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®denepanbHas pabodas mporpamma 1o ydeoOHomy npeamery «Duzuka» (6a30BbIi
ypoBeHb) (mpeamerHass oOnacTb «EcTecTBeHHO-Hay4dHbIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — Mporpamma 1o Gpusnke, Pu3nka) BKIIOYAET MOSICHUTEIHHYIO 3aITUCKY,
cojiepkaHre o0y4YeHUs, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOSHHUS MPOrpaMMBbl 1O (PU3HKE,
TEMATUYECKOE TUIAHUPOBAHHUE.

IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOT'O OOILEro 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TMOJIOKCHUM M TPeOOBaHUI K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOU 00pa3oBareyibHOM TporpaMmsbl, npeacraBieHHbx B PI'OC 00O, a Takxke
¢ yuéroM (pemepanbHOM pabodeii mporpaMMbl BocluTaHus 1 KoHIenuu npernoaaBanus
yuebHoro npeamera «Duzukay.

Conmepxanue mporpaMMmbl MO  (U3MKE HANpaBlIeHO Ha  (OPMUpPOBAHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH OOYYaIOIIUXCSl U OPraHU3alMI0 U3ydeHUs QU3UKU
Ha JIEATETLHOCTHOW OCHOBE. B mporpamme mo (hM3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpenmera B peanusauuu TpeOoBanuid PI'OC OOO k mnmaHUPyEeMbIM
JUYHOCTHBIM U METANpEeIMETHBIM pe3yJibTaTaM OOYYEHHUS, a TAKKE MEKIPEIMETHbIC
CBSI3M ECTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAaeT pachpelercHue y4eOHOro marepuana
no rojgaMm oOyueHus (MO Kjaccam), TIpeasiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTD
M3y4YEHHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOrO COAEpKaHUSA U YUETE
BO3PACTHBIX OCOOEHHOCTEH 00y4arOIINXCS.

[Tporpamma 1o ¢usuke paspaboTaHa C LETbI0 OKa3aHUS METOIUYECKON IMOMOIIH
YUMTENIO B CO3[JaHUU paboyeil mporpaMmsl 10 y4eOHOMY MPEIMETY.

®u3rka SBISETCS CHUCTEMOOOPA3YIOIIUM JJISI €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJIBKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SBIICHUH,
M3y4aeMbIX XHUMHEH, OuoJioruei, acTpoHOMHEH W (u3nyeckoi reorpadueld, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAay4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HauOoyiee SICHbIC
oOpa3lbl MPUMEHEHUs] HAyYHOrO METOo/la IO3HAaHHS, TO €CTh CIoco0a MOIyYeHUs
JNOCTOBEPHBIX 3HAHUM O MHPE.

Onmna w3 THaBHBIX 3a/7ad  (pU3MyecKoro oOpa3oBaHUsS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOUT B ((POPMUPOBAHUH €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronumxcsi.

N3yuyenue ¢u3uku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJAJEHUE CIENYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAYYHO OOBSCHSATH SBJICHUS,

OLICHUBATH U MOHUMATh 0COOEHHOCTH Hay4YHOT' O UCCIIEIOBaHMUS;

UHTEPIPETUPOBATh JaHHBIE W HWCIOJIb30BaTh HAYYHbBIC JOKa3aTEIhCTBA
JUTSl IOJTYYE€HUST BBIBOZIOBY.



enu n3ydyenus GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs OMPEICIICHBI
B Konmenmuu mnpenonaBanust ydeOHoro mnpeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Poccuiickon denepanuu, peanu3yromux OCHOBHbIE
oOmeoOpa3oBaTebHbIE  TPOTPAMMBI,  YTBepKAEHHOW  pemeHuemM  Kosuteruu
MunuctepcTBa npocsenienust Poccuiickoit @eaepanyu (mpotokos ot 3 aekaops 2019 1.
No [TK-48H).

Henwn n3ydenus Pu3uku:

npuoOpeTeHre UHTEpeca U CTPEMJICHHsS] OOydYalolUXCid K HAyYHOMY H3YYEHUIO
MPUPO/JIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEIACTABICHUN O HAyYHOM METOJC MO3HaHUS U (OPMHPOBAHUE
MCCIIEIOBATEIHCKOT0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMuUpOBaHME HAYYHOTO MHPOBO33PEHHUSA KaK pe3yibTaTa HW3Yy4Y€HUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTATBHBIX 3aKOHOB (DHU3HKH;

dbopMupoBaHUE MPEACTABICHUNA O poiau (QU3UKKA JJISI  Pa3BUTUSA JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTUE TPEICTABICHUN O BO3MOXHBIX cdepax Oyaymied mpodeccruoHaaIbHON
NeSATeTLHOCTH, CBSI3aHHOU ¢ (PU3MKOM, MOATOTOBKA K JajJbHEHUIIeMY OOy4YEeHHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre 3TUX Liefied MporpaMmbl 1Mo (PU3MKE HA YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus 00ECTICUNBAETCS PEIICHUEM CIEAYIOIIMNX 3a/1ay:

npuoOpeTeHne 3HAHUM O JHCKPETHOM CTPOCHUHW BEIIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHHEe YMEHUM OINKWCBhIBaTh M OOBSACHATH  (PU3NUECKUE  SBICHUS
C MCTIOJIb30BAHUEM TIOJTyUYCHHBIX 3HAHUM;

OCBOEHUE METOJ0B PEHIEHUs MPOCTEUIINX PACUETHBIX 33/1a4 C HCIOJIb30BAaHUEM
(bu3HUeCcKUX MOJIeNIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMM HAOMIOaTh TMPUPOJHBIC SBICHUS W BBIMOIHATH OIBITHI,
nabopaTopHble pabOTHl W JKCIIEPUMEHTATBHBIE HCCIEIOBAHUS C MCIOJIb30BAaHUEM
WU3MEpPUTETHHBIX TPHOOPOB;

OCBOCHHE TTPUEMOB paboTHl ¢ HH(POopMaIen GU3NIECKOro COACPIKAHUS, BKITFOUAS
uH(MOPMAITUI0O O COBPEMEHHBIX JOCTIKCHUAX (U3HWKH, aHAIW3 H KPUTHUIECKOE
OLICHUBaHUE UH(POpPMALINH;

3HAKOMCTBO cO cdepamu MpodheCCUOHATBHOM  ACSATEIbHOCTH, CBS3aHHBIMU
¢ (u3uKO, W COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JIOCTHIKCHMSIX
(bU3UYECKOM HAYKH.

Ha w3ydenue ¢uszuku (0a30BBIi ypOBEHh) Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B HEACIHHO),
B 8 Kitacce — 68 gacoB (2 Jaca B Hezent0), B 9 kiracce — 102 gaca (3 yaca B HEIENIO).

[Ipenmnaraemsrii B mporpamme mo pusrke nepedeHn J1adopaTOpHBIX pabOT U ONBITOB
HOCUT PEKOMEHJIaTEeIbHBIA  XapakTep, Yy4YWUTellb JeJaeT BbIOOp MPOBEIACHUS
7a00paTOpHBIX pabOT U OMNBITOB C YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEH
Oo0y4Yarommxcs, CHUCKA SKCIEPUMEHTANIbHBIX 3aJaHUl, MpeajaraéMblX B paMKax
OCHOBHOT'0 TOCYapCTBEHHOTO 9K3aMEHA 0 (hU3HKE.



COAEPKXAHUE OBYYEHUA

7 KIIACC
Pasznes 1. ®u3uka 4 e€ poJsib B NO3HAHUHU OKPY/KAIOLIEro MUpPa
@®uzuka — Hayka O npupogne. fBieHus npupoxasl. Dusznueckue SABICHUA:

MEXaHUYECKHUE, TEIUIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckue BenuuuHbl. 3mepenne duszndecknx BenuunH. Ouzndeckue mpruoOopsl.
[TorpemnocTs n3MepeHnii MexxnyHapoaHasi CUCTEMA €IUHMUII.

Kak ¢usuka wu  jgpyrue  ecTeCTBEHHbIE HAyKd  H3yYalOT  MPUPOIY.
EcrecTBeHHO-HayUHBIN METO/T TTO3HAHUS: HaOJI0/ICHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCaA,
BBIJIBIDKCHHE TUITOTE3, DKCIIEPUMEHT MO0 IMTPOBEPKE TUIIOTE3, 00BSICHEHHE HAOII0AaEMOTO
spieHus. Onucanue GU3NYECKUX SBICHUN C TIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIC, IJICKTPUUECKUES, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.
dusnyeckue MpruoOpHl U MPOoIIeaypa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM U IIM(POBBIM
MIPUOOPOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenue IEeHBI JEICHHS KAl H3MEPUTEIBHOT0 Tproopa.

N3mepenue paccTosTHUN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TeA.

Omnpenenenre pa3MepoB MaJbIX Tell.

N3mepenne TemMmepaTypsl Py MOMOIIN KHIKOCTHOTO TEPMOMETPA B TaTUHKa
TeMITepaTyphl.

[IpoBenenne uccienoBaHus MO MPOBEPKE TUIIOTE3I: NAIbHOCTh MOJIETA IIApUKa,
MYIIEHHOT0 TOPU30HTAIBHO, TEM O0JIbIIe, YeM OOJIbIIIE BHICOTA MYCKA.

Paznen 2. [lepBoHayanbHbIe CBeIeHUS 0 CTPOEHUM BellecTBA

CtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mepbl. ONbIThI, 1OKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>xkeHue yactull BeuiectBa. CBsA3b CKOPOCTH IBUKEHHUS YACTHI] C TEMIIEPATypPOH.
bpoyHoBckoe nBmwxkenue, nuddysus. BzanmoneicTBre 4acTUIl BEIECTBA: MPUTSHKECHUE
1 OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI BEUIECTBA: CTPOCHUE Ta30B, XKUJIKOCTEH M TBEPABIX
(KkpucTamim4eckux) Tel. B3auMocBsi3b MEXAy CBOMCTBaAaMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX MU HMX AaTOMHO-MOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmonenue 6poyHOBCKOTO IBH)KEHUSI.

Hab6monenune nuddysun.

HaGmronenue sBIEHUH, OOBACHSIONIMXCS TMPUTSDKCHUEM WU OTTAIKHBAHUEM
YaCTHUII BEIIECTBA.



JlabopamopHhwvie pabomul u onvimoi
OrneHka AuamMeTrpa aToMa METOJIOM PSIOB (C UCIOIb30BaHueM (Gotorpaduii).
OnbITHI IO HAOTIOICHHUIO TEIJIOBOTO PACITUPEHUS Ta30B.
OMBITHI IO OOHAPYKEHUIO ACHCTBUS CHJI MOJIEKYIISIPHOTO TIPUTSHKEHUS.

Pa3nen 3. /IBu:keHne M B3aUMo/IeiCTBHE TeJl

Mexannueckoe nBuxkeHue. PaBHoMepHOe U HepaBHOMEpHOE JBMKEeHHE. CKOPOCTb.
CpenHsist CKopoCTh IPU HEPABHOMEPHOM ABUKEHUH. Pacu€r myT 1 BpeMEHH JBUKECHMUS.

SBreHue nHepuK. 3aKOH HHEepLMHU. B3anMoaeicTBue Tel Kak IpuYruHa U3MEHEHUS
CKOpPOCTH ABWKEHMs Tel. Macca kKak Mepa MHEPTHOCTH Tena. [InoTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cwta Kak XapakTepucTUKa B3aumozaeicTBus ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepenne cuiibl C MOMOILBIO AUHAMOMETpA. SBJIECHUE TATOTEHUS U cuia TskecTu. Cuna
TSDKECTH Ha Apyrux riaHerax. Bec tena. HeBecomocts. CriokeHue CUJl, HAPaBICHHBIX
no oxHoil mpsiMmou. PaBHomeicTByromas cuwi. Cuna TpeHus. TpeHUe CKOIbKEHUS U
TpEeHUE NOKOA. TpeHre B Ipupoae U TEXHUKE.

Jlemoncmpayuu
Habntonenne MexaHn4eckoro JBUKEHHUS Tena.
N3mepenne ckopocTH NpsIMOJIMHENHOTO IBUKEHHS.
HaGntonenue siBieHus: HHEPIIUU.
HalGnronenmne nusmeHeHus: CKOpOCTH TP B3aUMOJICHCTBUH TETI.
CpaBHeHHE Macc 1O B3aUMOJEHCTBUIO TEIL.
CiioxxeHue cui, HanpaBJIEHHBIX 110 OJHOW MPSIMO.

Jlabopamophwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PaBHOMEPHOI'O JIBMKEHUS (1IapUKa B )KMIKOCTH, MOJIEIH
AJIEKTPUYECKOI0 aBTOMOOMIIA U TaK Janee).

Omnpenenenue cpeaHe CKOPOCTH CKOIbKEHUS OpyCKa MM IapUKa M0 HAKJIOHHON
IJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPAOIO TENA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUA (JedopManuu) IpyKUHBI
OT MPUWJIOKEHHOM CHJIBI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Teja
U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiienue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB

JaBnenue. CriocoObl yMEHBIIIEHUS M yBEIWYeHUs naBjieHus. [laBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEMa, Temneparypsl. [lepenava qaBiaeHus: TBEPABIMU
TeIaMu, SKUAKOCTSIMU U Ta3zamu. 3akoH Ilackansa. I[IHeBMaruueckue MalIuHBI.
3aBUCUMOCTh JIaBJICHUST JKUJKOCTA OT TIIyOWHBL. [mapocratwueckuii mapaokxc.
CooOwaroiuecs cocynbl. ['uapaBindeckue MEXaHU3MbI.

Atmochepa 3emsin u armochepHoe mgaBieHuwe. [IpUUMHBI CyIIECTBOBAHUS
BO3aylIHON 06omouku 3emnn. OmnbiT Toppuuemnn. M3mepenune atMochepHOro



JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JIaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpAL.
[Tpubops! 17151 u3MepeHus: arMoc(HEepHOro TABJICHHUS.

JlelicTBHE KMJIKOCTH U Ta3a Ha NOrpYyKEHHOE B HUX Telno. BulTankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. BozgyxonnaBanue.

Jlemoncmpayuu

3aBHUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmatoruecs CoCcyabl.

I'mppasinueckuil mpecc.

[TposiBnenne neiicTBus aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMaA MOrPYKEHHOM YacTH Tella U
IUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miaBaHusl TeN: IUIABAHUE WA TMOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUNIOTHOCTEU TEJa U KUIKOCTH.

JlabopamopHvie pabomul u onvimol

UccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOTrpyKEHHOM
B KAJIKOCTb YaCTH TeJa.

Onpenenenue BBHITAIKUBAIOIIEN CUJIbL, JIEUCTBYIOLIEH HA TENO, MOTPYKEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbL, JEUCTBYIOIIEH Ha TEIO
B JKUJKOCTH, OT MaCChl T€JIa.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOIIEH
Ha TEJIO B XKUJKOCTH, OT 00bEMA MOTPYKEHHOU B )KUIKOCTh YACTU TeJa U OT IJIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBanne apeoMmeTrpa WM KOHCTPYMPOBAHHE JIOAKU U OIPENENEHuE €€
rpy30M0ABEMHOCTH.

Paszpnes S. PaGora 1 MOIIHOCTB. DHEprus

Mexanunueckast padbora. MOIIHOCTb.

IIpocTeie MEXaHU3MBI: pblYar, 00K, HAKJIOHHAas II0CcKOCTh. [IpaBuiio paBHOBECHS
peiuara. [IpumeHeHue npaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ IMpaBUIIO»
Mexanuku. KITJI npocTteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuunanbuas sueprus. [lpeBpainenue
OJTHOIO BUJIa MEXaHUYECKOM SHEPTUU B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NpOCTHIX MEXAHU3MOB.

