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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO padoyell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOoBaHMI K pe3yiabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BATEIbHOM MPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIIETIIIUY TIpenoiaBaHus yueOHoro npeamera «dusukay.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPTaHHU3aIUI0 H3y4eHUs
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEIMETHOTO COJAEp)KaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npefocTaBisieT HauOosiee sCHble OOpa3lbl NPUMEHEHUS HAay4HOro MeToja
MO3HaHMsI, TO €CTh CII0C00a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

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

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEAINojiaraeT OBJAJECHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,



HHTCPIPCTUPOBATL JAaHHBIC M HCIIOJb30BATh HAYYHBIC J0Ka3aTCIILCTBA
I IIOJIYYCHUS BBIBOIOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

Lenu n3ydyeHust pusuKu:

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

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

pa3BUTHE  TpPEACTaBICHU O  BO3MOXHBIX  cdepax  Oymymieit
po¢deCCUOHATIBHON JIEATEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JagbHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHHe 3THUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

NpUOOpPETEeHUE 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SBIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pPACYCTHBIX 3aaad ¢
UCTIOJIb30BaHUEM (bu3HIeCKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopaTopHble pabOThl M JKCIEPUMEHTAIbHBIC HUCCICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaIe (PU3NUECKOTO COJIepIKaAHUS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepamu MpodheCCUOHAIBHOM JAeSATEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OO1iee ynCII0 9acoB, pEKOMEHI0BAHHBIX ISl U3y4eHUs (PU3NKH Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeno0), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Tpennaraemseiii B mporpaMmMe 1o (usmke nepeueHb 1abopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX pPabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHul, MpeiaraéMblX B pamKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aM€eHa 10 (pU3UKE.



COJEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MepeHue @uanueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHnii MexyHapoiHasi cucTeMa euHuII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TPUPOIY.
EcTecTBeHHOHAyUHBIN METON TO3HAHWS: HAOJIOEHHE, ITOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C TOMOIIIBbIO MOIeIen

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®Dusuyeckue MpuOOPHl U MPoleypa MPSIMbIX U3MEPEHHU aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

OmnpeneneHue 1eHbl ASJCHUS MKl U3MEPUTEIHHOTO TpUdopa.

N3mepeHne pacCTOSHUN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TeTa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl TMpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THIIOTE3BI: JAJTBHOCTH MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

Ctpoenue BemiecTBa: aTrOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: NMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBHUKCHHUS.

2. Habmonenne nuddysumn.
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3. HaOGmionenune  siBneHuid,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH2KeHMe ¥ B3aMMOJeiiCTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0beMa BEILECTBA.

Cuila Kak XapakTepucTHhKa B3auMojeucTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuil. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHHUS TeNa.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHHUS.

HabGnronenue siBjeHUs] HHEPLIVH.

HabGnronenmne n3MeHeHust CKOPOCTH MPY B3aUMOJICHUCTBUH TEll.

CpaBHeHHE Macc MO B3aUMOJIEVCTBHUIO TEII.

CroxeHune CHJl, HaIllPaBJICHHBIX 110 OJJHOM MTPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka TIo
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.

4. OmbITHI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBXEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

© a bk~ wn ke

JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEIWYEHHU JaBlieHus. /laBiieHue rasa.
3aBUCHMOCTh JIaBJICHHSI raza OT oObema, TemmepaTyphl. I[lepemaua paBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W ra3zamu. 3akoH Ilackans. [IHeBMaTHueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnu u atrmocdepHoe aaBiieHHe. [IpuduHBI CyliecTBOBaHUS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBHE KUIKOCTH Y ra3a Ha MNOTPYKEHHOE B HHUX TesO. BrITankupatromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

Coobmiaromyecst COCY/Ibl.

['mapaBauueckuu mpecc.

[IposiBieHne necTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJia ¥ INIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
YciioBue miaBaHus Tel: IUIaBaHWE WM MOTPYKEHUE TEl B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TNIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJla U OT INIOTHOCTH KHUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPY30I0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. lIpuMeHeHue TmpaBWJIa paBHOBECHUs] phluara K OJIOKY.
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«3onotoe mpaBuiao» MexaHuku. KoadduimeHTt mnonesHoro aedctBus (maiee —
KIIJI) mpocThix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Uzmepenue KII/I HaKIIOHHOM MJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON dHEPTHUU.
8 KVIACC

TenoBbie sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, >KUJAKOTO M Tra3000pa3HOr0 COCTOSIHUM BeIlECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOUM TEOPUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Teruionepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarencit KIIJ[ temmoBoro nBurartens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKCHHS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TeMIIepaTyphl.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEILIECTB.

11. HabmroneHne KUneHus.

12. HabmroaeHne mocTosHCTBa TEMITEpaTyphl IPH TIJIaBJICHUH.
13. Moaenn TEIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B Oa/IOHE IMINPHULIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wu3MEHEHHs BHYTPEHHEH OSHEpPruM Tejna B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpenenieHne yaeabHON TEIIOEMKOCTH BEIIECTBA.
11. MccnenoBanue npoiecca UCHapeHusl.
12. OnipeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.
13. OnpeniesieHne yAeabHON TeIIOTHI IUIABJICHUS JIbJA.
DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.
OnekTpuzanus Tel. J[Ba poaa 3ieKTpUuecKux 3apsaoB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS

3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).
Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenne aroma. IIpOBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
W cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUA JJIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas  menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I yyactka nend. l[locnenoBarenbHoe W mapajuiebHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMoNb30BaHUE 3JEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUY HAa BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[IpOBOJHUKH Y TUAJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I"a30BbIM pasps.
. U3mepenne cuibl TOKa aMIepMETPOM.
. I3Mmepenune 3J1eKTpUYeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cOpoTUBIICHUM.
. B3auMoaencTBrE MMOCTOAHHBIX MATHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
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17
18
19
20
21
22
23
24

25

. MonennpoBaHre MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHoe€ 1oJjie Toka. DJIEKTPOMArHuT.

. JleficTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DJIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue aBiaeHUs 2IEKTPOMArHUTHOW UHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HANpaBJI€HUS WHIYKIUOHHOTO TOKa OT YCIOBHM €ro
BO3HHUKHOBCHHSI.

. DJIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

oo bk W

10.
11.

12.

13.

14.
15.

16

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHie HANPSKEHNU.

HccenmenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAM IONEPEUHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHue MarHMUTHOrO IOJISI  IOCTOSIHHBIX ~MAarHUTOB HpU  HX
00OBbEIMHEHUU U Pa3/ICJICHUH.

. UccnenoBanue nencTBrs 2JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. I3y4ueHue NelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3JE€KTPOABUTATEIIS.

20. 3smepenue KII/] anekTpoaBUratesibHOM yCTaHOBKH.

21. OmBITBI 1O UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHUS] W HANPABJICHHUS WHIYKIIMOHHOIO
TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmmynbe Tena. M3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrus CxKaTtou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBHXKEHUSL.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENHHO KaOuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUS SHEPTUU.

Mexanuveckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted TOJ JIEUCTBHEM CHJIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pe30HaHC.

JIaﬁopamopubze pabomul u onvimel.

