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[Iporpamma 1o @Qusuke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJIeHa HAa OCHOBE TMOJOXEHUH M TpeOOBaHWMU K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

Copepxanue mnporpaMMmbl MO (U3MKEe HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alUIi0 H3yYeHHUS
GU3NKKM Ha NEATeNbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOXKHOCTH Yy4ueOHOro mpenMera B peanusanuu TtpedboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTMYHOCTHBIM U METAINPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TAKXKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeeieHre yueOHOro Marepuania
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT NpUuMEPHYIO MOCIEA0BaTEIbHOCTh
W3YyYCHUS TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACPKAHUS H
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarOIIUXCHl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LETbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3[JaHUU pabodeil mporpaMMbl 0 y4eOHOMY TIPEIMETY .

®duszrka sSBIAETCA CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJIbKY (PU3MYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUN, W3yYaeMbIX XHMHEH, OWosorued, acrpoHoMuerd u GU3HISCKON
reorpadgueii, BHOCHT BKJIAaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpAa,
npenocTaBiseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUsS HAyyHOro METOoja
MO3HAaHMsI, TO €CTh CII0C00Aa MOJIyYEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna U3 riaaBHBIX 3a7a4 (PU3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMperoyiaraet OBJaJeHUE
CIICYIOIUMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIONIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

* HAYYHOOOBSCHATHSIBICHUS;

e OIICHMBATh M MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICI0BAHNUS,

e UHTEPNPETUPOBATH  JaHHBIE W  UCIOJb30BaTh  Hay4YHbBIC
JI0Ka3aTeIbCTBA ISl TIOJyYEeHUS BHIBOJIOB.

[lenmn wsyueHus GU3UMKKM HA YPOBHE OCHOBHOrO 00mIero oOpa3oBaHUS
omnpeaeneHsl B KoHnenmuu mnpenogaBanus y4yeOHoro mnpeamera «®Du3umka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepauuu, peagu3yroUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIE MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Konnerun Munucrepcrsa npocetienust Poccutickoit denepanuu (mpoTokoia ot 3
nexadps 2019 r. Ne [1K4BH).

HeaunsyyeHusspu3ukm:



NpUOOpETEeHNE WHTEpeca W CTPEMIJICHHS OOydYalomuxcsi K HaydHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HWHTEJUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe TIO3HAHUSA M (pOpMUpOBaHUE
MCCJIEI0BATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUA O POIU (U3WKW IS Pa3BUTHS APYTHX
€CTEeCTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHUIA;

pa3BUTHE  TPEJCTABICHUH O  BO3MOXHBIX  cdhepax  Oymymiei
npoeCCUOHAIBHON JICSITEIIbHOCTH, CBSI3aHHOW ¢ (DM3UKOM, IMOJTOTOBKA K
JaybHeeMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmKeHre STUX Leleld MmporpaMmbl 1O (pU3MKe HAa YpOBHE OCHOBHOTO
o0riero oopazoBaHusi 00eCNEeUNBACTCS PEIICHUEM CIIEIYIOMNX 3a4aY:

npuoOpeTeHNEe 3HAHWK O JAWCKPETHOM CTPOSHWU  BEMIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYCCKMX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MPUOOPETEHUE YMEHUHN OMUCHIBATh U OOBACHITH (U3UYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PCIICHHUS NPOCTEHUINUX PAcUETHBIX 3a1ad ¢
UCIIOJIb30BaHUEM (U3MYECKUX MOJENed, TBOPUECKHUX U MPAKTHKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUW HAOJIOAATh MMPUPOHBIC SBJICHUS U BBITIOJIHATH OTBITHI,
nabopaTopHble pabOTBI H  JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MHMOPMAIEH (PU3NUECKOTO COACPIKAHUSA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIN3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu poPeCcCUOHATLHON JACSTEIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUSAX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B §
kiacce — 68 daco (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Heeni0).

[Ipennaraemsiii B mporpamMmMe mo (GU3MKe MepedyeHb JabopaToOpHBIX padoT H
OTIHITOB HOCUT PEKOMEHJATEIbHBIA XapaKTep, yUUTENb JIeiaeT BEIOOP MPOBEICHHUS
nabopaTopHbIX PabOT W OMBITOB C YYETOM WHAMBUIYAITBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIMHUCKA AKCIEPUMEHTATBHBIX 3aJIaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa MO (hU3HKE.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®usuka — Hayka O npupone. SBieHus npuponsl. OUBNYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJICKTPUYECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeaWYUHBL. M3mepeHue ¢uiznueckux BenuuuH. Duznyueckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHasi cucTeMa €IMHUII.

Kak ¢wusuka u gpyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPO.Y.
EcTecTBeHHOHAYUHBIIT METOJl TO3HAHWA: HAOIIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIJKEHHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE THUIOTE3, OObSICHEHHE
HaOmogaemMoro siBieHus. OnucaHneHu3NIeCKUXsIBICHUN C TOMOIIBIOMOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. @uznueckue nMpuOOPHl U MPOIEAYpa NPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnviepadbomot u onvimot.

1. OmpeneneHue 1EHbI JIeTSHUS KAkl U3MEPUTEILHOTO Mpudopa.

N3mepenunepaccTosHuu.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.
Ornpenenenuepa3MepoBMabIXTE]L.

N3mepenne temmepaTypbl MpU MOMOLIM KUJIKOCTHOIO TEPMOMETpa M
JaTYMKa TeMIEpaTyphl.

6. IlpoBeaeHue uccienoBaHUsl MO MPOBEPKE THUIOTE3bI: JATbHOCTh MOJIETA
apuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIlie, YeM OOJbIIe BHICOTA
mycKa.

Paszneu 2. IlepBoHayasibHbIE CBe/IeHHSI 0 CTPOCHUH BelIeCTBA.

CtpoeHue BeIIEeCTBA: aTOMbl M MOJEKYJbI, HUX pa3Mepbl. ONBITHI,

J0Ka3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA.

JIBwxkenre dactui] BemectBa. CBs3b CKOPOCTH JIBMDKEHHUS 4YacTHIl C
TeMriepaTypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaumonenicTBue yacTull
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHE Ta30B, XKUIKOCTEH U TBEPIBIX
(kpucramnnmueckux) Tena. B3auMoOcCBs3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HbBIX
arperaTHbpIX COCTOSHUSAX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGnroneHneOpoyHOBCKOTOABUKEHUS.

2. HaGmonenuenuddyzum.

3. HaGmionenue  siBAEHUM,  OOBACHAIONIUXCS  MNPUTHKCHUEM — WUIU

OTTAJIKUBAaHUEM YaCTHII BEIIECTRA.
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Jlabopamopnuviepadbomot u onvimot.

1. OueHka JuaMeTrpa aromMa METOJAOM PSI0B (C  HCHOJb30BaHUEM

dororpaduii).

2. OnbITHI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHHUS ra30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUSI CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pasznea 3. /IBu:keHue U B3auMOIeliCTBHE TeJl.

Mexanudeckoe ABuxkeHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JIBMKEHUU. Pacu€t mytu u
BPEMEHHU JIBUKEHUSL.

SBneHne wHepuuH. 3aKOH MHEpUUH. B3anmonencTBue Tel Kak MpUYMHA
U3MEHEHUS CKOPOCTU JBHKEHUS Tesl. MaccakakmepanHepTHocTuTena. [11oTHoCTh
BemecTBa. CBA3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHUIE 00BbEMa
BEILECTBA.

Cuiia Kak XapakTepucTuka B3aumojeicTBus Ten. Cuila ynpyrocTd v 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO IMHAMOMETpPA. SIBIIEHHWE TATOTEHUsS U CUJa
TskecTd. CHila TsSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJICHHBIX IT0 OJHOM mIpsiMoM. PaBHOnelcTByromas cuin. Cuna TpeHMS.
TpeHue CKoIbKEHUS U TPeHHUE TTOKOs. TpeHue B Mpupoie U TEXHUKE.

Jemoncmpayuu.

HabGnrogennemexaHnuecKoroIBM>KEHHSITENa.

N3mMepeHneckopOoCTUNPSIMOJIMHETHOT O IBUKEHUSI.

Hab6nronenuessBneHUsIMHEPIUH.

Hab6nronenue n3MeHeHnst CKOpOCTH MPU B3aUMOJCHCTBUU TEll.

CpaBHeHHE MacC MO B3aMMOJIEHCTBUIO TEI.

CnoxeHue Cuil, HallPaBJICHHBIX MO OJTHOM MPSMOM.
ﬂaéopamopnuepaﬂombm Onblmbl.

1. OmpeneneHue CKOPOCTU PABHOMEPHOTO ABUKEHUS (IIapUKa B KUIAKOCTH,

MOJIEJIN NIEKTPUUECKOTO0 aBTOMOOMIIS M TaK Jajiee).
2. OmpeneneHue CpeIHEH CKOPOCTH CKOJNBKEHHS OpycKa WM IMIapuKa 10
HAKJIOHHOM TIOCKOCTH.
3. OmnpeneneHuernIoOTHOCTUTBEPIOTOTENA.
OnBITEI, JNEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsoKeHHs (nedopmariyn)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3zneun 4. JlaBjieHue TBEPABIX TeJl, :KMIKOCTE U ra3os.

Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUS AaBieHus. [[aBneHue rasa.
3aBUCMMOCTh JaBJCHUS raza OT 00bEma, Temmeparyphl. llepemadya maBieHUS
TBEPIBIMU TEJIAMU, XKUJIKOCTSIMU U razamu. 3akoH [lackans. IlHeBMaruueckue
MaIllMHbl. 3aBUCUMOCTb JAaBJIEHUS XUJIKOCTH OT TiyOuHbI. ['MapocTaTuyeckuil
napagokc. Coobmiaroiuecs: cocyibl. [ nipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emunn u armocepHoe naieHue. lIpuuuHbBI CylecTBOBaHHUS
BO3aAyHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
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JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOro IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGopsr 115t m3MepeHust aTMOCHEPHOTO JTaBIICHUS.

JleficTBHE KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX Teno. BrlTasnkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanueren. Bo3gyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JAaBJIEHUA ra3a OT TEMIEPaTypBhI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooO1aronuecsacocyibl.

['mapasnuueckummnpecc.

[IposiBnenunenecTBUIaTMOC(PEPHOT0IaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00BEMA MOTPYKEHHON YaCTU
T€Ja U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKHBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.
VYcnoBue miiaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TEJl B 3aBUCHMOCTH
OT COOTHOLIEHUS IJIOTHOCTEN TENa U )KUIAKOCTH.

Jlabopamopnviepadbomost u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOU B
AKUJKOCTh YaCTH TEJIa.

2. OmnpeneneHue  BBITAJIKUBAIOLIECH  CUJIbI, JCHCTBYIONIEHM Ha  TeEJo,
NOTPYKEHHOE B AKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbI, JEHCTBYIOIIEH Ha TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JCUCTBYIOIIEH Ha TENO B JKUAKOCTH, OT 00BEMA MOTPYKEHHOU B
AKUJKOCTb YaCTH T€JIa U OT TUIOTHOCTHU KUJIKOCTH.

5. KoHcTtpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U
OIIpelICIIEHUE €€ IPYy30IOABEMHOCTH.

Pa3zneun S. Pabora u MOIIHOCTB. JHeprus.

Mexanuudeckast pabota. MOLIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue mnpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHAs DHEPTHUS.
IIpeBpamienne  OJHOrO  BHJA  MEXAHWYECKOM  DHEPruhd B JPYIOW.
3aKOHCOXPAHEHUSIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepbITPOCTHIXMEXaHU3MOB.

Jlabopamopnuviepadomut u onvimol.

1. Omnpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABMKEHUH Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
HccnenoBanueycnoBulipaBHOBECUspbIYara.
N3mepenne KII/] HakKIOHHOWIUIOCKOCTH.
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4. W3ydeHune 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.
8 KIIACC

Pasznen 6. TemioBbie siBJIeHUS.

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJISPHO-KUHETUYECKON TEOPUU CTPOCHUSA
BelllecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKyJ. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOUTEOPHH.

Mopenu TBEPIOro, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWJUISIpHBIE sIBIICHUS. TemIoBoe pacliupeHre U CKaThe.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTbIO TEIJIOBOIO JIBHXKCHUS
gacturl. Buytpennss osHeprus. CnocoObl W3MEHEHWsS BHYTPEHHEH DSHEprHu:
Teronepeaaya 151 COBEPIIIECHUE paboTHL. Buner TEIIoNEpEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3JIyYCHHE.

KonuuecTtBo TemnoTel. YaenbHas TEIJIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUWE TeruioBoro OanaHca. [lmaBienue wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAENbHAs TEIJIOTa IUJIABJICHUS.
[Tapoo6pazoBanue u konjaeHcamus. Mcnapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOChEpHOro
JABJICHUSL.

BnaxnocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIJIOTAa CTOPAHUSL.

[Tpuatuner pabotel TeroBbix naBurateneit KIIJ rtemmoBoro aBuratesns.
TeroBbie IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAHEHHUS U MPEBPAILIECHUS SHEPTUMU B TEIUIOBBIX NPOLIECCAX.

Jlemoncmpayuu.

1. HabmronenneO6poyHOBCKOTOBUKECHHUS.

2. Hab6monenuenuddyzum.

3. HaOmronenue siBeHU CMaYMBaHUS U KaMLISIPHBIX SBJICHUH.

4. HaOmro1eHUeTernI0BOropaciupeHusITeN.

5. M3MeHeHue naBieHus rasza Mpu U3MEHEHHH O00bEMa W HArpEeBaHUM WU

OXJIAXKJCHUU.

6. llpaBunamsmepeHusTeMNepaTypsbl.

7. BupaslTenmonepenayu.

8. OxJIaKJIEHHEePUCOBEPILIEHUUPAOOTHI.

9. HarpeBanue nipu coBepiieHUU padOThl BHEITHUMU CUJIAMH.

10. CpaBHEHHETETUIOEMKOCTENPA3INYHBIXBEILIECTB.

11. HabGnronennexkuneHusl.

12. Habnrogenre nocTosHCTBA TEMIIEPATyphl MPHU TIaBICHUH.

13. MoienuTenioBbIX IBUTaTENEH.

Jlabopamopnviepadbomout u onvimot.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKECHHUSL.
2. OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB MIOBAPEHHOW COJIM WJIM caxapa.



