0BaHUEM;



XapaKTepu30BaTh MPUHIUIBI JEWCTBUSA U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HA MX ONUCAHUSA (B TOM UHCJIE: CUCTEMA
OTOIUICHHUSI JOMOB, THTPOMET, MapoBasi TypOuHa, aMIEepPMETp, BOJIBTMETP,
CUETUMK DIJIEKTPUUECKOW DHEPIUH, IIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPETOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M HU3MEPUTEIIbHBIC
npUOOPHI IO CXEMaM M CXEeMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, IBUraTellb BHYTPEHHETO CIrOpaHWs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUYECKHUX LENenl C
IIOCJIEIOBATEIbHBIM U NAPAJIEIBHBIM COCUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  HMH(OpMaIUIO O  MOpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
KU3HM I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTMYECKOTO ITOBEICHUS B OKPYKAIOLLEH Cpelie;

OCYLIECTBJIATh MOUCK HHPOpMALMK (PU3HYECKOTO COJEpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUSA
JIOTIOJIHUTEIbHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
MPOTUBOPEYUBOU HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4€OHBIX 3a/laHUi HAayYHO-TIONYJISPHYIO
JIUTEPATYpPy PU3UUECKOTO COAEPKAHMS, CIIPABOYHBIE MATEPHUAIIBI, PECYPChI
cetu UHTepHer, Bnanerb NpUEMAMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
0o000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHMsl, B TOM YHMCIIE€ MyOIMYHO MPEACTABIATh PE3YJIbTaThl IPOECKTHOU
WJIM MCCIIEI0BATENBCKOM AESTEIBHOCTH, IPA ’TOM I'PaMOTHO HCIIOJIb30BaTh
M3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUUICHUE ITPE3CHTALINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBAaHUN (U3HMUECKUX
MPOLIECCOB pacHpelesaTh O0A3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMM 33J]Ja4aMHU, CJIEIUThH 3a BHINOJHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.



K konIty 00yueHus B 9 Kjacce mpeaMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIB30BaTh IMOHATHA: CHCTEMa OTCuU€ra, MarTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIXKEHUS, Aedopmalius
(ympyrasi, IMjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJIO,
LEHTP TSHKECTH TBEPIOTO TEla, pABHOBECHE, MEXaHUYECKUE KOJEOAHUS U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, 2JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CHEKTPhl UCIYCKAHUsI M TOTJIONIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
U30TOIIBL, SIAEPHAS SJHEPreTHKA;

paznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, PEaKTUBHOE JBUXEHHUE, KOJIeOaTeIbHOE IBUKECHHE (3aTyXarolue U
BBIHYKJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3sIoKEHUE OEJIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX  SBJICHUN B
OKpyXXarlieM Mmupe (B TOM uHcie (PU3NYECKUE SIBICHUS B IPUPOJIE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OUOIOrMYecKoe ACUCTBUE BUIUMOTO,
yIbTPadUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHbIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJUOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IyYEeHUN Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAMTH IPAKTUUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYHIECTBEHHBbIE CBOMCTBa (NPHU3HAKK) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeHSSi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWa YNPYTOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJIbC Tella, HMILYJIbC CHJIBI,



MeXaHW4yeckas paboTa M MOIIHOCTh, NOTEHLHUANIbHAs JHEPrusl Tena,
MNOJHATOrO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
NPYKUHBI, KHHETUYECKAs SHEPT U, ITOJTHASI MEXaHUYECKasl SHEPTHs, IEPUOL
U 4acToTa KosieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTelb MPEIOMIIEHUS Cpefbl), NpPU OMNHUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIB3YEMBIX BEIUYHH,
00O3HAUYEHUA U EIUHUIBI (PU3NYECKUX BEIMUYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEaKUusAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C ONOpOW Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a4i (OIMPAIOLUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIUUMHBI: HA
OCHOBE aHaJIN3a yCJIOBUS 3aJa4M 3alHCHIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOAMMBbIE I PpEIICHUsS, NPOBOAUTh pacyéTbl U OLEHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXKHO PEUIUTh MpPU OMOIIU
(U3MYECKUX METOOB, HCIOJb3ys ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBaTh MPABWIBHOCTh TOpSJIKa
NPOBENCHHUS]  UCCIENOBAaHUS, JI€NaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOACHHIO (PU3UYECKUX SBICHUM WU
bu3nuecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTH Mepuoia KoyeOaHWW MNPYKUHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMeTa B coOuparomiei



JUH3€e, HAOMIOJEHUE CIUIOMIHBIX M JUHEHYaThIX CIEKTPOB H3IyUCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOUHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpeqHee 3HAUYCHHE U3MepsAeMOill BeldnuuHBl ((POKycHOE paccTosHuE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crmocob0a HW3MEPEHHS
(M3MepUTEILHOTO PHbOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
UCITIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHHU TIPH
PAaBHOYCKOPEHHOM JBWKEHMM 0€3 HadyalbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT AJUHBI HUTH, 3aBUCHMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yIJja MPEeIoMIICHUs OT yria
NaJcHUs): IUIAHUPOBAaTh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
dbu3nYecKUX BEJIWYMH B BUJAE TaOmuIl U rpaduKoB, J€JaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTb U YCKOPEHHE Tella IPU paBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHWM4eckass paboTa M MOIIHOCTh, YacTOTa U TEPHUOJ
KOJICOaHMI MaTeMaTH4eCKOro W MPY>KMHHOTO MASTHHUKOB, OINTHYECKAs
cwia coOuparomeld JHH3bI, pPaJAHMOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKLWHU, BBIUMCIATH 3HAYCHHE
BEJIMYMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
IIOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
000opy10BaHUEM;

pa3nuuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCOMIOTHO TBEPJOE TENO0, TOYEHHBIH HCTOUYHUK
CBETa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TPHUHIIUIBI  JEHCTBUS H3YyYEHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
CIUZOMETP, MATYMKW TIOJNIOKECHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O



CBOMCTBaX (PU3MYECKUX SBICHUM U  HeoOXxoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUSCKUX MTPOIIECCOB TPH
pelIeHnr  Yy4eOHO-TIPAaKTUYSCKUX  3a7a4, ONTHYECKHE CXEMBI IS
NOCTPOEHUS N300pAKEHUI B INTOCKOM 3€pKajie U COOMpPAIOLIEH JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  MHMOPMALMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU OOpallleHUuu ¢ MpudopamMu u
TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBIISATh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACPKAHUSI B
HuTepHeTre, caMoCTOATENBHO (HOPMYIIUPYsI MOMCKOBBIN 3alIpoc, HAXOAUTh
IyTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

MCIIONIb30BaTh MPH BBIMOJIHEHWN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKAHU, CIIPABOYHBIE MaTEpUaIbl, PECYpPCHI
cetu MHTepHer, BiageTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIlMM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NESTeNIbHOCTH, MpPU 3TOM TPaMOTHO  HCHOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U CONpPOBOXKAATH
BBICTYIUUIEHUE TIpe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.
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Pemenue 3amau 0al778
o teMe "Cuna
TsDKEeCTH"
Cuna TsDKeCcTH Ha
IpYrux
by bubmmoreka [JOK
IUTAHETAaX.
23 - https://m.edsoo.ru/ff
0al502
XapaKTEPUCTUKU
IUIAHET
bubmuorexa [JOK
N3mepenue cu.
24 Tmanomer https://m.edsoo.ru/ff
P 0al8cc
Bec Tela. bu6mmoreka [IOK
25 HeBECOMOCTL https://m.edsoo.ru/ff
0al778
CnosxeHnue 1ByX
CHII,
HaIpaBJIEHHBIX bubnuoreka [IOK
26 10 OJHOH https://m.edsoo.ru/ff
MPSMOM. 0ala70
PaBHoneiicTByrO
mast CUjl
Pemenue 3amau
110 TeMe
27 " =
PaBHOzEelicTBYIO
mas cun"”
Tpenue
CKOJILKEHUS U
bu6mmoreka [JOK
TpEHUE MOKOSI.
28 Toerme B https://m.edsoo.ru/ff
peHue 0alb9c
MpUpoJIe U
TEXHUKE
JlaGoparopHas
pabora
bu6mmorexa [IOK
«M3yuenue
29 https://m.edsoo.ru/ff
3aBUCHMOCTH

CHJIbI TPCHUA
CKOJIB)XXCHHA OT

Oalcc8




CUJIBI JABJICHUS U
Xapakrepa
COIIPUKACAIOLIUX
cs
MMOBEPXHOCTEI»

30

Pemenune 3amaq
Ha OompeieTIeHue
PaBHOJICHCTBYIO
el CHIIBI

31

32

Pemenune 3amaq
mo TemaM: «Bec
Teay,
«I"paduueckoe
Hn300pakeHUE
cuiy, «Cumnby,
«PaBHOAECHCTBY
FoIas CUDy

KonTposnbhas
pabora 1o
TeMam:
«MexaHHuecKoe
JIBUKCHHCY,
«Macca,
IJIOTHOCTBY,
«Bec Tenxay,
«I'paduueckoe
n300pakeHue
cry, «Cumbi»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0OaldeO

33

[laBienue.
Crnioco6s1
YMEHBLIEHUS U
YBEIUYECHUS
JaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a20a6

34

JlaBiienue rasa.
3aBHCUMOCTH
JTaBJICHUS Ta3a OT
00BEMa,
TeMIIepaTypbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a2376

35

[Tepenaua
JABJICHUS

TBEPABIMU
TeJIaMH,

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a25b0




KUIOKOCTAMU U
razamMu. 3aKkoH
Tlackansa

JaBnenue B
JKUJKOCTH U

bu6mmoreka [IOK

36 rase, BEI3BaHHOE https://m.edsoo.ru/ff
JNIEUCTBUEM CHUIJIBI 0a2718
TSDKECTH
Pemrenue 3anau
110 TEME
bu6mmoreka [IOK
«/laBneHue B
37 KHIKOCTI I https://m.edsoo.ru/ff
A 022826
rase. 3aKoH
ITackamnsy
bu6mmoreka [IOK
CooOmaroruecs
38 HHarot https://m.edsoo.ru/ff
COCYAHHL 022970
. bubmuoreka [JOK
I'mppaBnnuecknii
39 https://m.edsoo.ru/ff
fpece 0a3136
MaHoMeTpshI.
ITopmraesoit
40 P g
JKUJIKOCTHBIN
Hacoc
ATmocdepa
3eMin.
[Iprunnbl
CYIIECTBOBAHHS
BO3IVIITHOMI
- bubnuoreka [IOK
000JIOUKH
41 et https://m.edsoo.ru/ff
. 0a2bSa
3aBUCUMOCTH
aTMOC(epHOro
JaBIIEHUS OT
BBICOTHI HaJl
YPOBHEM MODS
Bec Bo3ayxa. bubmuorexa [JOK
42 ATtmochepHoe https://m.edsoo.ru/ff
JaBJICHUE 0a2bsa
bu6mmorexa [IOK
N3mepenue
43 https://m.edsoo.ru/ff
aTMOC(epHOro

0a2da8




naBieaus. OnpIT
Toppuuennu

44

3aBHCHUMOCTh
aTMochepHOro
JIABJICHUS OT
BBICOTHI HaJ
YpOBHEM MOpsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a2fc4

45

Bbapomerp-
aHEPOUI.
AtMmocdepHoe
JaBlieHHE Ha
Pa3IMYHBIX
BBICOTaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a2fc4

46

Pemenne 3amaq
10 TEME
"AtMocdepHoe
nasienue"

47

JeicTBue
KUJKOCTH U rasza
Ha MOTPY>KEHHOE
B HHX TeEJO.
Apxumenosa
cuiia

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a3276

48

49

JlaGopaTopHnas
paborta
«Omnpenenenue
BBITAJIKUBAIOIICH
CHUIBI,
JICHCTBYIOLIEH HA
TeJo,
MOTPYKEHHOE B
KHUJKOCTB)

JlaGopaTopHas
pabota o Teme
«HccnenoBanue
3aBUCUMOCTH
Beca TeJa B BOJE
0T 00BbEMa
MOTPY>KEHHOU B
KHUJIKOCTh YacTH
Tena»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0a33fc

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0a3514




50

IImaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff
0a3a96

51

52

JlaGopaTopnas
pabora
"KoHcTpyupoBan
ue apeomeTpa
WIH
KOHCTPYHPOBaHH
€ JOKH U
OIpeJieNieHue e€
IPy30MOABEMHOC

TI/I"

Pemenue 3agau
110 TEMaM:
«IInaBanue
CYyJIOB.
Bo3znyxornaBanu
e», «/laBienue
TBEPABIX TEII,
JKUIKOCTEN U
ra3oB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3654

53

54

55

56

57

Mexannueckas
paborta

MOIIHOCTB.
Ennannel
MOIITHOCTH
Ypoxk-
HCCIIeI0BaHUE
"Pacuér
MOIITHOCTH,
pa3BHUBaEMOM
IIpU NOABEME T10
sectauIe"

IIpoctslie
MEXaHU3MBI.
Prruar.
PaBHOBecue cun
Ha pbryare

KoHnTponbHas
pabora 1o Teme

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a3f82




58

«/laBnenue
TBEPIBIX TEI,
JKUIKOCTEU U
razoBy /
Bcepoccutickas
MIPOBEPOYHAs
paborta

Pe3epBHbIil ypok.

Pab6ora ¢
TEKCTaMH 110
TeMe «/laBaeHue
TBEPJIBIX TEII,
JKUIKOCTEN U
rasoBy /
Bcepoccutickas
MIPOBEPOYHAs
pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oadffe

59

60

61

Poryaru B
TEXHHKE, ObITY U
IIPUPOJIE.
JIaGoparopHas
paborta
«HccnenoBanue
yCIIOBUI
paBHOBECHS
phIyara»

Pemenue 3amau
110 TeMe
«YcaoBus
paBHOBECHS
phIuara

Koappuument
MIOJIE3HOTO
JNEUCTBUSA
MeXaHU3Ma.
JlaGoparopHas
paborta
«13mepenne
KII/I naknonHoM
TJIOCKOCTU

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff
0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a48a6




62

Pemenue 3amau
o teme "Pabora,
MOIITHOCTb,
KILJI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0adc48

63

Mexannueckas
SHEprus.
Kunernueckas n
MMOTEHIIHAILHAS
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a4252

64

3aKkoH
COXpaHEHUSA
MEXaHUYEeCKOH
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0a4360

65

Ypok-
SKCIEPUMEHT I10
TEME
"DKcnepuMeHTanl
BHOE
omnpeaeieHue
H3MEHEHUSA
KWHETHYECKOHN 1
MOTEHITNATLHON
SHEPTUH MPHU
CKaTBIBAaHUM TeJia
110 HAaKJIOHHOM
IUIOCKOCTH"

66

KoHntponbHas
pabora 1o Teme
«Pabota n
MOIITHOCTb.
OHeprus»

67

PesepBHBIii ypOK.
PabGoTa ¢
TEKCTaMH 110
TEME
"MexaHn4ecKoe
nBIOKeHHe"

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oadeeb

68

PesepBHBIii ypoK.
Pab6oTa ¢
TEKCTAaMH 110
teme "Pabora.




MoIHOCTb.

