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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUH M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (eepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
KOHIENIINU MTpenojaBaHusl yueOHoro npeamera « Ou3ukay.

CopmepxaHue mporpaMmbl IO (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no pu3uke ycTraHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Yy4EHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOIO COACpKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUOI0oTHEH, acTpoHOMUEH U (Pu3nueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, TMPEIOCTaBIsEeT HAauOoJee SICHbIC
oOpasibl MPUMEHEHHsS] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIoco0a MOTydeHHUS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType O0OIIero
o0pa3oBaHus COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOMW TPAMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIJIEI0BAHNUS;



HHTCPIPCTUPOBATL JAHHBIC U HUCII0JIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIYUCHUS BBIBOJOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJie TT03HAHUSA U (POPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymien
npoeCCUOHATIBHON JIeATEIbHOCTH, CBS3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JaabHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUHU.

JlocTrkeHHe 3THUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

NpuOOpETeHUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SBIICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTCHINNX pacYCTHBIX 3a1ad ¢
UCITOJIb30BAaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopatopHble pabOTBl W AKCICPUMEHTAIIbHBIC HCCIICIOBAHHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX PHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpOpPMaIUEeH (PU3NUECKOTO COJIepIKaHMUS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTUYECKOE OIICHNBaHUE WH(HOPMAIIHH;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHABHOMN AeSITeTbHOCTH, CBI3aHHBIMU
c (Qu3ukoil, W COBpEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

OO111ee yuCIoO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM



ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68
gacoB (2 uaca B Hemenmo), B 9 wiacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PadOT W OMBITOB C YYETOM WHAMBUIYATbHBIX OCOOCHHOCTEH
OOyYaroIMXCs, CIHUCKA AKCICPUMEHTAIBHBIX 3aJaHHM, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEP)KXAHUE OBYUYEHUA

7 KJIIACC
@u3uka u €€ poJib B NO3HAHNH OKPY:KaIOIIero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nueckux BenuuynH. DuU3NYECKUe
npubopsl. [lorpemHocTs u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKUX SIBJICHHUN C TOMOILBIO MOJIENE

Jemoncmpayuu.
1. MexaHuuyecKue, TEIUIOBBIE, DJJICKTPUUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUS.

2. @usnyeckue NpUOOPHI U MPOLEaYypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue 1EHBI JEICHUS KAl U3MEPUTETHLHOTO MpUoopa.

N3mepeHne pacCcTOSHHUIN.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO TeJa.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepeHue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M

JaTYuKa TEMIIEPATYPHI.

6. IlpoBenaeHue uccienoBaHUsl MO MPOBEPKE TUIMOTE3bI: JATbLHOCTH MOJIETA
apuka, MymeHHOr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

IlepBoHaYa/IbHBbIE CBEJCHUS 0 CTPOEHUH BellleCTBA.

CtpoeHue BelIecTBa: aTOMbI M MOJIEKYJbl, HUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBrkeHnue dacTull BemlecTBa. CBS3b CKOPOCTH JBHKEHUSI YACTHUI[ C
temriepatypoii. bpoyHoBckoe nBmxkenue, nuddysus. BzammomeiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBUKEHUS.

2. Ha6monenue nuddysuu.
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3. HabGmionenue  siBneHUd,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka pAuamMeTrpa aromMa METOJAOM PSJAOB (C  HCMOJIb30BaHUEM

dboTorpadwuii).

2. OmnbIThI N0 HAOIIOAEHUIO TEMJIOBOTO PACHIMPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH2KeHMe ¥ B3aMMOJeiiCTBHE TeJl.

Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuer mytu u
BPEMEHU JIBUKECHHUSL.

SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b TJIOTHOCTH C KOJMWYECTBOM MOJIEKYJ B €IAUHUIIEC
o0beMa BEILECTBA.

Cuila Kak XapakTepucTUKa B3auMozeicTBus Tenl. Cuina ynpyroctd M 3aKoH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTBytomas cui. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmroeHre MexaHU4eCKOro IBUKEHUS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHHUS.
HabGnronenue siBeHUs: HHEPLIUH.
HabGnronenmne n3MeHeHust CKOPOCTH MPY B3aUMOJICHUCTBUH TEll.
CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEJI.
CroxeHune CHJl, HaIlPaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmnpeneneHre CKOpOCTU PAaBHOMEPHOIO JIBH>KEHUs (IIapuKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.
4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTsDKeHHsS (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.
5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTDh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
JlaByieHUe TBEPABIX TeJ, *KUIKOCTEH U ra3os.
JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHUS JaBiieHus. JlaBieHue rasa.

a ke



3aBUCMMOCTh JaBJEHUs raza oT oObema, Temmeparypbl. [lepemaua naBneHus
TBEPJBIMH TEJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackansg. [lneBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3yIIHONU 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 3MepeHns aTMOC(HEPHOTO TaBJICHMUSI.

JlelicTBHE KUIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TEJO0. BeITalKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckun mpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JABICHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
U TUTIOTHOCTH YKUIKOCTH.

o gk wbh =

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
VYcnoBue naaBaHus TeN: MJIABaHUE WU MOTPYKEHUE TEl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TNIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPyKEHHOM B

JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHrue  BBITAJKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIECH CUJIbI, ICHCTBYIOIIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [[pumeHneHnue mpaBusiia paBHOBECHs pblyara K 0J10Ky. «30J10Toe
npaBuwio» Mexanuku. Koadgdunment nonesnoro aeictBus (nanee — KI1/1) mpocthix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.



Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS DHEPTHS.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIbI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJia 110

TOPU30HTAJIBLHON MMOBEPXHOCTH.
2. HccrnenoBaHue yciloBUN paBHOBECHUS pblyara.
3. Uzmepenue KII/l HaKTOHHON NIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

TenoBbie sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, TOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKECHUM MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHUE U KaNWJUISIPHBIE SIBJIEHUA. TENI0BOe paCIMPEHUE U CIKATHUE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPTUu:
TerIonepeaavya u CoBepIieHune padoTsl. Busl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3ITYYEHHE.

KonuvecTBo TemnoTsl. YaenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(epHOTo
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Ipunuuner pabotsl TermaoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGnrogenne OpOyHOBCKOTO ABMXKEHUS.

2. Ha6monenue nuddysuu.

3. HaOntonenue siBneHni cMauyMBaHUs U KaMWUISIPHBIX SIBJICHUMH.



HabGnrogenue TemioBoro pacuvupeHus Teml.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHI.

Buae! Tenmonepenayn.

OxJaXxJieHue Ipyu COBEPIICHUH pabOTHI.

9. HarpeBanue npu coBepiieHuu pabOThl BHEIIHUMH CHIJIAMHU.

10.CpaBHEHHE TEIJIOEMKOCTEN pa3InYHbIX BEIECTB.

11.HabOmronenue KumneHusl.

12. HaGmroieHre MOCTOSIHCTBA TEMIIEPATYPhI MPHU TJIABJICHUH.

13.Moieu TeIUIOBBIX ABUTATEICH.

Jlabopamopnwie pabomul u onvimaul.

1. OnbITEI O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS ra3oB, JKUIKOCTEH U

TBEPIBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUSA BO3AyXa OT €ro

00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. [IpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTHU JIJIUHBI CTOJIOWKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaGmionenve wu3MEHEHUsS BHYTPEHHEW OJHEpPruM Tejla B pe3yjbTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

8. HccnenoBanue sBJICHUS TEMJIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropst4er BOJIBL.

9. OmnpexneneHne KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJON  Mpu

TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

10. Onpenenenne yAaenbHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpouecca uCrapeHus.

12.Onpenenenre OTHOCUTENbHOM BIIa)KHOCTH BO3yXa.

13.Onpenenenre yAenabHON TEMIOTHI MIJIABJICHHUS JIbJA.

JJIeKTPpUYECKUEe U MATHUTHDbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYeCKuX 3apsaaoB. BzammopaencTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onekrpuyeckoe noiie. Hanpsx€HHOCTh siiekTpudeckoro mnoss. IlpuHomn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsi.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPAHEHUS
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AIEKTPUUYECKOTO 3apA/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka uen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGora u wMomHOCTh 3MeKTpudeckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpUYecKre IENU U MOTPEOUTETN dICKTPUICCKOM dHeprun B ObITY. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuTHL. B3anmoaencTBUE OCTOSSHHBIX MArHUTOB. MarHuTHoOE
nosne. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe g KU3HU Ha 3emie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTpOJABUTaTENed B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DJEKTPOCTATHYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUS AIEKTPUUECKUX 3apsI0B.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHNKHM TTOCTOSIHHOTO TOKA.

9. JlencTBUA 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKUJKOCTH.

11.T"a30Bb11 pa3psa.

12.3MepeHune CUitbl TOKa aMIIepMETPOM.

13. I3MepeHne 3JIeKTPUUECKOro HAIIPSKEHUsT BOJIBTMETPOM.
14.Peocrar n Mara3uH COIPOTUBIICHUM.

15. BzauMoielicTBHE OCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuEe HEBO3MOKHOCTH PA3AEIEHUS MTOJIOCOB MarHuTa.
17.MopaenupoBaHUE MarHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB.
18.OmnwIT Dpcrena.

19.MarauTHoe noJie ToKa. DJIEKTPOMAarHmr.
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20. JleiicTBHE MarHUTHOTO TTOJIS1 HA TPOBOJHUK C TOKOM.

21.D1eKTpOoIBUTaTellb OCTOSHHOTO TOKA.

22.VccnenoBaHue SIBJIEHUS 3JIEKTPOMAarHUTHOW WHTYKIIUH.

23.OmnbiTel Dapanes.

24.3aBUCUMOCTbh HAIPABJICHUS! HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUS.

25. DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1. OneIThl MO HAOMIONCHUIO DJCKTPU3ANMM TEl WHAYKIWEH U TpHU
COIIPUKOCHOBEHUH.

2. HccnenoBaHnue JEUCTBUSA JJIEKTPUUECKOTO TMOJISI HA IPOBOJHUKU W

JADJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.

N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HaNPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO 4YE€pE3 PE3UCTOpP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHMS U MaTepuala.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM NPU MOCIEAOBATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CWIbl TOKA MPU NAPALICTBHOM COCIMHEHUU
pE3UCTOPOB.

10. Onpenenenre padoThI AJIESKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11.0npeaeneHue MOITHOCTU  DJICKTPUUECKOIO0 TOKAa, BBIJCISEMOM Ha
pe3ucrope.

12.WccineqoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.Onpenenenue KIIJI narpesarens.

14.ccnenoBanne MarHUTHOTO B3aUMOJIEVCTBUS ITOCTOSIHHBIX MarHUTOB.

15. I3yueHrie MarHUTHOTO TIOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX 00BEUHEHUU
Y pa3/ieICHUN.

16. UccnenoBanue elCTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.00bITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KATYILIKHU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18.3yueHue 1eiCTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

19. KoHCTpyrpOoBaHuE U U3yueHUe paboThl JEKTPOABUTATEIIS.

20.3mepenue KII/ 351eKTpoABUTaTeNnbHOM YCTAHOBKH.
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21.00bITHl 110 HCCICOAOBAHHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ HWHAYKIHHN:
HCCICA0OBAHHNC W3MECHCHUN 3HAYCHUS WU HallpaBJICHUA HWHAYKIIHOHHOI'O
TOKa.

9 KVIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl U MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOE JBHkeHHe. (CBoOOaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u yactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[lepBsii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne mmnyinbca. UMmynibe CUiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tperust. CBs3b sHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SJHEprus CKaTou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.
1. HaGmroeHre MEXaHMYECKOTO JIBMXKCHUS Teja OTHOCHTEIIBHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHME NyTell W TPAEKTOPUW ABMIKEHHUS OJHOIO W TOTO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. M3mepeHue CKOpOCTH M YCKOPEHUS NMPSAMOJINHEUHOTO ABUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO IBUKECHUS.

5. HaOmroneHue ABMKEHUS TENA [0 OKPYKHOCTH.



6. HaOmionenne MexaHU4ECKUX SIBJICHUHN, MPOUCXOISAIIUX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHHsI TeJa OT MaccChl Tela U ACHCTBYIOLIEH HAa HEro
CHJIBL.

8. HaOmronenue paBeHCTBA CUJI PU B3aUMOJICUCTBUM TEll.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10.Ilepenaya uMIryabca mpy B3auMOJEHCTBUU TE.

11.1IpeoOpa3oBaHus SHEPTUN TTPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue uMIyJjbca pu abCONIOTHO YIIPYTrOM B3aUMOJIEHCTBUH.

14. Ha0nrogeHne peakTUBHOTO JIBUKEHHUSL.

15. CoxpaHeHnE MEXaHUYECKON S3HEPTUU IIPU CBOOOTHOM NaJICHUU.

16. CoxpaHEeHHE MEXaHUYECKON YHEPTUU MPH IBUKEHUU TEJIA MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1. KoHCTpynpoBaHue Tpakra Uisl pa3roHa W JAJBHEWINEro paBHOMEPHOIO
JBW>KCHUS IIAPUKA WA TEIIEKKH.

2. OnpeneneHue CpelHEN CKOPOCTH CKOJIbKEHHUS OpyCKa WU JABUKEHUS
LIapUKa 10 HAKJIOHHOU INTIOCKOCTH.

3. OmpeneneHre yYCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBW)KEHUHM IIO
HAKJIOHHOU IUTOCKOCTH.

4. HWccrmenoBaHue 3aBHCUMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka TruMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBMKEHHH Oe€3
HayaJbHOM CKOPOCTU IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHME IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJNBXEHUS OT CHJIbI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenenrie K03PGUITMESHTA TPEHHS CKOJIbKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenrie padOThI CUJIbI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10
TOPU30HTATBHON TOBEPXHOCTH.