3. OmpITHl TIO HAONIOACHUIO TEIUIOBOTO PACHIMPEHHs Ta30B, KUIKOCTEH H
TBEPABIX TEII.
Ornpenenenue gaBiaeHUs BO3yXa B OAJLTOHE HIIPUILA.

5. OnbIThL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH JIaBJIICHUS BO3JyXa OT €ro

00bEMa 1 HarpeBaHUs WIN OXJIAKICHHUS.

6. IlpoBepka rumnores3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wu3MEHEHUsS BHYTPEHHEW OJHEpPruM Teja B pe3yjbTare
TerIonepeaui U paboThl BHEITHUX CHUJI.

8. HccnenoBanue sBiIEHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOIHON H

ropsiueii BOJIBI.

9. OmpenesieHHEe  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOM  Mpu

TEMI000MEHE C HArPEThIM METAJUTHUECKUM IIHITHHIPOM.

10. OnpenieneHUey1eIbHOUTEINTIOEMKOCTUBEIIECTBA.

11. MccnenoBanuenpoueccancuapeHus.

12. OnpeieNeHUe0THOCUTENbHOUBIAXKHOCTUBO3TyXA.

13. OnpeneneHne yaeabHOM TEMIOTHI IJIABJICHHUS JIbJA.

Pazgen 7. Diekrpuyeckrne ¥ MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. [[Ba pona 3JeKTpUUEeCKHX 3apsiaoB. B3anmopeinctBue
3apsDKeHHBIX  Tesl. 3akoH KynoHa (3aBUCHMOCTh  CHJIBI  B3aUMOJCHCTBHS
3apsHKEHHBIX TEJ1 OT BETMYMHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TeJIaMu).

Onektpuueckoe mnoine. Hanpspk€HHOCTh anekTpuueckoro mnossa. IIpuHuun
CYTEPIIO3UIINU DJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3aps/ioB. DIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsi.
Crpoenune aroma. IIpOBOJHUKM W JUAJNEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS BJIEKTPUUECKOTO TOKA.
HNcTOYyHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSL 3JIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckass uenb. Cuna  ToOkKa.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBA. 3akoH Oma
st yyactka nenu. [locienoBarenbHOE W MapajUiesIbHOE — COEJUHEHUE
IPOBOJIHUKOB.

PaGota © MOIIHOCTH dJEKTpUYECKOTO ToOKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKre Ny U MOTPEeOUTENH IIEKTPUIecKoi sHepruu B 0bITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOJENCTBUE  IOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3HAUYCHUE JIJIs KU3HU Ha 3eMJle.
OneiT  Opcrega. MarHutHoe 1one  dIEKTpUueckoro Toka. lIpumeHenwue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUrATENbL MOCTOSIHHOTO TOKa. lCMONb30BaHUE JJIEKTPOJBUTATENEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.



Oneitel @apaned. SABnenue snekrpoMarHuTHOM uHAyKuuu. [Ipasuno Jlenua.
DJIeKTpOreHepaTop. CrocoOmr MOJTYYEHUS AIEKTPUYECKOU SHEPIHUH.
DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.
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25.

DIIEKTpU3ALUSITEN.

JIBa poa 3JIEKTPUYECKUX 3apsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUENIEKTPOCKOIIA.

DJIEKTPOCTATUYECKASIUHTYKIIHS.
3aKOHCOXPAHEHUSAIEKTPUUECKUX3APAIOB.

[IpoBOAHUKY U TUDIIEKTPUKH.

MoenrpoBaHue CUIIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.

N cTOUHMKUTIOCTOSSHHOTOTOKA.

JIEHCTBUSIIIEKTPUIECKOTOTOKA.

. DNEKTPUYECKUITOK B KUJIKOCTH.

. 'a3oBbIlipaspsa.

. I3mepeHnecunpITokaaMmIepMeTpoM.

. I3MepeHnesieKTpuieCKOroHapsKEeHUSIBOJIBTMETPOM.

. Peocrar 1 mara3uHcoOIpOTHUBIICHUN.

. B3auMo1eMicTBUENTOCTOAHHBIXMAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs MOJIOCOB MarHuTa.
. MoaenupoBaHre MAarHUTHBIX ITOJIEN TOCTOSIHHBIX MArHUTOB.

. OneITOpcTena.

. MaruutHO€nosaeToka. JINeKTPOMarHur.

. JlercTBHE MarHUTHOTO IOJII HA ITPOBOJHUK C TOKOM.

. DNEeKTPOABUTATENBIIOCTOSTHHOTOTOKA.

. UccnenoBanumessBIEHUSARNEKTPOMArHUTHOUUH Y KITUU.

. OnbiTei®apaes.

. 3aBUCHUMOCTh HAIPABJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro

BO3HUKHOBCHHUSI.
DJEeKTPOreHEPATOPIIOCTOSTHHOTOTOKA.

Jlabopamopnviepadbomot u onvimot.

1.

o vk w

OnpiTel MO HAOMIOACHUIO DJEKTPU3ALMM Tel HUHIAYKUHUEH U TpHU
CONPUKOCHOBEHUH.

UccnenoBanre JEUCTBUS DJIEKTPUYECKOTO TOJISI HA TNPOBOJHUKU H
JUBJIEKTPUKHU.

C6opka u poBepka padOoThl JIEKTPUUECKOM 1IeTIH OCTOSSHHOTO TOKA.
W3mepeHne U peryaupoBaHHUe CHIIbI TOKA.

N3mepeHne U peryampoBaHHEHANPSKEHNU.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIEr0 4Y€pe3 pe3UucTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb ANEKTPUUECKOTO
CONMPOTHUBJIEHUS MPOBOAHMKA OT €ro JJIMHBI, IUIOIIAJMA MOMNEePEeYyHOro
CEYEHMs U MaTepuara.



8. IlpoBepka ImpaBuia CIOXKEHUS HANPSOHKCHUM NPU IOCIEA0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia i1 CWIbl TOKa MpPU NapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpesenienre padboThl IEKTPUUYECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTU JJEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12. UccnenoBanue 3aBUCHMOCTH CWJIBI TOKA, MAYILIETO YEpPE3 JAMIIOYKY, OT
HaIPSKEHUS Ha HEH.

13. Onpenenenue KII/[ HarpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOrO TOJsi IOCTOSIHHBIX ~ MAarHUTOB IIPU  UX
00BbEeIMHEHUH U pa3/ICIICHUN.

16. MccnenoBanue IEUCTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KAaTyIIKd C TOKOM M MarHuTa OT CWJbl TOKA M HalpaBJ€HUS TOKa B
KaTylLIKe.

18. 3yuenue necTBUSI MAarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBUrareabHONYCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SIBJICHUS DJIIEKTPOMArHUTHOM HHIYKIUU:
UCCJIEOBAaHNE W3MEHEHUW 3HAYEHUsS W HANpaBICHUS HWHAYKIHOHHOIO

TOKaA.
9 KUIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JaBWkeHME. MarepuanpHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpSIMOIMHENHOE
nBwxeHue. HepaBHOMepHOe npsMosinHEHOE ABMKeHHe. CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiinHelHOe JBuKeHue. CB0OOOHOE
nageHue. OnbITel ['anumnes.

PaBHOMEepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepmon u yvacrota obOparieHus.
JIuHeHas U yrioBasi CKOpOCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTtona. Bropou 3axkoH Herorona. Tperuii 3akoH HproToHa.
[IpuHIUMI CynepHO3ULIMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujla TPEHHS CKOJIbKEHHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKECTM M 3aKOH BCEMUPHOrO TITOTEHUS. Y CKOpEHHE CBOOOJHOIO
nageHus. JBwxenne mianer BOKpyr Connua. [lepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOYKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTu.



Nmnynec Tena. M3menenue ummynbca. Mmynbe cuibl. 3aKOH COXpaHEHUS
uMITyJibca. PeakTUBHOE ABUKEHUE.
Mexannyeckass pabota W MOIIHOCTb. PaboTa CHJl TSXKECTH, YNPYTOCTH,

TPEHUS.

CBs3b OHCPIruu U pa6OTBI. HOTGHHI/IaHBHaﬂ 9HCPIrus TCja, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTou npykuHbl. Kunernueckas
DHEPrusl. Teopema 0 KUHETUYECKOU DHEPIrUH.
3aKOHCOXPaHEHUAMEXAHUYECKOUIHEPTUU.

Jemoncmpayuu.

1.
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9.

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

Hab6nronenne MexaHu4yeckoro JBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEl
OTCU€Ta.

CpaBHeHUE TyT€ll W TPAEKTOPUN ABUIKEHHSI OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKECHHS.
HccnenoBannenpru3HakOBPaBHOYCKOPEHHOT OJIBUKEHUS.

HabGnronenune nBrkeHus Tela Mo OKPYKHOCTH.

HaOnronenne MmexaHn4ecKuXx sIBJICHUM, TPOUCXOJIAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBUYKCHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

3aBUCMMOCTh YCKOPEHHSI Tella OT MAacChl TeJla U JICUCTBYIOUIEH HA HETO
CHJIBL.

HabGmnronenue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

Ilepenaua umiysbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TElL.

CoxpaHeHre UMIyJibca MPHU HEYTIPYTOM B3aUMOJCHCTBUH.

CoxpaHneHue ummyJibca npu a0COIIOTHO YIPYTrOM B3aUMO/ICUCTBUMU.
HabGmronennepeak THBHOTOIBMKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPH CBOOOHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TeJla MOJT IEUCTBUEM
MPYKUHBL.

Jlabopamopnviepadbomut uonvimol.

1.

KoncTtpyupoBanue Tpakta JJjisi pa3roHa W JajdbHEWIIEro PaBHOMEPHOTO
JBMOKEHUS IIapUKa WU TEIEKKHU.

OrnpeneneHue CpeIHEe CKOPOCTH CKOJIBKCHHS OpyCKa WU JBUKEHUS
IapuKa 1o HaKJIOHHOM IJIOCKOCTH.

OnpeneneHue YCKOPEHHUsS TeJla NPU PAaBHOYCKOPEHHOM JIBUXKEHHUH T10
HaKJIOHHOM MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayaJIbHOM CKOPOCTH.

IIpoBepka TruUMOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMXKEHHH Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.



6. HccnegoBaHue 3aBUCUMOCTH CHJIbI TpPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.
OmnpenenennekodHPUITUESHTATPEHUSICKOIBKCHHSL.

8. OnpeneneHnexECTKOCTUIPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABUKEHUH Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.

10. Onpeenienne  pabOThl  CUJIBI  YIPYrOCTH TMpPU  THOABEME TIpy3a C
UCI0JIb30BAaHUEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.

11. 3ydyeHne3aKoHaCOXpaHEHUSIHEPT U U.

Pa3nen 9. Mexannueckue K0J1e0aHUA W BOJIHBI.

KonebarensHoe aeuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: TIepUuo,
4acToTa, aMIUINTYy1a. MaremMaTuyecKuil U Npy>KUHHbIM MasTHUKU. [IpeBpaiienue
DHEPTUU TP KOJIEOATETHHOM JIBHKCHHH.

3aryxaomue — konebanus.  BeiHyxkzaennole — koneOanusa.  Pesonanc.
Mexannueckue BoiHbl. (CBoWcTBa MeXaHWYeCKMX BOJIH. [lpoponbHble U
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHECHUS.
MexaHn4uecKue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3ByK. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHnue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaGmogenue koneGaHuii Ten MOJ JEHCTBUEM CHIIBI TSXKECTH U CHIIBI
yOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnpoctpaneHne npooJibHBIX U MTONEPEYHBIX BOJH (HA MOJENHN).

Hab6nronenmne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKMMPE3OHAHC.

./Iaﬁopamopnbtepaﬁombt U onvimol.

1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MAaTeMaTUYECKOro
MasiTHUKA.
Omnpenenenue 4acToThl U Mepruoaa KojieOaHUM MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH Mepuoja KojieOaHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCMMOCTH MEpUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoJia KoiebaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MACChI Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIHE  3aBUCHMOCTh  Tepuoja  KoJeOaHwmit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3MepeHueyckopeHHusicBOOOAHOTONaICHHS.

Paszaen 10. Di1eKTpOMArHMTHOE 10JI€ U JIEKTPOMATHUTHbIEC BOJIHBI.
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ONEeKTPOMAarHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DJIeKTpOMaruuTHasa mnpupona csera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOHCTBaRJIEKTPOMArHUTHBIXBOJIH.

2. BomnHoBBIECBOMCTBACBETA.

Jlabopamopnviepadbomot u onvimot.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIbI0O MOOHUIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBass  Mmogmenp  cBera.  Mcrounuku — cBera.  IIpsAmonnHerHOe
pactipoctpaHenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

IIpenomnenune cBera. 3akoH IpenomiieHus cBera. llonmHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUsI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon nayueir B JnuH3e. OnTuyeckas cucrtema QoToanmnapara,
MUKpOCKONa M Tejleckomna. [Ja3 kak onTtudeckas cucrema. bim3opykocTs u
NATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Onbitel HeloToHa. CnoxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcusiceera.

Hemoncmpayuu.

[IpssmonMHEHOEPACITPOCTPAHEHUECBETA.

OTpakeHuecBeTa.

[Tonyuenne n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

IIpenomnenuecsera.

OnTu4ecKumCcBETOBO/I.

Xop nyuei B coOuparonieit JInuH3e.

XO0J 1y4er B pacCeuBarolIeH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JIUH3.

[Ipuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monenbriasa.

