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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no pusmke Ha ypoBHE OCHOBHOTO 00I11eTr0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBarenbHOl nporpaMmsl, npeacraBieHHbIX B PI'OC 00O, a Takxke ¢
yaéToM deaepabHOl pabouel mporpaMMbl BocninTanus U KoHienmmu mpemnoiaBanus
yaeOHoro npeaMmera « Du3nKay.

Conepxanue mnporpaMMmbl IO (HU3UKE HANpaBIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH 00YYaIOIIMUXCs M OPraHU3aLUI0 U3yUYeHUsl PU3NKU
Ha JEsITeIbHOCTHON OCHOBE. B mporpamme no (pu3uKe yYUTBHIBAIOTCS BO3MOKHOCTU
ydueOHoro mnpeaMera B peanusanuu TpedoBanuiik GI'OC OOO k mniIaHUPYEMBIM
JMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00YUCeHHs, a TAK)KE MEKIIPEIMETHBIC
CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHUs.

[Iporpamma no pu3uke ycTaHABIMBAET paclpeieeHue yueOHOro MaTepuana mno
rogaM oOyudeHus (MO Kjaccam), NpeajaraeT HPUMEPHYIO IOCIIEI0BaTEIbHOCTD
M3Y4YEHUSl TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COJIEPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIIXCS.

[Iporpamma 1o ¢u3uke pazpadboTaHa ¢ LEJIbI0 OKa3aHUS METOINYECKON MTOMOLIH
YUYUTENIO B CO3IaHUU paboueil MporpamMMBbl 0 Y4eOHOMY MPEIMETY.

@®u3uka SBISETCS CUCTEMOOOPA3YIOMIMM Il €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
MPEIMETOB, OCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHUEH U (du3nUecKkoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KApTUHY MHUpa, MpPENOCTaBIIsieT Haubosee SCHbIE
oOpa3lpbl NPUMEHEHHs] HAYYHOTO METOJa MO3HaHUsS, TO €CTh Crocoda MOIyyYeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 THaBHBIX 337a4 (U3UYECKOTO O0pa3oBaHUsS B CTPYKType OOIIETo
oOpa3oBaHMsl COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue gusnku Ha 6a30BOM ypOBHE MpEJIoiaraeT OBJIaJeHUe CleayoIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YyIOIINUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® Hay4YHO OOBSCHSTH SIBJICHUS;

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

® UHTEPIPETUPOBATH JaHHbIE U UCIOJIH30BaTh HAYYHBIE 1I0KA3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Ilemn wu3ydeHuss (u3MKM HA ypOBHE OCHOBHOTO 00mero oOpa3oBaHUsA
onpenenensl B KoHuenuuu mnpenonaBaHus ydeOHoro mpeamera «®Duszuka» B



oOpa3zoBaTenbHbIX opranu3anusax Poccuiickoit deneparuu, pearn3yonmx OCHOBHbIE
oOmieoOpa3oBareibHble  MPOrpaMMBbI,  yTBEpKAEHHOW  pemieHueM  Komeruu
MunuctepcTBa nmpocselienust Poccuiickoit @enepariuu (mpotokoit oT 3 aexadps 2019

r. Ne [IK4BH).
Heaun nzyvyenus pusnkm:

npuoOpeTeHue MHTEepeca M CTPEeMJICHHS OOYyYaromMxcsi K HAayYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX WHTEIJICKTyallbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE NPEICTABICHUNA O Hay4YHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;
(opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yYEHHUs] OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dopMupoBaHrE TPEACTABICHUN O pPOAM (UBHKU UIsI PAa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHII;

pa3BUTHE  TNPEJICTAaBIEHUA O  BO3MOXHBIX  cepax  Oynyuien
poheCCUOHAIBHOU JIeSITEIbHOCTH, CBSI3aHHOW C (DM3UKOM, MOJTOTOBKA K
JayibHeNeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHre 3TUX 1eiel mporpaMMel o (pU3uKe Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

MpUOOpETEHNE 3HAHUIA O JUCKPETHOM CTPOCHUH BEIECTBA, 0 MEXaHHUCCKUX,
TETIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
nprUOOpEeTeHNE YMEHHUI OMHUCHIBATh U OOBIACHATH (DU3UYECKUE SBICHHS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS TNPOCTEHIUX pacu€THhIX 3a7a4 ¢
UCIIOJIb30BaHUEM busznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHEC YMEHUH HAOIIOJATh NMPUPOIHBIC SBIICHUS M BBITIOJHSATH OIBITHI,
nabopatopHble  pabOTBl W DKCHEPUMEHTAJIbHBIE  HMCCJICAOBaHUA  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ WHOpMaNKe (GU3NIECKOTO ColepKaHus,
BKJIFOYass WH(OPMAIIUIO O COBPEMEHHBIX OCTIDKCHHSIX (M3WKHU, aHAIU3 U
KPUTUYECKOE OIICHUBaHWE HH(OpMAITUH;

3HAKOMCTBO cO cdepaMu nMpodecCHoHaTBHON AEATEILHOCTH, CBI3aHHBIMU C
(GHU3UKON, 1 COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMHU Ha JIOCTHIKCHUSX
bu3uYecKol HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypoOBEeHb) Ha ypPOBHE OCHOBHOIO OOIIETO
oOpazoBanust oTBoauTCsl 238 "acoB: B 7 kimacce — 68 yacoB (2 yaca B HEJEN0), B 8



Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B Heen0).

[Ipemyaraemplii B mporpamme 1Mo (QU3MKe IMepeyeHb JIabOpaTOPHBIX paboT U
OMBITOB HOCUT PEKOMEHJIATEIbHBIN XapakTep, YYUTENb JIeJIaeT BHIOOpP MPOBEICHUS
7abopaTOpHBIX pabOT W OMBITOB € YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
00yyYaromuxcsi, CHUCKa JKCIEPUMEHTAIBHBIX 3aJaHUl, MpejiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.

COAEPKAHUE OBYUYEHUSA

7 KJIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaOIIero Mupa.

@uznka — Hayka o mpupoje. SIBimeHus npupoisl. PU3HUECKHUE SIBICHUS:
MEXaHW4YECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

@uznueckre BenuuyuHbL. M3Mepenue @uiznueckux BenuuuH. Dusnyeckue
npuoopsl. [lorpemHocts n3mMepenunii. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka U Jgpyrue ecTECTBEHHbIE HAyKd H3y4aloT OPHUPOLY.
EcTecTBeHHOHayuyHBId METOJ IO3HAHUS: HAOJOJIEHUE, IOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJBMKEHUE TUIIOTE3, HKCIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NYEeCcKUX SIBICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHnuueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. ®uznyeckue NpuOOPHl U Mpoleaypa NPSMbIX HW3MEPEHUN aHaJOTOBBIM MU

K (ppOBBIM TPUOOPOM.
Jlabopamopnwie pabomel u onvimol.
Omnpenenenre NEHbI ASIEHUS Kbl U3MEPUTEIBHOTO Ipubopa.
N3mepenune paccTossHUM.
N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEJ.
N3mepenne TemMiiepaTypsl PU HOMOIIN )KUAKOCTHOIO TEPMOMETPA U JaTYUKA
TEMIIEpaTyphbl.
6. IlpoBenenue wucciaeAOBaHUSA IO MPOBEPKE THIOTE3bI: JATbHOCTh IMOJIETA
[IapyKa, MyHIEHHOTO TOPU30HTAJIbHO, T€M OOJiblIe, YeM OOJbllie BbICOTA
yCKa.

AR .

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUSI O CTPOEHNH BelleCTBA.
CrtpoeHue BellecTBa: aTOMbI M MOJIEKYJIbI, KX pa3Mepbl. ONbITHI, I0Ka3bIBAIOIIUE
JTACKPETHOE CTPOCHUE BEIIECTBA.



JIBm>kenue yactul] BemiecTBa. CBS3b CKOPOCTH JBMXKEHHUSI YacTHUI[ C
TeMriepaTtypoii. bpoyHoBckoe nBmwkenue, muddys3us. BzammomeicTBue dYacTHII
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpuctamnuyecknx) Teda. B3auMOCBsI3b MEXy CBONCTBaAMHU BEIIECTB B pPa3HbBIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

JHemoncmpayuu.

1. HabmroneHue 6pOyHOBCKOTO JBUKCHHS.

2. Habmonenue nuddysumn.

3. HaOmronenue siBiieHniA, OOBSICHSIIONUXCS MPUTSHKCHUEM HITH OTTAJTKMBAHUEM

YaCTHUIL] BELLIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PAZIOB (C UCONIb30BaHUEM GoTorpaduii).

2. OTBITHI 110 HAOIIOICHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmbITEI MO OOHAPYKEHHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JABHKEHHE. PaBHOMEpHOE H HEPAaBHOMEPHOE JBHXKCHUE.
Cxopoctb. CpenHsasi CKOpOCTh NPU HEPABHOMEPHOM JBWKEHMHU. Pacuér myTtu u
BPEMEHU JBUKCHHUS.

SBnenue wHepumu. 3aKOH WHEpUMH. B3amMojaelcTBHE Ten Kak MNpUYMHA
M3MEHEHUSI CKOPOCTH JIBMKEHUS Tesl. Macca Kak Mmepa UHEPTHOCTH Tena. [1moTHOCTS
BemecTBa. CBsA3b MIIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTRA.

Cuita kak XapakTepucTrKa B3aumoaecTeus ten. Cuma yrnpyrocty u 3akoH ['yka.
N3mepenune cuibl ¢ MOMOIIBI0 AMHAMOMETpA. SIBIICHUE TATOTEHUS U CUJIA TSIKECTH.
Cuna TsbkecTH Ha Jpyrux IiaHerax. Bec tema. HeBecomocth. CrioxeHHE CHI,
HaIpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOzelcTByromas cui. Cuna TpeHus. TpeHue
CKOJIB)KEHHUSI U TPEHUE MOKOA. TpeHue B NPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHn4ecKoro ABMKEHUS Tela.

N3mepenne cKkopoCTr NPSIMOIMHEUHOTO JIBUKEHUS.
HaGnronenue siBneHust HHEPITUN.

HaOmronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.
CpaBHeHUE Macc 1O B3aUMOACHCTBUIO TEI.

ok wnE

CrnoxxeHue cujl, HalpaBJICHHbBIX 110 OJTHON TIPSIMOM.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenne CKOpPOCTH PABHOMEPHOrO JIBMKEHUs (IIapyKa B YKUJKOCTH,
MOJIEJIU AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).



Omnpenenenne cpenHeldl CKOPOCTH CKOJIbXKEHUS Opycka WM IIapuKa II0
HAaKJIOHHOW INIOCKOCTH.

Omnpenenenre IIOTHOCTU TBEPAOTO TENA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsbkeHus (nedopmanmn)
OPYKXUHBI OT TIPUIIOKEHHOM CHJIBI.

OnbIThI, AEMOHCTPUPYIONINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT Beca
TeJa U XapakTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIKOCTEN M ra30B.

JHaBnenne. CriocoObl YMEHBIIICHHWS W YBEJIMYCHHS JaBiieHUA. JlaBlieHHe rasa.
3aBUCUMOCTh JaBJICHUs Ta3za OT oO0béma, Temmeparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMU, XKUJIKOCTAMU W ra3amu. 3akoH Ilackans. I[ImeBmaTunueckue
MAaIllMHBI. 3aBUCHMOCTh JaBJICHUS JKUJIKOCTH OT TyOWHBIL. [HIpocTaTHdecKuit
napagokc. CooOmaromuecs: cocyapl. I mapapindecKie MeXaHU3MBbl.

Atmocdepa 3emiam U arMmocdepHoe maBiaeHue. [IpUUMHBI CyIIECTBOBaHUS
BO3AymHOM oOonouku 3emiu. OnweiT Toppuuennu. M3Mepenue artMmocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JABJICHHSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 115 U3MEpEeHUsT aTMOC(PEPHOTO TaBICHUS.

JlelicTBUE KUJKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Telo0. BeITankuBaromias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauyuu.

o0k wnE

o N

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHL.

[lepemaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmiaromuecst COCy/Ibl.

I'mapaBnnueckunii mpecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBHCHUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa OTPYKEHHON YacTH Tella 1
IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue miaBaHus TEJ: IUIABAHUE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIICHHUS TNIOTHOCTEH TeJia U )KUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT 00bEMa MOTpYKEHHON B
AKUJKOCTh YaCTH TEJIA.

OnpeneneHue BbITAIKUBAIOIIEH CUIIbI, JEHCTBYIONIECH HA TEJIO, TOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIEH CUJIBI, IEUCTBYIOIIEN HA TEJIO B
XKHUIKOCTH, OT MacChl Tena.



4. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHCHUMOCTb  BBITAJKUBAIOLIEH  CHJIBI,
JNEUCTBYIOUIEN Ha TEJNO B KHJIKOCTH, OT 00BEMA MOTIPYKEHHOU B KUIKOCTb
Y4acTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAaHUE JOJKU U ONPEJIETICHNUE

€€ rpy30n0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTD. JHEpPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio
paBHOBecHsl peluara. [IpuMmeHeHre npaBuiia paBHOBECUS pblyara K OJIOKY. «30J10TO€
npasmiio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHermdeckas M NOTEHUMAIbHAs  SHEPTHSL.
[IpeBpalieHre OAHOTO BHJIa MEXAaHUYECKOW SHEPTUH B APYTOd. 3aKOH COXPAaHEHHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Onpenenenne paOOTHI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBH)KEHUU TeEJa IO

TOPU30HTATBHON NOBEPXHOCTH.

2. WccnenoBaHue yCIIOBUI paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHON IUTOCKOCTH.

4. V3ydeHwne 3aKOHA COXpPaHEHUSI MEXaHUYECKOW SHEPTHH.
8 KUIACC

w

Pa3nea 6. TensioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETUYECKON  TEOpPUH  CTPOCHUSA
BelecTBa. Macca M pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETHUYECKOU TEOPHH.

Mopgenu TBEPAOro, SKUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM — BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHWE CBONCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHHM MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe paciupeHue u cxaTue.

Temnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOT'O IBUKECHUS YACTHII.
Buytpennss sneprus. CiocoObl M3MEHEHHs] BHYTPEHHEH SHEPruu: Terionepeaada u
coBepiieHrne paboThl. Buapl Termonepenadyn: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KomnuectBo TemnoThl. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eMIO00MEH U
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OanaHca. [lnaBiaenue u oTBepaeBaHue
KPUCTANTMYECKUX BEIIECTB. YJieJbHas TemioTa IuiaBieHus. IlapooOpazoBanue u



koHaeHcanus. HWcmapenuwe. Kunenwe. VYnaenpHas Temnora mapooOpa3oBaHMUAL.
3aBUCHUMOCTD TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO 1aBICHUSI.

BiaxxHoCTB BO3YyXA.

OHeprus TOIIMBA. Y eNbHAs TEIUIOTA CTOPAHUS.

[Mpunimuner paGoTsl TerioBbix asurateneid KIIJ TemmoBoro aBuraresns.
TennoBble ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

JHemoncmpayuu.

AR .

© 0N

Ha6nronenue 6poyHOBCKOTO IBHXKCHHUS.

Ha6nronenue nuddysun.

HaOnronenue siBieHU cCMaYyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.

Hab6nronenue TemioBoro pacumpeHus Ted.

N3menenue naBieHus Ta3a MpU M3MEHEHWHM O0BbEMA M HArpEeBaHUM WM
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATyPhI.

Bue! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHhI.

. HarpeBanue nipu coBepiiieHuM pabOThl BHEITHUMU CUJIAMHU.

10 CpaBHeHHE TETUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
11.HaGmnronenue KuIeHus.

12.HabnroaeHue moCTOSHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.Moenu TEeIIOBbIX ABUTaTENIEH.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnbITEI O BRIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WJIM Caxapa.
OnbIThl 1O HAOJIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, KHUAKOCTEH H
TBEPIBIX TEIL.

Omnpenenenre gaBjIeHUS BO3ayXa B Oa/IOHE IIMPHUIIA.

OnbITHl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTD JJABJICHUS BO3/1yXa OT €ro o0bEma
Y HarpeBaHUs WU OXJIAKICHUS.

IIpoBepka rumore3sl TUHEHHOM 3aBUCHMOCTH JIJIMHBI CTOJIOWKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTyPHI.

HaGntogenue wu3MeHeHUss BHYTPEHHEH JHEpruum Tejaa B pe3yibTaTe
TeIUIonepeaayl U padoThl BHEITHUX CHUJI.

UccnepnoBanue sBieHHS TeIJIOOOMEHAa NpU CMEIIMBAHUMU XOJOJHOW H
ropsiueu BOJBI.

Omnpenenenre KOJIMYECTBA TETUIOTHI, TTOJTYYSHHOTO BOAOW MPH TETUIOOOMEHE
C HarpeTbIM METAJTIMYECKUM LUIUHIPOM.

10.Onpenenenne yaeapHON TEIIOEMKOCTH BEIIECTBA.



11.UccnenoBanue npouecca UCHapeHus.

12.0Onpenenenre OTHOCUTENBFHOM BIAXKHOCTH BO3AyXa.

13.0Omnpenenenue yaeabHON TEIUIOTHI IJIABJIEHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHHS.

OnekTpuzanus Tel. JlBa poaa 3IEKTpUUYECKUX 3apsiioB. B3aumoneiicTBue
3apspKeHHBIX Tell. 3akoH KyiioHa (3aBUCUMOCTH CHIIBI B3AaMMOJCHCTBHSI 3PS AKEHHBIX
TEJl OT BEJIMYUHBI 3aPSAJI0B U PACCTOSHUS MEXKIY TEIIAMH ).

OnekTpudeckoe mnone. Hanpsk€HHOCTh 3iekTpudeckoro mons. [IpuHiun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »iekTpudecKkux 3apsaoB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsl.
Crpoenue aroma. [IpOBOTHUKYN U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsa.

OJIEKTPUYECKU TOK. YCJIOBUA CYIIECTBOBAHUS AJIIEKTPUUYECKOTO TOKA.
HcTrouHrKkyn TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOrO0 TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckass  nenb. Cuima  TOKa.  DIEKTPUYECKOE  HANPSDKEHUE.
ComnpoTuBiieHHE IPOBOAHUKA. Y IETBbHOE COMPOTUBIICHUE BEMIECTBA. 3aKkoH OMa s
ydacTka uenu. llocinenosarenbHoe U mapajuieIbHOE COEAUHEHUE ITPOBOIHUKOB.

Pabota © MOIIHOCTH BJEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna.
DNeKTpUYEeCKUe LENU U MOTPEOUTENN AIEKTpUUEeCcKo 3Hepruu B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMOAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHutHoe
nojie. MarHuTHOE 1oJie 3eMJIM U €ro 3HaYeHME s )KU3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe 1oJe IEKTPUIECKOro Toka. [[puMeHeHrne 3eKTpOMAarHuTOB B TEXHUKE.
JlelicTBHE MAarHUTHOTO TOJIS1 HA MPOBOIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSIHHOTO
TOKa. lcnosb30BaHuEe »BIEKTPOABUTATENIEM B TEXHUYECKMX YCTPOMCTBAX M HA
TPaHCIOPTE.

Onbitel @apanes. SABneHue snexkrpoMarHuTHOW WHAyKuuH. [IpaBuno Jlenua.
OnekTporeneparop. CrocoObl MOTYUYEHHUsI IEKTPUIECKON IHEPTUH. DIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX UCTOUHHKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia 3NIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[TpoBOJHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.

N~ WNE



9.

JIericTBUS 3IEKTPUYECKOTO TOKA.

10.DOneKTpuYeCKuii TOK B KUIKOCTH.

11.T"a30BBIit pa3psi.

12.3mepeHune cuiibl TOKa aMIepMETPOM.

13.3mepenne 3IeKTPUISCKOTO HAMIPSHKEHUS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3anmoieiicTBUE MOCTOSHHBIX MAarHUTOB.

16.MonenvupoBaHue HEBO3MOXKHOCTH pa3ieJICHUs MOJIFOCOB MarHuTa.
17.MopnenvupoBaHUE MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
18.0mmIT Opcrena.

19.MarnuTHOE T0JIe TOKa. DIEKTPOMAarHHT.

20.[leficTBHE€ MarHUTHOTO TIOJISI HA TPOBOJTHUK C TOKOM.
21.25eKTpoABUTaTeNb MOCTOSTHHOTO TOKA.

22.UccnenoBaHue SIBICHUS AJIEKTPOMAarHUTHOW MHIYKIIUH.
23.0mnbiTer Dapages.

24.3aBUCUMOCTh HANpaBJI€HWS WHIYKIIMOHHOTO TOKAa OT YCJIOBHH €T0

BO3HHMKHOBCHU:I.

25.971eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie pabomel u onvimol.

1.

o ok w

OnpITel MO HAOMIOAEHUIO DJEKTPU3ALMK TEeN HMHAYKIHEH U 1pH

COINPUKOCHOBEHUM.
HUccnegoBanne nNEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKU U
JTUDIICKTPUKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.
N3mepeHue u peryinpoBaHue CUJIbI TOKA.

N3MmepeHue u peryimpoBaHUE HANIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OMNBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €0 JIJTMHBI, IUIOMIAIU TONIEPEYHOTO CeUEHUs U MaTepuaa.
IIpoBepka mnpaBwiIa CHOXKEHUS HANPSDKEHUW NPU  MTOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIbl TOKA MPU MapajyIeIbHOM COCIMHEHUU
PE3UCTOPOB.

10.Onpenenenne paboThl 3JEKTPUUECKOTO TOKA, UIYILLIETO YEPE3 PEIUCTOP.
11.0Onpenenenrne MOIHOCTH IEKTPUUECKOTO TOKA, BBIAEISIEMOM HAa PE3UCTOPE.
12.VccnenoBanue 3aBUCUMOCTH CHJBI TOKa, HMIYIIETO 4Yepe3 JIaMIIOYKY, OT

HANPSDKEHUS HA HEW.

13.Onpenenenne KIIJ| narpesarens.



14.UccnenoBanne MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MarHUTOB.

15.13ydyeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPU UX 00bEAUHEHUU U
pa3iciiCHUN.

16.HccnenoBanue 1eWCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

17.00bIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AUMOJICCTBUSI KATYIIIKH C
TOKOM Y MarHuTa OT CHJIBI TOKAa U HAIPABJICHHS TOKA B KaTYIIKE.

18.M3yueHune AeCTBUS MAarHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4eHHe padoThl AIEKTPOIBUTATENS.

20.13mepenne KIIJI anekTpoaBurateibHOM YCTaHOBKH.

21.0mBITBI  TI0 HWCCACAOBAHWIO SIBJICHUS OJEKTPOMArHUTHOW WHAYKITUU:
WCCJIEIOBAHNE U3MEHECHUHN 3HAYEHHS U HAMPABICHUS MHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe nBwkeHue. MarepuanbHas Touka. (Cucrema  OTCUéra.
OTHOCUTENBHOCTh MEXaHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSAMOJIMHEHHOE
nBrokeHue. HepaBHOMEpHOe mNpsMOIMHEWHOE ABrKeHue. CpenHsis U MTHOBEHHas
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckOpeHHOE mpsMoiuHerHoe aBuwxkeHue. (CBoOoaHOE
nagenue. OnwiThl ['anues.

PaBHOMepHOE ABWXEHME MO OKpYyKHOCTH. llepron u uacrota oOpaileHwHs.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepseit 3akoH Hprorona. Bropoii 3axkoH Herotona. Tperuin 3akoH HproToHa.
[IpyHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHHUsI [IOKOS1, APYTUE BUIBI TPEHUS.

Cunma TSKECTH M 3aKOH BCEMHPHOTO TSATOTEHHs. Y CKOpPEHHE CBOOOJIHOTO
naneHus. Jpwkenune maHer Bokpyr CousHna. IlepBas kocmuyeckas CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue maTepuanbHON TOUkKH. AOCOJNIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. M3menenwe ummyinbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckas paboTa U MOIIHOCTh. PaboTa CUJl TSKECTH, yIPYTOCTH, TPEHHUS.
Csi3b sHepruv U pabotrel. [loTeHuumanbHash »HEprus Tena, MOJHATOTO Haj
IIOBEPXHOCTBIO 3eMJM. [loTeHnManbHas 3HEpPrus c:kaTtou npyxuHbl. KnHetnueckas
sHeprud. Teopema O KHMHETHYECKOW 3HEPruu. 3aKOH COXPAaHEHHsS MEXaHUYECKOM
SHEPIUMu.

Jlemoncmpayuu.
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7.
8.
9.

HaGnronenne MexaHWM4ecKoro ABWKEHHUS Tella OTHOCHUTEIHLHO Pa3HBIX Tel
OTCUETA.

CpaBHEeHHE MyT€M M TPaeKTOPUN JBWXKEHUS OJHOTO U TOTO XK€ Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

N3mepenne ckopoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBHXKEHUSI.
Uccnenoanune npu3HaKoB PaBHOYCKOPEHHOTO JIBUKECHUS.

HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

Habmronenne MexaHW4YeCKuX SIBJICHUN, MPOUCXOJAIIUX B CHUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUU OTHOCHUTEIBHO
KaOuHeTa PU3UKU.

3aBUCHUMOCTh YCKOPEHHUS TEJA OT MACChl TEJa U JEUCTBYIOIIECH HA HETO CUJIBI.
Habmronenue paBeHcTBa CUIJI TIPH B3aMMOJICHCTBUH TEI.

MN3MeHeHue Beca Tesna Mpyu YCKOPEHHOM JIBUKCHUH.

10.Ilepenaua ummynbca Ipy B3aUMOICHCTBUM TEN.

11.TIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEIL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUH.

13.CoxpaHnenue nMItysibca Ipu aOCOIOTHO YIPYTOM B3aUMOJAECHCTBUU.

14 HaGnrogeHne peakTUBHOTO JABUKCHHUS.

15.CoxpaHeHrie MEXaHUYECKON SHEPTUU MTPU CBOOOAHOM MaJICHUU.
16.CoxpaHeHre MEXaHUYECKOW ISHEPTUU TMPH IBMKCHHUH Tella TOJ| JEHCTBUEM

MPY>KUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.

oo

KoncTpynpoBanue Tpakrta s pa3rOHa W JAIbHEHIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OrnpeneneHue CpelHEel CKOPOCTU CKOJBXEHUs Opycka WIM JBIKCHUS
[IapyKa M0 HaKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejla MpPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJlbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiu MPU PABHOYCKOPEHHOM JIBMKEHUHN 0€3 HadallbHOM
CKOPOCTH ITyTH OTHOCSITCA KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre koddduieHTa TPEHNUS CKOTBKEHUS.

Onpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenre padbOThl CUJIBI TPEHUSI TP PABHOMEPHOM JBUKEHUU Teja 1o
TOPU30HTAIBHON OBEPXHOCTH.



10.Onpenenenne paboOThl CUJIBI  YIOPYrOCTH TpU TOIBEME TIpy3a C

HUCIIOJIB30BaHHUECM HCIIOABMIXXHOI'O M1 ITIOABHUKHOT'O 0JI0KOB.

11.M3y4yeHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3ngen 9. MexannuecKue KoJ1e0aHUA M BOJIHEBI.

Konebarenbnoe nBrwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: MEPHOI,
4acToTa, aMIUINTyZa. MaremMaTH4ecKuil M INpPYKUHHBIM MasTHUKHU. [IpeBpainenue
SHEPIruM MpH KOJIeOATEIHbHOM JIBUKECHUM.

3aryxatouue koyiebanus. Beinykaennsie konebanus. Pezonanc. Mexanudeckue
BOJHBI. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpononbHbIE U TonepeuHble BOJIHBL. J[JInHA
BOJIHBI U CKOPOCTh €€ paclpOCTpaHEeHHs. MeXaHHYecKHe BOJIHBI B TBEPIOM TEJeE,
CEHCMHUYECKNE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MHbpaszByk u
yIbTPa3BYK.

Jemoncmpayuu.