10.Onpenenenne padbOTHl CHUJIBI  YIOPYTOCTH TIPH  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11.M3y4eHne 3aK0Ha COXPAHEHHUS YHEPTUH.

&

MexaHn4yecKkue Ko1e0aHus U BOJIHBI.
KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpamienue



HHEPTUU MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koineOanus.  BwiHyxaeHHble — KojeOaHusi.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomMKoCTh 3Byka U BbicoTa ToHAa. OTpaxeHue 3Byka. MHdpa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenune kosieO0aHU Ted TMOJ JEHCTBUEM CHIIBI TSKECTU WU CHJIBI
YIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenune BRIHY)ISHHBIX KOJI€OaHU U pE30HAHCA.
PacnpoctpaHneHnue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
HaOmnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHue 4YacTOThl W Tepuoja KoJieOaHUH MaTEMaTHYECKOTO

MasiTHUKA.

2. OmnpepeneHue 4acTOThI U Meproa KojaeOaHu MPyKMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH

a bk~ own

rpy3a OT JJIUHbI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TIepUOia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH MepHUOJa KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmpIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH Mepuoja  KojaeOaHwmii
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOTHOTO IMaICHHUS.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBIL.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBONCTBA CBETA.

Jlabopamopnsie padomul u onsimel.



1. M3ydyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO
tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHYTpEHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopa ayyen B inH3e. OnTudeckas cucrema (poToarnmnapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrioxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xon nydeit B coOuparorei JInHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. IlpuHuun geicTBug poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10.Moaens riasa.

11.Paznoxxenue 6eoro cBeTa B CIIEKTP.
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12.Tlony4yenue Genoro cBeTa npu CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanne 3aBUCHUMOCTH yTIJIa OTPaKEHHS CBETOBOTO Jiyda OT yIJia
naJICHuUs.

2. V3ydeHwne xapakTEPUCTHK N300PAKECHUS MPEMETA B TIIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue M300paKEHUH C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTHYECKOW CHUITBI COOMPAOIIICH
JIMH3HIL.

6. ONbITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB IpPHU UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPBI.

KBaHnToBbIE fiBJICHUS.



Omnwitel Pe3epdopna v muanerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue 1 NoriomeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HWszoromsl. PaanoaxtuBHBIE
npespamenus. [lepuon nmonypacnana aTOMHBIX SI€ED.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsAA0BOIO U MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUUW HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3IyYEHHUs U MOTJIOIICHHUS.

CrHeKTpbl pa3IMyYHbIX Fa30B.

CnekTp Bogopoaa.

Habmonenue TpexkoB B kamepe BuiibcoHa.

Pabora cuéTunka HOHU3UPYIOMINUX U3TYyUSHUI.

. Perucrpanus nsirydeHus: pUpOJIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOmroeHue CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccienoBaHue TPEKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY
nyta (1o dpoTorpadusim).

3. U3mepeHue pagnoakTUBHOIO (PoHa.
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IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb NTPEAHA3HAYEH JJIs1 CUCTEMATHU3aluu
1 000011IeHUS TPEAMETHOTO COACPIKAHUS U OTIBITA IS TEIIbHOCTH, PUOOPETEHHOTO
OpU HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY 9K3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBbIN TpeIMeET.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJUu3yIOTCd U CUCTEMATU3UPYIOTCS BHUJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOOB HCCIEAOBAHUS
SBJICHUM TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AESATEIbHOCTHBIN XapaKkTep JaHHOTO pa3ziesa peaau3yeTcs 3a
C4€T TOTO, 4TO OOYYAIOIIMECS BBHIMOIHAIOT 3aJaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
YECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoOJIee BAKHBIX JIOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA IMPEBPAIICHUS W COXPAHCHHSI BCEX M3BECTHBIX BHUIOB
SHEPTHH.

Kaxmgas w©3 TeM JaHHOTO MOIyJs BKIIOYAeT AKCIEPHUMEHTAIHLHOE
UCClIeIoBaHuEe 0000MIaroIero xapakrepa. Moayinb 3aBEpIIAeTCs MPOBEICHUEM
JTUArHOCTUYECKON U OIIEHOYHOM paboTHI 32 KypC OCHOBHOTO 001ero 00pa3oBaHus.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIETr0 00pa3oBaHus

y oOyuaromierocs OyayT copMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3YJIbTATHI B
4acTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
(u3nuecKol HayKH;

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCHPHUSTHE ICTETHUECKUX KAaYeCTB (PU3NUYECKON HayKd: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HAayKM Kak MOIIHOIO HHCTPyMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAKHEMIIEN COCTaBIISIIOILEH
KYJBTYPBI;

- pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BAaTEIbCKOM
NEeSATENBHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHUM M TEIUIOBBIM O0OpYIOBaHHEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA peIIEKCUH, PU3HAHKE CBOETO MTpaBa Ha OMIMOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE Yy4YacTH€ B pEUICHUMM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;



- HHTEPEC K MPaKTUYECKOMY M3yUEeHHIO TIpodeccuii, CBSI3aHHBIX ¢ (DU3UKOM;

e 7) 3KOJIOTUYECKOT0 BOCIIUTAHMSA:

e - OpHUEHTAllMA Ha TMpUMEHEHUE (U3UYECKUX 3HAHUU JUIsl pelieHus 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOIIEN CPEIbl;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa IKOJOTMYECKUX MpoOjieM M MyTed Hx

pelIeHus;

e 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCIACIOBAHUN U
IPOEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TPYTUX;

e - TMOBBIUIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - OTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YucCie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HAHHE 1€(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JacTU
bu3uKy;

e - [JJAHUPOBAHMUE CBOETO PA3BUTHA B IPUOOPETEHNUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTPEMJICHHME aHAJU3UPOBAThH U BBISBIATH B3aMMOCBSI3U IPUPO/IbI, 0OILIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 CpeELNy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBoeHUS MpOTrpaMMElI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YUCOHbBIC NEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornyecKkue AeicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(ssBNIEHUN);
e YCTaHABIWBAThH CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUS JIJIS
0000IIeHHS U CPaBHEHHS,



BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHSI B pacCMaTprBaeMbIX (pakrax,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISIBIISITh TIPHYMHHO-CIICJCTBEHHBIC CBSI3M TPH M3YyYCHUU (UIUUECKUX
SIBJICHHUI ¥ TIPOIIECCOB, JIEJIATh BEIBOJIBI C UCIIOIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKIX BEITHYUH;

CaMOCTOSITEIILHO BBIOUPATH CIIOCOO PEIIeHUs yUeOHOM (PU3MYecKOl 3a1auu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHsA, BBIOOp Haumbosee
HOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUN HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3HUYECKOTrO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHUECKUX
IPOLIECCOB, a TAaK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIH JaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAlleJICHHbIE HA pELICHUE 33Jauyd U MOAJAep KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COIOCTAaBJIATh CBOM CYXICHHUS C CYXACHUSMH JIPYTHX YYaCTHUKOB
nuanora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIH;

BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOJIMYHO IPEACTABIATh PE3YIbTAaThl BBINOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JEUCTBUS
no €€ JMOCTIKEHUIO: paclpeiesiTh poiH, OOCYKJIaThb MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUSA C IPYTUMH YICHAMHU
KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENIHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYaIUSAX, TPEOYIOMNX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUCSCKON 3a7a4d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYalluu U Mpejiarath jiaH €€ n3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHKEHHsS])) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro UCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyToro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY IPU pElIeHUH (PU3NUYECKUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJI30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAaCKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalllEHUs], lIepe/iaya AaBJICHUS TBEPABIMU TE€JIAMHU, KUJKOCTSIMU U ra3aMu,
atMoc(epHOe MaBJcHUE, IUIABAaHUE TeJ, MPEBpalleHUS MEXaHUYECKOM
AHEPIruM) MO ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOW M HEXUBOMU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluard B
TeJIe YeJOBeKa, MPU ATOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckue BeIUIMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEeMsl, Iy Th,
CKOPOCTh, CPEJIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC Tela,
cujia TPEHUs, AaBjeHue (TBEPAOTro TeNa, KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAs
cuia, MEXaHW4deckas paboTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI,
KOO(PGUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHIIUAJIbHAST DHEPTusi), MpPU OMUCAHUM TMPABWIHHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U CIUHUIIBI
bU3MYeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M IPOIECCHI,
WCIIOJIB3Ys MpaBUiia CJIOKEHHsS CHII (BAOJb OJHOW MpsiMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWJIO paBHOBecHs phiuara (0J10ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



SHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE u3 1—2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BENTUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE /I PEIIeHUs 3a/lay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBath MNPOOJEMbl, KOTOPhIE MOXHO PEIIUTh MpPU TOMOIIH
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANoJoKeHre (TUIOTE3Y ), pa3iniaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKM B XOJE OIbITA, JEJaTh BBIBOJABI IO €ro
pe3yJibTaram;

MPOBOAUTL OMNBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WJU
bu3YecKuX CBOMCTB TeN: (HOPMYTUPOBATH TPOBEPSIEMbIE MIPEATIONOKECHHUS,
coOupaTh YCTAaHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHUs, 3aUChIBATh X0/
OmbITa U POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBbIE W3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0b€Ma, CHJBI W TeMIepaTypbl C MCIOJIH30BAHUEM AHAJIOTOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIPYyrod ¢ HCMOJb30BAHUEM TNPSMBIX H3MEPEHHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABHXKYLIETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUJIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl U
HE3aBUCHUMOCTH CHWJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BhEMA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUsSl TEJ, YCJIOBUM paBHOBECHs pblyara u OJOKOB), y4acCTBOBATh B
IUIAHUPOBAHUM ~ YYEOHOrO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEeIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEAJIOKEHHBIX TaOMUIl W TpadUKOB, JeNaTh BBIBOJBI IO pe3yibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJKHUBAIONIAsl CUJa, JCHCTBYIONIAs Ha TMOTPY>KEHHOE B
KUIKOCTh  TeNo, KOAD(PUIMEHT TMOJE3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAysd MNPEIJI0KEHHON WHCTPYKIUU: TMPHU BBITOJIHEHUH
U3MEpPEHUI coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHCIHE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALUMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHrsi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOILEH Cpefe;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B HTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM
yucie MyOJuYHO eNIaTh KpaTKue COOOIIEHUsI O PE3yNIbTaTaX MPOEKTOB WU
y4eOHBIX MCCIEAOBAHUM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3y4YEHHbIN



MOHATUMHBIM anmapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaeisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBII  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTaJUIu3amusi (OTBEpJ/ieBaHUE), KUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsT UHIYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUIIPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAUIBI B mpupoje, uznydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moarCcoB, poJib MATHUTHOTO TTOJIS JJ1s )KU3HU Ha 3eMIIe,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OMMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
bu3nyeckue BeTUUHMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUsl, KOJTUYECTBO
TEIUIOThI, YJEJbHAs TEIIOEMKOCTh BEIIECTBA, VYAEJNbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JJIECKTPUUECKUM 3apsi]l, CHUla
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMBIX BETTUYMH, 0003HAYCHUS U €UHUIBI PU3NIECKUX BEIUYHH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOW TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBATh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MATEMATHYECKOE BBIPAKECHHE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTe pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBHIOMpATh 3aKOHBI U (QOPMYIIHI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3znyecKrux CBOWCTB TN (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh J1aBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
IEKTPUYECKUX  3apsiOB, B3aUMOJEUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYyIUpPOBATH



IPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBO/BI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3UUECKUX BEITUYMH, CPaBHUBATH PE3yJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEITHOCTH;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHMS U Y/ACIIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHHUKA, CUJIBI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEeNIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIaHUPOBATH M3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CJIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh NPUHIMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETD, IapoBasi TypOHUHa, aMIEPMETp, BOJIBLTMETP,
CUETUMK DIJIEKTPUYECKOW DHEPIrUH, JIIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENIbHbIC
PUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENed C
IIOCJIEIOBATEIbHBIM U NTAPAJIEIbHBIM COCIUHEHUEM DJIEMEHTOB, Pa3anydast
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU



JKU3HU I oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOITIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalolIeH cpelie;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYUBOUN MM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MuTepHer, BiaAeTh mNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
VI UCCIIEIOBATENBCKOM JESTENIbHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJIb30BAaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKIX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJICIUTh 3a BBINOJIHEHUEM IUIaHA JCHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETpy3KH, HEHTP THKECTH, a0CONIOTHO TBEPOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHNUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(OPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbl UCIYCKAHUS U TOTJIONIEHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOACHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE



3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHue 0eJIoro CBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPHUPOJIE:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
NMBIDKEHHWE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBUE PAJAMOAKTHBHBIX M3IYy4YEeHUN Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3ndeckue BEIUYUHBI (CpPEIHSsI MU MTHOBEHHAs CKOPOCTh Tella TpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS DHEPTUS CIKATOU
MPY>KUHBI, KHHETUYECKAsl JHEPT U, TTOJTHASI MEXaHUUECKasi SHEPTHUSL, TIEPUOJ
W YacToTa KojcOaHW, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IPCIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICT HCMOIL3YEMbIX BEIUYHH,
000O3HAaUEHUs W €IUHUIBI (PU3MYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PHU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MaCCOBOTO UMCEN
IOpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ POPMYIIBI, CBS3BIBAIOIINE (PU3UUECKHUE BEJIMUYMHBI: Ha
OCHOBE aHaJIM3a YCJOBHs 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOQUMBIC ISl PEIICHUs, MPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAUYEHUS! (PU3NUECKON BETMUHUHBI;
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHHUsl HDHEPrHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOTO Habopa
000pyI0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAYeHHE W3MEpPSAeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HadalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)KE€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIeHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTHU



bu3nUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, XECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa M MOUIIHOCTb, 4YacTOTa W MEPHOJ
KOJICOaHU MaTeMaTH4eCKOoro W MPYKMHHOTO MAasTHUKOB, ONTHYECKAs
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOIHSTH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKLWU, BBIUMCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
NOTPEIIHOCTH U3MEPEHMUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YUYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMNHCAHUA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoAuMmble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTETHHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPHU
pelieHnr  y4eOHO-TIPAaKTUYECKUX  3a7]a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U cOOMparoliei TuH3e;
OPUBOAUTH  NpUMEphl  (HAXOAuUTh  WHOOPMAIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbs M COOIIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIoIEeH cpe/ie;