Oneprus"

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4 12

8 KUIACC

N KoanuecTBo 4acoB I[ 3J1eKTp0HHbIe

° ara

KonTpoas IIpakTuyec uupposbie

n/ Tema ypoka Bce H3yYeH

HbIe KHe o0pa3oBaTejibHbIE
I ro us

padoThI padoThI pecypchl

OCHOBHEBIE
OJIOXKEHUS

MOJICKYJISIPHO-
bubnunoreka LIOK

1 https://m.edsoo.ru/ff
0a5256

KUHETUYECKON

TEOPUH U UX
OIIBITHEIC
MOJATBEPKICHU
'

Macca u
2 pasmep aToMOB 1
Y MOJIEKYJT

Mopenu

TBEPAOTO,
bu6mmoteka IIOK
AKUIKOTO U

3 5 1 https://m.edsoo.ru/ff
ra3zooopasHoro 02540

COCTOSTHUH
BEIIeCTBa

OObscHEHUE
CBOICTB
TBEPJIOTO,
JKUIKOTO U
ra3z000pa3HOro
COCTOSTHUM
BCIISCTBA Ha
OCHOBEC
MOJ0XKCHUMN

MOJIEKYJISIPHO-




KUHETUYECKON

TEOpUHr
Kpucranmmyec
bubnunoreka LIOK
5 e https://m.edsoo.ru/ff
amopdHbIe 025800
Tena
CmauuBaHue u
KalWUIIPHOCTh bubnmoreka [JOK
6 https://m.edsoo.ru/ff
[ToBepxHOCTHO 0a5530
€ HaTSOKCHUE
TennoBoe bubnunoreka LIOK
7 pacupeHue u https://m.edsoo.ru/ff
coKaTue 0as5a26
Temneparypa.
CBs13b
TEeMIIEPaTyphl
8 CO CKOPOCTBIO
TETUIOBOTO
JIBYKCHUS
YaCTHI]
Bnytpennss
SHEPTHS.
bubnuoreka [{OK
Crnioco6b1
9 S https://m.edsoo.ru/ff
. 0a5c60
BHYTpEHHEH
SHEPTUU
Bt bubnuoreka [{OK
10 Temonepenatn https://m.edsoo.ru/ff
0a6412
Ypoxk-
KOH(epeHIHs
"IIpakTnueckoe
HCTIOJIb30BaHKE
TEIJIOBBIX bu6nunorexa LIOK
11 CBOWCTB https://m.edsoo.ru/ff
BEIIECTB U 0a65¢c0

MaTepHaJioB B
LEIISIX
sHEeprocOepexe

HHUA




12

KomnuectBo
TEIUIOTHI.

VY aensHas
TEIJIOEMKOCTh

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a6976

13

VYpaBHeHue
TEIUIOBOTO
Oananca.
TemnooOMeH u
TEIUIOBOE
paBHOBECHE

bub6nmoreka [IOK
https://m.edsoo.ru/ff
0a7088

14

15

JlaGopaTopnas
pabora
"UcciaenoBaHu
€ SABJICHHUS
TEII000MEHa
npu
CMeEIIMBaHUHU
XOJIOJHOH U
ropsiueit BoabI"
Pacuer
KOJIMYECTBA
TEIUIOTHI,
HEOOXOAUMOTI0
JUIST
HarpeBaHus
Telna u
BBIJICTIIEMOTO
UM TIpH
OXJIAXKIECHUHU

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a6a98

16

17

Jlaboparopnast
pabota
"Onpenenenune
YAEIbHON
TETJI0OEMKOCTH
BemecTna"

OHeprus
TOILJIUBA.
Y nenwHas
TerioTa
cropaHus

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0a6bb0

but6mmoreka [IOK
https://m.edsoo.ru/ff
Oa7b5a




18

19

20

21

IInaBnenune u
OTBEPAEBAHUE
KPUCTAJUTUYECK
HuX Tell.
VnenpHas
TEIUIoTa
IUIABJICHUS

JlaGopaTopHas
paborta
"Onpenenenue
yYIEIbHOU
TEIUIOTHI
TUTaBJICHUS
npaa
[TapooGpa3zoBa
HUE U
KOHJICHCAIIHS.
Hcnapenue

Kunenue.

Y aenbHas
TEII0Ta
napooOpa3oBaH
Hs U
KOHJICHCAIHH.
3aBUCHMOCTD
TEeMIIEPATYPhI
KHUIICHHS OT
aTMOC(epHOro
JTaBIICHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a71d2

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a72fe

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a740c

bubmuoreka [{OK
https://m.edsoo.ru/ff
0a786¢

22

23

Bnaxnocts
BO3/1yXa.
JlaGopaTopHas
pabota
"Onpenenenune
OTHOCHUTEJIBbHOU
BJIQYKHOCTH
BO3ayXa"
Pemenue 3amau
Ha
onpeereHue
BJIQYKHOCTH
BO3/IyXa

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0a7628




24

25

[TpuHIUIIBL
paboThI
TEIUIOBBIX
JIBUTaTEIICH.
[TapoBas
TypOuHa.
JlBurareinp
BHYTPEHHETO
cropaHus
KIIJI
TEIUIOBOI'O
JIBUTATEIIS.
TeroBeie
JIBUTATEIN U
3aluTa
OKpY>Karomei
cpeabl

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a7c7c

26

3akoH
COXpaHEeHus U
MIPEBPAICHUS
DHEpPIruu B
TEIUIOBBIX
mporeccax

27

28

ITonroroBka k
KOHTPOJIBHOU
paborte 1o Teme
"TemnoBbie
SIBJIICHHSI.
N3mMmeHeHue
arperaTHbIX
COCTOSIHUM
BemecTsa"

KoHnTponbHas
pabota o Teme
"TennoBele
SIBJICHUS.
Hsmenenue
arperaTHbIX
COCTOSIHUM
BemecTna"

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a86ae

29

DIeKTpu3anus
tein. /IBa pona

)




ANMEKTPUUYECKUX
3apsi0B

30

Ypok-
HCCIICIOBAaHUE
"DnexkTpu3anus
TeJl UHAYKIUEH
U TIpu
COIIPUKOCHOBE

HHUH

31

Bzaumogeiict
ne
3apSKEHHBIX
Tea. 3aK0H
Kynona

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a87e4

32

33

DNEeKTPUYECKO
€ moJe.
Hanpsixennoct
b
3IEKTPUUYECKOT
0 MOoJIl.
ITpuHIMI
CYTNEPIIO3UIINH
AIEKTPUUECKUX
osiei

Hocurenn
ANEKTPUYECKUX
3aps0B.
DneMeHTapHBIN
3aps.
Crpoenue
aToMa

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a8ala

34

[IpoBoHMKY 1
JUDJIEKTPUKH.
3aKoH
COXpaHEHHUs
NEKTPUYECKOT
0 3apsaja

bu6nunorexa LIOK
https://m.edsoo.ru/ff
0a8ef6

35

Pemrenue 3agau
Ha HpI/IMeHeHI/Ie
CBOMWCTB
AJIEKTPUUECKUX
3apsa0B

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a90cc




36

37

DneKTpUYECcKH
1 TOK, yCIIOBUS
ero
CYLIECTBOBAaHU
. Uctounuku
NEKTPUYECKOT
0 TOKa

HeiicTBus
AIEKTPUICCKOT
0 TOKa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a95a4

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a96b2

38

39

40

41

42

Ypok-
HCCIICIOBAHUE
"JleiicTBHE
AIEKTPUICCKOT
0 I10JIA Ha
MIPOBOTHUKHU U
JARTIEKTPUKU"

DNeKTpuYeCcKu
Il TOK B
MeTaax,
KUJKOCTAX U
raszax

DnekTpuyeckas
LeIb U €€
COCTaBHBIE
4acTH

Cuna Toka.
JIaGoparopHas
pabota
"U3mepenue u
perynupoBaHue
CUJIBI TOKA"

DneKTpUIECcKo
€ HalpsDKEHUE.
BonbT™merp.
JlaGopaTopHas
paborta
"U3mepenue u
perynupoBaHue
HarpsKeHns"

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff
029838

bu6mmoreka IIOK
https://m.edsoo.ru/ff
0a8bd6

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0a%¢e14




43

CornpoTuBieHn
€ TIPOBOJIHUKA.
VYnenbHOE
COIIPOTHBIICHU
€ BellecTBa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0aa738

44

JlaGopaTopHnas
paborta
"3aBUCUMOCTh
ANEKTPUYECKOT
0
COIPOTUBIICHU
s IPOBOJTHUKA
OT €ro JJINHBI,
VR (010 6:i
MOTICPEYHOTO
CCUCHUS U
Marepuaia"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0aa738

45

3aBUCHUMOCTH
CUIJIBI TOKA OT
HaprDKeHI/ISI.
3akoH Oma 1i1st
ydJacTKa [enu

bubnuoreka [IOK
https://m.edsoo.ru/ff
0aad44a

46

47

48

JIaGoparopHas
pabora
"HccnenoBanu
€ 3aBUCUMOCTH
CHJIBI TOKA,
UAYILEro uepes
pe3ucrop, ot
COIIPOTHBIICHU
s pe3uncTopa u
HAITps>KCHUSA HAa
pesuctope"

ITocnenoBarenn
HOE U
napajuieIbHOe
COEIUHEHHNS
MTPOBOTHUKOB

JlaGopaTopHas
pabora
"[IpoBepka
npaBuiIa

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0aa04e

but6mmorekxa [IOK
https://m.edsoo.ru/ff
OaaasS8




49

CJIOKEHUS
HaIpsHKEHUN
npu
ocJie0BaTeNb
HOM
COETMHEHUU
IBYX
pe3uctopos"
JlaGopaTopHas
paborta
"IIpoBepka
mpaBuiia AJis
CHUJIBI TOKA MPHU
apajuieIbHOM
COEIMHEHUU
pe3uctopon"

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oaadle

50

Pemenue 3agau

Ha MIPUMEHEHUE
3akona Oma

IS 1
Ppa3IM4YHOTO
COCITMHEHHUS
MPOBOJTHUKOB

bubnuoreka [IOK
https://m.edsoo.ru/ff
Oaaf8a

51

Pabora u

MOIITHOCTE
3IIEKTPAYECKOT 1
0 TOKa. 3aKOH
Jxoynsa-Jlenna

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0ab124

52

53

JlaGoparopHas
paborta
"Onpenenenune
paloThI U 1
MOIITHOCTH
JIEKTPUUYECKOT

0 Toka"

DNEeKTpUYECKH
€ LIeNH U
MoTpeduTenn
AJIEKTPUYECKON
SHEpPrUu B
OBITY.

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0ab3e0

but6mmoreka [IOK
https://m.edsoo.ru/ff
0ab660




Kopotkoe
3aMBbIKaHHEC

54

55

IlocTostHHEIE
MAarHMuTBI, UX
B3aHMMOJCHCTBU
e

Ypok-
HCCIIEI0BaHUE
"N3yuenue
moJiei
MOCTOSIHHBIX
MarHurToB"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0ac3d0

56

MarauTtHoe
IoJIe.
MaruuTtHoe
moJie 3eMiIu U
€ro 3HaucHUE
IUIA JKM3HU Ha
3emie

bubmuoreka [{OK
https://m.edsoo.ru/ff
OacOba

57

[ToaroroBka k
KOHTPOJIbHOU
pabote 1mo Teme
"DnekTpuueck
ue 3apsabl.
3apsiKeHHbIE
Tena u ux
B3aUMO/ICVCTBU
1. [TocTosTHHBIN
BIEKTPUYECKHI

TOK"

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oabd2c

58

KonTponbHas
pabora 1o Teme
"DrekTpuueck
W€ 3apsibl.
3apsiKeHHbBIS
Tena u ux
B3aUMO/ICVCTBU
s1. [TocTostHHBIN
AJIEKTPUYECKHUI
TOK" /
Bcepoccutickas

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oabeal




MIPOBEPOYHAs
paborta

59

60

61

62

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeMe
"[TocTostHHBII
AJIEKTPUYECKUI
TOK" /
Bcepoccutickas
IIPOBEPOYHAs
paborta

OnbIT Opcrena.
MarauTtHoe
noJie
BJIEKTPUYECKOT
0 TOKa
MarauTtHoe
MOJI€ KaTyIIKH
C TOKOM

[Ipumenenne
3JIEKTPOMArHUT
OB B TEXHHKE.
JIaGoparopHas
paborta
"N3yuyenue
JEUCTBUSA
MarHUTHOTO
oJIs Ha
MIPOBOJIHUK C
TOKOM"

DneKkTpoABUTraT
ellb
MTOCTOSIHHOTO
TOKa.
Hcnonb3oBanu
e
AJIEKTPOJIBUTAT
ener B
TEXHUUECKUX
YCTPOMCTBAX U
Ha TPaHCIOpTe.

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff
Oacdc6

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oacld2

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oac74a

bubnunorexa LIOK
https://m.edsoo.ru/ff
0ac86¢




63

64

65

66

67

JlaGopaTopHnas
paborta
"KoHcTpyupos
aHue u
U3y4eHue
paboThl
JIEKTPOABUIaT

ens"

OnEBITH
®dapages.
3akoH
AJIEKTPOMATrHUT
HOM UHIYKIUU.
[IpaBuno
Jlenma

DnekTporenepa
Top. CriocoOsI
TIOJTYYCHUS
BJIEKTPUYECKON
JHEPTHUH.
DNEeKTpOCTaHI]
WU Ha
BO300HOBJIsIEM
BIX UCTOYHHKAX
SHEPTUU

[ToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"DnexTpuyueck
ue u
MarHUTHBIE
SIBJICHUS "

KoHnTponbHas
pabota o Teme
"DnexTpuyueck
ue
MarHUTHBIE
SIBJICHUS "

Pe3epBHbIit
ypok. Pabota ¢
TEKCTaMH 110
TeMe

bu6mmoteka IIOK
https://m.edsoo.ru/ff
Oacb14

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Oacc5e




"TerioBbIe
SABJIEHUS"

Pe3epBHbIit

ypok. Pabora ¢

TEKCTaMH TI0
68

TeMe

"MarauTHbIe

sBJIeHUS"

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

9 KJIACC

68

14.5

Ne
n/ Tema ypoka
n

MexaHu4ueckoe
JIBIDKCHHE.
MarepuanbsHas
TO4YKa

Cucrema
oTCcUeTa.