JlabopamopHvie pabomul u onvimol

Ompenenenve pabOTHl CWIBI TPEHUS TMPU PABHOMEPHOM JBIDKCHUU Teja
0 TOPU30HTATLHON TTOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHS phlUara.



N3mepenune KII/] HaKTOHHOM TIIOCKOCTH.
N3ydeHne 3akoHa COXpaHEHUS MEXaHUYECKOW SHEPTHH.

8 KIIACC

Pa3nen 6. TenjioBble siBJIEHUS

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIIPHO-KUHETUYECKON TEOPUU CTPOECHUS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJ1. OTBITHL, HOJTBEPHKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJICKYJIAPHO-KMHETUYECKOU TEOPHUH.

Mopenu  TBEpAOro, JKUAKOIO M  Tra3000pa3HOr0 COCTOSIHUM  BEIllECTBA.
Kpucrannmueckue u amopdusie Tena. OObsICHEHHWE CBOWCTB Ta30B, JKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJI0KEHUN MOJIEKYJIAPHO-KHHETHYECKOH Teoprunu. CMaunMBaHue
Y KalWUISIPHBIE SIBJIEHUS. TEmI0BOE PaCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMHOEpATyphl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YACTHII.
Baytpennss sHeprus. CriocoObl M3MEHEHHMS BHYTPEHHEHW SHEPruu: TeIulonepenada u
coBeplieHue paboThl. Buabl Temmonepeaauyu: TEMJIOMPOBOJAHOCTh, KOHBEKIIUSI,
W3Jy4YCHHUE.

KonnuecTtBO TemnoThl. YjeidbHas TEIUNIOEMKOCTh BelIecTBa. TermiooOMeH W
TEIJIOBOE paBHOBECHE. YPpaBHEHUE TeIuioBoro OanaHca. IlnaBrmeHue m oTBepieBaHHUE
KPUCTANIMYECKUX BEIIECTB. YJIelbHAas TemioTa IuiaBieHus. IlapooOpazoBanue u
koHJeHcarus. Mcmaperwe. Kwumnenue. VYiaenpHas Temiora  mapooOpa3OBaHMS.
3aBHCUMOCTH TEMIIEpATyphl KUTIEHUS OT aTMOC(EPHOTro TaBICHUS.

BnaxHocTs Bo3ayxa.

DHeprus ToruBa. Y AeibHas TEII0Ta CropaHus.

[Ipunnune! padots! TermnoBsix asurateneit KI1J[ rermoBoro asurarens. TemnoBbie
JIBUTATEIIM U 3aIUTa OKPYKAIOIIEU CPEIbI.

3aKOH COXpaHEHUS U MPEBPAICHHS YHEPTUH B TEIUIOBBIX IIpoIleccax.

Jlemoncmpayuu
HaGmronenne 6poyHOBCKOTO TBYKCHHSL.
Hab6monenune nuddysun.
Habmonenue siBjieHn CMauyMBaHus U KaWJUISIPHBIX SIBJICHU.
Habmronenue TermioBoro pacmpeHus Te.
N3meHenne pnaBieHus raza TpU HM3MEHEHMH O00bEMa W HAarpeBaHWU WU
OXJIQK]ICHUH.
[IpaBuiia u3mepeHus: TeMIepaTyphl.
Bunbl Temonepenayn.
OxutaxkieHue npyu CoBepIIeHUH PabOTHI.
Harpesanue npu coBepiiieHun paboThl BHEIIHUMU CUJIAMHU.
CpaBHeHUE TEIIOEMKOCTEHN pa3INYHBIX BEILIECTB.
Habmronenue kumenus.
Habmronenne nocTossHCTBA TEMITEpATypPhI MPH TIaBICHUU.



Mopaenu TENJIOBBIX ABUTATEIEH.

JlabopamopHhwvie pabomul u onvimoi

OMnBITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAIIJIOB IOBAPEHHOM COJIM UJTH caxapa.

OnbIThl 0 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH M TBEPIBIX
TEN.

OnpeneneHue AaBiaeHUs BO3AyXa B 0ajUIOHE HIIPUIIA.

OMNBITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka ruMOTE3bl JWHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA IKUIAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGntonenune n3aMeHenusi BHyTPEHHEW SHEPrUM Tella B Pe3yJibTaTe TeIrionepeaadyn
¥ paOOThl BHEIIHUX CHIL

UccnenoBanne sBiieHMs TEIOOOMEHA IMPU CMENIMBAHUU XOJIOAHOU U TOpsUYen
BOJIBL.

OrnpeseneHue KOIUYECTBA TEIJIOTHI, IMOJIYYEHHOTO BOJOW MpHU TEIJIO0OMEHE
C HAarpeThIM METAJUNIMYECKUM LIIUHAPOM.

Ornpenenenue yienbHON TEMIOEMKOCTH BEILIECTBA.

WccnenoBanue npoiiecca uCHapeHus.

Ornpenenenne OTHOCUTENIBHOM BIIAJKHOCTH BO3/1yXa.

OrnpeneneHue yieabHOM TEIUIOTHI IJIABJICHUS JIbIA.

Pa3zpnen 7. DiekTpryeckne 1 MATHUTHBIE SIBJICHUS

Onektpuzauust Ten. J[Ba poaa sIeKTpuuecKux 3apsaoB. BzaumopeiictBue
3apspKeHHBIX Tel. 3akoH KyoHa (3aBUCHMOCTD CHJIBI B3aUMOICHCTBHSI 3aPSKEHHBIX Tell
OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXKTY TEIaMu).

Onektpuueckoe mnojne. Hanpsok€HHOCTh — AnekTpuyeckoro mnois. [IpuHiun
CYHEPHO3ULIUU IEKTPUUECKUX TI0JIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »saexkrpuueckux 3apsaioB. OJIEMEHTApHBIA AIEKTPUUYECKUU 3apsi.
Crpoenue aroma. [TpoBOAHUKM U JUAJEKTPUKU. 3aKOH COXPAHEHMS IJIEKTPUUYECKOrO
3apsiaa.

DIIEKTPUYECKHAMN TOK. Y CIIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKA. MICTOUHMKH
MIOCTOSIHHOTO TOKa. JIEHCTBHSI 3JIEKTPUYECKOTr0 TOKa (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUNA TOK B JKUJKOCTAX U Ta3ax.

Onekrpuueckas nemnb. Cuna Toka. DieKTpudeckoe HanpspkeHue. COnpoTHBIEHUE
MIPOBOJHUKA. Y IEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma JJisi ydacTka Leru.
[TocnenoBaTenbHOE U NAapaJUIEIbHOE COEAUHEHNUE MPOBOJHUKOB.

PabGota 1 MOLTHOCTB 3JIEKTpUUECKOro Toka. 3aKoH Jxkoynsa—JIeHna. DnekTpudyeckue
LTI U MOTPEOUTEHN JIEKTPUIECKOM 3HEepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTrosiHHBIE MarHuThHl. B3anMoaelcTBME MNOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHOE 1oje 3eMJIM U €ro 3Ha4eHue JJId KU3HU Ha 3emuie. OnbIT Dpcrena.



MarHutHoe moJie 3JIEKTPUYECKOr0 TOKa. I[puMeHEHHE SJIEeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUIATENL MTOCTOSHHOTO
ToKa. lMcrnonmp30oBaHWE DIEKTPOABUIATENEM B  TEXHUYECKHX  YCTPOWMCTBAX U
Ha TPaHCIIOPTE.

Onbitel ®Dapanes. SBneHue s3naeKTpoMarHUTHOW HMHAYKIUHU. [lpaBuiio Jlenna.
Onekrporeneparop. CrnocoObl MOMy4YEHHs 3JIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX IHEPTHUU.

Jlemoncmpayuu
DIIeKTpU3aLUs TEN.
JIBa pona aeKTpUIeCKUX 3apsA10B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEIL.
YCTpONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAs MHYKIIHS.
3aKOH COXPaHEHUS AIEKTPUUECKUX 3aPAJIOB.
[IpoBOIHUKY W JTUATIEKTPUKHU.
MogaenrpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
M cTOYHHUKHM TOCTOSIHHOTO TOKA.
JIercTBYSL DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUM TOK B JKHJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenue cuiibl Toka aMIepMeTpOM.
N3mepenune 3nekTpruiecKoro HarpsKeHUs. BOJIbTMETPOM.
PeocraTr 1 marazud conpoTUBIICHUMN.
BzaumonelicTBrE TOCTOSSHHBIX MAarHUTOB.
MoaenvpoBaHrue HEBO3MOXKHOCTH pa3/ielICHUs MOJI0COB MAarHUTa.
MoaenvpoBaHrue MArHUTHBIX TTOJIEN MOCTOSHHBIX MAarHUTOB.
OmneiT Opcrena.
MarauTHoOe noJsie TOKa. DNEKTPOMArHuT.
JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.
UccnenoBanune sBICHUS 3NEKTPOMATHUTHOW MHIYKIINAH.
Omnbitel Dapanes.
3aBUCUMOCTH HaIPaBJICHU UHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHUSI.
DIIEKTPOreHepaTop MOCTOIHHOTO TOKA.

JlabopamopHwvie pabomul u onvimol
OMBITH IO HAOJTFOICHHTO SJICKTPU3AINH T HHIYKIINCH U TTPU COMTPUKOCHOBEHUH.
HccnenoBanue qeiCTBUS STEKTPHUUECKOTO TIOJS HA MPOBOJHUKHU U TUIJICKTPUKH.
Coopka u rpoBepka padOThI JIEKTPUUECKOMN 1IEMH MTOCTOSTHHOI'O TOKA.
N3mepeHne u peryIupoBaHUe CHITbI TOKA.
N3mepenne u peryaupoBaHuE HAPSHKECHUS.
HccnenoBanwe  3aBHCHUMOCTH  CHJIBI  TOKa, HMIYIIErO  4Yepe3  PEe3UcCTop,
OT CONPOTHUBJICHUS PE3UCTOPA U HAMIPSHKCHUS HA PE3UCTOPE.
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OnbIThl, JEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh JJIEKTPUYECKOrO COMPOTUBIICHHUS
MPOBOJIHUKA OT €r0 JUIMHBI, TUIOIIAIHU MTOMEPEYHOr0 CEYECHUS U MaTepuala.

[IpoBepka mpaBuiia CIOKEHHSI HAPSKEHUN MPU MOCIEA0BATENBHOM COECAUHEHUH
IBYX PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUJIbI TOKA MPU NapajuIeIbHOM COEUHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI ITEKTPUIECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMOM HA PE3UCTOPE.

UccnenoBanne 3aBUCMMOCTH  CWJIbI  TOKA, MAYLIEr0 4Yepe3  JaMIIOUKY,
OT HaNpsHKEHUS HA HEW.

Onpenenenue KII1J] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS MIOCTOSIHHBIX MAarHUTOB.

N3y4yenne MarHUTHOTO TOJISE TTOCTOSIHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pa3/eICHUH.

HccnenoBanne 1eiMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBHS KATYIIKH
C TOKOM M MarHuTta OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

N3yuenne neicTBUsS MATHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydueHue paboThl JIEKTPOIBUTATEIS.

N3amepenue K11 snexkTpoaBuraTeIbHOM YCTaHOBKHU.

OnbITHI O UCCIEAOBAHUIO SIBIICHUS 3JICKTPOMAarHUTHON UHAYKIIMH: UCCIIEI0BAHUE
M3MEHEHUI 3HaYCHUS U HAIIPaBJICHUS MHAYKIMOHHOIO TOKA.

9 KIIACC

Pa3znen 8. Mexanuueckue siBJIeHUS

Mexannueckoe  aBwkeHue. MarepuanpHass — Touka. (Cucrema  oTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUA. PaBHOMEpHOE MPSAMOJIUHENHOE
nekenue. HepaBHoOMepHOe mnpsiMOJIMHENHOE IBUXKeHME. CpeaHsss U MIHOBEHHas
CKOpOCTH TeJa IIPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenne. PaBHOyCKOpeHHOE TIpsIMOJIMHEHHOE aBIkeHne. CBOOOAHOE MajicHuE.
Omnpitel [Nanunes.

PaBHOMepHOE JBIKEHHME TIO OKpyXHOCTH. Ilepuox u uacrtota oOpalieHus.
JIuHeiHas u yrinoBas CKOPOCTHU. LIeHTpocTpeMUTENBLHOE YCKOPEHUE.

[Tepsbiii 3akoH HproTtona. Bropoi 3akoH HeroTona. Tperuit 3akoH HeroToHa.
[IpuHIMI CyTIEpIO3ULINY CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuila TpeHUs: CHIIa TPEHHUS CKOJIBKEHUS, Cuia
TPEHUS MTOKOSI, IPYTUE BUJIbI TPEHHUSI.

Cuiia TSXKECTH M 3aKOH BCEMUPHOI'O TATOTEHHS. Y CKOPEHHE CBOOOAHOTO MaICHMUS.
JBrxxenue ruianer Bokpyr ConnHua. IlepBas kocmuueckas ckopoctb. HeBecoMocTh u
IIEPErpy3KH.
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PaBHOBecue MarepuanbHONl Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPIOrO TEJA C 3aKPEIUIEHHON OChIO BpallleHUs. MOMEHT Cuibl. LIEHTp TAKECTH.

Nmnynsec Tema. M3MeHeHue wnMirynbca. VMIynbc Cuibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexannyeckass pabota U MOIIHOCTh. PaboTa cui TsDKECTH, YNPYroCTH, TPEHHS.
CBs13b 2Hepruu u pabotsl. [loTeHnnanbHast SHEPT U TeNa, MOAHIATOTO HaJl TIOBEPXHOCTHIO
3emun. [loreHnmaneHas 3HEprus ckarou npyxuHel. Knnernueckas sHeprus. Teopema
0 KMHETHYECKOW dHEPIUH. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Jlemoncmpayuu

Habnronenne MexaHn4ecKoro JBMKEHUS TeNa OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.

CpaBHeHHE ITyTEl U TPACKTOPHUM JIBMXKEHMSI OJTHOTO U TOT'O K€ TEJIa OTHOCUTEIBLHO
pa3HbBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKECHMSL.

HccenenoBanne npu3HakoB paBHOYCKOPEHHOTO JBHKECHHS.

HaGumronenue nBrukeHus Tesa 1o OKpy>KHOCTH.

HaOntonenne MexaHMYECKUX SIBJICHUN, NPOUCXOAUIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTEIIBHO KaOuHeTa
(bu3MKH.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MAacChl TENA U AEHCTBYIOIIEH Ha HET'O CUJIBIL.

HabGntonenune paBeHcTBa CHI1 IPU B3aUMOJEHCTBUU TEN.

N3MeHeHue Beca Tena Ipu yCKOPEHHOM JBHKECHUM.

[Iepenaua umiynsca npu B3aUMOJEUCTBUM TE.

[IpeoOpa3zoBanus SHEPTUH TTPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbca IIPU HEYNPYTOM B3aUMOJICCTBUM.

CoxpaHeHre UMITyJIbca MpHU a0COIIOTHO YIPYIOM B3aUMO/IEHCTBUU.

Habnronenne peakTUBHOT O ABUKEHUS.

CoxpaHeHre MeXaHUYECKOM SHEPTUH MPU CBOOOIHOM IaJICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEPrMM NpH JBIKEHUU Tela MOJ JEHCTBHEM
MIPYKHUHBI.

JlabopamopHvie pabomul u onvimol

KoHncTpynpoBanue TpakTa Jjisl pa3roHa U JaJbHEUIIEro paBHOMEPHOTO JIBMKCHHSI
IapyKa WA TeISKKH.