OCYIIECTBJIATh TMOUCK wHPOpMamMKu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MOMCKOBBINA 3aMpOC, HAXOAUTD
NyTH OMNpPEAENICHUs IOCTOBEPHOCTH MOJIYYEeHHOU MH(OpMAIMU HA OCHOBE
MMEIOIINXCS 3HAHUHM U IOTOJIHUTEIbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATENIBHOCTH, IIPU  3TOM TI'PAaMOTHO  HCHOJIb30BAaThb  W3yYCHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbI Bcero ongpo.m,m,le pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
11 Pusuia - Hayka 0 pUpoze 2 https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 DH3MUCCKUE BEUHHEL 2 1 https://m.edso0.ru/7f416194
. bubnuoreka [{OK
1.3 EcrecTBeHHOHay4HBIA METO/ MTO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnunoreka LIOK
2.1 Crpoenme semecTsa 1 https://m.edso0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmmoteka IIOK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne U B3auMo/ieiicTBue Tejl
bubnmorexa LIOK
31 MeXaHeckoe IBIDKCHHE 3 https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.2 Muepuus, Macca, mIoTHOCTS 4 1 https://m.edso0.ru/7f416194
bubnunoreka LIOK
3.3 Crna. Bugpt cun 14 1 2 https://m.edso0.ru/7f416194
Hroro mo pazneny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB



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

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TeJaMU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 Jlasenne KuaKoCTH S https://m.edso0.ru/7f416194
bubnunorexa LIOK
4.3 ATmocheproe nasneHue 6 https://m.edso0.ru/7f416194
44 JleficTBHE MKUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazjen 5. PaGoTra u MOIIHOCTB. DHeprus
bubnunoreka LIOK
51 PaboTa u mommoCTe 3 1 https://m.edso0o.ru/7f416194
bubnuoreka [IOK
5.2 Hpocteie mexaru3sMb! > 1 https://m.edso00.ru/7f416194
bubmuoreka [{OK
53 Mexanueckas Suepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. TermoBble siBjaeHUs
. bubmuoreka [JOK
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenosbie nporiecc! 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3znes 2. diiekTpuyeckne U MArHUTHbIE SIBJIEHUS
21 DIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 Markutibie sBi1eHus 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 DTIEKTPOMATHHTHA HHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 14.5



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

9 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pasznen 1. Mexanuveckne siBJeHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubnuorexa [JOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsaumozectaue e 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmuorexa [JOK
2.1 Mexameckue xonebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 Mexannuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pazjen 3. DjieKTpOMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 5 bubnuotexa [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbBIE SIBJICHUA
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 Paznosxxenue 6emoro cBeTa B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15



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

Paznen 5. KsanroBbie IBJIeHUA

51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO sipa 6 1 Egggﬁgg{;{;gﬁ% fa1a436
53 | Jncpsie peaaumn 7 ! Pipsim 0,074 12426
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOTYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnnorexa [HOK
Kypca ¢usnku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

Mexanndeckue, TIUIOBEIC,

QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBLIC, 3BYKOBBIC AABJICHUSA

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

du3nyeckre BEIUINHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEpaTypbl IPU NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YMKa TeMIeparypbl”

Kaxk ¢usuka u npyrue ecTeCTBEHHbBIE
HAaYKHM U3Y4aroT IPUPOLY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJieIel

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIpoepka
TUIOTE3bI: 1aTbHOCTh ONETA
mrapuka, MymeHHOro
TOPU30HTANILHO, TEM OOJIbIIIE, YeM
OoJpIIie BhICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 JIBIOKCHHE HACTHIL BELICCTBA https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpPEeHHS Ta30B)»
10 ArperaTHble COCTOSIHUS BEIIIeCTBa
B3anmocBsa3b MEX 1y CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX bubnunoreka LIOK
11 i
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJBI
MexaHudeckoe OBMKEHHUE.
12 PasHOMEpHOE I/IIII{e aBHOMEPHOE Bubmmorexa LOK
P p p https://m.edsoo.ru/ff0a05c6
JBUKECHUE
bubnunoreka LIOK
1 .E
3 Ciopocts. EpHHEIE CkopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA Bubmmorexa HOK
yr p A https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 B3aI/II)1\14Ioz[eI7ICTBI/Ie TeJ'IpII<IaK MIpUYHHA Bubmorexa HOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS TEIl
IInotHOCTE BemecTBa. Pacuer macchl bu6nmorexa LIOK
16 .
1 00beMa TeJla O €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHnas pabora
17 «Ornpesenenue MmIOTHOCTH TBEPAOTO
TEIAN
18 Pemenue 3agay mo Teme bubnunorexa LIOK
"IInoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3anMoercTeug tein. Cria

ynpyrocty. 3akoH ['yka



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PaCTSHKCHHS

20
(medopmanun) NPy UHBI OT
MIPUIIOKEHHOMN CHITBD»
21 SIBnenue tarorenusa. Cuia TSKECTA
CBS3b MEXKIY CHJIOH TSKECTU U
22 Maccou TenzellyBec Teaa. Penrenue Bubmoreka HOK
e ' " https://m.edsoo.ru/ff0al1778
3a7a4 1o teMe "Cuia TsKeCTh
Cua TsSDKeCcTy Ha X IUIAHETaX.
23 dusnueckue xa afclfeyr UCTUKHU bubnnorexa [JOK
p p https://m.edsoo.ru/ff0a1502
IUIaHET
bubmuoreka [IOK
24 Msmepenue cun. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 Bec Tena. Hepecomocs https://m.edsoo.ru/ff0al778
CroxeHHe IByX CHJI, HaIIpaBJIEHHBIX
26 10 OJTHO Hﬂﬂ?\]/ﬁ)ﬁ P Bubmiorexa LIOK
A o p ’ https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAs CHIT
97 Pemrenne 3amau mo teme
"PaBHoneiicTByromIas cr"
TpeHune CKOIbKEHUA U TPEHUE
28 H(I:KOH Tpenue B ipupo pe Hu bubmoreka HOK
- 1P pHpoa https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPDEHUS
29 CKOJIBYKEHUS OT CI/IJ'I:IP IAaBJICHUS U bubnnorexa [JOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAFOIIHXCS
IIOBEPXHOCTEW»
30 Pemenue 3anay Ha onpeseneHue
PaBHOJICHCTBYIONIEH CHUIIBI
31 Pemenue 3anau mo Temam: «Bec bu6nunorexa LIOK

tenay, «['padpudeckoe n3obpaxenue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuiny, «CHuiby,
«PaBHOIEMCTBYIOIIAS CUIT»

KonTponbhas pabota no remam:
«MexaHuueckoe JBUKEHUEY,

32 «Macca, IIJIOTHOCThY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI,
«Cuner»
33 JHanenue. CriocoObl yMEHBIIICHUS U bubnuorexa [IOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE ra3a. 3aBUCHUMOC
34 I[a:;ell{{;ﬂ rra?.a oT (])ngglra ” Bubmiorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPHI
Ilepemaua maBie €
35 Tenileﬂ LI)KIJSII igc?r;; ]:/I Il?;lixﬁ Bubmiorexa LIOK
>, KU ) https://m.edsoo.ru/ff0a25b0
3akon [Tackains
aBJIEHUE B KUIKOCTH U rase,
36 élblzBaHﬁoe ﬂeﬁé[TBHeM CHJIBI Bubmmorexa LOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3anau o teme «/laBnenue bubmmoteka IIOK
B KAIKOCTHU U ra3e. 3akoH ITackaisy» https://m.edsoo.ru/ff0a2826
bubmmoteka IIOK
38 Coobmatompuecs cocya! https://m.edsoo.ru/ff0a2970
39 I'napasinnyeckuii mpecc Bubmorexa HOK
b p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
’KHUIKOCTHBIM HAacoc
Atmocdepa 3emmn. [Tpuannbt
CYIIIECTBOBAHUS BO3 HOU
41 o}6II(I)IJ10qKH 3emiu 3£3y1;]éHMOCTB Bubmorexa HOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBICHUS OT BHICOTHI
HaJ YpOBHEM MOps
42 Bec Bo3nyxa. AtmochepHoe bubmuoteka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTro bubnmnoreka HOK
napienusi. OnsiT Toppudennu https://m.edsoo.ru/ff0a2da8
3 e
4 s o sicorst vt yposics Bu6morerca LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
Bbapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
45 .
JIABJICHUE HA Pa3JIMYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46 n n
ATMocdepHOe TaBiIeHHE
eicTBUe ocC a3a Ha
47 fof TBIZH;I;I’;H;( HI/IT; Tptleéo ’ Bubmiorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
48 «Omnpeenenre BhITAIKMBAIOIIEH bubnunoreka LIOK
CHUJIbI, ICVCTBYIOILIECH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
49 Tena g Bzi) Be gf 0613211/\14aHM e bubmmorexa LIOK
e o https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJIKOCTh YacTH
Tenay
bu6nmorexa LIOK
S0 Hnapatue ex https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpynpoBaHue apeomeTpa win
o1 KOHCTPYHPOBAHUE JIOJKHU U
omnpezeiIeHuE eé
Ipy30MOABEMHOCTH "
Pemrenue 3agad mo reMam:
52 «IlitaBanue cynoB. bu6muoreka [JOK

Bo3znyxomnaBanue», «/laBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U Ta30B»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi paborta

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

54

55

56

MortHocTts. EquHUIBI MOIITHOCTH

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPU
noanéMe 1o Jjectauie"”

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha peiuare

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

57

58

59

KonTponbhas pabota mo teme
«/laBneHue TBEpABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepodHas
paborta

PesepBHylit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJIBIX TEJ, KHUJKOCTEH U ra3oB» /
Bcepocculickas npoepodHas
pabota

Pbruaru B TexHuke, OBITY U IPUPO/IE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pbIYara

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOa4ffe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3amay o temMe «Y CJIOBUSA
PaBHOBECHSI pblUyara

Koaddutment monesnoro neiictpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU

0.5

bubnmorexa LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenue 3amgau mo teme "Pabora,
MotrHocTh, KIT/T"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpIHusl.
Kunernueckas 1 moTeHIMaIbHas

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEprus

64

65

3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPIUn

VY POK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTaIbHOE OIIPEIEIICHHE
W3MEHEHMs KHHETUYECKON U
IIOTEHIMAJIbHON SHEPIUU IIPU
CKaTbIBAaHUH TeJIa 110 HAKJIOHHOH
mockocty"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a4360

66

67

68

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

PesepBHylit ypok. Pabora ¢
TEKCTaMM 110 TeMe "MeXaHu4ecKoe
nBIxeHue"

PesepBHblii ypok. Pabora ¢
TexcTaMH 1o TeMme "Padora.
MomnHocTh. DHeprus"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
u/n Tema ypoka Beero Kognpo.nbm,le HpﬁaKaneCKne WiydeHHS  0GPA30BATENbHBIE
padoTsI padoThI pecypch
OCHOBHbBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubmmoreka [JOK
TEOPHUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPIOro, JKUAKOTO U
3 ra3cI>[06 awo?il) coc’Tosni[Hﬁ 1 bubmnorexa LIOK
P https://m.eds00.ru/ff0a540e
BeIIleCTBa
OOBsicHEeHHE CBOWCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpuu
5 Kpucrannnueckue u amopgHbie 1 bubmuoteka [IOK
Teaa https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISPHOCTD. 1 bubmmnoreka HOK
[ToBepXHOCTHOE HATS)KEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTypbl
8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bu6muoreka [JOK
W3MEHEHUS] BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bubmiorexa LJOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

bubnunoreka LIOK

11 BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

19 KonuuectBo Temnotsl. Y aenbHast bubnnorexa [{OK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
VpaBHeHNE TEIIOBOro OazaHca.