11. Paznoxenue 6emoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuviepadbomot u onvimeot.

1. Hccrnenoanue 3aBUCUMOCTH yIJIa OTPaK€HHUsI CBETOBOIO Jyya OT yria
MaJICHUs.

2. W3yueHue xapakTepuUCTHK HU300paKeHUs IPEIMETA B IJIOCKOM 3€pKaje.
UccnenoBanrie 3aBUCUMOCTH yTiia PEJIOMJICHHS] CBETOBOTO Jyda OT yrijia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyueHue U300pa’KeHHI C TOMOIIbIO COOMpPAIOIEH JTUH3HI.
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5. Ompenenenue (HOKyCHOrO pacCTOSHUS U ONTUYECKON CHIIBI COOMparomeit
JIMH3BI.
OnBITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.

7. OnbIThl IO BOCHPHUSATHIO LIBETA NPEAMETOB NPU MX HAOIIOJIEHUU Yepe3
LIBETOBbIE (DUIIBTPBHI.

Paszpnesn 12. KBanToBbIC SIBJICHHS.

Oneitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue u norsoiieHue ceera aroMmoM. KBaHuTel. JInHelyaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
anpa. HyxionHas Mopenbp aromHoro sapa. M3oromsl. PaguoakTuBHBIE
npespateHus. [lepuon nomypacnaaa aTOMHBIX sIEp.

SnepHple peakuuu. 3aKOHBI COXPAHEHUsS 3apsAJOBOTO MU MAacCOBOTO YHCEI.
OHeprusi CcBsI3M aTOMHBIX saep. CBs3b Macchl W 3HEpruu. Peakuuu cuHTE3a H
nenenus siuep. Mctounnku s3neprun CosiHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpraHUu3MBbl.

Jlemoncmpayuu.

CHeKTpbIM3ITyYeHHS] U TTOTJIONICHUS.

CrHeKTpbIpa3IMYHbIXa30B.

CnektpBogopo/a.

Habmronenue TpekoB B kamepe Buiibcona.

PaboracuéTunkanoOHU3UPYOUMXU3TyYEHUH.

Perucrpauys uznydeHus NpUpOJHbIX MUHEPAJIOB U ITPOILYKTOB.
ﬂaﬁopamopnwepaﬁombt u onvimol.

1. HaOmioneHue CIIOMIHBIX U TUHEHUYATBIX CIIEKTPOB U3IYUYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPIrUM YACTULBI MO TOPMO3ZHOMY

nytu (1o poTtorpadusim).

3. H3mepeHuepannoakTUBHOTOoHa.

IHoBTOpPHUTEIBLHO-00001IAOIIMHMOAYIb.

[ToBTOpUTENHHO-0000AIOINK MOAYJIb IPEIHA3HAUYEH JIJISl CUCTEMATU3ALNH
u  0000ImeHUsT MPEeIMETHOrO  COACpXKAHUS UM OMbITa  JCSATEIbHOCTH,
NpUOOPETEHHOIO MPHU U3YUYEHUHU BCEro Kypca (pU3uKH, a TakkKe JUIsl MOArOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO ¢Gu3uke a1 o0ydarolmuxcs,
BBIOpABIIMX 3TOT YUEOHBII peaMeET.

IIpy M3y4eHUM JAHHOIO MOJIYJIA PEaIu3ylOTCsd U CUCTEMATU3UPYIOTCS BHJBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 0o0ecreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOyueHus, GopMupyercs
€CTECTBEHHOHAYYHAsATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEI0BAHHUS
SBJICHUN TPHUPOAbI W TEXHHUKHU, OBIIAJICHHE YMEHUAMU OOBSICHATH (U3UUYECKUE
ABJICHUS, TPHUMEHSS TOJYyYEHHbIE 3HAHUS, peuarb 3aJadyd, B TOM YHUCIE
KAuECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

ok w e



[IprHIMOMANBHO AEATEIBHOCTHBIA XapaKTEp NAaHHOTO pasliella Pean3yeTcs
32 CYET TOro, 4YTO OOy4YarolHUecs BBIIOJHIIOT 33JaHus, B KOTOPBIX WM
IpeuIaraeTcs:
Ha OCHOBE IIOJIyYEHHBIX 3HAHWI pacro3HaBaTb M HAYyYHO OOBSICHATH
(u3nyYecKre SBJICHUS B OKPYIKAIOIIEH MPUPOJIE U OBCETHEBHOM KU3HM;
MCITI0JIb30BaTh HAYYHBIE METOIbI UCCIEAOBAaHUS (PU3NUYECKHUX SIBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOOJie€ BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOT0 UCIIOJIb30BAHUS PA3JIUYHBIX UICTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALIEHUsS U COXPAHEHHUs BCEX U3BECTHBIX BUIOB
DHEPI'UH.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABJIEHO
Ha JOCTH)KCHHE TUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.
B pesynbrare nzyueHusi pU3MKM Ha ypOBHE OCHOBHOTO 00111er0 0Opa3oBaHus
y oOyuaronierocsi 0yayT copMUpOBaHbI CIEAYIOIIUE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
¢ 1) maTpHOTHYECKOTOBOCTIMTAHMSI:
e TPOSIBJICHHE MHTEpEca K UCTOPUU MU COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3nUecKol HayKU;
e LIEHHOCTHOE OTHOLICHHE K JOCTIKCHHSIM POCCUHCKUX YIEHBIX-(DH3NKOB;
_2) rpaxIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIUTAHUSA:
* TOTOBHOCTb K aKTHBHOMY yYacTHIO B OOCYXICHMM OOIIECTBEHHO3HAYUMBbIXU
ATUYECKHUX TMPOOIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUN
_ busukw;
e  OCO3HaHHE BAXHOCTH MOPAIBbHO-ITUYECKUX MPUHIUIIOB B JIEATEIHLHOCTH
YYEHOT0;
3) 3¢TeTH4eCKOrOBOCIIUTAHUS:
" BOCIIPHSATHE 3CTETHYCCKHMX KauecTB (DM3MUECKOH HAYKM: e TapMOHHYHOIO
HOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTHHAYYHOIONIO3HAHMA:
e 0CO3HaHWE LIEHHOCTH (M3MYECKOH HAYKH KaK MOIIHOrO HMHCTPYMEHTA
MO3HAHMSI MUPA, OCHOBHI Pa3BUTHS TEXHOJOTHH, BaKHEHINEH COCTaBISIONICH

_KYJIbTYPBI,

e  pa3BUTHE HAy4YHOM JII0OOO3HATENILHOCTH, HHTEpeca K MCCIeA0BaTENbCKON
JeSITEeNbHOCTH;

e 5) (¢opvmupoBaHusi  KyJbTYpPbl 3[A0POBbSI W  3MOIHOHAJIHLHOIO
_Osaromosryuus:

. OCO3HaHWE IEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM

TCXHOJOI'MYCCKOM MHUPEC, BaAXXHOCTH IIPaBUJII 0e301macHoro IIOBCACHHUA Ha



TpaHCIIOPTE, HA JOpOrax, C 3JIEKTPUUECKUM U TEIJIOBHIM 00OPYIOBAHHUEM B
JIOMAITHUX YCJIOBUSIX;
*  chOPMHUPOBAHHOCTH HABBIKA Pe(hICKCHH, IPH3HAHKE CBOETO MPaBa HA ONIHOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;
_6) TpynoBoroBociMTaHuUMA:
e  AKTHBHOE Yy4YaCTHE B PEIICHHH MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHM3alud, TOpojia, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HAINpaBJI€HHOCTH, TPEOYIOIIUX B TOM uHciIe U (U3HYECKUX
3HAHUU;
" MHTEpeC K MPAKTHYECKOMY H3YYEHHIO NPO(ecCHii, CBI3aHHBIX ¢ DU3HKOIA;
7) 3K0JIOrn4eCKOrOBOCIIMTAHMS S
e OpHMEHTALMS HA NPHUMEHEHHE (DHM3MUYCCKUX 3HAHMI JUIA pElICHHs 3a1au B
0o0JacCTH OKpY’KawoIlel cpenbl, IUIAHUPOBAHMUS TOCTYNKOB M OLEHKH UX
_ BO3MOXKHBIX TIOCJIEJICTBHI ULl OKPYIKAIOILEH CPEIbI,
e  OCO3HAHHE TJI00aJHLHOTO XapaKTepa SKOJOTUYECKHX MpoOJeM U MyTel HuX
peLIeHMUS;
8) amanTanum K M3MEHAIOIUMCH YCJIOBMAM COLUMAJIBHOM W NPHUPOIHOMH
cpeabl:
" NOTPeGHOCTH BO B3AMMOJIECHCTBHM TP BBIIOMHEHHH HCCICIOBAHHUI M
POEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
JIPYTHUX;
e OBBINIGHAE YPOBHS CBOGH KOMIIETGHTHOCTH 4Yepe3 MpPaKTHUECKYIO
_ IEATENbHOCTB,
noTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHHI, B TOM 4yucie GOpMyIUPOBATH
_WJICH, IOHATHS, TUTIOTE3bI O (PU3MYECKUX OOBEKTAX U ABJICHUSX;
OCO3HAHUE JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
buzuky;
" IAHUPOBAHHE CBOETO PA3BHTHUS B IPHOOPETEHNH HOBBIX (DU3NUECKUX 3HAHHIL;
" CTpeMIICHHE aHATH3MPOBATH U BBIABISATH B3AHMOCBS3M MPUPOJIBI, OOLIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUH;
e OIEHKA CBOMX JCHCTBMH C Y4éTOM BIMSAHHS Ha OKPYXAIONIYI0 Cpeiy,
BO3MOXHBIX TJIOOAJIbHBIX MMOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe ocBOeHHS mporpamMmbl 1o (pU3MKEe Ha YPOBHE OCHOBHOTO
oO1mrero o6pazoBanusi y o0ydaromierocsi OyayT copMUpOBaHbI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISITHBHBIC
YHHUBEpCAIbHBIC yUeOHbBIC JICHCTBHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Ba3zoBble JiorndyecKkue J1elicTBUA:



BBISIBIISITh M XapaKTEpPH30BaTh CYIIECTBEHHbIE TMPU3HAKA OOBEKTOB
(s1BNIEHUI);

YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KIACCU(PUKALNU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHSI B paCCMaTPUBAEMbIX (PaKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3UICCKUM SBIICHUSIM;
BBISIBIISATh TIPUYMHHO-CJICICTBCHHBIC CBS3M TPU HM3yYCHUH (HU3UUICCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeTaTh BBHIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUEHUMU, BBIJBUTATh TUIIOTE3bl O B3aMMOCBS3SIX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus: y4eOHOW ¢u3HuecKon
3aayu (CpaBHEHHE HECKOJIbKUX BapUAHTOB PEIICHHs, BHIOOpP Hauboiiee
MOJIXO/ISIIETO ¢ YYETOM CaMOCTOSATEIBHO BbIIEICHHBIX KPUTEPHUEB).

Ba3zoBblencciaenoBareabCcKueIeHCTBUSA

HCITIOJI30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOAKHBIM
(U3NYECKUI DKCIEPUMEHT, HEOONBIIOE HCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHMBaTh HAa MNPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 0OOOIEHUS U BBIBOJBI 110 PE3YJIbTaTaM
POBEAEHHOIO HAOJIIOIEHUS, OIbITA, UCCIICOBAHNUS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JlallbHEWIee pa3BUTHE  (PU3UUECKHUX
IIPOLIECCOB, a TAKXKE€ BBIIBUraTh MPENOI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmei:

NPUMEHSATH Pa3IU4YHbIE METObI, HHCTPYMEHTHI U 3aIPOCHI NPU MOUCKE U
orOope MH(POPMALMH WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(dbuznyeckoii 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IMPEACTABICHHUS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMaJbHYIO (GOpMY IpEICTaBICHUS
uHbOpMallMl M WUIOCTPUPOBATh pEIIaeMble 3a7aud  HECIOXKHBIMU
CXE€MaMH, IMarpaMMaMy, HHOU rpauKoi U UX KOMOMHALIUAMHU.

KoMmmyHukaTHBHBIEYHHBepCAJbHbIey4eOHble1eiiCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIabOpaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HAa PEIICHUE 3aJa4d M TOJICP’KaHUe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COTIOCTaBIISATh CBOM CYXICHHUS C CYXACHHSIMHU JPYTHX YYaCTHUKOB
auayiora, OOHapyXKUBATh Pa3IU4HNe U CXOJICTBO MO3UIINN;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa
(3KCcriepuMeHTa, UCCIIeI0BaHus, IPOEKTA);

NOHMMAaTh W WCHOJb30BaTh  MpPEUMyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (hU3MUECKOM
poOJIeMBI;

MPUHUMATh LIeJI1 COBMECTHOW JESITEIbHOCTH, OPraHU30BbIBATH JEHCTBUSA
no e€ JOCTIXKEHMIO: PpACIpENeNsITh poJH, OOCYyX AaTb MPOLECCH U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBINOJIHTH CBOIO YacTh pabOThI, JOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTa I10
CBOEMY HAIIPABICHUIO W KOOPAHHHUPYS CBOM JEHUCTBHS C JPYTUMU
YJICHAMH KOMAaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENTEHO C(HOPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBHUSL.