1.
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HaGmronenune xoiieO0aHuii Ted NOON JEUCTBUEM CHIBI TSKECTH U CHJIBI
YOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronenue BeIHYXICHHBIX KOJICOAaHUI M pe30HaHCA.

PacnipocTpaneHne nMpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).
HaGnronenue 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

7.

Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTeMaTH4eCKoro MasTHUKA.
OnpeneneHre 4acTOThI U Meproa KojieOaHUN NPy KUHHOTO MasiTHUKA.
UccnenoBanne 3aBUCUMOCTH Tiepuoja KoJieOaHWI MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

HccnenoBanue 3aBUCUMOCTH NIepUoAa KOJeOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH TNEpHOJA KoJieOaHUM Trpy3a, MOABEHIEHHOTO K
HUTH, OT MaccChl rpysa.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTbH IEPHOIa KOJICOaHUH IPYKUHHOTO
MasTHHUKA OT MacChl Tpy3a U )KECTKOCTHU NPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE ToJIE. DJIEKTPOMarHUTHBIC BOJIHBI. CsoiicTBa
ANEKTPOMArHuTHhIX BOJH. [llkama »3neKTpoMarHUTHBIX BOJH. Fcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa

CB€TA.



Hemoncmpayuu.

1. CgoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. 3ydyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWIIBHOTO

tenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHHUS.

JIyueBast Mmonenb cBera. Mcrounuku cBera. [IpsMoanHEHOE pacpoCTpaHEHUE
ceera. 3armenuss Connuna u Jlynsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH TmpenomiieHuss cBera. llomHoe BHyTpeHHEe
OTpa)keHHE cBeTa. Vcnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKHUX
CBETOBOJAX.

JInnza. Xon nydeit B tua3e. OnTudeckas cucrema (oroanmnapara, MUKPOCKOTa U
Teneckona. ['a3 kak onTudeckas cuctemMa. biam3opykocTs U JanbHO30PKOCTb.

Paznoxxenue Oenoro cBerta B croekrp. Onbitel  Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Jlemoncmpayuu.

[IpsiMmonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

OnrTuueckuii CBETOBOI.

Xon nyyei B coOuparolieit JImH3e.

XoJ1 Tydel B pacCEUBAIOIICH JTMH3E.

[Tomyyenune n300pakeHU ¢ TOMOIIBIO JTUH3.

. [Ipunnun aeiictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10.Mopuensb rasa.

11.PaznoxxeHue 6e10ro cBETa B CIEKTP.

12.Tlony4yenue 6e10ro cBETa MpH CI0KEHUH CBETAa PA3HBIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPaKEHHUSI CBETOBOTO Jyda OT YyIJia
naJieHus.

2. W3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHHUS CBETOBOTO Jyya OT yrja
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlonmydyeHue n300paxeHH ¢ TOMOIIIBIO COOMPAIOIIEH JIUH3HI.

5. Ompenenenne (QOKYCHOIO PACCTOSIHUS M ONTUYECKOM CHIIBI COOMparolen
JIVH3BI.
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6. OnbITHI O Pa3IOKEHUIO OETOTO CBETA B CIIEKTP.
/. OnbpITel MO BOCHPUATHIO ILIBETA MNPEIMETOB NpPH KX HAOJIIONCHHH 4Yepe3
[[BETOBbIC (DUIIBTPHI.

Pa3znena 12. KBanroBble IBJI€eHUS.

Omnsitel Pesepdopna u mmanerapHas mozaens aroma. Moxens atoma bopa.
Hcenyckanne n nornomenue cBera atoMoM. KBaHTbI. JInHeHyaThie CIIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oeta- m ramma-m3nydeHus. CTpoeHHE aTOMHOTO
anpa. HykinoHHast Mmozens aroMHOTO sipa. M3oTonbl. PagnoakTiBHbBIE pEBpaIeHUS.
[lepuon mosypacnaaa aTOMHBIX sJEP.

SAnepHble peakuuy. 3aKOHBI COXpPAHEHUs 3apsAJOBOTO M MAacCOBOIO YHCE].
DHeprus CBsA3M aTOMHBIX sAjiep. CBA3b MacChl U SHEPrUu. Peakiium cuHTe3a U 1eJIeHus
anep. Mcrounuku sHeprun CosiHLA U 3BE3].

SnepHas oHepreTuka. JleWcTBUS paAMOAKTHBHBIX M3IYYCHUN Ha JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

CrexTpbl U3ITy4YEHHUSI U TTOTJIONICHUS.

CrexTpsl pa3aM4HbIX Fa30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYyUEHUH.

Peructpatus nznyyeHus NpupoIHbIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmnroneHue CIIOMIHBIX U TUHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. WccnemoBaHue TPEKOB: U3MEPEHUE DHEPTUN YACTHUIIBI IO TOPMO3ZHOMY ITYTH

(no dortorpadusam).

3. M3mepenue pagqnoakTuBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO-00001IAIOIINK MOAYJb MpPeJHA3HAUYECH JJIsl CUCTeMaTH3alluu U
000011IeHHs] TPEAMETHOTO COAECPKAHUS U OMbITA ACSITEIIbHOCTH, MPUOOPETEHHOTO PU
M3YYEHUU BCEro Kypca (QU3MKH, a Takke JUisi TOJITOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY OJK3aMEHy MO0 (U3MKEe st OO0ydYaroImMXCs, BBIOPABIIMX OTOT
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y4eOHBIN MpeIMeT.

[Ipn M3y4eHMH AAHHOTO MOJIYJS PEATH3yIOTCS U CHCTEMATHU3UPYIOTCS BHIBI
JESTEIbHOCTH, Ha OCHOBE KOTOPBHIX OOECTeUMBAETCS JOCTH)KCHHE TMPEIMETHBIX U
METalpeIMETHbIX  IUIAHUPYEMBIX  pe3yJabTaToB  o0ydeHus,  (GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBaHUS
SBJIGHUN TPUPOJBl U TEXHHUKH, OBJAJCHUE YMEHUAMHU OOBACHATH (PUIUUECKHUE
SIBJICHUSI, IPUMEHSA ITOJTyYeHHbIE 3HAHUS, PeIaTh 3a7a4H, B TOM YHCJIe KaUeCTBEHHbIE
1 9KCIIEpUMEHTAJIbHBIE.



[IprHIMNMANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3lesa peaju3yercs 3a

CUET TOIro, 410 o6yqaloumec;1 BBIITIOJIHATOT 3a/1aHMA, B KOTOPBIX UM IPCAJIaracTcsa:

Ha OCHOBC ITOJIYYCHHBIX 3HAHUU PaCIIO3HaBATh U HAYYHO O0OBSACHATH (1)I/I?>I/III€CKI/I€

SBJICHUS B Oprmafomeﬁ Impuponac nu HOBCCI{HGBHOﬁ KHU3HH,

HCIIOJIB30BaTh HAYYHBIC MCTOJbI HCCIICIOBAHUSA CI)I/IBI/I'-ICCKI/IX ﬂBJ’IGHHfI, B TOM

YUCJIC OJIA ITPOBCPKU T'MITIOTE3 U IMTOJYUYCHUA TCOPCTUICCKHUX BBIBOJIOB,

00BACHATH HayY4YHBIC OCHOBBI HanboJiee Ba)KHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX

TEXHOJIOTHM, HAalpUMEp, MPAKTUYECKOTO HCIOIb30BAaHUS Pa3IMUHBIX MCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHMS M COXPAHEHHUS BCEX HM3BECTHBIX BUOB
SHEPTHUH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O

®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

HBy‘-ICHI/IC (1)I/ISI/IKI/I Ha YpOBHC OCHOBHOI'O O6H16FO 06p330BaHI/IH HaIIPpaBJICHO Ha

JTOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare nzyuenus pu3nKyd Ha YpOBHE OCHOBHOI'O OOIIIET0 0Opa3oBaHUs Y

obOyuarorierocs 0OyyT copMHUPOBaHBI CIACAYIOIIUE TNUYHOCTHBIE PE3yJIbTaThl B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

- MPOSIBIICHHE WHTEpEeca K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOMN
(bu3nYecKoil HayKH;

- LICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMUMBIX U
TUYECKUX MPOOJEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUUN
busuKy;

- OCO3HaHUWE BAXXHOCTH MOPAIBHO-OTHUYECKUX IIPUHLHUIIOB B JCATEIBHOCTU
Y4E€HOrO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

- BOCIPUATHE AICTETUYECKUX KayecTB (U3MUECKOM HayKh: €€ TapMOHMYHOI'O
ITOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

- OCO3HAHME IEHHOCTU (PU3NYECKON HayKHU KaK MOILIHOTO MHCTPYMEHTA MMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOIIECH KYIbTYpHI;

- pa3BUTHE HAy4YHOM JIOOO3HATENPHOCTH, HWHTEpeca K HCCIeI0BATENbCKON
NEATEIBHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbS H IMOLHOHAJIBHOIO 0JIATONOTY M



® - OCO3HaHUE IIEHHOCTH Oe30macHoro obOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTH TMpaBUil O€30MACHOIO TOBEACHHUS Ha
TpaHCIIOpTE, HAa JOpOorax, C SJEKTPUUECKUM M TEIUIOBHIM OOOpYJOBaHHEM B
JIOMAIIHUX yCIIOBHUSX;

e - c(hopMHPOBAHHOCTH HaBbIKA pedieKCUU, IPU3HAHUE CBOETO IIpaBa Ha OIIHUOKY U
TAKOI'0 K€ IIpaBa y Apyroro 4ejoBeKa;

e 0) TPYA0BOI0 BOCIIMTAHUA:

¢ - AKTHBHOE YYacTM€ B PpEIICHWHM MPAKTHYECKUX 3a1ady (B paMKax CEMbH,
o0Opa3oBaTeIbLHON OpraHu3allid, TOPOIa, Kpasi) TEXHOJOTHIECKON M COIMAIBHOMN
HaIpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCJIE U PU3NUYECKHUX 3HAHMIA;

® - HHTEpEC K MPAKTUYECKOMY H3yUEHUIO Mpodeccuil, CBA3aHHbIX C (PU3NKOM;

e 7) 3K0JIOTMYECKOIr0 BOCIIMTAHUS:

® - OpUEHTAIUs Ha IPUMEHEHUE PU3NYECKUX 3HAaHUH [ pelIeHus 3a1a4 B 001acTu
OKpYXarollel Cpelpl, IUIAHUPOBAHMS ITOCTYIIKOB M OLICHKM HMX BO3MOYKHBIX
IIOCJIEICTBUM JUIs1 OKPY KAIOLIEH CPEIbl;

® - OCO3HaHWE TJ00aJBbHOTO XapaKTepa SKOJOTMYECKHX MpoOJeM U NyTel HX
pEelLIeHHS;

e 8) ajanTauMum K HU3MEHAKIIMMCH YCJIOBUAM COLUMAJIBHOM M NPHPOIHOH
cpeabl:

® - IOTPEOHOCTH BO B3aMMOJICHCTBUY NPU BBIOJIHEHUN UCCIIEI0BAaHUMN U MMPOEKTOB
(bu3nyecKoil HalpPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTUX;

® - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
NESATEIbHOCTb;

e - NOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4YHCIE€ (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBJICHUSX;

® - Ooco3HaHHWE Ae(UIIMTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

® - [JITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMUIA,

® - CTpEeMJICHHE aHAJIM3UPOBATh U BBISBJISATH B3aMMOCBSI3M MPHUPOABI, 00IECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

® - OLICHKA CBOMX JICWCTBHI C yUETOM BIIMSIHUS HA OKPY>KAIOLTYIO CPENLY, BOBMOKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHHS POTrpaMMBbI IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust 'y oOyuwatomierocss OyayT chopMmupoBaHbl MeTampeIMeTHbIe
pe3yJIbTaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHHUBEPCAIbHBIC y4eOHbIE NEHCTBUS,



KOMMYHHKAaTUBHBIE  yHHBEpCajbHble  yueOHbIE  JECHCTBHUS,  PETYJSATHBHBIC
YHUBEpCalIbHbIE YUeOHbIE I1EHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

ba3oBble jornueckue gecTBUs:
® BBISABIIATH U XapaKTEPU30BATh CYIIIECTBCHHBIE MPU3HAKN OOHEKTOB (SIBJICHUN );
® YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(DHUKAIIMN, OCHOBAHMS IS
0000I1IeHNS U CpaBHEHUS,
® BBISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAeMBIX (DakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBIICHUSIM;
® BBISBIATH NPUYUHHO-CICJACTBEHHBIC CBSI3M MPU HU3YYCHUH (PU3MUECKHUX
SBJIEHUN U MPOLIECCOB, JIEJIaTh BBIBOJBI C UCIOIb30BAHUEM JICIYKTHBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, BBIABUTaTh THUIOTE3bl O B3aMMOCBSA3SIX
(bU3UYECKHUX BEJIIMYUH,
® CaMOCTOSITENIbHO BBIOUpATh CIOCO0O pelieHus yueOHo# (usmdeckoit 3amauu
(cpaBHeHME  HECKOJIBKMX  BAapUAHTOB  pEIICHHWs, BbIOOp  HaumOolee
NOAXOSIIETO C YYETOM CAMOCTOSITENIbHO BBIJEIIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarejabckue 1eHCTBUA .
® ICIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS,
® TMPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(u3MUEeCKUil  SKCHEPUMEHT, HEOOJbIIOE HCCleqoBaHuE (U3UUECKOrO
SBJICHUS;
® OIICHUBATHh HA MPUMEHUMOCTH U JJOCTOBEPHOCThH MH(OpMAITUIO, TOTYUYEHHYIO
B XOJI€ MCCJIEIOBAHUS NN SKCIIEPUMEHTA;
® CaMOCTOSTENBHO (PopMyIUpoBaTh 00OOIIEHUS W BBIBOJBI MO pe3ysibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;
® [IPOTHO3UWPOBATH BO3MOXKHOE JaJIbHEIIIEe pa3BUTHE (HU3UUECKUX MPOIIECCOB,
a Tak)Ke BBIJBUTATH MPEIINOJI0KEHUS 00 UX Pa3BUTHU B HOBBIX YCIOBHUAX U
KOHTEKCTaX.
Pabora c nundopmanueii:
® [PUMEHSATHh PA3JIMYHBIE METOJbl, HHCTPYMEHThI W 3alpoChl MPU MOUCKE U
orObope wuH(pOpPMAIUM WM MAHHBIX C YYETOM TMPEAJIOKEHHOW Y4eOHOH
dbuznyeckoi 3a1a4u;
® AHANM3HMPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(OOPMAIUIO
Pa3IMYHBIX BUJOB U OPM IPEACTABICHHUS;



CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAaibHYIO  (QOpMy  MpEACTaBICHUS
uH(GOPMaLIMU U WUTIOCTPUPOBATH PELIacMble 3314l HECTOKHBIMH CXEMaMH,
AuarpaMMamu, HHOM rpaduKoi U MX KOMOMHAIIMSIMH.
KoMMyHnKaTHBHBIC YHHBeEpPCcaJIbHbIe YueOHbIe 1elCTBHUSA:

B X0J1€ 00CYXEHHsI yUeOHOI0 MaTepuaa, pe3yJibTaToB Ja00paTOPHBIX padoT
U IIPOEKTOB 33/JaBaTh BOINPOCHl IO CYIIECTBY OOCYKIAa€MOM TEMBI U
BBICKA3bIBaTh MJICH, HAICJICHHbICE Ha pEHICHUE 3aJaud M MOJJAECpKaHUE
OarokeyIaTeIbHOCTH OOIIEHNS;

COTIOCTABJIATH CBOM CYKJEHUS C CYKICHUSIMHU IPYIMX YYaCTHUKOB TUAJIOra,
OoOHapyXUBaTh pPa3IMn4YKMe U CXOACTBO MO3ULIMII;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;

NyOIMYHO MPEICTaBISTh PE3YJIbTaThl BBIIOJIHEHHOTO (DU3MUECKOrO OIBbITa
(3KCIEpuMEHTa, UCCIIEeI0OBaHUS, IPOEKTA);

MMOHUMAaTh M UCIOJIb30BaTh NMPEMMYIIECTBA KOMaHIHOW M MHIUBUIYAIbHON
pabOThI IPU PELIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBIL;

MIPUHUMATh 1EJIM COBMECTHOM NI€ATEIbHOCTH, OPTaHU30BBIBATh JIEUCTBHS 110
e€ MOCTHXKEHMIO: paclpeiesiaTh poju, 00CYk AaTh MPOLIECCHl U PE3YJIbTAThI
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBINOJIHATH CBOIK 4acTh pabOThI, JOCTHras KaueCTBEHHOTO pe3yJbTaTa IO
CBOEMY HalNpPABJIICHUIO U KOOPAWHUPYS CBOM ACHCTBUS C IPYTMMHU 4YI€HaAMHU
KOMaH/1bl;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa B OOIIMH TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTENbHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAILUSIX, TPEOYIOMIMX ISl
penieHust PU3NIECKUX 3HaAHUM;

OpPUEHTUPOBATbCSI B  Pa3IMYHBIX  MOJXOJAaX  MPHUHATUS  PEIICHUI
(MHOUMBHyaTbHOE, TMPUHSITUE PEIICHUS B TpyNIe, MNPUHITUE PEIICHUI
TPYIION);

CaMOCTOSITEIIFHO COCTABJISITh QJITOPUTM pelieHUs (PU3NYECKON 3amauu WU
IUIaHa MCCJIEOBAaHUA C Y4YETOM HMEIOIIMXCA PECYypcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIpeijlaraeMble BAPUAHTHI pELICHUH;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.
CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh aJIcKBaTHYIO OLEHKY CUTYallMU U MIPEAJiarath IiaH €€ U3MEHEHUS;



® OOBSACHATHL  MNPUYUUHBI  JIOCTHXKEHUS  (HEIOCTMKEHHS)  PE3yJIbTaTOB
NeSTEILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY

® BHOCUTb KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
(U3UUECKOTO MCCIICOBAHUS HIIH TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
U3MECHHUBIIMXCS  CUTYyallMii,  yCTAaHOBJIEHHBIX  OIIUOOK,  BO3HUKIIUX
TPYJAHOCTEN;

® OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJU U YCIOBUSIM;

® CTaBHUTH c€0s HA MECTO JPYroro 4ejaoBEKa B XOJ€ CHOpa WIH JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;

® [pu3HaBaTh CBOE MPABO HA OIMMOKY MPHU PEIICHUU (PU3HUECKUX 3a]a4y WIHA B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE YK€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHniy oOydeHusi B 7 Kjaacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaKaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

® HCIOJb30BaTh MOHATHUS: (PU3NUYECKHE U XUMHUUECKHUE SIBJICHUS, HAOIIOCHHE,
AKCIIEPUMEHT, MOJIeb, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aTOM,
MOJIEKYyJla, arperaTHble COCTOSIHMSI — BemiecTBa  (TBEpHOE,  JKUIKOE,
razoo0pasHoe), MeXaHW4YEeCKOe JBIKCHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEMHOE), TPACKTOpHUsA, pPaBHOJAEHCTBYIOWAs cuia, aedopmanus
(ympyras, iacTu4eckas), HeBECOMOCTb, COOOMIAIOIIUECS COCY/IbI;

e pasnuyaTh siBiIeHUS (nuddys3us, TEIUIOBOE IBMKEHUE YACTUIl BEIIECTBA,
pPaBHOMEPHOE  JBWKEHHE,  HEPABHOMEPHOE  JIBUKEHUE,  MHEpUus,
B3aMMOJCHUCTBUE TEJI, PABHOBECHUE TBEPIBIX TEI C 3AKPEIUIEHHOM OCBIO
BpAlllEHUs, TIepeiadya JaBJICHUS TBEPABIMU TEJIAMU, KUAKOCTSIMUA U Tra3aMmu,
aTMoc(epHOe JaBliCHHWE, IUIaBaHUE TeJ, MPEBpAIICHUS MEXaHUYECKOM
SHEPruM) MO OMUCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UYECKUX SIBJICHUM B OKPY’KAIOIIEM
MHUpe, B TOM uuciie (GU3NYeCcKHe sIBJICHUS B MPUPOJIE: MPUMEPHI ABUKECHHUS C
PA3JIMYHBIMUA CKOPOCTSIMU B JKMBOM U HEKMBOM NPUPOJE, ACUCTBUE CHJIBI
TPEHUS B TPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO MABJICHUS HA KUBOU
OpraHu3M, IJIABaHUE PbHIO, pbIYard B TEJIe YEIOBEKa, MPH ITOM IEPEBOIUTH
MPAKTUYECKYI0 3a7ady B Y4YeOHYIO0, BBIACIATH CYIIECTBEHHBIC CBOMCTBA
(mpu3Hakn) HU3NYECKUX SBICHUM;

® ONUCHIBaTh M3yUYEHHbIE CBOMCTBA TeNl M (DU3MYECKUE SIBJICHUS, MCMOJbB3YS
¢u3nueckre BeIMYUHBI (Macca, 00BbEM, TIIOTHOCTh BEIIECTBA, BPEMS, MYyTh,



CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tea, CUJla
TpeHus, aBjieHne (TBEPIOTO Tela, )KUJIKOCTH, ra3a), BBITAIKMBAOIIAs CUia,
MeXaHu4ecKasi paboTa, MOIIHOCTb, IJIEYO CUITbI, MOMEHT CUJIbI, KO3(PHUIIUEHT
MOJIE3HOTO JACHCTBHS MEXAHU3MOB, KHHETHYECKass M IOTCHUHUAJIbHAS
DHEpPrus), MpPH ONHCAHUM TMPABWIBHO TPAKTOBAaTh (UINYECKUN CMBICT
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIBI (DU3HUUECKUX BEIUYHH,
HAaXOAUTh (DOPMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTH TpaduKy M3YYEHHBIX 3aBUCHUMOCTEU
(u3HUEeCKUX BEJINYUH;

XapaKTepHU30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS U IPOILECCHI,
WCTIOJNB3YS TpaBUiia CIIOKEHUS CUIT (B0JIb OJTHOM MPSIMOi1), 3akoH I'yka, 3aKoH
[Tackains, 3akoH ApxuMena, MpaBUI0 paBHOBECHUS pbluara (0JI0Ka), «30J0TOe
IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXAaHUYECKOW SHEPIUH, IIPU ITOM
JaBaTh  CJIOBECHYIO  (OpPMYJIMpPOBKY 3aKOHAa M  3allUChIBaTh  €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3NYECKUE SABJICHHUSI, IPOLIECCHI U CBOIMCTBA TEJN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalludl NpPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BBISBIATH
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX
IaroB ¢ Omnopod Ha 1-2 W3Yy4YEeHHBIX CBOMCTBA (DM3MUECKUX SBJICHUM,
(pu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a1aun B 1—2 [eWCTBHS, UCTIOJIb3Ys 3aKOHBI U (DOPMYJIbL,
CBA3BIBaIOIME (PU3MUECKUE BETUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3aMMUChIBaTh KpPAaTKOE YCIOBHUE, MOACTAaBIATh (PU3NYECKHE BETUYUHBI B
(GopMynbl ¥ HPOBOAUTH PACUYETHI, HAXOJUTh CIPABOYHBIE JIaHHBIE,
HEOOXOAUMBIE 1JIsl pELICHUS 3a/1a4, OLEHUBATh PEATMCTUYHOCTh MOTYyYEeHHON
(bU3UYECKON BEIIMUUHBL;

pacno3HaBaTh NpoOIEeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIN (PU3HMYECKUX
METOJIOB, B  ONHCAHUM  HUCCJEJOBAaHMUS  BBIACIATH  MPOBEPSEMOE
peanoiaokKeHue (TUIoTe3y), pa3auvyarb U MHTEPHPETUPOBATH MOTYyUYEHHBIN
pe3ynbTaT, HaXOAWTh OMIMOKM B XOJE OIBITa, JeNaTh BBIBOABI MO €ro
pe3ynbTaTam;

IPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3UUECKUX SBJICHUNA WM (DU3UYECKUX
CBOMCTB Tel: (opMyJIuMpoBaTh MpOBEpsSEMble MPEATON0KEHHs, COOUpaTh
YCTAaHOBKY M3 NPEAJIOKEHHOT0 00OpYJIOBaHUs, 3alMCHIBATH XOJI OMbITA U
(GopMyTUpPOBATH BHIBOJIBI;

BBIIIOJIHATH IPSIMbIE U3MEPEHUST PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMa,
CHWIIBI M TEMIIEpaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX M IHU(PPOBBIX



npuOOpoB, 3amKChIBaTh MOKa3aHUs MNpPHOOPOB C y4€TOM 3aJaHHOU
a0COJIIOTHOM TOTPENTHOCTH U3MEPEHU;

IPOBOJIUTH HCCIIEJOBAHNE 3aBUCUMOCTH OJHON (DPM3NYECKON BEIUYMHBI OT
ApYyrol C WCHOJB30BAHUEM TMPSMBIX HU3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBMKYILIETOCS Tejla OT BPEMEHU JIBWKEHHS TEJa, CUJIbl TPEHUS
CKOJIbKEHHUS OT Beca Tella, KauecTBa OOpaOOTKH MOBEPXHOCTEH Ten U
HE3aBHCUMOCTH CHJIbI TPEHHsI OT IUIOIIAJX CONPUKOCHOBEHUS TE€J, CHJIIBI
YOPYTOCTH OT YJ/UIMHEHHUS TPY>KWHBI, BBITAJIKUBAIOLIEH CHJIBI OT 00BEMa
HOTrpy>KEHHON YacTH Teja M OT IUIOTHOCTHU YKUAKOCTH, €€ He3aBUCUMOCTH OT
IUIOTHOCTU TeJNla, OT TIJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUMU
IUTAaBaHMs TEJ, YCJIOBUW pPaBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUH Y4EOHOTO MCCIIE0BaHuUs, COOUPaTh YCTAHOBKY U BBITIOJHATD
U3MEpEHMs], CIeAys TMPEeAJIOKEHHOMY IUIaHy, (PUKCUpOBATh peE3yJbTaThl
[OJyYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUJAE MNPEAJIOKEHHBIX
TabJIUI ¥ TPaQUKOB, J€IaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
MPOBOANTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYUH (IJIOTHOCTH
BEIIIECTBA KUAKOCTA U TBEPJOTO TENa, CHIIA TPEHUS CKOJIbKEHUS, TaBJICHHUE
BO3/yXa, BRITAJIKMBAIOIIAS CUJIa, ACHCTBYIONIAs Ha TOTPYXEHHOE B )KUIKOCTh
TeN0, KOG UIIMEHT TOJIE3HOTO JEHCTBUS TMPOCTHIX MEXAHWU3MOB), CIEIYys
OpeUIOKEHHOW HMHCTPYKIMHU: TPU BBINOJIHEHUHM W3MEPEHU coOuparthb
AKCIIEPUMEHTAJIBHYIO0 YCTAHOBKY U BHIYHCIISATH 3HAUEHUE HCKOMOW BETHUNHBIL
coOJI01aTh MpaBUiia TEXHUKH O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLMUIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HETOJBUKHBIN OJIOK, HAKJIIOHHAS! TJTIOCKOCTB;
XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa HMX OmMHCaHus (B TOM 4YHWCIE: TOIIIMITHUAKH,
YCTPOMCTBO BOJOMPOBOJA, THIPABINYECKUIN MPECC, MAaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apeOMETp), UCTIONIb3Ysl 3HAHUS O CBOMCTBAX (PH3UIECKHX
SBJICHUN ¥ HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
MPUBOIUTH MPUMEPHI (HAXOIUTh HH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCIIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HH IS
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEeHUU ¢ MPUOOpaMU U TEXHUUECKUMU
yCTPONCTBaMH, COXPAHEHUS 3/J0OPOBbS M COOJIOACHNUS HOPM SKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATH 0TOOP HCTOYHUKOB HH(OpMaIu B UHTepHETE B COOTBETCTBUH
C 3aJJaHHBIM MMOMCKOBBIM 3aPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUHN U MyTEM



CpPaBHEHHUS pa3IMYHBIX WMCTOYHUKOB BBIJEIATh HWH(OpMAIM, KoTopas
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISAPHYIO
TUTEPATYpy (PU3NUYECKOTO COAepKaHus, CIIPAaBOUYHBIE MaTE€pHAIbl, PECYPCHI
cetu MuHTepHer, Bnagerp nOpu€MaMH ~ KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKWE MHUCHbMEHHBIE M YCTHBIE COOOINCHHS Ha
OCHOBE 2—3 HWCTOYHHMKOB HWHGOpMAHK (PU3HUECKOTO COACPKAHUSA, B TOM
qycIie MyOJIMYHO JIeNIaTh KpaTKUe COOOIEHUS O pe3yJbTaTaXx MPOEKTOB UITU
y4eOHBIX HUCCIENOBaHUN, MPU ATOM TPAMOTHO HCIIOJIb30BAaTh HM3yUCHHBIN
NOHATUHHBIM  ammapaT Kypca (QHU3MKH, COMPOBOXKIATh BBICTYILJICHUE
MpE3CHTAIUEN;

MPU  BBIMIOJHEHUHU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN pachpeacsisiTh
00sI3aHHOCTH B TPYIIE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3a/]Ja4aMH, CJICAUTh
3a BBIMOJHEHUEM IUTaHA JEUCTBUM, aJieKBaTHO OILIEHUBATh COOCTBEHHBIN
BKJIAJ B  JICATEIBHOCTb TPYIIbL, BBICTPAUBAaTh KOMMYHHUKATHUBHOE
B3aMMOJCHUCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIMX.