13 TSHJ‘IOO6M€H U TEILUIOBOE Bubmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue ABICHUS bubnunoreka LIOK
TEIJI000MEeHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropstyeit BobI"

Pacuer kKoau4yecTBa TEMIOTHI,

15 HEO0OXOIMMOTO /JIsi HarpeBaHuUs
TeJa ¥ BBIICISIEMOTO UM TIPH
OXJIAXKIECHUN
JIaGoparopHasg paborta

16 "On lerJ eJ'IEHI/Ie . €JILHON bubmoreka HOK

pel yA " https://m.edsoo.ru/ff0a6bb0
TEMIO0EMKOCTH BEILIECTBA

17 DHeprus ToIMBa. Y ieiabHas bubmuoreka [JOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
IInaBienue u oTBepeBaHNe

18 KPHUCTATIIMYECKUX I;gﬂ V nenvHas bubmoreka HOK

P e https://m.edsoo.ru/ff0a71d2
TEII0TA [UIaBICHUS
JIaGopaTopHas paboTta
19 "On Ie) eJIEHI/Iep €JILHOH TEIIOTHI bubmiorexa LIOK
peil }"{1 https://m.edsoo.ru/ff0a72fe
[UIABJICHUS JIbIa

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Temiora bu6nunorexa LIOK

Hapoo6pa30BaHH51 1 KOHACHCAINHU.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTh TEMIIEPATYPHI
KUICHUS OT aTMOC(EPHOTO
JTaBJICHUS

22

23

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOW BJIAXKHOCTH
BO3ayXxa"

Pewenune 3anau Ha onpeneneHue
BIIQKHOCTH BO3/yXa

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMTIBL paOOTHI TETIIIOBBIX
nsurareneil. [lapoBas TypOuHa.
JlBuraTens BHYTPEHHETO CTOPAHMS

25

KII/I TerutoBoro aBuratessi.
TennoBble ABUTATENH U 3aILUTA
OKPYKaroIE Cpebl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpPAaHCHHA U ITPCBPAIICHUA
SHCPIHU B TCIJIOBBIX ITPpOLCCCax

27

28

29

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe ""TennoBbie IBICHUS.
M3menenue arperaTHbIX COCTOSTHHI
BemiecTna"”

KonTponbhas pabota mo Teme
"TerutoBble siBieHus. M3Mmenenue
arperaTHbIX COCTOSIHMI BeniecTa"
Onektpusanus ten. [[Ba pona
ANEKTPUUECKUX 3aPs 0B

bubmmoteka IIOK
https://m.edsoo.ru/ff0a83f2

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue
"OnekTpu3zanus Tea UHAYKIUEH 1
IIPU CONPUKOCHOBEHHH "

31

B3aumoneiicTBue 3apsKeHHBIX Tell.
3akon Kymnona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIeKTPUUIECKOE TOJIE.

but6mmorekxa [IOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

HanpsxeHHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnmn cynepno3suuuu
ANEKTPUYECKHUX TOJEN

https://m.edsoo.ru/ff0a8a0a

Hocurenu snekTpuueckux 3apsiioB.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa
[IpoBOgHMKY U TUANEKTPUKH. 3aKOH bubnuoreka [JOK
34 .
COXpPaHEHUSI JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pewienue 3a1au Ha npuMeHEHUE bubmmoreka [JOK
35 8 :
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
Dne €CKHH TOK, yCJIO €ero
% cymeermonamns, Neroummcn Bu6morera LIOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmnorexa LIOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicrBue
38 AIIEKTPUIECKOTO IOJIS Ha 1
MIPOBOJIHUKH U TUDJIEKTPUKH"
39 DIIeKTPUUYECKHUI TOK B METAJIIaX, bubnnorexa [JOK
JKUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuueckas Lemb U e€
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas pabota
41 "I;/II;IMeT eI;He u eF; Tmplz)l:;gﬂe cTI/IJILI 0.5 bubmmorexa LIOK
" p peryHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIPSIKEHNUE.
Bonbr™merp. JIabopaTopHast pabota bu6muoreka [JOK
42 " 0.5 .
N3MmepeHne u perynmpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
C .
OTIPOTUBIIEHUE MPOBOTHUKA BuGmorexa LIOK
43 VY enpHOe COPOTUBIICHHE

BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8a0a
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https://m.edsoo.ru/ff0aa738

JlaboparopHas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO

bubnunoreka LIOK

44 COIPOTHUBIICHHUS IPOBOJIHUKA OT €ro https://m.edsoo.ru/ff0aa738
JUTHBI, TIJIOMIA U TIOTIEPEYHOTO
ceueHus u matepuana”
3aBUCUMOCTH CHJIBI TOKA OT
45 HanpsbkeHus. 3akon OMa s Bubmiorexa LIOK
P ’ A https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
JlaGopaTtopHnast pabota
"UccnemoBanue 3aBUCUMOCTH CHJIBI
46 TOKa I/IH ero uepe3 pe3rucTop, OT Bubmiorexa LIOK
» MY pes p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HaIpsKEHUs Ha pe3ucrope”
47 [TocenoBarenpHOE U apaLIeIHLHOE
COCTMHCHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
IIpaBUJIA CJIOKEHUS HAIIPSDKEHUN Bu6moreka [JOK
48 .
IIPY MOCIEA0BATEIIEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas pabota "IIpoBepka
IpaBuJia JJisl CUIIBI TOKA IIPU bubmuoreka [IOK
49 .
MapajuIeIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopon"
Pemenne 3amau Ha MpUMeHEHNE
50 3aKOHAa OMaI[ IS a3JII)I/IqH0r0 Bubmaorexa LIOK
JULA P https://m.edsoo.ru/ff0aaf8a
COCJTMHEHUS TIPOBOIHUKOB
Pabora 1 MomHoOCTH
51 DJIEKT I/I‘{eCKIg)IFO TOKa. 3aKOH Brbmrorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
J[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenre paboOThl U MOITHOCTH bubmiorexa LJOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
53 DIIeKTPUUYECKHE IIETTH | bubnuotexa [JOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

OTPEOUTENH IEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660

ITocTossnabIe MAarHuThbl, UX

54 N
B3aUMOJIEHCTBUE
VYpok-uccinenosanue "MN3yuenue bubmmoreka [JOK
55 . " 1 .
OJIEU MTOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe mone. MarauTHoe I1oe
56 3eMIIM U ero 3HaueHHe I )KU3HU Bubmnorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIIEKTPUUECKUE 3apAIbL.
57 3apsKeHHbBIE TCJII)a 1500504 e bubnnorexa [JOK
P o " https://m.edsoo.ru/ff0abd2c
B3auMoaehcTBUA. [10CTOSTHHBII
ANEKTPUUECKUH TOK"
KoHTpoinbHas pabota 1o Teme
"DIeKTpUUECKHE 3apsiIbl.
3apsKEeHHBIE Tela U UX
58 B3§HMOJ1€I710TBH$I ITocTosHHBIN bubnorexa LLOK
. https://m.edsoo.ru/ffOabea8
INEeKTpUYECKUi TOK" /
Bceepocculickas npoBepoyHast
pabota
PesepBHblit ypok. Pabora ¢
TekcTtaMmu 110 TeMe "T1oCTOIHHBIH
59 3JIEKTpUYeCcKuil TOK" / bubmoreka HOK
p _ https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabora
OnpIT IOpcrena. MarauTHoOE moJjie
60 JIIEKT I/II:IGCKI([)FO TOKa Marsuraoe brbnnoreka [JOK
p https://m.edsoo.ru/ff0acld?
MOoJIe KaTyIIKA C TOKOM
[IpumeHneHne DIIEKTPOMArHUTOB B
P p bu6nunorexa LIOK
61 texHuke. Jlaboparopras padota 0.5

"N3yueHue neiCTBUS MATHUTHOTO

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MOJIsI HA POBOJHUK C TOKOM"

62

DNEKTPOBUTATEIH TIOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHcTpynpoBaHue U U3ydeHue
paboThl AneKTpoABUTaATENS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86c

63

Omnbitel @apazes. 3akoH
3IEKTPOMArHUTHON MHYKIUH.
[IpaBuiio JleHna

64

Dnektporereparop. CrocoOs
MOJTYYCHUS DIIEKTPUICCKON
SHEPruu. DJIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPIrUu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM padoTe
10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DIeKTpUUECKUEe U MarHUTHBIE
ABJICHUS"

PezepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeroBeie
SIBJICHUS"

PezepBHblit ypok. Pabora ¢
TeKCTaMHu 110 TeMe "MarauTHbIe
SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

145

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KVIACC

Kosaun4yecTBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoabnbie  Ilpakruyeckue fll3y'leﬂl/lﬂ gﬁl?aI;OBaTeﬂbele
padoThI padoTshI pecype

1 MexaHnyeckoe ABUKEHUE. 1
MartepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIuHeHOe

4 nBixkeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JIBOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PAaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

8 CBobonHoe najenue tei. OnbIThl 1
lamunes
PaBHOMEpHOE IBUKEHUE TIO

9 okpyxHocTu. [lepuon u yactora 1 bubmuoreka [IOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{eHTpOCTpEMUTEIIBHOE YCKOPEHHE 1

11 [Tepssiit 3akoH HeloToHa. BekTop 1 bubnnoreka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

CHJIBI
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHopelicTByIOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HproToHa. bubmuorexa [JOK
Cyniepnio3unust CUi https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEHUE bubnnoreka [HOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3agau mo teme «Cuna
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Omnpenenenne KECTKOCTU bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [IOK
18 Cuna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
J
20 "Sgogaggﬁx Il)ce(lg?bT(;H WEHTa bubmorexa HOK
pen QUi https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIBKCHHUS
P "
n | e s e S Bt LOK
Ha. YOpYrocti. https://m.edsoo.ru/ff0afbge
TpEeHUs
2 tarotems Veropenme cnoBomors Bubmnoresa [1OK
) p a https://m.edsoo.ru/ff0af044
MaacHus
VYpok-koHpepenius "JIBuxenue Ten
23 BOKPYT TPaBUTAIIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"
24 Pemenne 3amay mo treme "Crita bu6mmoreka [JOK

TAXKCECTU U 3aKOH BCCMUPHOT'O

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

TATOTEHUS"

[IepBas kocMu4eckast CKOpOCTb.

bu6mmoreka [IOK

25 HeBecoMocTh u neperpy3ku https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuanibHOU TOUKH.

AOCOIIOTHO TBEPJIOE TEIIO.

26 PaBHOBecue TBépﬂoro Tena ¢ Eubmorexa LIOK
cHe TBepa https://m.edsoo.ru/ff0afe36

3aKpeIUIEHHON OChIO BpallleHHUS.

MowmeHT cunbl. LleHTp TsxecTn

PaBHOBecue MaTepuabHOW TOYKH.

AOCOIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpaOTO TENA C
3aKpeIIEHHON OChIO BPAILlCHMUS.
MowmeHT cunbl. LleHTp TsxecTn

28 Pemenue 3agau no reme "MomeHT bubmuorexa [JOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe

29 1o ieMe "MexaHquPCKoe I[BI/II))KCHI/IG bubimorexa [IOK

. " ’ https://m.edsoo.ru/ff0b0408
BzaumopetictBue Ten
KoHTponbHas pabota 1o Teme
30 "MCXElHI/I‘IGCK(lje BIDKCHHE Eubmorexa IIOK
N A " ’ https://m.edsoo.ru/ffOb06ec
BzaumopetictBue Ten
Nmnynsce Tena. IMITynbsc CHIIBL.

31 3aK0H COXpaHEHUsI UMITYJIbCa. bubnmnorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE
Pemenne 3aa4 mmo teme "3akoH bu6nmoreka [JOK

32 " :

COXpaHEHHUs UMITYyJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHdpepenuus "PeakTuBHoe
JIBUJKECHHE B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
34 Mexannueckasi paboTa U MOIITHOCTh https://m.eds0o.ru/ffob0as4
35 PaboTta CHIIBI TSDKECTH, CHIIBI bu6mmorexa [JOK



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

YIPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/ff0b0db8

JlaboparopHas paboTa
«Omnpenenenue paboThl CUIIbI TPEHHSI

36 MIpU PaBHOMEPHOM JBUXKEHUU Teja
110 TOPU3OHTAIIBHOM MOBEPXHOCTH
37 CBs13b SHEpruu U paboThlI.
[TorennmansHas 3HEPrUst
38 Kunernueckas sneprus. Teopema o bubnnoreka [HOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bubnuorexa [JOK
3aKOHA COXPaHEHUs] SHEPTUM» https://m.edsoo.ru/ff0b12fe
a1 KomnebaTenpbHOE IBH)KCHHE U €TI0 bubmuorexa [JOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
3 0 .
p | mopeme ot Buonsa LOK
THA ' https://m.eds00.ru/ff0b20f0
Pe3onanc
43 MareMaTH4eCcKUil U NPy KUHHBIN
MasiTHUKA
VYpok-uccienoBanue «3aBUCUMOC
44 nep I/I:oHa I?o;ega:;ﬁ (<)<T ;;T?(/)ICT:IB bubmorexa LIOK
PHOZ https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpainienue sHepruu npu
MEXaHUYECKUX KOIeOaHUsIX
JlaboparopHas paboTa
46 «Om I; Tenre):lfmilt){ac;ﬂm U Tieprojia buGmorexa LIOK
DEACIE pHoA https://m.edsoo.ru/ffOblaec
KoJIeOaHU# IPYKUHHOTO MasiTHUKA)
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHMOCTHU NeproJia KojaeOaHHii bubnnorexka [JOK

rpy3a, MOJABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BosiHbl. CBOMCTBA
MexaHW4YeCKUX BOJIH. [IpomonbpHbIC 1
MONEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koupepenuus "MexaHHueCKue
BOJIHBI B TBEP/IOM TelIe.
CelicMnueckue BOJIHbI"

50

51

52

3Byk. Pacnipoctpanenue u
OTPaKECHUE 3BYKa
Ypok-uccnenosanue "HabmroaeHue

3aBUCHUMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YabTpazByk u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "3aKOHbI COXpaHEHHUSI.
Mexannueckue Kojie0aHusi ¥ BOJTHBI"

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

55

KonTponbHas padbora no teme
"3aKOHBI COXPaHEHUS.
Mexanuueckue KoieOaHusi ¥ BOJHBI"

56
57

58

59

60

DIIeKTPOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH
VYpok-koHpepenmus "llkana
AIIEKTPOMAarHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX
BOJIH Ul COTOBOM CBsI3H"
Ypok-uccnenosanue "M3ydenne
CBOICTB 3JIEKTPOMarHUTHHIX BOJIH C
HOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemienne 3amad Ha OMpCACIICHUC

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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HaCTOTHhI U JJIMHBI
3J'IeKTp0Mal"HHTHOfI BOJIHBI