2 OTHOCHTENILHOCT
b MEXaHHUYECKOTI'0
IBIDKEHUS

PaBHOMepHOE
3 MIPSAAMOJIMHEMHOE
JBUKCHHE

HepasHomepHoe
MIPSAAMOJIMHEMHOE
JBUKCHHUE.
Cpennsis u
MI'HOBEHHasI
CKOPOCTb

[IpssMonuneHOE
PaBHOYCKOPEHHO
€ IBHKCHHUE.
Yckopenue

KoaunuecTBo 4acoB

Bce
ro

KonTpoan
HbIe
padoThI

IIpakTu4e
CcKHe
padoThI

JlaTa
H3y4eH
U

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJbHbI
e pecypchbl

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0ad474

bu6mmoreka IIOK
https://m.edsoo.ru/ff
0ad19a

but6mmoreka [IOK
https://m.edsoo.ru/ff
0ad8d4




CxkopocTb
MPSMOJIMHENHOT
0
PaBHOYCKOPEHHO
IO JIBUKEHUS.
I'paduxk
CKOpOCTH
JlaGopaTopHas
paborta
"Onpenenenue
YCKOpEHHUs Tena
pu
PaBHOYCKOPEHHO
M JBHYKEHUU T10
HAKJIOHHOM
miockocty"

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oadbl8

CBobogHoe
MajgeHue Tel.
Oumertel [anuies

PaBnomepHOE
JIBMDKCHHE T10
OKPYKHOCTH.
[Tepuon u
JacToTa
oOpareHusl.
Jlnueitnas u
yriaoBas
CKOpPOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ff
0ael76

10

enTpocTpemure
JBbHOE YCKOPEHHE

11

12

13

[IepBblii 3aK0H
HeroTona.
Bexkrop cuibl

Bropoii 3akoH
Hsrorona.
PaBHOz€EliCTBYIO
mas cuia

Tpernii 3aKkoH
Herorona.
Cynepno3unus
cuII

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0ae612

bu6mmoteka IIOK
https://m.edsoo.ru/ff
Oae72a

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0ae982




Pemenue 3agau
Ha HpI/IMeHeHI/Ie

but6mmoreka [IOK

14 SAKOHOB https://m.edsoo.ru/ff
Oaebbe
HsroTona
bubnunoreka LIOK
Cuna ynpyrocrtu.
15 3axon T'yka https://m.edsoo.ru/ff
Oaeca2
Pemrenue 3amau
16 o Teme «Cuna
YIOPYTOCTH
JlaGopaTopHas
paborta bubmmoreka [JOK
17 «Omnpenenenue https://m.edsoo.ru/ff
)KECTKOCTH Oaee28
TIPYKUHBDY
bubnuoreka [{OK
18 Cuia TpeHus https://m.edsoo.ru/ff
0af738
Pemenue 3agau bu6nmorexa LIOK
19 mo teme «Cua https://m.edsoo.ru/ff
TPEHUA» Oafa26
JlaGopaTopnas
pabora
" bubnnorexa [JOK
20 Onpexererine https://m.edsoo.ru/ff
KoxppunmeHTa OafSbe
TpEHHS
CKOJIbKCHUS"
Pemenue 3agau
o Teme "3aKOoHEI bu6nunorexa LIOK
21 HrroTona. Cuna https://m.edsoo.ru/ff
ynpyroctu. Cuia Oafb8e
TpeHUs"
Cuna TSKeCTH U
3aKOH
BCEMUPHOI'O bubnmnoreka HOK
22 TATOTECHUS. https://m.edsoo.ru/ff
Yckopenue 0af044
CBOOOTHOTO
MaJicHus
Ypoxk-
23 KOH(epeHIHs

" JIBu>keHUE Tel




BOKpYT'
IPaBUTALIMOHHOT

0 LIEHTpa
(Conneunas
cucTema).

lamakTukun"

24

Pemenune 3amaq
o Teme "Cuia
TSKECTH U 3aKOH
BCEMHPHOTO
TATOTCHHS"

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oaf5f8

25

IlepBas
KOCMUUecKas
CKOpOCTb.
HeBecomocTts u
neperpy3Ku

bubnunoreka LIOK
https://m.edsoo.ru/ff
0af33c

26

PaBHOBecue
MaTtepraibHON
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPAOIO Tena ¢
3aKpEIUIEHHON
OCBIO BpalllCHU.
MOMEHT CHUIIBL.
LenTp TsxecTn

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oafe36

27

28

PaBHOBeCcHe
MaTepuaIbHON
TOYKH.
AGCo0THO
TBEPIOE TEIIO.
PaBHOBecue
TBEPIOTO TeJA C
3aKperIEHHOW
OCBIO BpalCHUSI.
MOMEHT CUJIBI.
LenTp TsxecTn

Pemenue 3amau
10 TEME
"MOMEHT CHIIEL.
Hentp TsixecTn"

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b02b4




Iloaroroska k

KOHTPOJIBHOU
pabote mo Teme bubnmnoreka HOK
29 "MexaHnueckoe https://m.edsoo.ru/ff
JIBHKEHHUE. 0b0408
BsaumogeiicTBue
Ter"
KonTposnbhas
pabora 1o Teme
" bubnunoreka LIOK
MexaHH4eckoe
30 BIKCHIe https://m.edsoo.ru/ff
A g 0bO6ec
BsaumogeiictBue
ten"
HNmnynsc Tena.
Nmnynbsce cuisl.
3akoH
bubnunoreka LIOK
COXpaHEeHUs
31 IMIVIECA https://m.edsoo.ru/ff
yped. 0b07fa
Yupyroe u
HEYNpyroe
B3aNMOJICHCTBHE
Pemenue 3amau
" bubnuoreka [{OK
1o TeMme "3aKoH
32 COXDAHCHIA https://m.edsoo.ru/ff
p 0b096¢
uMmIyibsca"
Ypoxk-
KOH(EpeHIIHs
"PeakTHBHOE
33
IBIDKEHHE B
IPUPOJIC U
TeXHUKe"
MexaHnnueckast bubnunorexa LIOK
34 paborta u https://m.edsoo.ru/ff
MOIITHOCTh 0b0a84
Pabora cuibl
bu6mmoreka IIOK
TSKECTH, CHJIBI
35 https://m.edsoo.ru/ff
YHpyrocti 1 0b0db8
CWJIBI TPEHUS
JlaGopatopHas
abota
36 P
«Onpenenenue

paboTHI CHITBI




TpEeHus Npu
PaBHOMEPHOM
JBUKEHUU Teja
o
FOPU30HTAIILHOU
MTOBEPXHOCTU»

37

CBs13b DHEpPIUM U
paboTHI.
IloTennuansHas
SHEprus

38

Kunernueckas
SHEPTHUs.
Teopema o
KHHETHYECKOM
SHEpPruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b0c32

39

3akoH
COXPaHCHHUS
SHEPrUU B
MEXaHHUKE

40

JlaGopaTopHnas
pabora
«3yueHue
3aKOHa
COXpaHEHHUSI
SHEPTUI»

bubnuoreka [{OK
https://m.edsoo.ru/ff
Obl2fe

41

KonedarensHoE
OIBUXXCHHUEC U €TI0
XapaKTePUCTHKU

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0b1858

42

3aryxatromue
KoJIeOaHusI.
BeiHyX/1€HHBIE
KoJIeOaHusI.
Pe3onanc

bu6nunorexa LIOK
https://m.edsoo.ru/ff
0b20f0

43

44

MareMaTH4eCcKu
W U IPY>KUHHBIN
MasATHUKH
Ypoxk-
HCCIIEOBaHUE
«3aBHUCUMOCTH
nepuoaa
KoJeOaHuii OT
JKECTKOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b197a




IIPYKUHBI U
Macchl Ipy3a»

45

46

[IpeBpaiienue
DHEPTUU IIpU
MCEXaHNYCCKUX
KOJICOaHUSIX

JlaGopaTopHas
paborta
«Onpenenenue
4acTOTHI U
nepuoja
Kose0aHui
PY>KUHHOTO
MasiTHHKA

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oblaec

47

48

JlaGopaTopHnas
pabora
«IIpoBepka
HE3aBUCHUMOCTH
nepuoJia
KojeOaHui
rpysa,
MOJIBEIICHHOTO K
HUTH, OT MacChl
rpy3a»

MexaHuueckue
BOJIHBI.
CsoiicTBa
MEXaHUYECKUX
BOJIH.
[IpononbHBIE N
MONEPEYHbIE
BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b197a

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b21fe

49

Ypok-
KOH(EpeHIIHs
"MexaHn4yecKue
BOJIHEI B
TBEPIOM TEJIE.
CelicMuueckne
BOJHBI"

50

3BYK.
Pacnpoctpanenu




€ U OTpakeHHe
3ByKa

51

Ypok-
HCCIICIOBAHUE
"HaOmroneHue
3aBUCHMOCTU
BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKkoOCTE 3BYyKa
U BBICOTA TOHA.
AKycTU4ecKuit
pe30oHaHc

53

Ypok-
KOH(DepeHIIHS
"V bpTpa3Byk u
nHOPa3BYK B
pUpoJe U
TexHuKe"

bubnuoreka [{OK
https://m.edsoo.ru/ff
0Ob23ca

54

55

56

57

ITonroroBka K
KOHTPOJIbHOU
pabote 1mo Teme
"3aKOHBI
COXpaHEHUS.
MexaHu4ueckKue
KoIe0aHus U
BOJHBI"

KoHntponbHas
pabota o Teme
"3aKOHBI
COXpaHEHHUS.
MexaHu4uecKue
KOJICOaHMS U
BOJHBI"

ONEeKTPOMarHuTH
oe 1oue.
ONEeKTPOMarHuTH
bI€ BOJTHBI

CBoiicTBa
ANEKTPOMArHUTH
BIX BOJIH

bubnuoreka [{OK
https://m.edsoo.ru/ff
0b2510

bu6mmoteka IIOK
https://m.edsoo.ru/ff
Ob2abe




58

59

Ypok-
KOH(epeHIHs
"[IIkana
AJIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanne
AJICKTPOMArHUTH
BIX BOJIH JJISt
COTOBOM cBs3H"
Ypok-
HCCIIEI0BaHUE
"U3yuenue
CBOMCTB
AJIEKTPOMArHUTH
BIX BOJIH C
IIOMOIIILIO
MOOMILHOTO
tenedona"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b2fe6

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b2c6¢c

60

Pemenne 3amaqa
Ha OTpeieTICHUE
YacTOTHI U
JUTAHBI
AJICKTPOMArHUTH
OM BOJIHBI

61

DNeKTpOMarHuTH
as npupona
cBeta. CKOpoCTh
cBeTa. BonHOBEIE
CBONCTBaA CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b31d0

62

63

HUctounukn
CBETA.
IIpssmMonuneiHoe
pacrnpocTpaHeHU
€ CBeTa.
3aTMeHHUS
ComHua u JIyHsl

3akoH
OTpaKeHHUS
cBeTa. 3epKaa.
Pemenue 3amau
Ha MIPUMEHEHNE

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0b3658

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b38c4




3aKOHa
OTpaXXCHUSA CBCTA

64

65

[Ipenomnenue
cBeTa. 3aKOH
MPETOMJIICHUS
cBeTa

ITonHoe
BHYTpPCHHEE
OTpa)keHue
CBCTA.
Hcnonp3oBanue
IIOJIHOT'O
BHYTPEHHETO
OTpa)KEHUS B
OIITHYECKHUX
CBETOBOJIAaX

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ob3aea

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0Ob3c5c

66

JlaGopaTopHnas
pabora
"UccaeqoBanue
3aBUCHMOCTH
yria
MIPEIIOMIICHUST
CBETOBOTO JTyya
OT yrJja MmajaeHus
Ha TpaHUIe
"BO3IyX-

CTCKJIO

67

68

Ypok-
KOH(EpEeHIIHs

"W cnoip30BaHue
IIOJIHOTO
BHYTPEHHETO
OTpPaKEHUS:
CBETOBOJIBL,
OIITHKOBOJIOKOHH
ast CBI3B"

JINH3EL

Onruyeckas
CHJIa JIMH3EI

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b3f2¢

69

[TocTpoenne
M300paKeHHi B
JIMH3aX

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b444a




70

71

72

73

74

Jlaboparopuast
pabora
"Onpenenenue
(hokycHOTO
paccTosiHus U
ONTHYECKOU
CHJIBI
coOuparoren
JUH3BI"

Ypok-
KOH(EepeHIIHS
"Onruueckue
JTUH30BBIC
puboper"
['ma3 kak
ONTUYECKast
cucreMa. 3peHue
Ypok-
KOH(EepeHIIHS
"IledheKTsI
3penus. Kak
COXPaHHTH
3penue"”

Paznoxxenue
OeIoro cBera B
cnektp. OnbIThI
HrroToHa.
Croxenne
CHEKTPaTbHBIX
IIBETOB.
Hucnepcus ceera

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b4206

bubnunoreka LIOK
https://m.edsoo.ru/ff
OcOa7e

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b4684

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0c0f4c

75

JlaGoparopHas
pabota "OnbIThl
10 Pa3I0KEHUIO
Oejoro ceera B
CHEKTp U
BOCTIPUSATHIO
1[BETa IPEIMETOB
IPH UX
HAOJIOICHUNA
gepes3 [BETOBBIC

¢buabTpel"

but6mmoreka [IOK
https://m.edsoo.ru/ff
OcOe2a




YPOK-IIpaKTUKyM
"BoytHOBEBIE
CBOIICTBA CBeTA:

76
JUCTIepPCHS,
uHTEephepeHIns
u qudpakmms”
OnbIThI Eubs 1IOK
nonMoTeKa
Pesepdopna u
77 Pe(b PA https://m.edsoo.ru/ff
TJIaHeTapHAas 0c12a8
MOJICJIb aTOMa
[Tocrynater
78 bopa. Monens
atoma bopa
Hcnyckanue n
MTOTJIOIICHUE
bubmuoreka [IOK
CBETa aTOMOM.
79 K https://m.edsoo.ru/ff
BAHTBL Oc144c
JInneituaTeie
CHEKTPBI
YPpOK-TIpaKTHK
" P P o bubmuoreka [{OK
HaGmonenue
80 https://m.edsoo.ru/ff
CIICKTPOB ) 0e1550
UCITyCKaHU
bubnunoreka LIOK
PannoakTuBHOCT
81 - https://m.edsoo.ru/ff
cc pi 0c1672
Crpoenue
bu6mmoteka IIOK
aTOMHOTO si/Ipa.
82 HVKTOMHAs https://m.edsoo.ru/ff
yrI Ocl8ac
MOJICITh
PanuoakTtrBHBIE bu6mmoteka IIOK
83 [IpEBPAILICHHUS. https://m.edsoo.ru/ff
M3oTtonsl Oclal4
Pemenue 3agau
) bu6mmoteka IIOK
10 TeMe:
84 S https://m.edsoo.ru/ff
AMOAKTHBHLE Oclbda
MIpEeBpAICHUS
Ilepuo
85 pros
noJrypacrnaja
Ypoxk- bubnmorexa [JOK
86 KOH(pepeHIUs https://m.edsoo.ru/ff

"PamroaKkTUBHBIE

0c2126




H3Iy4EHUS B
pupoie,
MEIUIMHE,
TexXHuke"

87

Snepubie
peaKkuuu.
3aK0OHBI
COXpaHEHUS
3aps0BOTO U
MacCOBOT'O YHCE

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oclc58

88

DHeprusi CBs3u
ATOMHBIX SIJIEP.
CBs13b MacChl U
SHEPTHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ocld7a

&9

Pemenne 3amaq
10 TEME
"AnepHble
peakuu"

90

Peaknum cuaTe3a
U JICTICHUS SIIIED.
HUctounukn
sueprun CoJiHIIa
" 3BE3N

bubnuoreka [{OK
https://m.edsoo.ru/ff
Ocle88

91

92

Ypok-
KOH(EpeHIIHs
"AnepHas
SHEpPreTHKa.
JencTBus
PaaOAKTUBHBIX
U3JIy4CHUHN Ha
YKUBBIE
opraHu3msI"

IToaroroska k
KOHTPOJIBHOU
pabote 1o Teme
"DeKTpOMarHuT
HOE T0JIE.
DNeKTpOMaraHuTH
bI€ BOJTHBI.
KBanTOBBIE
SIBJICHUS "

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c223e




93

94

95

KonTponsHas
pabota mo Teme
"DJIeKTPOMarHuT
HOE T0JIE.
DJIEKTPOMAarHuTH
bI€ BOJIHBI.
KBanTOBBIE
siBJICHUS "

[ToBTOpEHUE,
00o01IeHNE.
JlaGopaTopHbie
paboTHI IO KypCy
"B3anMogencTBU
e ren"

IToBTOpEHUE,
00o01IeHNE.
Pemenue
pacUYeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 I10 TeEME
"TemnoBbie
npouecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c245a

bubnuoreka [{OK
https://m.edsoo.ru/ff
0c2572

96

97

[ToBTOpEHUE,
0000111EeHHE.
Pemenne
pacUYeTHBIX U
KauyeCTBEHHBIX
3aJa4 110 TeMe
"KII/I TermoBbIx
nBuraresein”

[ToBTOpEHUE,
00001IeHHE.
Pemenue
pacyeTHBIX U
Ka4yeCTBECHHBIX
3aJ1a4 110 TEME
"KITJT
AIIEKTPOYCTAaHOB

n

OK

bubnmorexa LIOK
https://m.edsoo.ru/ff
0c2a22

bu6mmoteka IIOK
https://m.edsoo.ru/ff
0c2b30

98

[ToBTOpEHUE,
o0o01eHue.
JlaGopartopHbie

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c2c¢52




paboTHI 1O KypCy
"CBeTOBEIE
sABJIeHUS"

[ToBTOpEHME,
0000111IeHHE.
Pabora ¢

99 TEKCTaMH 110 1
TeMe "3aKOHBI
COXpaHEHUs B

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c2d6a

MeXaHHuKe"

[ToBTOpEHME,

00001ICHHE.