PeryJISITI/IBHLIe YHUBEPCAIBbHBIC y‘leGHble HeﬁCTBHH

CaMoopraHmaunﬂ:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalHsIX, TPEOYIOIIUX
TS perieHust GU3NIecKuX 3HAHUH;

OpHUEHTHUPOBAThCS B  PA3IMYHBIX  IMOAXOJaX TMPHUHATHS  PEIICHHUHA
(MHAMBUAYAJIbHOE, TPHHATHE PEIICHWS B TPYIE, MPUHATHC pPEIICHUN
TPYIIION);

CaMOCTOSITEITLHO COCTaBJIATh AJITOPUTM PElIeHUs (PU3MUECKON 3a1aun WIn
MJiaHa KCCIEAOBAHUS C y4ETOM HMMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIpejiaraéMbie BApUAHTHI PEIICHUM;
JieNaTh BBIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIb, IMOIMOHAJIbHBINUHTEJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYyalluu U Mpeiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NOPHUYMHBI  JOCTHXKEHUA (HEIOCTH)KEHHsS])) PE3yJIbTaTOB
JESTENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTh (B TOM YHCIIE B XOJ BBITOJHEHHUS
(GU3MYECKOr0 UCCIENOBAaHMS WM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENbCTB, M3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIN U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHMS U JIOTHKY JIPYroro;
pU3HaBaTh CBOE MPaBO Ha OLIMOKY MpU peleHuu (HU3NUECKUX 3a1ad Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 Kjacce peMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:



UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHS,
HAOIO/IEHUE, HKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAUHMIIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPAEKTOPHUS, PAaBHOAECUCTBYIOIIAS
cuna,  aedpopmarusa  (ympyras, IJlacTU4eckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

pasznuyarh sBiaeHUs (Auddy3us, TEIIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBW)KEHHE, HEpPaBHOMEPHOE JABW)KEHHE, HWHEpIus,
B3aMMOJICHCTBHUE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpallleHHs], Tepejavya JaBlIeHUs TBEPJABIMU TeJIaMH, >KUJIKOCTIMU U
razamy, atMocdepHoe JaBleHWE, TIUIaBaHUE Tell, MPEeBPAIlCHUS
MEXaHUYECKON DHEPTruu) MO OMUCAHUI0 MX XaAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBICHHUE;
pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX SABICHUN B
OKpYXalollleM MHpE, B TOM 4ucCI€ (U3HUECKHUE SBICHUS B MPUPOJIE:
MPUMEPHI JBWKCHHUS C Pa3TUYHBIMA CKOPOCTSMH B JKMBOW M HEKUBOU
npupone, ACHCTBHE CUJIBI TPEHHsT B TPHUPOJE W TEXHHUKE, BIIMSHUE
aTMOC(EPHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluard B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3aJauy B yueOHYIO,
BBIJIEIISATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3UYECKUX SIBJICHUN;
ONMKCHIBATh MU3YyUEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBICHUS, UCTIOIb3YS
dbu3nyeckre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC
Tella, Cuja TpPEeHHus, MAaBieHHE (TBEPAOro Tejla, KUIKOCTH, Trasa),
BBITAIKMBAIOINIAs CHJIA, MEXaHW4YeCKass paboTa, MOITHOCTh, TUJIEYO CHIIBI,
MOMEHT CHJbI, KO3()QHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKas W TOTEHIMalbHAS JHEPrus), MPH OMHCAHWU TMPABUIHHO
TPaKTOBAaTh  (PU3MYECKUII  CMBICA  HMCHOJB3YEeMBIX  BEIMYUH, HX
0003HAaYeHUsI W €IUHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBS3BIBAIOUIUE JAHHYIO (PU3MYECKYIO BEIMYMUHY C JIPYTMMHU BEIMYHMHAMH,
CTPOUTH IPa KU N3yUEHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEITHYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOXKEHHUs CHJI (BIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBEcUs phruara (0J0ka),
«30JI0TO€ MpPaBWJIO» MEXAHUKH, 3aKOH COXpPAaHEHHUS MEXaHHYeCKOH
SHEPruM, NpPU HSTOM [JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMMChIBATh €70 MATEMATHYECKOE BHIPAKECHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CUTyalud MPAKTHKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 1-2
JIOTUYECKUX I1aroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWMCTBA (PU3UUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;



pemarb pacu€THble 3anadyd B 1—2 AEWCTBUA, HCHONB3YS 3aKOHBI U
dbopMyIibl, cBs3bIBatOlIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIn3a
YCIIOBUS 3314 3aIUCHIBATh KPATKOE yCIOBHE, MOJICTABIATh (DU3HUECKUE
BEJMYUHBI B (OPMYJIBI M TPOBOJAUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JIJISl PEIICHMS 3a7a4, OLEHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUYHHBIL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEMIMTh MPU T[OMOIIH
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIECISAThH IPOBEPSIEMOE
OpeanoiokeHne  (TUIoTe3sy),  pasiuyaTb U MHTEPIPETHPOBATH
MOJlyYEHHBIM pe3yibTaT, HAaXOJUTh OIIMOKKM B XOJA€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJbTaTaMm;

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WU
(bu3IYecKnX CBONCTB TEN: dbopMyIpoBaTh MIPOBEPSIEMbIEC
MPEINOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000PYI0BaHMS,
3aIMChIBaTh XOJI ONbITa U (POPMYIHUPOBATH BHIBOJIBL;

BBINIOJIHATh MPSAMbIE H3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Telna,
o0béMa, CHUJIBl M TEMIEPATyphl C MCIOJb30BAHUEM aHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS HPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMUYMHBI OT
JAPYyroil C HCIOJIb30BAHUEM HPSMBIX M3MEPEHUH (3aBUCUMOCTU NYTH
pPaBHOMEpHO JIBWJKYILErOCs Tejla OT BPEMEHU JIBUKEHHUS Tela, CUJIIb
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJAHN CONPUKOCHOBEHUS TEJl, CUIIBI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa M OT IUIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJla, OT TIIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TE€J, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUSA, COOMpAThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys NpPeJIoKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE
MPEeAJIOKEHHBIX TaOMuIl W TpaduKoB, AeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEJIWYMH (IUIOTHOCTh
BEIIECTBA JKUAKOCTM M TBEPJOro TeNa, CHJIa TPEHUS CKOJIbXKEHUS,
JaBJIEHWE  BO3]yXa, BbITAJKHUBAIOIIAs CWia, JecTByromas Ha
NOrpyXKEHHOE B JKHUJIKOCTh Te€N0, KOA((OUUIMEHT MOJIE3HOTO JeHCTBUS
IIPOCTBIX MEXaHWU3MOB), CIEQys MNPEIJIOKEHHOM WHCTPYKLMHU: TIpH
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYKCIIATH 3HAUEHHE HCKOMOW BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKM 0€30MaCHOCTH IIpH padoTe € J1abopaToOpHBIM
000py10BaHUEM;



yKa3bIBaTh MPUHIIUIBI JACUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOIAIOIIMECS COCYAbI, OapoMmerp,
phIuar, MOJABMKHBIN M HETIOJBUKHBIN OJI0K, HAKJIOHHASI TUTOCKOCTH;
XapaKTepHU30BaTh NPHUHIMIBI  JICHCTBUS HW3YYEHHBIX MPHOOPOB W
TEXHMUYECKUX YCTPOWCTB C OMOpPOH Ha WX omnucaHusi (B TOM YHCIE:
MOJIIUITHAKN, YCTPOWCTBO BOJOINPOBOJA, THUAPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOH HACOC, APEOMETP), UCTIONb3YS 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SBICHUH W HEOOXOJMMBbIC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEPhl  (HAXOIUTh  HWHGOOpPMAIUMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKHX 3HAHUW B TMOBCEIHEBHOMU
KU3HU JUJIs1 oOecrieueHrs 0€30MacHOCTH TP OOpallieHuH ¢ MpubopaMu U
TeXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh OTOOpP HWCTOYHMKOB wuH(popmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUK W TYTEM CpPaBHCHHUS PA3IUYHBIX HCTOYHUKOB BBIICIATH
nH(OPMAITHIO, KOTOpas SBISICTCS MPOTHBOPECYMBON WM MOXKET OBITH
HEIOCTOBEPHOMU;

WCITOJIB30BaTh MPHU BHITTOJIHCHHH YYCOHBIX 3aJaHWN HAYYHO-TTOMYJIIPHYO
JTUTEPATYPY  (PU3UYECKOTO  COJEp)KaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTepHeT, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMaNHK (HU3HUIECKOTO COJIEePKaHUs, B TOM
quciie MyOJIMYHO JIeJaTh KpaTKUE COOOIIEHUS O pe3yibTaTax MpPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU OSTOM TPAMOTHO HCIIOIH30BaTh
W3YYEHHBbIM TOHATUHHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALlUEH;

MPU BBIMOJHEHUM YUYEOHBIX TPOEKTOB WM HCCJCAOBAHHMMA paCIpeaeisiTh
OOSI3aHHOCTH B TPYIIIE B COOTBETCTBHM C MOCTaBIEHHBIMU 3a/JadaMu,
CIICIUTh 32 BBHINIOJHEHWEM IUIaHA JCWCTBHIA, aJ€KBAaTHO OIEHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBAThH
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoHIty o0yueHus B 8 Kkjiacce nmpeMeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJI, TEILIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEUIECTBA, KPUCTAJUINYECKUE U
amop(dHBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA MMap, BIAKHOCTH
BO3yXa, TEMIIepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOM JBHUIATElNb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIEKTPUUYECKOE MOJIE€, IPOBOJIHUKHU
Y IUDJICKTPUKU, TTOCTOSHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;



paznuyath SABJIEHUS (TEIUIOBOE PAaCIIMpPEHUE W C)KaThe, TEeIIonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANIWJUISIPHBIC SBJICHUS, UCIIAPCHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHNS, U3JIy4YEHUE),
AIEKTPU3ALMS TEJl, B3aUMOJICCTBUE 3apANIOB, JIEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JECHUCTBUE
MAarHUTHOTO TOJIsl Ha TMPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHAsT UHIYKITUS)
10 ONHUCAHUI0O HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UYECKUX  SBJICHUU B
OKpY XKalollleM MHUpEe, B TOM uucjie (U3HUECKHE SBICHUS B MPHUPOJIE:
IIOBEPXHOCTHOE HATSHKEHUE W KANWULIPHBIE SBICHUS B IPUPOJE,
KpUCTAJUIbI B mpupoje, uznydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUST B atMocdepe, dIEKTPUISCTBO KUBBIX OPTaHWU3MOB, MAarHUTHOE
nosie 3emun, Jpedd Moat0COB, pOJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emiie, OJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIC CBOMCTBA T U (PM3UYECKUE SIBJICHUS, UCTIOJIb3YS
¢bu3nYeckue BeTUYHUHBI (TEMIIepaTypa, BHYTPEHHSISI SJHEPTusi, KOJIUYECTBO
TEIUIOThI, YJENbHAas TEIUIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIUIOTa
MUIaBJICHUS, yJAeNbHAsg TeIuIoTa NapooOpa3oBaHMs, yJeldbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOM
MAIlIMHBI, OTHOCHUTEJIbHASI BIIAXKHOCTb BO3/yXa, JJICKTPUYECKHUN 3apsih,
CUJIa TOKA, JJICKTPUUYECKOE HAIPSHKEHUE, CONPOTHUBIIEHUE IPOBOJIHUKA,
yACIbHOE  CONPOTUBIEHWE  BEMIeCTBa, paboTa ©W  MOIIHOCTH
ANEKTPUYECKOTO TOKa), TMpPU  ONHUCAHUU TPABUIBHO  TPAKTOBAaTh
(bU3UYECKUIT CMBICIT MCMOJIb3YEMbIX BEJIWYUH, O003HAUCHUS U €AUHUIIBI
(¢u3nYecKX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Yysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHMHETHYECKON TEOpUun
CTPOEHMS BEIIECTBA, MPUHLMI CYNEPHO3ULUH TOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaaa, 3akoH Oma ISl yyacTKa LIelH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] JHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJIUPOBKY 3aKOHA W 3aMUCHIBATH €T0 MaTeMaTUYECKOe
BBIPAKECHUE;

OOBACHATh (PUBMUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYallMid MPAKTHKOOPUEHTUPOBAHHOIO XapaKTEpa: BBISABIISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX



[1aroB ¢ Omopod Ha 1-2 W3yYEHHBIX CBOMCTBA (PUBUYECKUX SBJICHUM,
bu3znyecKux 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

pemarb pacu€THble 3aJadyd B 2—3 JEUCTBUA, HCIOJb3YysS 3aKOHBI M
dbopmyIibl, CBsA3BIBAOIIME (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaln3a
YCIOBUSI 3aJladyd 3allMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsl pEIIeHUs 3aJadd, BbIOMpaTb 3aKOHBI U  (POpPMYIIBI,
HEeoOXoaAuMble JUisl €€ pElIeHMs, MPOBOAUTH pacy€Tbl W CPABHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEHIUTh NPU TOMOIIH
(bU3MYEeCKUX METOJIOB, HCIOJb3ysl ONHCAHHE HCCIEIOBAaHUS, BBIICIATH
IIPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUIIBHOCTH IOPSJKA
MIPOBEICHUS UCCIEA0BAHUS, 1E€TIaTh BBIBOJIBL;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
(bU3UYECKUX CBOMCTB Tell (KaMWIISIPHBIC SIBICHHUSI, 3ABUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU M3IYUYCHHH OT I[BETa H3JIyyarolied (morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IO €€ TOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJECHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yQJIM3alllsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuUTOB, JEHCTBUS
MAarHuTHOTO TOJII HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa DJEKTPOJBHUraTessi IMOCTOSHHOTO TOKa): (pOpMyIHpPOBATH
MPOBEPSEMbIC MPEON0KEHHS, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUsl, OTMUCHIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBO/IBI;
BBIIIOJIHATh ~ NPSIMBIE  HU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIAJKHOCTM BO31yXa, CHJIBI TOKA, HANPKEHUS C HCIOJb30BAHUEM
aHAJIOrOBBIX NPHOOPOB M JATYMKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH
pe3yIbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT
Apyrod C  MCHOJb30BaHUEM MpPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUS U YJAEIIBHOIO CONPOTHUBIIEHUS BEIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPSOHKEHHUs Ha MPOBOJHHUKE,
HCCIIEJOBAHUE IIOCJIEAOBATEIBHOTO M MAPAJUIENBHOTO  COEIUHEHUI
MIPOBOJITHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIenys NPeJIoKEeHHOMY IUIaHy, (UKCHUPOBAThH
pe3ynbTaThl TIOJYYCHHOW 3aBUCHUMOCTH B BHUJEC TaOnwi U TpaduKoB,
JI€JaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEAOBAHMUS;

NPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMUMH (yAenbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpATh
DKCIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIEIysl NPEMIOKEHHON MHCTPYKLHH, U
BBIUUCIISITH 3HAYEHUE BEJIMUHNHBI;



e COOMIOJATH MIpaBUiIa TEXHUKU O€30MaCHOCTH MPpHU padboTe ¢ TaOOpaTOPHBIM
000pyI0BaHUEM;

e XapaKkTepu30BaTh MPUHLUIBI JCHCTBUS H3YYCHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX oOmucaHusi (B TOM YHCIE:
CHUCTeMa OTOIUICHHUSI IOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETpP, CUETUYHMK JICKTPUUYECKOW IHEPTHH, DICKTPOOCBETHUTEIHHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE
MPEIOXPAHUTEIH, JICKTPOMArHUT, AIEKTPOJABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOMCTBaX (PM3MYECKUX SIBJICHUM M HEOOXOIAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacno3HaBaTb IPOCTbIE TEXHUYECKHUE YCTPOHMCTBA M H3MEPUTEIIbHbIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUraTEb BHYTPEHHETO
CTOpaHHus, 3JIEKTPOCKOIN, PEOCTar), COCTaBJIATh CXEMbI JJIEKTPHUUYECKHUX
Heneil ¢ MOoCcaeI0BaTENbHBIM U MapaUIebHBIM COSAMHEHUEM 3JIEMEHTOB,
paznuyasi ycIoBHbIE 0003HAYEHUS IIEMEHTOB 3JIEKTPUUECKHX IIETIeH;

e TMPUBOAWTH TpUMEpPHl  (HAXOAWUTH HHPOPMAIMIO O  TpUMepax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (PU3MYECKNX 3HAHWW B TOBCEIHEBHOU
KU3HU s obecriedeHnss 0€30MacHOCTH TpH OOparieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3JI0POBbS W COONIOJACHUS
HOPM DKOJIOTUYECKOTO MOBEJEHUSI B OKPYIKaIOLIEH Cpe/Ie;

e OCYWIECTBIATh MOUCK HH(pOpManuu (PU3MUECKOTO COAEPKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUs
JOTMOJIHUTENbHBIX ~ MCTOYHUKOB  BBIJCNATH  HMH(POpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHO;

e HCIIOJI30BATh MPU BHIOJHEHUHM YUEOHBIX 3aJaHUN HAYYHO-TOMMYJISIPHYIO
JUTEepaTypy (PHU3UYECKOrO0 COACpXMaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypcsl cetu MIHTepHET, BIafeTh NpuéMamMu KOHCTIEKTHPOBAHUS TEKCTAa,
npeoOpa3zoBaHusa HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpATKWE YCTHBIE COOOIICHWUS,
00006mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUsi, B TOM UHCJIE€ MyOIMYHO TPEACTABIATh pPE3YyIbTaThl
IPOEKTHOM WJIM HCCIEN0BATENbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

e TMpU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NUECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJ]a4aMH, CJICTUTH 3a BBINOJIHEHHUEM IUIaHA ACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIM BKIAJI B
AESITENFHOCTD TPYIIIBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aHMMO/ICHCTBHE,
MPOSIBIISS TOTOBHOCTH pa3periaTh KOH(DIUKTHI.

K xoHiry oOyuenust B 9 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:



UCIIOJIB30BaTh IOHATHSA: CHCTEMa OTCU€ra, MarepuanbHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUSA, JedopManus
(ympyrasi, mjaacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH(QPa3ByK H YIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI,
1IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUS M TMOTJIOIIEHHUs, anbda, 0eTa- U raMMa-u3IIy4eHus,
M30TOIIbI, IIEPHAS SHEPTETUKA;

pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBW)KEHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHENHOE JBUXKEHHE, CBOOOIHOE
NAJICHUE TEJI, PABHOMEPHOE JIBM)KEHHE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TeJ, pEaKTUBHOE ABIKEHHE, KojeOaTelbHOE IBM)KEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKCHHE
3BYKa, NPSIMOJIMHEWHOE pacHpOCTPaHEHUE, OTPAKEHUE M MPETOMIICHHE
CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAasl PaJAHMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITy4EHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SBJICHUU B
OKpy»XaromeM Mupe (B TOM 4YHcie (u3nyeckue SBICHUS B TMPUPOJIE:
IIPWINBBI U OTJIIUBBI, ABMKEHUE I1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JIBVKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUA B MpPHUPOJE, OMOIOrMYEcKOoe EHCTBUE BUAMMOTO,
yIbTPapUOIECTOBOTO M PEHTICHOBCKOTO HM3JIyYCHHUH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaJIUOAKTUBHOE H3IIyUEHHUE
NPUPOAHBIX MHUHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEeBOJAUTH MPAKTUYECKYIO 3ajadyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUI;

OMKCHIBATh MU3YyUEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BEIUYUHBI (CpENHSsS W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMDKCHHM, YCKOPEHHE, NEPEMELIECHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWila YNPYTOCTH, CUJAa TSKECTH, YCKOPEHHE
CcBOOOJHOTO TMAJCeHMs, BEC Telld, HUMIYJIbC Tela, WMIIYJIbC CHIIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHIHMANbHAs HHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS 3HEPTUs CKATOU
NPYKUHBI, KHHETHYECKas SHEprus, IOJHas MEXaHW4YecKas >SHEeprus,
NEpPUOJI U YacToTa KoJIeOAHUM, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHa, CKOPOCTh CBETA, MOKa3aTellb NPEeJIOMIICHHS CPelibl), IPU ONMHMCAHUU
MpaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbIX BEIUYMH,



0003HAaUEHUs W €NUHUIIBI (PU3MUECKHX BEJIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DH3UUECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTDH Ipa KU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepHu30BaTh CBOWCTBA TN, (PU3MUECKUE SIBICHHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHHUS,
NPUHIUI CYNEpPHO3ULMH CHJI, MPUHIMUI OTHOCUTEIbHOCTH [ amwmies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOTO U MACCOBOTO YHUCEN
IpU SIAEPHBIX PEAKIUAX, IPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3aIIUCBIBATh €0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl U CBOWCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPA: BBISBIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB C OMOpPOW Ha 2—3 WM3YyYECHHBIX CBOWCTBA (PUBWUYECKUX SBJIICHHMA,
buznyecKux 3aKOHOB WJIH 3aKOHOMEPHOCTEIH;

pemiatb pacy€THble 3ajadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHUI), UCMOJb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJauyd 3alMChIBATH KPAaTKOE
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTb IIOJYYEHHOIO 3HaueHus (HU3NUecKon
BEJIMYUHBL;

pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOXKHO PEUINTh MpPU MOMOIIU
($U3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBAHUS, BBLACIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTH MOPsIKa
IIPOBEJICHUSI  UCCIIEIOBAaHUs, JIeJaTh  BBIBOJBL, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONBITOB;

MPOBOJAUTH OMNbBITBI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUN WIH
(¢u3nYecKuX CBOMCTB Ten (M3yueHue BTOpPOro 3akoHa HbloTOHA, 3aKoHA
COXpaHEHUs! PHEPruu, 3aBUCUMOCTb Mepuofa KOJeOaHWW MPYKUHHOTO
MasTHHUKA OT MAacchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJIbIX KOJIEOAHUH, IPSIMOJIMHEHHOE PACIIPOCTpaHEHUE CBETA,
pa3ioxeHue Oeoro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pa)KEHUsI B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHUs NpeaMeTa B coOuparolei
JAUH3€, HAOJMIOJEHHE CIUIOIIHBIX W JMHEWYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOATENLHO COOMpaTh YCTAHOBKY M3 HW30BITOYHOTO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOJUTH MPHU HEOOXOIWMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpPEaeIIss
CpellHEee 3HAYeHHE U3MepAeMOl BeIMUYMHBI ((OKYCHOE pacCTOsSHUE
coOuparolell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTeNbHOTO MPUdOpa);



MPOBOJUTh HCCICIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYHUH C
HCIIOJIB30BAaHUEM MPSIMBIX H3MEPEHHI (3aBUCUMOCTh IYTH OT BpPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHHMH 0O€3 HadaJbHOW CKOPOCTH, TepHUoja
KOJIeOaHU MAaTeMaTUYECKOr0 MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH
yIjla OTPa)X€HUsI CBETa OT yIJia MaJeHUs U yrja MpeJOMJICHHS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbHO CcOOUpaTh
YCTAHOBKY, (UKCHUpOBaTh pPe3yjbTaThbl TMOJYYEHHON  3aBUCHUMOCTHU
(¢bu3nYecKnX BEIWYUH B BUJE TAaOMUIl M rpadUKOB, J€JaTh BHIBOABI IO
pe3yibTaTaMm UCCIIeIOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HW3MEPEHUs] (U3MUECKUX BEIWYUH (CpemHsis
CKOPOCTb M YCKOPEHHE Tejla I[pPU PABHOYCKOPEHHOM JIBH>KEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TMPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWiIa COOMparoeil JIMH3BI, PAANOAKTHUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUS, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIeysl MPEAJIOKEHHON UHCTPYKIUU, BBIYUCISIThH
3HAYCHHUE BEJIMUUHBI U aHATTU3UPOBATH MOJYUYEHHBIC PE3YJIbTAThl C YUETOM
3a/IaHHOM MOTPEITHOCTH U3MEPEHUM;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH U paboTe C J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKKA HW3YYEHHBIX (U3HUUECKUX MOJIEIICH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYCHYHBIA HCTOUYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHasT MOJENb aTOMa, HYKJIOHHAs
MOJIEIb ATOMHOTO S1/pa;

XapakTepu30BaTh MPUHIUINBI  JEUCTBUS M3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HMX omnucaHus (B TOM YHUCIHE:
CIIUJIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSIHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TepucKor, QoToanmnapar, ONTHUYECKUE CBETOBOJbI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

HCIOJIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOIECCOB
IpU pEeHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U COOMparoliei JIMH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  WHGOOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HU JUIs o0ecrieyeHus: 0€30MacHOCTH NpH OOpaIllEHUH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 3J0pPOBbsI U COOJIIOJCHUSA
HOPM 3KOJIOTUYECKOT'0 MTOBEAEHUS B OKPYIKaIOILIEH Cpee;

OCYILECTBJISITh MOUCK HHPOpMaluu (U3UYECKOTO  COACPKAHUS B
NHutepHeTe, caMoCTOSTENHHO (GOPMYIIUPYST TOMCKOBBINA 3alpoC, HAXOIUTh



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYeHHON MH(OpMalMU Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIOTOTHUTENbHBIX UCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBIMOJHEHUN Y4Y€OHBIX 33aJaHUIl HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (PHU3UUYECKOTO COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcsl cetu IHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE
uHPOpMAIIMU W3 HECKOJbKUX HCTOYHHKOB (DU3MUECKOTO COACPIKAHUSA,
nyOJIMYHO MPECTABIATh PE3yIbTaThl IPOSKTHON MIIM UCCIIE0BATENbCKOM
HEATeNbHOCTH, TPU OTOM TPaMOTHO  HCHOJB30BATh  M3yYEHHBIH
NOHSTUMHBIN amnmapar M3y4yaeMoro pasjena (U3UKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanuel ¢ ydéToM o0coOeHHOCTEeH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
No KoJsunvecTBoyacon DJIeKTPOHHbIE
HanmenoBanuepasiesioB u
LU . eMIpOrpaMMBI Becer | KouTpoabHbIepagoT IpakTuyecknepadorT (undpossie)
n 0 Bl Bl o0pa3oBaTe/bHbIEpecypc
bl
Pa3nes 1.0Pu3uka u e€ posib B NO3HAHUM OKPY/KAKOIIEr0 MUpPa
bu6mmoreka [IOK
11 PusuKa - HayKka 0 NPUPOC 2 https://m.edsoo.1ru/7f416194
bu6mmoreka [JOK
1.2 DH3HICCKUCBEIMIHHbI 2 ! https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYYHBIMETOIITO3HAHU ) 1 bubmumoreka [IOK
' i https://m.edsoo.ru/7f416194
Wrtoromnopazgeny 6
Pa3znea 2.IlepBoHayasibHbIE CBEeHUsS 0 CTPOCHUM BelleCTBA
bu6mmoreka [IOK
2.1 Crpoennuesemectsa ! https://m.edsoo.ru/7f416194
29 JBr>KeHWE 1 B3aUMOJIEVCTBHAE YaCTHI] ) 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHbpIeCOCTOSTHUSIBEIIECTBA 2 E:;IESI‘I/I;I;T:é(;l—I rOu/I§f416194
Hroronopazneny 5
Paznen 3./IBu:xeHue u B3auMojieiicTBUe Tel
bubmuoreka [JOK
3.1 MexaHeCKOC/BIKEHHE 3 https://m.edsoo.1u/7f416194
bubnuoreka [IOK
3.2 WNuepuusi, Macca, INIOTHOCTh 4 | hitps://m.c dSO(])_II'u 178416194
bu6mmoreka [JOK
3.3 Crna. Buppicnn 14 I 2 https://m.edsoo.ru/7f416194
Hroronopaszaeiy 21