DNeKTpOMarHuTHast IPUPO/Ia CBETA.

bu6mmoreka [IOK

61 Ckopoct ceeta. BoHosbie https://m.eds0o.ru/f0b31d0
CBOICTBA CBETa
Hctounuku cBeta. IIpssMonuneiiHoe
62 acIIpOCTpaHEHUE CBIG)Ta 3arMeHus bubmiorexa LHOK
pactipoctp : https://m.eds00.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpakeHUs CBETA. 3epKalia.
63 PemeHHep3a ay Ha II HMeHerI){I/Ie bubmiorexa HOK
A p https://m.eds00.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
[Ipenomnenue cBera. 3aKOH bubnnoreka [JOK
64 :
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcronp30BaHKE MOJIHOTO bubmuorexa [JOK
65 ]
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ff0b3c5c
OIITUYECKUX CBETOBOIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 TIPEJIOMIICHHUS] CBETOBOTO JIyda OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crexio""
VYpok-koHpepeHIus
"M cmonp30BaHUE TIOTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBSI3b"
bu6mmorexa [IOK
68 JInnsel. Onrrnyeckas cuia JINH3bI https://m.edsoo.ru/FOb32e
69 ITocTpoenune N300pakeHUl B TMH3AX Bubmiorexa HOK
P p https://m.edsoo.ru/ffOb444a
70 JlaGopaTtopHnast pabota bubnmnorexa [JOK

"Onpenenenne GOKYCHOTO

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b3c5c
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pacCTOsTHUS U ONTHYECKOM CHIIbI
cobuparomiei TuH3bI"

71 Ypok-koHpepenus "OnTuiyeckue bubnmoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak onTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koubepentus "JlepexTor
3peHus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

74 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota "OmbITHI 11O

A3JI0’KEHUIO OEJIOT0 CBETA B CIIEKT
75 E BOCIIPUSATHUIO [IBETA IIPEIMETOB HII)DI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
WX HaOJIO/ICHUHU Yepe3 [[BETOBBIC
bmbTph"
VYpok-npaktukym "BoaHoBbIE

76 CBOICTBa CBETa: JUCHEPCHUS,
uHTepdepeHms u qudppaxnus'

77 Omneitel Pesepdopia u muranerapHas bubnmnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma
bopa
41

79 atowow. Knanrut Junciivarsie utmiorera LIOK

' ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI

80 Ypok-npaktukym "Habmronenue bubnmuorexa [JOK
CIIEKTPOB UCITYCKaHUA" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUOBI bubmioreka LIOK

https://m.edsoo.ru/ff0c1672

82 CrtpoeHue aTOMHOTO si1pa. bub6nuorexa [IOK



https://m.edsoo.ru/ff0c0a7e
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Hyxnonnas moneins

https://m.edsoo.ru/ff0c18ac

83 PaanoaktrBHBIE TpEBpALLICHHUS. bubnnoreka [HOK
N3oTomnbl https://m.edsoo.ru/ff0clald

84 Pemienue 3amay no teme: bubmuorexa [JOK
"PanuoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmaga
Ypok-koH(pepeH s

86 "f?a IzloaKngII){bléI U3JIYYCHHS B buGmnorexa LIOK

5 yi " https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakuu. 3aKOHBI
87 C(flx paHeHEﬂ 3aus{110130r0 " bubmmorexa LIOK
P p https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 DHeprusi CBSI3U aTOMHBIX SEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "Snepueie
peakuun"

90 Peakuuu cunrtesa u neneHus saep. bubnuoteka [JOK
Ucrounuku sneprun CostHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

91 JHepreruka. Jlencreus
pPaIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE€ OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM padoTe

92 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnnoreka [JOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBsle siBieHus"

KonTpomnpHas pabota mo Teme
93 "DEeKTPOMarHuTHOE TMOJIE.
DIIEKTPOMAarHUTHBIE BOJTHBI.
KBanToBbie siBeHus"
94 [ToBTOpeHme, 0600IICHNE. bu6nmoreka [JOK

JlaGopatopHble paboThI IO KypCy

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c18ac
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"Bzaumoneicraue teia"

[ToBTopenue, 0600mmenue. Pemenne

95 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 1 bubmorexa LIOK
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

14

1.5

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
IIPY 3TOM NEPEBOAUTH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIEATh

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PUINUECKUX SIBICHUN

OINUCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (pU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YeMbIX BEJIWYHMH, HX
0003HAYEHUsI W E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (U3MUECKYI0 BEIMYUHY C
JPYTUMHU BEIUYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCINYMH

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SABJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa M 3alMucCbiBaTb €ro MareéMaTH4CCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBIICHHS, TIPOLIECCH U CBOKCTBA TEIl, B TOM
qyuciae M B KOHTEKCTE€ CHUTYyalluii NpPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh NPHUYMHHO-CIICICTBEHHBIC CBS3H, CTPOHTH
oObsicHeHHe M3 | — 2 JIorMYeckux IIaroB ¢ omopoil Ha 1 — 2
M3yYCHHBIX CBOWCTBAa (DM3MUYECKHUX SIBICHUH, (U3MYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U




1.8

1.9

(bopmynbl, CBs3bIBaOIIUE (U3UUECKHUE BEJIWYMHBI: Ha OCHOBE
aHajM3a  yCJIIOBMS  3aJadyd  3alMChIBATh  KPAaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOIHTH
pacuéTbl, HAXOIUTh CIIPABOYHbIC JAaHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIUCTUYHOCTH  IIOJYyYEHHOMU

(bu3nYecKoil BETUYNHBI

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(¢U3NYEeCKUX METOJOB, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MpPENrnoyiokeHue  (TUmoresy),  pas3audath U
UHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €TI0 pE3yJibTaTaM

MPOBOAUTh OMBITHI MO HAOIIOACHHUIO (PU3NYECKUX SIBICHUN WU
¢u3nUecKux  CBOWCTB  Te:  (DOpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3alIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

1.10

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMKUCHIBATh MMOKa3aHUS MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOrO HCCIeIOBaHMsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpeaIoKEeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCHUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHUA

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHHs (PU3UUECKUX BEJIWYHH, CIETys
MPEMIOKEHHON  MHCTPYKIMM: TIPU  BBIINOJHEHUN H3MEPEHUI
coOMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

1.13

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaThb IMPUHLUIBl JCHCTBUS HM3yYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,

UCIIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBIECHUN U




HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

1.19

8 KUIACC

NPUBOANTH TpUMEpPHl (HAXOIUTh HWH(POPMAIMIO O MPHUMEPAX)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (U3MYECKMX  3HaHUH B
MOBCETHEBHOM KM3HU Il oOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHYECKOIO

MOBEJICHUS B OKPY’KaIOIIeH cpejie

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYyTEM CpPaBHEHHS Pa3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHul
Hay4YHOINONYJIAPHYIO  JUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu HHTepHeT, BlIageThb
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaLIUY U3 OJHOM 3HAKOBOU CHCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BAaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

MpU  BBIOJIHEHUW  y4EOHBIX MPOEKTOB M HCCIENOBAaHUM
pacmpenenaTh O0S3aHHOCTH B TPYIIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCIUTh 3a BBIIOJHEHHUEM ILIaHa
JIEMCTBUM, aJeKBaTHO OIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHMs

11

HUCIIOJIb30BaTh IOHATHA




1.2

13

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SBJICHUC

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY>KaloIlleM MHUpE, B TOM 4Hciie (U3NUYECKUe SIBICHHUS B MIPUPOJIE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 3a7auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUIN

14

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEJIUYMHBI, IPU ONHUCAHUM IPABUIIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
0o0O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYNH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Yysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nomoubio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a7aud B 2 — 3 IEHCTBUS, UCIIONb3Yys 3aKOHBI U
¢bopMynbl, CBs3bIBalOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJlM3a yCJIOBUA 3a/1a4M 3allMCHIBATH KPAaTKOE YCIOBUE, BBIABIIATH
HE/IOCTAaTOK JaHHBIX JUIS pelIeHHs 3a/aud, BBIOMpPATh 3aKOHBI U
(dhopMyIibl, HeoOXOIUMBIE AJisi €€ pelleHus, IPOBOAUTh PAcUEThl U
CpaBHUBATh MOJYYEHHOE 3HAaueHUE (U3NYECKOH BEIMYUHBI C

U3BECTHBIMU JaHHBIMHU

1.8

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(U3NYECKUX METO/IOB, HCIIONB3Ysl ONUCAHHWE UCCIECIOBaHMA,
BBIIEIIATH IPOBEPAEMOE NPEAIIONIOKEHUE, OLICHUBATh IIPAaBUIBLHOCTH

nopsaaKa IMpoBCACHUA UCCIICAOBAHUS, NCTIATh BHIBOAbI

1.9

INpOBOAWUTL OIBITHEI IO HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUM WU

(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  IMPOBEPSIEMBIC




1.10

NPENOoJI0KEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

BBITIOJIHATH MPSIMbIE M3MEPEHUSI C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPELTHOCTH

1.11

1.12

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJB30BAHUEM IIPSAMBIX HW3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cileqysd MpeAJoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYYEHHONW 3aBUCUMOCTH B BUJIE TAOJIULl U TpauKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

MPOBOAUTh  KOCBEHHBIE HU3MEpPEHHUS  (PU3UYECKHX  BEIMYUH:
IJIAHUPOBaTh ~ M3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpEeUIOKEHHON HWHCTPYKIUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

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

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U H3MEPUTETIbHBIC
HpI/I60pI)I 10 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIAATb CXCMbI
ANEKTPUYECKUX IIeTel ¢ TMOCIeOBAaTeIbHbIM U TMapallIebHBIM
COCJIMHEHUEM DJIEMEHTOB, pa3jnyas yCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IeTeH

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMALHIO O TpHUMEpax)
IMPAKTUYICCKOT'O HUCITIOJIB30BAHUA (1)I/ISI/I‘IGCKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM Ui oOecriedeHuss Oe30MacHOCTH IpHU
oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,
COXPAHEHUS 3JIOPOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPY>KaIOUIEH cpenie

1.17

OCYIIECTBIATh MOUCK HH(OpMaUK (U3UYECKOTO CONEpKaHUs B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIMOJIHUTCIIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4yHO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEp KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTs HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAITUH U3 OTHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MYECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOMN UIT UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YUYECHHbIM MOHATUWHBIN amnmapar

Kypca GU3UKH, COIPOBOXKAATH BBICTYIJICHHUE MTPE3CHTALINCH

1.20

9 KJIACC

IIPY BBIINOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUIN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIQJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SBJICHUC

1.3

pacro3HaBaTh TMPOSBICHWE HW3YYCHHBIX (U3UYECKUX SIBJICHUN B
OKpY’KaroIllleM MHpE, B TOM Yuciie GU3NYECKUe SIBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SIBICHUI

14

OIMUCBIBATH H3YYCHHBLIC CBOMCTBA Tel H (I)I/ISI/I‘-IGCKI/IG SIBJICHHA,

HCIIOJIB3YA (bnzpmecxne BCJINMYXHBI, IIPH OIHCAHUKU IIPABUIBHO




TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUs] U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCMOCTEMN

(U3HYECKUX BEIIMYUH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOopMyIIMpPOBKY 3aKOHa H 3alHUChIBaTh €ro MaTeMaTHYeCKOe

BBIPA’XCHHUC

OOBSACHATH (PU3UUECKHE MTPOILIECCH M CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE€ CHUTYallMid MPAaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISBIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YCHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

pemiats pacué€THble 3a7auyu (Omuparonyecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yysl 3aKOHBI U (OPMYJbI, CBS3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJlauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBJISITH HEJOCTAIONINE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U JOPMYJIIbI, HEOOXOAUMBIE
JUTSL PEIIeHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

pacrio3HaBaTh IMpOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMpPU TOMOIIH
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHUSL, BBIICIIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJAbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJICHHIA U OTTBITOB

1.9

1.10

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATENBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 060pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEPEHU,
OTpeIesisisl CpeHee 3HAYeHHe H3MepseMOoil BeauuuHbl ((HOKyCHOE
paccrosiHie coOuparoIiel JTHH3bI), 00OCHOBBIBATH BBIOOP crocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MpUOopa)

1.11

IIPOBOAWUTE HUCCIICAOBAHUC 3aBUCHUMOCTCH (bI/ISI/ILIeCKI/IX BCJIIMYHUH C




1.12

KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHs  (PU3MYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ HM3MEPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs, CIEAYys IPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYECHUE BEJIWYMHBI W AHAIU3UPOBATH
MOJIyYEHHBbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

1.13

1.14

coOmogaTh mMpaBWiia TEXHUKM Oe30macHOCTH mpu  pabore ¢

1abopaTopHBIM 000PYTOBAHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DU3MYECKUX MOJelneil:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHUK CBETa, JyY, TOHKas JHMH3a, IJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

1.15

XapakTepu3oBaTh MPUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOIECCOB MPH PEIICHUH Y4eOHO-ITPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl TOCTPOSHUS M300paKEeHUH B IIJIOCKOM

3epKajie ¥ COOMparoNIeH JTNH3e

1.17

MPUBOJUTE TpUMEphl (HaXoAWTh HH(MOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecriedeHuss Oe30MacHOCTH Mpu
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO

MOBEICHUS B OKPYKAIOLIEN cpee

1.18

OCYILIECTBIATh NMOUCK HH(pOpMAIMK (PU3HUECKOTO COACpKaHHS B
cetu VIHTEpHET, CaMOCTOATENBHO (hOpMyIHpys MOUCKOBBIH 3aIpoc,
HaXOJWUTh IYTH ONPEACICHUS JIOCTOBEPHOCTH  MOJIYYECHHOM

nHpOpMauu Ha OCHOBE MMEIONTUXCS 3HAHWU W JOTIOJTHUTEIBHBIX




HCTOYHHUKOB

1.19

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NpPUEMaAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe HWH(GOpPMalUU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO MPEICTABIIATh PE3YJIbTAaThl MPOSKTHON HITN
HCCIEAOBATENIbCKOM  NE€ATENIbHOCTH, IPU  3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUMHBIN anmapar H3y4aeMoro
pasnena (U3MKU M COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

1.21

MIPH BBITIOJTHEHUHU y4eOHBIX IPOCKTOB U UCCIICAOBAHUHN (PU3UIECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ] B JESATEIBHOCTb TPYIIbl, BBICTpPAaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MHUPA

®duzuka — Hayka O MpuUpoae. SIBICHHS NPUPOIBL.
duznueckre SBICHUS: MEXAaHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

duzuyeckne BenuuuHbBL. M3MmepeHue (U3HUECKUX
BenuuuH. @Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTE3,
9KCIICPUMCHT 110 TIIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

Omnucanue (I)I/BI/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOACIEH

[TpakTryeckue paboOTHI:

###Par#H#113mepenne paccTOSIHUM.
H#HiHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#H##Par###13mepenne TemrepaTypbl TpPH  TIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEH1A O CTPOEHNU BEILIECTBA

#HH#Par###CTpoeHue BellecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOUINE JHCKPETHOE

CTPOCHUC BCUICCTBA

#H##Par### ]| pmkenne  vactunr  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHS YaCTHUIl C TEMIIepaTypoi.