Pa6ora ¢ bubnunoreka LIOK
100 | TekcTramu mo 1 https://m.edsoo.ru/ff

TeMe 0c2e82

"Konebaunus u
BOJIHEI"

IToBTOpEHME,
00o01IeHNE.
Pabora ¢

101 1
TEKCTaMH II0
TeMe "CBeTOBBIE

saBiIeHus"

IToBTOpEHME,
00001IeHHE.
Pabora ¢

102 | Tekcram# 1o 1
TeMe "KBanToBas
U siiepHast
¢uzuka"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0c3044

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102 3

IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA




7 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

1.1

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

1.5

ONMCHIBATh M3yUEHHBIE CBOICTBAa Tel M (pU3MUECKHUE SIBIEHUS,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU OMNHMCAHUM IPABUIBHO
TPAKTOBaTh (PU3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaUeHUsT M eIUMHHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIHYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl HM3YYEHHBIE 3aKOHBI, NPU OITOM [J1aBaThb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

1.7

OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLIECCHI U CBOMCTBA Tell, B TOM
Yylyclie MU B KOHTEKCTE€ CHUTyalMil MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIIBJIATH INPUYMHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

pemarb pacyéTHble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI 1
(dbopMyIbl, CcBsi3pIBatolMEe (DU3MUECKHE BEIWYMHBI: HA OCHOBE
aHajuM3a yCJIOBMS  3a/adyd  3aluChIBaTh  KpPaTKOE  YCIIOBHE,
MOJICTaBIATh (U3UUYECKUE BEIMYMHBI B (OPMYIbl M TMPOBOJIUTH

paC‘-IéTBI, HaxXOJuThb CIHpPaBOYHBIC JTaHHBIC, HGO6XO)II/IMI)Ie I




1.8

1.9

pelieHrs  3aJady, OLEHMBATh  PEATUCTUYHOCTh  MOJYYCHHOMH

(hU3HYECKON BETUIMHBI

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOKHO DPEUIUTh MPH TTOMOIIN
(u3MYECKUX METOAOB, B OMNHCAHUM HCCIIECIOBAaHUS BBIICIATH
MpoBepsieMOe  MpEeAnoyioxkeHue  (rumoresy),  pasiauyarb U
UHTEPIPETUPOBATh IMOJYUYEHHBIM pe3ynbTaT, HAXOIUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nuecKkux  CBOWCTB  Tell:  (OpPMYNIHpPOBATh  MPOBEPSIEMbIE
NPENOJI0KEeHNsI, COOUpaTh YCTaHOBKY U3  IPEAJIOKEHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTB BBIBObI

1.10

BBIIIOJIHATD NPSAMBIE U3MEPEHUS C UCIIOJIIB30BAHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUs MPHOOPOB C YyIETOM

3a/ITaHHOW a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTh HCCIIECOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOMl C HCIOJIB30BAHUEM MPSAMBIX W3MEPEHHUI,
y4acTBOBaTh B IJITAHUPOBAHUHU Y4eOHOrO HCCIENOBaHUS, COOMPAThH
YCTaHOBKY U BBINOJHATH M3MEPEHUs, CIEeAys IPEII0OKEHHOMY
I1aHy, (UKCUpOBaTh pPE3yJbTaThl IOJIYYEHHOM 3aBHUCHUMOCTH
(u3NYEeCKUX BEMYMH B BUJE NPEAJIOKEHHBIX TaOIUIl U TpadHKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

IMPOBOANTE KOCBCHHBLIC HU3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYUH, CIICAYA
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU I/I3MepeHI/II>’I
C06I/IpaTI> OKCIICPUMCHTAJIbBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUYMHEI

1.13

1.15

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

YKa3bIBaTh MPUHIMIBI JIEUCTBUS TNPUOOPOB H TEXHUYECKUX
YCTPOMCTB, XapakTEepU30BaTh MPUHILMINBI JEHCTBUS H3YUYECHHBIX
MPUOOPOB M TEXHUYECKUX YCTPOWCTB C TMOMOIIBIO HMX OIHMCAHWS,
WCTIONB3YSl 3HAHUSA O CBOMCTBaX (PU3MYECKHX SBICHUU U
HE0OX0UMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOAUTE TIPUMEPHl (HAXOAUTh HMHPOPMAIUIO O TPUMEPaX)
MPAKTUYECKOTO  HCIONB30BaHWs  (U3WYECKUX  3HAHUH B

MOBCETHEBHOW KW3HHM I obecrieueHrss O€30MacHOCTH TIPH




oOpamieHun ¢ mnpubopaMu H TEXHHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHsS 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYILIECTBISATH OTOOP UCTOYHUKOB MHGOpMaLU B ceTu MIHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCS 3HAHUM M IYTEM CPABHEHUS Pa3IUYHbIX UCTOYHUKOB
BBIICJIATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYUBOIN HIIH

MOXET OBITh HEJOCTOBEPHOM

1.17

HCIIOJIb30BAThH npu BBIIIOJTHEHUU y4eOHBIX 3alaHul
HAYYHONOIYJISIPHYIO ~ JIUTEPATypy  (U3NYECKOTO  COJEpIKAHMA,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BiIageThb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeodpazoBaHus

nH(pOpMaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

1.19

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHbBIE U YCTHBIC COOOIICHHUS
Ha OCHOBE 2 — 3 WCTOYHWKOB WHPOpMauu (HU3HIECKOTO
COJICpKaHUsl, B TOM YHUCIIC TyOJIMYHO JeNIaTh KPAaTKUE COOOIIECHHSI O
pe3ysibTaTaXx IMPOCKTOB WM YYEeOHBIX HCCICAOBAHUN, TPU ITOM
IPaMOTHO HKCIOJIb30BaTh U3YUCHHBIN MOHSATHIUHBIA ammapar Kypca

(U3MKH, COIPOBOXK/IATH BHICTYIUICHUE ITPE3CHTAIIUCH

MpU  BBIOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacrpefienaTh O0SI3aHHOCTH B TPYINIe B COOTBETCTBUM C
MOCTaBJICHHLIMM 33aJadyaMH, CJIEeAUTh 3a BBIIOJHEHHEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeIbHOCTD TPYIIIBL, BBICTPaNBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pas3jiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘-IeCKOG SIBJICHUEC




1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH MPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBICTSATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIb3Yysl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAaYEeHUsI U EOUHUIBI (PUINYECKUX BEIMYUH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MUYECKYIO BEIHYMHY C
JIPYTUMHU BEJIUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIC 3aKOHBI, IIPU OTOM J1aBaTb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OO0BSACHATH (hM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 JnOru4ecKux maroB ¢ MOMoIIbi0 1 — 2 M3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCEPHOCTHU

1.7

1.8

pemars pacy€THbIe 3aauu B 2 — 3 NeHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dopMmysbl, CBs3bIBaOIIME (U3UUYECKHE BEIWYMHBI: HA OCHOBE
aHalM3a yCJIOBUs 3a/a4M 3allUChIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTATOK JaHHBIX JUIS pelleHMs 3a/aud, BhIOMpATh 3aKOHBI U
(dbopMyIibl, HeoOXoIUMBIE AJisl €€ pelleHus, IPOBOAUTh PACUEThl U
CpaBHUBAaTh IOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMYUHBI C

HU3BECTHBIMHU JaHHBIMHU

pacrno3HaBaTh IpPOOJIEMBl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYECKUX METO/OB, MCIIONB3Ysl ONUCAHHWE UCCIEeI0BaHMA,
BBIJIEJISITh IPOBEPSEMOE MPEAIIOJIOKEHUE, OLICHUBATh ITPAaBUIIbHOCTh

nopsaaKa IpoBCACHUA UCCIICAOBAHUA, NCTIATh BHIBO/IbI

1.9

MPOBOJUTHh OMBITHI MO HAOTIOACHHUIO (U3UYECKUX SIBICHUN WK
(bU3UYEeCKUX  CBOMCTB  Teln:  (HOpPMYyIUpPOBATH  MPOBEPSIEMBIC
MPENINONIOKEeHHs, COOUPAaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000pyn0BaHus, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBOBI




1.10

1.11

BBITIOJIHATH TPSIMBIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JNAaTYMKOB (M3WUECKUX BEIWYHUH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH MCCIIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYMUHBI OT JAPYroll C HUCHOJIB30BaHUEM IMPSAMBIX H3MEpPEHUIl:
IUTAHUPOBATh HCCIEIOBaHHE, COOMpPATh YCTAHOBKY M BBIOJHSTH
U3MEpeHus, cleays MpeUIOKEHHOMY IUIaHy, (PUKCHpOBaTh
PE3yNIbTAThI OTYYEHHOW 3aBUCUMOCTH B BHJIE TAOJIUIl ¥ TPA(UKOB,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM UCCICAOBaHNA

1.12

1.13

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpEeUIOKEHHON HWHCTPYKIMU, U BBIYUCISATH

3HAa4YCHUC BCIINYNHBI

coOnrofaTh MpaBuja TEXHUKM Oe3omacHOCTH Ipu pabdoTe cC

1abopaTopHBIM 000PYyIOBAHUEM

1.14

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OINOPOM Ha UX OIHCAHUS, UCIOJIb3Ys
3HaHUS O CBOMCTBaxX (M3UYECKHX SBICHUA W HEOOXOAMMBIC

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Pacno3HaBaTb MPOCTHIC TCXHUYCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 1o CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYCCKUX LIereil ¢ IoclIegoBaTelIbHBIM H napaJuijiCJIbHbIM
COCIUHCHUEM JJICMCHTOB, pasjiidyasd YCJIOBHBIC 0003HaUYCHHUS

QJICMCHTOB JJICKTPUUYCCKUX Lemnemn

1.16

1.17

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMALKUIO O TpUMEpax)
IMPAKTUYICCKOTO HUCIIOJIB30BaHU (1)I/I3I/I‘~I€CKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM Ui oOecredeHus Oe30MmacHOCTH MpH
oOpameHuu ¢ mnpubOpaMd H TEXHUUYECKHUMH YCTPONCTBAMH,
COXPAaHEHUS 3JI0OPOBbS M COOJIOACHHS HOPM JKOJIOTUYECKOTO
MOBEICHUS B OKPYKAIOUIEN cpelie

OCYIIECTBJISTh TOUCK HMH(pOpManuu (HU3UIECKOTO COACPKAHUS B
cetu IHTEepHET, HA OCHOBE UMEIOIIUXCS 3HAHUI U MyTEM CPaBHEHUS
JOIIOJIHUTCIBHBIX HNCTOYHHUKOB BBIACIISTH I/IH(bOpMaHI/IIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WU MOXET OBITh HeHOCTOBCpHOﬁ




1.18

WCIIOJIb30BaTh TMPU BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAy4YHO-
MOMYJISIPHYIO JTUTEpATypy (PU3MUECKOrO COAEp)KaHusl, CIIPABOYHBIC
MaTtepuaibl, pecypchl ceTd HHTepHeT; BlaaeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

co37aBaTh COOCTBEHHBIC MHCbMCHHBIE M  KPAaTKHE  YCTHBIC
cooOmeHus, 0000mass HHHOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(bHU3MYECKOrO COJCPKAHUS, B TOM YHCIIE MYyOJIMYHO MPEICTABIATH
Pe3yabTaThl IPOCKTHOMN WIIA MCCIICI0BATEIbCKOM JCITEIBHOCTH, TIPH
3TOM TIPaAaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBIN armapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallhEH

IIPY BBINOJIHEHUH YYE€OHBIX ITPOEKTOB U UCCIEN0BAaHUN (PU3MUECKUX
MIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEHUCTBUM M  KOPPEKTUPOBATH  €ro, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH BKJIQJ] B JEATEIBHOCTb TPYIIbl, BBICTPaUBAaTh
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE, MPOSBIASL  T'OTOBHOCTH

paspemath KOHQIHKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
06p33OBaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001mero 06p830BaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUA

1.2

pasiinvdaTh ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘ICCKOG SIBJICHUC

1.3

1.4

pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUE SABJICHUS B IPUPO/IE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYI0, BBIACTATD

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUIN

OIMMCbIBATHL H3YUYCHHBLIC CBOMCTBA TE€I H (1)I/ISI/IT-IGCKI/I€ SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCJIIMYNHBI, IIPHU OIIHCAHUU IIPABUIIBHO
TPaKTOBATh CI)I/ISI/I'-IGCKI/II\/’I CMBICJI HCIIOJIB3YCMBbIX BCJIINYHH,

0003HAaYCHHS U CIANMHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIMYHMH, HaXOJIUTh




(GopMynbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYIO BEIMYHUHY C
JIPYTUMH BeTMYUHAMHU, CTPOUTH IPaUKK N3yUEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

1.6

1.7

1.8

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3allucbhiBaThb €ro MareéMaTH4dcCKOC

BBIPAKEHUE

OO0BSCHATH (PM3HUECKUE MTPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHUE W3
2 — 3 JIOrMYecKuX 1IaroB ¢ MOMOLIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

(bU3NYECKUX SIBICHUH, (PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemars pacuéTHble 3ahauyu (onuparomuecs Ha cucremy u3 2 — 3
YpaBHEHHI1), HWCIONB3YsI 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE
¢usnueckue BEIMYMHBL: HAa OCHOBE AaHalM3a YCIOBUS 3aJaud
3alUChIBATh KPAaTKOE YCJIOBHE, BBIBIATH HEAOCTAIOMINE WIIH
M30BITOYHBIC TAHHBIE, BRIOMPATH 3aKOHBI M (HOPMYJIbI, HEOOXOMMEbIE
IUISl pEeIIeHHUs], TPOBOJUTh PAcU€Thl U OLEHUBATh PEATUCTUYHOCTH

MOJTYYEHHOTO 3HAYCHHS (PU3NIECKON BETMIUHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPpU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OMMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpAAKA
IMpOBCACHHUA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 " OIBITOB

1.9

1.10

MPOBOANTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUH WU
(bU3MYECKUX CBOMCTB TEJN: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3ynbTaThl, (OPMYJINPOBATh BHIBOJIBI

MPOBOAUTh NPU HEOOXOAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisl CpeHee 3HAUYCHUE HM3MepseMOil BeIWYUHBI ((POKyCcHOE
paccTositHue coOuparomiel JTUH3bI), 000CHOBBIBATh BHIOOP crocoba

U3MepeHus (M3MEpPUTEIBHOTO NPHOopa)

IpOBOAUTL UCCIICAOBAHUC 3aBHCUMOCTEM (1)I/ISI/II‘ICCKI/IX BCJIIMYHUH C
HCIIOJIB30BAHHUEM IPAMBIX I/ISMepeHHfIZ IJIaHUPOBATh UCCIICAOBAHUC,

CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThI




1.12

HOHy‘ICHHOI;'I 3aBUCHUMOCTH (bHSI/I‘IeCKI/IX BCJIIMYHMH B BHJC Ta6J'II/II_[I/I

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ M3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJHATh HM3MEPEHUSA, CIEAyS NPEIIOKEHHOU
WHCTPYKUUHU, BBIYHUCIATH 3HAYCHHE BEJIMYMHBI M AHAIU3UPOBATH
MOJyYEHHBIE PE3yJIbTaThl € YYETOM 3aJaHHOW IOIPEIIHOCTH

HU3MEpPEHUI

1.13

1.14

CO6J'II-OI[aTB mpaBujia TCEXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTopHbIM 000pyI0BaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (PU3HYECKUX MOJEIIEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYCUHBIH
HUCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha HX OINHCAHUS, UCIOJb3Ys
3HaHUS O CBOMCTBaX (IM3MYECKHX SBICHUA W HEOOXOAMMEIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

HCIIONB30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUHN Y4eOHO-IPAKTHYECKUX
3aJ]1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOEHUS N300pakKeHUH B INIOCKOM

3epKkaiie ¥ coOuparomieit TMH3e

1.17

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMALUIO O TpUMEpax)
IMPAKTUYICCKOTO HUCIIOJIB30BaHU (1)I/I3I/I‘~I€CKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM Ui oOecredeHus Oe30MmacHOCTH TMpHU
oOpamieHUu ¢ TmpubOpaMd H TEXHUUYECKHUMH YCTPONCTBAMH,
COXpAaHEHUS 3J0POBbS M COOJIOACHHS HOPM JKOJIOTUYECKOTO
MOBEICHUS B OKPYKAIOUIEN cpelie

OCYIIECTBJISTh TOUCK HMH(pOpManuu (HU3UIECKOTO COACPKAHUS B
cetn IHTepHET, cCaMOCTOATENHHO (HOPMYIUPYS MOUCKOBBINA 3aIpoc,
HaxOJWUTh IIyTH OMNPEICICHUS JOCTOBEPHOCTH  IOJTYyYECHHOMN
nH(OpPMAlIUM HAa OCHOBE MMEIOLIUXCS 3HAHUU M JOMOTHUTEIHHBIX

HUCTOYHHKOB




1.19

WCIIOJIb30BaTh TMPU BBHIMOJHEHUH Y4YeOHBIX 3aJaHUi HAy4YHO-
MOMYJISIPHYIO JTUTEpATypy (PU3MUECKOrO COAEp)KaHusl, CIIPABOYHBIC
MaTtepuaibl, pecypchl cetu HHTepHeT; BhaaeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO37aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBE WH(pOpPMAIMKM M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
coiepKaHus, MyOJIMYHO MPEACTABIATh PE3YJAbTAThl IPOSKTHON MIN
UCCIICIOBATENIbCKOW  JIEATENbHOCTH, TPU  3TOM  TI'PaMOTHO
UCTIONIB30BAaTh M3YYCHHBIH TOHATUIHBIA amnmapaT H3y4aeMoro
paszzena (U3UKU M CONPOBOXKAATH BBICTYIUICHHE MpPE3EHTAIlen ¢

y‘IéTOM 0COOEHHOCTEH AyauTOpUH CBEPCTHUKOB

1.21

IIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon
JJIEMEHTA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS

du3uka — Hayka O NOpUpoJe. SBIEHUS TPUPOMBL.
1.1 du3nyueckue SIBICHHUSA: MEXaHHYECKHE, TEIUIOBEIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

®dusnueckue BenuuuHBL M3mepenue Quzmueckux
1.2 BenuunH. @usnueckue npubopel. IlorpemnrHocts

H3MepeHHﬁ. MC)K,Z[YHapOI[HaSI CUCTEMA CAMHMUIL




1.3

1.4

1.5

EcTecTBeHHOHAyUHBI METO/ MMO3HAHUS: HAOIIOJCHUE,
IIOCTAHOBKA Haquoro BOHpOCEl, BBIABHKCHHUEC TUIIOTE3,
OKCIIEPUMEHT [0 TIPOBEPKE THUIIOTE3, OOBICHCHHE

Ha0JII01aeMOT0 SBICHUS
Onucanue GpU3nUECKUX SBICHUH C TOMOILBIO MOJIENEH

[TpakTuyeckue paboOTHI:

###Par###l3MepeHne pacCTOSTHUM.
###Par#t##l13mepernne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX Tell.
##H#Par###l13mMepenne  TemriepaTypbl OpH  OMOUIA

JKAJIKOCTHOTO TEPMOMETPA U AATYHUKA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUN BEIIIECTBA

2.1

#H##Par###CTpoeHrue BelecTBa: aTOMbl U MOJIEKYIIbI,
ux pazMepbl. OMbBITHI, JI0KA3bIBAIOIINE JTUCKPETHOE

CTPpOCHHUC BCIUICCTBA

2.2

###Par#H ]| Bmkeane  yactull  BemiectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIlepaTypoil.

BbpoyHnoBckoe nBuxkenue, nuhdysus

2.3

24

2.5

2.6

BzaumopeiicTBHE YacTHUII BEIIECTBA: IIPUTAKCHUC U

OTTAJIKUBAaHHUEC

###Par#HH# ArperaTHbie COCTOSIHUS BEILIECTBA:
CTpOeHue rasos, KUJIKOCTEN 51 TBEPIBIX
(KkpucTaJuTMYecKux)  Tell.  B3auMocCBsI3b  MEXIYy
CBOMCTBAMM  BEIIECTB B  Pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJ'IeKy.]'H[pHBIM CTpOCHI/ICM
Oco00eHHOCTH arperaTHhIX COCTOSTHUMN BOBI

[TpakTudeckue paboOThI:

###Par###Onenka tuaMeTpa aToMa METOJIOM PSIOB (C
UCToNib30BaHueM Gotorpaduit).

#HHPar###ONeITEI 0 HAONIONEHUWIO  TEIUIOBOTO
pacIIMpeHHs Ta30B.

#H##Par#H##OnbITL 10 OOHAPYXEHUIO JEHCTBUS CHII

MOJICKYJIAPHOT'O IMPUTAKCHUA

3

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




3.1

3.2

33

34

Mexanuueckoe NIBIDKCHUE. PaBHOMepHOE Hu

HEPaBHOMEPHOE JIBUIKECHHE

##H#Par###Ckopocts.  CpenHsisi  CKOpPOCTb  IpHU
HEPaBHOMEPHOM JBM)KCHUHU. Pacuér mytu u BpeMeHH

JIBUKECHUS
SIBnenue uHepuuu. 3akoH MHepLUuu. B3aumoneiicTBue
TeJ KaK PUYMHA U3MEHEHUsI CKOPOCTH JIBHYKEHUS TEIL.
Macca kak Mmepa MIHEpTHOCTH Tena

###Par####lnotHocTs BemecTBa. CBsA3b IUIOTHOCTU C

KOJIMYCCTBOM MOJICKYJI B €IUHHUILIC 00BEMa BE€IICCTBa

3.5

Cua xak XApaKTCpUCTHUKA BSaHMOHeﬁCTBHH TCII

3.6

Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢

IMOMOIIbBIO JTHUHAMOMETPA

3.7

3.8

###HPar### SIBnenue tsaroredus U cwia Tsokectd. Crna
TSKECTU Ha JpYrux IuiaHerax. Bec Tema. HeBecomocTh
Cuna tpenusi. TpeHHE CKONBKEHHUS U TPEHHUE TOKOS.

TpeHue B mpupojie U TEXHUKE

3.9

3.10

#H##Par###CnoxxeHue Cuil, HaImpaBJICHHBIX IO OJHOH

npsMoi. PaBHOAEHCTBYIOIIAs CUIT

[TpakTueckue pabOThI:

OmnpeneneHne CKOPOCTH PABHOMEPHOIO JIBHXKEHMS
(mapuka B OJKHAKOCTH, MOJETH DIIEKTPHUYECKOTO
aBTOoMOOMIIE W Tak pganee). OmpenereHue cpenHen
CKOPOCTH CKOJIBKEHHS Opycka WJIM IIapuka [0
HAKJIOHHOM TuIockocTH. OnpeneneHue IUIOTHOCTH
tBEépmoro  Tema.  OmWBITH,  JEMOHCTPHPYIOIIUE
3aBHCHUMOCTH pacTsoKeHus (aedopmarun) npy>KuHbl OT
NPUJIOKEHHOW Ccuitbl. OMBITEL, JAEMOHCTPHPYIOIIUE
3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tena U

XapaKkTepa COMPUKACAOIINXCA HOBCpXHOCTCﬁ

3.11

@u3n4ecKue SABJICHUS B IPUPOJIE: IIPUMEPBI ABUKEHUS C
Pa3IMYHBIMH CKOPOCTSIMM B )KMBOM M HEXKMBOW IPUPOJIE,

JIENICTBUE CUJIBI TPCHUSA B IPUPOAC U TCXHUKE

3.12

TexHuueckue yCTpOﬁCTBaI JAUHaAMOMCTpP, MOAIIUITHUKN




JIABJIEHME TBEP/IbIX TEJI, )KMJIKOCTE 1 TA30B

4.1

4.2

HaBnenue TBEpHoro tena. CrocoObl YMEHBIICHUS U
YBEJIUYCHUS TABICHUS
[aBnenue ra3a. 3aBUCHUMOCTb JaBJIEHHUS rasa oOT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCIaMHU, XXUAKOCTAMH U

razami. 3akoH Ilackais. [ITHeBMaTHUECKHE MAIIIMHEI

3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TJyOUHBI.
I'mapocratuyeckuii napajokc. CooOmaromnuecs

cocynbl. ['uapaBinnueckne MeXaHU3MbI

Atmochepa 3emun u  aTMocepHOe J1aBICHHE.
[IpuuynHBl  CylIeCTBOBaHHUS  BO3AYHIHOW  00OJOUKH
3emuIH. OnbIT Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOro JaBJICHHS OT BBICOTHI HAJl YPOBHEM

Mopst

4.6

4.7

4.8

4.9

W3mepenue armocdepHoro aasneHus. [Ipubopsl ans

HU3MEpEeHUs aTMOC(HEPHOTO JAaBIICHUS

JleficTBue KMAKOCTH M ra3a Ha IIOTPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[InaBanue Ten. Bo3ayxomnnaBanue

[TpakTueckue paboThI:

HccnenoBaHne 3aBUCHMOCTH Beca Te€la B BOJE OT
00béMa TOrpyKEHHOH B JKUIKOCTb YacTH Tela.
OnpeneneHre BBITAIKUBAIOIIEH CUIIBI, JIEWCTBYIOIIEH
Ha TeJo, NOTrpyKEHHOE B KUIKOCTh. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIIEH
Ha TEJIO0 B JKUAKOCTH, OT Macchl Teia. OIBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT 00hEMaA
MOTPYKEHHOM B JKMIKOCTh YAaCTH Te€Ja U OT MUIOTHOCTH
’kuakoctu.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYUPOBAHWE JIOJKK W  ONpeaesneHue  e€

Ipy30I0AbEMHOCTH




du3nyeckue SIBJICHUS B Ipupoac: BINAHHUC

4.10 atMoc(epHOro JaBlieHHUS HAa JKUBOH OpraHu3M,
IJIaBaHUE PBIO
TexHUYecKne YCTPOWCTBA: COOOIIAIOIINECS COCYIbI,
A1l YCTPOMCTBO BOJOMPOBOJA, THUIPABINYCCKUI TMpecc,

MaHOMETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuyeckas pabora
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koaddumument
5.5 MOJIE3HOTO  AeiicTBUA ~ MexaHu3MmoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHast SHEPTUM TeJa, MOJHATOTO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHas MexaHuuecKas PHEPrus. 3aKOH MU3MEHEHMs U
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
[TpakTueckue paboThI:
###Par###Onpenenenue pabOThl CUIIBI TPEHHs TNpPU
59 PaBHOMEPHOM JIBIDKEHHU Teja MO TOPU30HTAJIbHOU
' NOBEpXHOCTU. [ccnenoBanue ycCioBHN paBHOBECHUS
ppaara. M3mepenme KIIJI HaKIOHHOM IUIOCKOCTH.
N3y4eHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON YHEPTUH
510 dusnyeckue SABIECHUS B IPUPOAC: pblYaru B TeJe
' yenoBeka
TexHu4yeckne yCTpOMCTBA: pblUar, IOABUKHBI U
5.11 HETOBIKHBINA OJIOKH, HAKIIOHHAS TNIOCKOCTh, IPOCTHIE

MEXaHHU3MBI B OBITY

8 KUIACC




Kon Kon

IIpoBepsiemble 3J1€eMeHTHI COAEPKAHUS

pasaena 3JIeMEeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHHS MOJIEKYJIAPHO-KUHETHYECKON
61 TEOpUU CTpPOEHUs BemiecTBa. Macca U pa3Mepbl
' MoJieKyl.  OmnbIThl, IOATBEPXKAAOIINE OCHOBHBIE
10JIO’KEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOTO, IKUAKOTO M razoo0pazHOro
6.2 cocTosHui BemecTBa. Kpucrammyeckue u amopdubie
Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE MOJOXEHUI MOJIEKYJIIPHOKMHETHYECKOU
TEOpun
6.4 CMaunBaHUE U KaWUISIPHbIE SBJICHUS
6.5 TemioBoe pacliupeHue U cxaTtue
66 Temneparypa. CBsA3b TeMIEpaTypbl €O CKOpPOCTBIO
' TEIIOBOTO ABM)KEHHUS YaCTHIL
6
BHyTpeHHsA1 ~ sHeprus. CrocoObl  M3MEHEHHus
6.7 BHYTPEHHEN DHEPrUM: TEIUIONEpeaadya U COBEPIICHUE
paboThI
63 Bunel TEIUIONEPEAUH: TEIIONPOBOJHOCTD,
' KOHBEKIIMSI, U3JTy4YeHUe
KonnuecTtBo  TemnoTel. YxenbHas — TEIIIOEMKOCThb
6.9
BELIECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenne u  OTBepAEBaHHE  KPUCTAIUTMUECKUX
. BEUIECTB. Y A€NbHAs TEIUIOTA IJIaBICHHUS
[TapooOpa3oBanne w©  KoHaeHcanusa. Vcmapenwe.
610 Kunenne. VYnenbHas TemioTa nmapooOpa3oBaHMUS.

3aBHCHMOCTD TEMIICPATYpPhbl KUTICHHUA OT aTMOC(I)epHOl“O

JaBJICHUA




6.13

Braxxnocts Bo3yxa

6.14

6.15

6.16

6.17

3Hepr1/151 TOIIJIMBA. y[[GJIBHaSI TCIJIOTA CTOpaHuA

[Ipunnuner  pabotel  TerioBblx aurareneid  KITJI
TEIJIOBOr0 ABUTaTeNs. TeIIoBbIe IBUraTeIN U 3allUTa
OKPYXaIOILEH Cpeabl

3aKOH COXpaHEGHHUS ¢ TPEBPAIICHUS DHEPTrUU B

TCIIJIOBBIX ITpOLECCax

[TpakTuueckue paboOThI:

#H##Par###OnpITel 10 OOHAPY)KEHUIO NEHCTBUSA CHI
MOJICKYJIIPHOTO TIPUTSKEHUSI.

#H#H#HPar###0nbITel 110 BBIPALIMBAHUIO KPUCTAJIJIOB
MOBapEHHOI COM WJIH caxapa.

#H#HPar###O0nbITel 110 HAOJMIOJEHUIO  TEIJIOBOTO
pacIIMpEeHHs] Ta30B, KUJIKOCTEH U TBEPABIX TEll.
###Par#H##0OnpeneneHue qaBieHus Bo3ayxa B OauioHe
HITPUIIA.