Pasznea 4./laByienne TBEPABIX TeJl, )KMIAKOCTEH U ra3oB

Hasnenue. [lepenaya naBneHus Bubmiorexa [IOK
4.1 TBEPABIMU TEJIAMU, KUIAKOCTAMHU U 3 hitps:/m.edsoo.ru/7f416194
razaMu T ]
bubmuoreka [{OK
4.2 HaBeHneRnAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 ATmochepHoeaBeHHe 6 https://m.edsoo.1ru/7f416194
4.4 JlelicTBUE )KUJKOCTH U Ta3a HA 7 1 3 bubnuorexa [JOK
] MOIPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroronopazneny 21
Pa3nes 5.PaboTa 1 MOIIHOCTH. JHEPIUs
bu6mmoreka [JOK
>-1 Pabora i MomHOCTE 3 1 https://m.edsoo.1ru/7f416194
bu6mmoreka [JOK
32 Hpocteiemexanm3mbl > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanmracckasonepria 4 I 1 httDs://m.edsoEru/ 7416194
Hroronopaszaeny 12
Pe3epBHOEBpeMsI 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
ITPOTPAMME
8 KUJIACC
Koan4yecTBoyacoB
Ne HaunmeHoBaHMepa3aeoB I 5 DJIEKTPOHHBIE
n/m | TeMIPOrpaMMbl Bcero KoHTpoabHbIEpadoTHI paKTHaeCKHepatoT (udposbie)
bl o0pa3oBaTe/ibHbIEPeCyPChI
Pa3gen 1.TenoBLiesiBJIeHUSA
1.1 CrtpoeHue 1 CBOMCTBaBEIIECTBA 7 bubmmorexa [IOK
) https://m.edsoo.ru/7f4181ce




bubmuoreka [JOK
12 Tennossrenpoueccs! 21 ! > httos://m.edsogru/7f418 lce
Hroronopaszneny 28
Pasznen 2.9/ieKTpuyeckne U MATHUTHBIE SIBJIEHHS
DJIEKTPUYECKHE 3aPSIbI. Bu6motexa LIOK
21 3ap;DKeHHI° 1C TCIIa 1 ux 7 ! https://m.edsoo.ru/7f4181ce
B3aUMOJICHICTBUE
2.2 [ToCTOSIHHBIMAIEKTPUYECKUUTOK 20 1 7 ngg;;fg;gﬁg 4181 ce
23 MarHuTHBIECABIICHUS 6 1 1.5 ng;;;fg;gg}é 418 1ce
24 OneKTpOMarHUTHAssUH Y KIS 4 ngi?;;fg;gg% 4181 ce
ps:/m. .
Hroronopaszneny 37
PesepBHOEBpEMS 3
OBUIEE KOJIMYECTBO YACOB I10 63 3 14.5
[TPOI'PAMME )
9 KJIIACC
Ne HaumenoBanuepasieioB u KoJjnyecTBoyacos DJIeKTPOHHbIE
n/m TEMIIpOrpaMMbl Bcero Konrtpoabubiepadorsl | IlpakTuueckuepadornr | (udpoBbie)
o0pa3oBaTte/ibHbIEPECyPChI
Pa3zgen 1.MexannuecKkuesiBJIeHUSA
11 MexaHnueckoe JBUKEHUE U 10 1 bubmuoreka [JOK
] CIOCOOBI €r0 OMHUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 B3aumoneiictBueren 20 1 3 E tlf 65?;;T:§;(I)‘[8/1§ f41ada6
ps:/m. .
bubmuoreka [JOK
1.3 3aKOHbICOXpaHCHHU 10 3 https://m.edsoo.ru/7f41a4a6
Hroronopaszaeiy 40

Pa3zgen 2.Mexannueckue KoJ1e0aHUs U BOJHBI




but6mmoreka [JOK
21 Mexamieckuexoncoanms / https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
2.2 MexaH4eCKUEeBOJIHBI. 3BYK 8 htths://m.edsoo ru/7f41ada6
Uroronopazgeny 15

Paszen 3.2/ieKTpPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

31 DNeKTpOMarHuTHOE MOoJe U 6 bubmuoteka [{IOK
] AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hrtoronopaszneny 6
Pasnen 4.CBeToBbIesIBJICHUS
4.1 3aKOHBIPACIIPOCTPAHEHUSACBETA 6 bubmiorexa LHOK
' https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
4.2 JlamHsEI 1 onTHYCCKHENPHOOPE! 6 https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro cBeta B 3 bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroronopazgeny 15
Pa3zgen 5. KBaHTOBBICSIBJICHUSA
51 HcnyckaHue U MOTJIOUIEHUE CBETA 4 bu6mmoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
>-2 CTpoenueaTomHorosipa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 SnepHblepeaKkn 7 https://m.edsoo.ru/7f41a4a6
Wroronopazgeny 17

Pa3nes 6.11oBTOpUTE1bHO-0000111210IIMIIMOTY I

[ToBTOpenue u o6o0IIEHNE

but6mmoreka [{OK

6.1 CoACpkanmA Kypea pusuii 3a 7-9 ? https://m.edsoo.ru/7f41a4a6
KJIacc
Uroronopazgeny 9




OBIIEE KOJIMYECTBO YACOB I1O0

[TPOI'PAMME 102 3 27
IMOYPOYHOE IINTAHUPOBAHMUE
7 KJIACC
KosmuecTBo 4acoB JIEKTPOHHBIE
Jara
Ne Tema ypoka K M3yUYeHH UHppOBbIe
/o Yp Beero OHTPOJILHBI IIpakTnyeckue . y 006pazoBaTebHbIE
e padoThl padoThI pecypes
®uznka — Hayka o npupoje. JABneHus 1
TIPUPOJIBI
DU3NYECKUE SBJICHUS 1
Du3nyecKre BEJINYUHbBI U UX U3MEPEHUE 1
Ypok-uccnenosanue "N3mepenne
TEeMIIepaTypbl IPU MOMOIIH KHJIKOCTHOTO 1 1
TEPMOMETPA U JaTYUKa TeMIepaTypsl”
MeTtop! HayuyHOro no3HaHusa. Onucanue Bu6morexa LIOK

(bU3UYECKUX SBJICHUH C TTIOMOIIBIO
MoJelIen

https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3bI: 1aIbHOCTD MOJETA IAPHKa,
IIyIIEHHOTO TOPU30HTAJIHO, TEM OOJIbIIIE,
4yeM 0oJibliie BhICOTA ITycKa'

Ctpoenue Bemecta. ONbITHI,

bu6mmoreka [JOK




AOKa3bIBAOUEC JUCKPECTHOC CTPOCHUC
BCIICCTBA

https://m.edsoo.ru/ff09fe0a

8 JIBHM>KeHMEeUacTUIIBEIECTRA Eubmorexa LTOK
HBCH https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITh O
9 HaOJII0JIEHUIO TETJIOBOTO PACIIUPEHUS
ra3oBy»
10 ATrperaTHbleCOCTOSIHUSIBEIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSHUMN
11 BoJbI. O000IIIEHKE 10 pa3aAeTy bubnmnoreka [JOK
«IlepBoHayanbHBIE CBEACHUSA O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIIECTBA
12 Mexanunueckoe JBrxeHue. PaBHomepHoe bubnunoreka [JOK
1 HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. Equnutipickopoctu Eubmiorexa LTOK
P ] p https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHU JBUXKECHUS Bubmorexa TOK
y p https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH bubnmoreka [JOK
TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer mMaccel u bu6mmoreka [{OK
o0beMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas paborta «OnpeneneHue
IJIOTHOCTU TBEPAOTO TEJIA»
13 Pemenne 3amaq mo treme "IltoTHOCTH bu6mmoreka [{OK
BeniecTra https://m.edsoo.ru/ff0al23c
Cuita KaKk XapakTepUCTHKa
19 B3auMoieicTBus Ten. CunaynpyrocTu.
3akoHl 'yka
20 JIaboparopHas pabota «3yuenue

3aBHCHMOCTH pacTsbKeHHUs (aedopMaliim)




IIPY>XXHHBI OT HpHJ’IO)K@HHOﬁ CHIJIBI»

21 SABnenuersrorenus. CUIaTsHKECTH
CBsi3b MEX]ly CHJION TSKECTH M Maccou

22 tena. Bec Tﬂeia Pemenue 3anau no teme bubmorexa LIOK
e~ Y https://m.edsoo.ru/ff0al1778

Cuiia TsKeCcTH

23 Cuita TSKEeCTH Ha ApYTHX IUIaHeTax. bubnmoreka [JOK
DU3NYECKUEXAPAKTEPUCTUKUTIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [{OK

24 N3mepenunecui. lunamomer

p A P https://m.edsoo.ru/ff0al8cc
Bbu6morexa [JOK
25 Becrena. HeecomocTs
https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 10 bubnmnoreka [JOK
OJIHOM IpsiMoiil. PaBHOIEMCTBYHOIIASICUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amgau no reme
"PaBHojelicTBy1OIIAst cuT"

78 Cuna tpenus u e€ Bubl. TpeHue B bubnmoreka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopartopHas pabora «3ydenue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKECHUS bubnnoreka [JOK
OT CHJIBL JaBJICHUS U Xapakrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS] TOBEPXHOCTEN

30 Pemrenue 3a1au Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHIIbI
Pemenue 3amau mo remam: «Bec Tema»

31 «['paduueckoe n3o0pakeHUE CUID» ’ bubmorexa LLOK

P Vp ’ https://m.edsoo.ru/ff0alde0
«Cuibly, «PaBHOIEHCTBYIOIIAS CHIDY
Kontponbhas pabota no temam:
32 «Mexanunueckoe qBUxKeHue», «Macca,
IUIOTHOCTBHY, «Bec Tenay, «['paduueckoe
n300paxeHune cuimy, «CUIIbD)
33 JlaBnenue. CriocoObl yMEHBIICHUS] U bubnnoreka [JOK




YBCJIMYCHUA TAaBJICHUA

https://m.edsoo.ru/ff0a20a6

34 JlaBrienue raza. 3aBUCUMOCTD JJaBJICHUS bubmuoreka [JOK
rasa oT 00béMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus TBEPABIMU TEIIAMH, bubnnorexa [IOK
JKUIKOCTSIMH M razaMu. 3akoHllackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHWE B )KUJKOCTH M T'a3e, BHI3BAHHOE bubmuoreka [JOK
JICICTBUEM CHUJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau 1o teme «Jlapnenue B bu6mmoreka [IOK
XKUIKOCTH U rasze. 3akoHllackasy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaromecscocy 1b! https://m.edsoo.ru/ff0a2970
39 IM'mapaBauyeckuiinpecc bubmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 MaHOMeTpEI. }
[1opIIHEBOMKHUIKOCTHBIITHACOC
41 ATmocdepa 3eMin U IPUUUHBI €€ bubnuoreka [IOK
CYILIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Becroznyxa. ATMochepHoenaBiieHe ngj;ﬁfg:)grouﬁmazb 52
43 N3mepenune atMochepHOTo AaBJICHUS. bubnuoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOT0 aBIEHUS OT bubnuoreka [IOK
BBICOTEI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe bubnnoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo teme " AtmochepHoe
napjeHue"
elcTBUe ocC a3a Ha
47| morpynemoe s wx e, Bu6mrorera LLOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBacuiia
48 JlabopaTopHas paborta «OnpeneneHue bubmuorexa [JOK
paropHasd p P




BBITAJIKABAOIICH CHIIBI, ICUCTBYIOIICH HA
TEJI0, TIOTPYKEHHOE B JKHJIKOCTH)

https://m.edsoo.ru/ff0a33fc

JIaboparopHas paboTa 1o Teme
«VccnenoBanye 3aBUCHMOCTH Beca TeJla B

Bbu6mmorexa [JOK

49 .. o 1
BOZIE OT 00BbEMa MOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
JKUJIKOCTH YaCTH TeNay
bubmuoreka [JOK
IlnaBanueren
S0 ere https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabora
51 "KoHcTpyupoBanue apeomerpa win 1
KOHCTPYHUPOBAHUE JIOJIKU U ONIPEACIICHUE
e€ rpy30n01bEMHOCTH"
Pemenue 3amau nmo temam: «IlnaBanue
52 CyJZI0B Bor«;zlj1 XOIlJIaBaHue», «JlaBieHue Bubmiorexa LTOK
Y ) Y o https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, JKUJKOCTEH U Ta30B)
53 KonTponbnas pabota mo Teme «/laBnenue
TBEPJABIX TEJ, )KUIKOCTEH U ra30B»
bu6mmoreka [IOK
54 Mexaanueckaspabora
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [{OK
MortHocTh. EMMHUIBIMOIITHOCTH
55 OIIHOC a TIBIMOIIHOC https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBAEMOM MPHU NMOIBEME MO JIECTHUIE"
57 IIpocTeie Mexanu3MBbl. Poiyar.
PaBHOBeCHE cuIl Ha phIyare
Prruaru B TeXHUKE, OBITY U IIPUPOJIE.
58 JlaGopaTopHas padora «};/Iccnpe Iz)BI:lHHe 0.5 Bubmiorexa [JOK
p . p p 2 ) https://m.edsoo.ru/ff0a478e
yCJIOBHI paBHOBECHSI pblyara
Pemenne 3amau 1o Teme «Y CIOBUSA bu6mmoreka [{OK
59
paBHOBECHSI pblyaray https://m.edsoo.ru/ff0a48a6
60 Koadduruent nonesHoro neicTpust 0.5