1. OnpenelieHHEe YacTOTHl M TMeEpuoja KoJie0aHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoieOaHuii MPY>KUHHOTO MasSTHHUKA.
HccnenoBanre 3aBUCUMOCTH TIEpUOJa KOJIEOAHUN TTOBEIICHHOTO K HUTU
rpy3a OT IJIMHBI HUTH.

4. VccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITEI, JAECMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.
CBeToOBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue csera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEUBAIOIIEHN JTUH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rinasa.

11. Pa3noxeHnue 6e50ro cBera B CIEKTP.
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12. [lomy4yeHue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HMccnenoBaHue 3aBUCMMOCTH yIjla OTPaXK€HHUsI CBETOBOrO Jyda OT yria
najIeHusl.
N3yuyeHue xapakTepucTuK n300paxeHus MpeMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH YIJIa MIPEJIOMIIEHUSI CBETOBOTO JIyda OT yriia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
5. Ompenenenrie GOKYCHOrO PACCTOSTHUSL U ONTUYECKOW CUJIbI COOMparoNIe
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPHU MX HAONIIONCHUU Yepes3
[[BETOBbIE (DUIIBTPHI.
KBanToBbBIC SIBICHUS.

OmnbiTel Peszepdopaa u mnanerapHas mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS paJUOAKTUBHBIX HU3JIyYCHHH Ha JKHUBBIC
OpraHU3MBl.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUsI U TTOTJIONICHHUS.

CreKTpbl pa3IM4YHbIX ra30B.

CnekTp BoAopo/a.

HaGmronenue tpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus uznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuwie pabomol u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CLIEKTPOB U3ITyUYEHUSI.

2. UccnenoBanue TpeKoB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. U3mepeHnue pagnoakTuBHOIO (hoHAa.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAIOIMN MOTYJIb TIPEIHA3HAYEH AJII CUCTeMaTH3allH
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUM AAHHOTO MOJYJIA PEaTU3YIOTCd U CUCTEMAaTU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
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SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

WCITOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE I MPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHKEHUIM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIB30BAaHUS PA3IMYHbIX UCTOYHHUKOB
SHEPrMd HA OCHOBE 3aKOHA MPEBPAICHUS M COXPAHCHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.

Kaxmas w3 TeM [aHHOrO MOAYJSA BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanue 0000Iaero xapakrepa. Moayiab 3aBepliaeTcsl MPOBEIACHUEM
JIMArHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOro BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IIOCTPOEHMUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOUIHOTO WHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE LIEHHOCTH Oe3omacHOoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAlIHUX YCIIOBHSIX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4yacTHU€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHWM;

e - UHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrid, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY>KaIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hncie PopMyIupoBaTh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHME JIEPUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JICMCTBUN C Y4€TOM BIIMSHHUS Ha OKPYXKAIOIIYI0 Cpeiy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3UKE HA YPOBHE OCHOBHOIO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHBIC  Y4YeOHBIC  JICWCTBUS,  PETYJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JelicTBUA:
e BBIBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3B O B3aMMOCBS3IX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO perieHus ydeOHOW (Qu3ndecKon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY TUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHUS U BBIBOABI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBbIE METOJbl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U IPOEKTOB 3a7]aBaTh BOMPOCHKI TI0 CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXICHHUS C CYXJICHHAMH JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHAMBUAYAIbHON pabOThl MPH PEIICHUH KOHKPETHOH (U3HUYECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTrAasi KAaY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEHICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIIATEH aJITOPUTM PEIIeHHs (PU3UIECKON 334y WK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHs]) Pe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEP)KJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUTacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

pasznuuath sABIeHUS (aud@dy3us, TEIIOBOE JBUKEHHE YACTHI] BEILECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TelaMH, >KUJIKOCTAMH H
rasamy, arMocepHoe JaBi€HHME, IUIABaHWE Tell, [pEeBpalleHus
MEXaHUYECKOM JHEPIrUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, AIEMOHCTPUPYIOIIUX JJAaHHOE (PU3NUECKOE SBIICHHUE;
pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSAMH B >KHUBOH M HEXKUBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOI0 JIaBJICHUS Ha >KMBOM OpraHu3M, IJaBaHuE pbIO, phluard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEMS,
NyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TPakTOBaTh  (PU3MYECKU  CMBICH  HUCHOJIb3yeMbIX  BEJIMYMH, HX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOXKEHUs Cui (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyI0BAHMS,
3aMKChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHUS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3AMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol C HCIOJBb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [BHKEHHS TENa, CHJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEasO)KEeHHOMY IUIaHy, (DUKCUPOBATh
pe3yabTaThl TMOJTYYEHHON 3aBHCHUMOCTH (DU3MYECKUX BEJIHYMH B BHUJE



NPEJIOKEHHBIX TaOMuIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNo, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE UICKOMOW BEJMUKHBI,

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

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SBJICHUA M HEOOXOIMMBIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS Ppa3UYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BIajeTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOMuYHO JenaTh KpaTKue COOOIICHHsSI O pe3yibTaTax MPOEKTOB
Win y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYEHHBIM TMOHSATUUHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEAOBAHUM pacrpeiesisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIusl, TUIaBJICHUE, KpHUCTaJUIM3amusi (OTBEpJieBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsT UHIYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUIIPHBbIC SBJICHUS B TIPUPOJIE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalllUHbI, OTHOCUTEJbHASI BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3apsn,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM MNPaBUIBHO  TPAKTOBATh
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTHYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPU MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBJICHUM WU
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHHsI BOJBI OT TEMIEPATYPBI KUAKOCTH U
IoWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allisl MAarHUTHBIX TOJIEH IOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMyJIMpOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HAIpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
IpPYyroi C HUCHOJIb30BAaHUEM MPSAMBIX  HU3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IIPOBOJITHUKOB): IJJAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PUINYECKUX BEIWYUH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MacCHOCTH P padoTe ¢ 1ad0paTOpHbIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK DIIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Henen ¢ nociaeAoBaTesIbHbIM U MapajiiesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
JKU3HU I obecnieueHrs 6€30MacHOCTU MpU oOpallieHur ¢ nmpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcebl cetu HTepHET, BiaieTh NpUuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
collepKaHUsi, B TOM 4YHCJIE MYOIMYHO TWPEACTABIATh PE3yJIbTaTh
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpPU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3HUUECKUX
IPOLECCOB paclpeienaTh OOsS3aHHOCTH B TpyMNe B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIKCHHMS, AehopmMalius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(MPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICPHAst PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM uucie (QU3UYECKHE SBICHUS B MPUPO/IE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE HU3Iy4YCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOILECChl U CBOMCTBAa TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(buU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (omMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJISl PELICHUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  MPEINOJOKEHUE, OIEHUBATh IPABWIBHOCTh MOPAJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIMHEHHOE PaCIpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB H300pakeHHsI IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyliOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOjIa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJcHNs): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENILHO COOUpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TPH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAOIMIeH JIMH3BI, PAAUOAKTHUBHBEIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHUE BEIIMUMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1ab0paTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMOMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
Ipy pEeHIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH JIJIs1 obecriedeHusi 6€30macHOCTH MpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HNYECKOTO COJICpKAaHUS B
HHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpocC, HAXOIUTh



IYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl cetr MHTEpHET, BllageTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YJIbTaThl IPOECKTHOW HIIM MCCIIE0BATENBCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB

TCJIaMU, XXKUAKOCTAMU U ra3daMu

Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
11 ®usurka - Hayka 0 pupoje 2 https://m.eds00.ru/Z1V7L302N
1.2 ®dusnvecKue BeTUIHHBI 2 https://m.eds00.ru/K5VOT6K4K
1.3 EcTecTBeHHOHAYUHBIN METO/1 MTO3HAHUS 2 https://m.edsoo.ru/UOY1E8T7R
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BelecTBa 1 https://m.edsoo.ru/W1D9YOCT7F
BH)KEHUE U B3aMMOJICHICTBHE YacC
2.2 A ACHCTBIE HacTii 2 1 https://m.edsoo.ru/A919P8S6R
BEILIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.eds00.ru/Q6E9JOE6G
Hroro no pazneny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 ‘ MexaHu4ecKkoe IBUKEHUE 3 https://m.edsoo.ru/S8Y6F5F7I
3.2 WNueprus, macca, TNIOTHOCTh https://m.edsoo.ru/C318B7U3M
3.3 Cuna. Bunp! cun 14 1 https://m.edsoo.ru/Q0M2I0R3Q
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra3oB
apienue. [lepenava nas S
4.1 A PEand AQnIICHIL TREpARIMI 3 https://m.edso0.ru/X9P8J2M7R



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I
https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R

4.2 JlaBiieHME KUIKOCTH

https://m.edsoo.ru/Z9F3W0R9Z

4.3 AtmocdepHoe naBieHNE

JlelicTBUE )KUJIKOCTHU U ra3a HA

https://m.edso0.ru/Q8S1E3W1Q

4.4 B} 7 3 https://m.edso0.ru/XIN1Q1T1K
NOrpyXEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust
5.1 Pabora u mourHOCTH https://m.edsoo.ru/Q5A4L8M8W
5.2 [IpocThie MEXaHU3MBI https://m.edsoo.ru/P3H8TOG5W
5.3 MexaHnuecKkast SHepTrHs https://m.edsoo.ru/KOP8FIM8I
Hroro no pazgeny 12
PesepBHOE Bpems 3 https://m.edso00.ru/V1S2D2X6R
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R

8 KVIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakruyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Paznen 1. TensoBble siBJIeHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/FSE6H2V1R
1.2 TenuioBbIe MpoLECCH 21 1 5) https://m.edsoo.ru/F712M902V
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
3 .3
2.1 FICKIPIICCKHE SAPTIEL. JapRCHHbIC Tela 7 1 https://m.edso0.ru/B7Y8RIABA
U MX B3aUMOJICHCTBUE
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.eds00.ru/0O5S3Y2N0J
2.3 MarHuTHBbIE SIBJICHUS 6 1.5 https://m.edsoo.ru/\VV2V6P6T3S
2.4 DNIeKTpOMarHuTHask UHIYKIUS 4 https://m.edsoo.ru/\V7C3B4P8F
Hroro no paszneny 37
PesepBHOe Bpemst 3 https://m.eds00.ru/C8J6U6B7I
OBLIEE KOJIMYECTBO YACOB I1O
- 68 4 14.5

I[TPOTPAMME



https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoTshI
Pa3nen 1. Mexanuveckue siBJIeHUS
MexaHnueckoe IBHKEHHUE U CIIOCO0
1.1 A OCODHL ETo 10 1 https://m.eds00.ru/T8L5V2H4Q
OmnHUCaHus
1.2 B3aumopeiictBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPAaHEHHS 10 3 https://m.eds00.ru/TOI6K2G3M
Htoro no paznemny 40
Pa3nen 2. Mexanuveckne KoJj1e0aHUS U BOJHBI
2.1 MexaHn4yeckue KoJieOaHus https://m.edsoo.ru/R914Y0OM6Z
2.2 MexaHnueckre BOJHBI. 3BYK 1 3 https://m.edsoo.ru/I9K8UINSM
Hroro no pazgeny 15
Pasnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
C)
3.1 FICKTPOMATHITTHOT HOMC H 6 2 https://m.edsoo.ru/E309B172L
AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.eds00.ru/Z8D1B7TOV
4.3 Paznoxxenue 6enoro ceera B CHEKTP 3 2 https://m.edso0.ru/Z9X0C2NOL
Hroro no pazgeny 15



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L

Pa3nea 5. KpanroBble ABJIeHUA

5.1 Hcnyckanue U MorionieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/R6V4J7V8S
5.2 CtpoeHne aTOMHOTO s1pa 6 1 https://m.edsoo.ru/L3EOT6R2Q
5.3 SnepHbie peakIuu https://m.edso0.ru/Q4D3Z0R7M
Wroro no pazueny 17
Pasnen 6. [loBTOopuTeIbHO-00001IAI0IINIT MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIICHHE CONCPIRAIL 9 2 https://m.eds00.ru/O7S0Z6M3I
Kypca ¢usmku 3a 7-9 kinacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97
I[TPOI'PAMME



https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Koxa
NPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

14

1.5

pas3indaTrb SABJICHHUA MO0 OMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (pU3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (puU3MUEcKUe sBJICHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHHsI U €UHUIIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTCpPU30BaATb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




(dbopMmyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3allUChIBaTh KPAaTKOE YCIIOBHE, IOACTABIIATH
¢u3nveckre BEIUUMHBI B (POPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PEIIUTh TPH IMTOMOIIU
bu3NYeCKUX METOJOB, B ONHMCAHWU UCCIIEJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJYYEHHBIM pPE3yJabTaT, HaXOAUTHb OLIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
busznueckux  CBOMCTB  Tem:  (GopMmynHpoBaTh — IpOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3AMKCHIBATH MOKAa3aHUS TMPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IIJIAHUPOBAaHUM Y4e€OHOTO HCCIIENOBaHMs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUs, CIENYS NPEII0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPHU BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIIUIIBL )IGIZCTBHH HpI/I60pOB Hn  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaAThL MPUHIHUIIBL HCﬁCTBHﬂ HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM nu

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TPHUMEPHl (HAXOAMTH HH(OpPMAIMIO O MpHUMEpax)

MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOLIeH cpelie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpPMaLuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUN W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOET OBITh HEZJOCTOBEPHOI

1.17

HCIIOJIB30BaTh npu BBIIIOJTHEHUH 3aI[aHI/II7I

JAUTEpATypy
MaTepuabl,

y4eOHBIX

HAaYYHOIIOITYJIAPHYIO q)HSI/I‘ICCKOFO COACPIKAHMA,

CIIpaBOYHBIE pecypcbl  cetn  VHTepHer, Bianerhb

npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

CO31aBaTb COOCTBCHHEIC KpaTKUC NMMCbMCHHBIC U YCTHBIC COO6HICHI/I$I

Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauI/Ieﬁ

IIPY BBHITIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEI0BAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH

COOCTBEHHBIH BKJIaZx B  JACATCIBHOCTbL TI'PYIIIbLI, BbICTPAUBATH

KOMMYHUKATHBHOC BSaHMOHGﬁCTBHG, YUYUTBIBasA MHCHUEC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