#H#HPar###0nbITbl, JEMOHCTPUPYIOLIUME 3aBHCHUMOCTD
JIaBJICHUs BO3JlyXa OT €ro 00bEMa M HarpeBaHUsl WIH
OXJIAXKICHUSI.

#HPar###] IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JJUHBI  CTONOHWKA  JKMIKOCTH B
TEPMOMETPHUUECKOM TPYyOKE OT TeMIlepaTyphI.
###Par###HaOmonenne  uU3MEHEHUsT  BHYTPEHHEH
SHEPTUM Tella B pe3yabTaTe TeIUionepeaadyu u padoThl
BHEILIHUX CHII.

###Par###lIccnenoBanue sSBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H#H#Par###Onpenenenne KOJIMYeCcTBa TEIIOTHI,
MOJIYYEHHOTO BOJON TpH TEMJIOOOMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHAPOM.

###Par###Onpeneneae  yaeapbHONM — TEIUIOEMKOCTH
BEILIECTBA.

###Par###lccnenoBanue nmpoliiecca UCTIAPEHUS.




6.18

6.19

#H##Par####0npenenceHue OTHOCUTEIBHOM BIIAXXHOCTH
BO3JIyXa.
#H##Part###Onpenenenue yACIbHON TEIJIOTEI

IJIaBJICHUA JIbAA.

dusuyeckue SBICHUA B MPHUPOJE: IMOBEPXHOCTHOE
HaTSDKEHME W KallWUIApHBIE SIBJIEHUS B IIPUPOJE,
KpUCTaJIJIbI B IpUpoJIe, n3inydeHue CoHLa, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opusbl; 00pa3zoBaHHE POCHI,

TyMaHa, HHEA, CHETa.

TexHu4yeckne yCTPOMCTBA: KalWUIAPBL, IPUMEpPHI
MCII0JIb30BaHUsI KPUCTAIJIOB, JKUAKOCTHBIN TEPMOMETD,
JATYUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOILICHUS
JIOMOB, TMTPOMETpbI, IICUXPOMETp, MapoBasi TypOUHa,

ABUTaTCJ]Ib BHYTPCHHCETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

BJICKTpI/ISaHI/IH TCII. Z[Ba poaa SJICKTPUYICCKUX 3apAa0B

7.2

7.3

7.4

7.5

7.6

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
(3aBUCHMOCTb CHJIBI B3aMMOJCHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3apSAT0B U PACCTOSHUS MEXKTY TETIaMH )
DIEKTPUUECKOE moJie. HarnpsoxénnocTs
JNeKTpudeckoro mnomus. IlpuHnun  cynepro3uuuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn »>neKkTpUYecKHX 3apsiioB. DJIEMEHTapHbIN
anekTpudeckuil 3apsa. Crpoenne atoma. IIpoBonHnku
U JUDIIEKTPUKH

3aKOH COXpaHEHMs DJIEKTPUUECKOTO 3apsiia
OJIEKTPUYECKU  TOK. YCIOBUS  CYLIECTBOBAHUS

SJICKTPHUYCCKOI'O TOKaA. W CTOYHUKH OCTOSHHOI'O TOKa

7.7

HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B

KHUAKOCTAX MU ra3ax




Onektpuueckass uenb. Cuwia ToOKa. DJIEKTPUUECKOE

7.8

HaIpPsDKEHUE

CornpotuBieHune MIPOBOJIHHUKA. VY nenbHoe
7.9

COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa aJ1s1 yyacTKa Lenu

[TocnenoBarenbHOe UM IApalIEIbHOE COCIUHEHUE
7.11

IIPOBOJHUKOB

PabGota ¥ MOIIHOCTh 3JIEKTPHUUECKOrO0 TOKA. 3aKOH
7.12

Jxoyina — Jlenua

DJeKTpUYecKue LEeNu U MOTPEeOUTENH 3JIEKTPUYECKON
7.13

sHepruu B ObiTy. KopoTkoe 3amblkaHue

ITocrositHHBIE MarHUTHL. B3anMonelicTBre OCTOSTHHBIX
7.14

MarHuToB

MaruautHoe mnosie. MarHuTHoe moje 3eMiM U €ro
7.15

3HAYEHUE JUISl )KU3HU Ha 3eMile

OneiT Opcrena. MarHuTHOE TMOJE€ 3JIEKTPUUECKOTO
7.16

ToKa. [[puMeHenue 31eKTpOMaraiuToB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJs HA MNPOBOJHHK C TOKOM.

DEeKTpoABUTaTE b NOCTOSHHOTO TOKA. Mcnonbs3oBanue
7.17

AJIEKTPOJIBUraTENIed B TEXHUUECKUX YCTPOMCTBAaX M Ha

TpaHcIopTe

OneiTel  @apages. SIBaeHHEe  ANEKTPOMAarHUTHOU
7.18

nHaykuu. [Ipasuno Jlenna

DNeKTporeHeparop. CniocoOsr MOJTyYEeHUs
7.19 NIEKTPUYECKOM  DHEPrMM.  OJEKTPOCTAaHIMM  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU

[TpakTuyeckue paboOTHI:

OnbITHI IO HAOJIOICHUIO SIEKTPU3ALMH TeJ MHIYKIIUEH
7.20 Y IIPU CONTPUKOCHOBEHHH.

UccnenoBanue nOeUCTBUS AIEKTPUYECKOTO TOJISI Ha

MMPOBOAHUKHU U NUBJICKTPUKH.




COopka u mpoBepka pabOThI AIIEKTPUUYECKOW LIEMH
IIOCTOSIHHOT'O TOKA.

H3MepeHue U peryJInpoBaHHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsHKCHU.
HccenenoBanue 3aBUCHMOCTM CWIBL TOKA, HIYIIErO
4yepe3 pPE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
AJIIEKTPUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, IUIOIAAH ITOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwila CIOXEHUS HaNpsHKEHUM IIpU
IIOCJIEIOBATEIIbHOM COCAUHEHUN [JIBYX PE3HUCTOPOB.
IIpoBepka npaBuiia 1 CHIIbI TOKA IPU NapajljIeIbHOM
coeMHeHUu pesucropoB. OmpeneneHue  padbOThI
NIEKTPUYECKOTO TOKA, HAYHIETO YEpe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICISIEMOU Ha pe3ucrope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
HccenenoBanue MarHuTHOTO B3aUMOJICUCTBUSA
ITIOCTOSIHHBIX MarHuToB. M3ydeHue MarHuTHOIrO MOJIA
MOCTOSIHHBIX MAarHUTOB MpH MX OOBEAUHEHUH U
pasnenenuu. MccaenoBanue 1eUCTBUSA JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OmnbITsl,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIBI
B3aUMOJICVCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKAa M HAampaBJICHWs TOKa B Karymke. M3ydeHwue
JIEUCTBHSI MarHUTHOI'O IIOJI1 HAa IPOBOJHUK C TOKOM.
KonctpynpoBanue " N3y4eHUe paboThI
BIIEKTPOJBUTATESA. N3mepenne KITJ
AJIEKTPOABUIaTENbHON  yCTaHOBKH.  OmBITBI 1O

HUCCICIOBAaHUIO SABJICHUSA BHCKTpOMaFHHTHOﬁ




MHAYKIUU: HCCIIEIOBAHUE W3MECHEHUM 3HAUYEHUs U

HaIpaBJICHHUA HHAYKIIUOHHOT'O TOKa

dusnueckue SBICHUS B TNPUPOAC: DICKTPUUECKUE

SBJICHUSA B aTMOC(bepe, OJICKTPHUYECTBO  KHBBIX

7.21 OpraHM3MOB, MAarHUTHOE T10JIe 3eMIIH, Ipeiid MOIF0COB,
POJIb MATHUTHOTO TOJIS JUIsl ’KU3HU Ha 3eMJIe, IOJISIPHOE
CUSIHHE
TexHuuyeckue yCTpOMHCTBA: 3JIEKTPOCKON, aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK NIEKTPUUECKOU SHEPIUH,
S AJIEKTPOOCBETUTENbHBIE TPUOOPBI, HArpeBaTEIILHBIC

' ANEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
MpeIOXPaHUTENH, AIIEKTPOMArHUT, SJIEKTPOJBUTATEIh
IIOCTOSIHHOT'O TOKa, TE€HEPaToOp MOCTOSHHOIO TOKA

9 KIIACC
Kon Kon
[IpoBepsiembie 37IEMEHTHI COJEPKAHMS
paszzena AIIEMEHTa
MEXAHUYECKUE SABJIEHUA
5.1 Mexannueckoe JABWXKEHHE. MarepuaibHas TOYKA.
' Cucrema otcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUS

8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
##H#Par#H#HepaBHOMepHOE MIPSAMOJIMHEMHOE

8.4 nBrxkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella Mpu

8 HEPaBHOMEPHOM JIBH>)KEHUH
9.5 VYckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBUJKEHUE

8.6 ###Par#H#CBoOoaHOe manenue. OnbiTel [Nanunes
#H##Par###PaBHOMEpHOE JTBUKEHUE IO OKPYXKHOCTH.

8.7 Ilepuon u yactora obpamenus. JluneiiHas u yriosas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE

8.8 ITepBsiit 3akoH HptoToHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 HH#Par##H [puHIIMT CyNIEpIIO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 ###Par###Cuna TpeHUs: cuila TPEHHUS CKOJIbXEHUS,
' CUJIa TPEHMUSI TTOKOS, IPYT'He BUJIbI TPEHUS
g 14 ###Par####Cuna TSHKECTH U 3aKOH BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaCHHS
815 JBuxenne miuaHer Bokpyr Cosnua.  Ilepsas
' KOCMHUYecKasi ckopocTb. HeBecoMocTh U meperpys3ku
%16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO
817 ###Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIIEHHOM
' ocbio BpaieHusi. MomeHT cuibl. LleHTp Tsxectu
8.18 Nmnynse Tena. U3menenue umiyinbca. UMmynbsc cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 H#H##Par###PeakTuBHOE ABUKEHUE
8.21 Mexannueckasi paboTa u MOILHOCTb
999 PabGora cun TsxectH, ynpyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [loreHunanpHass dSHeprus Tena, MOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanbHas SHEPTUs CXKATON MPY>KUHBI
825 ###Par###Kunetnueckas  sHeprus. Teopema o
' KUHETUYECKON SHEPIUun
8.26 ###HPar###3akoH coXpaHEeHUs] MEXaHUYECKOU SHEPTUH
[IpakTiueckue paboThI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIbXKEHUs Opycka
WIM JABW)KEHHS IIapHKa [0 HAKJIOHHOM IJIOCKOCTH.
827 Omnpenenenne yCKOpeHUs Tea pyu paBHOYCKOPEHHOM

JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH IIYyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM  JIBIDKGHMH  0€3  HadajabHOU

CKOPOCTH.




[TpoBepka ruIOTE3BI: €CIM NPU PABHOYCKOPEHHOM
JBHUXCHHUHN 0e3 HavYaIbLHOU CKOPOCTH IIYTH OTHOCATCA
KaK psJl HEYETHBIX 4YHMCEI, TO COOTBETCTBYIOLIHE
MMPOMCIKYTKHU BPEMCHU OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUs
CKOJIb’)KCHHUA OT CHJIBI HOPMAJIbHOTO  JaBJICHUA.
Onpenenenue Ko3(p(UIMEHTAa TPEHUS CKOJIbKEHMS.
Onpenenenue XECTKOCTH MNpyKuHbL. OrnpenencHue
paboThl CUJIBI TPEHUS NPH PAaBHOMEPHOM JBMKEHHU
TeJla [0 TOPU30HTANBHOM oBepXHOCTH. OIpeeseHue
paboThl CWJIBI YHOPYTOCTH IpU MOABEME TIpy3a C
HUCIIOJIB30BaHUCM  HCIIOABHMXKHOI'O M IIOABHMXKHOI'O

0JIOKOB

duznyeckue ABICHUS B IIpUpoOAC: IPUIHUBBI 1 OTJIMBEI,

8.28 JnBrxkeHue miaHeT CoHEeYHON CHUCTEMBl, pEaKTHBHOE
JIBIDKCHUE KUBBIX OPTaHU3MOB
820 TexHuyeckne YCTPOMCTBA: CIHMIOMETP, JaTYUKU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JBIKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KojeOaHui: Tepuoi, 4acToTa,
aMIUIATY1a
MareMatuyeckuii M TPYKUHHBIA ~ MasTHUKH.
9.2 [IpeBpamienre  SHepruM  Npu  KoseGaTebLHOM
JBUKEHUU
03 3aryxatomue kosiebaHus. BoiHyXkaeHHbIe KojeOaHMs.
' Pe3onanc
Mexannueckue BoJiHBL. CBOWCTBa MEXaHMYECKUX
BOoJIH. [IpononbHble M monepeuHsle BONHBL. JluHA
9.4 BOJHBI W CKOpPOCTb €€  pacHpOCTPaHEHHS.
Mexanndeckue BOIHBI B TBEPAOM TeJIE, CEHCMUYECKUE
BOJIHBI
9.5 3ByK. ' pOMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
9.7 [TpakTuyeckue paboOTHI:




9.8

9.9

OnpeneneHne dYacTOTBl M TMepuofa  KoJieOaHUM
MaATEMATUYCCKOI'O MasiTHHUKA.

OmnpeneneHue 4YacToThl M Iepuoja  KosiebaHUi
NPYKUHHOI'O MasgTHHUKA

HccnenoBanue 3aBUCUMOCTH IepHoja KojeOaHMi
MNOABCHICHHOI'O K HHUTU TIpy3a OT IJIMUHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KojeOaHHi
IPYKUHHOI'O MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCUMOCTH  Ilepuoja  KosiebaHuii  rpysa,
MNOABCUICHHOI'O K HUTH, OT MAaCChHI I'py3a U JKECTKOCTH
npyxuHel.  V3MepeHue  yckopeHuss CcBOOOJHOTO
majgcHUus

duznyeckue IBICHUS B mpupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, DXO

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE M0Jj€. DJIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoJicTBa 2JIEKTPOMAarHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupozga csera. CKOpocTh CBETa.
' BonHoBEIE CBONCTBa CBETA
10 [TpakTueckue paboOThI:
10.4 N3yyenue CBOMCTB DJJICKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnyeckue SBICHUS B HpHUpPoOJE: OUOJIIOTUYECKOE
10.5 JneicTBUe  BUIUMOIO,  yIbTpaHUOJETOBOTO U
PEHTIE€HOBCKOTO U3JIY4eHU I
10.6 TexHuueckue yCTpOMCTBA: HCII0JIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA

11 11.1
11.2

JlyaeBast moniens cBera. MicTouHMKHM cBeTa

[IpssMonnHEHOE pacIpOCTpaHEHNE CBETA




11.3

11.4

Otpaxenne cBera. Ilnockoe 3epkano. 3akoH
OTpa)KEHHUS CBETA
[Ipenomiienne cBeTa. 3aKOH IIPEIOMJICHUS CBETA.

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA

11.5

JIunza. Xop nyyel B IMH3E

11.6

11.7

Onrtuyeckas cucrema (Qoroarmnapara, MUKpOCKoNa U
TEJIECKOIIA
I'maz kak onTtudeckass cucrema. biamzopykocTs u

JAaJIbHO30PKOCTDb

11.8

Paznoxenue 6enoro csera B criekTp. OnbiTel HproTOHA.