Omnpenenenre cpeaHel CKOPOCTU CKONMBKEHHS Opycka WM IBWKCHHS IIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPEHUs Tela MPU PAaBHOYCKOPEHHOM JBMKEHUU IO HAKIOHHOM
TUIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHH ITPU PaBHOYCKOPEHHOM JIBHYKCHHH
0€e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIDKCHHHM 0€3 HadalbHOU
CKOPOCTH TIYTH OTHOCSATCS KaK PsJT HEUETHBIX YHCEIT, TO COOTBETCTBYIONTNE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanre 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre K03 PUIMEHTa TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue paboOThl CWJIBl TPEHUS TMPU PABHOMEPHOM JIBHOKCHHM Tella
10 TOPU30HTAJIbHON OBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTOCTU HPH MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJIBMXKHOTO U MOABUXKHOTO OJIOKOB.

N3yueHune 3ak0Ha COXpaHEHUS DHEPTUMU.

Paznen 9. Mexanuveckue Koj1e0aHUSA U BOJHbBI

KonebarenpbHoe nBmkeHue. OCHOBHBIE XAapaKTEPUCTUKHU KoJeOaHMIl: Tepuon,
4acToTa, aMIUIATyaa. MaremaTudyecKul W IPYKUMHHBIM MasTHUKU. IlpeBpaienue
HHEPTUU MIPH KOJIeOATETHHOM JIBUKCHHH.

3aryxatonue kosnebanus. BeiHykaeHHsie konebanus. Pesonanc. Mexanuueckue
BoHBL. CBOMCTBa MexaHMYECKHX BOJIH. [Ipo/onbHbIe W monepeuHbie BOJHBL. [[nuHa
BOJIHBI M CKOpPOCTh €€ pacnpocTpaHEeHHs. MexaHM4YeCKUEe BOJIHBI B TBEPAOM TEIIE,
CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa TOHA. OtTpaxenue 3Byka. HMHpa3Byk wu
YIBTPa3BYK.
Jlemoncmpayuu

Habmonenue konedanuii Tel Mo IEMCTBUEM CUJTBI TSKECTH U CUIIBI YIIPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenmne BoIHY ) A€HHBIX KOIeOaHMid U pE30HAHCA.

Pacnpoctpanenue npogoibHBIX U MOTIEPEUHBIX BOJIH (Ha MOJEIH).

HaGntonenme 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTUYECKUI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Ompenenenye YacTOThI M MEpHOIa KOJeOaHU MaTEMaTHIECKOTO MasiTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KoJIeOaHHi MPYKUHHOTO MasgTHUKA

UccnenoBanre 3aBUCUMOCTH TIepuo/ia KOJeOaHU TOJBEIICHHOTO K HUTHU Tpy3a
OT JUTHHBI HUTH.

HccnenoBanre 3aBUCHMOCTH TIepuo/ia KOJeOaHWH TNPYKWHHOTO MasTHHKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPHOIA KOJIeOaHUW Tpy3a, MOJBEIIEHHOTO K HHUTH,
OT MaccCHl Tpy3a.

ONBITBL, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTH IEpUOaa KOJICOAHWW TPYKHUHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

N3Mepenne yckopeHus CBOOOHOTO MM ICHHUS.

Pazpnen 10. DiiekTpOMArHuTHOE 10J1€ M 3JIeKTPOMATHUTHBIE BOJIHBI
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DJIEKTPOMAarHUTHOE ToJie. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHeIX BoiH. Illkama smekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH AJI COTOBOW CBS3H.

DIIeKTpOMaruuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOKMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BomnHoBbI€ cBOMCTBA CBETA.

JlabopamopHwvie pabomul u onvimol
N3yyenue cBOMCTB 3J1EKTPOMArHUTHBIX BOJIH C MIOMOIIIbI0 MOOUIIBLHOTO TeledoHa.

Pa3nen 11. CBeToBbI€ IBJICHUA

JlyueBasg mopenb cBera. Mcrounuku cBera. [IpsMonuHEWHOE pacmpOCTpaHECHUE
ceera. 3armenuss ConHua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpPa)KECHHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpenomiieHuss cBera. [lomHoe  BHyTpeHHee
OTpakeHHe cBeTa. Vcrnonb30BaHUE MOJTHOTO BHYTPEHHErO OTPAXKEHUSI B ONTHYECKUX
CBETOBO/JIAX.

JIunza. Xon nyueid B nuH3e. Onruyeckas cuctema (poroamnmnapara, MUKPOCKOIA U
Teneckomna. ['na3 kak ontuyeckas cucrema. biim30opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6emnoro ceera B ciektp. OnbiTel HetoToHA. Cl0’KeHUE CTIEKTPATbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpsiMmonuHerHOE pacpOCTPAHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tonyuyenue n3o0paxeHUH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
Onruueckuii CBETOBO/I.
Xon myde B cCOOMpArOIIEii TUH3E.
Xox JIyder B pacCEeUBArOIIEH JINH3E.
[Tonyuyenue n3o00paxxeHuil ¢ MOMOILbIO JIMH3.
[Tpunmun neiictBus Goroamnmnapara, MUKPOCKOIIA U TEIECKOIA.
Mopens riasa.
Pa3noxenue 0enoro cBera B CIIEKTP.
[Tomyyenue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophvie pabomul u onvimoi
HccnenoBanre 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT yrJja MajcHUsI.
N3ydyenune xapakTepruCTUK H300paKeHUs MPEAMETA B INTOCKOM 3epKajie.
HccenenoBanre 3aBUCHMOCTH YTJIa TIPEJIOMIICHHS CBETOBOTO JIyda OT YIJIa MajgcHUs
Ha TPAHMIIE «BO3TYX—CTEKIIOM.
[Tonydenne n300pa’keHHI ¢ ITOMOIIBIO COOMPAIOIIEH JTUH3BI.
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Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPATOIICH JTMH3BI.

OMNBITHI TTO Pa3NI0KEHHUIO OETTOr0 CBETA B CIIEKTP.

OMBITH IO BOCTIPUSITHIO I[BETA MPEAMETOB MPU WX HAOIOJACHUM Yepe3 IIBETOBBIC
(GUIBTPEL.

Pa3znen 12. KBanToBbI€ AIBJIEHUSA

Omneitel Pezeppopna m mnnanerapHas monens aroma. Monens aroma bopa.
Hcnyckanue u noriomieHue ceera arToMoM. KBaHThI. JIMHEWYaThie CIIEKTPBHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydernus. CTpoeHHe aTOMHOTO sipa.
Hyknonnasa monens aromuoro siapa. M3oromnel. Pagnoaktusnsie npeBpamienus. [lepuon
MIOJIypacrajia aTOMHBIX SAEP.

AnepHble peakuun. 3aKOHbI COXPAHEHUS 3apsIA0BOTO U MACCOBOI0 YUCEN. DHEPrus
CBA3M aTOMHBIX szep. CBs3p Macchl M 3HEpruu. Peakuuu cuHTE3a M JCIECHHS SIEP.
Ncrounuku sneprun ConHua u 3BE31.

SnepHas oHepreruka. JleMCTBUS paJMOAKTUBHBIX U3JIYyYEHUH Ha OJKHUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CnekTpbl U31y4EeHUs U MOTJIOMIECHHUS.
CnekTpbl pa3IMYHbIX Ia30B.
CnekTp Bomopoaa.
Habmonenue TpekoB B kamepe Buiibcona.
Pabota cuérunka HOHU3UPYIOIIUX U3ITYUEHUI.
Perucrpanus uzinyyeHuss npupOAHbIX MUHEPAJIOB U MPOAYKTOB.

JlabopamopHvie pabomul u onvimol

HaGmronenue CrutonHpIX U TUHEHYATBIX CIIEKTPOB U3TYYSHUS.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH
(o ¢potorpadusim).

N3mepenue paanoakTHBHOTO (oHa.

IHoBTOPUTEIHLHO-0000 AU MOYJIb

[ToBTOpUTENHHO-0000IIAIOIINN MOYy/Ib TIPETHA3HAYCH JUISI CHCTEMAaTU3alluu |
0000IIIeHNsT TIPEAMETHOTO COJAEPXKAHUS M ONbITa JESITEIBHOCTH, NPUOOPETEHHOTO
IpU M3y4YEHUU BCErO0 Kypca (U3MKH, a TaKkKe s MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 2K3aMEHY 0 (PU3UKE SISl 00yJaroImuXxcsl, BRIOPABIINUX 3TOT YIEOHBIN
MpeIMeT.

[Ipy W3y4eHWH NAaHHOTO MOMYJS PEATU3YIOTCS M CUCTEMAaTHU3HPYIOTCS BHIIBI
JIESITENBbHOCTA, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JIOCTHXKCHHE MPEAMETHBIX H
MeTaInpeIMETHBIX TUTAHUPYEMBIX pE3yJIbTaTOB o0y4JeHWS, dbopmupyeTcs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBIICHUH TIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSACHATH (PU3UUECKHE SIBICHHUSA,
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MPUMEHSSI TOJIYYCHHBbIE 3HAHUA, pellaTh 3aJadyd, B TOM YHCJIE KA4YE€CTBEHHBIE M
AKCIIEPUMEHTAIbHBIE.

[IpyuHIMIIHAIIBHO AEATEIBHOCTHBIN XapakTep JAHHOTO pa3eia pean3yeTcs 3a CUET
TOT'0, YTO OOYYAIOIIUECs BBIMOIHAIOT 3a1aHUsI, B KOTOPBIX UM MpeJjiaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUUYCCKUE
SIBJICHUS B OKPY’KAIOIIEW TPUPOJE U NTOBCEAHEBHOM KU3HU,

UCII0JIb30BaTh HAYUYHbIE METObI UCCIIEIOBAaHUS (DU3UYECKUX SIBIICHUI, B TOM YHCIIE
JUJT IPOBEPKH TUIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIC OCHOBBI Hanbojee BaXXHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HANPUMEp, MPAKTHUYECKOrO MCIIOIb30BAHUS PAa3JIUYHBIX HCTOYHHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAICHUS M COXPAHEHHUS BCEX HW3BECTHBIX BHUIOB
SHEPIUM.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenune ¢u3nKu Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHHs HANPABIEHO
Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare uzydeHuss pu3nkd Ha yYpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs
y oOyuaroierocsi 0yayT copMUPOBaHbI CIEAYIOUINE TUIHOCTHBIE PE3YIbTaThl B YACTH:

1) naTpMoTHYECKOr0 BOCIIUTAHMS:

IIPOSIBJIEHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nyecKoil HayKu;

[IEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3HUKOB;

2) rpa’KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

FOTOBHOCTh K aAKTUBHOMY YYacCTHIO B OOCYXKJEHUU OOIIECCTBEHHO-3HAYUMBIX
U OTUYECKUX NpOoOJEeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHXKEHUI
bu3uKy;

OCO3HAHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTHY€eCKOro BOCIIUTAHUS
BOCIIPHSITHE JCTETUYECKUX KadecTB (PH3WYECKON Haykw: €€ TapMOHHYHOTO
MIOCTPOCHUS, CTPOT'OCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

OCO3HAHHE IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOI'O MHCTPYMCHTA IO3HAHUS
MHUpa, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOM JIFOOO3HATEIBHOCTH, MHTEpeca K HCCIIECIOBATCIbCKON
eI TENLHOCTH;

5) hopmupoBaHus KyJbTYPbI 310POBbsi M SMOUMOHAJBLHOIO 0JIArONOJIYy4YHsi:
OCO3HAHHWE IIEHHOCTH Oe3omacHoro obOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU MPaBUil 0€30MaCHOTO TMOBEJICHUS] HA TPAHCIIOPTE,
Ha JIOporax, ¢ AJMEKTPUUECKUM U TEIIOBBIM 000pYA0BaHUEM B JIOMAIITHUX YCIOBUSX;
c(hOpMHPOBAHHOCTh HaBbIKa pedUIeKCHUH, MMPU3HAHUE CBOETO MpaBa Ha OMHOKY H
TaKOro e MpaBa y APyroro 4eJioBeKa;

6) Tpy10BOT0 BOCIIUTAHMS:

AKTUBHOE YYacTHE B PCIICHUHM TPAKTHYECKUX 3amad (B paMKaxX CEMbH,
00pa30BaTEIbHON OpTraHM3AIMK, TOpPOAa, Kpas) TEXHOJOTHYECKOW U COIMAIBLHOM
HAIPaBJICHHOCTH, TPEOYIOMNUX B TOM YHCTE U PU3NUECKUX 3HAHHM;

WHTEpPEC K MPAKTHIESCKOMY H3yUCHHIO PO eCcCrii, CBA3aHHBIX C (PU3UKOM;
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7) 3K0JI0rHYeCcKOro BOCIIUTAHUSA

OpHEHTAIls Ha MpUMEHEHNEe (U3UYECKUX 3HAHWU JJIA PEIIeHUs 3a1ad B 001acTH
OKpY KaromIel cpeIbl, TUITAHUPOBAHUS ITOCTYITKOB 1 OIICHKU MX BO3MOXKHBIX TMOCJICICTBUI
JUTSL OKPY>KAFOIIICH CPEIbI;

OCO3HAHME TJI00ATBHOTO XapaKTepa SKOJOTHISCKHUX MPOOJIeM | ITyTEeH UX PEIICHMSI;

8) ananTauuu K U3MEHSIIOIMMCH YCJIOBHAM COUMAJIBHON U NPUPOIHOI Cpelbl:

NOTPEOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUU HCCIEIOBAHUI M IPOEKTOB
(U3HYECKO HalPaBIEHHOCTH, OTKPBITOCTb ONBITY M 3HAHUSIM JIPYTHUX;

NOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO AESTEIbHOCTD;

noTpedHOCTh B GOPMHUPOBAHMU HOBBIX 3HAHUH, B TOM YHCIie (OPMYIUPOBATH UAEH,
MOHATHUSA, TUTIOTE3bI 0 PU3NUECKUX OOBEKTAX U SABJICHUSX;

OCO3HaHUE JePUIIMTOB COOCTBEHHBIX 3HAHWU M KOMIIETEHTHOCTEM B 00JacTH
(175637197

IUIAaHUPOBAHUE CBOEI'O Pa3BUTHSI B NPUOOPETEHUM HOBBIX (PU3MUECKUX 3HAHUM;

CTpEMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBSI3H IPUPOJIbI, 0OILECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (PU3NUYECKUX 3HAHUM;

OLICHKA CBOUX JCHUCTBUU C YUYETOM BIIMSHUS HA OKPYKAIOLIYIO CPENY, BO3SMOXKHBIX
ri100aJ1bHBIX ITOCIEICTBUH.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbraTe ocBOeHHS MporpamMmbl Mo (HU3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y  oOydawomierocs Oyayr  cpOpMHUpPOBaHbl  METANpPEIMETHBIE
pe3yabTaThl, BKJIIOYAIONINE ITO3HABATEIbHBIC YHUBEpCAIbHBIC Y4YeOHBIC EHCTBUS,
KOMMYHHUKAaTHBHBIE YHUBEPCAIbHBIEC ydeOHbIC IEHCTBHUS, pEryasSTHBHBIC YHUBEPCAILHBIC
yueOHbIE AeCTBUSI.