11
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

HCIIOJIB30BaTh IMOHATHA

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUe SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITHMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YsA H3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTH4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (PU3NUYECKHUE BETMUYMHBI: HA OCHOBE aHaIn3a
YCIJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX Il pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI M (OPMYIIBI,
HEoOXOoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPpOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUSI C HCIMOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U AATYUKOB (HPU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIEIOBaHUE, COOMpATh YCTAaHOBKY M BBINOJHATH
U3MEpEeHUs, CleAysd  MpeAjoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TAONHUIl U TPagUKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYMCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOpPOM HAa HUX ONUCAHUA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISITh MOMCK MHPOPMALIUU (PU3NIECKOTO COJIEPKAHHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLIETATH HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJEpKaHUs, CIPaBOYHBIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTalluel

1.20

9 KJIACC

IIPU BBIOJHEHUU Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJIHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TI'PYIIBL, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

1.3

14

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

pacro3HaBaTh NpPOSBIECHHUE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4YHUClIe (U3NUYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUI  CMBICT  MCIOJB3YEMBIX  BEJIHWYHH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBS3BIBAIOIME JIaHHYIO (PU3MUYECKYI0O BEIUYMHY C JAPYTUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, q)HSI/I‘IeCKI/Ie SABJICHUSA W IIPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0O 2 — 3 H3y4YeHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHBl U (QOPMYIbI, CBS3bIBAIOILUE
(Gusnyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBISIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelleHUus,, IPOBOJUTH pPacuéTbl U OLEHMBATH PEATUCTHYHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUEC HCCIICIOBAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, MOCJIAaTb BbBIBOJbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

1.11

IPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAueHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSMBIX M3MEpPEHUM: MIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPENIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aHAJIM3UPOBATh IIOJIyYECHHbIE

pe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

J1abopaTOPHBIM 000PYTIOBAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIIOE TEJIO, TOUYCUHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABJICHUA U HEOOXOIUMbIe

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl OCTPOSHUS N300paKeHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaloIlel cpene

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIHpYysd IOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOMOJIHUTENbHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTte npuéMamu

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (U3UUECKOrO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICJOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN TOHATUNHBIN anmnapar u3y4acMoro paszena
(GU3MKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon Kon
pasaena JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

11

®uszuka — Hayka O Ipupoje. SBieHus npUpOAbL.
OusnyecKkue  SBJICHUSA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUEC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousznueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusmdeckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE TIHUIIOTE3, 00BsCHEHHE

HAOJIIOIAaEMOTO SIBJICHHUS

14

Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIeTIei

1.5

2.1

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenue teMiiepaTypsl IpYU IOMOIIHN KHIKOCTHOI'O

TCPMOMETPA U JaTUUKaA TEMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNUN BEILIECTBA

CTpOeHI/Ie BCIIECTBA: AaTOMbBI HW  MOJICKYJIBI, HX
PasMEphI. OHLITBI, AOKa3bIBAOMIUC AOUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JlBwkenne yactuil BemectBa. CBSI3b  CKOPOCTH
JNBWKEHUS  4YacTUll C  Temmeparypoid. bBpoyHoBckoe

nBUKeHHE, TUdhdy3us

2.3

B3aHMOHeﬁCTBHe YaCTHIL BCIICCTBA: IPUTAIKCHUE U

OTTAaJIKUBAaHUC




ArperaTtHble COCTOSIHHMSI BEILECTBA: CTPOCHUE Ta30B,
KUJIKOCTeH W TBEPABIX  (KPUCTAUIMYECKUX)  TeJl.
2.4 B3anmocCBA3p MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJSPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psioB  (C
ucroiib30BanueM ¢Gotorpaduii).
2.6 OnpIThl 1O HAOMIOACHUIO TEIIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JIEHCTBUS  CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBUKCHHE
> Ckopoctb. CpenHsisi CKOpPOCTb NpPU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM IBUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
3.3 TeJI KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKEHHS TEll
Macca kak Mepa HUHEPTHOCTH Tena
34 IInotHocts  BemectBa.  CBS3pb  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3MmepeHue cuiibl C
' IIOMOILBIO AUHAMOMETPA
37 SBnenue TATOTEHH M cwiia TshkecTH. Cuia TAKeCTH
' Ha Jpyrux IaHerax. Bec temna. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' TpeHue B IpUpoe U TEXHUKE
3.9 CroxeHue Ccuj, HalpaBIEHHBIX IO OJHOM IPSMOM.
' PaBHOnelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue paboOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS




(mapuka B KHMIKOCTH, MOJEIH

QJICKTPHUYCCKOTO

aBToMoOMIII W Tak jaiee). OmnpenencHue CcpeaHei

CKOPOCTH CKOJBXEHHS Opycka WIM IIapuka 1o

HaKJIOHHOM IIJIOCKOCTH. OnpeneneHI/Ie IIJIOTHOCTH

TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE

3aBUCHUMOCTh pacTsbKeHus (aedopmaiuu) MpyKUHBI OT

MPUIOKEHHONH  Cuibl. OMNBITBI, JIEMOHCTPHUPYIOILIUE

3aBUCHUMOCTE CHJIBI TPCHHUA CKOJIBXKCHHS OT BECa TCJIa U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

dusnyeckne SBICHUSA B Impupoac: NpuMEpPbl ABUKCHUA C

3.11 Pa3UYHBIME CKOPOCTSIMHU B >KUBOW U HEKUBOW MPUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIMITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 YBEJIMUCHUS TABIICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS raza OT 00bEMa,
' TEMIEPATYPhI
13 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMHU U
' razamu. 3akoH [lackas. [THeBMaTHYeCKHEe MATUHBI
3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 I'unpocratuueckuii napagokc. CooOIarmuecs COCy/Ibl.
IunpaBnrueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHs
A5 CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenue armocdepHoro naeneHus. Ilpubopsl ans
' M3MepeHust aTMOC(HEepHOro JaBICHUS
JlelicTBue XUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue

4.9 [IpakTuyeckue pabOTHI:




4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyXKEHHOM B JKUIKOCTh YacTH TeJa.
Onpenenenne BhITAIKUBAIOLIEH CUIIBI, JEHCTBYIOLIEH Ha
TENO, NOrpyk€HHOe B  KuAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmBITHI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOM B JKUJKOCTb YAaCTH TeJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM W  ompeneineHue  eé

l"py30HO,Z[’[>éMHOCTI/I

®dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue ycTpoiicTBa: cooOIIaOIIMecs COCYbI,
YCTPOMCTBO BOJOMPOBOJIA, THIAPABIMYECKHIN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckasi paboTa
5.2 MexaHnueckas MOIHOCTb
5 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs! pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToTenuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonmHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs H
' COXpaHEHUS MEXaHHUYECKON SHEPrUU
59 [IpakTrueckue pabOTHI:

Omnpenenenne  pa®OTBl  CHJIBI  TPeHHS  TIpU




PaBHOMCPHOM JBHXXCHHUU TCJ1a 110 FOpH3OHTEUILHOI>i
noBepxHocTu. MccnenoBanre ycinoBUil paBHOBECHS pblyara.
N3smepenne KIIJl HakimonHOM 1mockoctu. M3yueHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH SHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOABMXKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasnea 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTpOEHHUs BewlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TEOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe U KalTWJUISIPHBIC STBIICHUS
6.5 TemoBoe pacIIipeHne U C)KATHE
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETIOBOTO JIBM)KEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terjionepeada U copepiieHue padoTbl
6.8 Buasl Tensonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS,
' U3Iy4YeHUe




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEmoTa IIaBIeHUs
[MapooOpazoBanne u  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBUCUMOCTbh TEMIIepaTypbl KMIIEHUSI OT aTMOC(EpPHOro
JIaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTeld U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuyeckue paboOTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHUIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.
OneITel 10 HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCHUMOCTH JITUHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYypPBHI.

HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUu Teja B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnenoBanue SIBJICHUSA TETI000MeHa pu




CMEIIMBAHUH XOJOJAHOW U rOpSYEN BOJIBI.

LWIAHAPOM.

dusndyeckue SBICHUS B IIpupoac:

HCCJ’IGI{OB&HI/IG Imponecca uCrapCHusl.

OHpe,Z[CJ'ICHI/Ie KOJIM4YCCTBA TCIJIOTBI, IIOJYUYCHHOI'O

BOI[Of/i Ipu TENJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

OmnpexneneHue yaeapHON TEILIOTHI MIIABJICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

TexHudyeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI

HCIIOJIb30BAHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCECTDP,

6.19 AaTYuK TEeMIIepaTypbl, TCPMOC, CHUCTCMaA OTOIIICHUA

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TEIL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

QHCKTpI/I"ICCKOG ITOJIC. HaprDKéHHOCTB QJICKTPHUYICCKOTO

7.3 nosid. IIpyHIMI cyneprno3uuuu 3JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKA
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
OIEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

7.6

QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TOCTOSHHOI'O TOKa




HenicTBust 3JIEKTPUYECKOTO TOKa (TeroBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenna

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[ToctosinHble MarHuThl. B3ammojeilcTBHEe MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHOoe ToNe 3eMiM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MoJe PAEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIOpTe

Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18

nHaykuuun. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJIOACHHIO AJICKTPHU3AIUN TE WHIYKIIHEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO OIS  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUW  TpHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 Ppe3UucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BbIIEIISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
ux oOveauHeHMH ©  pazaeneHuu. lccrnegoBaHue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OmpITEI,  JEMOHCTPHUPYIOIINE  3aBUCHUMOCTH  CHJIBI
B3aMMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAarHMuTHOIO IIOJI Ha IPOBOJHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA 3JICKTpOMaFHHTHOI>'I WHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUSI U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKUE
SBIEHU B  arMmocdepe, DBJIEKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHUUecKue YCTPOWCTBA: 3JIEKTPOCKON, aMIepMeTp,
BOJIBTMETp, PEOCTAT, CYETUUK SICKTPUUCCKON SHEPTHH,
AJNIEKTPOOCBETUTEbHBIE ~ TPHUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBHomepHoe MPSIMOJIMHENHOE JBUKEHUE.
8.4 CpemHsass W MTHOBEHHass  CKOPOCTh  Tela  MpHU
8 HEPABHOMEPHOM JBUKCHUU
8.5 YckopeHnue. PaBHOyCKOpEHHOE IIPSAMOJIMHEHOE
' JIBUKCHHE
8.6 CBobOoanoe nagenue. OneiThl [anunes
PaBHOMepHOE nBUKEHUE MO OKpyxHOCcTU. [lepuon u
8.7 yacTtoTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE
8.8 [TepBorii 3akoH HproToHa




8.9

Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynEpNO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHMs: cuiga TPEHMsS] CKOJBXKEHHUSA, CHJIa
' TPEHUs IIOKOSI, IPYTUe BUJIbl TPEHUS
8.14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOIO IaileHUs
8.15 Jewxenne  mmaHer  Bokpyr  Comnuoa.  IlepBas
' KOCMHUYECKasi ckopocTb. HeBecoMoCTh U eperpysku
PaBHoBecme  MaTepuasbHOM  TOYKH.  AOCONIOTHO
8.16 .
TBEPJI0€ TEIIO
8.17 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHONW OCHIO
. BpauieHusi. MomeHt cwibl. LieHTp TskecTn
8.18 Nmmynsce tena. 3menenue ummyibca. IMmysnbsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE IBM>KEHNE
8.21 MexaHnunueckas paboTa U MOIIHOCTb
8.2 PaGota cun TsDKecTH, ympyroctd, TpeHus. CBs3b
. SHEpPruu U paboTh
8.3 [loreHunanbHast dSHeprus Tejna, IMOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 [ToreHnnanbHas SHEPTUs CXKATON NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON PHEPTUU
[TpakTHyeckue paboOTHI:
OrmpesiesieHne CpeTHE CKOPOCTU CKOJBKEHHS Opycka
WIM JIBUKEHUS IapuKa IO HAKJIOHHOM IUIOCKOCTH.
8.97 Omnpenenenne yCKOpeHUsl Tenla MpH PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH NTYTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CTM TpPU PaBHOYCKOPCHHOM




8.28

8.29

JBIDKEHUU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psAX HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CWUJbl HOpMalnpHOro jasieHus. OnpeneneHue
KodpduurenTa TpeHus ckoabxeHus. OrmpeneneHue
KECTKOCTH TpYXUHBL. OmnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tela IIO
TOPU3OHTAIbHOW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYrOCTH  IIpu  INoAabEéMe  Ipy3a ¢
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIHBHI,
nBrkeHne TutaHeT COJHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPTraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

IIOJIOXKEHUS, PACCTOSHUS U YCKOPEHUs, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIC XapaKTCPUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMILUTUTY/a
9.9 MareMarnueckuit u IIPYKUHHBIN MasITHUKHU.
' [TpeBpariieHre SHEPrUn NpHU KoJeOaTeIbHOM ABMKEHUH
93 3aryxatomue KosebaHus. BbIHyX/eHHbIE KoJeOaHus.
' Pe3onanc
Mexanundeckue BoiHbI. CBOMCTBA MEXAaHHMYECKUX BOJIH.
94 [IpononbHBIE U MONEpedHble BOJIHBL. JlIMHA BOMHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MeXxaHHU4eCKHUEe BOJHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk U ynbpTpa3ByK
[TpakTiueckue paboThI:
OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi
9.7 MaTeMaTHUYeCKOTr0 MasiTHUKA.

OnpeneneHue 4YacToThl M Tepuoja  KoJjeOaHMi

IIPY>XUHHOI'O MasgTHHUKA




HccnenoBanue 3aBUCHMOCTH — TE€pHOAA  KoJeOaHM
MOJIBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH — TEpPHOAA  KoJeOaHM
NPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBELICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyxuHbl. MI3Mepenne yckopeHusi cBOOOIHOTO NaieHus

®du3nueckue SBJICHUS B IprUpoAc: BOCIIPUATHC 3BYKOB

9.8 JKUBOTHBIMH, 3EMIICTPSCEHUE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, dXO
9.9 TexHu4eckne yCTPOMCTBA: 3XO0JOT, WCIOJb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 3eKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa cBera. CKOpocTh cBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [TpakTueckue paboThI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
@dusnueckue SBICHUS B MPHPOJE: OHUOIOTHIECKOE
10.5 JeficTBHE BHJUMOTO, yIABTPauOIETOBOTO "
PEHTIE€HOBCKOTO U3JIy4eHU I
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpamonuHEetHOE pacIpOCTpAHEHUE CBETA
Ortpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaxKeHUst
11 11.3
CBETa
114 [Ipenomnenue cBera. 3akOH TPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETA
115 JInnza. Xop stydeit B JIMH3E




11.6

11.7

OnTuueckast cucrema QoToarnmnapara, MHUKPOCKONA H

TCJIECKOIIa
I'maz kak onTudeckas cHCTEMa. BJ'II/ISOp}’KOCTI) u

JaTbHO30PKOCTD

11.8

11.9

11.10

Paznoxenue Genoro ceera B cnekTp. OnbiTel HpoTOHA.