K xonny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IMOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKEHHUE
aTOMOB M MOJIEKYJ, arperaTHble€ COCTOSIHMS BEILECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tesa, HACHIILIEHHBIM U HEHACBIILEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEeMIIepaTypa, BHYTPEHHSSI HHEPrus, TEIUIOBOW JBUTATENb, SJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, DJIEKTPUUYECKOE MOJIe, MPOBOJHUKU U JTUAJIEKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHHs (TEIUIOBOE pPACUIMPEHHE M CXKaTue, TeIulonepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAayuMBaHWE, KANWLUISPHbIE SBICHHS, HCIIAPEHHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUCTauiu3alus (OTBEp/ieBaHUE), KUIICHUE,
Teruionepeaaya (TermIonpoBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), JIEKTpU3aLus
TE€J, B3aUMOJEHCTBUE 3apsiiOB, JEUCTBUS JJIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCIHCTBUE MAarHMTOB, JEMCTBUE MAarHUTHOIO MOJIA Ha
IIPOBOJTHUK C TOKOM, 3JEKTPOMAarHUTHAas MHIYKLHS) IO OINUCAaHHUIO HX
XapaKTEPHbIX CBOWCTB U HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(du3nuecKoe BICHUE;

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHHUM B OKPYKAIOLIEM
MHUpE, B TOM 4Hcle (pU3MUecKue SBJICHHS B TMPHUPOE: MOBEPXHOCTHOE
HATSHKEHUE W KallWJULIPHBIE SIBJIEHUS B NPHUPOJE, KPUCTAUIBI B MNPUPOJE,
uznyuenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHHE



pochl, TyMaHa, WHEs, CHera, OJJIEKTpHYECKHE SBICHUS B aTtmocdepe,
AIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Tojie 3emiid, Jpend
IIOJIFOCOB, POJIb MATHUTHOTO ITOJIS JUIS YKU3HU HA 3eMJle, MOJSIPHOE CHUSIHUE,
OpU H3TOM THEPEBOAUTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYI0, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (NTPU3HAKH) (PU3NUECKUX SBICHUN;

ONUCHIBAaTh WM3YYCHHBIE CBOMCTBA TE€N U (PU3WUYECKUE SBIICHUS, HCIIOJb3YS
¢usnyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPIHs, KOJIUYECTBO
TEIJIOTHI, yIEJIbHAs TEIUIOEMKOCTh BEIIECTBA, Y€IbHAs TEILIOTA TUIABJICHHUS,
ylledbHas TEIuioTa napooOpa3oBaHus, yIelbHAas TEIUIOTa CTOPAHUS TOILIMBA,
KOA(QGUIUEHT MOJE3HOTrO0 ACWCTBUSA TEIJIOBOW MAaIUUHBI, OTHOCUTEJIbHAS
BJIQKHOCTh BO3/yXa, JJIEKTPUYECKUN 3apsij, cuila TOKa, 3JIEKTPUYECKOE
HaIpsOKEHUE, COIMPOTHUBIICHHE MPOBOJHHKA, YAECIbHOE CONPOTUBIICHUE
BEIIECTBa, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHCAHUU
OPaBWJIBHO TPaKTOBAaThb (PU3MUECKUM CMBICI HCHOJIb3YEMbIX BEJIWYMH,
0003HaUYECHHUA M EAUHMIBI (PU3MYECKUX BEJIIMYMH, HAXOAUTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SBJIEHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKON Teopuun
CTPOCHMs BEIECTBA, MPUHLMUI CYNEPHO3ULIMM IMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s ydacTKa LEMu, 3aKOH
Jxoyns—JIeHua, 3aKk0H COXpaHEHUs! SHEPTUH, MPU STOM JaBaTh CIOBECHYIO
(opMyIUPOBKY 3aKOHA U 3alIUCBHIBATh €M0 MaTEMaTUUECKOE BhIPAKEHNE;
OOBSACHATH (PU3UUECKUE ITPOLIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYaLHI IPAKTUKOOPHUEHTHPOBAHHOTO Xapakrepa: BBISIBIISATD
NPUYUHHOCIIEICTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOrMYECKUX
miaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (PU3UUECKUX SBJICHUMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4u B 2—3 AeMCTBUSL, UCTIONb3Yys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIIOBUS 3ajadu
3aMMUCBIBaTh KPATKOE YCIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX ISl PEILEHUS
3a/1auu, BbIOMpaATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IJIsi €€ pEeIICHUs,
OPOBOJUTH Pacu€Thl W CPaBHUBATH IMOJYYEHHOE 3HA4YeHHE (HU3NYECKON
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIHN (PU3UIECKUX
METO/IOB, HCHOJb3Yysl OIMCAHWE HCCIEAOBaHUS, BBLACIATH MPOBEPSEMOE
MPEANOJIOKEHNE,  OLEHMBATh  IPABUJIBHOCTh  NOpAJKA  MPOBEACHUS
UCCJICI0BAHHSI, 1€]1aTh BBIBOJIBI;



® TIPOBOJWTH OMBITHI 10 HAOTIOMECHUIO (DU3NIECKUX SBICHUN WU (PU3NMUECKHUX
CBOMCTB TeJ (KanuJUISIPHBIE SIBJICHUSI, 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT €r0
00bEMa, TemrepaTypbl, CKOPOCTH Tpoliecca OCThIBAaHUS U HAarpeBaHUsl MPHU
U3ITyYEHUH OT IBETa M3JIydaromieil (IorIoaroiieii) moBepXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPATYPhl KUJIKOCTU U TUIOMIAAN €€ MOBEPXHOCTH,
ANEKTpU3alusg Tel W B3aUMOJEWCTBHE  BJIEKTPUYECKUX  3apsiOB,
B3aMMO/ICUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJU3alllsi MAarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, ICUCTBUS MAarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMUCTBA AJIEKTPOBUTATENS TOCTOSSHHOTO TOKA):
dbopMynHpoBaTh TPOBEPAEMbIC MPEIOIOKEHUS, COOMPATh YCTAHOBKY W3
MPEI0)KEHHOTO 000PY/I0BaHMS, OMUCKHIBATH XOJ OMNbITa U (POPMYIUPOBATH
BBIBO/IbI;

® BBINOJHATh NPSIMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAYKHOCTHU
BO3/lyXa, CUJIbl TOKA, HATIPSDKEHUSI C UCTIOIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PU3MUECKUX BEJIUYHMH, CPABHUBATH PE3yJbTaThl U3MEPEHUM C
y4ETOM 3aJIaHHOU a0COTIOTHOM MOTPEITHOCTH;

® T[POBOJUTH HMCCJIEAOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BEIMYHUHBI OT
Ipyrol C  HCHOJIb30BAHHMEM  NPSMBIX  HM3MEpPEHH  (3aBUCHUMOCTh
CONPOTUBJICHUS MPOBOJHUKA OT €T0 JUIMHBI, TUIOMIAU TONEPEYHOTO CEUEHUS
U YIEIbHOTO CONPOTHBIICHUSI BEUIECTBA MPOBOJAHUKA, CUJIbI TOKA, UAYLIETO
yepe3 MNPOBOJHUK, OT HANPSHKEHUST HAa MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEILHOTO W MapaJyIeIbHOTO  COCIWHEHHA  MPOBOJAHHUKOB):
MJIAHUPOBATh UCCIEAOBAHUE, COOUPATh YCTAHOBKY U BBITIOJIHSATH U3MEPEHHUS,
cienysi TOPEIJIoKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJIbTAaThl MOJYy4YEHHON
3aBUCUMOCTH B BHJI€ TaOJHI] U TpauKOB, JelaTh BBIBOJBI MO pe3yjbTaTaM
UCCIIEOBAHNS;

® TMPOBOJUTH KOCBEHHBIE U3MEpeHUs GUBUYECKUX Beau4YuH (yAesibHas
TEMI0EMKOCTh BEILIECTBA, COMPOTUBJIEHHE MTPOBOJIHMKA, Pa00OTa U MOILHOCTh
ANEKTPUUECKOTO TOKA): MJIAaHUPOBATH HU3MEpEeHUs, coouparhb
AKCIEPUMEHTAIIbHYI0 YCTAHOBKY, CJEAYys NPEMJIOKEHHOM WHCTPYKIUHU, U
BBIYUCIISATh 3HAYEHNE BEJIMYHHBIL,

e co0JIIOaTh MpaBUjia TEXHUKU O€30MaCHOCTU MpU padboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

® XapaKTepHU30BaTh MPUHIIMUIIBI JEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX ONucaHusd (B TOM YHCJE: CUCTeMa OTOIUICHUS
JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMmepMeTp, BOJBTMETP, CUETUHK
AIEKTPUYECKON YHEPTUH, DIIEKTPOOCBETUTEIIbHBIE MPUOOPHI, HATPEBATEIHHBIC
AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUUYECKHUE MPEIOXPAHUTEIIH,



AIIEKTPOMArHHUT, 3JIEKTPOABUTATENb MOCTOSIHHOTO TOKA), UCIIONB3YS 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SABIEHUH ©  HeoOXoauMmble  (U3HUECKUE
3aKOHOMEPHOCTH;

® DPACIO3HABATH IPOCThIE TEXHUUYECKUE YCTPONUCTBA U U3MEPUTEIBHBIE TPUOOPHI
[0 CXEMaM M CXEMaTHUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOpPAHUS, 3JIEKTPOCKOII,
peocTaT), COCTAaBIATh CXEMBI ANEKTPUUYECKUX LIETIEH C MOCIeA0BATEIbHBIM U
napajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAaUEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LETIEH;

® [IPUBOJUTH NPUMEPHI (HAXOIUTH HH(OPMALIUIO O PUMEpax) MPaKTUYECKOro
UCTIOJb30BaHUS (PU3MYECKUMX 3HAHUH B IOBCEJAHEBHOM JKU3HU JJIA
oOecrieueHus 0€30MaCHOCTHU MPU 0OpaIlEHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUYECKOTO
MIOBEJICHUS B OKPYKAIOIIeH cpene;

® OCYHIECTBIIATH MOUCK MH(pOpMaLuu (pu3nueckoro coaepxxanus B Miurepuere,
Ha OCHOBE HMEIOIIMXCS 3HAHUM U IMYyTEM CPABHEHUS JIONOJHUTENbHBIX
HMCTOYHUKOB BBIACIATH WH(POpPMAIHIO, KOTOpas SBISETCS MPOTUBOPEUNBOM
WJTM MOKET OBITh HEIOCTOBEPHOM;

® WCIOJB30BaTh TMPH BBITIOJHEHUN YUEOHBIX 3a/laHuil HAay4YHO-TIOMYJISAPHYIO
TUTepaTypy (pU3MUEcKoro CoaepiKaHHs, CIPaBOYHBIC MaTEpHajbl, PECYPChHI
cetu HMHrepHer, BiaxeTe NOpuEéMaMU  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBanus HH(POPMAIIMK U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

® Co37aBaTh COOCTBEHHBbIC INHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHMUS,
0000mass UHpOpPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB  (DU3UYECKOTO
COJZIEpKaHusl, B TOM 4YUCIe MyOJMYHO MPEACTABIATh PE3yIbTaThl MPOCKTHOU
WIA MCCIIE0BAaTENbCKON NIEATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BaTh
M3YYCHHBI TOHATUWHBIA  ammapar Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALMEN;

® TIpU BBHINIOJHEHUH YYEOHBIX TIPOCKTOB M HCCICHOBAHUN (PUINIECKUX
MPOIECCOB paclpenessiTh OOS3aHHOCTH B TpPYNIE B COOTBETCTBUU C
MOCTaBICHHBIMU 3a/1adyaMU, CJICIUTh 3a BBHITIOJHEHHEM IUTaHa NEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B
JeSTeNIbHOCTh TPYMIbl, BBICTpaBaTh KOMMYHHKAaTHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISISt TOTOBHOCTH pa3periath KOH(IUKTHL.

K kxoHuy oOyueHus B 9 Kiacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

® UCIOJB30BaTh MOHATHUS: CHCTEMa OTCUETA, MaTepuaibHasi TOUKa, TPACKTOPHS,

OTHOCUTENIFHOCTh MEXaHHUYECKOro JBWXKEHHs, naedopmauus (ympyras,



IJIACTUYECKasl), TPEHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
NEePEerpy3Ku, HEHTP THKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TIKECTU
TBEPIOTO Tella, PAaBHOBECHE, MEXAHMUYECKHE KOJIeOaHUS U BOJHBI, 3BYK,
UH(GPa3BYyK U YIBTPa3BYK,  OJICKTPOMATHUTHBIE  BOJIHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPHI
WCIyCKaHMs W TOTJIONIEHUs, anb(a, OeTa- U raMMa-u3y4yeHHusi, U30TOIIbI,
AJIepHasl PHEPreTUKa;

paznuyaTh SIBJIeHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOIMHEHHOE
JIBUWKEHUE, PABHOYCKOPEHHOE TMPSMOJMHEHHOE JIBIJKEHHE, CBOOOJIHOE
naJIeHUE TEJl, PABHOMEPHOE IBMIKEHUE 110 OKPY>KHOCTH, B3aUMOJEHCTBHE TEII,
pEaKTUBHOE JBWXKEHHE, KojebaTeabHOE JIBHKEHUE (3aTyxarolue U
BBIHY)KJICHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE IBUKEHUE, OTPAKEHUE
3BYyKa, IPSIMOJIMHEMHOE PACIIPOCTPAHEHHE, OTPAKEHHUE U IIPEIIOMIICHHE CBETA,
[OJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3JIoKEHUE OEJIOro CBETa B CHEKTP U
CIIOKEHUE CIEKTPAJIBHBIX LBETOB, JHCIEPCHS CBETa, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEWYATOrO CIEKTpa H3IY4YEHUs) IO
ONMMCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBJICHUM B OKPYKAIOIIEM
Mupe (B TOM uuciie PU3NUECKHE SBICHUS B MPUPOJIC: TMPUIUBBI U OTIIWBHI,
nBrkeHue 1iaHeT COJIHEYHOM CHCTEMbl, PEAKTUBHOE ABMKEHHUE >KUBBIX
OpraHu3MOB,  BOCHPUSTHE  3BYKOB  JKMBOTHBIMHU,  3€MIIETPSCEHUE,
CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETA TEJ, ONTHYECKHE SIBJICHUS B
npupojie, OHUOJOrMYecKoe JAeWCTBUE BHUIUMOIO, YIbTPaduOIETOBOIO U
PEHTIC€HOBCKOTO  W3JIYYCHHM, €CTECTBEHHBIM  pPaJMOAKTUBHBIA  (OH,
KOCMHUYECKHE JIy4d, PaJAMOAKTUBHOE H3IYyYEHUE NPUPOAHBIX MHUHEPAJIOB,
JEUCTBUE PAaTMOAKTUBHBIX W3JIYYEHU Ha OpPraHU3M YeJOBEKa), MpPU 3TOM
NEPEBOJUTh MPAKTHUECKYIO 337ady B y4eOHYIO, BBIAEIATH CYILECTBEHHBIC
cBolcTBa (TIpU3HAKK ) (DU3UICCKUX SBICHUM;

ONMKCHIBATH WM3YYEHHBbIE CBOMCTBA T€A U (U3UUECKHUE SIBICHUS, WCIONb3Ys
¢u3nueckrue BeIUYMHBI (CpelHsSsl M MrHOBEHHass CKOpPOCTh Tella TMpHU
HEPABHOMEPHOM JBUKEHUHU, YCKOpPEHHUE, TIepeMelleHne, MyTh, YrioBas
CKOpPOCTb, CHJAa TpPEHHUSA, CUJa YIPYroCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TAJICHUS, BEC TEJIa, UMITYJIhC TEIa, HUMITYJIEC CUITbI, MEXaHIYECKas
paboTa W MOIIHOCTb, TOTEHIMAIbHAsA OHEPrusl Teja, MOTHATOTO HaJ
NOBEPXHOCTBIO 3€MJIM, TNOTEHIMAJIbHAsg DJHEPTUsl CXKATOM MPYKUHBI,
KMHETUYECKAsl SHEPIus, MOJHAsA MEXaHWYECKash dHEprus, MepHoJ U 4acToTa
KOJIeOaHUi1, ITTMHA BOJIHBI, TPOMKOCTB 3ByKa U BbICOTA TOHA, CKOPOCTh CBETA,



MOKa3aTeNlb MPEJIOMIIEHUS CPENbl), MPU ONKUCAHUM MPABUIBHO TPAKTOBATh
(Gu3NYECKUl CMBICT HUCHOJB3YEMBIX BEIMYWH, OOO3HAUYCHUS U EIUHUIIBI
(u3nyecKux BEIMYUH, HAXOAUTHh (POPMYJIbl, CBS3bIBAIOIIME JAHHYIO
(u3nyecKyr0 BEIMYMHY C JPYTMMH BEJIWYUMHAMM, CTPOUTH Trpauku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBa TeN, (U3MUECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHPHOIO TITOTEHUS,
MPUHLUI CYNEPIO3ULUN CUJ, IPUHIMUIT OTHOCUTEIbHOCTH ["anunes, 3aKOHbI
HeloToHa, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MAacCOBOTO YMCEN IPU SAEPHBIX
peakLHusIX, PU 3TOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATH
€ro MaTeMaTU4YeCKOe BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE ITPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MNPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUYUHHO-
CJIEICTBEHHBIEC CBSI3M, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C
onopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBAa (PU3WYECKHUX SIBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarh pacy€THbIE 3a/1ayu (ONMUpPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUM),
MCIIONIb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIIE (PU3HUECKUE BEITMYMHBI: Ha
OCHOBE aHaJlM3a yCJIOBUS 33Jaud 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH
HEJ0CTAIOIINE WIM M30BITOYHBIC JaHHBIC, BHIOWpATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE I  PELICHUs, MNPOBOAWTH pacuy€Tbl M  OLICHUBATH
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAaUeHHS] (PU3HUECKOW BEJIMYUHBI,
pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh PU MOMOLIH (PU3HUYECKUX
METOJIOB, HCIIOJb3ySl ONMUCAHWUE HCCIEAOBAaHUS, BBLICIATH MPOBEPSEMOE
OPEANOIOKEHNE, OLICHWBAaTh  IPaBWIBHOCTh  MOPSAAKAa  MPOBEACHUS
UCCIIEIOBaHMs,  JelaThb  BbIBOJbI,  HMHTEPIPETUPOBATH  PE3YJIbTATHI
HaOIIOECHUH U OIBITOB;

POBOJUTH OIBITHI IO HAOMIOACHUIO (PU3UUECKUX SBJICHUNA WM (DU3UYECKUX
CBOMCTB Ten (M3yuy€HHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
SHEPruM, 3aBUCUMOCTb IIEPHO0/1a KOJIEOaHHH PY>KMHHOTO MasgTHUKA OT MacChl
rpy3a U KECTKOCTU MPYKHWHbI U HE3aBUCUMOCTb OT aMIUIUTYJbl MaJbIX
KOJIe0aHU, MPSMOJIMHEMHOE PacHpOCTPAHEHHE CBETA, pasyioKeHHe Oeoro
CBETa B CIIEKTp, U3YyYEHUE CBOMCTB M300pa)keHUs B IIJIOCKOM 3€pKaje u
CBOMCTB H300pakeHHsI TpeaMeTra B coOuparolield JuH3e, HaOII0JcHHE
CIUIOIIHBIX U JTUHEHUYATHIX CIEKTPOB U3JIyUYEHHs): CAMOCTOSTEIbHO COOMPATh
YCTaHOBKY U3 N30BITOYHOTO Habopa 000pyI0BaHUs, OMUCHIBATH XOJI OIbITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOBL;



MPOBOAUTH MPU HEOOXOAMMOCTH CEpHUIO0 MPSMBIX HU3MEPEHUN, OMpenerss
CpelHEe 3HAYEHUE M3MEpSAEMOM BEIMYMHBI ((POKYCHOE paccTosHue
coOuparomed  JTUH3bI), OOOCHOBBIBaTH BBHIOOp cmoco0a  HM3MEpeHus
(M3MepUTENBHOTO TTPUOOpA);

OPOBOJUTH  MCCIEAOBAHHWE 3aBUCUMOCTEH  (U3NYECKUX BEIMYHUH C
UCIOJb30BAaHUEM IPSIMBIX U3MEPEHHUM (3aBUCUMOCTb IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HayalbHON CKOPOCTH, TIepro/ia KojaeOaHui
MaTeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 32aBUCUMOCTH YIJIa OTPAXEHUS
CBETa OT yIJla aJIeHUs U yIJla IPeJOMIIEHUS OT yIJla Ma/ieHus): TUIaHUPOBATh
UCCIIEJOBAaHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE TAOJIUI]
U TpaMKOB, 1€JaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (CPEIHASI CKOPOCTh
Y YCKOpPEHUE TeJla MPU paBHOYCKOPEHHOM JABUKEHUU, YCKOPEHHE CBOOOIHOTO
najeHus, KECTKOCTb NPYXHUHBI, KOIPPUIMEHT TPEHUS CKOJIbXKEHUS,
MeXaHW4yeckass paboTa M MOIIHOCTh, YacToTa M MEpPHOJ KoJeOaHWi
MaTeMaTUYECKOro U IPYKUHHOTO MasITHUKOB, OITHYECKAs cujia coOnparoien
JUH3bI, PAJHOAKTHBHBIA (OH): IUIAHMPOBATH HM3MEPEHUs, COOHMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M  BBINIOJHATH HW3MEPEHHMs, Cleays
OpEUIOKEHHON  MHCTPYKLMM, BBIUMCISATH  3HAYEHUE  BEJIUYMHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTaThl ¢ YUYETOM 3aJJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOJI01aTh MpaBUiia TEXHUKH O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE TMPU3HAKU HW3YYEHHBIX (PU3MUECKHX MOJEJeH:
MaTepuaibHasi TOUKa, aOCOJIIOTHO TBEPJOE TEJI0, TOUCYHBI HCTOUHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHash MOJENIb aToMma, HYKJIOHHas MOJEIb
aTOMHOTO sJIpa;

XapaKTepU30BaTh MPUHIIHUITHI IEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHHUECKUX
YCTPOMCTB C ONMOPOM HA MX ONUCAHUA (B TOM YHCIE: COUAOMETpP, JATUUKHU
MOJIOKEHUS, PACCTOSTHUSL M YCKOPEHHUS, pakera, 3XO0JOT, OYKH, MEPHUCKOIL,
¢oroanmapaT, ONTUYECKHE CBETOBOABI, CIEKTPOCKOM, I03UMETp, Kamepa
Bunescona), wucnonb3ys 3HaHHA O CBONCTBaX (U3MUECKHUX SIBICHUA U
HE0OX0ouMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOLECCOB IPU
pelIeHNN y4eOHO-TIPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBbI I TOCTPOSHUS
M300paKeHHU B TJIOCKOM 3€pKajie U cOOUparoniei JTMH3E,;



MPUBOJUTH MPUMEPHI (HAXOAUTh UH(POPMAIIHIO O IPUMEPaX) MPaAKTUIECKOTO
UCIONIb30BaHUsl  (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH IS
oOecrniedueHrs 0€30MacHOCTH MPH OOpaIllEeHUH ¢ TPUOOPaMU U TEXHHUECKUMU
yCTPONCTBAMH, COXPAHEHUS 30POBbS M COOJIIOJICHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUSI B OKPY’KarOIIeH cpesie;

OCYIIECTBISATH MOUCK MHPOpMaIuu GU3NIECKOTO cosiepkanus B InTepHeTe,

CaMoOCTOSITENIbHO  (OPMYyNIMPYs TOUCKOBBIM  3ampoc,

HaxoauThb IIyTH

OTIpeNeCHUS] JTOCTOBEPHOCTH TMOJyYeHHOW wuH(pOpManMid Ha OCHOBE

NMCIOIINXCA 3HAHUU U JOITOJIHUTCIIBHBIX UCTOYHUKOB,

UCIOJb30BaTh IPHU BBIIOJHEHUM Y4YEOHBIX 3aJaHUl HayYHO-NOMYJSPHYIO
JIUTEpaTypy (pU3MUECKOro COAEp KaHUS, CIPABOYHBIE MaTEpUaibl, PECYpPCHI
cetu MHrepHer, BiaxeTe NOpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaMM M3 HECKOJBKUX MCTOYHUKOB (PU3HUECKOrO COAEpKaHUA,
NyOIMYHO TPEACTABISTh PE3YyJIbTaThl MPOECKTHOW WMIIM HCCIEI0BATEIbCKON
NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HMCHOJb30BATh WU3yYEHHBIN MOHITHIHBIN
anmapar H3y4aemMoro pasiaena (U3MKM U CONPOBOKIATh BBICTYIUICHHE
Mpe3eHTaluen ¢ yU€TOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyectBo 4yacos JIeKTP
Haumenon K - OHHBIE
u/n aHue pa3/ieioB U OHT paKt (uudgposrbie)
TeM NPOrpaMMbl cero pOJﬁIbeIe I/I‘IgCKI/le o0pa3oBareJib
padoTbl padoTbI HbIE pecypebI
Paspen 1. dusuka u eé poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubnuor
1 duzuka - eKa LHOK
A1 HayKa 0 IpUpoJie 2 https://m.edsoo.r
u/7f416194
bubnuor
1 duznueck 1 eKa LHOK
2 W€ BEJTUYNHBI 2 https://m.edsoo.r
u/7f416194
EctecTBen Bubmmor
1 HOHAYYHBIN METOJI 1 cKa LOK
3 2 https://m.edsoo.r
TO3HAHMA u/7f416194
Hroro no pazneny 6