CnoxeHue CIICKTPAJIbHBIX IIBETOB. III/ICHCPCI/IH CBC€Ta

11.9

11.10

11.11

[TpakTyeckue paboTHI:

###Par###lccnenoBanue 3aBUCUMOCTH yria
OTpa’kKe€HHs CBETOBOI'O JIyya OT yIJjla MajeHusl.
#H##Par#HH#113yuenne xapakTepUCTHK H300pa’keHus
peaMeTa B INIOCKOM 3epKajle.
###Par###lccnenoBanue 3aBUCUMOCTH yria
IPEJOMIIEHUSI CBETOBOI'O Jiyya OT yIja MaJeHus Ha
IpaHuLE «BO3YX — CTEKIION.

###Par###lonyuenne u300paKeHUH € TOMOIIBIO
coOMparoIIe TUH3HI.

###Par###Onpenenenue (OKYCHOTO pacCTOSIHUA H
ONTUYECKOI CUJIbI COOMpAOIIEeH JTUH3BI.
#H##Par###OnbITHl MO pa3lioKEeHUIO OeJoro cBeTa B
CHEKTD.

##H#Par###ONBITHl IO BOCIPUATHIO I[BETA MPEIMETOB

IpU UX HAOIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
dusnyeckue sBICHUS B pupojie: 3atMenns CoHIa u
JlyHbl, 11BETA TeN, ONTUYECKUE SBJICHUS B aTMocdepe
(uBeT HEOa, pedpakmus, paayra, MUPax)
TexHuueckne  yCTpOMCTBa: OYKH,  IIEPHUCKOII,

(bOToannapaT, OIITUYCCKHUE CBCTOBO/bI

12

KBAHTOBBGIE

12.1

SIBJIEHUA

OmnbiTel Pesepdopna u rutanerapHas Mojeiab aroma.

Mopneins atroma bopa




12.2

12.3

12.4

Ucnyckanne u morjomieHrue cBeta aTroMoM. KBaHTHI.

JInHelyaTele CIIEKTPBI
PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs

Crpoenue aromHoro szapa. Hyxnonnas wmozenb

ATOMHOTI'O A1pa. H3oTors!

12.5

12.6

PannoaktuBHbIe npeBpanieHus. [leproa momypacmana
ATOMHBIX SIZIEP
Snepubie peakunu. 3aKOHbI COXpPaHEHUS 3apsI0BOTO U

MacCCOBOI'O YUCEII

12.7

OHeprusi CBsI3W aTOMHBIX sijep. CBsA3b Macchl U

OHCPIun

12.8

12.9

Peaknun cuHre3a u genenus spep. Mcrounuku
sHeprumn CosHIA U 3BE3]
SnepHas osHepretuka. J[lelicTBME paIMOAKTUBHBIX

PI3J'Iy‘IeHPII>i Ha KHBbIC OPIraHU3Mbl

12.10

12.11

[TpakTuyeckue paboTHI:

HaGnronenne CIUIOIIHBIX W JIMHEHYAaTHIX CIIEKTPOB
U3ITy4EHUs.

HccnenoBanue TPEeKOB: M3MEPEHHE SHEPTHH YACTULIBI
[0 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenune painoakTuBHOTO (poHa

@usznueckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
palMOaKTUBHBIN ¢oH, KOCMHUYECKHE JTy4H,
paIMoaKTUBHOE H3IIydeHHE TNPHPOIHBIX MHHEPAJIOB,
JeficTBUE PAaJMOAKTUBHBIX M3JIy4YE€HHH Ha OpraHu3M

YCJIOBCKA

12.12

TexHuueckue YCTpOﬁCTBaI CIICKTPOCKOII,

WHJVBHIyaJIbHBINA O3UMETp, Kamepa Bunbscona

HPOBEPAEMBIE HA OI'D 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA




Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanwe ponu QU3MKK B  HAYYHOW KAPTHHE  MUDPA;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3U M I03HABACMOCTH SIBJICHUW TIPUPOJIBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucremooOpasymoomeil ponu (UMKA B Pa3BUTHU
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOJIIOIHU
(u3MYECKUX 3HAHWH U UX POJH B LEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJC POCCHICKUX M 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKCHUH Kak
crocobe CyIIecTBOBAaHHMS MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEIECTBAa, O (U3NYECKOH CYLUIHOCTH SIBJICHUI
IpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3jindyaTh SBJICHUSA II0 OIMCAHUIO UX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JaHHOE (U3MUECKOE SIBJICHHE; YMEHHME paclio3HaBaTh IMPOSBICHHE
M3YYEHHBIX (PU3UYECKUX SBICHUH B OKPYKAIOIIEM MHPE, BBIICISS

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSATUHWHOIO armapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHE SIBICHUS W

MIPpOLECChI, UCIIOJIb3YH (l)yHI[aMeHTaJ'ILHLIe 1 OMIIMPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HN3YUCHHBIC CBOMCTBA Te€l H (I)I/I3I/I‘IGCKI/Ie

SABJICHUSA, UCIIOJIB3YA (1)I/I3I/I‘-ICCKI/IC BCJIMYNHBI

Brnagenne oCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOMIOICHUSI TTPaBUII 0€30MaCHOTO TpyAa: HaOmoAeHne (PU3UIECKUX
SBJICHUW:

YMEHHE CaMOCTOSITEIbHO COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
13 JaHHOTO Habopa 000pyI0BaHUS IO MHCTPYKIIMH, OTIMCHIBATH XOJT
OTIBITA U 3aMHUCHIBATH €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBI;
MPOBEJICHUE TIPSIMBIX W KOCBEHHBIX HW3MEpPEHUH (DU3MUECKHUX
BEeIIMYMH: YyMEHHE IUIAHUPOBATh W3MEPEHHS, CaMOCTOSTEILHO

co0uparh JKCHEPUMEHTAIbHYIO YCTAHOBKY IO HHCTPYKLUH,




BBIUUCIIATh 3HAUYEHUE BEIMYMHBI U AHAIM3UPOBATH IOJYYECHHBIE
pe3yiapTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIBHBIX I/ICCJIeI[OBaHHﬁ;
CaMOCTOSITEJILHO COOMpaTh HSKCHEPUMEHTAJIbHYK) YCTAaHOBKY U
IIpOBOAUTD HUCCIICAOBAHUC 10 HHCTPYKIUHU, MNpEaACTaBIATb
MIOJyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadMKOB, YYUTBHIBATh IOTPEIIHOCTH, [eJIlaTh BBIBOJIBI IO

pe3yiabTaTaM UCCICOOBaHNA

[TonnManue  XapakTepHBIX CBOWCTB  (PU3MUYECKHX  MOJEICH
(MaTepuanbHas Touka, aOCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, JKUJIKOCTEH M TBEPABIX Tel, MJIAaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSTh WX IS

00BACHEHUS (I)I/ISI/I‘ICCKI/IX IIpouecCcoB

10

YMmeHnue oOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM
YUCJIE€ U B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICJCTBEHHBIE CBS3U
U CTPOUTH OOBSCHEHHE C ONOpOW Ha H3YYCHHBIE CBOMCTBA
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIN

YMmenue pemath pacu€THble 3a7auyu (Ha 0aze 2 — 3 ypaBHEHHI),
UCHOJb3ys 3aKOHBl M (opMyibl, CBs3bIBatOIIME (huU3HUecKue
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHEC 3alayH,
BBISIBJIATH HEJIOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOX0IMMBIE 1715 €€ PelleHHs, UCII0JIb30BaTh CIPABOYHbIE JJaHHbIE,
IIpOBOAUTH pvaéTI)I U OLCHUBATH PCATUCTUYHOCTL IMOJTYYCHHOI'O
3Ha4YeHHUs (pU3NUeCcKol BETMUNHBI; YMEHUE ONPEAETATh Pa3MEPHOCTD

(u3nuecKoil BeIMYNHBI, MOJIYYEHHON IPU PEILICHUH 3a7aun

VYMmenue XapaKTCPU30BaATh IMMPHUHIIHUIIBI I[GI\/JICTBI/ISI TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIE€ OBITOBBIX HpI/I60pOB, U TPOMBIIIICHHBIX
TEXHOJIOTHYCCKHUX MMPOLUECCOB IO UX OIMMUCAHUTIO, UCITIOJIB3Yys 3HAHUS O
CBOMCTBax (I)I/IBI/I‘-ICCKI/IX SBJICHUH U HCO6XOI[I/IMLIC (I)I/I3I/I‘-ICCKI/IG

3aKOHOMEPHOCTH

YMeHHe WCMOoab30BaTh 3HAaHUA O (U3HYECKUX SIBICHUSX B

MOBCEAHEBHON KWU3HU I obecneueHUss 0OE30IMACHOCTH npu




oOpamieHUu ¢  OBITOBBIMH  TPUOOpAaMH W TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJIOJCHUS HOPM
IKOJIOTUYECKOTO IOBEICHUS B OKPYKAIOUIeH cpeie; MOHUMaHHE
HEOOXOAUMOCTH TPHUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

JJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

OnpIT moucka, MpeoOpa3oBaHUsT W TPEICTaBICHHUS HHPOPMAIMH
(U3HUYECKOTO COJECpXKaHUS C HCIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUI; YMEHHE OIICHUBATD JJOCTOBEPHOCTh
MOJIYYeHHOW WH(GOpPMAllMM HAa OCHOBE WMCIOIIUXCS 3HAHWHA U
JOTIOJTHATEIBHBIX ~ MCTOYHHUKOB; YMEHHE HCIIOb30BaTh  IIPH
11 BBITIOJTHEHUH YYCOHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUECKOTO Co/IepKaHMsl, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNureprner; Biamenue 0a30BBIMM  HAaBBIKAMH IIPEOOpa3OBaHUs
uH(pOpMalMd M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH; YMEHHUE
CO3/1aBaTh COOCTBEHHBIC NMUCHMCHHBIE M YCTHBIC COOOINCHHUS Ha

OCHOBC I/IH(bOpMaLII/II/I U3 HCCKOJIBKHMX UCTOYHHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA

T Mexanuueckoe JBWKeHuEe. MarepuanbHas Touka. (Cucrema oTcyéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE 1 HepaBHOMepHOE BMKeHHe. CpeaHss ckopocTs. Popmyna ams

1.2 BBIYHCIIEHUS CpeAHEN ckopocTu: v = S/t

PaBHOMepHOG HpSIMOJ'II/IHGI\/JIHOC JBUXKCHUC. 3aBHUCHUMOCTh KOOpJAWHATEI TCJIa OT

BPEMCHH B CJIYy4a€ paBHOMCPHOT'O HpﬂMOHHHCﬁHOPO JABHKCHHA:

x(7)=x,+v[t

I'padukn 3aBUCMMOCTH OT BpPEMEHHU Ui TMPOEKIMH CKOPOCTH, MPOEKLUUU

1.3

NnNepeMCIICHUd, IIYTHU, KOOPAWHATBI TIpH PAaBHOMCPHOM HpﬂMOHHHef/'IHOM

JABM>KCHUH




3aBUCHUMOCTh KOOpPAMHATHI Teja OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO

Hp?lMOJIHHGfIHOFO JABMOKCHUA:

Sl =v, #f+a. =

[ By

@opmyJibl Uil TPOCKUHMH MEPEMELIECHUS, TPOCKUUH CKOPOCTH M MPOCKUUHU

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKCHUU:

2
1.4 .sx(r)=vﬁx-r+ax-%~

U_r('f) =Upy T4, 1,

a,(t)=canst,

Ql.‘c2 - L’}1.'1'2 ZZHISI

I'padukn 3aBUCMMOCTH OT BpPEMEHM IJisi MPOEKLIUU YCKOPEHUSs, MPOEKLUU

CKOPOCTH, TPOEKIIMH TIEepEeMEIICHUs, KOOPAUHATHI TPH PABHOYCKOPEHHOM

MPSAMOJIMHEHHOM JBUKCHUU

CBoboanoe nagenue. opMyIibl, OMUCHIBAIOIIUE CBOOOTHOE TaICHHE TeJa 10

BEPTUKAIM (IABM)KCHHE Teja BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
1.5 3emnu). I'paduku 3aBUCMMOCTH OT BPEMEHU MAJisl TMPOCKIUH YCKOPEHUs,

MPOCKIIMA CKOPOCTH M KOOPJWHATHI TP CBOOOJHOM IaJICHUU TeJa II0

BEPTUKAIIU

CKopocTh paBHOMEPHOTO JABWXKEHHUS Telda 1O OKpyxkHocTth. Hampapnenue

CKOpOCTH.

@opMyna A BBIYUCIEHUS CKOPOCTH Y€pe3 paguyc OKPY>KHOCTU U TEPUOL

oOparieHus:

U= 2R

T

LentpocTpemurenbHoe yckopeHue. HampaBieHue 1IEHTPOCTPEMUTENBHOTO

16 yckopeHusi. @opMyiia JiJIsi BEIYUCICHUS] YCKOPEHUS:

(I)opMyna, CBA3bIBAOIAA IEPUOTA U YACTOTY O6paH_[eHI/I}II

WV :?




Macca. ITnotHocts BemecTBa. @opmyiia 715l BBIYUCICHUS TITIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas gusnueckas BenuurnHa. ClioskeHHe CUIl
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
ConarpaBlIeHHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUIIbI, JeHCTBYOIEH
Ha TeNo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _*Fl—>2
Tpenue nokost u TpeHKE CKONIbXKeHUs. POpMyIIa JUIs BBIYUCIEHUS MO CHIIBI
TPEHUSI CKOJIbKECHHUS:
1.12 =L-]
FTP -
Hedpopmanus tena. Yopyrue u Heynpyrue aedopManuu. 3akoH YHpPyroi
nedopmanuu (3akoH I'yka):
1.13 F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My -1,
F=G L1 _2
R
Cuta TspkecTd. Y CKOpeHue CBOOOHOTO TaICHHUS.
dopmyna A BRIYMCIEHUS CHIIBI TSOHKECTH BONMM3W MoBepxHOCTU 3emun: F =
mg.
JBuwxenue nnanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs n neperpysku




1.15

Nmnynbe Tena — BekTopHas pu3nyecKkas BeIMYUHa.

p=mi
Nmnynbe cucremsl Ten. M3Menenune umiryinbsca. IMItynbe Cusibl
3aKOH COXpaHEHMs UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TEN:
1.16 P=nyU +in, Uy =const
PeaktuBHOE NBHXKEHUE
Mexanunueckast pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:
A=Fscosu
MexaHnyeckast MOLIHOCT:
1.17
A
N==
I
Kunernueckas n noreHuuanbHas sHeprus. Popmyina s BBIYMCICHUS
KMHETUYECKOHN SHEPruu:
HIUE
Be=mm
Teopema o knHeTHUECKOU dHEprun. Popmyra 1 BEIYMCICHUS
1.18
IIOTEHIMAIbHON DHEPIUH TEJIA, TIOAHATOrO
Haj 3eMiéii:
E,=mgh
Mexannyeckas JHeprusi:
E=E;+E p
1.19 3 .