ITo3HaBaTeIbHbIC YHUBEPCAJIbHbIE Y4eOHbIC NEeCTBUS
ba3oBble 1oruyeckue AeicTBuA:

BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHBbIE NMPU3HAKH OOBEKTOB (SBIICHUN);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIUU, OCHOBAHUS
JUTs1 O0OOIIEHUS U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCMaTpUBaeMbIX (akTax, TaHHBIX
¥ HaOJTIOJCHUSX, OTHOCSIIIUXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U MPU M3yYEHUH (DU3MUECKUX SIBICHUU U
MPOIECCOB, JeNaTh BBIBOJABI C HCIONb30BAHUEM JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3AaMMOCBS3IX (DU3HMUECKUX BEIUYHH;

CaMOCTOSITETILHO BBIOMpATh CHOCOO pelmeHus y4deOHOM (u3nyYecKod 3anayu
(cpaBHEHHE HECKOIBKUX BAPUAHTOB PEIICHUS, BBIOOp Hanboiee MOIXOASIIEro ¢ YI4ETOM
CaMOCTOSITETTLHO BBIICTICHHBIX KPUTEPHEB).
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ba3oBble uccienoBarebCKue 1eCTBUS:

UCIIOJIb30BaTh BONPOCHI KaK HCCJICIOBATCILCKHA HMHCTPYMEHT ITO3HAHUS,

POBOJUTh TO CAaMOCTOSITEHHO COCTABICHHOMY IUTAHY OIBIT, HECIOXHBIHN
(U3UYCSCKHM  OKCIIEpUMEHT, HEOOJIBbIIIOe HCCIIeIOBaHUE (U3UYSCKOrO  SIBJICHHS,

OIICHUBATh HA MPUMEHUMOCTH U IOCTOBEPHOCTH HHGOPMAIIHIO, TTOTYICHHYIO B X0J1€
WCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITEJILHO  (POPMYJIMPOBATH OOOOIICHUS MW BBIBOJABI II0 pe3yibTaTam
MPOBEAEHHOT0 HAOJIIOICHHS, OIbITA, UCCIICIOBAHUS;

IIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3UYECKHX IIPOIECCOB,
a TaK)Ke BBIJIBUTATh TIPEINOIOKEHUS 00 HUX pa3BUTHUM B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora ¢ undopmanmei:

IPUMEHATh PA3JIMYHBIE METOAbl, HWHCTPYMEHTHI W 3alpoChl MpPU TIOUCKE
1 oTOope MHPOPMAIIMKM WM JAHHBIX C YYETOM NPEJIOKEHHOW yuyeOHOU (usnyeckoin
3a1a4y;

aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH  HMH(POPMALIHIO
pa3IMYHBIX BUAOB U (HOpPM MpEICTaBICHHUS,

CaMOCTOSITENIFHO BbIOMpaTh ONTUMAJIbHYIO (hOpMY MpeacTaBieHUs HHOpMaLUU U
WUIKOCTPUPOBATh PpEIIAEMbIE 3a1a4d HECIOKHBIMH CXEMaMH, AHArpaMMaMH, HWHOU
rpaduKoi U UX KOMOMHAIUSMH.

KoMmMmyHuKaTUBHBIE YHUBEpPCAJbHbIE YUeOHbIEe JeiiCTBUSA:

B XOA€ OOCYXJIeHHs y4eOHOro maTepualia, pe3yJbTaTOB JTa0OpaTOpPHBIX pPadoOT
U TIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TeMbl U BBICKA3bIBATH
WJey, HalleJICHHbIE Ha peIIeHHEe 3aJa4d W MoJJepkKaHue OJIaroXXelnaTeIbHOCTH
OOIIIEHUS;

COIIOCTABJISITh CBOM CYXKJIEHHUA C CYXICHUSMHM JIPYTMX YYaCTHUKOB JUAJIOTa,
O0OHapyXUBATh PA3IUINE U CXOJICTBO MO3HITUI;

BBIpakaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIMOJHEHHOIO (PU3UYECKOr0 OIbITa
(PKCIIepUMEHTa, UCCEA0BAHUS, IPOEKTA).

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHANBUIYaIbHON paOOThI
P pELIEHUU KOHKPETHOM (hU3MUECKO MpoOIIeMbl;

IPUHUMATh LIEJTU COBMECTHOU AEITEIbHOCTH, OPraHU30BbIBATH JACHUCTBUS IO €€
JOCTHXKEHUIO: PACIpEIeNiaTh POJu, 00CYXKIaTh MPOIECCHl U PEe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, IOCTUTAsl KaU€CTBEHHOI'O Pe3yJibTara 10 CBOEMY
HAIPaBJICHUIO U KOOPJAUHUPYS CBOM JCHCTBHS C IPYTUMHU WiICHAMU KOMaH/IbI,

OIICHMBATh KAa4eCTBO CBOEr0 BKjJaJa B OOMUH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO CHOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.
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PeryisiTuBHbIe YHUBEpPCAJIbHbIC Y4eOHbIE JEeHCTBUS
Camoopranu3amnus:

BBISIBJIITH TIPOOJIEMBI B KU3HEHHBIX M Y4YEOHBIX CHUTYyalUsAX, TPEOYIOMUX
TSI perieHusT GU3NIeCKUX 3HAHUH;

OPUEHTHPOBATHCS B PA3IIUYHBIX TMOIX0AAX MPUHATHS PelieHUH (MHIUBHIYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITETILHO COCTABJISITh AITOPUTM pelieHus] GU3NYECKON 3aauu WK TUIaHa
UCCIICZIOBAHUS C Y4YETOM HMEIONIUXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAThH MpeJiaraeéMble BapUAHThI PEIICHHIA,

JIeNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallMy U MIPEAJIaraTh MIaH €€ NU3MEHEHHUS;

OOBSACHATh NPHUYMHBI JOCTHXKEHHS (HELOCTHUKEHUS) PE3ylbTaTOB AESATEIbHOCTH,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATENBHOCTb (B TOM UYHCIE B XOJ BBIIOJIHEHUS
¢u3nyecKkoro HcCiaeloBaHUS WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENbCTB,
M3MEHMBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIINX TPYJHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejaoBeKa B XOJ€ CIOpa WIA JIUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

NpU3HaBaTh CBOE MPaBO Ha OMMOKY MpU peleHUH (U3NYECKUX 3a1ad WU
B YTBEPKJICHHIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuyeHus B 7 KJjacce NMpeIMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIUXCS YMCHHUMN:

UCTIONIb30BaTh TOHATHUS: (PU3NYECKHE W XUMHYECKUE SBIICHUS, HaOI0/IeHNUE,
OKCIIEPUMEHT, MOJEIb, THUIOTe3a, CIUHUIBI (GU3NYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BemlecTBa (TBEpHOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBW)KCHHWE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPacKTOpHs,
paBHOJCUCTBYIOIAs cui, Jaedopmanust (ympyras, IIacTU4YecKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IBI;

pasnuyath sBieHus (muddys3us, TEmIoBOoe BIKCHHWE YaCTUI[ BEIIECTBA,
paBHOMEPHOE NIBIDKEHUE, HEPABHOMEPHOE JIBIKEHHE, MHEPIUs, B3aUMOJICHCTBHE TeT,
paBHOBecHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIEHUS, Mepenada JaBIICHUS
TBEPABIMHU TEJIAMHM, JKUIKOCTSIMH W Tra3aMu, aTMOochepHOe TaBJCHHE, TUIaBaHUE TeT,
MIPEBPAIICHUS] MEXAaHMYECKOW DHEPTUU) TIO0 OMUCAHWUI0 HMX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIONIUX TAHHOE (PU3NUECKOE SIBIICHUE;

pacmo3HaBaTh MPOSIBJICHUE HM3YYCHHBIX (PU3MYECKHMX SBJICHUH B OKPYKAIOIIEM
MHpE, B TOM YHUCJIe PU3NIECKHE SIBICHHS B IPUPOJIC: IPUMEPHI IBHKEHUS C PA3TUIHBIMU
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CKOPOCTSIMU B KMBOW M HEXUBOW NPUPOAE, ACHCTBHE CUJIbl TPEHHUS B NPHUPOAEC U
TEXHUKE, BJIUSHUE aTMOC(EepHOro JaBieHUsS Ha KUBOW OpraHuU3M, IUJIaBaHHE pHIO,
phIUard B Telie YEJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/1ady B Yy4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

ONKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SBICHUS, WCIONb3YS
(dbuzmyeckre BeIUYMHbBI (Macca, 00bEM, TIOTHOCTh BEIECTBA, BpEeMsl, TyTh, CKOPOCTb,
CpenHsisi CKOPOCTb, CHJIa YIPYTOCTH, CHIIA TSIKECTH, BEC Tella, CHJIa TPEHHUs], JaBJICHUE
(TBEépmoro Tena, >KUAKOCTH, Tas3a), BBITAIKWBAIOIIAs CHJIA, MEXaHHYecKas padora,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(D(PUIIMEHT TMOJIE3HOTO JICUCTBUS
MEXaHU3MOB, KMHETHYECKas W MOTEHLHUaJbHAs DHEPrus), MpU OMUCAHUMU MPABUIBHO
TPaKTOBaTh (PM3MUECKUI CMBICIT UCTIONH3YEMBIX BEITUYHH, UX 0003HAUYCHUS U CIHHHIIBI
(bu3MUEeCKUX BEJIUYMH, HAXOAUTh (HOPMYJbl, CBS3bIBAIOLIME JaHHYIO (U3HUYECKYIO
BEJIMYMHY C JIPYTUMHU BEIWYMHAMH, CTPOUTH TpapUKU H3YyUYECHHBIX 3aBUCUMOCTEH
(bU3HYEeCKUX BEJIUYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS W TPOIECCHI, HCIOIB3YS
npaBuiia CIOXKEHHsI Cui (BJOJb OMHOW TpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH
ApxumMena, mpaBUIo paBHOBECHs pbiyara (0Ji0Kka), «30710TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKON JHEpruu, MPU 3TOM JaBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA W 3alUCBhIBATh €r0 MaTEeMAaTHYECKOE BHIPAKEHUE;

OOBSACHATHh (PU3UYECKHUE SIBIICHUS, TPOIECCHl W CBOWCTBA TEl, B TOM YHCIE H
B KOHTEKCTE CHUTYallMii MPaKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa: BBISBISTH
MPUYUHHO-CJICICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHWE W3 1—2 JIOTUYECKUX IIaroB
c onopoii Ha 1-2 W3yYEeHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUM, (DU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€THple 3a1auyd B 1—2 JCHCTBUS, HUCIIONB3YsSd 3aKOHBI U (hOPMYJIBI,
CBSI3bIBAOIIME (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aul 3aMUCHIBATh
KpaTKoe YCIOBUE, MOJCTaBIATh (U3UYECKHUE BEIMYMHBI B (OPMYJIBI U TPOBOJIUTH
pacy€Thl, HAXOIUTH CIIPABOYHBIC JaHHBIC, HEOOXOAUMBIE JIJIsl pELISHUs 3a/1a4, OLICHUBATh
PEAUTUCTUYHOCTH TTOMYICHHOU (PU3UYECKON BETMYHHBIL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (HUINYECKUX
METOZ0OB, B OIHMCAHUU HCCIEIOBAHUS BBIJEISATh IPOBEPSIEMOE MPEANOIOKEHHUE
(rumotesy), pa3inyaTh U UHTEPIPETUPOBATH MOITYUYEHHBIN PE3yNIbTaT, HAXOAUTH OIIMOKU
B XO/JIE€ ONBITA, JAEJIaTh BBIBOABI I10 Er0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI 110 HAOMIOJACHUIO (GU3MUECKUX SIBICHUN WM (U3NUECKHUX
CBOMCTB Tell: (OpMYJIUPOBATH IPOBEPSIEMbIE TPEANONOKEHUS, COOMpPaTh YCTAaHOBKY
U3 MPEIOKEHHOTO 000PYI0BAaHMSI, 3aMTUCHIBAThH XOJ OIBITa U (JOPMYIHPOBATH BHIBOJIBI;

BBITIONHSATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACCHI Tella, 00bEMa, CHIIbI
U TeMIEepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MMOKa3aHus MPUOOPOB C yUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BEIIMYMHBI OT APYTOU
C UCTOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO ABUKYIIIETOCS
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Tena OT BPEMEHHU JIBIKCHMSI Tela, CHJIbl TPEHHUS CKOJIbKEHHS OT Beca Tela, KayecTBa
00pabOTKM TOBEPXHOCTEM Tel W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAIU
COTPUKOCHOBEHHUS TeJl, CHJIbI YIPYTOCTH OT Y/UIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH
CWIbl OT 00bEMa NOrpyKEHHOM YacTU Tejla M OT IUIOTHOCTH KHUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO OIPY’KEHO TEJNO, YCIOBUI
TUTaBaHMS TEJ, YCIOBUN PaBHOBECHsI pbluara M OJOKOB, yU4aCTBOBaTh B TUIAHWPOBAHUU
y4eOHOr0 HCCIIEOBaHMs, COOUpPATh YCTAHOBKY U BBINOJHATH H3MEpPEHUs, Clenys
NpeIIOKEHHOMY  TUTaHy, (HUKCHUpOBaTh pe3yabTaThl TOTYyYEHHOW 3aBHUCHMOCTH
bu3nyecKuX BENIUYUH B BUJE NPEIOKCHHBIX TaONHIl U TpaduKOB, AENaTh BBIBOIBI
0 PE3yJIbTaTaM MCCIICIOBAHUS;

IPOBOJNUTH KOCBEHHbIE M3MEPEHHsS (PU3NUECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
KHUIKOCTH W TBEPAOrO Tela, CHiIa TPEHHUS CKOJIBXEHHs, JJaBlIEHHE BO3yXa,
BBITAJIKUBAIOIIAS CHJIA, ACUCTBYIOIIAS Ha MOTPYXKEHHOE B KUAKOCTD TENO, KOOPPUITUESHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON UHCTPYKIIMU: TIPU
BBITIOJTHEHUH HM3MEPEHUN CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUHCIATH
3HAUYEHNE UCKOMOM BEJIMYHHBIL;

coO0aTh MpaBWia TEXHUKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000pyIOBaHHUEM;

yYKa3bIBaTh TPHUHITUIIEI JEHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY/IbI, OAPOMETpP, phIYar, MOABUKHBIN U
HEMOJIBIXKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTB;

XapaKTepU30BaTh TPHUHIIMIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOM Ha HMX oOmucaHus (B TOM 4YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBOJIa, THAPABINYECKUN IPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOM HAacoc,
apeoMeTp), UCIONb3Ysl 3HAHHUS O CBOWCTBAX (DU3UYECKUX SIBJICHUNW U HEOOXOIHUMBIE
¢bu3nyecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TPUMEPHl (HAXOAUTH HHPOPMALMIO O NpPHUMEpPax) MPaAKTHIECKOTO
UCTIONb30BaHUSl (PU3MYECKUX 3HAHMNA B TOBCEIHEBHON KHU3HU ISl OOECHeYeHHUs
Oe3omacHOCTH TIpu OOpaIlieHHH C NpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUS 3I0POBbsI U COOJIIOIEHUS HOPM IKOJIOTMUECKOI0 TIOBEICHHS B OKPY KaIOIIEi
cpene;

OCYUIIECTBJISATh OTOOP MCTOYHUKOB HHGopmanuu B MHTepHETe B COOTBETCTBUU
C 3a/IaHHBIM TOMCKOBBIM 3aIIPOCOM, HAa OCHOBE UMEIOIIUXCS 3HAHUHN U IMTyTEM CpaBHEHUS
pPa3IUYHBIX UCTOYHUKOB BBIIENATHh UH(OpPMAIKIO, KOTOpas SIBISETCS MPOTUBOPEUNBON
WJIM MOXKET OBITh HEJIOCTOBEPHOIA;

UCIIONIb30BaTh MpPU BBINOJHEHWHU YUEOHBIX 3aJlaHUd  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOTO COJEpKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WNurepHer, BiuageTh nOpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHMUs
uHGOpMAITUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHbBIE U YCTHbIE COOOLICHHUS HAa OCHOBE
2-3 UCTOYHUKOB MH(pOpMaIK PU3NIECKOTO COACPKAHUS, B TOM YUCIIE MyOITUIHO

22



JIeNiaTh KpPaTKue COOOIIEHUS O pe3yiabTaTax MPOEKTOB WM y4eOHBIX HCCIEAOBAHHIMA,
IPU 3TOM I'PAMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA anmapaTr Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIVICHUE MTPE3EHTALINEH;

IPH BBITTOJIHEHUH Y4EOHBIX TPOEKTOB U UCCIIEAOBAHUM pacipenensiTh 00s13aHHOCTH
B I'pYMII€ B COOTBETCTBHUH C OCTABJICHHBIMU 33Ja4aMHU, CJIEIUTh 3a BBIIIOJHEHUEM IUIaHa
JICUCTBUM, aJIeKBaTHO OIICHHBATh COOCTBEHHBINM BKJIaJ B JEATEIBHOCTh TPYIIIIHI,
BBICTPAaMBATh KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHmy oOyueHus B 8 kjacce npenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Yy OOYUAIOIIHUXCA YMEHHUM:

MCIIOJIb30BATh MOHSTHS: MAcca U pa3MeEPbI MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIINYECKHE U aMOop(HbIE Tena,
HACBIIIEHHBIN U HEHACBILIEHHBIN Map, BIaXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSA
SHEprusl, TEMJIOBOW JIBUraTellb, FJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsl, 3JIEKTPUUECKOe
1oJie, IPOBOJHUKH U JUAIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

pa3nnuaTh SABJICHMS (TEIUIOBOE PACIIMPEHHUE U CKATHE, TEIUIONEpeada, TEIIOBOE
paBHOBECHE, CMAauyuMBaHHE, KaNWUIAPHBIE SBJIEHUS, WCIAPEHUE, KOHAEHCalus,
IUIABJICHHE, KpUCTaIA3aLUs] (oTBepaEBaHuE), KHIICHHE, Teruloneperaya
(TErIONpPOBOAHOCTh, KOHBEKIINS, U3JIyYE€HUE), SJIEKTPU3ALUs TEN, B3aUMOJICHCTBUE
3apsANI0B, JEHUCTBUS JEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JEHCTBME MArHUTHOIO MOJS HAa MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIUS) 10 OINHUCAaHUIO0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JAEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE;

pacrno3HaBaTh MNPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBICHUM B OKpPYKAIOIIEM
MUpE, B TOM 4YHclie (PU3UYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHUE U
KaNWUISIpHbIE SBJIICHUS B NPUPOJE, KPUCTAUIBI B Mpupojae, uziaydenue ComHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUUECKHE SIBICHUS B aTMOc(]epe, 3IeKTPHUUECTBO )KUBBIX OPTraHU3MOB, MATHUTHOE
noje 3emii, aperd MoiacoB, poib MAarHUTHOTO TOJIS JUISl )KM3HU Ha 3emiie, MOJIsIpHOe
CUSIHME, TP HTOM [E€PEBOJUTH IPAKTHUUECKYIO 3aJadyy B Yy4yeOHYIO, BBIJEIATH
CYIIECTBEHHbIE CBOMCTBA (TpU3HAKH) (PU3UUECKUX SIBICHUI;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (U3UYECKUE SIBJIICHHUSA, HCIHOJb3YA
¢usnyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSS SHEPrus, KOJIMYECTBO TEIUIOTHI,
yaellbHas TEIUIOEMKOCTh BELIECTBA, yJAEJIbHas TEIUIOTA IUIABJICHUA, YAENbHAs TEIIOTa
napooOpa3oBaHUsl, yAelbHas TEIUIOTAa CrOpaHUs TOIUIMBA, KO3()(UIIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOW MAIUMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/1YXa, DJIEKTPUUECKUN
3apsij, cuia TOKa, JIEKTPUUECKOE HAIIPSKEHUE, COIIPOTUBIIEHUE TPOBOIHUKA, YIEIbHOE
COIIPOTUBIIEHUE BEUIECTBA, paboTa W MOUIHOCTh 3JIEKTPHUUECKOr0 TOKA), MPU OMUCAHHUH
NPaBWJIBHO TPAKTOBATH (PM3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIUYUH, 0003HAUEHUS U
eIMHULBl (U3MUECKUX BEJIIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(¢u3NYEeCKyl0 BEIMYMHY C JPYTUMHU BEJIUYMHAMH, CTPOUTh TIpapuKd H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOLECCHI, HCIOIb3Ys
OCHOBHBIE€ TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHUS BEIIECTBA,
MPUHIMI CYNEPIIO3ULMH T0JIel (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsi/a,
3akoH OMa 1 yyacTka uenu, 3akoH J[koyns—JleHna, 3aKOH COXpaHEHHs] SHEPruu,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aHCHIBATh €70 MaTEMaTHUECKOe

BBIPAXKEHUE;
OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyalMid  NPAaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYMUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTMYECKHX MIAaroB ¢ onopou Ha 1-2
W3yYCHHBIX  CBOWCTBA  (PU3MUECKUX  sBJICHUH, (DU3NUYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEW;

pemaTth pacu€THble 3a7ayd B 2—3 JACHCTBUS, UCIOIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIINE (PU3UUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aud 3aMUCHIBATh
KpaTKO€ YCJIOBHE, BBISBJISATH HEIOCTATOK JAHHBIX JJIs PEIICHHs 3ajlayd, BHIOMpATH
3aKOHBI U OPMYJIbI, HEOOXOAUMBIE JJIsI €€ pelIeHuUs], MPOBOAUTh PACUEThl U CPABHUBATH
MOJIYYCHHOE 3HaUCHUE (DU3UUECKOI BETUYMHBI C U3BECTHBIMU JJAHHBIMHU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (HUINYECKUX
METOJOB,  HWCIOJb3ysl  ONUCAHME  UCCIEAOBAHUS,  BBIACIATH  MPOBEPIEMOE
MPEANOJIOAKEHNUE, OLECHUBATh MPABUWIBLHOCTh TMOPSAKAa TMPOBEACHUS HCCIEIOBAHMUS,
JienaTh BbIBOJIbI;

MPOBOJIUTH OIBITHI O HAOMIOACHUIO (U3UYECKUX SBICHUN WU (UIHIECKUX
CBOMCTB TeJN (KamWUISIPHBIC SBJICHUSI, 3aBUCUMOCTH JAaBJICHUS BO3yXa OT €ro 00béMa,
TEeMIIEpaTyphbl, CKOPOCTU TPOIIECCa OCTHIBAHUS M HArpEeBaHUsS MPU U3JIYYEHUU OT IIBETa
u3iiyyarome  (morjomaromiei)  MOBEPXHOCTH, CKOPOCTb  HCIAPEHHS]  BOJBI
OT TeMIepaTypbl >KUJIKOCTH U IUIOMIAJAX €€ TOBEPXHOCTH, OJJIEKTpU3AIUS Tel H
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsioB, B3aMMOJCUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJIN3alldsl MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO MOJIsS
Ha TPOBOJHHMK C TOKOM, CBOMCTBa SJEKTPOMAarHuWTa, CBOWCTBA D3JIEKTPOJIBUTATEIS
MOCTOSIHHOT'O TOKa): (opMylIHupoBaTh TNPOBEpsSiEMblEe MPEANONOKEeHHs, COOUpaTh
YCTaHOBKY U3 MPEITIOKEHHOTO 000pYA0BaHUs, OMTUCHIBATH X0 OMbITAa U ((OPMYJIUPOBATH
BBIBO/IbI;

BBITIOJIHATh MPSAMBIE HM3MEPEHUS TEMIIEPATyphbl, OTHOCHUTEIIBHOW BIAXXHOCTHU
BO3/lyXa, CHJIbl TOKAa, HANPSOKEHHS C HCIOJIb30BAHUEM AaHAJIOTOBBIX TMPUOOPOB U
JATYUKOB (DU3UYECKUX BEJIMYMH, CPAaBHUBATH pPE3YJIbTAaThl H3MEPEHHN € Yy4ETOM
3a/1aHHOM a0COIIOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEA0OBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYMHBI OT JPYrou
C HMCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTHBIICHUS MPOBOJHUKA
OT €ro JUINHBI, IJIOMIaJAN MONEPEYHOTO CEYEHUS U YAEIbHOTO COMMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOJAHUK, OT HAMPSIKEHUS! HA MPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIENOBATEILHOTO U TapaJJIEIbHOTO COCIUHEHUN MPOBOJIHUKOB):
TUIAHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAHOBKY W BBITIONHATH MU3MEPEHUS, CIEIys
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MPEAJIOKEHHOMY IIJIaHy, (DUKCUPOBATH PE3YJIbTATHI MOJTYYEHHON 3aBUCHMOCTH B BUJIE
Tabnuil ¥ rpaduKoB, eNaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIECOBAHUS;

IIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MIECKUX BETUIHH (yIeTbHas TeIIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, Pa00Ta M MOITHOCTh JJCKTPUIECKOTO TOKA):
IUIAaHUPOBAaTh U3MEPEHHUs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPENJIOKEHHON MHCTPYKIIUH, U BEIYUCIISATh 3HAUCHHE BEIMYUHBI;

coOI0JIaTh MpaBWia TEXHUKU OE€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepHU30BaTh TPHUHIMIBI JEHCTBUS W3yYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPONCTB C OMOpOM Ha WX OMHCaHUSA (B TOM YHCIE: CHCTeMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOMHA, aMmIepMETp, BOJBTMETP, CUYETUYHUK DIICKTPUUECKOU
SHEPTUH, DJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTelIbHbIE AJIEKTPONPHOOpPHI
(mpuMepsl), DIEKTPUYECKHE NPEOXPAHUTENTH, JJIEKTPOMATHUT, SJIEKTPOJABUTATEIh
MOCTOSTHHOTO TOKa), HCHOJB3yS 3HAHWS O CBOWCTBAX (PU3WYECKHX SIBICHUN U
He0oOXoMuMbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIbHBIE MPUOOPHI
M0 CXE€MaM U CXeMaTHUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEoCTaT), COCTaBISATH
CXEMBI JJIEKTPUUYCCKUX IETed C TOCIeIOBATEIbHBIM M TapaJlIeIbHBIM COCTUHEHUEM
AJIEMEHTOB, pa3jinyas YCIOBHbIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPUUECKUX IIETEeH;

NPUBOJIUTH TPUMEPHl (HAXOAUTh WHGOPMAIUIO O MPUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NUYECKUX 3HAHWM B TIOBCEAHEBHOM KU3HM JJIsI OOECIeueHus
0e30macHOCTH MU 00paIlleHUH C TPUOOpPaMH U TEXHUYECKUMHU YCTPONUCTBAMH, COXPAaHEHUS
3JI0POBbS 1 COOJIIOICHUSI HOPM 3KOJIOTMUECKOT0 MOBEACHUS B OKPYKAIOIIEeH CPE/IE;

OCYIIECTBIIATh TMOWUCK WH(MOpMmaruu ¢usndeckoro coaepxanusi B MHTepHerTe,
HAa OCHOBE HMMEIONIMXCS 3HAHUM W TYTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATh WH(OpMAIUIO, KOTOpasi SBISETCS MPOTHUBOPEYMBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUU Yy4EOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (HU3UYIECKOTO COACpKAHMS, CIPABOYHBICE MaTepHaNbl, PECYpPChl CETH
WNHTepHer, BruageTh mnpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUS
uH(OpMAITUU U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHBIE MHCHbMEHHBIE M KPATKHWE YCTHBIE COOOIIEHHUs, 0000Ias
nH(pOPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DPM3MYECKOTO COACp>KaHUS, B TOM YHCIIE
nyOJUYHO  TPENCTABIATH  PE3yJbTaThl  MPOEKTHOM WM HCCIEA0BATENbCKOU
JESATENBHOCTH, TIPH 3TOM TPAMOTHO HCIOJB30BaTh M3YYCHHBIM MOHATHHHBIN ammapar
Kypca (pU3UKH, COMMPOBOXK/IATH BHICTYIUICHHUE MTPE3CHTAIINCH;

IIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HUCCIENOBaHUNA (PU3MYECKHUX IMPOIIECCOB
pacnpeneisTh 00s3aHHOCTH B TPYNIE B COOTBETCTBUU C TOCTABIICHHBIMU 3a/1auaMU,
CIEIUTh 3a BBINOJHEHUWEM IUIaHA JCHCTBUH M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OIICHMBaTh  COOCTBEHHBIH BKJIAX B  JCATCIBHOCTh  TPYNIBI,  BBICTPAWBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, TIPOSIBIISISI TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.
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K konny oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y O0YUAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh TOHSTHS: CHUCTEMa OTCU€Ta, MarepuaibHasi TOYKa, TPAEKTOPUS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOro NBWXKeHus, aedopmanus (ynpyras, rmjiacTuueckas),
TpEHHE, IEHTPOCTPEMHUTENLHOE YCKOPEHUE, HEBECOMOCTh U NIEPETPY3KH, IICHTP TSHKECTH,
aOCOIIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tea, paBHOBECHE, MEXAHUYECKUE
KosieOaHwsI ¥ BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUs, aib(a-, 0eTa- 1 raMMa-u3IIy4eHUs], U30TOIIbI, siJIepHAst SHEPTEeTUKA;

pasynuath SABJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIMHEHHOE JBUKECHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBW)KCHHE, CBOOOTHOE TaJCHUE Tell, PABHOMEPHOE
JIBIDKCHHE 10 OKPYXXHOCTH, B3aMMOJIEHCTBHE TeJI, PEaKTUBHOE JBIDKCHHE,
KoJieOaTenbHOE NBWKEHUE (3aTyXalollMe U BBIHYXKJCHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIB>KEHUE, OTPAXKEHUE 3BYKA, IPSMOJIMHEWNHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MIPEJIOMJIEHUE CBETA, NIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE OEI0oro cBeTa
B CIEKTP U CJOXEHHE CHEKTPaJbHbIX IIBETOB, AUCIEPCUSl CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWUATOI0 CIEKTPA U3TYyUEHHUSI) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (PU3nUecKoe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (U3NUECKUX SBJICHUM B OKPYKAIOLIEM MUPE
(B TOM uncie pu3nyecKue sIBJICHUs B IPUPO/JIC: MPWIMBBI U OTJWBBI, ABUKEHUE TIIaHET
CoHe4YHOI CHCTEMBI, PEAKTUBHOE JABUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPSACEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAaMH, 23XO, IBETa Tell,
ONTMYECKHWE  SIBJICHUS B  TPUPOJE, OHOJOTMYECKOE  JCHCTBHE  BHIMMOTO,
yIbTPa(UOIIETOBOTO M PEHTICHOBCKOTO W3JIy4YCHHUH, €CTECTBEHHBIA PagMOAKTHBHBIN
($hoH, KOCMHYECKHE JTydd, PATHOAKTHBHOE U3ITYICHHE PUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaAMOAKTUBHBIX HW3JIYYEHHM HAa OpraHu3M 4eloBeKa), MNpH OSTOM NEpPEeBOJIUTH
MPAKTUUECKYIO 3aJayy B y4e€OHYIO, BBIJCIATH CYIICCTBEHHbIC CBOMCTBa (MPHU3HAKH)
(buU3HYECKUX SBICHUM;

OMUCHIBATh HU3YUYEHHBIE CBONCTBA Te€l M (U3UUECKUE SIBICHUS, HCIOIb3Ys
bu3nyuecKkue BENMYUHBI (CpeAHssi 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBIDKCHUH, YCKOpPEHHUE, MepeMelleHHue, MyTh, YIJIOoBas CKOPOCTh, CHJIa TPEHUs, Cuia
YOPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOTHOTO MaJeHUs, BEC Tela, UMIYJILC Tea,
UMITYJIbC CHJIbI, MEXaHHUYECKass padoTa W MOIIHOCTb, MOTEHIMAJIbHAS DHEPrus Tena,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, NMOTEHUMAJIbHASI HHEPIrUsl CXKATOW NPYKUHBI,
KUHETUYECKAasl SHEPrusl, MOJTHAs MEXaHWYeCKasi SHEPrusl, IEPUOJ] U 4acToTa KojieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMJIEHUST CPellbl), MPU OMUCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICIH
WCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS M €IUHHUIIBI (PU3UUYECKUX BEIUYUH, HAXOAUTh
(bopMyJIbl, CBS3BIBAIONIME JNAHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYUHAMM,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITMYHH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBICHUS W TPOLIECCHI, HCIOIb3Ys
3aKOH COXPAaHEHHsI DHEPTHH, 3aKOH BCEMHPHOIO TATOTCHHSI, MPUHIIUI CYNEPIO3UITNU
CWJI, TPHWHIMI OTHOCHTENHLHOCTH [amwies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEITOMIICHHUS CBETa, 3aKOHBI COXPAHCHHSI 3aPSIOBOTO
M MacCOBOTO 4YHCEN TPH SACPHBIX pEaKmusIX, MPH 3TOM JaBaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA M 3aITUCHIBATH €0 MAaTEMaTHICCKOE BRIPAKEHNUE;