Mexaam3ma. Jlaboparopnas pabora




«3mepenue KII/] HakinoHHOM
TIJIOCKOCTH))
61 Pemenue 3amay o reme "Pabora, 1 bubmuoreka [JOK
morHocTh, KITJT" https://m.edsoo.ru/ff0ad4c48
62 Mexanuueckas sueprus. Kunernueckas u 1 bubnunoreka [JOK
MOTECHIMAJIbHAS YHEPIUsl https://m.edsoo.ru/ff0a4252
63 3aKOHCOXpaHCHUIMEXaHNICCKOUIHEPT U 1 Bubmiorexa LTOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIpeIeTICHHE
64 WU3MEHEHUS! KHHETUYECKOU U 1 1
MOTEHITUATIBLHON SHEPTUH TIPH
CKaThIBAaHUHU T€JIa IO HAKIOHHOMN
TJIOCKOCTH"
65 Kontponbnas pabota no teme «Pabora u 1 1
MOILHOCTb. DHEPTUS»
66 PezepsHblii ypok. Pabota ¢ TekcTamu mo 1 bubnuoreka [IOK
TeMme "Mexaandeckoe IBIKeHne" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. PabGoTta ¢ TekcTamu mo
67 TeMep"I[aBJIg]II:I/Ie TBEPJBIX TET 1 bubmorexa IJOK
. "p A ’ https://m.edsoo.ru/ff0adffe
KUIKOCTEH U Ta30B
PeseprHbIii ypok. PaboTta ¢ TekcTamu mo
68 " n 1
teme "Pabora. MomHocTs. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 68 3 12
I[TPOI'PAMME
8 KJIACC
Ne| Temaypoka KoJsmyecTBoyacoB Jarausyu | DjaexkTpoHHblenn(ppoBbleodpazoBaT
Bce | Konrtpoabusie | IIpaktuueckme | ¢HUA €JILHBIEPECYPChI
n ro padoThI padoThI




n
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKOM bubnuoreka [IOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOJITBEP K ICHUS
5 Macca u pazmep aTOMOB U
MOJIEKYJI
Monenu TBEPIOTO, KUJIKOTO U
3 ra3oo0 aSHOI:“O CO(’)TOSIHI/II\/'I bubmmorexa TIOK
p https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBsicHeHHE CBOWCTB
TBEPOTO, )KUJIKOTO U
4 razo00pa3HOro COCTOSTHUM
BelleCTBa Ha OCHOBE
IIOJIOKEHUH MOJIEKYJIIPHO-
KHUHETUYECKOU TEOPUU
5 Kpucraniueckue n bu6mmorexa [IOK
amopdHbIeTena https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWUISIPHOCTb. bu6mmotexa [IOK
I1OBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoepacMpeHue u bu6mmoreka [IOK
C)KaTHhe https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b
8 TEMIIEPATYPBI CO CKOPOCTHIO
TEIIOBOTO JIBH)KEHUS YaCTHUIL
BHyTpeHnHss sHEprus.
9 CHZ)]ZI())6BI I/ISMeHepHI/ISI bubnmorexa LIOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHE HEepTrun
bubmuoteka [IOK
10 Buasireronepenaun 1

https://m.edsoo.ru/ff0a6412




11

Ypoxk-koHpepeHus
"IIpakTHuecKkoe UCIOIb30BaHHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTCpHraJIOB B LECIIAX

bubnuoreka [JOK
https://m.edsoo.ru/ff0a65c0

SHEprocoepekeHus "
12 KomndaecTBOTEIIOTEL. bubmuoreka [JOK
VY neapHasgTeINI0eMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHNE TEIIIOBOTO
13 6£1cha TemmooOMeH u Bubmiorexa LIOK
) https://m.edsoo.ru/ff0a7088
TEIJIOBOE PABHOBECHE
JlaboparopHas paboTa
14 "HcceqoBaHue IBIEHUS bubnuoreka [JOK
TerI000MeHa P CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstueil Bobl"
Pacuer kojmMuecTBa TEIIOTHI,
15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa U BBIIEISEMOT0 UM IIPU
OXJIAKICHUU
JIaGopaTopHas paboTta
16 "On Ie): GHEHI/IC . eJILHOH Bubmiorexa LJOK
pea YA " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BeIlleCTBa
17 DOHeprus TOrMBa. Y IeabHast bu6mmoteka [IOK
TEILIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBienne u OTBEpACBAHUE
18 KPHUCTATTHYSCKUX IT)i[n Bubmiorexa LIOK
P ' https://m.edsoo.ru/ff0a71d2
V nenpHasgTEI0TaILIaBICHUS
JlaGoparopHasa pabora
19 "On E GHEHI/IC . eJILHOH Bubmiorexa LIOK
pei ya " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJIaBJIEHUS JIbOa
20 [Tapoo6pazoBanue u bubmuoreka [IOK
KOHJIeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas temiora bu6mmoreka [JOK




napooOpa3oBaHus U
KOHJCHCAIIUH. 3aBUCUMOCTh
TEeMITepaTypbl KUTICHUS OT
aTMoc(hepHOTro TaBICHHS

https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs BO3ayXa.
JlaGopaTopHas pabota
"OnpeneneHre OTHOCUTENbHOU
BJIAKHOCTH BO31Tyxa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha
OMpPEACIICHUC BJIAXXHOCTU
BO3JyXa

24

[MpuHIUIBL paOOTHI TEIIOBBIX
neurareneil. [Taposas TypOuHa.
JIBUraTe/ibBHY TPEHHErOCTOPaH
wst

25

KII/[] TenioBoro aBUrartels.
TenoBble ABUTATENN U 3allIUTA
OKPY>KaIOIIEU CpeIbl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U
NpeBpaIIeHNs YHEPTUH B
TCIUIOBBIX MPOoHeccax

27

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "TemnoBsie
SIBIIEHUSL.
N3meHeHuearperaTHbIXCOCTOSIH
niiBeniecTna"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas pabota no teme
"TerIoBble SIBJICHUS.
N3meHeHnearperaTHbIXCOCTOSIH
niiBemiecTna"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onekrpuzaius Ten. [[Ba pona
AJICKTPUIECKUX 3apsI0B




ypOK—I/ICCJ'ICI[OBaHI/Ie

30 "DnexkTpusanus Tea HHAYKIHeH
Y MPY COMTPUKOCHOBEHUM"
31 B3auMmopeiicTBue 3apsyKEHHBIX bubnmorexa [JOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
HanpsixeHHOCTH
32 3ner WYECKOTO OIS bubmorexa TIOK
™ ) https://m.edsoo.ru/ff0a8a0a
[IpuHIMTICYIEPIO3UITUUAIIEKTD
WYECKUXTIOJICH
Hocurenu snekrpuyeckux
33 3apsiioB. DJIEMEHTapHbBIN
3apsii. CTpoeHueaToma
[IpoBOTHUKY ¥ TUATIEKTPUKH.
34 325(0H Jc::lox aHeIiII/IH b bubmmorexa TIOK
P https://m.edsoo.ru/ff0a8ef6
AIIEKTPUUECKOTO 3apsiaa
Pemenue 3agau Ha npUMEHEHUE
35 CBOWCTB BJICII[(T I/I‘IGCEHX bubnmorexa LIOK
p https://m.edsoo.ru/ff0a90cc
3apsiioB
DIIEKTPUYECKHUN TOK, YCIOBHS
36 €ro CyIIeCTBOBaHUSI. bubnmoreka [JOK
M cTOYHMKMAINIEKTPUYECKOTOTOK https://m.edsoo.ru/ff0a95a4
a
37 JIefCTBUARIEKTPUIECKOTOTOKA Enbmiorexa LOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
38 "JleficTBHE 3IEKTPUYECKOTO
T0JIsI Ha IPOBOJIHUKYU U
JUDJIEKTPUKHY"
39 DIIEKTPUUYECKHI TOK B bubnuorexa [JOK
MeTajax, )KMJIKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1enb U e&




COCTaBHBIC YaCTHU

Cuia Toka. JlabopaTtopHas

bubmuoreka [JOK

41 abota "1 .
pabor 3MEpeHue 1 " 0.5 https://m.edsoo.ru/ff0a8bd6
pPETryJIUpOBaHME CHIIBI TOKA
DNeKTpUUECKOe HAMPSKEHHE.

42 Bonbsr™merp. JIaboparopHas 0.5 bubnuorexa [JOK
pabota "H3mepenue u ' https://m.edsoo.ru/ff0a%¢14
peryJupoBaHue HaNpsDKEHHs"

CorpoTuBiieHHE TPOBOIHUKA.
43 Y GEBHOG con OTI/II)BJIe}II[He bubnnorexa LIOK
A p https://m.edsoo.ru/ff0aa738
BEI[ECTBA
JlaGopaTtopHast pabota
"3aBUCUMOCTB JIEKTPUUECKOIO

44 COIIPOTHUBJIEHUS IPOBOJIHUKA OT 1 bubnuotexa [JOK
€ro JIJIMHBI, ILIOLIAIU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYCHUS U
Marepuaia”
3aBUCHMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akod Oma s Bubnorexa HOK

p ' https://m.edsoo.ru/ff0aad44a
yJacTKa Ienu
JlaGoparopHas paboTa
"HccnenqoBanne 3aBUCHMOCTH

46 CHJIBI TOKA, UIYIIETO Yepe3 1 bubnmorexa [JOK
pPE3UCTOP, OT CONMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HaNpsHKEHUs Ha
pesuctope"

[TocnenoBarenbHOE U

47 napasuieIbHOE COeTMHEHUS
MIPOBOJIHUKOB

48 JlaGopaTopHas pabota 1 but6mmoreka [JOK

"IIpoBepka nmpaBuiia CI0KEHUS
HanpsLKeHUH pu

https://m.edsoo.ru/ff0aaa58




HOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOpPOB"

JlaGoparopHas paboTa
"IIpoBepka nmpaBuiIa AJis CUIIbI

bubnuorexka [JOK

4
? TOKa IIpH I1apajaieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPORB"
Pemenue 3aiay Ha npuMEeHEHUE
50 3aKOHa OMaﬂ s anquHoro bubmorexa HOK
JUIA D https://m.edsoo.ru/ff0aaf8a
COEIMHEHMs IPOBOJHUKOB
Pabora u MoutHocTh
51 IIEK quCKL(])lro TOKa bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
3akon/xoyins-JleHna
JlaGoparopHas paboTa
59 "Onpenenenue padboTs U bu6muoteka [{IOK
MOILHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIEKTPUUYECKHE LIETIH U
53 MOTPEOUTENH SIEKTPUUECKOM bubnuorexa [HOK
SHEPruH B OBITY. https://m.edsoo.ru/ff0ab660
KopoTtkoe3ambikaHue
IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"JyIeKTpUUYECKHe 3apsibl.
54 3a H)KGII)-IHBIG Tena I/Ipni bubmnorexa LIOK
p N https://m.edsoo.ru/ff0abd2c
B3aUMO/ICUCTBUSI.
[TOCTOSTHHBIMAIEKTPUIECKUIUTO
K"
55 KonTponbhas pabota no teme bu6muoreka [IOK

"DnexkTpuueckue 3apsabl.
3apsKEHHBIE TENIA U UX
B3aUMOJICUCTBUS.
I10CTOSHHBIMNAIEKTPUYECKUITO

https://m.edsoo.ru/ff0abea&




n

K

56 ITocTOSITHHBIEMArHUTEI,
MXB3alMOJICHICTBHE
Ypok-uccnenoBanmne
57 "I/II)S YyeHHe MoJeil MOCTOSHHBIX 1 Bubmiorexa LIOK
Y " https://m.edsoo.ru/ff0ac3d0
MarHHuTOB
MaruntHoe noae. MaruutTHoe
58 oJyie 3eMJIH U ero 3HaUeHHE bubmorexa LJOK
https://m.edsoo.ru/ff0acOba
JUIS JKW3HU Ha 3emie
OmneiT Opcrena. MaruutHoe
59 I10JI€ DJIEKTPUUECKOI0 TOKA bu6muoreka [IOK
MarsuTHoe 1osie KaTyIKH C https://m.edsoo.ru/ff0ac1d2
TOKOM
[IpumMeHeHre eKTPOMAarHUTOB
B TexHHUKe. JJabopaTopHas
60 abora "U3 ‘ICHIEG ,I[GI;ICTBI/I}I 0.5 bubmmorexa LIOK
p Y ) https://m.edsoo.ru/ff0ac74a
MarHUTHOTO IOJIST Ha
MIPOBOJHUK C TOKOM"
DNEeKTPOABUTATEIb
IMOCTOSIHHOT'O TOKA.
Hcnonb3oBaHue
AJIEKTPOJIBUTATENICH B
61 TEXHUYECKUX YCTPONCTBAX U Ha bu6mmoreka [IOK
TPaHCIIOPTE. https://m.edsoo.ru/ff0ac86¢
JlaGopatopHasipaboTa
"KoHcTpyupoBanue u
M3y4YeHUEPaOOTHIIICKTPOABUTA
Tens"
OmnbiTer @apages. 3aKoH
62 ANIEKTPOMATrHUTHON MHAYKIIUH.
IIpaBunoJleHna
63 Dnekrporereparop. CrocoOsl




HOJTYYEHHS DIIEKTPHUECKON
SHEPruH. DIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

64

IToaroTroBka K KOHTPOJIBHOU
pabote 1o Teme
"JJIeKTpUUECKUE U MarHUTHbBIE
SABJICHUS"

65

KonTponbhas pabota mo teme
"JJIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. Pabora ¢
TekcTaMmu 110 TeMe "TermnoBsle
sBjIeHus"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PeseprHrlit ypok. Pabota ¢
TEKCTaMU 110 TeMe
"IIoCTOSIHHBIN INEKTPUYECKUI
TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHylii ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarHuTHbIE
sBieHud"

OBUIEE KOJIMYECTBO YACOB
110 IIPOTPAMME

68

14.5




9 KVIACC

Ne KoanuecTBouacos
I Temavpoka B K - Jarau3yu | DiekTpoHHblenu(POBbIEOOPA3OBAT
yp ce OHTPOJIbHbIE pPaKkTHYeCKHe i eTbHBIEPECYPCh
/ ro | paGorb paGoThI
n
MexannueckoeaBuKeHIE. 1
MartepuaibHasITOUKa
Cucrema otcuera.
bu6mmoreka [JOK
OTHOCHUTEIILHOCTD 1

MCXaHUYCCKOI'O IBMKCHU A

https://m.edsoo.ru/ff0ad474

PaBHOMEpHOECTIPSIMOTTMHENHOE T
BH)KCHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE
IIPSIMOJIMHEWHOE IBUYKEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb

IIpsAMoOIMHETHOEPABHOYCKOPEH
HOE/IBH)KEHHE. Y CKOPEHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4




CxopocThb MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBMYKCHHUSI.
I'padux ckopoctr
JlaGopaTtopHas pabota
"OnpeneneHue yckope ena
7 I Izrllp alllaHji) H(:I/II<0yeHHEMHI/DI - bubsmorexa LHOK
PH D ycKop . https://m.edsoo.ru/ff0adb18
JBUKEHUU 10 HAKJIOHHOU
IJI0CKOCTH"
CBo0OoiHOE TTaJIeHHEe Te.
8
OmnbiTel ["asunest
PaBHOMEpHOE ABMXKEHUE IO
9 okpykHocTu. [lepron n bu6mmoreka [JOK
yacTtoTa oopaienus. Jluneitnas https://m.edsoo.ru/ff0ael 76
U YTJIOBasiCKOPOCTH
10 LleHTpOoCcTpEeMUTETBLHOECY CKOPEH
ne
11 ITepBbiit 3ak0oH HproTOHA. bu6nuoreka LIOK
BekTop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka LIOK
PaBHOpeHCTBYIOIIAS CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubnuoreka LIOK
Cynepno3uuus Cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha bubnuoreka [JOK
NpUMEHeHue 3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 Crnaynpyroctu. 3akonl'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH
JI
abopatopHas paboTta Bu6motexa LIOK
17 «OmnpeneneHue KECTKOCTH