Paznes 2. [lepBoHayajibHbIE CBe/IeHNSI 0 CTPOCHUM BellecTBA



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

Bbubmauor

CrpoeHnue eKa [HOK
BEIIlECTBA 1 https://m.edsoo.r
u/7f416194
TIBuKeHHe bubnuor
U B3aUMOJICUCTBUE cKa LHOK
2 https://m.edsoo.r
YaCTHUI] BEIIECTBA /7416194
Bubnuor
ArperarHsl
e CEETOﬂHHH cKa LHOK
2 https://m.edsoo.r
BeIMcCTRA u/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHne ¥ B3auMojieiicTBUE TeJl
Bubanor
Mexanude eKa [HOK
CKO€ JIBIKEHUE 3 https://m.edsoo.r
u/7f416194
Bubnuor
Huepuus, 1 eKa HOK
Macca, IJIOTHOCTh 4 https://m.edsoo.r
u/7f416194
bubanor
Cuina. 1 2 eKa LHOK
Buner cun 14 https://m.edsoo.r
u/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB
[aBienue.
IT
cpenata bubanor
JTABJICHUS
TBEPABIMU eKa [HOK
oA 3 https://m.edsoo.r
TaMH, u/7f416194
SKUIKOCTSIMU u
razaMu
bubnanot
JlaBrenue eKa [HOK
SKUIKOCTH 5 https://m.edsoo.r
u/7f416194
Bubnuor
ATtmochep eKa LIOK
HO€E JaBJICHHUE 6 https://m.edsoo.r
u/7f416194
Bubauor
JeticTBue 2 eKa [HOK
JKHIKOCTH M rasa 7 https://m.edsoo.r

u/7f416194



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

HA TIOTPYKEHHOE B
HUX TCII0

Hroro no pazneny 21

Pasznen 5. PabGora u MOIIHOCTH. DHEprus

3apsiKeHHbIE

bubnuor
S PaGora wm 1 eKa HOK
A MOIIIHOCTh 3 https://m.edsoo.r
u/7f416194
bubnuor
5 ITpocteie 1 eKa HOK
2 MEXaHU3MBI 5 https://m.edsoo.r
u/7f416194
bubnuor
5 MexaHnnde 1 eKa LHOK
3 CKasl SHEPTHs 4 https://m.edsoo.r
u/7f416194
Hroro no pasneny
12
PesepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO YACOB 68 12
I[1O ITPOTPAMME
8 KJIACC
KoanuectBo yacos yeKkTp
Haunmeno OHHBIE
- Ilzanne pa321e¥;\1: KonTp IIpakr (undposbie)
PR cero 0.]1]6>]-Ible nqgcxne 06pa3oBaTEIbH
porp padoTbl padoTbI BIE pecypeb
Pa3nen 1. TennioBblie ABJI€HUS
bubnuot
Ctpoenue
1 u CBIZ)fICTBa cKa HOK
A 7 https://m.edso00.ru
BEMeeTRa [74181ce
bubnuot
1 TermoBel 5 eKa [HOK
2 € MPOLECChI 21 https://m.edsoo.ru
[7t4181ce
Hroro no pazneny 8
Pa3nea 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHHUS
ecKue 31???? 1 bubmor
1 PAABL 7 eKa LHOK



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

Tela u 150:¢ https://m.edsoo.ru
B3aUMO/ICHICTBHE [7f4181ce
ITocTosu bubanor
2 HbBIH 5 7 eKa [HOK
2 AIIEKTPUYECKHIA 20 https://m.edsoo.ru
TOK [7f4181ce
bubanor
2 MarautH 1 15 eKa HOK
.3 pl€ SIBJICHUSA 6 https://m.edsoo.ru
[7f4181ce
bubauor
DIIEKTPO
2 MaFHI/ITH:lISI P cKa HOK
4 - st 4 https://m.edsoo.ru
YKL /7f4181ce
Hroro no pazneny
37
PesepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO YACOB 68 4 14.5
I10 ITPOT'PAMME
9 KJIACC
KouauuecTBO 4yacos DJIeKTP
Haumeno
BaHue pa3aeJioB Kont IIpakr onHbIe
n/n | TeM B P P (ungposrie)
TDOIDAMMEL cero o.mgm,le H‘l;ﬂ(l/le o0pa3oBaTe/ibH
porp PaooTbI PaooTbI ble pecypebl
Pa3zpen 1. Mexannueckue siBJIeHUS
Mexauuu Bubanor
1 eckoe aBWKEHUE 1 eKa HOK
A A CHOCOOBI €ro 10 https://m.edsoo.ru
ONHCAHUS [7f41a4a6
bubmmor
1 Bsaumon 1 3 eKxa IHOK
.2 elicTBUE TEN 20 https://m.edsoo.ru
[7f41a4a6
bubmmor
1 3aKOHEI 3 eKa 1HOK
3 COXpaHECHHSI 10 https://m.edso0o.ru
[7f41a4a6
Hroro no pazneny 40
Paznen 2. MexannuecKkue KoJe0aHus U BOJHDBI
2 Mexanuu 3 Bbubmauor
A1 €CKHE KOoJeOaHust 7 eKa 1HOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
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
Mexanuu b H6mg)12
€CKHE  BOJIHBI. 1 3 cka .
38 8 https://m.edsoo.ru
K [7f41a426
Hroro no pazneny 15
Pa3znesa 3. JjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
IEKTPO Bubauor
MAardmTHOC II0JIC
" 2 eKa HOK
6 https://m.edsoo.ru
DIIEKTPOMArHUuTH 17413426
bIE€ BOJIHBI -
Hroro no pazneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
3aKOHEI Bubanor
eKa LHOK
Eifg;ZCTpaHeHH 6 2 https://m.edsoo.ru
[7f41a4a6
i T — Bubanor
ONTUYECKUE 3 cKa . LOK
HOHGODEL 6 https://m.edso00.ru
probop /741a4a6
Paznoxen bubuor
ne 0enoro cmera 2 cKa LOK
B CLICKT 3 https://m.edso00.ru
CHeKTp [7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBanToBLI€e IBJICHUSA
Bubauor
Hcnyckan
Heu nornon};eHHe 1 cKa LOK
BETA ATOMOM 4 https://m.edso00.ru
CBCTa aTOMO [7f41a4a6
Bubauor
Crtpoenue 1 eKa HOK
aTOMHOTO s/1pa 6 https://m.edsoo.ru
[7f41a4a6
bubmmor
SAnepurie 1 1 eKa 1HOK
peakuuu 7 https://m.edsoo.ru
[7f41a4a6
Hroro o pazneny 17

Pa3nea 6. IloBTopuTe1bHO-0000 IIaI01IIM I MOTYJIb



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
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https://m.edsoo.ru/7f41a4a6
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[ToBTOpEH
e u 00oO0IIeHHe
CoJIepIKaHUs
Kypca ¢u3MKU 32
7-9 knacc

Bubauor

2 eKa HOK

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

KOJIMYECTBO YACOB
I10 ITPOT'PAMME

Hroro no pazneny

OBILIEE

102

27

n/n

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC

Tema

poka
y cero

KoJsnuyecTBo 4acoB

Kon
TPOJIbHbBIE
padoTbI

IIpak
THYeCKHe
padoThbI

DJIeKT
]/ poHHbIE
uugposbie
oOpa3oBareJ
bHbIE

pecypchbl

ara
nusyde
HUSA

dusuk
a — Hayka o
MIPUPOJE.
SIBienns
MIPUPOBL.
duznueckue
SIBJICHUS

Mexa
HUYECKHeE,
TEIJIOBEIE,
BJIEKTPUYECK
ue,
MarHHUTHBIC,
CBETOBLIC,
3BYKOBBIE
SIBJICHUS

duzn
YeCKHE
BEJIMYUHBI | 1
UX U3MEPEHHUE

Ypok-
UCCIIEIOBaHU
e "U3mepenue
TeMIIepaTypbl 1
IIpU TIOMOIIHU
KHUJKOCTHOTO



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

TepMOMeTpa 1
JaTaruKa
TEeMIIEPATypPhI

Kaxk
¢buszmka u
Apyrue
€CTECTBEHHBI
e HayKu
H3y4aroT
MIPUPOLY.
EcrecTBenHO
Hay4HbIN
METOJ,
IMO3HAHUSA.
Omnucanue
(bu3HuecKux
SIBJICHHUI c
IIOMOIIILIO
MoJeen

bubmmu
oreka [[OK

https://m.edsoo
.ru/ff09f72a

Ypok-
UCCIIeIOBaHU
e "IIpoBepka
TUIOTE3bI:
TATBHOCTh
noJiéra
apuKa,
MYIIEHHOTO
TOPU30HTAITH
HO, TeM
Oonblle, 4YeM
OosbIe
BBICOTA
mycka'

Crpoe
HUE
BEIIeCTBA.
OIBITHI,
JTOKa3bIBAOII]
ue
TUCKPETHOE
CTPOCHHE
BelleCTBa

bu6mm
oreka [{OK

https://m.edsoo
.ru/ff09fe0a

JBux
€HUE YacCTHll
BEILECTBA

Bubmu
oreka IIOK

https://m.edsoo
.ru/ff0a013e

Ypok-
UCCIIEIOBaHU



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

€ «O1npITEl O

HaOJIIOACHUIO
TEIJI0OBOTO
pacuupeHus
ra3oBy
Arper
ATHBIC
COCTOSIHUS
BCIIECTBA
Bzaum
OCBSI3b MEKITY
CBOMCTBaMH
BEIIECTB B
pa3HBIX
arperaTHbIX
COCTOSIHUSIX U Bubin
X oreka [HOK
ATOMHOMOJICK https://m.edsoo
.ru/ff0a0378
YIAAPHBIM
CTPOCHHUEM.
OcobeHHoCTH
arperaTHbIX
COCTOSIHUM
BOJIBI
Mexa
HUYECKOE
JBHKCHHE. bnbmm
PaBrOMepHOE oreka  LIOK
" https://m.edsoo
.ru/ff0a05c6
HEpaBHOMEPH
o€ JBMKCHUE
Ckopo bubnu
CTb. oreka I[OK
Enunnisn https://m.edsoo
CKOPOCTH .ru/ff0a079c
Pacue Buomu
T T0OyTH | oreka [[OK
BPEMEHHU https://m.edsoo
JIBHKCHUS .ru/ff0a0aed
Nuepn
Hsl. 3aKkoH
WHEPLUH. bubmu
Bzanmoneiict oreka LOK
BHE TEJI Kak https://m.edsoo
MPpUYNHA .ru/ff0a0c10
N3MCHCHUA

CKOpPOCTH



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

JABHKCHU A
TCII

IImotH
OCTh
BCIIECTBA.
PacueT Mmacchr
u o0Bema
Tena MO €ro
IUIOTHOCTH

Jlabop
aTopHas
pabora
«OmnpeneneHu
€ INIOTHOCTH
TBEPJIOrO
Tenaa»

Pemie
HME 3a7a4 II0
TEME
"[T;moTHOCTH
BelecTna"

bubnu
oreka IIOK

https://m.edsoo
.ru/ff0a0fee

bubnu
oreka 1JOK

https://m.edsoo
.ru/ff0al23c

Cuna
KaK
XapaKTEPUCT
MKa
B3aUMOJIEUCT
Bus Ten. Cuna
YOPYTOCTH.
3akoH ['yka

Jlabop
aTopHas
paborta
«M3yuenue
3aBUCUMOCTH
pacTsKEeHUs
(medopmariuu
) IPY>KHUHBI OT
MIPUII0KEHHO
W CHJIB»

SIBnen
H€e TITOTEHHS.
Cuita
TSDKECTH

CBs13b
MEXKY CUIION
TSDKECTH n
Maccou Tena.
Bec Teaa.

bubnu
oreka [[OK

https://m.edsoo
.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

Pemrenue
3aa4 I10 TEME
"Cuna

TsDKEeCcTH"
Cuna
et s bt
oreka IHOK
IUIaHETaX.
- https://m.edsoo
.ru/ff0a1502
XapaKTePUCT
HKH IJIaHET
Wsmep Bubnn
eHUE CHIL. oreka  LIOK
TTHHAMOMETD https://m.edsoo
.ru/ff0al8cc
bubnn
Tera. Bec oreka 1[OK
HeBecoMocTh https://m.edsoo
ru/ff0al778
Crnox
eHUEe JIBYX
CHIL, bubnu
HarpaBJICHHBI oTeKa HOK
X MO0 OJHOM https://m.edsoo
MIPSIMOM. .ru/ff0ala70
PaBHopelicTB
YIOIIast CHJI
Pemre
HHME 3a7a4 II0
TEME
"PaBHOAECHCT
Bytomas cui"
Tpenu
€ CKOJIbKCHHUS
H TpeHue bnbmm
oreka I[[OK
IOKOS.
Tpenne B https://m.edsoo
.ru/ff0alb9c
npupose  H
TEXHUKE
Jlabop
aTopHas
pabora
«3yueHue Bubmm
3aBUCHUMOCTH oTeKa 1HOK
CHJIBI TPEHHUS https://m.edsoo
CKOJILKEHUS .ru/ff0alcc8
oT CHUIIBI

JaBJICHUA u
XapakTepa



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

compuKacaro
IIUXCS
MOBEPXHOCTE
M

Pemre
HHE 3aj7ad Ha
onpeJereHue
PaBHOJICICTB
YIOILECH CUJIBI

Peme
HHUE 3a7a4 10
Temam: «Bec
Tenay,

bubnu
2Fpa(’pnqecxo orexa  1IOK
H300paKeHre https://m.edsoo
.ru/ff0alde0
CHII»,
«Cunbi»,
«PaBHopeiicT
BYIOIIAs CUIT»
Kontp
OJIbHAS
pabota o
TeMaM:
«MexaHuuec
KO€
JIBHOKCHUE),
«Macca,
IIOTHOCTHY,
«Bec Ttemay,
«['padpuuecko
e
n300pakeHue
CHIT»,
«CHbi»
aBne
HHC. bubmu
CrniocoOsr otexa  IIOK
YMEHBIICHUS https://m.edsoo
U YBEJIMYEHUS .ru/ff0a20a6
JTaBIICHUS
Harne
HHE rasa.
3aBUCHMOCTD bubnu
JIaBJICHHS oreka [{OK
rasa oT https://m.edsoo
. .ru/ff0a2376
00béMa,

TEMIICPATYPhBL



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

[Tepen
ayva JaBJICHMS

TBEPABIMH bubnu
TCIaMH, oreka [{OK
KUOKOCTSIMA https://m.edsoo
u razamu. .ru/ff0a25b0
3akoH

ITackans

Harne
HHE B
XKUAKOCTH U Bubomu
rase, oreka 1[OK
BBI3BAaHHOE https://m.edsoo
JIlelicTBHEM .ru/ff0a2718
CHJIBI
TSDKECTH

Peme
;I:;esaﬂaq (0} BP]I_?SII’I{

OTEKa
;;giiiiﬁe E https://m.edsoo
.ru/ff0a2826
rase. 3aKoH
ITackams»

Coo6 bubnu
IAoNIHeCS oreka 1JOK
cocy I https://m.edsoo

-ru/ff0a2970

Tuna bubnu
BaneCKI/H;IIp orexka [IOK
mpece https://m.edsoo

-ru/ff0a3136

Mano
METPBHI.

[TopuiHeBoit
KU IKOCTHBIN
Hacoc

Atm™mocC
dbepa 3emun.

[Tprunnb

CYIIIECTBOBAaH

Hst bubnu
BO3/TYLIHOM orexka I[OK
000JI04KH https://m.edsoo
3emun. .ru/ff0a2b5a
3aBHUCHMOCTD

aTMocgepHor

0 JaBJICHUA
oT BBICOTHI



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

HaJ YpOBHEM

MOpst
Bec bubnu
BO3/yXa. oreka 1[OK
ATmochepHo https://m.edsoo
€ JaBJICHUE .ru/ff0a2b5a
N3mep
CeHHC bubnn
aTMocgepHor oreka L[OK
0 JIaBJICHUS. https://m.edsoo
OmngIT .ru/ff0a2da8
Toppuuennu
3aBuc
HMOCTb
aTMocgepHor bubiu
0  JaBJCHUS oreka  LIOK
OT  BBICOTHI https://m.edsoo
.ru/ff0a2fc4
HaJlT YpOBHEM
MOpsi
bapom
CTP-aHCPOMI. Buomm
AtmochepHo oreka 1JOK
€ JIaBJICHUE Ha https://m.edsoo
pa3IMYHBIX Tu/ff0a2fc4
BBICOTax
Peme
HHME 3a7a4 II0
TemMe
"AT™MocdepH
oe nasieHue"
Hewct
BHEC
XKUOKOCTH U Buomu
rasa Ha oreka I[OK
MIOTPY>KEHHOE https://m.edsoo
B HHX TeIO. .ru/ff0a3276
Apxumenosa
chIa
Jlabop
aTopHas
abota
EOHpCI{CJ‘IeHI/I bubm
e oreka 1JOK
BBITAJIKHBAIO hitps.//m.edsoo
. .ru/ff0a33fc
e  CHIIBI,
JIEHCTBYIOLLE

W Ha Teno,



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

MIOTPY>KEHHOE
B JKHJIKOCTBY

Jlabop
aTopHast
pabora O
TeMe

;(IIG/ICCJICI[OBaH 5 I’II_?SI/IZ
OTEKa
zzzI;CHTl\giZTHB https://m.edsoo
.ru/ff0a3514
BOJIC OT
00BEMa
IIOTPY>KECHHOU
B KHIKOCTh
YacTH TeJIa
Bubnn
I1naBa oreka [[OK
HHE TCHI https://m.edsoo
.ru/ff0a3a96
Jlabop
aTopHas
pabora
"Konctpyupo
BaHME
apeomeTpa
50107
KOHCTPYHPOB
aHue JIOOKHU U
onpeeeHue
eé
TPy30MOAbEM
HocTH"
Pemre
HME 3a7a4 II0
TeMaM:
«IlmaBanne
CyJIOB. Bli?g?(
OTeKa
?ISI:SZXOHMB https://m.edsoo
’ -ru/ff0a3654
«JlaBrenue
TBEPJIbIX Tell,
JKUJIKOCTEH H
ra3oBy
Mexa Bubnn
HUYECKas oreka  LIOK
https://m.edsoo
pabota ru/ff0a3f82
Mo bubnn

OCTb.

oreka [{OK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Ennauner
MOIIIHOCTH
Ypok-
HCCIICIOBAaHU
e "Pacuér
MOIITHOCTH,
pa3BUBaEcMOM
MpHU TOJTbEME
1o jectHuie"
IIpoct
136
MCXaHH3MBI.
Ppruar.
PaBHOBecue
CHII Ha
phiuare

Kontp
OJIbHAsI
pabora o
TeMe
«JlaBaeHue
TBEPJIbIX Tell,
JKUIKOCTEH U
ra3oB» /
Bcepoccuiick
ast
MpOBEPOYHAas
paborta

Pesep
BHBI  YpOK.
Pabota c
TEKCTaMu 0
TeMe
«JlaBenue
TBEPABIX TeEII,
JKUOKOCTEH U
ra3oB» /
Bcepoccuiick
ast
MpOBEPOYHAas
paborta

Ppruar
U B TEXHUKE,
OBITY "
IpHUPOJIC.
JlaGopaTopHa
o paborta
«Uccnenosan
W€  YCIIOBHI

0.5

https://m.edsoo
.ru/ff0a3f82

bubmnn
oreka I[[OK

https://m.edsoo
.ru/ffOa4ffe

Bubmu
oreka IIOK

https://m.edsoo
.ru/ff0a478e



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e

paBHOBECHS

phIyara
Pemre
HHUE 3a7a4 10 Bubnu
TeMC oreka IHOK
«YcrnoBus https://m.edsoo
paBHOBECHS .ru/ff0a48a6
pbryara
Koad
bunueHT
IOJIC3HOT'O
eHCcTBUS
MEXaHU3Ma.
Jlaboparopua 0.5
s pabora
«M3mepenue
KIII
HaAKJIOHHOM
IUIOCKOCTH)
Pemre
HHUE 3a7a4 10 orexa BI/II_?(J;II/Z
teme "Pabora
MOIITHOCTb, ’ hr_ﬁw
KHI[" LA A LA SLA 4
Mexa
HUYEeCKas
SHEPTHSL. bubsm
Kunernuecka oreka  LIOK
g " https://m.edsoo
.ru/ff0a4252
MMOTCHIMAILH
ast PHEPTUs
3akoH Buomu
COXpaHCHUA OTEeKa ]_IOK
MEXaHUYECKO https://m.edsoo
U DHEPruu .ru/ff0a4360
Ypoxk-
AKCTIEPUMEHT
o TeMe
"OxcnepuMeH
TalnbHOE
ompeeeHue
HU3MCHEHUA 1
KUHETUYECKO
174 u
MMOTSHITHAILH
Ol  JHEpruu
npu

CKaThbIBAHUH



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

Tena 1o
HaKJIOHHON
II0cKoCcTH"

Kontp
OJIbHAA
¢ pabora o
teme «Pabota
U MOUIHOCTD.
OHeprus»

Pesep
BHBI  YpOK.
Pabora c
{ TekcTaMH II0
TEME
"MexaHHYecK
oe
JIBIKeHUE"

bubnu
oreka I[OK

https://m.edsoo
.ru/ff0a4ee6

Pesep
BHBIH  YpOK.
Pabora c
TEKCTAMH  TIO
teme "Pabora.
MOIIHOCTB.
Oueprus"
OBIIEE
KOJIMYECTBO
YACOB 1O
ITPOI'PAMME

8 KUIACC

68

12

Tema
n/n ypoKa

OcHOBH
BI€ TOJIOKEHHUS
MOJIEKYJISIPHO-
KUHETHYECKOM
TEOPHUH W HX
OITBITHBIE
MTOATBEPKICHU
o

KoanuyecTBo 4acoB

Kon
TPOJIbHbIE

cero
padoTbl

IIpa
KTHYeCcKHe
padoThI

DJIeKT
J/ PpoOHHBIE

ara uudgpoBbie
u3ydye  oOpasoBartell
HHA bHbIC

pecypchl

bu6mm
oreka [IOK

https://m.edsoo
.ru/ff0a5256

Macca
U pazmep



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

aTOMOB n

MOJIEKYJT
Monaen
u  TBEPIOTO, bubnm
KUJIKOTO u oreka IIOK
ra3zoo0pa3Horo https://m.edsoo
COCTOSTHHUH .ru/ff0a540e
BEIIIECTBA
OO0BsIcH
€HME CBOWCTB
TBEPJOTO,
JKHJIKOTO u
ra3zo00pa3Horo
COCTOSIHUM
BEIlleCTBA  Ha
OCHOBE
MOJIOKCHU I
MOJIEKYJISIPHO-
KUHETHICCKOM
TEOPUH
Kpucra bubau
JJINYECKUE | oreka [IOK
amopQHbIe https://m.edsoo
Tena .ru/ff0a5800
CMmaun
BaHHEC u bu6nmn
KaluJUIIPHOCT oreka [IOK
b. https://m.edsoo
IToBepxHOCTHO .ru/ff0a5530
€ HATSDKCHUE
Tenor bubau
oe oreka [IOK
paclIUpeHne U https://m.edsoo
cxaTue .ru/ff0a5a26
Temnep
atypa. CBs3b
TEMIIEPATYPhI
CO CKOpPOCTBIO
TEIIOBOTO
JIBUOKCHUS
YaCTHII
Bnytpe
HHSISL DHEPIus. bubmu
CnocoObl oreka [IOK
W3MEHEHUS https://m.edsoo
BHYTpEHHEM .ru/ff0a5¢c60

SHEPrUuu



https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
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bubaun

Bunpr
Tennonepeilaq oreka LOK
" https://m.edsoo
.ru/ff0a6412
Ypok-
KOH(epeHIH
"[IpakTHyecko
e
HCIOJIb30BaHU bubnu
€  TeIUIOBBIX oreka [IOK
CBOICTB https://m.edsoo
BEIIICCTB 178 .ru/ff0a65c0
MaTepuaioB B
LIEIISIX
JHEprocoepex
exus"
Koanue bubau
CTBO TEILIOTHI. oreka [IOK
Y enpHas https://m.edsoo
TEIIIOEMKOCTb .ru/ff0a6976
VYpaBHe
HHE TEIUIOBOIO bubau
Oananca. oreka [IOK
TermmooOMmeH u https://m.edsoo
TEILJIOBOE .ru/ff0a7088
paBHOBecHe
JlaGopa
TOpHas paboTa
"UccnemoBanu
e SIBJICHUS oteKa 511368}12
E;TO%MeHa https://m.edsoo
.ru/ff0a6a98
CMEIIIMBAaHUH
XOJIOMHOM |
ropsiuei BojbI"
Pacuer
KOJINYECTBA
TEILIOTHI,
HEOOXOIUMOTO
A
HarpeBaHus
Tela u
BBIJIETIIEMOTO
UM npu
OXJIAXKICHUU
Jlabopa bubnu
TopHas pabora oreka [[OK
"Onpenenenue https://m.edsoo
yAENbHOM .ru/ff0a6bb0



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
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TCIIJIIOEMKOCTH

BeriecTna"”
DHepru
s TonJII/I:Ba. otexa BI/]?(J)IE
z;i?;’;aﬂ https://m.edsoo
.ru/ff0a7b5a
CTOpaHus
IInaBne
HHE n
OTBEp/ICBaHUE bubnu
KPUCTAJUINYEC oreka [IOK
KHX TEJI. https://m.edsoo
YaenbHas .ru/ff0a71d2
TEII0Ta
IJIaBICHUS
Jlabopa
TopHas pabora
"Onpenenenne Bubm
yIeBHOM oreka [IOK
TeILIOTHL https://m.edsoo
.ru/ff0a72fe
IJIaBICHHUS
apaa
[Tapoo6 bubnu
pazoBaHHE WU oreka I[OK
KOHJICHCAITH. https://m.edsoo
Wcnapenue .ru/ff0a740c
Kunen
ne. YaennHas
TeIIoTa
EEI;)1006pasoBaI/I 5 P]Ifgﬁ
oTeKa
gzg)jﬁ;fgf:f' https://m.edsoo
ru/ff0a786¢
TEMIIEPATYPhI
KUIICHHS oT
aTMoc(epHOTO
JIaBIICHUS
Bnaxn
OCTh BO3AyXa.
JlaGopatopHas bubnu
pabota oreka [IOK
"Onpenenenue https://m.edsoo
OTHOCHTENIBHO .ru/ff0a7628
W BIAXHOCTH
BO3ayXxa"
Pemen

he 3a7a4y  Ha
oTpeeieHue
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BJIAYKHOCTH
BO3/IyXa
[Tpunig
UIbl  paboThI
TEIJIOBBIX
JBUTATEJIEH.
ITapoBas
TypOuHa.
JIBurareinnb
BHYTPEHHETO
CropaHus
KIT/
TEIJIOBOTI'O
JIBUTATEIIS.
Temnosbie
JIBUTATEIIH U
3aImuTa
OKpYyXaromein
cpenbl
3aKkoH
COXpaHEHUsS U
MIpEBpAaICHUS
SHEPrumn B
TEIIOBBIX
npolieccax

bubmu
oreka [IOK

https://m.edsoo
.ru/ff0a7c7c

IToarotr
OBKa K
KOHTPOJIBHOU
pabore o
TEME
"TennoBeie
SIBJICHUS.
N3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"”

bubau
oreka [[OK

https://m.edsoo
.ru/ff0a83f2

Kontpo
npHas pabora
o TEME
"TennoBrle
SIBIICHHS.
HN3menenne
arperaTHbIX
COCTOSIHUM
BemiecTna"

bu6mm
oreka [IOK

https://m.edsoo
.ru/ff0a86ae

DneKTp
u3alms  Tedl.
Ba pona
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3JIEKTPUYECKH
X 3aps 0B

Ypok-
UCCJIEI0BAHNE
"DnekTpuszanu
A Teln
UHIYKIUEH |
npu

CONPUKOCHOBE
1307088
} Bzanmo Bt
JICUCTBHUE
3apSKEHHBIX oreka  LIOK
TeuL. 3aK0H https://m.edsoo
.Tu/ff0a87e4
Kynona
DnexTp
HYECKoe II0JIE.
Hanpsixennoc
Tb bu6nmn
SJICKTPHYCCKOT oreka [IOK
0 OJIS. https://m.edsoo
[Tpunnun .ru/ff0a8a0a
CyNepIo3uINN
AIEKTPUIECKU
X moneun
Hocure
b1 0%
3JIEKTPUYECKU
X 3apsI/ioB.
DneMEHTapHBI
151 3aps.
Crpoenue
aroma
IIpoBon
HUKH H
UK TPUKH. bubsm
3aKoH oreka [IOK
COXpaHEHUs htps://m.edsoo
.ru/ff0a8ef6
ANEKTPUUECKOT
0 3apsa
Pemen
he 3a7gad Ha Bubm
IIPUMCHCHUC oTeKa ]_[OK
CBOICTB https://m.edsoo
3IIEKTPUYECKHU .ru/ff0a90cc
X 3apsI0B
DIeKTp bubmu

HYECKHUM TOK,

oreka [IOK
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YCIIOBHUSL  €T0

https://m.edsoo

CyILIECTBOBaHU .ru/ff0a95a4
. HMcrouyHukn

ANEKTPUUECKOT

0 TOKa

HeiicTB bubau
ust oreka IIOK
3JIEKTPUYECKOT https://m.edsoo
0 TOKa .ru/ff0a96hb2

Ypok-

HCCIIeOBaHUE

"JleiicTBUE

AJIEKTPUUYECKOT 1
0O TIoiA Ha

MIPOBOJIHUKH M

JURJIEKTPUKH"

?HGKTP bubau
WYECKUH TOK B
MeTaax oreka LIOK
mnnxocw;x " https://m.edsoo

.ru/ff0a9838
rasax

DIEKTp
nJecKas IeIb
u eé
COCTaBHEIE
YacTH

Cuna
Toxd. Bbubau
JlaGopatopHas orexa 110K
pabora 0.5 )
"Uamepenne u https://m.edsoo

.ru/ff0a8bdé
peryaupoBaHu
€ CHUJIBI TOKA"

DneKTp
HYECKOE
HaTpsDKEHUE.