OOBSACHATH (PU3MYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallui  TPAKTUKO-OPMEHTHPOBAHHOTO  XapakTepa:  BBISBIATH  MPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTHYECKUX IIAaroB ¢ ONOpoi Ha 2—3
W3YYCHHBIX  CBOWCTBA  (DM3WYECKUX  SABICHUH, (U3HYECKHUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemiath pacuéTHble 3a7aud (OmUparouMecs Ha CUCTeMYy U3 2—-3 ypaBHEHUN),
UCIOJIb3Ysl 3aKOHBI U (OPMYJIbl, CBSI3bIBAIOIINE (PU3UYECKHUE BEIIMYMHBI: HA OCHOBE
aHaJM3a yCIIOBUSA 3a/1a4d 3alUCBhIBATh KPATKOE YCIIOBUE, BBIABIATH HEJIOCTAIOIINE WU
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOAMMBIC JIS PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATUCTUIHOCTD MOJYYEHHOTO 3HAYSHHS (PU3UIECKON
BEJTUYHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPHU TOMOIIH (HU3UIECKUX
METOJIOB,  HWCIIOJIB3yS ~ ONMHMCAHWE  MCCICIOBAaHUS,  BBIACIHATH  IPOBEpPsSEMOE
MPEANOI0KEHNEe, OIICHUBATh MPABWIBHOCTh TMOPSAKAa MPOBEACHUS HCCICIOBaHUS,
JIeNIaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3YJIBTATHl HAOIOICHHUI U OTBITOB;

IIPOBOJUTL OMBITHl MO HAOMIOMECHNUIO (U3UYECKUX SIBICHUNM WIH (PU3HIECKHUX
CBOHMCTB Ten (W3ydeHHE BTOpPOTrO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS DSHEPTHH,
3aBUCUMOCTb TIEpHOa KoJIeOaHUH IPYKUHHOTO MasTHUKA OT MacChl Ipy3a u KECTKOCTH
NPYXUHBl M HE3aBUCUMOCTH OT aMIUTUTYIbl MalblX KoJieOaHWU, TPSIMOJIMHENHHOE
pacnpocTpaHEHUE CBETa, pa3jioKeHHuE OeNoro CBeTa B CHEKTP, M3y4YeHHE CBOMCTB
M300paKEeHUS B IUIOCKOM 3€pKalie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparomiei
JUH3€, HAOMIOJICHUE CIUTONTHBIX U JIMHEWUYATHIX CIIEKTPOB M3ITYyUYEHUs): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO Ha0Opa 000pyAOBaHUS, OMUCHIBATH X0 ONBITA U
€ro pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI;

IIPOBOJIUTH TIPH HEOOXOAMMOCTH CEPHUIO MPSMBIX MU3MEPECHHM, ONPEesis CPEIHEe
3HaUEHUE U3MepseMON BeIMYMHBI ((POKYCHOE pacCTOsSHHE COOUpaIoIeld JIMH3BI),
000CHOBBIBATh BHIOOP CITOCOOa M3MEpPEHHUsI (M3MEPUTEIIBHOTO prbdopa);

IIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (PM3NUECKHUX BEJTUYHH C UCTIOIH30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTH ITYTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKECHUHU
0e3 HavaIbHON CKOPOCTH, MeprUoAa KoJeOaHUH MAaTEMAaTHIECKOTO MAasITHUKA OT JIJTUHBI
HUTH, 3aBUCHUMOCTH yTJIa OTPaXEHUS CBETa OT yrja MaJcHUS M YIJIa MPEITOMIICHUS
OT yIJIa TIaJICHMS): TUTAHUPOBATh MCCJICIOBAHHUE, CAMOCTOSTEIIFHO COOUPATh YCTaHOBKY,
(buKcHpoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUJE
Tabnuil ¥ rpaduKoB, ENaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIECOBAHUS;
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IIPOBOJUTH KOCBEHHBIE M3MEPECHUsI (PU3NYECKUX BEIMYUH (CPEOHSAS CKOPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUXEHUHU, YCKOPEHHE CBOOOJHOrO MaJIeHUs,
KECTKOCTh TPYXKUHBI, KOIPOUIMEHT TPEHUSI CKOJBKEHUS, MEXaHWYecKas padora u
MOIIIHOCTb, YaCTOTA U MEPUOJI KOJIEOaHU MAaTEMAaTHYECKOr0 U IPYKUHHOTO MasiTHUKOB,
OIITUYECKAsl CUJIa COOMPAIOLIEH JTMH3BI, PaJMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHMUS,
coOupaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIIEeays
NPEJIOKEHHOW HWHCTPYKUUM, BBIUHUCIATH 3HAUYEHHWE BEJIWMYMHBI M AHAJIM3UPOBATH
[IOJIy4YE€HHBIE PE3YyJIbTaThl C YUYETOM 3aJaHHOU MOTPELIHOCTH U3MEPEHUN;

cobmonaTth mpaBuWiIa TEXHUKH Oe3omacHOCTH mpu padboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJENE: MaTepruaabHas
TOUYKa, aOCOJIOTHO TBEPJOE TEIO, TOUEUHBIH HCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IJIaHETapHas MOJENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIIpa;

XapaKTepU30BaTh MPUHIMIBI JCUCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOI HAa UX OMHUCAaHUs (B TOM YHUCJE: CIIUIOMETP, JATYUKH MMOJOKEHUS,
PAcCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUYKH, NEPUCKOI, (hoToanmapar, ONTHYECKHUE
CBETOBOJIBI, CIIEKTPOCKON, JO3UMETpP, Kamepa BuibCoHa), HCIONB3ysS 3HAHMS
0 CBOMCTBax (PM3MUYECKHX SIBJICHUN U HEOOXOIMMBbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MPU PEUICHUU
y4eOHO-MPAKTUYECKUX 3a/lady, ONTHYECKHUE CXEMbI JUIsi TOCTPOEHHUs HN300paKeHUM
B IUIOCKOM 3€pKajie U cCOOMparonieil JuH3e;

OPUBOJIUTH TPUMEPHI (HAXOAUTH HHPOPMALMIO O MpPHUMEpPax) MPaAKTUIECKOrO
UCIOJIb30BaHUSl (PU3MYECKMX 3HAHUW B TOBCEIHEBHOW >KU3HU HJisi OOecredeHus
0e30macHOCTU TMpU  OOpalieHUH C NpuboOpaMH MU TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUs 310POBbsI U COOJIIO/IEHUSI HOPM SKOJIOTMYECKOTO MOBEJEHUS B OKpYKarouen
cpexne;

OCYUIECTBJISTh TMOUCK HH(pOpManuu Quanyeckoro conaepxxanus B HWHrepHere,
CaMOCTOSITETIbHO (POPMYJIUPYS TMOMCKOBBIA 3ampoc, HAXOAUTh IYTHU ONpEAeSICHUs
JIOCTOBEPHOCTH TIOJIy4eHHOM WHGOpMAIlUd Ha OCHOBE WMEIOIIUXCS 3HAHUN U
JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUU Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MUECKOro COAEp KaHMs, CIPABOYHBbIE MAaTEpHUalbl, PECYPChbl CETH
WurepHer, Buajgerh mnpuéMaMu KOHCIEKTHUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE THCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaIMM W3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COAEpKaHUA, TyOIUYHO
IIPEJICTABIIATh PE3YIbTAThI IPOEKTHOM MIIM UCCIIE0BATEIIbCKON AESTEIBHOCTH, IPU 3TOM
IPaMOTHO UCIIOJIb30BaTh M3YyUEHHBIM TOHATUHUHBIN ammapaT HM3y4aeMoro pasjena
GU3NKKM ¥ COMPOBOXKAATh BBICTYIUIGHHWE TIpe3eHTaIuell ¢ y4€ToM OCOOCHHOCTEH
ayJIMTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHMUE

7 KIIACC
Ne HaumenoBanne KonuuectBo | [Iporpammuoe conepkanne |  OCHOBHBIC BUJIBI ICATEILHOCTH 00YUYaAONIUXCS
/T pa3IesioB U TEM 4acoB

y4eOHOro npeameTa

Paznen 1. ®u3uka u ee pojnb

B MO3HAHUHU OKPYKaromero Mmmpa

BenuuuH. Gusnueckue
npudopsl. [lorpemHocts
M3MEpPEeHUH
MexnynapoHas cucrteMa
€AVHULL

1.1 | ®uzuka — HayKa 2 dusnka — HayKa o Tpupojie. | BeisiBienue paznuunii Mexay GU3NYECKUMU U
0 MpupojIe SIBrieHust IPUPOIBI. XUMUYECKUMU TTPEBPAICHUSIMHU.
dusnueckue SIBICHU: Pacnio3naBanue u kinaccudukanms Gu3ndecKux
MEXaHUYECKHUE, TCIJIOBLIC, | SIBJICHUI: MEXaHUYCSCKHUX, TEIJIOBEIX,
AJIEKTPUYECKHE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIE, Habmronenne u onvcanne PuU3nuecKux sSBJICHUN
3BYKOBBIC
1.2 | ®uznueckue 2 dusnueckue BEIINYUHEI. OmnpeneneHue 1EeHbI JEICHUS IITKAIbI
BEJINYUHBI N3mepenne pusnyeckux U3MEPHUTEIHHOTO Mpudopa.

N3mepenne TUHENHBIX pa3MepoB Te U

IPOMEXYTKOB BPEMEHU C YUETOM MOTPEITHOCTEH.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENA.
N3mepenue TemmepaTrypsl IpU MOMOIIH
KHUJKOCTHOIO TEPMOMETPA U AaTUHUKa
TEMIIEPATYPBHI.

BellosIHEHHE TBOPYECKUX 3a1aHUN 10 TIOUCKY
CII0CO00B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIPUMEP, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJBIINX PACCTOSIHUIM, MAJIBIX
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MIPOMEKYTKOB BpeMeHu. O0cyxieHne
IpeajiaraéMbIx crocoooB

1.3. | EcrecTBEeHHO- 2 Kak ¢uzuka u npyrue BoiaBrkeHue runores3, 00bACHIIOMIUNX TPOCTHIE
HAy4YHBII METOJ €CTECTBEHHBIE HAYKH SABJICHUS, HAIIPUMED:
NO3HAHUSA U3Y4aroT IPUPOLY. — [I0YEMY OCTAHABJIMBAETCS ABUKYILEECS
EcTecTBEeHHO-HAay4YHBIN 10 TOPU30HTAIIBHON ITOBEPXHOCTH TEIIO;
METO]I TO3HAHUS: — II0YEMY B JKAPKYIO IIOTOAY B CBETIION OLEXKIE
HaO0II0/ICHUE, TOCTAaHOBKA MpOXJIaHEN, yeM B TEMHOU. [Ipennoxenne
Hay4HOT' O BOIPOCa, CIIOCOOOB MPOBEPKU TUITOTES.
BBIJIBUOKEHUE TUIIOTE3, IIpoBeneHune nccnenoBanms 1o MPOBEPKE KAKOU-
HKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIIOTE3, O0bICHEHUE [TocTpoenune npoctelux Moene puandeckux
HaA0JII0/1aEMOT0 SIBJICHUS. ABJICHUM (B BUJI€ PUCYHKOB MJIM CXEM), HAITPUMEDP
Onucanue pU3NUECKUX [TaJICHAE ITPEAMETA; IPSIMOJIMHENHOE
SIBJICHUM C TIOMOILBIO pacrpoCTpaHEHUE CBETA
MOJENEN
Uroro no pazneny 6
Pasnean 2. IleppoHayasibHbIe CBeAeHUS 0 CTPOCHUM BellecTBa
2.1 | CTpoenue BemecTBa 1 CrpoeHue BemecTna: Halntonenue u nHTEpnpeTanys OnbIToB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepbl. OMbITHI,
JTIOKa3bIBAIOIIINE
JTUCKPETHOE CTPOCHHE
BEIIIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHUU BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3TUYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTIONBb30BaHuEeM (hoTorpaduii, MOITyIeHHBIX
Ha aTOMHOM CHUJIOBOM MUKpockone (ACM) —
nabopartopHas pabora o teme: «OreHka
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IuameTpa aToMa METOAOM PsJIOB
(c ucnonp3oBanueM gororpaduii)».
Onpenenenue pa3MepoB MaJIbIX TeI

2.2 | JIBwxeHue u
B3aMMOJICHCTBHE
YaCTHII BEIlleCTBa

JIBMOKEHME YaCTHIL
BeniecTBa. CBs3b CKOPOCTH
JIBUKEHU S YaCTHII

C TEMIIEPATYPOU.
bpoyHoBcKkoO€ nBMXKEHUE,
nuddy3us.
BzanMonenicTBre 4acTHII
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

HabGntonenue u o0bsicHeHHE OPOYHOBCKOTO
TBYKEHUS U siBTIeHUs quddy3nm.

[IpoBenenue n 00BICHEHHE OMBITOB

10 HaOJIIOJIEHUIO TETJIOBOT'O PaCUIMPEHNUS T'a30B.
[IpoBenenme u 00BICHEHUE OMBITOB 10
O0HAPY>KEHHIO CHJT MOJIEKYJISIPHOTO IPUTSKEHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHblie
COCTOSIHUSA BEIECTBA

ArperaTHble COCTOSHUS
BEILIECTBA: CTPOCHHE ra30B,
KUIKOCTEU U TBEPIIBIX
(KpUCTAIIITUYECKHUX ) TEN.
B3anmocBs3b Mexy
CBOMCTBAMH BEIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnucanue (¢ UCIOJIb30BAaHUEM MTPOCTHIX
MoJIeJiel) OCHOBHBIX Pa3JIMUUid B CTPOCHUH T'a30B,
KUJKOCTEN U TBEPJIBIX TEIL.

OO0bsicHEHNE MAJION CKUMAEMOCTH KUAKOCTEN U
TBEPABIX TeJl, OOIBIION CKUMAEMOCTH Ia30B.
OObsicHeHne coxpaHeHust POpMbI TBEPIBIX TEN U
TEKY4YECTH KUJIKOCTH.

IIpoBeneHne OnbITOB, JOKA3bIBAIOIINX, YTO

B TBEPJOM COCTOSIHUU BOZbI YACTUILIBI HAXOIATCS
B CpPEJIHEM JaJibllie APYT OT Jipyra (MIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIIEHNE B3aUMOCBA3U MEXY
OCOOEHHOCTSIMU arperaTHbIX COCTOSTHUI BOJIBI U
CYILIECTBOBAHHEM BOJIHBIX OPTraHU3MOB

(MC — 6uonorus, reorpadus)

Uroro no pazneny
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Pa3znen 3. /IBU:KeHHEe M B3aMMO/IeliCTBHE TeJl

3.1 | Mexaunueckoe 3 Mexanunueckoe aBmwxkeHue. | MccnenoBaHne paBHOMEPHOTO IBUKECHUS,
JIBIYKEHUE PaBHOMEpHOE 1 OIPEEIICHUE €r0 MPU3HAKOB.
HepaBHOMEpHOE ABKeHHe. | HabmoneHne HepaBHOMEPHOTO JBUKEHUS U
Cxopoctb. CpenHsis OIIPENIETIEHUE €r0 OTIIMYUI OT PABHOMEPHOI'O
CKOpPOCTb IpU JIBUYKEHUS.
HEPaBHOMEPHOM OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO
JMBYOKCHUH. Pacuér myTtu 1 | IBMKEHUS (IIAapHUKa B )KUIKOCTH, MOJEIH
BPEMEHHU JIBUKEHUS AIEKTPUYECKOT0 aBTOMOOWIIS U T.1T.).
Omnpenenenue cpeTHEr CKOPOCTH CKOJIbXKEHUS
Opycka Wiy I1apuKa 10 HaKJIOHHOM IIOCKOCTH
Pemenue 3aa4 Ha onpeeeHue My TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOI'O JBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTU ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Nuepuus, macca, 4 Asnenue unepuuu. 3akoH | OOBsICHEHUE U POTHO3UPOBAHUE SIBJICHUH,

IIJIOTHOCTD

vHepuuu. Bzanmonencreue
TeJI KaK IPUYnHA
W3MEHEHUSI CKOPOCTH
JIBIDKEHUS Ten. Macca Kak
M€pa HHEPTHOCTH TEJIA.
II;moTHOCTH BeliecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eqUHUIIE O0BEMA
BEIlIECTBA

00yCIOBJIEHHBIX HHEPITUEH, HAIIPUMEP, YTO
MIPOUCXOJIUT TTPH TOPMOKCHHUH U PE3KOM
MaHEBPE aBTOMOOMIIS, TIOUEMY HEBO3MOXKHO
MT'HOBEHHO MTPEKPATHUTh JIBDKCHHE HA BEIIOCHIICIIC
WIM caMOKaTe | T. 1.