BbpoynoBckoe nBmxenue, uddysus

7 KJIACC
Kon Kon
pasaea JIEeMEHTA
1.1
1.2
1.3
1
1.4
15
2.1
2
2.2
2.3

B3anmoneiicTBre YacTUIL BEIIECTBA: MPUTSHKEHUE U




OTTAJIKUBAaHHUC

24

H##H#Par### ArperaTHoie COCTOSIHUS BEILIECTBA:
CTpOGHHE  Ta30B, KHUIKOCTEH U TBEPABIX
(kpucTainyeckux) Teil.  B3auMocBsizb  Mexay
CBOMCTBAMM  BEIECTB B  Pa3HbIX  arperaTrHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IbI

2.6

[TpakTuyeckue pabOTHI:

#H#H#Par###0O1eHKa 1uaMeTpa arToMma METOJI0OM PSI0B (C
UCTOJIb30BaHueM (Gotorpaduii).

#HHPar###ONeITEL 10 HAOIIOAEHHWIO  TEIUIOBOTO
pacIIupeHHsI Ta30B.

#HAHAPar#H#0OnbITl 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#i#HPart##Cropoctb.  CpenHsisi  CKOpPOCTh  IpHU
3.2 HEPAaBHOMEPHOM JBM)KEHHMH. Pacu€r myTw m BpeMeHHU
JBUKECHUS
SBnenue uHepuuu. 3akoH MHEepuuu. B3aumoneiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHMSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par##notHocTs BemecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMa BeIlecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aMO/IEHCTBHUS TEIN
36 Cwia ynpyrocty u 3akoH ['yka. M3mepeHnue cuisl ¢
' MIOMOUIbIO JUHAMOMETpPA
3.7 H#H#Par###IBnenue tarorenus u cuia Tsokectd. Cua
' TSKECTH Ha JpYrux maHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar###CnoxeHne cui, HalpaBIEHHBIX 10 OJHOU

npsMoid. PaBHoieliCTBYIO1As CHIT




3.10

[TpakTuyeckue pabOTHI:

Onpenenenre CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(mapuka B OJKUAKOCTH, MOJETH BIIEKTPUUYECKOTO
aBToMOOWIsE W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHA Opycka WIM IIapuka II0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OmnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON Criibl. OMBITBI, JIEMOHCTPHPYIOIIHE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tejla U

XapakTepa CONPUKACAIOLINXCS IOBEPXHOCTEN

3.11

®OuU3NIECKHEC SIBICHUS B pupoac: NpuMEphbl AIBUXKXCHUA C
Pa3iIM4HbIMU CKOPOCTAMU B JKHBOH U HEXKMBOU mpupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

3.12

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, MNOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

Hasnenune TBEpaoro Ttena. CrnocoObl yMEHbBLIEHHUS WU

YBCIUUYCHUA OaBJICHUA

4.2

4.3

JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Taza OT
00BEMa, TeMIepaTypbl
[Tepenaua naBneHust TBEPABIMU TEIAMU, KUAKOCTSIMU U

razamu. 3akoH Ilackansg. [THeBMaTHUEeCKME MAITUHEI

4.4

3aBHUCUMOCTH JaBJICHUA JKHUIAKOCTH OT FJ'Iy6I/IHH.
I'mppocratnyeckuit rnapaaokxc. Coobmarormuecs

cocynsl. ['uapaBinueckre MeXaHHU3MbI

4.5

Atmochepa 3emsun u  aTMocepHOe J1aBICHHE.
[TpyyrHBI CYIIECTBOBAHUS BO3IYIIHOM 0OOJIOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HaJ YPOBHEM

Mopst

4.6

W3mepenne armocdepHoro napneHusi. [Ipubopsr ams

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBrE XUAKOCTH W ra3a Ha MOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnnasanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Telda B BOJIE OT
00béMa TOTpYKEHHOW B IKHIKOCTb 4YacTW Tena.
OnpeneneHre BBITAIKUBAIOIIECH CHUJIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpyXkEéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIICH
Ha TEJI0 B JKUJAKOCTU, OT Macchl Tela. OIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh  BBITAJIKHUBAIOLIECH
CHUJIBI, IEHCTBYIOILEH Ha TEJIO B KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOU B XKUIKOCTh YaCTH Te€Jla U OT IVIOTHOCTH
xkugkoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHUE JIOJKM U  OIpejaesieHue  eé

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SABJICHUA B nmpupoac: BIIMAHHUC
aTMOC(I)epHOI‘O JaBJICHHUA  Ha JKMBOM OpraHusM,

TJIaBaHue PhIO

411

TexHudeckue yCTpoWCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJIONPOBOJA, TUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HAcoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

- [TpocTele MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koapduuuent

55 MOJIC3HOT0  JEWCTBUS  MEXaHH3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus

58 [Tonnas mexaHuyeckasi SHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUMA MEXaHHUYECKOM SHCPTHUU




5.9

5.10

[TpakTuyeckue pabOTHI:

###Par###Onpeneneaue padbOThl CHUJIBI TPEHHS TIPHU
pPaBHOMEpPHOM JIBUKCHUHU TeJla MO TOPU30HTAIBHOM
nosepxHoctu. lMccnenoBaHue YCIOBUI paBHOBECHS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

du3nyeckue SBICHHUSI B npupoac: pbHaru B TEJIC

YCJIOBCKA

5.11

8 KVIACC

TexHuueckne yCTpOMCTBA: pblUar, MOABUKHBIA U
HEMNOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

Kon Kon
pasaena JIEMEHTA

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTPOEHHs BelecTBa. Macca U pa3Mepsl
MoJieKyl.  OmbITBl, IOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUHU

Mogenu TBEPAOro, JKUAKOIO M Tra3000pa3HOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHNE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IOJIO)KEHUH MOJIEKYJIIPHOKMHETHYECKOU

TEeopuu

6.4
6.5

CwmaumnBaHUe U KalmuJIIIPHBIC ABJICHUA

TennoBoe paciiipCHuC U C:KaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O IBHMXKXCHHA YaCTHUI]

6.7

Buytpennsis SHEPrusl. Croco6s1 W3MEHEHUS

BHYTPCHHEH DHEPTuu: Tervioneperada U COBEpPIICHHE




paboThI

68 Bunpl TEIUIONEPEAUU: TEIIONPOBOJHOCTD,
' KOHBEKIIMSI, U3JTy4YEeHUE
KonngectBo  TemnoTel.  YienbHas — TEIIIOEMKOCTb
6.9
BELIECTBA
TennooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHME
6.10
TEIJIOBOro OajaHca
6.11 [InaBneHne W  OTBEpAEBaHUE  KPUCTALIMYECKUX
. BEUIECTB. ¥ AelIbHas TEIUIOTA IJIaBICHUS
[TapooOpa3zoBanue u  KoHJeHcauus. Mcnapenue.
6.12 Kunenue. VYnenbHas Temiota napooOpa3oBaHUS.
. 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CTOPAHMS
[Mpunnuner  pabotsl  TerioBbix aurareneid  KITJ]
6.15 TEIUIOBOTO JIBUTaTelNs. TeruioBble JBUraTeN U 3aluTa
OKpYXKaroIlen cpesbl
3aKOH COXpaHEHUs M MpEeBpallleHUs] SHEPruu B
6.16
TEIUIOBBIX ITpoLeccax
[TpakTideckue paboThI:
HHHPar###OnbITEl IO OOHApY)KEHUIO JEHCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKESHHUS.
H#HAHPar#H##0nbITBL IO  BBIPAILIMBAHUIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WK caxapa.
6.17 #HH#HPar###OnpITel  mo  HaOMIONEHUIO  TEIJIOBOTO

pacIIMpPEeHHs] Ta30B, )KUJIKOCTEN U TBEPABIX TEll.
#H##Par###OnpeneneHue naBIeHns BO3Iyxa B OaljloHe
HIPUIIA.

#HHHPar###0nbIThl, NEMOHCTPUPYIOLIUE 3aBHCHUMOCTD
JABJICHUS BO3[yXa OT ero oO0bEMa M HarpeBaHUS WU

OXJIAXKACHUA.




###Par##1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JUIMHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIIepaTyphl.
###Par##HaOnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEIIHUX CHUJI.

###Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIyUEHHOTO BOJION NHpH TEMJIOOOMEHE C HarpeThbiM
METaJUTMYCCKUM ITUITHHAPOM.

###Par#H#O0npeneneHne  yAeIbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpolecca HCIIapeHus.
#H#Par###OnpeneneHue OTHOCUTEIBLHON BIIAXHOCTH
BO3/TyXa.

#HH##Par###OnpeneneHue yAETbHON TEIUIOTHI

IIJ1aBJICHUA JIbAA.

6.18

6.19

dwusnyeckue SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaMWUIAPHBIC SIBICHUS B TPHUPOJIE,
KPHUCTAIIJIBI B IPpUpO/Ie, n3nydeHune ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, uHesl, CHeTa.

TexHuueckne yCTpONCTBA: KamWUIAPBI, IPUMEPHI
MCIOJIb30BAaHUs KPUCTAIIOB, KUJAKOCTHBIN TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPECHHCTO CrOpaHU.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posa dIeKTpUIECKUX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
7.2 (3aBUCUMOCTD CHJIbI B3aMMOJICHCTBHS 3apsKEHHBIX TEI

OT BEJIMYUHBI 3apsI/IOB U PACCTOSIHUSL MEXKIY TEIaMH )




DneKTpuuecKoe noJe. Hanpspok€HHOCTD

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu
AIIEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJeMEHTapHbIN
7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
- ONEeKTpUYeCKU  TOK.  YCIIOBUSL  CYLIECTBOBaHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHHKHM MOCTOSIHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTPUUECKOE
' HaTpsDKEHUE
29 CormnpoTHBiIeHUE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa aJ1g y4acTka 1enu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH JNEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DNEeKTpUYeCKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSHHBIX
7.14
MarHuToOB
MarnutHoe mnone. MarHutHOe mojie 3€eMIIM U €ro
7.15
3HauYEHUE IS )KM3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO
. ToKa. [I[puMeHeHne 31eKTPOMArHuTOB B TEXHUKE
JleficTBHe MAarHUTHOTO MOJISI HA MPOBOJAHHUK C TOKOM.
7.17 OneKTpoABUTaTeNb IOCTOSHHOTO TOKa. Mcnonp3oBanue

AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U HA




TpaHCIopTe

Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

7.18
uaaykuuu. [Ipasumno Jlenna
DJIEKTPOTreHePaTop. Crioco0sI MOJTy4YEeHUS
7.19 ANEKTPUYECKON  SHEPruu.  DJICKTPOCTAHIIMM  HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTuyeckue pabOTHI:
OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUY TEJT UHIYKIIUEH
U TIPU COTIPUKOCHOBEHUU.
HccnenoBanue [EHCTBUS AJIEKTPUYECKOTO TMOJS Ha
MIPOBOJHHUKY M TUDJICKTPHUKHU.
COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW IEIHU
MOCTOSTHHOTO TOKa.
W3mepeHue u perylimpoBaHHUe CUIIbI TOKA.
N3mepenune u perynupoBaHue HapsHKEHUS.
UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3ucTop, OT CONPOTUBJIEHUS PE3UCTOpA H
HATPSDKEHUS Ha Pe3UCTOpe.
OMBITHI, JIEMOHCTPUPYIOIITNE 3aBUCUMOCTh
7.20 ANEKTPUYECKOTO COMPOTHUBJICHUSI MPOBOJHUKA OT €ro

JUTMHBI, TJI0IAIU ONIEPEYHOT0 CEYEHUS U MaTepHala.
[IpoBepka mpaBUia CJIOKEHUSI HAOpPsDKEHUH TIpu
MOCJEAOBATEIbHOM COEIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia JIjisi CUIIbI TOKA P MapaTIETbHOM
coemMHEHUU pe3uctopoB. OmpeneneHue pabOTHI
ANEKTPUYECKOTO TOKA, MAYLIETO 4Yepe3 PE3UCTOP.
Ormnpeznenenre  MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BBIJIENISIEMOM Ha pe3ucrope. UccnenoBanme
3aBUCHUMOCTH CHJIbI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
HccnenoBanue MarHuTHOTO B3aHUMOJICHCTBHUSI
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHMTHOIO MOJs