Crnoxenune CIICKTpaJIbHBIX IIBETOB. III/ICHCPCI/IH CBE€Ta

[TpakTiueckue paboThI:

HccnenoBanne  3aBUCUMOCTU

yrjia  OTpaKCHHs

CBETOBOTO JIy4a OT yIJia MaJIcHusl.

W3ydeHne xapakTepUCTUK H300paKEHUsS MpeaIMeTa B
TUIOCKOM 3€pKaie.

HccnenoBanne 3aBUCUMOCTH  yIJIa  TPEIOMIICHUS
CBETOBOI'O Jiy4a OT YrJia TaJieHHsl Ha TPaHMIE «BO3IYX —
CTEKIIOY.

[Tony4yenne n300paXKeHHU C TIOMOIIBIO COOMpPArOIIEH
JIMH3HBI.

Omnpenenenre HOKYCHOTO PACCTOSHUS M ONTHYECKON
CHJIBI COOMPAIOIICH JTNH3HI.

OMnBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO IIBETa MPEIMETOB MPU HMX
HaAOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI

dwusndeckue sABICHUS B mpupoje: 3arMeHus CoiHIa U
JlyHbl, 11BE€Ta TEJ, ONTHYECKHE SIBICHHUS B aTMocdepe

(uBet HeOa, pedpakus, pagyra, MUPax)

11.11

KBAHTOBBGIE

12.1

TexHuueckue YCTPOMCTBA: OYKHU, [IEPUCKOTI,

¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
SIBJIEHUWSA

OnbiTel Peszepdopna u miaHerapHas MoJeNb aToMa.

Mognens aroma bopa

12 12.2

12.3

I/ICHYCKaHI/Ie N IIOTJIOHNICHUE CBE€Ta aTOMOM. KBaHTHI.

JInnenyaTeie CIIEKTPBI

PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHus

12.4

Crpoenne aromHoro sapa. HyknoHHas Monens

aTOMHOTrO spa. M3otomnsl




PannoaktuBHble npeBpamenus. llepuon momypacmana

12.5
ATOMHBIX sJEP
12.6 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsAI0BOTO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vicrounuky sHeprun
' CouHiia 1 386311
129 Snepnas osHepretuka. JlelicTBUE  paMOAKTHBHBIX
' U3JIy4YEHU! Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabmroieHue CIUIOMIHBIX Y JIMHEHYaThIX CIHEKTPOB
12.10 U3IIy4EHHUS.
HccnenoBaHue TPEKOB: HM3MEPEHUE IHEPIMM YACTHIIbI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
W3mepenue paanoakTuBHOTO (hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHbBIN ¢ox, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE W3JyYEHUE TMPUPOAHBIX MHUHEPAIIOB,
JEUCTBUE PAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
yeJioBeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanne ponu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢bu3nyecKkux 3HaAHUH W UX POJM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Ui

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTH SIBICHUN MPUPOIBI
(MEXaHMYECKHNX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX);
YMEHME pa3anyarh SBJIEHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXAalOUIeM MHpE, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOIO arraapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHUEC UX IJId PCIICHUSA y‘—Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BnageHnue ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHUS C Y4ETOM
CcOOJIOIEHHsT TPaBIJI O€30MAaCHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, ((OPMYIUPOBATH BHIBO/IbI;
MPOBE/ICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
Y4E€TOM 3aIaHHOMU ITOIPEIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIbHYI0 YCTAaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATh
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO siipa) U yMEHHUE MPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3y4EHHbIE CBOICTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMmenne pemarth pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHil),
UCTONB3ys 3aKOHbl U (OpMYJbl, CBS3bIBAIONINE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPOBOANTH pvaéTI)I U OLCHUBATH PCATUCTUYHOCTL ITOJTYUCHHOTI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMmenune XapaKTCPpU30BaThb  IMMPHUHIMIIbI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (QHU3HMUECKUE




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamieHud ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeie; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneiT TIOHMCKa, TPEoOpa3oBaHUS U MPEACTABICHUS HHPOPMAIHH
(bu3MYECKOro CoJepKaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHHBATH JIOCTOBEPHOCTH
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB,  yYMEHHUE  MCIIOJb30BaTh  MpPHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEp>KaHMsI, CIIPAaBOYHbIE MaTepHalIbl, PECYpPChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMU  IIPEOOpPa30BaHUS
uHpopManMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
co37aBaThb COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

o112 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe ABKeHHE. MarepuanbHas Touka. Cucrema oOTcuéTa.
' OTHOCHUTENBHOCTD JIBHIKEHHS
PaBHOMepHOE M HepaBHOMEpHOe ABMKeHHe. CpenHss ckopoctb. Dopmyia
1.2 JUTSL BBIYMCIICHHS CPEHEeH ckopocTu: V = S/t
PaBHOMepHOE MPAMOJIMHEHHOE ABMKEHHE. 3aBUCHMOCTh KOOPAMHATHI Teja
OT BPEMEHH B ClIydae PaBHOMEPHOTO MPAMOIUHEHHOTO JIBUKCHUSL:
13 x(f)=x,+vt
I'paduiku 3aBUCHMOCTH OT BPEMEHH ISl MPOEKIHUH CKOPOCTH, POEKIIMU
HepeMEIIEeHHs], MyTH, KOOPAWHATHI HPU PABHOMEPHOM IPSMOIMHEHHOM
IBHKEHUH
3aBUCHMOCTh KOOPAMHATHI TEJIa OT BPEMEHH B Cllydae PaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO JBYIKCHUS:
5
Sy =vg, =+ a = %
dopMyITbl I TPOCKIMK MEPEMEIIEHHS, TPOSKIUH CKOPOCTH U MPOSKIIUU
YCKOPEHHS TIPH PABHOYCKOPEHHOM TIPSMOJIMHEHHOM JIBUKECHUH:
2
1.4 s.(D=yy, -t+a,- 5
U_\'(f) =Up, a1,
a,(r) =canst,
Ulr2 - le: =2£¥I.S'x
I'padkn 3aBUCHMOCTH OT BPEMEHH ISl MPOEKIUH YCKOPEHHS, MPOCKIMN
CKOpPOCTH, TPOEKIMK IEPEMEIICHUs, KOOPIAUHATHI TPH PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JBHIKCHUH
CBoboanoe magenne. MopMyJIbl, OMUCHIBAIOIIME CBOOOJHOE MaJCHHE Tella
1.5 10 BEPTUKAIN (JBHKEHHE TeJIa BHU3 WJIM BBEPX OTHOCHTEILHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLIUU YCKOPEHWS,