[IpoBeneHME U aHATU3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBKEHUS TEJIa B PE3yNIbTaTe JEHCTBUS HA HETO
JIPYTHX TEIL.

Pemenue 3a1a4 Ha ompeielIeHUE MAacChI TENA, €ro
00BbEMA U IJIOTHOCTH.
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IIpoBeneHne u aHAIN3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJIa OT €r0 Macchl IpH
B3auMoielcTBUM Tell. MI3Mepenue Macchl Tena
Pa3JIMYHBIMU CIIOCOOAMHU.

Omnpenenenue MIOTHOCTH TeNa B pe3yjIbTaTe
M3MEPEHUS ero MacChl U 00bEMa

3.3

Cuia. Buap! cun

14

Cwita kak XxapakTepuCTHKa
B3aMMOJCUCTBUS TEI.
Cuita ynpyrocTu 1 3aKOH
I'yka. M3mepenune cuiibl

C MOMOIIIBIO JUHAMOMETPA.
SIBIIEHHE TATOTEHUS U CUJIA
TskecTH. Cuiia TSHKeCTH
Ha JPYTUX IUIAHETaX.

Bec tena. HeBecoMoCTb.
Cnoxenue cui,
HAIPaBJIEHHBIX 10 OAHOU
IIPSMOM.
PaBHozelcTBYyIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbYKCHUS U TPEHUE
1nokosi. TpeHue B npuponae
1 TEXHUKE

N3yuenne B3auMOAEHCTBUS KaK TPUIHHBI
M3MEHEHUS CKOPOCTH TeJla WIIH ero e opMaIiu.
OnucaHue peaibHbIX CUTYaIMi B3aUMOICHCTBUS
TEJ C IOMOIIbIO MOJIEEH, B KOTOPHIX BBOAUTCS
MOHATHE U U300paKEHHUE CHUITHI.

N3yuenue cuibl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YIJTMHEHUS
PE3UHOBOTO IIHYpa WU MPYKUHBI

(c moctpoenueM rpaduka).

AHanu3 NPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS ICUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msda, KpOCCOBOK, BETOK JepeBa

U 1p.).

AHanu3 CUTyalri, CBSI3aHHBIX C ABJICHUEM
TATOTCHMUS.

OOBsCHeHHE OPOUTANTBHOTO IBHUKEHHUS IIAHET

C MCIIOJIb30BAHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WHEPIIUU.

N3mepenue Beca Tena ¢ mOMOIIbI0 JTUHAMOMETPA.
O6ocHOBaHME ATOrO Cr1Oco0a U3MEPEHUSI.
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Ananus n MOJCIIMPOBAHHUC ABJICHUA HCBCCOMOCTH.

DKCIIEpUMEHTAIBbHOE MTOJy4YEHHE MpaBuiia
CJIO’KEHUSI CUJI, HAITPABJICHHBIX BJOJb OJHOM
npsmMoil. OnpezaeneHne BeTMYUHBI
PAaBHOJICMCTBYIOIIEH CHIL.

N3yueHne cuiibl TPEHHS CKOJIBKEHUSI U CUJIBI
TPEHHUS TTOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHUJIbI IaBJICHUS U CBOMCTB TPYILIMXCS
ITIOBEPXHOCTEN.

AHaIu3 NpakTUYECKUX CUTYaIlUM, B KOTOPBIX
MIPOSIBIISIETCS ICCTBUE CUIIBI TPEHUS,
HCIIOIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WIN
yBeNnuueHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOXKCHHE aBTOMOOMIIS, UCITOJIb30BAHUE
MTOAIITUITHUKOB, IIJIJaBaHUE BOJIHBIX JKHBOTHBIX
U Jp.). Pelienue 3a1a4 ¢ UCIOIb30BaHUEM
dhopmyt 115 pacd€Ta CHIIBI TSXKECTH, CHITBI
YIPYTOCTH, CUJIbI TPEHUS

Uroro no pazneny 21

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, *KUAKOCTEH U ra3oB

4.1 | Hanenue. Ilepenaua 3
JaBJIEHUS] TBEPABIMU
TEeJIaMU, YKUJIKOCTSIMHU
¥ ra3zaMu

Hasnerune. CriocoObr
YMEHBIIICHUS U YBEIIMUCHUS
naBiieHus. /laBieHue rasa.
3aBUCHMOCTh JIaBJICHUS
rasa or oonéma,
TEMITEPATYPHI.

Ananu3 1 00bCHEHUE OIBITOB U MPAKTUUECKUX
CUTYyaIlui, B KOTOPBIX MPOSBIISAETCS CUJIa
JaBJICHUS.

O6ocHOBaHME CITOCOOOB YMEHBILICHUS U
YBEITUYEHUS J1aBJICHUSI.

N3ydenune 3aBUCUMOCTH J1aBJICHUS Ta3a
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ITepenaua naBnenus
TBEPABIMU TEJIAMU,
KUIKOCTAMH U Ta3aMH.
3akoH [lackans

oT 00bEMa U TeMIepaTypsbl.

N3ydenne ocoOeHHOCTEN epeaun AaBJIeHUs
TBEPIABIMU TEJIAMHU, )XUJIKOCTSIMHU U Ia3aMHu.
O06ocHOBaHME PE3YNHTATOB ONBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPIOM,
AKHUJIKOM M ra3000pa3HOM COCTOSTHUSX.
OKCIEpUMEHTAIBHOE I0KA3aTENBCTBO 3AKOHA
ITackass.

Pemrenue 3aga4 Ha pacuér gaBiaeHUs TBEPIOTO
Tena

4.2 | JlaBJI€eHUE )XUJIKOCTHU 3aBHCUMOCTH JaBJICHUS HccnenoBanune 3aBUCUMOCTH JTaBJICHUS KUIKOCTH
KUIKOCTU OT TITyOUHBI. OT ITyOWHBI IOTPY>KEHUS U TNTIOTHOCTH KHUIKOCTH.
ITHeBMaTHueckue MamuHpl. | HaOmroneHue u o0bsICHEHUE THIPOCTATUYECKOTO
I'mapocraTnueckuii napajokca Ha OCHOBE 3akoHa [lackains.
napajokc. Coodmaromiuecs: | Vi3ydeHne cooOImaronmxcs cCocyi0B.
cocynbl. ['unpaBnuueckue Pemenue 3aga4 Ha pacy€T JABJICHUS KUIKOCTH.
MEXaHHU3MBI OObsiCHEHHE MPUHITUIIA JICUCTBUS
TUAPABINYECKOrO Mpecca, MHEBMAaTHUYECKUX
MaIIIfH.
AHanu3 u 00bsICHEHUE NPAKTUYECKUX CUTYALIHH,
JEMOHCTPUPYIOLIUX MPOSBICHUE JIaBICHUS
YKUJIKOCTHU 1 3aKkoHa [lackans, Hanpumep
IIPOIIECCOB B OPTaHU3ME MPH ITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKcnepUMEeHTAIbHOE OOHApYKEHUE
JIaBJICHUE aTMoc(epHOE JaBJICHHUE. aTMOC(EpHOr0 JIaBJICHUS.

[IprunHBI CylmecTBOBaHUS

AHanu3 1 00bICHEHHE OIBITOB U IMPAKTHYCCKUX
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BO3JIYIITHON 000JI0UKHU
3emun. OnbiT Toppuyerin.
N3mepenue atmocepHOro
JIaBJICHHSI. 3aBUCUMOCTD
aTMOC(EpHOr0 JIaBJICHUS
OT BBICOTHI HaJ] YPOBHEM
Mmops. [TpuGopsr

JUTSL U3MEPEHUS
aTMoc(epHOro AaBJIeHUs

CUTYallNi, CBSI3aHHBIX C JEHCTBUEM
aTMOC(EpHOr0 JIaBJICHUS.

OO0ObsicCHEHHE CYIIECTBOBAHUS aTMOC(HEPHI
Ha 3emJIe U HEKOTOPBIX IJTAHETax WIH €€
OTCYTCTBHS Ha JAPYTux mianerax u Jlyxe.
OObsicCHEHNE U3MEHEHUS TUIOTHOCTH aTMOC(hephl
C BBICOTOM M 3aBUCHUMOCTH aTMOC(EPHOT0
JABJICHUS OT BBICOTHI.

Pemenne 3agau Ha pacuér arMochepHOTo
JIaBJICHUSI.

N3yuenue ycrpoiicTBa Oapomerpa-aHepoua

4.4

JlencTBHUE )KUIKOCTH U
rasza Ha MOrpy>K€HHOE
B HUX TEJIO

JlercTBUE )KUIKOCTH U rasa
Ha IOrpyKEHHOE B HUX
Teto. BerTankuBaromas
(apxumenoBa) cuia. 3aKOH
Apxumena. [1naBanue Ten.
BoznyxorutaBanue

DKcnepUuMeHTaIbHOE 00OHAPYKEHUE JIEHCTBUSA
YKUJIKOCTH Y rasza Ha MOrpy>kKEHHOE B HUX TEJIO.
OnpeneneHne BBITATKUBAIONIEH CHITBL,
JEUCTBYIOILIEH Ha TEJIO, MOrPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u 00CYKI€HUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
BBITAJIKMBAIOIIEH CUJIbI, ICHCTBYIOIIEH HA TEIIO
B KHUJIKOCTH, OT 00bEMa MOrpyKEHHOM

B JKHUJIKOCTh YaCTH TeJla U OT TUIOTHOCTHU
AKUIKOCTH.

IIposepka nezagucumocmu gvlmankugaioweu
cuvl, oeticmayioweli Ha meio 8 HCUOKOCMuU,
om maccol meiud.

HccnenoBaHne 3aBUCUMOCTHY BECA TEJA B BOJIE

0T 00bEMa MOTPyKEHHON B KUAKOCTh YACTH TeNA.
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Pemenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
Apxumesnia U ycIoBUs TJIaBaHUS TEN.
KoncTpyupoBanue apeomerpa uiu
KOHCTPYHUPOBAHUE JIOAKHU U ONpeeIeHHe €
rpy30101bEMHOCTH

Hroro no pazneny

21

Paznen 5. PaGoTa 1 MOIIHOCTh. JHEPIUs

5.1

PaGora u MOLIHOCTH

3

Mexanudeckas padora.
MoOnIHOCTb

DKCIIEPUMEHTAIBLHOE OIPE/IeIICHUE
MEXaHUYECKOUN pabOThl CUJTBI TSHKECTH

IIpY NIaJICHUY TeJIa U CWJIbl TPCHUS

[P PABHOMEPHOM IEPEMENICHHUH TENIA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaEMOM MPU NOABEME
10 JISCTHHIIE.

Pemenue 3a1a4 Ha pacuéT MEXaHMIECKON pabOThHI
1 MOIITHOCTH

5.2

[IpocTbie MEXaHU3MBI

IIpocThie MEXaHU3MBI:
pbIyar, 070K, HaKJIOHHAs
m10cKocTh. [IpaBuio
PaBHOBECHS phlUara.
IIpumenenue npasuia
pPaBHOBECHS pblUara

K OJI0Ky. «30510TO€
npaBuwio» Mexanuku. KITJ]
IIPOCTBIX MEXaHNU3MOB.
IIpocTeie MeEXaHU3MBI

B OBITY U TEXHUKE

OrnpezieneHue BoIMIPHIILIA B CUIIE MPOCTHIX
MEXaHU3MOB Ha MIPUMEPE pblyuara, MoJABMKHOTO U
HEMOIBIKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBaHue ycioBus paBHOBECHS pblUuara.
OOGHapy:xeHre CBONUCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
UCITIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEpUMEHTAILHOE JI0Ka3aTEIbCTBO PABEHCTBA
paboT pu MPUMEHEHUH TPOCTHIX MEXAHU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Peuienue 3aga4y Ha MpUMEHEHNUE NPABUIIA
paBHOBecHs peiuara v Ha pacuér KII/]

5.3 | Mexanuueckas 4 MexaHunueckas SHEPTHUsl. DKCIEPUMEHTAIBHOE OIPEEIECHNE U3MEHEHUS
SHEprus Kunernueckas u KUHETUYECKOW U IOTEHLIMAIIbHOW DHEPTUU TeNa
NOTECHIMAJIbHASL DHEPT US. IIPYU €r0 CKaTbIBAHUH 10 HAKJIOHHOM TUIOCKOCTH.
[TpeBparienue ogHoro Bupa | PopMyInpoBaHHE HA OCHOBE MCCIIEA0BAaHUs
MEXaHUYECKOU SHEPTUU 3aKOHA COXPAaHEHUsI MEXaHUYECKON IHEPTUH.
B JIpyroi. 3aKOH OO6cyxaeHue rpaHul] NPUMEHUMOCTHU 3aKOHa
COXPAaHEHUS SHEPTUH COXPaHEHUS YHEPTUU.
B MEXAHUKE Pemenue 3a1a4 ¢ UCNIOJIb30BAaHUEM 3aKOHA
COXPaHEHUs YHEPTUU
Hroro no pasneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KIIACC

No
/11

HaumenoBanne
pas3zienoB U TeEM
y4e0OHOro npeamera

KommgectBo
4acoB

[IporpammHoe conepxkaHue

OcHOBHBIC BHUABI ACATCIBHOCTH 06yqafoumxc>1

Pa3gea 1. TertoBble ABJIeHUSA

1.1

Ctpoenue u cBoiicTBa
BEIIECTBA

OCHOBHBI€ TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUHU CTPOCHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MoJIeKyJ1. OnbITHI,
MOATBEPKAAIOIINE
OCHOBHBIE IOJI0KEHUS
MOJIEKYJIAPHO-KUHETHYECKOU
TEOPUHU.

Mopenu TBEpAOro, )KUIKOTO
¥ ra3000pa3HOr0 COCTOSTHUMN
BEILECTBA.
Kpucramnmnueckue u
amopdHBbIe Tena.
OOBsICHCHHNE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEII
Ha OCHOBE MOJI0KEHU
MOJIEKYJISIPHO-KUHETHYECKOI
teopuud. CMaunMBaHUE U
KaWUISIPHbBIE SIBIICHUS.
TeroBoe pacimpesue u
CXKaTHE

HaOntonenue u UHTEpIpeTalys OmnbITOB,
CBU/ICTEIBCTBYIOIMNX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJIE.

Pelenure 3a1a4 1o olieHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHHUIIe 00bEMa
BEILIECTBA.