BosnbT™meTp. Bubau
JlaboparopHas 05 oreka 1[OK
pabota ' https://m.edsoo
"U3mepenue u Iu/ff0a9e14
peryaupoBaHu

e

HarpsokeHus"

Compor bubau
HUBJICHUC OTEeKa HOK
IIPOBOJHUKA. https://m.edsoo
YnaenbHOE .ru/ff0aa738
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COIIPOTHUBJICHU

€ BelIeCTBa

Jlabopa
TOpHas pabora
"3aBUCUMOCTH
IIEKTPUYECKOT
Y bubau
COIPOTUBIICHU oreka I1[OK
s IPOBOJHUKA https://m.edsoo
OT €ro JJIWHEI, .ru/ff0aa738
IO AN
MOTIEPEYHOTO
CeUYeHUs u
Marepuaia"

3aBucu
MOCTH CHJIbI Bbuonu
TOKa oT oreka [IOK
HaIPSKEHUS. https://m.edsoo
3akoH Oma 11 .ru/ff0aad4a
y4acTKa [enu

JlaGopa
TOpHas pabora
"UccnenoBanu
€ 3aBUCUMOCTH
CHJIBI TOKa, bubu
UIYIIEro Yepe3 oreka LIOK
pe3ucrop, OT https://m.edsoo

.ru/ff0aa04e

COTIPOTHUBIICHU
s pe3nucropa u
HATPSDKEHUS
Ha pe3ucrope”

ITocnen
OBaTEIbHOE |
napajuieNbHOe
COCTMHECHUS
MIPOBOHHUKOB

JlaGopa
TOpHas paboTa
"ITpoBepka
npaBuia
CJIOKCHHUA Buomu
HanpsHKeHUH otreka LIOK
npu https://m.edsoo
IIOCJIeIOBaTE .ru/ff0aaa58
BHOM
COETUHEHUH
ABYX

pe3uctopon"
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JlaGopa
TOopHast paboTa

"ITIpoBepka bubnu
npaBwia  Juid oreka I[OK
CHUJIbI TOKA TIPU https://m.edsoo
rapajuieibHOM ru/ff0aadle
COCAUHCHUH
pe3ucTopos"
Pemen
ve 3agady Ha
IIPUMEHEHNE bubnu
3akoHa  Oma oreka [IOK
JUIst https://m.edsoo
Pa3IMYHOTO .ru/ff0aaf8a
COCTMHCHUS
MIPOBOJTHUKOB
PaGora
A MOIIHOCTh bu6nu
ANEKTPUIECKOT oreka [IOK
0 TOKa. 3aKoH https://m.edsoo
JIxoyIs- -ru/ff0ab124
Jlenma
JlaGopa
:l;ngaSI pabora Euban
npeieieHue
paboThl u oreka LIOK
MOILIHOCTH https://m.edsoo
.ru/ff0ab3e0
IEKTPUIECKOT
o Toka"
OneKTp
WYCCKUE IICTTH
U TIOTpeOUTENH bubmu
AIEKTPUIECKO oreka [[OK
U DHepruu B https://m.edsoo
61,1Ty_ .ru/ff0ab660
Kopotkoe
3aMbIKaHUE
ITocTos
HHBIE
MAarHuThl, HX
B3aUMOJCHUCTB
ue
Ypok-
HCCIIeIOBaHUE bu6mm
"Uzyuenue oreka [IOK
noJein https://m.edsoo
HOCTOSHHBIX -ru/ff0ac3d0

MAarauToB"
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Maruu

THOE oJe.
MarsuTtHoe bubau
rnojie 3emMiad H oreka [IOK
ero 3HAuUCHHE https://m.edsoo
.ru/ff0acOba
JUIS KU3HUA Ha
3emite
IMoaror
OBKa K
KOHTPOJBbHOU
pabore o
TeMe
"JnexTpuueck Bubmm
ue 3apsiibl. oreka  IIOK
3apsoKeHHbBIC https://m.edsoo
T€la U HX .ru/ff0abd2c
B3aHUMOJCHUCTB
usl.
ITocTossHABIN
3JICKTPUUYECKU
i TOK"
KonTtpo
apHas pabota
o TeMe
"JnexTpuueck
ue 3apsIbL.
3apsoKeHHBIE
TeJII)a H Hux bu6nmn
B3aUMO/ICHCTB oreka I[OK
s https://m.edsoo
) . .ru/ff0abea8
ITocTossHABIH
AIEKTPUUYECKU
51 TOK" /
Bceepoccuiicka
S TIPOBEPOTHAS
pabota
Peseps
HBIH YPOK.
PaGora c
:Z;cemlvm o i
"ITocTostHHBII oreka [[OK
SJIEKTPHYECKH https://m.edsoo
o " .ru/ff0acdc6
5 TOK /
Bcepoccuiicka
s TPOBEPOYHAS
pabora
OnbIT bubau
Opcrena. oreka [IOK
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MaruauTtHOE
oJje
AJIEKTPUUYECKOT
0 TOKa
MarauTtHOE
MoJie KaTyIIKH
C TOKOM

https://m.edsoo
.ru/ff0acld2

[Tpume
HEHUE
3EKTpOMaruu
TOB B TEXHHKE.
JlaGopaTopHas
pabora
"N3yuenue
JIEUCTBUSA
MarHUTHOTO
OJIS Ha
MPOBOAHUK C
TOKOM"

DIEeKTp
OJIBUraTellb
MOCTOSTHHOTO
TOKa.
Hcnonb3oBanu
e
AIEKTPOABUTAT
eneir B
TEXHUUYECKUX
YCTPOMCTBAX U
Ha
TpaHCIOPTE.
JlaGopatopHas
paborta
"KoHcTpynpoB
aHue "
U3y4EHUE
paboThl
DIIEKTPOJIBUTAT
ens"

OMBITEI
®Dapanes.
3aKkoH
AJIEKTPOMArHu
THOH
WHIYKIUU.
ITpaBuio
Jlenma

0.5

bubnun
oreka [IOK

https://m.edsoo
.ru/ff0ac74a

bubau
oreka [[OK

https://m.edsoo
.ru/ff0ac86¢

DneKTp
OreHeparop.
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Crnioco0sI
MOJTYYeHUS
AIEKTPUUYECKO
178 JSHEPTUMH.
DJIEKTPOCTAHII
uu Ha
BO300OHOBIISIEM
BIX
UCTOYHUKAX
SHEPTrUu

IToaror
OBKa K
KOHTPOJIBHOU
pabore o
TeMe
"DnekTpuueck
ue "
MarHUTHbIE
SABJICHUS"

KonTtpo

npHasg pabora
bubnu
o TeMe

; oreka [IOK
HzneKTqueCKn 1 1 https://m.edsoo

.ru/ff0acb14
MAarduTHBIC

siBjIeHus"

Peseps
HBIN YPOK.
Pab6ota c
TEKCTaMH 110
TeMe
"TerioBble
SIBJICHUS"

bubau
oreka [[OK

1 https://m.edsoo
.ru/ff0accbe

Pezeps
HBIN YPOK.
Pab6ota c
TEKCTaMH 110
TeMe
"MarauTHblie
SIBJIEHUS"

OBILIEE
KOJIMYECTBO
YACOB 1o 68
[IPOTPAMME

4 145

9 KVIACC

KoaunuecTBO 4acoB
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Tema ] ek
n/n ypoka Kon Mpa ara TPOHHbIE
usydye uudposbie
TPOJIbHBIE KTHYeCcKHe
cero HUA o0pa3oBareJ
padoThI padoThI
bHbIE
pecypcsbl
Mexanunu
€CcKoe
JIBUKEHUE.
1
MarepuanbHas
TOUKa
Cucrema
oTcyera. bubn
OTHOCHUTEILHOC noreka I[OK
Th 1 https://m.edso
MEXaHUYECKOTO 0.ru/ff0ad474
JBUKEHUS
PaBHOME Bubn
pHOE noreka [IOK
MIPSAMOJIMHEMHOE 1 https://m.edso
IIBIOKEHHE o.ru/ff0ad19a
Hepasno
MepHOe
MIPSAMOJIMHEMHOE
JIBIKEHUE.
1
Cpennsis u
MTHOBEHHas
CKOPOCTh
} [Ipssmonu B
HelHoe
PaBHOYCKOPEHH moreka LOK
0€  JIBIJKEHHE. ! hitps://m.edso
0.ru/ff0ad8d4
Yckopenue
Ckopoct
b
MIPSAMOJIMHENHOT
0
PaBHOYCKOPEHH 1
Oro  JIBHYKEHHUSI.
I'paduk
CKOpPOCTH
JlaGopart
opHas  pabota bubn
"OnpeneneHue 1 noreka I[OK
YCKOPEHHMs Tella 1 https://m.edso
npu 0.ru/ff0adb18

PaBHOYCKOPEHH
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OM JBW)KEHHUHU 110
HaKJIOHHON
II0cKoCcTH"

CBoOoaH
0€ MajJeHue Tell.
OngiTel [Nanniaes

PasHome
pHOE JIBHIKEHHE
10 OKPYKHOCTH.

bubn
Ilepuo
qagP(I)T); ! noreka I[OK
https://m.edso
S 0.u/ff0ae176
yrioBas
CKOPOCTH
entpoc
TPEMUTEIBHOE
YCKOpEHHE
7 bu6n
II
roron: noteka I[[OK

3akoH HrproToHa.
Bexrop cuibl

https://m.edso
0.ru/ff0ae612

Bropoit bubn
3akoH HproToHa. noteka I[[OK
PaBronelicTByrO https://m.edso
1ias cuiia o.ru/ff0ae72a

Tperun bubn
3akoH HrroToHa. norexka I[OK
Cynepnosznnus https://m.edso
CHIT 0.ru/ff0ae982

P

CIIICHUE B
3a71a9 Ha
noreka I[OK
MIPUMEHEHHE .
https://m.edso
3aKOHOB 0.ru/ff0aeb6c
Hrrotona
Cruta bu6n
noreka [IOK
YIOPYTOCTH. .
3axon T'yka https://m.edso
0.ru/ff0aeca2
Pemenue

3a7ad 110 TEMeE
«Cuna

YIIPYTOCTH

JlaGopart
opHas  paOora EPI6(J)IK
«Omnpenenenne ﬁt(:ste'I;/am Edso
KECTKOCTH FfOae

PYKUHBDY

0.ru/ff0aee28
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bu6a

Cuna noreka I1[OK
TpEeHUS https://m.edso
0.ru/ff0af738
Pemenne Bubn
noreka I1[OK
3a/laq 1o - TeMe https://m.edso
«Cuna TpeHuD 0.ru/ff0afa26
Jlabopar
opHas  pabora bubn
"Onpenenenue noteka [[OK
kod(durmenrta https://m.edso
TpEHHUs o.ru/ff0af8be
CKOJIbKeHus"
Pemenue
3a7a4 10 TEME bu6n
"3aKOHBI noteka I[[OK
Hprorona. Cuna https://m.edso
YIIPYTOCTH. o.ru/ff0afbh8e
Cuna tperus"
Cuna
TSDKECTHU U 3aKOH
BCEMHUPHOTO butn
noteka I[[OK
TATOTCHHA. https://m.edso
Yexopenue 0.ru/ff0af044
CBOOOIHOTO
aJICHUs
Ypok-
KOH(epeHIHs
"JIBKeHuE TeN
BOKpYT
IPaBUTAIMOHHOT
0 HEHTpa
(Conneunas
CUCTEMA).
I'amaxTukn"
Pemenue
3aJa4 IO TeMeE bu6bn
"Cuna TSAXKECTH noteka [[OK
u 3aKOH https://m.edso
BCEMUPHOT'O 0.ru/ff0af5f8
TATOTECHUS"
IlepBas
KOCMH‘IGCII()aSI butn
norexka I[OK
CKOPOCTE. https://m.edso
Hesecomocts 1 0.ru/ff0af33c

neperpy3Ku
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PaBsHoBec

ne
MaTeprabHON
TOYKH.
AOCOJIIOTHO Bubn
TBEpAOE  TEJO. noreka [{OK
PaBHOBecue https://m.edso
TBEPJIOTO TeJa C 0.ru/ff0afe36
3aKpETUIEHHOI
OCBIO BpAIlICHUS.
MOMEHT CHIIBIL.
LlenTp TsxeCcTH
PaBHOBeC
ne
MaTepuaibHON
TOYKH.
AOCOII0THO
TBEPJIOE  TEJNO.
PaBHOBecue
TBEPJIOTO Tena C
3aKpEIUIEHHON
OCBIO BpalleHUs.
MoMEHT CHIIBI.
LlenTp TsxecTH
Pemenne bubn
3aJad II0 TEMeE norexka I[OK
"MOMEHT CHJIBI. https://m.edso
Ilentp TskecTn" 0.ru/ff0b02b4
Iloaroro
BKa K
KOHTPOJIbHOU bubn
pabote o teme noreka [IOK
"MexaHH4YeCcKoe https://m.edso
JIBIOKEHUE. 0.ru/ff0b0408
BzaumopeiicTBu
e ten"
KonTpon
ig;sé pabora Mo Bubin
"MexaHn4ecKoe norexa LIOK
NBIDKEHHE. MIW
Bzaumoneiicteu s
e ten"
Nmnynbc
tena. Mwmnynbe bubn
CHUJIBL. 3aKkoH noreka I1[OK
COXpaHEHUs https://m.edso
UMIYJIbCa. 0.ru/ff0b07fa

Yupyroe u
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HEYIpyroe

B3aHMOJICHCTBHE

Pemenue
3a7a4 10 TeMe bubn
"3aKOH HOTCKa HOK
COXPaHEHUS https://m.edso

" 0.ru/ff0b096¢

HMITYJIbCa

Ypok-
KOH(EepeHIIHS
"PeakTuBHOE
JBHIKEHHE B
pupoJie u
TexXHHUKe"

Mexannu bubn
eckasi pabora u HOTCKA HOK
MOIIIHOCTh https://m.edso

0.ru/ff0b0a84

Pabora Bubi
CHJIBI TSKECTH, notexa 1IOK
CWJIBI YIIPYTOCTH https://m.edso
Y CUJIbI TPEHUS 0.ru/ff0b0db8

JlaGopar
opHas  pabora
«Omnpenenenue
paboThl  CHJIBI
TpEeHHS npu
pPaBHOMEPHOM
JIBMOKCHUN Teja
o
TOPU30HTAIILHOU
MTOBEPXHOCTH»

CBs3b
SHEPTUU u
paboTHI.

ITorennuanpHas
SHEPTHS

Kunernu
ecKasi DHEeprHsL. bubn
Teopema 0 HOTCKA [HOK
KUHETHYECKOI %
SHEPTUU B

3akoH
COXpaHEHUS
SHEPTUU B
MEXaHHKE

JlaGopar
OopHas pagOTa bubn

norexka I[OK

«3yuenue
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3aKOHa https://m.edso
COXpaHEHUSA o.ru/ffob12fe
SHEPTHH

Konebar bubn
€IbHOE noteka I[[OK
IBIKECHUE U €ro https://m.edso
XapaKTEPUCTHKU 0.ru/ff0b1858

3aTyxato B
e KoJieOaHwsI. notexa LIOK
E;igg;?me https://m.edso

0.ru/ff0b20f0

Pesonanc

Maremar
HYCCKHI u
MPY>KUHHBIN
MasITHUKHU

Ypoxk-
HCCIICIOBAHUE
«3aBUCHMOCTh bu6n
nepuoa noteka [IOK
KoJiecOaHuH  OT https://m.edso
JKECTKOCTH 0.ru/ff0b197a
MPYKUHBI u
MAaccChl Tpy3a»

IIpespain
€HUEe  DHEPruu
npu
MEXaHUYECKHUX
KoJIeOaHMIX

JlaGopat
opHas  pabora
«Omnpenenenue bubn
YacTOThI i norexka I1[OK
repuoaa https://m.edso
KoJieOaHmi o.ru/ff0blaec
MPYXUHHOTO
MasTHHKa»

JlaGopat
opHas  pabora
«IIpoBepka
HE3aBHCHUMOCTH bu6n
nepuoaa noreka [[OK
KoJieOaHmi https://m.edso
rpysa, 0.ru/ff0b197a
ITOJIBEIIICHHOTO
K  HUTH, OT

MAacchl Ipy3a»
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Mexann4
€CKHE  BOJIHEL
CpoiicTBa
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MMPOBEPAEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJBHONH IPOIPAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon IIpoBepsiemble  mpeaMeTHbIe  pe3yJbTATHI  OCBOEHHS
NpoBepsieMoro OCHOBHOI1 00pa3oBaTe/]bHOH MPOrpaMMbl OCHOBHOIO 0011€ero
pe3yJabTara oOpa3oBaHus

1.1 HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUSA

12 pasjindaTth SABJICHUA 110 OIIMCAHUIO UX XAPAKTCPHBIX CBOMCTB H
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh IPOSIBIECHUE W3YYEHHBIX (PU3NYECKUX SIBICHUH B
13 OKpY’KaloIlleM MUPE, B TOM YKCiie PU3NUECKHE SBJIECHUS B IPUPOJIE, IPU
TOM TMEPEBOAMUTH MPAKTHUECKYI0 3a7ayy B Y4eOHYIO, BBIIEIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

OIMCHIBATh M3YYECHHBIE CBOMCTBA Tel M (hU3MUECKHUE SBICHUS,

UCHONb3ysd (U3NYECKUE BEIUYMHBI, NP ONHCAHUU TPABHIBLHO
TPAaKTOBaTh (PM3MUECKUH CMBICT HCIOJB3YEMBIX BEIUYMH, WX

1.4 0003HAYCHMS U eAMHUIIBI (U3NYECKUX BEJIMYMH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYI0 (HU3UYECKYI0 BEIHMYMHY C  JIPYTUMH
BEIMYMHAMH, CTPOUTH IpaMKU N3YUEHHBIX 3aBUCUMOCTEN (pru3nyecKux

BEJINYNH

XapaKTepU30BaTh CBOMCTBA TeJl, (U3MYECKUE SBICHUS U
L5 MPOLIECChl, HCIONb3YySl HW3YyYEHHBIE 3aKOHBI, IPU HOTOM JaBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIIUCBIBATh €r0 MAaTEMAaTUYECKOE

BBIPAKCHUC

OOBSICHATh (PU3NUECKUE SIBICHUS, MTPOLIECCHl U CBOWCTBA Tel, B

TOM 4YHCJIe U B KOHTEKCTE CHUTYyallud NPaKTUKO-OPUEHTHPOBAHHOTO

16 XapakTepa: BBIABIATh IPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
' oObscHeHHE U3 | — 2 TOTMYECKUX IIaroB ¢ ONMopor Ha 1 — 2 U3y4eHHBIX
CBOWCTBAa  (PM3MYECKUX  SABICHHWH, (U3NYECKUX  3aKOHA  WIH

3aKOHOMCPHOCTHU




1.7

1.8

1.9

1.10

1.11

1.12

pemaTth pacyéTHbIE 3a/1a4d B | — 2 1eCTBUS, UCTIONb3YsI 3aKOHBI
1 (opmMynbl, CBA3BIBAIONINE (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIIN32
YCIIOBUSL 33/laydl  3allUChIBaTh KpPATKOE yCIOBHE, IOJCTABIIATH
¢u3nveckre BeIUYMHBI B (JOPMYIBI M MPOBOAUTH PACUETHI, HAXOAUTH
CIpaBOYHbIC JTAHHBIC, HEOOXOAUMBIE ISl PEIICHUs 3a7ad, OLCHUBATh

PEAUTUCTUIHOCTD OTYYSeHHOU (PU3HUECKON BETHUUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH
oMoy GU3NYECKUX METO/AOB, B OMUCAHUM HCCIEIOBAHUS BBIIEIATH
MIPOBEPAEMOE MPEIIIOI0KEHUE (rumoresy), pas3nnyarb u
HMHTEPIPETUPOBATH MOTYUYEHHBINH PE3yNbTaT, HAXOAUTh OLUIMOKH B X0J€

OIlbITA, ACIATh BBIBOJBI IO €I'0 pE€3yjibTaTaM

MIPOBOJIUTH OTBITHI 110 HAOIIOICHUIO (PU3UYECKUX SBJICHUN WIIN
¢buznueckux  CBOMCTB  Ted:  (GOPMYIUPOBATH  IMPOBEpsSEMBbIC
MPENNoNIoKEeHHUs, coOupaTh  YCTAaHOBKY M3  NIPEIJIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0/ OIBITa U (POPMYIIUPOBATH BHIBOJIBI

BBITOJIHATH NPSAMbIE U3MEPEHUS C UCII0JIb30BAHUEM aHAJIOTOBBIX
U 1U(ppPOBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUs NMPHUOOPOB € yuETOM

3aJIaHHOM a0COJIOTHOM MOTPENIHOCTH U3MEPEHUI

IIPOBOAMTH HCCJEIOBAaHUE 3aBUCHMOCTH OJHOW (husmueckoi
BEIIMYUHBI OT JPYroM C HCIOIB30BAHUEM MPAMBIX W3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEOBaHUs, COOUpPATH
YCTAaHOBKY U BBINOJIHATh U3MEPEHUs, CICAYs NPEUIOKEHHOMY ILIaHY,
¢uKkcupoBaTh pE3yibTAThl IOJYYEHHOM 3aBUCUMOCTH (DU3HUYECKUX
BEJIMYMH B BHUJIE NMPEITI0KEHHBIX TaOIUI] U IpaUKOB, IeNIaTh BHIBOJIbI

10 pe3yJibTaTaM HCCIIEIOBAHUS

MMPOBOAWUTE KOCBCHHBIC HW3MCEPCHUA (1)I/ISI/IV—I€CKI/IX BCJIIMYMH,
(QU(S13% HpCI[HO)I(eHHOﬁ HHCTPYKIMU: TPU BbIIIOJIHCHHUU H3MCpCHI/Iﬁ
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

HCKOMOM BEITUUMNHEI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

1a60paTOPHBIM 000pYI0BAaHUEM

1.14

yKa3bplBaTh MPHHLUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX
YCTPOWCTB, XapaKTepU30BaThb MPUHLUIBI JEHCTBUS HW3YYEHHBIX

npuOOPOB M TEXHMYECKHX YCTPOMCTB C IIOMOIIBIO MX OIMCAHMA,




1.15

1.16

1.17

UCIOJIb3YS 3HAHUSI O CBOMCTBAaX (PU3MUECKUX SBICHUI U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

MPUBOJUTH TpUMEPHl (HAXOAUTHh HMH(OPMALMIO O TpHUMEpax)
MPaKTHYECKOT0 MCIOJIb30BaHUs (HU3MUSCKUX 3HAHUI B MOBCEIHEBHOM
KU3HU JUTsl o0ecTieueHust 0€30IaCHOCTH IIPHU OOpallleHuH ¢ IpudopamMu
U TEXHUYECKUMH YCTPOWCTBAMU, COXPAHEHHUS 3I0POBbS M COOJIIOICHHUS

HOPM PKOJIOTMYECKOTO IOBEJICHUS B OKPY’KaIOLIEN cpesie

OCYIIECTBIISAITh OTOOp MCTOYHUKOB HWH(POPMALUU B CETH
WHTEpHET B COOTBETCTBMHM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha
OCHOBE WMCIOIIUXCA 3HAHUA H TYTEM CpaBHEHHS Pa3JIMYHBIX
UCTOYHHKOB  BBIACIATH  HMH(OpMALUIO,  KOTOpas  SIBISIETCS

MPOTHBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOM

UCMOJNb30BaTh  NPU  BBIIOJHEHMHM  y4eOHBIX  3aJaHUi
HAYYHONIONYJISIDHYIO ~ JIUTEpaTypy  (HU3UYECKOTO  COJAEpKaHWs,
CIIPaBOYHbIE MATEPUAIbI, PECYPCHI CETH MIHTEpHET, BiIafAeTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust MHGOPMAIMHA U3 OJHOU

3HAaKOBOM CUCTEMBI B IPYTYIO

1.18

1.19

8 KUIACC

co3/1aBaTh COOCTBEHHBbIE KpaTKHE IUCbMEHHBIE U YCTHBIE
COOOIIIEHUsI HA OCHOBE 2 — 3 UCTOYHUKOB MH(pOpManuu (HU3NIECKOTro
COJZIepKaHusA, B TOM YHCIe MyOJMYHO JeNaTh KpaTKUe COOOIIEHUS O
pe3yibTaTax NPOEKTOB WM YYEOHBIX HCCIAEAOBAaHUN, TPH ITOM
IPaMOTHO HCIIOJIb30BaTh HW3YUEHHBIN MMOHATUHHBINA ammapaT Kypca

(U3HKH, COPOBOXKIATH BHICTYIIJICHUE NPE3EHTAUeH

IpU BBIOJIHEHUU Y4YEOHBIX TPOEKTOB M  HCCIEIOBAaHUMN
pacripenieniath  OOS3aHHOCTM B TIpyHNne B  COOTBETCTBHHM  C
MOCTaBJIEHHBIMHU 33JJa4aMU, CJIEIUTh 3 BBHIIIOJHEHUEM IJ1aHa AeWCTBUH,
aJIeKBaTHO OIICHHWBATh COOCTBEHHBIN BKJIAJ B JEATENBHOCTH TPYIIIH,
BBICTpAauBaTh KOMMYHHKAaTUBHOE B3aWMOJEUCTBHE, YUUTHIBas MHEHUE

OKPY’KaIOIIUX

Kon
MpOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble  mpeIMeTHbIE  pe3yJabTaTbl  OCBOCHHS
OCHOBHOH 00pa3oBaTeibHOI MNPOrpaMMbl OCHOBHOIO 00LIEro
o0pa3oBaHus




11

HCIIOJIBb30BaTh ITOHATHA

1.2

13

pa3indaTth ABJICHHUA 110 OIIMCAHHUIO UX XapaKTCPHBIX CBOMCTB U

Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOC SBJICHUC

pacmo3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3UUYCCKUX SBICHUH B
OKpY>KalollleM MHUpE, B TOM 4Hciie pU3ndecKue sBJICHUS B IPUPOJIE, IPU
3TOM TMEPEBOJUTh MPAKTUYECKYIO 3aJlayy B Y4EOHYIO, BBIJCISTH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI

14

OIMMUCBLIBATHL M3YUCHHBIC CBOMCTBA TeI U (I)I/ISI/I‘ICCKI/IG SABJICHUA,
HCIIOJIb3YA (1)I/IBI/I‘IeCKI/Ie BCIIMYHHBI, IIpU OIIMCAHWKU IIPABHIIBHO
TPAKTOBATbH (1)H3H‘I€CKPII>1 CMBICJT UCTTIOJIb3YCMBIX BCJIIMYUH, 0003HaYCHH S
5QSI0505050002 (1)I/I3I/I‘IGCKI/IX BCINYHNH, HAXOJUTH q)OpMy.]'ILI, CBA3BIBAIOIIHNEC
AaHHYIO (1)I/ISI/I‘ICCKYIO BCJIMYHUHY C APYIruMH BCJIWYHMHAMH, CTPOUTH

rpa(i)I/IKI/I N3YUCHHBIX 3aBUCUMOCTEH (bPISI/I‘IeCKI/IX BCJIMYHMH

1.5

1.6

1.7

XapaKTCPpHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHHUA H
IMpoHeCChbl, HCIOJIb3Yysd HU3YYCHHLIC 3aKOHbI, IIpX J3TOM [JdaBaTb
CJIOBCCHYHO (1)OpMy.TII/Ip0BKy 3aKOHa U 3aIIMChIBATh €TI0 MaTEMAaTH4YCCKOC

BBIPAKCHHE

00BACHATH (PM3NYECKUE TPOIIECCH] U CBOMCTBA TeJl, B TOM YHCIIe
U B KOHTEKCTE CHUTyallM IPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICJICTBEHHbBIE CBSI3U, CTPOUTH 00bsCHEHUE U3 1 —
2 JOrM4ecKuX IIaroB C IMOMOWBIO 1 — 2 H3ydeHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pelaTh pacy€THbIE 3a/1a4M B 2 — 3 1eHCTBUS, UCIIOJIb3YS 3aKOHBI
1 (popMyIibl, CBA3BIBAIONINE (PU3NUECKUE BETMUUHBI: HA OCHOBE aHAJIN3a
YCJIOBHUS 3aJ1a4y 3alIMChIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JaHHBIX JUISL pelIeHHs 33Ja4yd, BBIOMpPATh 3aKOHbI U (POPMYIIBL,
HeoOXouMBbIe JJisi €€ pelleHusi, MPOBOJUTH Pacu€Thl U CPaBHUBATH

MOJIYYCHHOC 3HAUCHUC (bHSH‘-ICCKOfI BCIIMYMHBI C U3BECCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTh MpPOOJEMBI, KOTOpPHIE MOXXHO pEIIUTh MpH
MOMOIIM (PU3UYECKUX METO/OB, UCIOJb3ys ONHCAHHE HCCIEeIO0BaHMA,
BBIJIEJISITh MPOBEPSIEMOE IPEANOII0KEHHNE, OLICHUBATh IPAaBHIBHOCTH

nopsaka ImpoBCACHUA UCCIICA0BAHUA, NCTIATh BHIBO/bL

1.9

MNpOBOAUTD OIIBITHI ITO H&6JHO,Z[€HI/IIO (1)I/I3I/I‘IQCKI/IX SIBJICHUM WK

(bU3MYEeCKUX ~ CBOMCTB  Teil:  (OPMYJIUPOBATh  IMPOBEPSIEMBIC




1.10

1.11

MpENNoNoKeHus, coOuparb  YCTAaHOBKY M3  MPEUIOKEHHOTO

000py0BaHUSs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI

BBITIOJIHATD NPAMBIC U3MCPCHUSA C UCITIOJIB30BAHUCM aHAJIOTOBBIX
HpI/I60p0B 1 JaT4YUKOB (bHSH‘lCCKI/IX BCJIIMYMH, CPAaBHUBATh PE3YyJIbTAThI

M3MEepeHui ¢ yu€ToM 3a/1aHHOI a0COIFOTHOH MOTPEITHOCTH

IPOBOJUTH HCCIIEJOBAHUE 3aBHUCHUMOCTU OJHOW (PU3NYECKON
BEJIMYMHBI OT JPYrOM C MHCIONb30BAaHUEM IPSIMBIX M3MEPEHUM:
IUIAHUPOBATh MCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U BBIIOJHATH
U3MEpEeHus, clenys NpeiioKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTaThl
MOJTyYCHHOM 3aBHCHMOCTH B BHJIE TAOJHUI] ¥ TPAa(UKOB, JIEJIaTh BHIBOJIBI

110 pe3yjibTaTaM HCCICAOBAHU

1.12

1.13

MNPpOBOAWUTL KOCBCHHLIC HN3MCPCHHUA (1)I/I3I/IT~I€CKI/IX BCJINYHH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,

CJICOys HpeI{JIO)KeHHOfI HHCTPYKIUWH, U BBIYUCIIATh 3HAYCHHUEC BCIIMYNHBI

coOnrofarh IMpaBuia TEXHUKU O€30MACHOCTH IpU pabore ¢

1ab0paToOpHBIM 000PyI0BAHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIIBI ACHCTBUS U3yYEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONIOPOM HAa UX ONUCAHHUS, UCIIOIb3YS 3HAHUS
0 cBoiicTBaX (U3MYECKUX SBICHUA M HeoO0XOoAHMble (HU3NYECKHe

3aKOHOMEPHOCTH

pacrio3HaBaTh ~ NPOCTBIE  TEXHHUYECKHWE  YCTPOWCTBA U
U3MEpUTENIbHBIE NPUOOPHI MO CXeMaM M CXEMaTHYHbIM PHUCYHKaM,
COCTABIIATH CXEMBI DJIEKTPUUYECKHX IIeTIeH C TMOCIEN0BATENbHBIM U
napajyieIbHbIM ~ COSIMHEHHEM  3JIEMEHTOB, pa3jiuyas  yCJIOBHBIE
0003HAYECHHS HIIEMEHTOB JICKTPUICCKHUX IIeTIeH

NPUBONUTH TPUMEPHI (HaXOIUTh HWH(MOPMAIHMIO O TMPHMEpax)
MPAKTUYECKOTO MCIIOIb30BaHMs (PH3MUECKUX 3HAHUI B IMOBCEIHEBHON
KHU3HH 17151 oOecriedeHns: 6e30MacHOCTH MpU 00pallleHnu ¢ mpubopamu
Y TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 37I0POBBS 1 COOIOICHUS

HOPM 3KOJIOTHUYCCKOI'0 TOBEACHU B Opr)KaIOIJ_Ieﬁ cpeae

1.17

OCYILECTBIISATH MOUCK HHPOPMALIUHU (PU3UYECKOTO CONIEPKAHHS B
cetu MHTEpHET, HA OCHOBE MMEIONIMXCS 3HAHWH M MyTEM CPaBHEHHS
JOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIIENATH HMH(OPMAIMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUNBOM UM MOXKET OBITH HEJJOCTOBEPHOI




1.18

UCTIONIb30BAaTh TPU BBINOJIHEHUH Y4YeOHBIX 3aJaHWi HaydHO-
MOMYJISIPHYIO JIUTEpaTypy (HU3NUYECKOTO COJACpIKaHUs, CIPABOYHBIC
Marepuansl, pecypcel cetm VHTepHeT; BianeTh NpUEMaMH
KOHCIIEKTHPOBAaHUS TEKCTa, MpeodpazoBaHus WHPOpPMALUU U3 OJIHOU

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

1.20

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

co3/1aBaTh COOCTBCHHBbIC IHCHMEHHBICE M KPAaTKHUE YCTHBIC
cooOmienusi, 0000mas uHPOpPMANMIO U3 HECKOIBKUX HNCTOYHHKOB
(bHU3MYECKOrO CONEpXKAHUS, B TOM YHUCIC MyOJMYHO MPEACTABIIATH
pe3yabTaThl MPOSKTHOW MM HCCIICAOBATCILCKON JEATCILHOCTH, MPH
3TOM I'PaMOTHO KCII0JIb30BaTh U3YUCHHBIN MTOHSITHIHBIN anmapaT Kypca

(U3MKH, COPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALINEH

IPU BBIIOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIEIOBAHUMN
(Gu3MYeCKUX NPOLIECCOB pacHpeAessaTh OO0S3aHHOCTH B TIpylnne B
COOTBETCTBHUHM C IOCTaBJIIEHHBIMH 33J]auaMH, CJICIUTh 32 BBIIIOJHEHHEM
IJlaHa JIEUCTBUM U KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH BKJIAJ B  JIeATENBHOCTh TIPYIIBbI, BBICTPAUBAThH
KOMMYHHMKATHUBHOE B3aUMO/JICHCTBHE, IPOSIBIISASI TOTOBHOCTH pa3peliaTh

KOH(QJIUKTBI

IIpoBepsiemble  mpeaMeTHbIe  pe3yJibTAaThl  OCBOCHMS
OCHOBHOH 00pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOIO 001Iero
o0pa3zoBaHus

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

13

pa3jinvdaTtb ABJICHHA 11O OIMMCAHHIO UX XAPAKTCPHBIX CBOICTB U

Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘-I€CKOC SBJICHUC

paciio3HaBaThb IMMPOABJICHUC N3YUCHHBIX CbI/ISI/I‘IeCKI/IX SIBJICHUU B
OKpYyXKarouiem MUupe, B TOM 4YUCJIC (I)I/I3I/I‘-ICCKI/IC SABJICHUS B IIPUPOAC, ITPU
OTOM TMICPEBOAUTH IMPAKTHYCCKYIO 3aga4y B yqe6Hy}o, BBIJCIIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NUECKUX SBICHUI

14

OMUCLIBATHL M3YUCHHBIC CBOMCTBA TEl U (1)I/ISI/I‘I€CKI/IG SIBJICHHAA,

UCHONb3ysd (U3NYECKHE BEJIUYMHBI, INPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3NUECKUN CMBICI UCTIONb3YEMbIX BETMYUH, 0003HAYCHUS

1 CAUHUIIBI (1)1/131/1qe01<1/1x BCJIIMYHH, HAXOAUTH q)OpMy.]'II)I, CBA3bIBArOIINEC




1.5

NaHHYI0 (U3MYECKYI0 BEJIUYMHY C JIPYITMMH BEIWYMHAMH, CTPOUTH

rpadUuKu U3y4EeHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEITUIHH

XapakTepu30BaTh CBOWMCTBA TeN, (HU3UYECKHE SIBICHUS U
MIPOLIECCHI, HCIOJb3YSl HW3YYEHHBbIE 3aKOHBI, IIPU HSTOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIHMCHIBATH €r0 MaTEMAaTUYECKOE

BBIPAXKCHUEC

1.6

O0BSCHATH (PU3NYECKUE IPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CUTyallM IpPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 —
3 JOrM4ecKkux HIaroB € MOMOLIbI0 2 — 3 H3Y4YEHHBIX CBOMCTBA

(l)I/ISI/ILICCKI/IX HBJ'ICHPIﬁ, (1)I/ISI/I‘ISCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemats pacuéTHbIE 331a4X (OIMMPAOLIHECcs Ha CUCTEMY U3 2 — 3
YpaBHEHMIi), UCHONb3Yysd 3aKOHbI U  (OPMYJbl, CBSA3BIBAIOLINE
¢usnueckue BEIMYMHBI: Ha OCHOBE aHalW3a YCIOBUS 3a7add
3allUChIBaTh KPAaTKO€ YCJIIOBUE, BBIABIATh HENOCTAOIIME WIN
M30BITOYHBIC JTaHHBIE, BEIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE
JUIsL PEILEHMs, MPOBOAUTH pPacy€Tsl U OLICHUBATh PEATMCTUYHOCTH

MOJIYYEHHOT'0 3HAYeHUS (PU3HUECKON BEIUUUHBI

pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOKHO PEIINTh MPH OMOLIH
(bU3MYECKUX METOOB, UCIOJIB3Ys ONUCAHUE HCCIIEOBAHUS, BBIICIATH
MIPOBEPSAEMOE TPEAIOIOKEHUE, OLICHUBATh IPABUIBHOCTh IOPSJIKA
NIPOBEJEHNUS HCCIEAOBAaHUA, JElaTb BbIBOJABL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJICHHM 1 OTIBITOB

MIPOBOJIUTH OIIBITHI IO HAOIOIEHUIO (PU3WYCCKHUX SBIICHUNA T
(U3NYECKUX CBOWMCTB TEN: CAMOCTOSITENIHO COOMpaTh YCTaHOBKY M3
n30bITOYHOrO Habopa 00OpyAOBaHUS, OMHUCHIBATH XOJI OIMbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI

1.10

IPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO TMPSIMBIX M3MEpPEHHH,
ompeneNsas CpeHee 3HaueHUE H3MeEpsieMol BeNMHYUHBI ((OKyCHOE
paccTrosiHHE coOuparomeil JHUH3bI), 0OOCHOBBIBATH BBIOOP crocoba

M3MepeHus (U3MepUTENbHOrO Ipudopa)

1.11

MMpOBOAUTDL UCCIICAOBAHUC 3aBUCHUMOCTEH (I)I/I3I/I‘-I€CKI/IX BCIIMYHH
C HCIIOJIB30BaHUEM IPAMBIX HSMGPCHHﬁZ IIJIAaHUPOBATh UCCIICAOBAHUC,

CaMOCTOSITENILHO CcOOMpaTh YCTAaHOBKY, (DUKCHUPOBATh pE3yJIbTaThl




1.12

1.13

HOJ'Iy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYMH B BHJAC Ta6J'H/II_[I/I

Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCICAOBAHUA

IPOBOJIUTH KOCBEHHbIE H3MEpeHUs] (U3NYECKUX BEIHYWH:
IUTAHUPOBATh U3MEPEHHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIIIOJHATh ~ U3MEPEHMsI, CIeAysd IMpPEeNJOKEHHOM  MHCTPYKLMH,
BBIYMCIISITh 3HAYEHUE BEIMYMHBI W aHAIM3UPOBATH IOJYyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHU I

coOmoIaTh TMpaBHJa TEXHUKH O€30MacHOCTH INpH pabore ¢

1abopaToOpHBIM 000PyI0BAHUEM

1.14

pas3indatb OCHOBHBIC TIPU3HAKKW HN3YUCHHBIX (bH3I/I‘-I€CKI/IX
MO,I[GJ'IGI‘/‘IZ MaTcpHraJibHasd TOYKa, a0COJIFOTHO TBép)IOC TCJIO0, TOYECYHBIN
HCTOYHHUK CBC€TA, Jy4, TOHKasA JIMH34, IIaHCTapHasdA MOACJb aTroMma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

1.15

1.16

1.17

1.18

XapaKTCPHU30BaThb IIPUHIUIIBL ILGIZCTBHH HU3YUCHHBIX HpI/I60pOB u
TEXHUYCCKUX yCTpOfICTB C OHOPOﬁ Ha UX OIIMCaHUs, UCII0JIb3Ys 3HAHUA
0 CBOMCTBax (1)I/ISI/I‘ICCKI/IX SIBJICHUN U H606XO,Z[I/IMLIG (bI/ISI/I‘leCKI/Ie

3aKOHOMEPHOCTH

HCIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTENBHBIX npubopoB "
TEXHOJIOTUYECKHUX IPOLIECCOB TMPU PEHIEHUH Y4eOHO-TIPAaKTUYECKUX
3aJay, ONTUYECKUE CXEMbI Ui MOCTPOEHHs U300pakeHUH B IIOCKOM

3epKajie U COOMparoIIeH JTHH3e

INPUBOJUTH NpUMEPHl (HAXOAUTHh HMH(OpPMALMIO O TpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUs (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMN
YKU3HHM I o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHnn ¢ MpudopamMu
Y TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUSI 30POBbSI I COOIIIOICHUS

HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpY’Kalollel cpezie

OCYIIECTBIISATH MOUCK HHPOpMAIIH (PU3HUECKOTO COECPIKAHUS B
cetu HHTEpHET, caMOCTOSATENHHO (OPMYIHPYsT TOUCKOBBIN 3ampoc,
HAXOAUTh  TyTH  ONpENEIEHUs  JOCTOBEPHOCTU  IOJYYEHHOU
nHpOpMallUd Ha OCHOBE WMEIOIIUXCSA 3HAHUW W JOMOJTHUTEIHHBIX

HCTOYHHUKOB

1.19

UCITOJIb30BaTh MpPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-

MOMYJISIPHYIO JIUTEPaTypy (U3UUECKOro COJep:KaHus, CIpPaBOYHbIC




Marepuansl, pecypchl cetn  VHTepHeT;, BiaseTh NIpUEMaMH
KOHCIIEKTHPOBAaHUS TEKCTa, NMpeodpa3oBaHus WHPOpPMALUU U3 OJIHOU

3HAKOBOW CHUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(OpPMAIMK U3 HECKOJIbKHX HCTOYHUKOB (U3NYECKOTO
COJepKaHUsA, MYOJIMYHO TPEICTABIATh PE3yJbTaThl MPOCKTHOW WIIH
MCCIIEI0BATENBCKON JIEATEIbHOCTH, IIPH 3TOM I'PaMOTHO HUCIOJIb30BaTh
W3YYCHHBIH TMOHSATHWHBIA ammapar W3y4aeMmoro paszena (Gpu3uku u
COIMPOBOXAATh BBICTYIUICHHE IMPE3EHTAIMEe ¢ y4€TOM OCOOCHHOCTEH

AyAUTOPUU CBEPCTHUKOB

1.21

IOpU  BBIOJIHEHUU Y4YEOHBIX TPOEKTOB M  HCCIEIOBAaHUMN
(U3HYECKUX TIPOIECCOB pACHPENCIATh OOS3aHHOCTH B TpyIIEe B
COOTBETCTBHUH C IMOCTABJICHHBIMH 33J]a4aMU, CJICAUTDH 32 BBHIIIOJTHEHUEM
IJlaHa JIHCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO OlEHUBATh
COOCTBEHHBIM BKJIQJ B JACSITEIBLHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHKATHUBHOE B3aUMO/ICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peliaTh

KOH(IIMKTBI

HPOBEPAEMBIE DJIEMEHTbBI COAEP KXAHUSA

7 KIIACC
Ko
Kon . IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
3JIeMEHTa
pasaeJa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA
®u3nka — HayKa 0 npupoze. SABaeHuss npupoablL.
1.1 @usnueckre SABJICHHUSA: MEXAHUYECKHE, TEIUIOBBIE,
1 ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
Oduznyeckue BeaTuUuHbL. M3mMepenne pusndeckux
1.2 BenmnunH.  ®Dusnyeckne  npubopsl.  Ilorpemmuocts
n3MepeHuil. MexayHapoiHasi CUCTEMA €IMHUIL




EcrecTtBeHHOHAYUYHBIH METO HO3HAHUSA:

13 HaOJI0IeHuE, MMOCTAHOBKA  HAy4YHOTO  BOIpOCA,
' BBIJIBUKEHUE THUIIOTE3, OSKCIEPUMEHT 110 TIPOBEPKE
TUI0TE3, 00BICHEHNE HAOIIOAAEMOI0 SIBJICHUS
14 Onucanvie (GU3NYECKUX SBICHHUA C TIOMOIIBIO

' MoJeen
[IpakTrueckue pabOThI:
HiParfH#l13Mepenue paccTOSIHUM.
###Par###l3meperne  o0bEMa KUIKOCTH U
. TBEPIOTO TElIa.

H#HH#Par###0npenenenre pa3MepoB MaJbIX TeJl.
HiHPar#H#13mepenue TEMIEPATYPbI npu
MOMOIIM  >KUJKOCTHOTO TepMOMETpa H  JlaT4MKa

TEeMIIEPaTypbl

INEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

#H##Par##H#CTpoeHue  BellecTBa:  aTOMbl U
MOJIEKYJIBI, HX pa3Mepbl. OIBITE, JOKa3bIBAIOIINE

AUCKPETHOC CTPOCHUC BCIICCTBA

2.2

#it#HPartHH /| pnxkerne dactui] BemecTBa. CBs3b
CKOPOCTH  JIBIDKEHHS  YacTUI[ C  TEMIIepaTypow.

bpoyHoBckoe nBmxenue, uddysus

2.3

24

BzauMoeiicTBHe YacTHII BEIIECTBA: IIPUTSAKCHUC

U OTTAJIKUBAaHHEC

###Par### ArperaTHple  COCTOSIHUSI  BEIECTBA!
CTpOEHHE rasos, KUJIKOCTEN 51 TBEPABIX
(KpUCTATMYECKUX) T B3anmocBszp  Mexay
CBOMCTBaMM BEIIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX

H UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTudeckue pabOTHI:

###Par###O1neHka nuameTrpa aroMa METOJIOM
psaoB (c ucnonb3oBanueM (hoTtorpaduii).

H#AHPar###ONBITEl 10 HAOIIONEHUIO TEIUIOBOTO

paciupeHusi ra3oB.




HHHPar###OnpITEl IO OOHAPY)KCHHUIO JCHCTBUSA

CHJI MOJICKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1

Mexanuyeckoe JBWXKEHHE. PaBHOMepHOE U

HEPAaBHOMEPHOC ABHUKCHUC

3.2

3.3

3.4

3.5

3.6

##HPar#H##Cropoctb. CpenHsisi CKOPOCTh IpHU
HEpaBHOMEPHOM [BIDKCHMU. Pacuér mytn M BpemeHH

JBWKCHUS
SIBnenue WHEPLUH. 3aKoH HHEPIINU.
BzaumopeiicTBue Ten Kak MprUurHa H3MEHEHHS] CKOPOCTH
JIBIDKEHUS Tell. Macca Kak Mepa MHEPTHOCTH TeJla
#H##Par### InoTHOCTD BEIIECTBA. CBsi3b
IUIOTHOCTU C KOJMYECTBOM MOJIEKYN B €IMHHIIE 00BEMA
BEIIECTBA
Cuila KaK XapakTepUCTUKA B3aUMOICUCTBUS TEI
Cuina ynpyroctu u 3akoH ['yka. VI3amepenue cuibl

C IIOMOIIbIO JTUHAMOMETPA

3.7

3.8

#H#HPart## SIBeHne TATOTEHNUS U CHJIA TSHKECTH.
Cuna TsbKeCTH Ha Jpyrux I[jaHerax. Bec Tena.

HeBecomMmocTs

Cuna Tpenusi. TpeHHE CKOJIBXKEHUSI W TpEHUE

ITOKO. TpeHHe B IpUPOAC U TCXHUKE

3.9

3.10

##H#Parf##Cll0)KeHHEe CWJI, HAIpPAaBJIEHHBIX IO

OJIHOM ITpsIMOM. PaBHOZEMCTBYIOIIAs CUIT

[IpakTuueckue padbOTHI:

Omnpenenenue CKOpPOCTH PaBHOMEPHOTO
NBWOKEHUS  (Iapuka B OKAJKOCTH,  MOJIENH
AIIEKTPUYECKOTO  aBTOMOOMJSL M Tak  janee).
OrnpesenieHne cpeaHell CKOPOCTU CKOJBXKEHUS Opycka
WIM IIapHKa 10 HAaKJIOHHOHM miockocTu. OmpexneneHue
IUTOTHOCTH TBEPOTO Tesa. OMBITH, J1eMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsKkeHHs (aedopMariiu) Ipy>KUHBI OT

NPUIIOKEHHON  cuiibl.  OMBITBL, JEMOHCTPUPYIOIINE




3aBHCHUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPHUKACAIOIIMXCS IIOBEPXHOCTEN
@usnyeckue SABICHHUS B INPUPOAC: IPUMEPHI

JABHKCHUA C pa3IM4YHbIMHA  CKOPOCTSAMHU B JKUBOH |

3.11
HEXKUBOU MPUPOLE, NECUCTBUE CUIbI TPEHUS B IIPUPOAE U
TEXHHUKE
Texunuueckue YCTPOMCTBA: JMHAMOMETD,
3.12
MOAMIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

4.1

4.2

[[aBJ'IeHI/Ie TBép,I[OFO tena. CnocoOsl YMCHBIICHUS
N YBCIIMYCHUA OaBJICHUSA
I[aBJIeHI/IC raza. 3aBHCUMOCTb JaBJICHHUA Tra3a OT

00BEma, TeMIepaTypbl

4.3

Ilepemaya  jgaBiacHWS — TBEPABIMH  TCIIAMHU,
JKAIKOCTSIMA u ra3amu. 3akoH ITackairs.

ITHeBMaTHUYeCKHE MAILIMHBI

4.4

3aBUCHUMOCTh JIABJICHHS KUAKOCTU OT TITyOHHBI.
IMuapocraTudeckuii napagokc. CooOmaronuecs Cocy/abl.

FI/II[paBJ'II/I"ICCKI/Ie MCXAaHU3MBI

4.5

ATtMmocdepa 3emnn u atMocepHOE IaBJICHHUE.
[TpuumHBI CyI1€CTBOBAHUS BO3AYIIHOM 0007I04KH 3eMIIH.
Onpir  Toppuuemnu. 3aBUCUMOCTh  aTMOC(EPHOTO

JAaBJICHUS OT BbICOTBI HAJl YPOBHCM MODPA

4.6

4.7

4.8

4.9

W3mepenue atmocdepHoro nasienus. [Tpubopst

JUTSL U3MEpPEHUs aTMOC(EepHOTro TaBICHHS

JleficTBHE KUAKOCTH WM ra3a Ha NOTPYKEHHOE B
HUX Teno. BelTankuBaromas (apXxumenoBa) cuia. 3aKoH
Apxumena

[TnaBanue ten. Bo3gyxormnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tea B BOJIE OT
00béMa TOTPpY)KEHHOM B KUIKOCTh YacTH TeJja.
Ornpezenenne BITATIKUBAIOLIEH CUJTBI, IEUCTBYIONIECH Ha

TeNno, TMOrpy:k€HHOe B  JKUAKOCTb.  IIpoBepka




4.10

411

HE3aBHCUMOCTH BBITAIKMBAIOIIECH CHJIbI, JEHCTBYIOIIEH
Ha TEIO B JKUAKOCTUA, OT MacChl Teina. OIBITHL,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKHUBAIOIICH
CHJIBI, ICUCTBYIOIIEH Ha TENIO B >KUIKOCTH, OT 00bEMa
MOTPYKEHHOW B JKUJIKOCTb YAaCTH Tejla U OT IUIOTHOCTH
JKHIKOCTH. KounctpynpoBanue apeoMeTrpa WM
KOHCTPYUPOBAHME  JIOJKM W  ompeneineHue e

rpy30N0AbEMHOCTH

dusnueckue SBICHUS B npupoac: BJIIMAHHC
aTMOC(I)epHOFO JaBJICHU Ha JKUBOM OpraHu3Mm, IIJiaBaHUuc

pBIO

TexHuueckue  yCTpOHCTBA:  COOOILIAIOLIUECS
COCYZbl, YCTPOMCTBO BOJONPOBOJA, TUIPABIUYECKUIN
npecc, MaHOMeTp, O6apoMeTp, BBHICOTOMEp, MOPIIHEBOM

HAcoC, apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocThie MexaHU3MBIL: pbIYar, 0JIOK, HAKJIOHHAs
' MI0CKOCTh. [IpaBuio paBHOBecHs pblyara
£ 4 [Ipumenenne mnpaBuiIa paBHOBECHs pbluara K
' 010Ky
«3omotoe mpaBuio» MexaHukKU. KosddunmeHnt
55 MOJIE3HOTO JIEUCTBHS MEXaHU3MOB. [IpocThie MEXaHU3MBbI
B OBITY U TEXHUKE
- [ToTennmanpHas SHEPTUM Telna, MOJHITOTO Hal
' 3emuén
5.7 Kunernueckas sHeprus
58 [Tonnas ~ MexaHwyeckas  SHeprus.  3aKOH
' W3MEHEHUS U COXPaHEHUSI MEXaHUYECKOU SHEPTUU
[IpakTuyeckue pabOTHI:
59 ###Par###Onpenenenare paboOThl CHUJIBI TPEHUS

IIPU PAaBHOMEPHOM JBUKEHUU TEJA 110 TOPU30HTAIBHOU

MOBEpXHOCTU. MccnegoBanue ycloBHI paBHOBECHUS




peruara. WM3mepenne KIIJI HaKIOHHOW IUIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUUECKON S3HEPTUU
dusnyuecKkue SABJICHUS B PUPOJIC: PhIUark B Tele
5.10
YenoBeKa
TexHuueckue ycTponcTBa: phlyar, MoJABUAKHbBIN U
5.11 HETOJIBIKHBINM OJIOKW, HAKJIOHHAS TUIOCKOCTbh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon IIpoBepsiemble 3JIeMeHTHI COEePKAHUSA
pasiena 3JIeMeHTa
TETUJIOBBIE ABJIEHU A
OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEeOpuHM CTpPOCHHUs BellecTBa. Macca u
6.1 pazMepsl  Mosiekyd.  OnbIThI,  MOATBEP)KIAIOIIME
OCHOBHBIE  IOJIOKEHHUSI ~ MOJIEKYJISIPHOKMHETHYECKON
TEOPUH
Mopnenu TBEPAOro, *XUAKOTO U Tra3o00pa3HOTro
6.2 coctossHUM BemlecTBa. Kpucramnuyeckue u amopgHbie
Tena
6 OOBsCHEHHNE CBOWMCTB TIa30B, JKUJKOCTCH U
6.3 TBEPABIX TeN Ha OCHOBE MIOJIOKEHU I
MOJIEKYJIIPHOKMHETHYECKON TEOpUHU
6.4 CMaunBaHUE W KaWUISIPHBIC SIBICHUS
6.5 TermoBoe pacupeHne U cKaTHe
56 Temmnepartypa. CBsi3b  Temmeparypbl €O
' CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS 4aCTHUIL
Buytpennss osueprus. CrnocoObl HM3MEHEHHS
6.7 BHYTPEHHEH OSHEpPruu: TEIUlonepeaya U COBEPIICHHUE
paboThI




6.8

Buasl  Temonepenauu:  TEIJIONPOBOIHOCTD,

KOHBCKIUA, U3JTYUCHUC

6.9

KommuectBo TermnoTel. YaenbHasg TEIUIOEMKOCTD

BCIICCTBA

6.10

TeruiooOMeH W TEIUNIOBOE  paBHOBECHE.