MOCTOAHHBIX MAr"HuTOB IIpU HX 06’I)CIH/IHCHI/II/I n




pasaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OT1BITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUIBI
BSaHMOHeﬁCTBHH KaTyIJ_IKI/I C TOKOM U MarHurTa OT CHUJIbI
TOKa M HampaBJIeHUs] TOoKa B Karymke. M3ydeHnue
JICUCTBUS. MAarHUTHOTO TOJISi HAa MPOBOJHUK C TOKOM.
KonctpyupoBanue i M3y4YCHHE paboThl
3JIEKTPOABUTATEIS. N3smepenne KII
AIIEKTPOJIBUraTeNIbHON  ycTaHOBKU.  OmbBITBI 10
HCCJICTOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

®duznyeckue SABICHUSA B Ipupoac: OSJICKTPHUYCCKHUC

SABJICHUA B aTMocq)epe, QJICKTPHYCCTBO  JKHMBBIX

7.21 OpraHMW3MOB, MAarHUTHOE T0JIe 3eMIIH, Ipeiid MOIIFOCOB,
POITE MATHUTHOTO TIOJIS JUTSI KU3HU Ha 3eMIIe, TIOJSIPHOE
CUSTHUE
TexHUYecKkrne yCTPOMCTBA: SJIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKOM SHEPTHUH,
_— AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEIbHbBIC
. AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTEIH, JIEKTPOMATHUT, SJICKTPOIBUTATENb
MOCTOSTHHOTO TOKA, T€HEPaTop MOCTOSHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsieMbie 2IEMEHTHI COACPKAHUS
paszznena AIIEMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe JABWXKEHHE. MarepuaibHas TOYKA.
8 ' Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHNYECKOTO ABIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBMKEHUE




###Par##HepaBHOMepHOE MIPSMOJIMHEMHOE

8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella MU
HEPaBHOMEPHOM JIBUKECHUU
8.5 VYcekopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENMHOE
' JBUOKEHUE
8.6 #H#Par###CBo00o1H0€e nanenue. OnblTel [ anmuies
###Par###PaBHOMEpHOE IBIKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u vactota obpamenus. Jlunelinas u yriosas
ckopoctu. LlenTpocTpemMuTenbHOe yCKOpeHue
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HerotoHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiHPar#t#H## [puHIMIT CyTIepIIO3UITUN CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
513 #A#Par###Cuna TpeHus: cuila TPEHUS CKOJIb)KEHUS,
' CHJIa TPEHUSI ITOKOS, APYTHe BUIbI TPEHUS
#H##Par###Cuna TsDKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaICHUS
a1 IBwxkenne mnmaner Bokpyr Connna.  Ilepsas
15 KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
816 PaBHOBecue MarepuambHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
8.17 H###Par###PaBHoBecHe TBEPIOTO Teja ¢ 3aKPEIIEHHOM
' OChI0 BpamieHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummyibca. UMmyasc cuitsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 Hi#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
592 PaGota cunm TsKkecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPIUuu 1 paboThl
822 [TorennuanbHass »Heprus Tenaa, MOAHATOTO HAaj
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnnanbHas SHEPTUA CXKATON MPY>KUHBI




8.25

8.26

8.27

8.28

###Par###Kunetnueckas  sHeprus. Teopema o

KUHETHYECKOW YHEPTUN
#H##Par###3akoH coXpaHEeHUsS MEXaHUYECKOW SHEPTUH

[TpakTuyeckue paboOTHI:

OmnpeneneHne CpeHel CKOPOCTH CKOJIBbXKEHUs Opycka
WIA JBUKCHUS IIApUKa MO HAKIOHHON IUIOCKOCTH.
OnpezneneHre yCKOpeHUs TeJa PU PAaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHMHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM
JBYKCHUH 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHEC
MIPOMEKYTKH BPEMEHH OIMTHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAJIBLHOTO JIaBJICHUS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Onpenenenne KECTKOCTH TPYKUHBL OmpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM ABMXKEHUU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMPH MOABEME Tpy3a C
WCIIOJIb30BAHUEM  HETOJBHKHOTO W TOJBHIKHOTO
0JI0KOB

dwuzndeckue SBICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI,

JABMKCHUC INIIAHCT Connaeynoi CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpOWCTBA: CIOUAOMETpP, JAaTYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JIBUKCHHE. OcHoBHBIE
9.1 XapaKTePUCTUKH  KOJeOaHW: TEpPHOJ, YacToTa,
aMIUTATY/1a
9.2 MaremMatnyeckuii M OPYKUHHBIA ~ MAasTHUKH.

[IpeBpamienre  SHeprud  Hpu  KoseGaTeTbHOM




JIBIDKCHUN

9.3

9.4

9.5
9.6

9.7

3aryxatomue kosnebanus. BeiHyxkaeHHbsie KoiaeOaHus.

Pe3onanc

Mexanuyeckue BOJHbBL. (CBOHCTBa MEXaHMYECKHX
BoiH. lIpomosnbHble M momnepedyHsle BOJIHBL. JlIMHA
BOJIHBI W CKOPOCTb €€  pacHpOCTpaHEHUs.
Mexanndeckue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKUE
BOJIHBI

3Byk. [’ pomkoCTb 1 BbICOTa 3ByKa. OTpa)keHUe 3ByKa

NHdpa3Byk U ynbTpa3Byk

[IpakTuyeckune pabOTHI:

OnpeneneHye 4acToTbl W Iepuojaa  KojeOaHH
MaTEMaTUYECKOI0 MasiTHUKA.

OnpeneneHue 4acToTbl W Iepuojaa  KoseOaHMi
HPYXKUHHOI'O MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
MOJIBEIEHHOT0 K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
NPYKUHHOTO MasTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KoinebaHMH  Tpy3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Irpy3a U KECTKOCTH
npyxuHbl. V3MepeHue  yckopeHuss CcBOOOJIHOTO

naJicHus

9.8

du3nueckue SABJICHUS B IprUpoOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceilicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHu4eckne yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHHE

yIABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNIEeKTPOMarHUTHOE MoJjie. DJIEKTPOMarHUTHbIE BOJIHBI.

10.1
CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
10
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas npupoja cBera. CKOpoCcTh CBeETa.

BoiiHOBEIE cBOIiCTBa cBETA




10.4

[TpakTuyeckue pabOTHI:
M3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TeseoHa

10.5

dwusnyeckue SBICHHUS B TPHPOJC: OUOIOTHYECKOE
NeiCTBME  BHJIMMOTO,  yJIbTpaduOIETOBOIO U

PEHTIC€HOBCKOI'O U3JIy4eHUI

10.6

Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111
11.2

ﬂyquaﬂ Mojenb cBeta. McTouHuku cBera

[IpssMonMHENHOE pacIIpOCTpAaHEHUE CBETA

11.3

114

Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
OTpa)XCHUS CBETA
[Ipenomnenue cBera. 3aKOH MPEIOMJICHHUS CBETa.

[TostHOE BHYTpEHHEE OTPaKCHUE CBETA

115

JInnza. Xop nyyen B JIMH3E

11.6

11.7

11
11.8

Onrtuueckasi cucreMa ¢oToarnmapara, MEKPOCKONa U
TeJecKona

I'ma3 xak onrtnueckas cucrema. bimM3opykocTe u
JAIbHO30PKOCTh

Paznoxxenue Oemoro ceera B CIICKTD. Omnbitel HeroToHA.

CroxeHue ceKkTpaabHbIX 1IBETOB. [lucnepcus ceera

11.9

[TpakTiueckue paboThI:

#H#Par###ccnenoBanue 3aBUCUMOCTU yria
OTPa)KEHHUS CBETOBOTO JIy4a OT yIJia MaJeHHs.
HH#Par###113yueHne XapakTepUCTHK H300paKeHHs
MpeaMETa B TUIOCKOM 3epKajie.
#H#Par###ccnenoBanue 3aBUCUMOCTU yria
MIPEJIOMJIEHUSI CBETOBOTO Jiyda OT YIJIa TaJeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO».

###Par### lonyuenne WM300paKEHH C TIOMOIIBIO
coOuparoIIel TMH3BL.

#H##Par###OnpenencHue (QOKYCHOTO pPaCCTOSIHUS U

ONTUYECKOH CHJIBI COOMpArOIIEeHi TMH3BI.




HHHPar###OnbITEl O pa3NioKeHUIO OeJoro cBeTa B
CIEKTP.
H#AH#Par####OnbITEl 10 BOCIPUSATUIO 1[BETA MPEAMETOB

IpU UX HAOIIOJACHUH Yepe3 LIBETOBbIE (PUITBTPHI

du3nyeckue IBICHUS B npupoac: 3aTMECHUA COJ'IHHa u

11.10 JlyHBI, IIBETa TEJ, ONTUYECKUE SBICHUS B aTMocdepe
(uBeT HebOa, pedpakuus, paayra, MUPax)
111 TexHuueckue  yCTpPOMCTBA:  OYKH,  IEPUCKOII,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGBGIE ABJIEHUA
191 Onwitel Pe3epdopna u maanerapHas MOAEHTb aroma.
' Mogaens aTtoma bopa
s Hcnyckanue u moriomnieHue cBera aroMoM. KBaHTEHI
' JluneituaTeie CIEKTPHI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3IydeHus
194 Crpoenue aromHoro sapa. Hyknonnas wmonens
' aTOMHOTrO sapa. M30Tomsl
125 PannoaktuBHbie npeBpanieHus. [lepuon nomypacmnana
' ATOMHBIX sJIEP
126 S nepuble peakunu. 3aKOHbI COXPaHEHUS 3apsAI0BOTO U
' MacCOBOTO YHCEI
12 OHeprusi CBsS3W aTOMHBIX saep. CBsA3b Maccel U
12.7
SHEPTUH
128 Peaknmun cuHTe3a u genenust saep. HcrouHukm
' sHepruu CosHIa U 3BE3]
12.9 SlnepHas oHepretuka. [lelicTBue paaMOAKTHBHBIX
' W3JIYYCHHI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
HaGmioienne CHOMIHBIX W JIHMHEWYaTBHIX CIEKTPOB
12.10 U3ITy4YEHUS.
HccnepoBanue TPeKoOB: U3MEPEHUE SHEPIUU YaCTHIIbI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).
W3mepenne paarnoakTUBHOTO (hoHA
12.11 @usnueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN




12.12

PaauOAKTUBHBIN ¢om, KOCMMYECKHUE JIy4H,
paZiMOaKTUBHOE W3IIy4YEHUE IPUPOJHBIX MHHEPAJIOB,
JIEHCTBUE PAJMOAKTHBHBIX M3JIy4YEHUH HAa OpPraHU3M

YECJIOBCKA

Texnuueckue yCTpoiicTBA: CHEKTPOCKOII,

WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpaMMbl OCHOBHOI0 0011ero odpasopanusi Ha ocHose PI'OC

[lonumanwe ponu (QU3UKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeld poiu (UMK B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOIIOLUU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IPOLIECCOB OKPYKAIOILEr0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUsA O BHJAX MaTepuu (BEHIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS 10 ONHMCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
NaHHOe (pU3MYecKoe SBIIEHUE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
M3YYEHHBIX (U3NYECKUX SIBICHUI B OKpYXKaIOLEM MHUpPE, BbIIEISSA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'Ia,I[eHI/IC OCHOBAaMHM TOHSITHMHOIO afnrmapara 1 CHUMBOJIMYCCKOTIO
A3bIKA (1)I/ISI/IKI/I M HUCIIOJB30BAHUEC UX IS PCIICHUSA y‘-Ie6HI)IX 3aaad,;
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PyHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTI0IeHHsI PAaBHJT 0€30MAaCHOTO TPYyJAa: HaOMoAeHHE (PU3HIECKUX
SIBJICHU:

YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY




W3 TaHHOTO Habopa 00OPYIOBaHMS IO MHCTPYKIIUU, OTIMCHIBATEH XOJ]
OIIBITA U 3alUCBIBATh €0 PEe3yJIbTaThl, POPMYIUPOBATH BBIBOABI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEIMYMH: YMEHHUE IUIAHUPOBaTb HW3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIUH,
BBIUUCIIATh 3HAUYEHUE BEJIMYMHBl U aHAJIM3UPOBATH IOJyYEHHBIE
pe3yiapTaTel ¢ Y4Y4ETOM 33JaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

IMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ;
CaMOCTOSITEJILHO COOMpaTh HSKCHEPUMEHTAJbHYK) YCTaHOBKY U
IIpOBOAUTD HCcCiIeJ0BaHUEC I10 HHCTPYKIUH, MpEaACTaBJIATH
MIOJTyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JEJaTh BBIBOJBI IO

pe3yiibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAeIei
(MaTepuanbHas TOUKa, aOCOIOTHO TBEPIOE TENO, MOJIENN CTPOCHHS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJIENb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJN, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3U
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyecKkux sBICHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaun (Ha Oaze 2 — 3 ypaBHEHHMIA),
UCIIONIb3YSl 3aKOHBI U (OpPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI MU (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJAHHBIE,
MIPOBOAUTH PAcu€Thl U OLIEHUBATh PEATMCTUYHOCTH IMOTYYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUNHBI; YMEHUE OTPEACIATh PAa3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJYYECHHON IPU PEIICHUH 3a7aun