AaKOH COXPaHEHHUs MEXaHU4YECKOU sHepruu. Popmyra 1is 3aKkoHa
COXpaHEHNs MEXaHNYECKON YHEPTUH B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBpamieHne MEXaHUYECKOM SHEPTUU IIPU HAIIMYUU CUIIBI TPEHHUSL.
[IpocTele MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Poryar. MomenT cunbl: M - Fl.
1.20

VYcioBre paBHOBECHS pblyara:

M +M +..=0




[ToasrxubIi 1 HemoABKHBIN O0s10kH. KIT/] mpocThIX MeXaHHU3MOB,

n= Anonesaas
A‘S&I‘IH‘IEEE&H

JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHU A TBép,Z[OFO TCia:

F
P= Gl
e JaBnenue raza. ATMocdepHoe JaBieHue.
. I'unpocraTuueckoe AaBiieHUE BHYTPH KUJIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:
P=pgh+Da,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. Dopmyna sl ONPEACNICHUS BBITAJIKUBAIONIEH CHIIBI,
JEHCTBYIOILIEN Ha TEJIO, IOrPYKEHHOE B )KMJKOCTh WJIU Ias:
1.23
F_ﬂw_ =pgV
VYcnosue miaBanus tena. [lnaBanue cynoB U BO3ayXoIulaBaHHUE
Mexanuueckue KoneOaHUs. AMIUIMTYJa, MEPUOJ M 4YacToTa KoOJeOaHUU.
104 dopmyiia, CBSI3bIBAIOLIAS YACTOTY U NEPUOJT KOJIeOaHUI:
v=L
T
195 MaremMatnueckuii M TNpPYKHHHBIA MasTHUKH. [IpeBpamieHue sHepruu mnpu
' Kose0aTeabHOM JIBUKEHUN
1.26 3aryxaromue kojnedanus. BeiHyxieHHble KoneOanus. Pezonanc
Mexannueckue BosiHbI. [IpoonbHbIe U nonepedHble BOJIHBL. J[JTMHA BOJIHBI U
CKOPOCTb PaCIIPOCTPAaHEHUS BOJIHBIL:
1.27
h=v-T
198 3ByK. ['poMKOCTh 1 BbICOTa 3ByKa. OTpa)keHUE 3BYKOBOW BOJIHBI HA I'PAHMIIE
' nByx cpell. MH(dpa3Byk U ynpTpa3ByK
Ilpakmuyeckue pabomul
1.29 N3Mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIBI; KECTKOCTH

NPY>KUHBL, KOA(PHUIMEHTa TPEHUS CKOJIBXKEHUS; pabOThl CUJIBI TPEHHS, CUJIbI




1.30

YIIPYrOCTH; CPEAHEN CKOPOCTU ABMKEHUS OpycKa M0 HAKIOHHOM IMJIOCKOCTH;
YCKOpeHHusi Opycka MpH IBMKEHUU 1O HAKJIOHHOM IUIOCKOCTH; YacTOTHI H
nepuoja KojebaHWii MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M IMepuoja
KoJ1e0aHui NPYKUHHOTO MAassTHHKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH NP MOABEME IPy3a ¢ MOMOIIBIO OBHKHOTO
OJ0Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOTrpyKEHHOH
YacTH Tella U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUITBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOT'O JTABJICHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopmaluu Mpy>KUHbI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaNpaBIISIONICH;
neproja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruoia
KoJe0aHui MPYKMHHOIO MasgTHHUKA OT MAaccChl rpy3a U >KECTKOCTH IPYKUHBI;
WCCIIeIOBaHNEe HE3aBUCUMOCTU TEpHoJia KOojeOaHWN HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

Quzuyeckue A6NeHUs 6 Npupooe: TPUMEPHl JBUKEHHUS C Pa3IMUHbIMU
CKOPOCTSIMH B KUBOM U HEKUBOU MPUPOJIE, ACHCTBUE CUJIBI TPEHUS B IPUPOJIE
U TEXHUKE, NMPWIMBBI U OTJIMBBI, JABM)KEHUE IUIaHeT CONHEYHOM CHUCTEMBI,
PEaKTHUBHOE IBUIKEHUE KUBbIX OPTaHU3MOB, PbIUar B TEJIE YEJIOBEKA, BIUSHUE
aTMoc(epHOro NaBieHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, celicMHU4YecKre BOJIHBI, IYHAMHU, 5XO

1.31

Texnuueckue ycmpoticmea: CIUJOMETP, NTATUUKU TOJOXKEHUS, PACCTOSHUS U
YCKOpEHUs, JUHAMOMETp, TOAIINIHUKYA, PaKeThl, pblyar, MOJBWKHBIH H
HETOJBM)KHBIA OJOKH, HAaKJIOHHAs IIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIIMECS] COCYAbI, YCTPOUCTBO BOAOIPOBOA, TMAPABINYECKHUI Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoC, apeoMeTp, 3XOJOoT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHWA

2.1

OCHOBHBIC TOJIOKEHHSI MOJICKYJISPHO-KHHETHYECKOW TEOPHUH  CTPOCHUS
BerecTBa. Mojiesu TBEPIOT0, JKUIAKOTO U ra3000pa3HOro COCTOSIHHI BEIIECTBA.

Kpucrannmuueckue u amopHbIe Tena

2.2

2.3

I[BI/I)KGHI/IC JacTull BCIICCTBA. CBs3b CKOpPOCTH ABHXKXCHUA YaCTUL[ C

Temneparypoil. bpoynoBckoe nBuxenue, nuddysus

CmaunBaHUeE U KanmUJIJIAPHBIC ABJICHHUA
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TermoBoe pacupeHne U CyKaTHe

2.5 TennoBoe paBHOBECHE
06 Buytpennss sueprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS
' BHYTPEHHEHN SHEPrUuu
2.7 Bunel Temonepenayn: TENI0ONPOBOIHOCTb, KOHBEKLINS, U3TyUEHHE
HarpeBanue wu oxyaxknenue ten. KommuectBo  TEIUIOTHL. Y aenbHas
TEIUIOEMKOCTB:
2.8
O=cml(t,—t)
3aKOH COXpaHEHMsI PHEPruu B TEIUIOBBIX IpolEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
29
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEH SHEpPrUU B IPOLECCE
510 UCIAapeHuss M KoHAeHcauuu. KuneHuwe KuakocTH. YaenbHas TeIioTa
. napooOpazoBanus: L = Q/m
2.11 Bnaxnocts Bo3ayxa
[InaBnenne wu kpucrajumsanusa. l3MeHeHHe BHYTpPEHHEH DJSHEpPIHMM IIpU
IJIABJICHUN U KPUCTAJUIM3ALMU. Y eNIbHAs TEIUIOTA MIJIaBJICHHUS:
2.12 ) 0
_IH
BHyTpeHHs1 SHeprus CcropaHus TOIUIMBA. YJAENbHAas TEIUIOTa CrOPAHMS
2.13 TOIUIMBA: ¢ = OQ/m
2.14 [Tpunnuns! paboTs! TemnoBbix Apurateneil. KI1/l teruioBoro apurarens
IIpakmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOT0 [IWIMH/IPA; KOJIUYECTBA
515 TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM

MacCChl, B KOTOPYIO OIIYHICH HanCTBIﬁ OUIMHAP, KOJHUYCCTBA TCILIOTHI,
OTAAHHOT'O HArpCThiM HUWJIMHIAPOM, ITOCJIC OMYCKaHHA €ro B BOAY KOMHAaTHOM

TEMIICPATYPHI; OTHOCHUTEIBHOM BIIAXKHOCTHU BO31yXa, YﬂeHBHOﬁ TCIIJIOTHI




IJIaBJICHUA JIbJA. HCCJ’ICI{OB&HI/IG HU3MCHCHHUA TCEMIICPpATYpbl BOABLI IIpU
PAa3JIMYHBIX YCIOBUAX; SABJICHUA TeII000MeHa npu CMCIIMBAHUHA XOJIOI[HOP'I u

ropsiueil BOAbl; mpolecca UCIapeHus

Dusuueckue s61eHUs 8 npupode: IMOBEPXHOCTHOC HATAXKCHHUE U KAITUIJIAPHBIC

2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAILIBI B MpUpoe, uziiyuenre CoJlHIa, 3aMep3aHue
BOJ0EMOB, MOpCKUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texuuueckue  ycmpouicmea: — KalWUIAPbL,  MPUMEPbl  HMCIOJIb30BAHUS

517 KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, 1aTYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA

' OTOIUICHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOHHA, ABUTATEIb
BHYTPEHHEIO CTOPAHHUS
3 DJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB

3.2 B3aunmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

34 Onektpuueckoe moie. HampskEHHOCTh anekTpudeckoro mons. [IpuHiun

' CYIEPHO3ULINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro IOJsSI Ha
' anekTpudeckue 3apsiabl. [[pOBOTHUKY U IUAIEKTPUKH
[TocTosiHHBIN 251eKTpUUecKuii TOK. J{efcTBuUs anekTpuyeckoro Toka. Cuma Toka.
Hanpsixenne.

3.6 I=q/t,U=A/4
DNEeKTPUUECKOE COPOTUBIICHHE. Y AETBHOE 3IEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R = pl/S

13 3akoH OMa 115 yyacTka aiekrpudecko nenu: [ = U/R
[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:

I, =1, U=U,+U,. R=R +R,

3.9

HapannenLHoe COCAMHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUSA:

U=U:I=1+I;R=2.

2




CwMernragHbIe COCIUHCHUA ITPOBOAHHUKOB

PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoynsa — Jlenia:
3.11 0= 12 ‘R-t
310 OneiT DOpcrena. MarHuTHOE MOJ€ MNPSMOIO IPOBOJHUKA C TOKOM. JluHuu
' MarHuTHOM MHIYKIIUU
313 MarHuTHOe 10Ji€¢ IOCTOSHHOTO MarHuTa. B3aumopelcTBUE MOCTOSIHHBIX
' MarHuToB
3.14 JleficTBHE€ MarHUTHOTO I10JIs1 HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABneHue aneKTpoMaraiuTHoM uHAYKIMU. [IpaBuino Jlenua
IIpakmuyeckue pabomul
W3mepeHnue  AIEKTPUYECKOTO  CONPOTHUBIICHHS  PE3UCTOPA;  MOLIHOCTU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
WccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOILIEIO B IPOBOJHHUKE
316 (pe3ucTopsl, JaMIo4Ka), OT HAIIPsKEHHsI Ha KOHIaX IPOBOIHUKA; 3aBUCUMOCTH
' COIIPOTHUBIIEHUS OT JJIMHBI IIPOBOIHUKA, TUIOIIA/IU €T0 [TONEPEYHOr0 CEUEHUsS U
YIEIBHOTO COMPOTHUBIICHUS.
[IpoBepka mpaBmiia i 3JEKTPUUECKOTO HANPSKEHUS IIPU MTOCIIE0BATEILHOM
COECMHEHUH TNPOBOJHUKOB; IMpaBWJIa JUIsl CHJIBI JJIEKTPUUECKOTO TOKA IIPH
napajuieIbHOM CO€AMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue s6NeHUs 6 Npupode: DIIEKTPUUYECKHE SBIEHUS B aTMmocdepe,
3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 1oJ1e 3eMJld, pei( MOI0CoB,
POJIb MAarHUTHOTO MOJIS JUIS1 )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texuuueckue ycmpoucmea. 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEOcCTart,
CUETUMK DJEKTPUUYECKOH HHEPIUH, HIIEKTPOOCBETHTEIbHBIE MPUOOPBI,
3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMAarHUT, AJIEKTPOABUIaTENb IOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnexkTpoMarHuTHbIE BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens ceeta. [IpsaMonnHeliHoe pacipOCTpaHEHUE CBETA
3.21 3aKkoH oTpaxeHus ceera. [lockoe 3epkaino
3.22 [Ipenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA




3.23

Hucnepcus cBera

JIunza. Xon nydeid B muH3e. DOKyCHOE paccTOsiHUE JUH3bI. OnTHYECKas Cuiia

3.24
muu3bl: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbI
Ilpakmuueckue pabomol
###PartH##lI3Mepenne ONTUYECKONW CHJIBI coOMparomeld JMH3BI, (HOKYCHOTO
paccTosiHusL COOMpPArOIeH JIMH3HI (10 CBOWCTBY PAaBEHCTBA PA3MEPOB MPEAMETA
1 U300paxkeHusl, KOra mpeaMeT pacioiioskeH B ABOMHOM (oKyce), MoKa3aTens
3.26 IIPEJIOMJIEHUS CTEKIIA.
###PartH##lccnenoBanre CBOKMCTBA M300paKEHUS, MOTYYEHHOTO C TTOMOIIBIO
coOuparomiell JTUH3bI; U3MEHEHUsT (DOKYCHOTO PACCTOSIHHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEeIOMJICHHs CBETOBOTO Jy4a OT yrja HajeHus Ha
TPaHMIIE «BO3/IYX — CTEKIIO»
397 Qusuueckue seneHuss 6 npupoode: 3atmenus Connua u JlyHbl, 1BeTa Ted,
' ONITHYECKHUE ABJICHHS B aTMocdepe (mBeT Heba, pedpakius, paayra, MAPax)
308 Texnuueckue ycmpoticmea.: OYKH, TEPHUCKOI, (OToanmapar, ONTHYCCKHUE
' CBETOBOJIbI
4 KBAHTOBEBIE SABJIEHUA
i1 PanuoaktuBHOCTE. AJba-, OeTa-, raMMa-usnyudeHus. Peakuuu ansda-u Geta-
' pacrnaga
42 Onwitel Pesepdopna mo paccesnuro anbda-dactuil. IlmanerapHas Mojenb
' aToma
4.3 CocraB aromHoro sigpa. M3otomnsl
4.4 [Tepuon monypacnaaa aTOMHBIX siAEp
4.5 SAnepHble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPsA0BOT0 U MaCCOBOTO YHCENT
Qusuueckue s61eHUs 8 Npupode. €CTECTBEHHBIM paTUOAKTUBHBIA (OH,
4.6 KOCMHMYECKHE Jy4Yd, PaJAMOAKTUBHOE W3IIyYEHHE NIPUPOIHBIX MHHEPAJIOB,
JIEHCTBUE PAJMOAKTUBHBIX M3Ty4YEeHU HA OPTaHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYaTbHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAd SHEPTEeTUKA




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [lepoimkun .M., IBanoB A.M. AkiinoHepHoe 00111eCcTBO
«3narensctBO «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YU€OHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypPOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimikun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

I'yrauk E.M., PeibakoBa E.B. Tematuueckoe u moypouHoOe MIaHUPOBAHUE K
yueOHuky A.B. [1éprimkuna «duszuka-7», uza. «Ipodar», Mocksa 2001 rog.
['ytauk E.M., PribakoBa E.B.

TemaTuyeckoe U NOypoyHOE IIaHupoBaHue K yueOHuKy A.B. [1€ppimkuna
«Duzuka-8», uza. «JIpoday», Mocksa 2001 rox.

['yrauk E.M., llaponunna E.B., [lopornna 23.1. Tematnueckoe n noypoyHoe

ianupoBanue K yueOHuky A.B. [1éprikuna, E.M. I'yrHuk «®@usuka-9», uza.

«dpoda», Mocksa 2002 rog.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

KommekT anekTpoHHbIX ocobuii 1o kypey dusuku (7-11 kmaccen) (5 CD).
MunuctepcTBo odpazoanus PO, 2004

®usuka. bubnumoreka HarmsagabIX nocoouit 7-11 ki (1C: koma) OO0
«Mynerumeaua Texnonoruu u Jlucranuronnoe O6yuenuey, 2008.
WuTepaktuBHbIi Kype ¢pusuku 1 7-11 kmacco. [Ipaktukym (2 CD).
NuctutyT HOBBIX TexHosnorui. OO0 «Duszukon» , 2004.

®usuka 10-11 xknaccel. Mynbrumenuiiabiii kKypce. «Pyccoout [TaGaummnry,
2004.

Buptyanensiii HactaBHUK. @u3nka 10-11 kimace. OO0 «Hoas mkoinay, 2007.
3anumaTtenbHas ¢pusnka 1 wkoabHukoB. OO0 busneccodt». Poccus, 2005.
Uctopus uzobperenunii. bonbimas gerckas sanukioneaus. OO0

«H3parenscTBOY, Poccust, 2009.
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