HPY>KUHBD)

https://m.edsoo.ru/ff0aee28




bu6mmoreka [JOK

18 Cunarperns https://m.edsoo.ru/ff0af738
19 Penrenue 3anmad mo teme «Cuia but6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JIaGoparopHasa paborta
20 "On EZ{GJ‘IIG)HI/IG ioaq)q)nunema Bubmzorexa LIOK
p " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemrenue 3agad mo reme
21 "3aKOHBI HBIILOTOHa Cuna Bubmiorexa LIOK
) " https://m.edsoo.ru/ff0atb8e
ynpyrocti. CuiiaTpeHus
Cuita TSOKECTH U 3aKOH
2 BCEMUPHOI'O TATOTEHUS. bubnuoreka LIOK
Y ckopeHrnecBoO0JHOTOnaIeHI https://m.edsoo.ru/ff0af044
i
Ypok-koHpepeHIus
" JIBU>KEHUE TEJl BOKPYT
23 rPaBUTAILIMOHHOTO LIEHTPA
(Conneunas cuctema).
I'anaktuku"
Pemenne 3amau mo teme "Cuita
24 TSDKECTHU U ;aIKOH BCEMHPHOTO Bubmiorexa LIOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUSI
IlepBas kocMuUecKast
25 CK(? ocTh. HeBecomocTh 1 Bubmuorexa LIOK
p ' https://m.edsoo.ru/ff0af33c
neperpy3Ku
PaBHOBecHe maTepuanbHONR
TOYKH. AOCOIIOTHO TBEPIOE
26 Teao. PaBHOBecue TBE pé[ro Bubmrorexa LIOK
) . wpﬂ https://m.edsoo.ru/ff0afe36
TeJa C 3aKPEIIEHHON OChIO
BpaIllCHUS
27 Mowmentcuisl. LleHTpTsikecTu
28 Penrenue 3amad mo reme bu6mmoreka [JOK




"MOMEHT CHUJIBI.
LenTpTsikecTn"

https://m.edsoo.ru/ff0b02b4

IToaroTroBka K KOHTPOJIBHOU

29 pabote 1o Teme bu6mmoreka [JOK
"MexaHH4ecKOe IBHKEHUE. https://m.edso0.ru/ff0b0408
BsaumoneiictBueren"

KonTponbhas pabota mo teme
30 "MeXIe)lHquCK(I))e BIDKEHHE bubmorexa LIOK
N A " ' https://m.edsoo.ru/ff0b06ec
BianmoneiictBueren
Nmnynbce Tena. UMiynbe cubl.

31 3aK0oH COXpaHEHUS UMITYJIbCa. bu6muoreka [IOK
VYnpyroe u https://m.edsoo.ru/ff0b07fa
HEYIPYroeB3auMOJCHCTBUE

32 Pemenue 3amad mo teme "3akoH bu6mmoreka [{JOK
COXpaHEHUsl UMIyJsbca' https://m.edsoo0.ru/ff0b096¢
Ypok-koH(pepeHIHs

33 "PeakTrBHOE TBMKCHUE B
MIPUPOJIC U TEXHUKE"

34 Mexanunueckaspadbora 1 bubnuoreka LIOK
MOIITHOCTh https://m.edsoo.ru/ff0b0a84

35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CUJIbI TPEHHUSI https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Onpenenenue paboOThI CUIIBI

36 TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa I0
TOPU30HTAIILHOU
MTOBEPXHOCTH

37 CBs13b SHEprUM U PadOTHI.

[loTeHmanbpHas YHEprus
38 Kunernueckas s3Heprusl. bubmuoreka LIOK

Teopema 0 KHHETHYECKOM

https://m.edsoo.ru/ff0b0c32




OHCPIUH

3aKOH COXpaHEHUs YHEPTHUH B

39
MEXaHHKE
JlaGopaTopHast pabota
40 «M3 EGHI/II; SaKEHa COXpaHEHUs bubmorexa LIOK
y P https://m.edsoo.ru/ff0bl12fe
SHEPTUN»
41 KonebarenbHoe nBMKEHUE U bubnuorexa [JOK
€ro XapakKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KojacoaHus.
42 BBII}{I K Iejj{Hme KoJieOaHms Eubmiorexa IOK
YA ) https://m.edsoo.ru/ff0b2010
Pe3onanc
43 MarteMaTH4ecKuii 1
NPy KUHHBIHMAs THUKH
Ypok-uccienoBanue
44 «3aBUCHUMOCTb IIEPHOJA bubnuoreka LIOK
KOJICOaHMI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»
45 [TpeBpatienre SHEPTUU pU
MEXaHHYECKHUX KOJICOAHMIX
JlaGopaTopHas pabota
46 «OmnpeneneHue 4acToThl U bubnuoreka LIOK
nepuoJia KoaeoaHuit https://m.edsoo.ru/ff0blaec
IPYKUHHOTO MasiTHUKa)
JlaGoparopHas paboTa
«IIpoBepka HE3aBUCHMOCTH
47 ne pI/IO 211) KoJieOaHu# Tpy3a Eubmaorexa ITOK
pHOa pysa, https://m.edsoo.ru/ff0b197a
MTOJBEIICHHOTO K HUTH, OT
MacChl Ipy3a»
MexaHu4ecKue BOJHBI.
48 CBoiicTBa MEXaHUYSCKHX BOJIH. bubnuoreka [JOK

[IponosibHBIE U
MTOTICPEYHBICBOJTHBI

https://m.edsoo.ru/ffOb21fe




49

Ypok-koHpepeHIus
"MexaHHYeCKHE BOJHEI B
TBEPJIOM TeEJIE.
CelicMHY€eCKUEBOIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’Ke€HHE 3BYyKa

51

Ypok-uccienoBaHue
"HaOroneHne 3aBUCHUMOCTH
BBICOTHI 3BYKa OT YacCTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKMMPE30HAHC

53

Ypok-koHpepeHus
"V1pTpa3ByK U HH(}pa3ByK B
IPUpOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroToBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHbI
COXpPaHEHUSI.
MexaHnndeckuekoneoaHus u
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUSI.
MexannyeckuekoneoaHus u
BOJIHBI"

56

DIIEKTPOMarHUTHOETIOJNE.
DJIEKTPOMArHUTHBICBOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBOMCTBAIEKTPOMArHUTHHIXB
OJIH

58

Ypok-konpepennus "Llkana
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOI1 cBs3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6




VYpok-uccieroBaHmue
"N3y4yeHne cBOMCTB

59 3JEKTPOMArHUTHBIX BOJIH C bubmorexa HOK
p https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOUIIEHOTO
tenedona'
Penrenue 3amau Ha

60 ONpeJIeJICHUE YaCTOThI U ITTUHBI
3JIEKTPOMArHUTHOW BOJIHBI
DneKTpoMarHuTHas MpUpoaa

61 cBeTa pCKO OCTh CBGTI; o bubmmorexa HOK

) p . ' https://m.edsoo.ru/ff0b31d0
BonHOBbIECBOIiCTBacBeTa
HcTounuku certa.

62 [TpsimonuneiiHoe bu6nuoreka IIOK
pacrpoCTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenussConnua u JIyHbl
3aK0oH OTpaXEHUs CBETA.

63 3epkana. Pemienue 3a1a4 Ha bu6mmoteka [JOK
NIpUMEHEHUE 3aKOHA https://m.edsoo.ru/ff0b38c4
OTPa)KE€HUs CBETA
[Tpenomnenue cBera. 3aKoH bu6mmoreka [{OK

64
[IPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE
OTpa’KE€HUE CBETA.

65 I/ICpl'IOJ'IBSOBaHI/Ie MOJIHOTO bubmorexa IIOK

https://m.edsoo.ru/ff0b3cSc
BHYTPEHHETO OTPaKEHUS B
ONTHYECKUX CBETOBOJIAX
JlaGopaTopHast pabota
"UccneqoBaHue 3aBUCUMOCTH

66 yTJia IPEJIOMIIEHUSI CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpasuie "Bo3yX-cTekno""

67 Ypoxk-koHpepeHus




"M cnonp30BaHUE MOJTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBSI3B"

68 Jlunzel. OnTHYecKasCUIaTuH3bI bubmorexa IIOK
) https://m.edsoo.ru/ff0b3{2¢c
69 [Toctpoennen3oOpakeHuii B bubmuoreka [IOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota
70 "Onpenenenue HOKyCHOTO bubnuoreka LIOK
PACCTOSIHUS M ONITHYECKOU https://m.edsoo.ru/ff0b4206
CWJIBI cCOOMparomei JIH3HI"
Ypok-KOH(pepeHIHs
71 "CI))HTI/IHGCI(?I/IE HI/ILII{?,OBI)IG bubmorexa LIOK
N https://m.edsoo.ru/ff0c0a7e
npubOpbI
7 I'ma3 kak onThyeckas cucTema. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
VYpoxk-koudepennus "Jled ekt
73 3penus. Kak coxpaHurtsb
3penue"
Pasnosxenue 6enoro ceera B
74 cnektp. OneiTel HptoTOHA. bubmuoreka LIOK
Clo’keHHe CIEeKTPATbHBIX https://m.edsoo.ru/ff0c0f4c
1BeTOoB. JlucnepcusicBera
JlaGopatopHas pabota "OnbIThI
0 pa3JIoKEHUIO OeIoro cBera
75 B CIIEKTP U BOCIIPUATUIO LIBETA bu6nuoreka IIOK
MPEAMETOB TIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IEHUH Yepe3 [[BETOBbIC
buapTpH"
76 Ypok-npaktukym "BoiHoBEIE

CBOMCTBA CBETA: IUCIIEPCHUS,




uHTepdepeHIms u audpaxnus”

Omnbiter Pesepdopna u

bu6moreka [JOK

77 IUIaHETapHask MOJEIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens
aroma bopa
Hcnyckanue U MoriomneHue
79 CBGTZ. aTOMOM KBaHTIIE Eubmiorexa LOK
. : ' https://m.edsoo.ru/ff0c144c
JIunenyaTplecIeKTPbI
YPpOK-IPaKTUKYM
80 "Plia(im(? eHue }(/;HeKT OB bubmorexa IIOK
a " P https://m.edsoo.ru/ff0c1550
WCITyCKaHUs
81 PaanoakTuBHOCTB U €€BUIBI bubmorexa IIOK
! A https://m.edsoo.ru/ff0c1672
P, CtpoeHue aTOMHOTO siIpa. bu6mmoteka [JOK
Hyknonnas Mojens https://m.edsoo.ru/ff0c18ac
33 PanuoaxkTuBHBIEIPEBpPALIICHMUSL. bubmuoreka LIOK
N3oTormsr https://m.edsoo.ru/ff0clal4
Pemenue 3anau no teme:
84 "Pa, HoaKTmIs[HHe bubmiorexa LIOK
o " https://m.edsoo.ru/ff0c1b4a
IIpEBPAILCHHS
85 Ilepuoamnonypacnana
VYpoxk-koHbpepeHus
86 "Ppa I/IoaK"l(‘ll)/IBII){bI? U3IIy4YCHUS B bubmorexa LIOK
! y " https://m.edsoo.ru/ff0c2126
IPUPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 C(;HX paHeHI/II)H 3aus[ OBOI'0 1 bubmorexa IIOK
P Pl https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YUCE
23 DHeprus CBsI3U aTOMHBIX SIED. bu6mmoreka [{OK
CBs13b Macchl U YHEPTUH https://m.edsoo.ru/ff0c1d7a
89 Penrenue 3amad mo teme

" nepuble peakuun'




Peakuyu cunTe3a U AeleHUs

90 saep. UCTOYHUKH dHEPTUHA Bubmiorexa IJOK
p- . p https://m.edsoo.ru/ff0c1e88
CouHIia 1 3831
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIMOaKTUBHBIX M3TyUYeHU Ha
JKUBbIE OpraHU3MbI"

IToaroToBKa K KOHTPOJIBHOU
aboTe Mo TeEMe
92 ¥')3J1eI<T OMAarduTHOE TOJIe Bubmiorexa LIOK
p ’ https://m.edsoo.ru/ff0c223e
DNeKTPOMArHUTHBIEBOIHBL.
KBanToBriesaBiennsa"
KonTponbHas pabota no teme
93 "DNEeKTpOMarHuTHOE MOJIE.
DNIeKTPOMarHUTHHICBOJIHBI.
KBanToBrlesaBieHusa"
IToBTOpEHue, 0000IIEHHE.
94 JIa6o ETO H;)Ie a6H(-)ITI>I o Bubmiorexa LIOK
p" P P N " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumopeiictBue Ten
[ToBTOpEHME, 000OITICHHE.

95 Pemenne pacyeTHsIX U bu6nuoreka LIOK
KauyeCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2572
"TerioBbIe MpoIecch”

[ToBTOpeHme, 0600IICHHE.

96 Pemenue pacueTHbIX U bubnuoreka LIOK
KQUE€CTBECHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbIX nBurareneii”

[ToBTOpeHue, 060061IeHHE.

97 Pemenne pacdyeTHsIX U bubnuoreka IIOK
KauyeCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KIIJI snexTpoycTaHoBOK"

98 IToBTOpeHme, 0600ITICHHE. bu6mmoreka [JOK




JlaGopaTopHbie pabOTHI 1O
Kypcy "CseToBble siBIeHUS"

https://m.edsoo.ru/ff0c2¢52

[ToBTOpenue, o6o0IIEHHE.
Pabora ¢ Tekcramu 1o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuke"

99

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2d6a

[ToBTOpeHue, 060061IIeHNE.
Pabora ¢ Tekcramu o TeMme
"Konebanus 1 BOJIHBL"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpEHME, 0O0OIICHHE.
Pabota ¢ TekcTramu 1o TeMe
"CBeToBbI€ IBIcHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o0IIEHHE.
10 PabGoTa ¢ TekcTamu o TeMe
"KBaHTOBas U siaepHas
¢buzuka"

OBIIEE KOJIMYECTBO YACOB
110 ITIPOTPAMME

102

27