YMeHue XxapakTepu3oBaTb MPUHIUIBI JIEHCTBUS TEXHUUYECKUX

YCTPOMCTB, B TOM YHCI€ OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX




TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIb3YS 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus Oe30MacHOCTH IpH
oOpamieHUn ¢  OBITOBBIMH  NPUOOpPaMU U TEXHUYECKHUMHU
YCTPOHCTBAMH, COXpPAHEHHUS 310pOBbS U COOJIOJEHHUS HOPM
9KOJIOTMYECKOI0 TIOBEJIEHUS B OKpYKAIOLIEH Cpefe; MOHUMaHUe
HEOO0XOAMMOCTU NPUMEHEHUS JOCTHXKEHUHM (PU3MKU M TEXHOJOTHM

IJIg palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TPEACTABICHUS WHGPOPMAITUU
(bU3MYECKOTO COIepXKaHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh 1I0CTOBEPHOCTh
MOJIy4eHHOW HWH(GOpMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHUE HCIOJIb30BATh  IPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKaHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
WNurtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMallUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(bOpMaIII/II/I N3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHWYECKUE SABJIEHU A
11 Mexannyeckoe JBWKeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD JBMIKCHHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBUkeHHe. CpeaHss ckopocTs. Popmyna ams
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMEpHOE MpsMOIMHEHHOE IBMKEHHUE. 3aBUCHMOCTh KOOPJIMHATHI TejIa OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO IBUKEHUS:
1.3 M) =Xy +0f
I'padukn 3aBUCUMOCTH OT BpPEMEHH ISl IMPOCKIMH CKOPOCTH, MPOSKIIHH
MepeMeNnieHus, IMyTH, KOOPAWHATHI TPH PABHOMEPHOM MPSIMOIMHEHHOM
JIBHOKCHUH
3aBUCHMOCTh KOOPJMHATHI TeJda OT BPEMEHH B CilIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBMYKEHHUSI:
2
S(f)=v,, * 1+, *;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOEKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(a‘)=vﬁx-r+ax-3.
U_\'('f) =Upx T4, I,
a,(t)=canst,
Ulr: - L’}1:1': =2HISI
I'paduku 3aBHCHMOCTH OT BPEMEHH I MPOEKIMH YCKOPEHUS, MPOEKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATH TpPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHYKCHUH
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIAJICHUE TeJa 110
1.5 BEPTUKAIN (JIBM)KEHHME TeJla BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduku 3aBHCHMOCTH OT BPEMEHH JUIsl TMPOCKIMH YCKOPECHHS,




MPOEKIIUM CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM MaJECHUHU Teja TI10

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BMKEHHS Tela MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmysa A BBIUUCICHHUSI CKOPOCTH Yepe3 paJnyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMUTCIIBHOI'O

1.6 yckopeHusi. QopMyiia 11 BBIYMCICHHS YCKOPEHUS:
2
a. = L
" R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpalCHUS:
V= 1
T
Macca. I1notHocTs Bemecta. @opmyna A BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, IEHCTBYIOIIEH
Ha TeJlo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy g =-F,
112 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyna Uit BBIYUCICHUSI MOLYJISL CHIIbI

TPCHUA CKOJIBXXCHUA:




1.13

1.14

1.15

Hedbopmanust Tema. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIPYrou
nedpopmaruu (3axoH ['yka):

F=k-Al

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

my -1,
F=G. L1 _2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
®opmyna At BEIYUCICHHS CHIIBI TSHKECTH BOJMU3M moBepxHOcTH 3emun: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
D=mi

Nmnynbe cuctemsl Ten. M3menenne umiymnbsca. IMIynbC CUIIbl

1.16

1.17

1.18

3akoH COXPAHCHUA UMITYJIbCa I 3aMKHYTOﬁ CUCTEMBI TCII:
p=myU sy =const
PeakTtuBHOE ABHKEHHUE

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsooscx
MexaHndeckasi MOIITHOCTh:

N=4
f

Kunernueckas u IMOTCHIHAJIbHAasA SHEPIUsl. CDopMyna JJIs1 BBIYMCIICHUSA

KUHETUYECKON DHEPIUH:

HE_)E
Ep=—"r

Teopema o kuHeTnyeckoi 3Heprun. DopmMyna aJisi BEIYUCICHUS




HOTCHHH&HLHOﬁ OHCPIUU TCJid, MIOAHATOIO

Hag 3eMIIEH:

E, =mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
1.19 3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opmyiia Jisl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IIPU HAJTMYUH CUIIBI TPEHHUSL.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
120 M+ +=0
[TonBwxHbIN 1 HenoABWXKHBINA 0;10ku. KIIJI mpocThIX MeXxaHU3MOB,
n= Anonesaas
A"'.?&TIHHH
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
P= h
191 JlaBnenue raza. ATMOcepHOe TaBleHUE.
' IM'uapocTaTudeckoe 1aBlIeHUE BHYTPH KHIKOCTH.
dopMyia 17151 BBIYMCICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Dpm,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akon Apxumena. dDopmyna IsI ONPEAESICHUS BBITAJTKUBAIONIEH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM I'a3:
1.23
Fam =pgV
VYcnosue miaBanus tena. [ImaBanue cyoB 1 BO3AyXOIIaBaHUE
1.24 Mexannyeckue KoyieOaHUsA. AMIUIATY/AA, TMEPUOA M YacToTa KOJeOaHHi.




1.25

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHNUIA:

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIe0aTeIbHOM IBIKEHUN

1.26

3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

1.27

1.28

Mexanunyeckue BOJHBI. [IpogonbHbIE U TTONIEpEeYHbIE BOJIHBI. JJIMHA BOJHBI U

CKOPOCTH paCIIipOCTpaHCHUA BOJIHEI:

h=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHHUIIC

nByx cpen. MH(dpa3Byk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTH BELIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
MPYKUHBL, KOA(POUIMEHTa TPECHUS CKOJIBXKEHHS; paOOThI CHUJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CpelHel CKOPOCTH IBM)KEHUSI OpyCKa MO HAKJIOHHOM IMJIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCcKOro MasTHHMKA, 4YacTOThl W IepHoia
KoJ1e0aHui NPY>KUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEUCTBYIOIIETO HA pbIyar;
palboThl CHIIBI YIPYTOCTH HpU MOABEME Tpy3a C MOMOIIBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHOM
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaruu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
neprosia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepruoJa
KoJe0aHui MPYKUHHOTO MasTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
UCCIIeIOBAaHHE HE3aBUCUMOCTH TepHojJa KojJeOaHUl HUTSHOTO MasiTHHKAa OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

1.30

Qusuueckue A6leHUs 6 npupooe: TPUMEPHI IBIKEHUS C PA3IUYHBIMU
CKOpPOCTSIMM B JKMBOUM 1 HE)KUBOW MPUPOE, AEHCTBUE CUIIBI TPEHUS B IPUPOJIE
U TCXHUKC, IPUIMUBBI U OTJIUBLI, NBUXCHHUC IIJIAHCT CoiHeyHon CHUCTCEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PhIYary B TEJIE YEIOBEKa, BIUSHHIE

aTMOC(EepHOTrO JaBJICHUS] HA XHUBOW OpPraHU3M, IUIaBaHHE PBIO, BOCTIPHUSTHE




3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMUYECKUE BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U
YCKOPC€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAaKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MEBI B 6LITy,

L3l COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpPUH CTPOCHHUS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopHble Tena

25 JIBrxkenune dactul BemecTBa. CBA3b CKOPOCTH JIBM)KEHHMS YacCTULl C

' Temneparypoii. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CmauvBaHUE M KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe paciupeHue u cxxaTue

2.5 TenoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN HEPTUU

2.7 Bunel Teronepenayn: TEMIONPOBOIHOCTD, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxzaeHue ten. KonauuecTBO TEIUIOTHL. Y IenbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne m koHaeHcanus. M3MeHeHWe BHYTpEHHEH SHEpPrUU B IMPOLECCE
210 UCIapeHus M KoHAeHcauuu. KumeHune KuakocTH. YaenbHas TemoTa
' napoo6OpasoBanus: L = Q/m
211 BnaxxnocTs Bo3yxa
919 [InaBnenue u Kpucraumsauusd. l3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpU

IIABJICHUU U KpUCTAJIJIN3alluu. Y,HGJ'IBHaH TCIIOTA IIJIaBJICHUA:




2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

BHyTpeHHsI1 SHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMs

toruBa: ( = Q/m

[Tpunnume! padoTe! TerioBeix Asuratenei. KT/ remmoBoro asurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOT O IWJIMH/PA; KOJTUYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIleparypbl (PUKCHPOBAHHOMN
Macchbl, B KOTOpPYIO OIIyII€H HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HarpeThIM IMJIMHAPOM, MOCJE OIMYCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI
IUIaBJeHU Jbja. MccienoBaHue HW3MEHEHMs TeMIlepaTypbl BOABI IPH
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiuel BOABI; IpoLEcca HCITAPEHUS

Qusuueckue a6neHus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallMIIJISIpHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nnydenue ConHua, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEesl, CHera
Texnuueckue  ycmpoucmea: — KalWUIAPbl,  TPUMEPbl  MCIOIb30BAHUS
KPUCTAJIJIOB, )KUIKOCTHBIN TEPMOMETD, NaTYMK TEMIIEPATYPBI, TEPMOC, CHCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb
BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

OnexTpuszanus Tei. J[Ba BUaa 3JI€KTpUUECKUX 3apsiioB

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}DKéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYIIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »siexkrpuueckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOrO IOJIsS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH

3.6

[TocTossHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKoro Toka. Cusa Toka.

Hanpsioxenue.
l=qg/t,U=A/




DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTBHOE IEKTPUIECKOE COMPOTUBIICHHE:

3.7 R =pl/S
28 3akon Oma mis ygactka snekrpuueckon remnu: | = U/R
[TocnenoBarenbHOE COCIMHEHHUE MPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
39 [TapannensHOE COeTUHEHHUE TPOBOJHUKOB PABHOTO CONMPOTHBIICHUS:
U=U:I=1+1; Rzi.
2 2 P
CwMmelnanHble COSTMHEHUS TIPOBOTHUKOB
Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHutHOe TMOJie€ MPSIMOTO TIPOBOJHUKA C TOKOM. JInHuM
MAarHuTHON UHAYKIIMH
313 MarauTHoe II0Jie IIOCTOSHHOTO MarHurta. BzanmmojelcTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA POBOJHUK C TOKOM
3.15 Omneitel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIMH. [IpaBuno Jlenna
Ipaxmuueckue pabomol
N3mepenne  SIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIONIETO B TPOBOJHUKE
3.16 (pe3ucTopsbl, TaMIIOYKa), OT HAIIPsDKEHHSI Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTH

COIPOTHUBIICHUS OT JAJIUHBI IPOBOIHUKA, TUIOIIAIU €TO MOMEPEYHOr0 CEUECHUs U
YIEIBHOTO COMPOTUBIICHUS.
[IpoBepka mpaBuiia i 3IEKTPUUECKOTO HANPSKEHUS TIPU MTOCIE0BATEIbHOM

COCAUHCHHWUN MNPOBOAHUKOB; IIpaBUJia JIA CHUJIbI 3JICKTPUUYCCKOIO TOKa IIpU




[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPHYECTBO JKUBBIX OPTraHU3MOB, MArHUTHOE TT0JIe 3eMIIH, peii( TTOTIOCOB,
POJIb MAarHUTHOTO TOJIS YIS KU3HH HA 3eMIIe, OJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PeocTar,
CUETUMK  DJCKTPUYECKOH DHEPIUHU, DIIEKTPOOCBETHTEIBHBIE  PUOOPEI,
3.18 HarpeBaTelbHbIE AIIEKTPONTPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPEIOXPaHUTEIH, SJICKTPOMArHHUT, JJICKTPOIBHUraTelb IOCTOSHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHEIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHNE CBETA
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcus cBeTa
304 JIunza. Xox nydeit B muna3e. DOKycHOE paccTosiHue JIMH3bI. OnTrYeckas cuia
' aum3el: D = 1/F
3.25 I'ma3 kak onrtudeckas cucreMa. Onruueckue mprudopbI
Ipaxmuueckue pabomul
#H##Par####l13Mepenne ONTUYECKONW CHUJIBI coOuparoiield JMH3BI, (HOKYCHOTO
paccTosiHus coOuparoIiei JIMH3bI (0 CBOWCTBY PaBEHCTBA pa3MEPOB MPEAMETa
1 1300paXKeHHs, KOT/Ia IPEMET PACIOJIOKEH B IBOWHOM (hOKYce), ToKa3aTess
3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanre CBOMCTBA M300paKEHUS, MTOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (DOKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa MPEJIOMJICHHS CBETOBOTO JIyda OT yIJia MaJeHus Ha
TpaHUIIE «BO3JIYX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupoode: 3arMmenus Comnna u JlyHbl, 1BeTa Tel,
' OTNTHYECKHUE sBJIEHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIapaT, ONTUICCKHE
' CBETOBO/IBI
4 KBAHTOBLBGIE SABJIEHU A
41 PagnoaktuBHOCTB. Anbda-, 6eTa-, raMMa-u3iyueHus. Peakiyu anbga-u 6eta-
' pacraga
4.2 OmnbiTel Pesepdopna mo paccesnuio anbda-dactun. [lmanerapnas mopenb




aToMa

4.3 CocraB atromHoro siipa. M3oTomnst

4.4 IIepuon nonypacnana aTOMHBIX sA€p

4.5 SAnepHble peaku. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI0O YHUCET
Qusuueckue sA6leHUs 6 nNpupooe: ECTECTBEHHBIM pPaaMOAKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIy4H, PaJUOAKTUBHOE W3JIy4EHHE IPUPOAHBIX MHHEPAJIOB,
JeCTBUE paJlMOAKTUBHBIX U3JIyYEHUI Ha OpraHU3M 4eJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, MHIAUBUYaJIbHBIN 103UMETp, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