YpaBHeHUE TEIIOBOTO OanaHca

6.11

6.12

IInaBneHue n OTBCPACBAHUEC KPUCTAILIMYCCKUX

BCILIECTB. Y IeIbHAas TEILIOTA IUIaBIICHUS

[Tapoobpa3zoBanue u konaeHcauus. Vcmapenue.
Kunenne. VYaenpHas Temsora mapooOpa3oBaHUSI.
3aBUCUMOCTh TEMIIEPAaTyphl KUIIEHUSI OT aTMOC(HEPHOTO

JaBJICHUA

6.13
6.14

6.15

6.16

6.17

BiraxxHOCTB BO31yX2
OHeprus TOIIMBA. Y IebHAasl TENJI0Ta CTOPAHUS

[Mpuanune! padoTsl TernoBeix asurareneit KIT/
TEIUIOBOT'O JBUTaTels. TerioBble JBUTATEIN U 3alluTa
OKPYXarOIEe Cpebl

3aKOH COXpaHEHUs M NPEBpaAlICHUs HSHEPIUU B

TCIJIOBBIX ITpOLECcax

[IpakTuyeckue paboOTHI:

HH#HPar###ONBITEl IO OOHAPYXKEHUIO JIeHCTBUS
CHUJT MOJICKYJISIPHOTO TIPUTSKCHUSI.

H#HPar#H##ONbITHI 110 BBIPAIIMBAHUIO KPUCTAIIJIOB
MIOBAPEHHOM COJIM MJTH caxapa.

HH#HPar###ONBITEl 0 HAOMIOJCHUIO TEIJIOBOTO
pacuIpeHwsi ra30B, KHUIKOCTEH M TBEPIBIX TEJ.

##H#Par###Onpenenenre naBleHUs BO3IyXa B
OaIoOHe MITpHIIA.

H#H#Par#H##ONBITHI, JNEMOHCTPUPYIOLINE
3aBUCUMOCTb JABJICHMS BO3JyXa OT ero o0ObéMa u

Harp€BaHHA WU OXJIAXKICHUA.




###Par### IpoBepka  rUMOTE3bl  JUHEHHOM
3aBHCUMOCTH  JJIMHBI  CTOJOMKA  KHIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

###Par###Habmonenne n3MEeHEHHsI BHYTPEHHEH
SHEPruM Tella B pe3ylibTaTe Teruonepeaadd u padboTh
BHEIITHUX CHJL.

###Par###lIccnenoBanue ABJIIEHUS TEILUIOOOMEHA
MIPU CMEIIMBAHUN XOJIOJHON U TOpsYEH BOJIBI.

#H#HHPar###Onpenenenre KOJIMYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJAOW TPHU TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#H##Par###Onpenenenue yAeJIbHOU
TEIIOEMKOCTH BELIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.

#H##Par###Onpenenenue OTHOCHUTEIBHOU
BIIQYKHOCTH BO3/yXa.

##HPar###Onpenenenre  yaeiabHOM — TETUIOTHI

IJIaBJICHUA JIbAA.

6.18

6.19

duznyeckue ABICHUS B IPUPOE: TOBEPXHOCTHOE
HaTSDKEHWE M KalWUISIpHbIE SIBJICHUS B IPHUPOJE,
KpUCTAJIIBI B IpUpoAe, u3nydeHne CollHLa, 3aMep3aHne
BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHue POCHI, TyMaHa,

HHEes, CHera.

TexHnuyeckue ycTpoicTBa: KaluuIsApbl, IPUMEPBI
MCIIOJIb30BaHUsl KPUCTAJUIOB, JKUJIKOCTHBIH TEPMOMETD,
JaT4YUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPHI, MCUXPOMETP, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

Onextpuzanus Ten. JlBa poaa 3JI€KTPUYECKHX

3apsI0B




B3anmoneiictBue 3apskeHHBIX Tel. 3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMO/ICUCTBUS 3aPSKEHHBIX TEJ OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEXKTy TETIaMU)
DneKTpuueckoe noJe. Hanpspok€HHOCTD
7.3 anekTpudyeckoro  noisd.  [lpuHnmn  cynepno3unuun
AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenn INEKTPUUECKUX 3apsJI0B.
7.4 DJieMeHTapHbIN JeKTpudecKuit 3apsia. CTpoeHue aToma.
[IpoBOIHUKY U AUDIIEKTPUKHI
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
- DONEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAaHUS
' ANEKTPUUYECKOT0 TOKA. MICTOUHHMKHN OCTOSIHHOTO TOKa
JIelicTBUSL  DJIEKTPUYECKOTO TOKa (TEIIOBOE,
1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUA TOK B
JKUJKOCTSX U ra3ax
- DneKkTpuueckas 1EIb. Cuna TOKA.
' DIIEKTPUUECKOE HAIPSKEHUE
29 CornpoTuBieHue MIPOBOJHUKA. VY nenbHOE
' CONPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 1t yJacTKa 1enu
[TocnenoBarenbHOE U MapamielbHOE COETUHEHUE
7.11
MTPOBOTHUKOB
PaGoTa 1 MOIITHOCTB PNEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DNeKTpUYECKHe enu u noTpeduTenu
. AIIEKTpUYECKOi SHEpTuH B ObITY. KopoTKO€ 3aMbIkaHue
[TocrossHHBIE MAar"HuThI. Bzaumoneiicteue
7.14
MOCTOSITHHBIX MarHUTOB
215 MarnutHoe nosie. MarautHoe nosue 3eMJIH U €ro

3HA4YCHUC I )KU3HH Ha 3emne




7.16

OmnpiT Opcrena. MarunutHoe oJie
AIIEKTPUYECKOro ToKa. [IpMeHeHne 31eKTpOMaruuToB B

TCXHUKE

7.17

7.18

7.19

7.20

JlelicTBUE MAarHUTHOTO IIOJS Ha MPOBOJHHUK C
TOKOM. DIIeKTPOABUTATEN b IMOCTOSIHHOT'O TOKA.
Ucnonb3oBanne 3y1eKTpoABUTATEICH B TEXHUYECKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE

OnbiTel @Dapajies. SIBleHUE BIEKTPOMATHUTHOMN

nHaykuuu. [Ipasumno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4eHUs
AIIEKTPUYECKOM  DHEPruM.  ODIEKTPOCTAaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIruun

[IpakTryeckue pabOTHI:

OneITel MO HAOIIOJNCHUIO JJIEKTPU3AIUU  Tell
WHIYKIUEH U IIPU COIPUKOCHOBEHHUH.

UccnenoBanme OeiCTBUS SIEKTPUUYECKOTO MOJIS
Ha MPOBOJIHUKH U AUDIEKTPHUKH.

COopka 1 mpoBepKa pabOoTHI AJEKTPUUECKOH 1IETIH
MTOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.

HccnenoBanne  3aBUCUMOCTH  CHJIBI  TOKa,
WIYIIETro Yepe3 PEe3nCTOp, OT COMPOTHBIICHUS PE3UCTOPA
Y HaTpsDKEHUS Ha PE3UCTOpe.

OneIThI,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH
AIIEKTPUYECKOTO COMPOTUBJICHHS] TPOBOJHUKA OT €ro
JUTHHBI, TUIOMIA/IH ITOTICPEIHOT0 CEUCHUS U MaTepraa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSKEHUA TPU
MOCNIEAOBATEIPHOM COEAMHEHUHU JIBYX PE3HCTOpOB.
IIpoBepka mpaBuiia [iIs CWIBI TOKA IIPU MapajuleIbHOM
coeMHEHUU  pe3ucrtopoB.  OmpeneneHue  padOTHI

DIIEKTPHUYECKOTO TOKA, WAYIIEr0 dYepe3 pPEe3HcTop.




Ormnpeznenenre  MOUIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIIIEIISIEMOM Ha pe3ucTtope. cciienoBanue 3aBUCUMOCTH
CHJIBI TOKA, MAYIIETO Yepe3 JIAMITOYKY, OT HAMpPSKCHHS
Ha He. Onpenenenue KII/[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aMMOJIEHCTBHUSI MHOCTOSHHBIX MAarHHTOB.
N3yueHne MarHuTHOTO MOJIsl TOCTOSSHHBIX MAarHUTOB MIPU
ux oObemuHeHMW W pasneneHud. HccnepoBanue
JIEHCTBHSI SJIEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.
OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aUMOJICHCTBUS KATYIIIKA C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHUsT ToKa B Karymke. V3ydeHue

HeﬁCTBHH MArduMTHOTO IIOJIsI Ha IIPOBOAHHK C TOKOM.

KoncTtpynposanue 154 N3y4EeHUE paboThI
BIIEKTPOABUTATES. H3mepenne KIIJg
AJIEKTPOJIBUTAaTEIbHOM  YCTAaHOBKHU. OneITel 1O

HUCCICOOBAHUIO ABJICHUA BHCKTpOMaFHI/ITHOﬁ HUHAYKIHU:
HUCCICIOBAaHUC W3MCHCHUN 3HAUYCHUS H HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

7.22

®uznyecKkue sIBICHUS B IPUPOJE: IIEKTPUUECKUE
ABJIEHUST B  aTMocdepe, DJIEKTPUYECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE MoJie 3eMild, Apeid Mmoocos,
POJIb MAarHUTHOTO MOJIS IS )KU3HU Ha 3eMIIe, MTOJIIPHOE

CHUsIHUEC

Texnuueckue YCTPOMCTBA: DJIEKTPOCKOIL,
amIepMerp, BOJIBTMETD, peocrar, CUETUHK
ANEKTPUYECKOM  DHEPruHu,  AJIEKTPOOCBETHUTEIBHBIE
puOopHI, HarpeBaTelbHbIC ANEKTPONPUOOPHI
(mpumepsl), INEKTPUYECKUE IIpEeI0OXPaHUTENH,
AIIEKTPOMArHuT, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKA,

TCHEPATOp MOCTOAHHOI'O TOKA

9 KIIACC



Kon

paszznena

Kon [TpoBepsieMbIe 7IEMEHTHI CONEPIKAHUS
JJIEMEHTA
MEXAHWYECKUE SABJIEHUA
81 Mexanuyeckoe JABWXKEHHE. MarepualibHas
' touka. Cucrema oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBUKCHHE
###Par###HepaBHOMepHOE  TIPSIMOJIMHEMHOE
8.4 nBwkeHue. CpelqHsiss U MTHOBEHHas CKOPOCTb Teja
NP HEPAaBHOMEPHOM JIBH)KCHUHT
85 Yckopenue. PaBHOyCKOpEHHOE
' OPSMOJIMHEHHOE IBUKEHUE
8.6 #H#Par###CBoOonuoe  mamenue.  OMBITEI
' [Nasmnes
###Par###PaBHOMepHOE JIBUYKEHUE o
8.7 okpyxHoctu. Ilepuox u dactora oOpalueHus.
' JIuneitnas 51 yIJI0Bast CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 [lepBerit 3akon HeroToHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akoH HeroTona
8.11 #HH##Par###] [puHUUI CyNEepIIO3UITUU CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
#H#HPart##Cunia  TpeHus: cuja  TPEHHUd
8.13 CKOJIbKEHUS, CWJIa TPEHUS IIOKOs, IPYIMe BHJIbI
TpEHUs
8.14 #i#H#Parf##Cuiia TSKECTH U 3aKOH BCEMUPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOHOTO TTaICHHS
8.15 JBrxenne mnaner Bokpyr Comnua. Ilepsas
' KOCMHYecKast CKOpocTb. HeBecoMOCTh U meperpy3Ku
8.16 PaBHOBecue MaTepuaabHOU TOYKH.
' AOcomoTHO TBEPIOE TEIIO




#H##Par##PaBHoBecue TBEpmoro Tena ¢

8.17 3aKpeIyIEHHOW OChl0 BpaleHus. MOMEHT CHIIBL.
LlenTp TsKECTH
Nmnynbe  Tenma. HM3MeHeHue  uMIysbca.
8.18
MMirynsc cuiibt
8.19 3aKOH COXpaHEHHS HMITYJIbCA
8.20 H#HHHPar###PeakTUBHOE NBUKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTb
8.9 PaGota cunm TsXKecTH, YNPYrOCTH, TPEHHS.
' CBs13b SHEpPrUM U PabOTHI
8.93 [ToTennmanpHas SHEPTHUS TENA, TIOJHATOTO HaJT
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTenuuanpHas SHEPTUS CXKATON MPYKUHBI
8.95 #H##Par##H#Kunernueckas sueprusi. Teopema o
' KMHETUYECKOU SHEPTUuu
H#H#H#Par###3akoH COXpaHEHUs] MEXaHUYECKOU
8.26
SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS
Opycka WM JABW)KCHHS IIApHKa I10 HAKIOHHON
wiockocTd. OrmnpeneneHre YCKOpEHUs Tena Mpu
PaBHOYCKOPEHHOM  JIBIDKEHUM [0  HAKJIOHHOU
MJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITYTH OT BpeMEHHU
IpH PaBHOYCKOPEHHOM [IBIDKEHUU 0€3 HayalbHON
8.27 CKOPOCTH.
ITpoBepka TUTIOTE3bI: eciu npu

PaBHOYCKOPEHHOM  JIBIDKEHHH 0e3  HadaJbHOU
CKOPOCTH IIYTH OTHOCSITCS KaK psJl HEYETHBIX YUCE,
TO  COOTBETCTBYIOIIME IPOMEKYTKH  BPEMEHHU
OIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS
CKOJIBXKEHUS OT CWJIbl HOPMaJbHOIO JIABJICHHUS.

Onpenenenne kK0dpGUIMEHTa TPEHUS CKOJIBKCHHUSI.




8.28

8.29

Onpenenenne XKECTKOCTU MNPYKUHBI. OnpeneneHue
paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JABMXKEHHUU
Tena 1o TOPU30HTAIBHOMN MTOBEPXHOCTH.
Ornpenenennie padoThl CUIIbI YIPYTOCTH MPU MOABEME
rpy3a C HUCHOJB30BAaHUEM  HEMOJBUXKHOIO U

MOABUXKHOTO OJIOKOB

@uU3NYECKUE SBICHUS B NPUPOJIE: TPUIUBBI U
OTJIUBBL, JIBM>KeHHE IUIaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB

TexHuueckue YCTPOMCTBA: CITUAOMETD,
JATYMKUA TOJOXKEHHS, PACCTOSHUS M YCKOPEHHUS,

pPaKeThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebGarenbHoe  ABHKEHUE. OcHoOBHbIE
XapaKTePUCTUKU  KOJIeOAHWM: TEpHOJ, YacroTa,

aMILINTyaa

9.2

MareMaTH4ecKuil U NPYKUHHBIM MasTHUKH.
[IpeBpamienre  »Hepruv  MpU  KojeOaTelbHOM

JBHXXCHHUHN

9.3

9.4

3aTYXElIOH_II/Ie KoJIeOaHHS. BLIHY)KIICHHLIG

KosicOanus. Pe3sonanc

MexanndecKue BOJIHBI. CBolicTBa
MEXaHUYECKUX BOJH. [IpomosbHBIE M TONEpEYHbIE
BOJHBI.  J[iMHa  BOJHBI W CKOpPOCTh €€
pacrpocTpaHeHusl. MexaHuyecKue BOJIHBI B TBEPIOM

TeJle, CeiCMUYeCKHe BOJTHBI

9.5

9.6

9.7

3ByK. ' poMKOCTh 1 BbICOTA 3BYKa. OTpaxeHue
3ByKa

Nnudpa3Byk u yabTpa3Byk

[IpakTuueckue padbOTHI:

OmnpeneneHre 4acToOThl U EPHOAA KoIeOaHUH
MaTeMaTH4eCKOr0 MasTHHKA.

Omnpenenenre 4acToOThl U EPHOAA KoJIeOaHUH

IIPY>XUHHOI'O MasgTHHUKA




9.8

9.9

HccnenoBanue 3aBUCUMOCTH nepuoa
KoJICOAHUH TOABEIICHHOTO K HUTHU TPy3a OT JJTHHBI
HUTH.  HccrnegoBanue — 3aBUCMMOCTH  IepHoJa
KoJIeOaHUH TPYKMHHOTO MasiTHUKAa OT MAacChl Ipys3a.
ITpoBepka HE3aBUCHMMOCTH Iepuoja KoJjeOaHui
rpys3a, NOABCHICHHOI'0O K HHMTHU, OT MACChl I'py3a H
KECTKOCTH  NpYyXKHUHbL. 3MepeHue  yckopeHus
CBOOOJTHOTO Ta/ICHUS

duznyeckue SIBJICHUA B npupoac: BOCIIPUATUC
3BYKOB JKMBOTHBIMH, 3€MJIETPSCEHHE, CelicMUYEeCcKHe
BOJIHBL, IIYHAMU, DXO

Texnuueckue YCTPOMCTBA: 3XO0JIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKaA B 6LITy Hn TCXHHUKC

OJIEKTPOMAT'HUTHOE IIOJIE U 3JIEKTPOMATI'HUTHBIE

BOJIHbBI
DNEeKTPOMarHuTHOE ToJe.
10.1 DNIeKTpOMarHUTHBIC BOJIHBI. CaoiicTBa
AIIEKTPOMATrHUTHBIX BOJH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 DneKkTpoMarHuTHas npupoja ceta. CKkopoctb
' cBera. BoinHOBEIE CBOMCTBaA cBETA
10
[IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOWCTB 3JIEKTPOMarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIEHOTO TeedoHa
dusnueckue SIBIICHUS B pUpoze:
10.5 OMOJIOrHYeCKOoe nefcTBue BHIMMOTO,
yABTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHU I
10.6 TexHuueckue ycTpoilcTBa: HCIOIB30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JIUISI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11 11.1 JlyueBast Mmonenb cBeta. MicTounuku cBera
11.2 [IpsiMonuHEITHOE pacIpOCTpaHEHHUE CBETA




11.3

11.4

Otpaxenne cBera. [lmockoe 3epkano. 3aKoH
OTpa’KEHHUS CBETA
[Ipenomiienne cBeTta. 3akoH IPEIOMIICHUS

ceera. IlomHOE BHYTPCHHEC OTPaAKCHUEC CBETA

115

JIunza. Xop jtyyel B IMH3E

11.6

OnTuueckast cucrema ¢doroanmapara,

MHKPOCKOIIa U TCJICCKOIIa

11.7

11.8

11.9

I';ma3 xak onTHyeckast cucreMa. BJ'II/ISOPYKOCTB

U 1aJIbHO30PKOCTh

Pasnoxxenue Genoro ceera B crekTp. OMNbITHI
Hpiotona.  CroxeHue  CHEKTPaJbHBIX  IIBETOB.

[ucnepcus ceera

[IpakTuueckue padbOTHI:

###Par###lccneqoBanue 3aBUCMMOCTH  yTiia
OTpaXEHMsI CBETOBOTO JIyya OT yIJia MaJeHUsl.

H###Par###3yuenue XapaKTEPUCTUK
N300pakeHUs MpeAMETa B IIIOCKOM 3epKajie.

##Parf##lccnenoBanue 3aBUCHMOCTH  yIUIa
IIPEJIOMJIEHUSI CBETOBOIO Jy4ya OT yrja MaJieHus Ha
IpaHMIIE «BO3YX — CTEKIION.

##HPar#H##lonyyenne  um3zo0paxeHuit ¢
MOMOIIBIO COOMPAOIIIEH JIMH3HI.

H##Par#H##Onpenenenue (boxycHOro
paccTOsHUS M ONTHYECKOM CHIIBI coOuparoeit
JIH3BL.

HHHPar###ONBITEL IO  Pa3NIOKEHUIO OesIoro
CBETa B CIIEKT.

HHHPar###0OnbITel IO  BOCHPUSITUIO I[BETA
NPeMETOB TpPH WX HAONIONECHUH Yepe3 I[BETOBHIC

bUIBTPHI

11.10

dusnuecke SBICHUA B Iprupoac: 3aTMCHUA
COHHHa n .HYHI:I, OBETa TCJI, OIITUYCCKUC SABJICHHUA B

atMocdepe (1BeT HeOa, pedpakius, paayra, MUPaK)




12

11 TexHuueckue yCcTpONCTBA: OYKH, IMEPHUCKOIL,
' ¢doroanmapar, ONTUIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pesepdopna u mmanerapHas MoJeNb
' aroma. Mozens aroma bopa
122 Hcnyckanue M MOIVIOIIEHHE CBETa aTOMOM.
' KBantbl. JInHeiuaTbie CIEKTPhI
PannoaktuBHOCTh. Auba, Oera- W ramma-
12.3
W3ITYy4CHUS
194 Crpoenue aromHoro sapa. HyxinonHnas
' MoJieJIb aTOMHOTO sijipa. 3oTombl
s PanuoakTtuBHble  mpeBpamieHus.  llepuon
' [0JIypacnaaa aTOMHBIX sIJIEp
12.6 SAnepuble peakiuu. 3aKOHBI COXPAHEHUS
' 3aps0BOrO U MacCOBOTO YHCE
DHeprusi CBsI3M aTOMHBIX sijiep. CBSI3b MacChl U
12.7
SHEPTrUu
128 Peakuuu cuntesa u genenus anep. crounuku
' sHeprun CoJiHIIA U 3BE3]T
129 SAnepnas JHEpreTHKa. [erictBue
' PaAMOAKTUBHBIX U3TyYEHUN HA KUBbIE OPTaHU3MBbI
[IpakTudeckue pabOTHI:
HaGmronenue CIlomHBIX M JIMHEWYATHIX
1910 CIIEKTPOB U3JIYy4YCHHUS.
HccnenoBanue TpeKOB: HU3MEpPEHHE SHEPTUU
YaCTHUIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).
N3mepenue pagnoakTuBHOTO oHA
duznueckne SIBJICHUS B pUpoe:
€CTECTBEHHBIN PaJMOAKTUBHBIN (DOH, KOCMUYECKUE
12.11 Jy4d, PpAJUOAKTUBHOE M3JIy4YE€HHE TMPHUPOJHBIX
MUHEpAJOB, JEHCTBUE PAAMOAKTUBHBIX U3JIy4CHHUM HA
OpraHu3M YeJoBeKa




19.19 TexHuueckue  yCTpOMCTBAa:  CIEKTPOCKOIL,
WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona

IPOBEPSIEMBIE HA OI'D MO ®U3ZUKE TPEBOBAHHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOH OBPA3OBATEJBHON
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kona IIpoBepsiemble TpeOOBaHMS K NpPeAMETHBIM pe3yJbTaTam
NpoBepsieMoro 0a30BOro  ypOBHSI OCBOCHHMSI OCHOBHOWH  00pa3oBaTe/bLHOM
TpeOGoBaHUSA NMPOrpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocaoe ®I'OC

[Tonnmanue ponu GU3MKH B HAYYHOM KapTHHE MHPa;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3H U
MO3HABAEMOCTH SIBJICHUN MPUPOJIBI, O POJIU SKCIIEPUMEHTA B (PU3UKE, O
cucTteMooOpa3yroleld poiau PU3UKH B PAa3BUTHU €CTECTBEHHBIX HayK,

1 TEXHUKHU U TEXHOJOTUH, 00 3BOMIONUHN (PU3HMUECKUX 3HAHUNA U UX POJIU
B LEJOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHpA, O BKJIAJE
POCCHUHCKHX H 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
O0OBSCHEHHE TPOIIECCOB OKPYXKAIOUIETO MHpA, PAa3BUTHE TEXHUKH H

TEXHOJIOTUN

3HaHus 0 BUAAaX MaTepuu (BELIECTBO U MOJE), O ABMKEHUU Kak
crocobe CyIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJIIPHOM Teopuun
CTPOEHHUSI BEIECTBa, O (PU3MUECKOM CYIIHOCTH SIBIECHUH MPHUPOJIbI
(MeX&HquCKHX, TCIUIOBBIX, DJICKTPOMAariuTHLIX U KBaHTOBI)IX); YMCHHC
pa3nuyath SBJIEHHUS IO ONHCAHHIO MX XapaKTepHBIX CBOWCTB U Ha
OCHOBE€ OIIBITOB, ACMOHCTPHUPYIOIIUX OJaHHOC (1)1/131/1qe01<0e SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3NUECKUX SIBIICHUH B

OKpY>KaloIlleM MUPE, BbIIETASA UX CYILIECTBEHHBIE CBOICTBA (ITPU3HAKHU)

Bnanenue OCHOBaMu MOHATHITHOTO amnmapara u
CUMBOJIMYECKOTO sI3bIKa (DH3UKH M WCIOJIB30BAHWE HMX IS PEIICHHS

3 yueOHBIX 3alau; YMEHHUE XapaKTepU30BaTh CBOWMCTBA Tell, (U3HUECKUE
SIBIIGHUSL M TIPOLIECCHI, UCTIONIb3Yys (yHIaMEHTAbHbBIE U SMIIUPUUECKUE

3aKOHBI




YMeHHne onuchiBaTh M3y4EHHBbIE CBOWCTBA Tel M (U3HUYECKHE

SABJICHUS, UCIIOJIB3YA (1)I/I3I/I‘-IGCKI/IC BCJIMYHHBI

BrnajeHue ocHOBaMH METOJOB HAYYHOT'O MO3HAHUS C YYETOM
coOmro/ieHns TIpaBUi 0€30MacHOro TpyJa: HaOoaeHue (PU3NYECKUx
SIBJICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh AKCHEPUMEHTATbHYIO
YCTaHOBKY W3 JaHHOTO Habopa oO0OpyIOBaHHS IO WHCTPYKIUH,
OIMCHIBATh XOJ1 OTbITA U 3alMCHIBATh €r0 PE3yJIbTaThl, (HOPMYIUPOBATDH
BBIBO/JIBI;

MPOBEJICHUE MPSIMBIX U KOCBEHHBIX HM3MEPEHUN (PUINUECKUX
BEJIMYMH: YMECHUE TUIAHUPOBATh U3MEPECHHUS, CAMOCTOSITEIILHO COOMPATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY 10 MHCTPYKIUH, BEIYUCIISATH 3HAUCHUE
BEeJIMYMHBI W aHAIM3WPOBATH TIOJYYCHHBIC PE3YJIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH PE3YIbTATOB U3MEPEHU;