MPOEKIIUM CKOPOCTH W KOOPAMHATHI TPU CBOOOJHOM TaJeHHH Tejla IO

BEPTHUKAIH
CkopocTh paBHOMEPHOTO JIBIKEHHUS Tella MO OKpY:KHOCTH. HampaBienue
CKOpPOCTH.

dopmyna 1Jid BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPYKHOCTH M HEpUO]

oOpareHus:
2R
L=
T

IentpocTpeMutenbHoe yckopenue. HampasiieHue LEHTPOCTPEMUTEIBHOTO

1.6 yckopeHus. @opmyia i BBIYUCICHNS YCKOPEHUS:
2
a. — L
" R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpaICHUS:
v = !
T
Macca. [InotHOCTh BemecTBa. @opMyina Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,
JIEWCTBYIOLIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy g=-F
112 Tpenue nokos u TpeHue CKOIbKEeHHUA. Dopmyna JUisl BBIYMCIECHUS MOIYJIS

CHJIBI TPCHUSA CKOJIBXKCHUS:



FTP:LL-N

1.13

1.14

1.15

Hedopmarus tena. Ymopyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My -1,
F=G.-—1 _2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOHOIO HaIeHHs.
®opmyna Juist BBIUUCICHUS CUIIbI TSXKECTH BOJIM3M MOBepXHOCTH 3emiu: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKkasi BeIUYUHA.
p=mi

Nmnynbe cuctemsl Ten. M3menenne uMiysnbsca. IMIynbe CUIIbl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTCMBI TCJI.
D=1+, U, =const

PeaxTnBHOE ABMKEHTE

1.17

1.18

Mexann4geckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fscosc

Mexann4deckass MOIIIHOCTb:

nv=24
r

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON YHEPTUU:




Teopema o0 kuHeTHUecKOU dHeprun. Popmyra i BIYMCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E.+E »
1.19 .
3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyra s 3aK0Ha
COXPaHEHHUS MEXaHUYECKOI HEepPTUr B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoABWKHBINH 0s10ku. KII/] mpocThix MexaHH3MOB,
n= A‘]IME:&H&H
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBiieHure TBEPAOTO TENa.
dopmyna 17 BEIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
Prs
121 JaBnenue raza. ATMocdepHOe 1aBleHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUJKOCTH.
dopmyna s BBIYUCICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=Pgh+Pmy,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akoH Apxumena. Dopmyna Uil ONPENCIICHUS BBITAIKUBAIOUIEH CHJIBI,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM T'a3:

Fam =PEV




VYcaopue miapanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBAHUEC

1.24

1.25

1.26

1.27

1.28

Mexannueckne KoneOaHusi. AMIUIMTY[A, TEPUOJ U YacToTa KOJIeOaHMiA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U EPUOJ KOJICOAHUIA:

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. lIpeBpaineHue sHepruu Ipu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

MexaHndecKkre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB H BBICOTA 3BYKa. OTpa)KCHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

1.30

IIpaxmuueckue pabomul

W3mepeHue cpenHell MIIOTHOCTH BEIECTBA; apXUMEIO0BON CHIIBL; HKECTKOCTU
NPYXUHBL; KO3(pPUIIMEHTA TPEHUSI CKOJIbKEHUS; Pa0OTHI CUJIbI TPEHUSI, CHIIbI
YIIPYTOCTH; CPEIHEN CKOPOCTH ABHKEHHsI OpyCKa IO HAaKJIOHHOW IJIOCKOCTH;
ycKOpeHusi Opycka HpH JBM)KEHUHU [0 HAKJIOHHOHM IJIOCKOCTH; 4acTOThI U
nepuosia KojeOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHOAa
KoJeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTa CHJbl, JEHCTBYIOLIEro Ha
pblyar; paboThl CHJIBI YOPYrOCTH TMpH TNOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIOPYTOCTH TpU MOABEME Tpy3a C
MOMOIIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMA MOrpyKEHHOU
4acTH Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BBITAJIKMBAIOLIEH
CHJIBI OT MACChbl TE€ja;, CHUJIbI TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JABIEHUSd M OT pPOJa IOBEPXHOCTH; CWJIBI YINPYrOCTH, BO3HUKAIOIIEH B
MpYXHUHE, OT CTeNeHH AepopMaliu MPYXKHUHBI; YCKOPEHUsI Opycka OT yria
HAKJIOHA HaNpaBIAIOLIeH; mepuoAa (4acToThl) KoJeOaHUH HHUTSHOTO
MasATHHUKa OT JJIMHBI HUTHU, IIEpHOOA KoJie0auuit MPY>XUHHOI'0O MajdTHHUKaA OT
Maccel Ipy3a M JKECTKOCTH MPYXKHHBI; HCCIEIOBAHUE HE3aBUCHUMOCTH
nepuosa KoieOaHWi HUTSHOTO MasTHUKa OT Macchl rpy3a. [Ipomepka

YCJIOBUS PAaBHOBCCHUS pblUara

Dusuueckue A6NEHUS 8 npupO()e.‘ NpUMEPBI ABHXKCHUA C PA3JINYHBIMHA



CKOPOCTSIMM B JKMBOW M HEXHUBOM NIPUPOAE, NCUCTBUE CUIbl TPEHUS B
IIPUPOZE U TEXHUKE, NPWIMBBI U OTJIMBBI, IBWXKEHHUE IIaHET COIHEYHOU
CUCTEMBI, PEAaKTUBHOE JBUXCHUE OXUBBIX OPraHU3MOB, pblYard B TeJE
YeJIOBEKa, BIMSIHUE aTMOC(HEPHOro JIaBICHUs Ha )KMBOI OpraHu3M, IJIaBaHUe
pBIO, BOCHpPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHaAMH, 3XO

Texnuueckue ycmpoucmea. CIAIOMETD, JATYUKH IOJIOKEHUS, PACCTOSHUSA U
YCKOPEHHS, JUHAMOMETpP, IOAIIUIIHUKH, DPAaKEThbl, pblYyar, IOJBHKHBIA U

HGHOI[BI/I}KHHﬁ 6.]'IOKI/I, HaKJIOHHAas IMJIOCKOCTh, IMPOCTHIC MEXaHNU3MbI B 6I)ITy,

L3l cooOnraromnmecs CoCyabl, yCTPOMCTBO BOJOIPOBO/IA, THAPABIMYECKHH Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, HXOJOT,
HCII0JIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOro, JKUAKOTO W Ta3000pa3HOTO COCTOSHUN
BemiectBa. Kpucrannuyeckue u amopublie Tena

5 JIBwkenne dactul, BemecTBa. CBSI3b CKOPOCTH JBHKCHHSI YacTUIl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenyioBoe paciimpeHue u cxxarue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sneprusi. Pabota u Temsomnepenada Kak CHocoObl M3MEHEHHS

' BHYTPEHHEHN SHEPIUU

2.7 Bunel Temonepenayn: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUCHHE
Harpeanne u oxnaxaenue Tten. KoauuectBo TemnoTel. Y aenabHas
TETUIOEMKOCTb:

2.8

O=cm(t,—1)
3aKOH COXpaHEHHs SHEPIUU B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIIOBOTO
Oananca:
2.9
O +0,+..=0
2.10 Ucnapenne u koHmeHcanus. VM3MeHeHne BHYTpEHHEH HHEPTUU B MPOIECCE



hcnapeHuss M KoHJeHcauuu. KumneHwe KXHUAKOCTH. VYJAenbHas TeIioTa

napoo6OpasoBanus: L = Q/m

211

BitaxxHoCTh BO311yXa

2.12

[InaBnenne u Kpucraumsauusd. l3MeHeHue BHYTpPEHHEH DJHEpPruM IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. y,I[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHs11 SHeprus cCropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

roruBa: ( = Q/m

2.14

[Ipunuuns! pabots! TemnoBbix apurateneil. KI1/1 rernnosoro asurarens

2.15

IIpaxmuueckue pabomul

WN3mepenne  yAenbHOM  TEMIOEMKOCTH  METAJUIMYECKOTO  LIWJIMHJPA;
KOJMYECTBA TEIUIOThl, IIOJIyUEHHOTrO BOJOH KOMHATHOM TeMIEpaTyphl
(bUKCUpOBaHHONH Macchl, B KOTOPYIO OIYIIEH HarpeTblii MUIUHAP;
KOJIMYECTBA TEIUIOTHI, OTAAHHOI'O HArpeThIM LWJIMHIPOM, MOCIE OMYCKAHUS
€ro B BOJy KOMHATHON TEMIIEpaTyphl; OTHOCUTEIBHON BIA)KHOCTH BO3/1yXa;
YAETbHOM  TEIUIOThl  IUIaBlieHUs Jipjaa. MccienoBaHue  U3MEHEHMS
TEMIIEpPaTyphl BOABI MPU PA3THUHBIX YCIOBHUSX; SBIEHUS TEriooOMeHa MpHu

CMEUIMBAaHNUH XOJIOJHOW U ropsue BOJBL; MPOLECCa UCTIAPEHUS

2.16

2.17

Qusuueckue s6leHuUs 6  Npupode: TIOBEPXHOCTHOE HATSDKEHHE U
KaMWJUSIPHBIE SIBICHUS B MPHPOJAE, KPHUCTAUIBI B MPHPOJAE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3OBaHHE POCHI,

TyMaHa, UHECA, CHCTa

Texnuueckue  ycmpoiicmea. — KalWJUIAPbI, TNPUMEPbl  HCIOJIb30BaHUS
KpUCTAJIJIOB, JKUJKOCTHBI TEpPMOMETp, JaT4yUK TEMIlepaTypbl, TepMOC,
cucTeMa OTOIUICHHs JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

3.1
3.2
3.3

SJIEKTPOMATHUTHBIE SABJIEHUA
OnexTpuszanus Tei. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3akoH COXPAHCHUSA IJICKTPHUICCKOI'0 3apdaaa




Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. Ilpunumn

3.4
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snexktpuueckux 3apsaoB. JlelicTBUE 3IEKTPUYECKOTO MO Ha
3eKTpUYEeCcKre 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTtosHHBIN 35eKTpUYecKUil TOK. JlelcTBUS anekTpuyeckoro Toka. Cuia
toka. Hanpskenue.
3.6 | =qg/t,U=Al
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUIECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma st yuactka snektpuueckoi memu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHoe coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=1+I;R=2.
2 2 -
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
3.10 PaGota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenmna:
2
3.11 QO=I"-R-t
312 OmpiT Dpcrena. MarHuTHOE TOJie€ TMPSIMOTO MPOBOJHHMKA C TOKOM. JIuHuum
MarHUTHON HHTYKITUU
313 MarsnuTHOe TMoJ€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoOMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
316 IIpaxmuueckue pabomol

I/I3MCpCHI/IC QJICKTPHUYCCKOI'0  COIPOTHUBJICHUA  PE3UCTOPA, MOIIHOCTH




AJIEKTPHUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
(pe3ucropbl, JaMIodka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCMMOCTH CONPOTUBIEHUA OT JUIMHBI [POBOJHMKA, IUIOWAAN €ro
IIONEPEYHOI0 CEYEHHUS U YJEIbHOIO CONPOTUBIICHUS.

[IpoBepka  mpaBuima I8 3JIEKTPUUYECKOIO HallpsDKEHUsT  [pHU
[IOCJICZIOBATEIbHOM ~ COEAMHEHWU IPOBOJHUKOB; IIpaBWJa JUIsl  CHJIBI
JJEKTPUYECKOTO TOKA NPU MApAJUIEIbHOM COEIMHEHUH IPOBOJHHUKOB

(pe3ucTOopHbI U JIaMIIOYKA)

Qusuueckue A61eHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKHUBBIX OpPraHM3MOB, MarHUTHOE Tojie 3eMild, Jpeid
MIOJTFOCOB, POJIb MAarHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMile, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIIEpPMETP, BOJILTMETP, PEOCTaT,
CU€TUMK IJIEKTPUUECKOM HHEPrHH, ODIEKTPOOCBETHTENBHBIE MPHOOPHI,

3.18 HarpeBaTelIbHbIC 3IEKTPOIPUOOPHI (Tpumepsi), ANEKTPUICCKUE
MPEJOXPAaHUTEIH, AJIEKTPOMArHUT, SJIEKTPOJIBUTATENb IOCTOSHHOTO TOKAa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlyaeBas mojens cera. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cera

3.94 Jlunza. Xox nydeit B tunaze. okycHoe paccTosiHre TUH3bL. ONTHYECKast CUiia

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl

Ipaxmuueckue pabomul
N3mepenne ontuueckod Ccuibl  coOuparomeid  JUH3BI;  (OKYCHOTO
paccTosiHUsL coOuparoliei JTUH3HI (TI0 CBOWCTBY PaBEHCTBA pa3MEpOB IpeaMeTa U
n300pakeHus], KOTJa MPEAMET PaCIOoNoXeH B TBOWHOM (hoKyce), ToKa3aTes

3.26 mpenoMIeHHs CTEKIIa.

HccnenoBanne cBoiicTBa U300pa)KeHHs, MOJIYYEHHOIO C IOMOIIbIO
cobuparomiell JHMH3bI; M3MEHEHUS (OKYCHOIO PpACCTOSHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIjla MpPEJIOMIJIEHUS CBETOBOTO Jyda OT yIJla MaJeHUs Ha

I'paHUIC «BO3AYX — CTCKIIO»




Qusuueckue saenrenus 6 npupoode: 3armeHus ConHua u JlyHbl, LBeTa Tell,

327 ONTHYECKHUE ABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHUE
- CBETOBOJIBI
4 KBAHTOBLBLIE SABJIEHUA
41 PagnoaktuBHOCT. Aub(a-, Oera-, ramma-usnydeHus. Peakuum anbha-u
' Oera-pacmajna
49 OmneiTel Pesepdopna mo paccesnuto anbda-dacturl. [lmaHerapHas mMojenb
' aroma
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon nonypacnaia aTOMHBIX sSIEP
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qu3zuueckue s61eHUs 8 Npupode: ECTCCTBCHHBIA PaJMOAKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4H, PaTUOAKTUBHOC W3JIYYCHUE INPHUPOIHBIX MHHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX U3ITydEeHUN Ha OpPraHU3M YeJIOBEKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHIANBUAYAIBHBIH JTO3UMETD,

KaMepa BI/IJ'IBCOHa, AACpHasA QHCPICTHKA