MIPOBEJICHUE HECIIOKHBIX IKCIEPUMEHTAIBHBIX HCCIICIOBAHUI;
CaMOCTOSITENILHO  COOMpAaTh  AKCIEPUMEHTAIbHYI0 YCTAaHOBKY H
MTPOBOINTH MCCIICOBAHUE TI0O HHCTPYKIIUH, TTPEJICTABIISITH MOTYICHHBIS
3aBUCHUMOCTH (DU3MYECKUX BEIUYMH B BHJE TaOIUIl U TpaduKoB,
VYUTHIBATh  IOTPEIIHOCTH, JENaTh BBIBOABI 10  pe3yJbTaraM

HUCCICIOBAaHUA

[TonnmaHue XapakTEepHBIX CBOWCTB (DU3MUYECKUX MOJeel
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TEJO, MOJIETU CTPOCHUS
ra3oB, JKUIKOCTEH W TBEPIBIX TeJ, IUIAHETApHAas MOJENb aToMa,
HYKJIOHHasi MOJIeNlb aTOMHOIO $i7pa) U yMEHHUE NPUMEHATh UX Ui

00BsICHEHHS (U3HUECKUX MPOIECCOB

YMeHue o0bACHATh (PU3NUYECKHE MPOLECChl U CBOWMCTBA TEN, B
TOM 4YHCJI€ U B KOHTEKCTE CUTYyallud NPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4eHHbIE CBOMCTBA (hPU3MUYECKHX

SIBJICHI/Ifl, (1)I/ISI/I'-IGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU 1 MOJCIN

YMenue pemath pacu€THble 3a1aun (Ha 0a3e 2 — 3 ypaBHEHHUN),
WCTIOJb3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIONINE (DU3UYECKHIE BEIUYHHBI,
B YAacTHOCTH, 3alMCHIBATh KpaTKOe YCIOBHE 3aJadH, BBIIBIATDH
HE/IOCTAIOIIHe JaHHBIE, BHIOUPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIE

s e€ PEeIICHM, HCIIOJIIB30BaTh CIPABOYHBLIC JAaHHBLIC, ITPOBOAUTH




pacy€Tsl M OLEHUBATH PEATMCTUYHOCTH ITOJYYEHHOIO 3HAYEHUS
(bu3N4eCKoil BeTMYMHBI; yMEHUE OIIPEIENIATh Pa3MEPHOCTh (PU3HUECKON

BCJIIMYHHBI, nonyquHoﬁ IIpH pCUICHUHA 3a]a4n

YMeHue xapakTepu3oBaTb NPUHLUIBI JACHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM YHUCJIE OBITOBBIX IMPUOOPOB, M MNPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX IPOLIECCOB 110 UX ONUCAHUIO, UCIOJIb3Ys 3HAHUA O
CBOWCTBaX (PHM3MUECKUX SIBICHHH M HEOOXOauMble (U3NYECKUE

3daKOHOMCPHOCTH

10

11

VYMeHre HUCHOjib30BaTh 3HAHUA O (U3NYECKUX SBJICHUSAX B
[IOBCEIHEBHOM XKU3HU JUIsl o0ecrieueHns 0€30I1acCHOCTH MpU 00palieHun
¢ OBITOBBIMHU NPHOOPAMU M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS
3I0POBbSI M COOJIOAECHUS HOPM SKOJOTMYECKOTO IIOBEICHUS B
OKpYXKalolleld cpene; IMOHMMaHHE HEOOXOAWMOCTH HNPUMEHEHUS
OOCTHKEHUH  (U3MKM M TEXHOJOTMH Ui  PalMOHAJIBHOTO

MIPUPOI0IOIB30BAHUS

OnbIT oKcka, NpeoOpa3oBaHus U IPEJCTaBICHUs HH(OpMaLUn
(U3NYECKOTO COAEP)KAaHUS C HCHOJIb30BAaHHEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OL€HUBATh JOCTOBEPHOCTh
MOJy4eHHOM uWHGpOpMallMd Ha OCHOBE MMEIOLIMXCS 3HAHUH U
JOTIOIHUTEIBHBIX ~ HWCTOYHUKOB;  yYMEHHME  HUCIOJb30BaTh  MpHU
BBIMOJIHEHUHM YYEOHBIX 3a/laHMil Hay4yHO-TNOMYJSPHYIO JIUTEpaTypy
(u3MYECKOTO COJiepKaHus, CIPAaBOYHBIE MaTepuaibl, PECYpChl CETH
WntepHer; BiageHue 0a30BbIMH  HaBBIKAMH  NPeoOpa3oOBaHUs
nHpOpMalUid W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIyIO; YMEHHUE
co3J1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE

I/IH(bOpMaI_[I/II/I U3 HECKOJBKUX UCTOYHUKOB




HEPEYEHDb 2JIEMEHTOB COAEP KXAHUS, IPOBEPAEMbIX HA
OI'2 1O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS
1 MEXAHMWYECKUE SIBJIEHUA
11 Mexanudeckoe naBuxkeHue. MarepuanbHas Touka. Cucrema
' orcuéra. OTHOCUTEIHEHOCTD JIBYIKCHUS
PaBHOMepHOE 1 HepaBHOMEpPHOE JiBHKEHUE. CpeaHsis CKOPOCTh.
1.2 dopmyna IS BEIYUCICHUS CpeIHEH CKOpocTH: V = S/t
PaBHOMEpHOE  TIPSAMONMHEHOE  JBM)KEHHE. 3aBHCHUMOCTD
KOOpAMHATBl T€Ja OT BPEMEHM B  Cllydyae pPaBHOMEPHOIO
MPSMOJIMHEHHOTO IBMYKCHHUSI:
13 x(f)=x,+v
I'padpyiku 3aBUCHMOCTH OT BPEMEHHU JUIsl MPOEKIIMH CKOPOCTH,
MPOCKIIUU TEepEeMEIICHUs, IyTH, KOOPJAWHATHI TPU PABHOMEPHOM
MPSAMOJIMHEHHOM JBUKCHUU
3aBUCUMOCTh KOOpPJMHATBI Tejla OT BPEMEHU B Ciydyae
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO JBUKEHUS:
2
Sl =v,, #1+a,* ;
2
@opMyIbl 151 TPOEKIUU TTEPEMELIEHNUS, POEKIIMH CKOPOCTH U
MPOCKIIMA YCKOPEHUSI TMPU PABHOYCKOPEHHOM  MPSIMOJIMHEHHOM
JBUKCHUU:
1.4 2
s.(D=vy,t+a,-—,
2
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
['paduku 3aBUCUMOCTH OT BPEMEHU JIJIsl MPOCKIIUU YCKOPEHUS,
MPOCKIIMA CKOPOCTH, TPOEKIIUU TEePEeMEIIeHUs, KOOPAWHATHI TpHU
PaBHOYCKOPEHHOM MPSAMOIUHEHHOM JIBUKEHUU
15 CBoOonHoe maneHue. PopMyIbl, OMUCHIBAIOIINE CBOOOIHOE
' MajieHue Tejla IO BEepTUKAIH (JBM)KCHHE Tela BHU3 WM BBEPX




OTHOCUTENIbHO TMOBEPXHOCTH 3emin). ['paduku 3aBUCUMOCTH OT
BPEMEHH JIJIs1 IPOEKIIMHU YCKOPEHHU S, TPOCKIIUU CKOPOCTH U KOOPAMHATHI

IIpu CBO60,I[HOM IMaacHUM TEJia IO BEPTUKAINU

CKOpOCTh PABHOMEPHOIO JBMJKEHHUS TeJld 10 OKPYKHOCTH.
Hamnpasnenue ckopoctu.
dopmyna A BBIYMCIECHUS CKOPOCTH Yepe3 panyC OKPYKHOCTH
U TIepuo/]] 0OpalieHus:
_1InR
T

LlenTpocTpeMuTenbHOe YCKOpEHHUE. Hanpasnenue

LIEHTPOCTPEMUTENBHOIO yCKOpeHusa. @Dopmyna [ BbIYUCICHUSA

1.6 YCKOpEHUSI:
2
_u
TR
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T

Macca. IInoTHOCTL BeIleCTBa. (DOpMyJ'Ia JJIA  BBIYMCIICHUA

IIJIOTHOCTH:
m
1.7 =—
V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. ClokeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3axkoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHS Tejla W BEKTOpa CHUIHI,

JICHCTBYIOLLEH HA TEJIO

B3aumoneiicteue tein. Tpernii 3akoH HeroToHa:

F, . =—F




Tpenue TmOKOS W TpeHUE CKolbxeHua. Dopmyna aud

BBIYUCIICHUSA MOYJIA CUJIbI TPCHHUA CKOJIbKCHUA:

1.12 Fp=n-N

Hedopmarus tena. Yupyrue u Heynpyrue aedopMaiii. 3aKoH

ynpyroi nedopmaruu (3akon ['yka):
1.13 F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

my -my

F=G ———=
R
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TafCHUSI.
1.14
dopmyra uisi BBIYUCICHUS CUITBI TSKECTU BOJIM3H MOBEPXHOCTH
3emun: F = mg.
JBrxenune mianer Bokpyr Comnpa. IlepBas kocmuueckas
ckopocTb. HeBecoMOCTh 1 neperpysku
Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
1.15 pP=mi
Nmnynbc cuctemsl Ten. M3menenne umiysinbca. UMnysbe cuiisl
3aK0H COXpaHEHUsI UMITYJIbCa JJIsi 3aMKHYTOM CUCTEMBI TEJ:
1.16 D=nt L=
P=nyUy +m,U =const
PeaktnBHOE NBHXKEHUE
Mexanudeckas pabora. dopmyna sl BBIUKCIECHUS PabOTHI
CUJIBL:
A=Frooso
Mexanuyeckass MOITHOCTb:
1.17
A
N==—
I
118 Kunernueckass M mnoreHuuanbHas sHeprus. Dopmyna s

BBIUHCIIEHNS KHHETHIECKON OHEPTHUHU:




HE..?E
S
Teopema o kuHeTnyeckoit sHeprun. opmyrna /1t BBIYUCICHUS
HOTCHHH&HBHOﬁ SHEPruu Teja, MOJHATOIO

Hang 3eMIIEH:

E,= mgh

Mexannueckas OHEPIu-i:
E=E,+E »
3aKOH COXpaHCHUA MEXaHUYECKOU OHCPI'Uu. CDOpMyJ'Ia JJIA
1.19 3aKOHA COXPAHEHUsI MEXaHUYECKOM SHEPIUH B OTCYTCTBUE CHJI TPEHUS:
E = const.
IIpeBpalieHue MEXaHWYECKOM OJHEPruM INPU HAIWYUKA CHIIBI

TPEHHUS.

ITpocThie MeXaHU3MBI. «30JI0TOE IPABHII0» MEXAHUKH.
Peruar. Moment cuier; M - FI.

YcnoBue PAaBHOBCCHA pblyara:

M +M, +..=0
1.20 [TonBuxHbIi W HemoaBwkHBIA  Onoku. KIIJ  mpocThix
MEXaHNU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

JlaBienue TBEpIOTO TEINIA.

@opMyita JUIs BBIYMCIICHUSI 1aBJICHHS TBEPIOTO Tena:

p= F
5
JlaBnenue raza. ATMOocepHO€E 1aBJICHHE.
1.21
['mapocraTuyeckoe JaBlieHHe BHYTPH KUIKOCTH.

dopMyta 1l BBIYUCIECHHUS TaBJICHUs] BHYTPH KUIKOCTH:

p=pgh+p,

1.22 3akoHn [lackans. ['mnpaBnudeckuii nmpecc




1.23

3akoH Apxumena. @opmyia 11 ONPeIeTCHNS BHITAIKABAIOIICH

CWJIBIL, JCMCTBYIOLIECH HA TEJIO, OTPYKEHHOE B )KUAKOCTb WIH ra3:

F_jlm_ =pgV

Vcnosue nnaBanus tena. [InaBanue CyI0B M BO34YyXOIlJIaBaHHEC

1.24

MexaHnueckue KoaeOaHMs. AMHJ’II/ITy,I[a, nepuoa M 4Yactrora

konebanuii. DopMmyra, CBA3BIBAIOIIAs YACTOTY U TIEPUOJ KOJIeOaHuit:

1.25

1.26

MaremaTuueckuii W TpPYKUHHBIA MasTHUKU. [IpeBpamieHue

SHEPTUU MPHU KOJIeOATSIILHOM JIBI)KEHUU

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHH4YEeCKHE BOJIHBI. HpOI[OJ'IBHLIe U IIOIICPCUYHBIC BOJIHBI.

JInuHa BOJIHBI M CKOPOCTh PacpOCTPAHEHUS BOJIHBI:

h=v-T

3Byk. ['pomKocCTh 1 BbIcOTa 3ByKa. OTpa)keHHEe 3BYKOBOM BOJIHBI

Ha TpaHuIle IByX cpell. MHpa3ByK U yIbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3Mmepenne cpeaHeit MI0THOCTH BEIIECTBA; apXUMETOBOM CHIIBL;
KECTKOCTU TPYXKHUHBI; KOIPIUIUEHTA TPEHHUS CKOJBXKEHHS; PaOOThI
CWJIBI TPEHUSI, CUJIbl YIIPYTOCTH; CPEIHEN CKOPOCTU ABMXKEHHUS Opycka
M0 HAKJIOHHOW TIIJIOCKOCTH; YCKOpeHHsI Opycka MpH ABWKEHUHU IO
HAaKJIOHHOM  TIJIOCKOCTH;  4YacTOThl W Tlepuoja  KoJyieOaHui
MaTEeMaTHYeCKOro MasTHHKA; YacTOThl M TMepuoja KojeOaHui
MIPY’)KMHHOTO MasiTHUKA; MOMEHTa CHWJIbI, JEHCTBYIOLIErO HA pbIYar;
paboThl CHIIBI yIOPYrOCTHM TpU TOABEME Tpy3a C TOMOIIBIO
HETIOJBMKHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH MPHU MOIBEME Tpy3a ¢
MTOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

WccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHUJIBI OT 00BEMa
MOTrpy>KEHHOM YacTH TeJa U OT MJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTHU
BBITaHKHBaIOHIeﬁ CHJIBI OT MAcCCHhI T€Jia, CUJIBI TPCHUA CKOJIBXCHUSA OT
CUJIBbl HOPMAJIBHOTO JABJIEHHS M OT pOJa MOBEPXHOCTH; CHIIbI
YOPYTOCTH, BO3HMKAIOUIEH B MpYXHHE, OT CTENeHu aedopmanuu
MPYXUHBI, YCKOpEHHUs Opycka OT Yyrjla HaKJIOHa HalpaBIISIONICH;
nepuoaa (9acToThl) KOeOaHW HUTSHOTO MasTHUKA OT JJUHBI HUTH;

nepuona KoJIeOaHM NPy XUHHOI'O MAaiATHHUKa OT MACChbl TIpy3a H




KECTKOCTH TIPYKUHBI; HCCIECJOBAHME HE3aBHUCHMOCTH IIEpHUOJA
Koje0aHuil HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycioBus

PaBHOBECHS pblUara

1.30

Qusuueckue s6NeHUs 6 npupooe: TPUMEPbl JBUKEHUSA C
pPa3JIMYHBIMU CKOPOCTSIMH B XKMBOM M HEKHUBOW IIPUPOJIE, IEHUCTBHE
CWJIBI TPEHMS B IIPUPOJAE M TEXHHKE, NIPWINBBI U OTIUBBI, ABH)KCHHE
maHeT CoOJHEYHOM CHCTEMbI, pPEaKTHBHOE JBMIKEHHME JKHUBBIX
OpPraHU3MOB, pblYarM B TeJ€ YEJIOBEKa, BIHUSHHE aTMOCPEPHOIro
JaBIICHUs] Ha KMBOM OpraHu3M, IUIaBaHUE DPHIO, BOCHIPHUSTHE 3BYKOB

KUBOTHBIMH, 3EMIICTPIACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 5XO

1.31

Texnuyeckue ycmpoiicmea: CIAJOMETP, NaTYUKU IOJIOKECHUS,
PacCToAHNA U YCKOPCHUA, ANHAMOMCTP, IIOAIIMUIIHUKHA, PAKCTHI, pblvyar,
MOJIBYKHBIM M HETMOABM)KHBIN OJIOKHM, HAKJIOHHAS TIOCKOCTh, IPOCTHIE
MEXaHU3Mbl B  OBITY, COOOIIAIOIIUECS  COCYIbI, YCTPOWCTBO
BOJOIIPOBOJIa, THAPABIMYECKH IMpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, IOPILIHEBOI HAcoc, apeoMeTp, 3XOJOT, HCIOJIb30BAHUE

yIbTpPa3ByKa B ObITY U TEXHUKE

TEIIIOBBIE SABJIEHU A

2.1

2.2

OCHOBHBIE TOJOXEHUS MOJIEKYISIPHO-KUHETUYECKOH TEOPHUHU
CTpOeHHusl BellecTBa. Mojenu TBEPAOrO, >KUIKOIO M razoo0pa3zHOro

coctosiHuil BemecTBa. Kpucrammmueckue u aMmopdHbIe Tena

I[BI/I)KCHI/IG qacTull BEHICCTBA. CBs3b CKOpPOCTH OBUXKXCHUA

qacTull ¢ Temreparypoil. bpoyHoBckoe nBmxenue, mupdysus

2.3

CmaunBaHue 1 KalmWJIISIPHBIC ABJICHUS

2.4

Temoroe paciipeHuc 1 C:XaTtue

2.5

Tennosoe paBHOBecHE

2.6

Buytpennss sneprusi. Pabora u Teruionepenaya Kak criocoObl

N3MEHEHHUs BHYTPEHHEN SHEPTUH

2.7

2.8

Buasr TCILIONICpCaaIn: TCILIOIIPOBOAHOCTD, KOHBCKIIHA,

U3Iy4YeHue

Harpepanue wu oxnaxzaeHue Tteia. KoindecTBO TEMIOTHI.

Y nenbpHasg TEIIOEMKOCTD:

O=am(t,—1,)




2.9

2.10
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2.12

3aKOH COXPAaHEHHUS YHEPTUHU B TEIUIOBBIX MpoIeccax. Y paBHEHHE

TEILIOBOrO OajaHca:

O +0,+..=0

Hcnapenue u konaeHcanus. Mi3sMeHeHne BHyTpEHHEW SHEPIUU B
IpoLecce UCMapeHus U KoHJeHcauuu. Kunenue sxuakoctu. Y aenpHas

TeroTa napoodpasosanus: L = Q/m

BiaxxHocTh BO31yXa

[InaBnenne u Kpucraumsanusa. V3MeHeHWE BHYTpEHHEU
SHEPTUM TNpPU TUIABJICHUM M KPUCTAJUIM3AIUMU. YJelbHas TeIioTa

IIJIaBJICHUA:

e

m

2.13

2.14

BHYTpeHHSISI OHCPIruA CropaHuvsd TOILIIMBA. YaenbHas TemioTa

cropanus TorutuBa: = Q/m

[Mpunmuner paboter TermoBblx aBurareneid. KIIJ[ teruooro

ABUTAaTCIIA

2.15

2.16

Ilpaxmuuyeckue pabomul

N3Mepenne  yaenbHOM  TEIIOEMKOCTH  METAJUIMYECKOTO
LWIMHAPA; KOJMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM KOMHATHOMU
TeMIiepaTypbl (PUKCUPOBAHHOW MacChl, B KOTOPYIO OIYIIIEH HarpeThii
LWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO HArPEThIM ILUIUHIPOM,
Mocjae OMNyCKaHWsi €ro B BOJY KOMHATHOM  TeMIepaTyphl;
OTHOCUTEIIBHOW BJIQXKHOCTH BO31yXa; YAEIbHOW TEIUIOTHI IUIABICHUS
npga. McecnenoBanue M3MEHEHUST TEMIIEPATyphbl BOJABI MPH Pa3IMYHbIX
YCIOBUSIX; SIBICHUS TEIJIOOOMEHa MpH CMENIMBAaHUHM XOJOIHOW U

ropstueit BOJBI; MpoIiecca NCTapeHUsI

Qusuueckue asnenus 6 npupoode: TOBEPXHOCTHOE HATSKEHUE U
KaWJUISIpHBIE SIBJICHUS B MPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3ITYUCHHE
Connna, 3aMep3aHue BOJ0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI,

TyMaHa, MHCA, CHETa




Texnuueckue ycmpoticmea: KamuuIsIphbI, MIPUMEPBI

HCIIOJIb30BAHHA  KPUCTAJLIOB, )KI/IIIKOCTHbe/'I TCPMOMCTP, HaTUYUK

2.17
TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUJIEHHS JIOMOB, THUIPOMETDBI,
MICUXPOMETP, MapoBasi TypOUHa, ABUraTeb BHYTPEHHETO CrOpaHuUs
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Onektpu3zanus Teil. J[Ba BUa 3J€KTPUUECKUX 3aps0B
3.2 B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHSI STCKTPHUECKOTO 3apsiia
OnexTtpuyeckoe nosue. Hanpspk€HHOCTh 3MEKTPHUECKOTO MOJISL.
3.4 [IpuHIUO CYNEpHO3UIMK SJCKTPUUECKUX MOJeH (Ha KaueCTBEHHOM
YPOBHE)
35 Hocurenu snexkrpudeckux 3apsioB. JleHCTBUE JIEKTPUUECKOTO
IOJISl Ha DJIEKTpUYECKHE 3apsiabl. [I[pOBOTHUKY U JUAICKTPUKA
ITOCTOSIHHBINM DIIEKTPUYECKUM TOK. [[EHCTBHS 3IIEKTPHUYECKOTO
toka. Cuna toka. Hanpsbkenue.
3.6 I=q/t,U=A/
DJEeKTPUUECKOE COMPOTUBICHHUE. YAEIbHOE JIIEKTPUUYECKOE
COIIPOTHBIICHHE:
3.7
R =pl/S
3akon Oma amst yyacTka anekrpudeckoit nernu: | = U/R
3.8
[TocnenoBarenbHOE COETUHEHNE TIPOBOJHUKOB:
I,=I,; U=U,+U,; R=R +R,
[TapannensHoe COeIMHEHUE MIPOBOTHUKOB paBHOTO
3.9
COIIPOTHBIICHUS:
U=U:I=I+1; R:%.
CMmernranHbIe COeIMHEHMSI TPOBOTHUKOB
PaboTta u MmomHOCTE AnekTpuueckoro Toka. A = Ult, P = Ul
3.10

3.11 3akon Jxoyns — Jlena:




3.12

3.13

2

O=I"-R-t

OmnbIT :‘)pCTC,I[a. MarauTHoe I10JIe npsAMOIro IIpPOBOJHHUKA C

TOKOM. JINHUM MarHUTHOW MHAYKIUU

MargutHoe moJie MOOCTOSHHOIO Mar"ura. Bs3aummojelicTBue

IIOCTOAHHBIX MArHuTOB

3.14

I[CﬁCTBHe MArdMTHOTIO I10JIs Ha ITPOBOJHUK C TOKOM

3.15

3.16

3.17

3.18

3.19

3.20

OnbiTel Papazess. SBieHUE HICKTPOMATHUTHOM WMHAYKIUH.

[IpaBuio Jlenna

Ipaxmuueckue pabomwl

W3mepeHne  2JIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;
MOILHOCTH 3JIEKTPUUYECKOT0 TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HMKAKOLIETO B
MIPOBOAHUKE (PE3UCTOPHI, JAMIIOYKa), OT HANpPSDKEHUS Ha KOHIAX
IIPOBOJHMKA; 3aBUCHUMOCTH COINPOTUBIIEHUS OT [UIMHBI IIPOBOJHMKA,
IIJIOIIAIN €O MONEPEYHOI0 CEYEHUS U YIEIbHOTO COIPOTUBIICHUS.

IIpoBepka npaBwiia A DJIEKTPUYECKOTO HAINPSDKEHUS IIPU
IIOCJIEI0BATEIIbHOM COCIMHEHUH IPOBOJHMKOB; IpaBWiIa Ui CHIIbI
NEKTPUYECKOT0 TOKA IPU NApauIeIbHOM COCIMHEHUU NPOBOJIHUKOB

(pe3ucTophI U JIAMITOYKa)

Qusuueckue A6NeHUA 6 Npupooe: SIEKTPUUECKUE SIBICHUS B
atMocepe, AIIEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MAarHUTHOE IIOJIE
3emiu, apeiid MOIHOCOB, POJIb MArHUTHOTO MOJIS JJIs KU3HHU Ha 3emIie,

MOJIAPHOC CUAHUC

Texnuueckue  ycmpoiicmea:  DIEKTPOCKOI,  aMIEPMETp,
BOJIBTMETD, peocrar, CUETUYHK INEKTPUYECKON JHEPIuy,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE ANEKTPOIPUOOPHI
(mpumepsl),  3JEKTPUYECKHE  NPEAOXPAHUTEIH,  IJIEKTPOMATHUT,

3JIEKTPOJIBUTATENb TOCTOSIHHOTO TOKA, FTEHEPATOP MOCTOSSHHOTO TOKA
DJIeKTpOMarHuTHbIE€ BOJIHBI. [IIKkana 3eKTpOMarHUTHBIX BOJIH

JlydeBas mogmens cBeta. lIpsiMonuHeiiHOE pacnpoCcTpaHEHHE

CBCTa

3.21

3akoH oTpaxeHus cera. Ilnockoe 3epkaio

3.22
3.23

[Tpenomnenue cBera. 3aKOH MPEIOMIIEHUS CBETA

Hucnepcus ceera




Jlunza. Xon nydeil B nuH3e. DOKYCHOE PaACCTOSIHUE JIMH3BI.

324 Ontuueckast cuna munsel: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ipakxmuueckue pabomol
#i##Par###l13MepeHre ONTUYECKOW CHUJTBI COOMPAFOIICH JIMH3HI;
(hOKYCHOTO PacCTOSIHHSI COOHMpAIOIIeii TMH3HI (110 CBOWCTBY PaBEHCTBA
pa3MepoB MpeaMeTa U HU300paKeHUs, KOrja MpeAMeT pPacHoiOKEH B
3.26 JIBOWHOM (hOKyce), TOKa3aTessl MPEeOMIICHHS CTEKIIa.
#H#HPartH##ccnenoBadue CBOMCTBA HU300pakeHMS,
MOJTYYEHHOTO C MMOMOIIBIO COOMpPAIOIIEH TNH3bI; U3MEHEHUS (HOKYCHOTO
paccTosiHUS JBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTJIa MPEIOMIICHUS
CBETOBOT'O JTy4a OT YIJIa MAJCHHS Ha TPAHUIIE «BO3IIYX — CTEKIIO»
Qusuueckue senenuss ¢ npupode. 3atmenuss Connua u JlyHsl,
3.27 LIBETa TeJI, ONITUYECKHE sBJICHUS B aTMochepe (uBeT Heba, pedpakius,
paayra, MUpax)
398 Texnuueckue ycmpoticmea: OYKH, TEpHCKoIl, (oToarmapar,
' ONTHYECKUE CBETOBOIBI
4 KBAHTOBGIE ABJIEHUA
11 PanmoaktuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peakum
' anbda-u 6era-pacnaga
43 Oneitel  Pesepdopma  mo  paccesHuo  anbQa-yacTHIL.
' [Inanerapnas mozens aroma
4.3 CocraB aToMHOTrO simpa. M30TOIEI
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
45 Snepubie peakuuu. 3aKOHBI COXPAHEHUS 3apsAIOBOTO |
' MacCcOBOTO YHCET
Qusuueckue  AGNEHU 8 npupooe: €CTECTBCHHBIN
16 paMOaKTUBHBIN (POH, KOCMHUUECKHE JTy4YH, PAAHOAKTUBHOE M3IyYCHHE
' MPUPOJHBIX MHHEPAIOB, JEHCTBUE PAJMOAKTUBHBIX H3IYYCHUU Ha
OpTraHM3M 4YeJIOBEeKa
17 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHINBUAYAIbHBIN

N03UMeTp, Kamepa Bunbcona, siepHas sHepreTuka