AHaJn3 TeKCTa IPEBHUX aTOMUCTOB (Hapumep,
dbparmenta noamsl JIykpemus «O nipupose
BEICi») C U3J0KeHHEeM 000CHOBAHUI aTOMHOM
rUnoTe3bl (CMBICIIOBOE UTeHUE). OleHKa
yOeIUTEeIbHOCTH 3TUX 0OOCHOBAHUM.
OObsicHeHHE OPOYHOBCKOT'O JBUXKECHUSI, SIBJICHUS
b dy3un U pa3Tuyuil MEXly HUIMHA Ha OCHOBE
ITOJIO’KEHUM MOJIEKYJIIPHO-KUHETHYECKON
TEOPUU CTPOCHHUS BEUIECTBA.

OObsiCHEHHE OCHOBHBIX Pa3IM4Hil B CTPOCHUH
ra3oB, KUJKOCTEW U TBEPIBIX TEIl

C UCTIOIb30BAHUEM IOJIOKEHUN MOJIEKYJIISIPHO-
KUHETUYECKOU TEOPUU CTPOCHHUSI BEUIECTBA.
[IpoBeneHre ONbITOB MO BHIPAIIIUBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenue u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIC SIBICHUS U
SBJICHUE CMAaYMBAHUSI.

OOBsICHEHHE POJIH KATUJUISIPHBIX SBJICHUI

JUTs1 IOCTYTUIEHHS BOJIBI B OPraHU3M PacTEHUM.
HaGnronenue, mpoBeaeHNe u OObSICHEHUE
OINBITOB MO HAOIIOJEHUIO TEIIIOBOTO
pacIIMpEeHUs Ta30B, KUJKOCTEU U TBEPABIX TEI.
OObsicHeHNE coXpaHeHUus 00bEMa TBEPABIX TET,
TEKYUECTH KUJIKOCTH (B TOM YMCIIE, PA3HUIIBI

B TEKYUYECTH JJIs1 Pa3HBIX JKUJIKOCTEN),

JIABJICHUS rasa.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOITUX
3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro o0bEma u
HarpeBaHUs WIKM OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUECHHUSI.
AHanu3 NpaKTUYECKUX CUTYAIIUM, CBSI3aHHBIX

CO CBOMCTBaMHM T'a30B, JKHUJAKOCTEU U TBEPABIX TEJ

1.2

TeroBbI€ MPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBHKECHUS
yacTull. BHyTpeHHs1s
sHeprusi. Criocoobl
VM3MEHEHHs BHYTPEHHEN
SHEPruu: TEIonepeaada u
coBepieHue padoTsl. Bubl
TEIUIONIEpEaauH:

OO0o0cHOBaHME IPABUIT U3MEPECHUS TEMITEpaTyphI.
CpaBHEHHE pa3TUYHBIX CIIOCOOOB H3MEPEHUS U
IITKaJT TEMITEPaTYPHI.

HaOmronenne u o0bsCHEHNE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
DHEPTUU TeJIa B Pe3yJIbTaTe TEIUIONEepEaaun U
paboThI BHEIIHUX CHIL.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CYXXJIeHHE TTPAKTUIECKUX CUTYAIIUH,
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TETJIONPOBOIHOCTb,
KOHBEKIIUSI, U3JTyYEHHUE.
KonnuecTBO TEMIOTHI.

V nenbHas TEI0EMKOCTD
BenlecTBa. TermIoo0MeH 1
TEIJIOBOE PABHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [InaBnenue u
OTBEp/ICBaHNUE
KPUCTATMYECKUX BEILIECTB.
VY nenpHas TeIuioTa
IUIABJICHUSL.
[TapooOpazoBanue u
KoHJieHcauus. cnapenue.
Kunenwne. Y nenpHas
TeII0Ta MapooOpa30BaHMS.
3aBACHMOCTB TEMIIEPATYPHI
KHIICHUS OT aTMOC(HEPHOTO
JTaBJICHUS.

Bnaxnocts Bo3ayXa.
OHeprus TOIUIUBA.

VY nenpHas TemioTa
CrOpaHus.

[TpuHIMTIBI PAOOTHI
TemaoBbIx Aurarene KI1/]
TEIJI0BOI'0 JBUTATEIIA.
TennoBble ABUTATEIIN U

JEMOHCTPUPYIOIIUX PA3JIMYHbBIC BUJTbI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3 TyYCHHE.

Uccnenoranue siBieHUs TEMI000MeHa

pU CMEIIMBAHUY XOJIOAHOM U ropsiueit BOJIBI.
HaOnronenue ycTaHOBIEHUS TEILIOBOTO
PAaBHOBECHS MEXKIY TOPSTYEH U XOJIOJHOM BOJOM.
Ornpenenenue (M3MEpEeHNE) KOIUYECTBA
TETUJIOTHI, MOTYYEHHOT O BOJIOHM MPHU TEIIO0OMEHE
C HarpeThIM METANTMYECKUM IIUIIUHIPOM.
Onpenenenue (M3MepeHne) yaeabHOU
TEIUIOEMKOCTH BeEIllECTBA.

Pelienuie 3a7a4, CBI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH

IIPU TETII00OMEHE.

AHanu3 cuTyaluid NpakTUYECKOro
WCII0JIb30BaHUs TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuaoB, HAPUMED, B IIEJISIX
AHEProcOepeKeHUs : TEIIIOU30IISALIMS,
sHEprocOeperaronue KpoIiim,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBieHHid ncriapeHust u
KOH/ICHCAI[UH.

Uccnenoranue npoiecca ucrnapeHust
Pa3ITUYHBIX JKUJIKOCTEH.

OObsicHEHHE SBICHUI UCTIAPEHUS U
KOH/JICHCAI[UU HA OCHOBE aTOMHO-
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3alIUTa OKPYXKarouen
Cpelbl.

3aKOH COXpaHEHUS U
MIpEeBpaICHUS SHEPTUU
B TEIJIOBBIX MPOIIECcCcax

MOJICKYJIIPHOTO YUCHHUSI.
HaGnronenue u o0bsiCHEHNE TIpoliecca KUIeHHS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPHI
KHIICHHSI OT JTaBJICHHSI.

Omnpenenenre (M3MepEeHNE) OTHOCUTEIHHOM
BJIQYKHOCTH BO3/TyXa.

Habmronenune nporecca miaBieHUs
KPHCTaJUTMYECKOT0 BEIIECTBA, HATIPUMED, JIbJIA.
CpaBHeHHE TIPOLIECCOB TUIABJICHUS
KPUCTAJUTMYECKHUX TN U Pa3MITrdeHus

MIPY HArpeBaHUU aMOP(HBIX TEJL.

Omnpenenenne (M3MepeHNE) yIETbHON TETUTOTHI
TUTaBIICHUS JIBJIA.

OObscHEHME SIBJICHUH TUTAaBIICHUS U
KpUCTAJUTM3AI[MU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO yYEHHUSI.

Pemenue 3a1a4, CBSI3aHHBIX C BRIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MPOIIEccax
TeTUIoNepeauy MPH TIIaBICHUH U
KpUCTaJUTH3AIIH, UICTIAPSHUH U KOHJICHCAIINH.
AHanu3 CUTyanuii MpakTUYeCKOro MprUMEHEHHUS
SIBJICHUM TIJIABJICHUS U KPUCTAUTH3AIIH,
HAIMpUMeED, MOTYIECHUE CBEPXUUCTHIX
MaTepuasoB, COJieBas TPejKa u JIp.

AmHnanu3 paboThl 1 00BICHEHHE TPUHITUTIA
JCUCTBUS TETUIOBOTO JIBUTATEIIS.

Brrunciienne KoamdecTBa TEIIOTHI,
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BBIACISAIOUIETOCS IPU CTOPAHUU PA3ITUYHBIX
BU0B ToruiuBa, U KIIJ] nBurarens.
OOcyXIeHNE SKOJIOTMYECKUX MOCIEICTBUI
WCTIOJIb30BAHUS IBUTATEIICH BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUAPOIIEKTPOCTAHIIUN

Hroro no pazneny

28

Pasznen 2. DiekTpuyeckue u

MAarHuTHBIC ABJICHUA

2.1 | DaexTpudeckue
3apsapbl.
3apsKEHHbBIE Tela U
X B3aUMOJICHCTBUS

7

DneKkTpu3anus Tell.

JIBa poza 3JIEKTPUYECKUX
3apsa0B. Bzanmoneincteue
3apsHKEHHBIX TEJ.

3akoHn Kynona (3aBUCUMOCTb
CHWJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
PacCTOSIHUS MEXy TelamMu).
DIIEKTpUUECKOE TIOJIE.
HanpsixéaHocTh
AIEKTPUYECKOTO MOJS.
[IpuHIMI Cyneprno3uuuu
BJIEKTPUYECKUX MOJICH

(Ha KAaYECTBEHHOM YPOBHE).
Hocurenu snexrprueckux
3apsiioB. DJIEMEHTapPHBIN
ANEKTPUYECKUH 3apsI.
Crpoenue aToma.
[IpoBogHMKM 1

Habmronenre u mpoBeIcHHE OIBITOB

T10 AJIEKTPU3ALUHU TEJ IPU COMPUKOCHOBEHHUU U
WHIYKLIHEN.

HaOmronenne n 00bsICHEHHE B3aUMOIEHCTBUS
OJHOMMEHHO U PA3HOUMEHHO 3aPSKEHHBIX TEJL.
OOBbsiCHEHHE MTPUHIIMIIA ISUCTBUS JIEKTPOCKOIIA.
OObsicCHEHHE ABJICHUN DIIEKTPU3ALINU

MIPY CONTPUKOCHOBEHUH TE€JI U UHIYKIIUEH

C MCITOJIb30BAHUEM 3HAHUHU O HOCUTEIISIX
AJIEKTPUYECKUX 3aPsAJIOB B BEILIECTBE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUN
AJIEKTPU3AIUY B TOBCETHEBHOM JKU3HMU.
HaOmronenne u o0bsCHEHNE OIBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Habmro1eHre onbITOB 110 MOJASTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUUYECKOTO MOJIS.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO MO
Ha MPOBOJIHUKU U AUDIICKTPUKH
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JIABJICKTPUKU. 3aKOH

COXpPaHCHHA SJICKTPHUICCKOI'O

3apsiia

2.2

[TocTossHHBIN
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUM TOK.

VY ciioBUS CylieCTBOBaHUS
AIEKTPUYECKOT O TOKA.
HcTOouHNKHN TOCTOSHHOTO
ToKa. JlencTBust
AIEKTPUUYECKOTO TOKA
(TeroBoe, XUMUYECKOE,
MarHuTHOE).
DNEeKTPUYECKUN TOK

B JKUJKOCTSIX U raszax.
DJeKTpUYECKas LETb.
Cwuita Toka. DnekTpudeckoe
HaIpsDKEHUE.
ComnpoTtuBieHue
NPOBOJHUKA. Y JETBHOE
CONPOTHUBIICHUE BEUIECTBA.
3akoH Oma 11 ydacTka
uenu. [locienoBarenpbHoOE U
napajuiesIbHOe COeUHECHUE
IPOBO/IHUKOB.

Pabota u MomHoOCTH
AIEKTPUYECKOr0 TOKA.
3akoH xoyns—JIenna.
DJIEKTPUYECKUE LIETIH U

Habmronenue pa3auvHbIX BUJIOB IEUCTBUS
AIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JE€HUCTBUS B IIOBCEIHEBHOM KU3HU.
Habmronenrie BOSHUKHOBEHUSI Ta30BOT0 pazpsiga
Y JICKTPUYECKOI0 TOKA B KUIKOCTH

COopka ¥ UCTIBITAaHUE DIIEKTPUICCKOH TIeTIH
MMOCTOSIHHOT'O TOKa.

N3mepeHue Cuiibl TOKa aMIIEPMETPOM.
HN3mepenne 31eKTpuuecKoro HarpsixKeHUs
BOJIbTMETPOM.

[IpoBenenne u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIIEHNS NIPOBOJHUKA
OT €ro JUIMHBI, TIOIIAIN TTOIEPEYHOI0 CEYECHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTUBJIEHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOpE.

ITpoBepka npaBuiia ClI0KEHU HATPSKECHUN
IPY MOCJIEI0BATEILHOM COCAUHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuna AJisi CUJIbI TOKA

TMIPU MMapauIeIbHOM COCIMHEHUN PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOUN SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTYyalMi OCJIEI0BATEIBHOTO U
[apaJlyIeJIbHOT O COEIMHEHNS IPOBOJHUKOB

B JIOMAIIHUX JIEKTPUUECKUX CETSAX.

Pemrenne 3aga4u ¢ ucnonp3oBanueM 3akoHa Oma
1 hopMys pacuéra dIEKTPUIECKOTr0o
CONPOTHUBIIEHUS IIPH NOCIIETOBATEIIBHOM U
MapajijIeJIbHOM COEAUHEHUH IPOBOIHUKOB.
Omnpenenenue paboThI IEKTPUYECKOTO TOKA,
IIPOTEKAIOILIETO YEPE3 PEZUCTOP.

OnpeneneHne MOUHOCTH ANEKTPUUECKOr0 TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CUIIBI TOKA 4YEpE3
JAMIIOYKY OT HanpshKeHus Ha Hel. OnpeneneHue
KII/I narpeBarens.

WccnenoBanue npeoOdpa3zoBaHus JHEPTUU

IIPU OABEME I'Py3a DJIEKTPOIBUTATEIIEM.
OObsiCHEHNE YCTPOMCTBA U PUHITUTIA JCHCTBUS
JIOMAIITHUX DJIEKTPOHATPEBATENbHBIX MPUOOPOB.
OOBsiCHEHHE MPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA JEUCTBYS IUIABKUX IPETIOXPAHUTENEH.
Pemrenue 3a1a4 ¢ UCIIOJNIB30BAHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuTHbIC SIBICHUS

ITocTossHHBIE MATHUTHI.
BzaumoneiicTBue
MOCTOSTHHBIX MarHuTOB.
MarsauTHoOg€ 1oJje.
MarsauTHoe 1mojae 3eMJIn

I/ICCJ'IGIIOBaHHC MAaromMTHOI'O BBaHMOHeﬁCTBHH
IIOCTOSAHHBIX MAardiHuToOB.

I/I3yquI/Ie MAardmMTHOI'O ITOJIA ITIOCTOSHHBIX
MAaravuToB IIpU UX O6T)€I[HH€HHI/I " Ppa3aCIICHUU.
I/ICCHGI[OBaHI/Ie MAargmTHOI'O B33HMOI[GIZCTBH$I
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Y €r0 3HAYEHHUE IS )KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarunurtHoe mnoJe
AJIEKTPUYECKOT O TOKA.
[Ipnmenenune
3JIEKTPOMAarH1uTOB

B TEXHUKE. JlelicTBre
MAarHUTHOTO MOJIA

Ha [IPOBOJHHUK C TOKOM.
DIIEKTPOABUTATEIIb
MOCTOSIHHOT'O TOKA.
Hcnons3oBanue
3JIEKTPOJBUTATENEN

B TEXHUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.
N3ydyeHrne MarHuTHOro oISk IMTOCTOSIHHBIX
MarHuTOB MIPU UX 00BbEAUHEHUHU U Pa3JIeJICHUU.
IIpoBeneHre ONBITOB MO BU3yaIU3allAN MOJIS
NOCTOSIHHBIX MarHUTOB.

N3y4denue siBieHNS HAMarHUYMBAHUS BEIIECTBA.
HccnenoBanne neiCTBUS AIIEKTPUYECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

IIpoBeneHue OnbITOB, JEMOHCTPUPYIOLIUX
3aBUCHMOCTbH CHJIbI B3aUMOJICUCTBUSA KaTyIIKU

C TOKOM M MarHuTa OT CHJIbI U HANPABIICHUS TOKA
B KaTyIIKE.

AHanu3 CUTyalui NPaKTUYECKOrO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHHUECKHUX
YCTPOMCTBAX, MPOMBIIIIIEHHOCTH, METUIIMHE).
N3ydenue nercTBrUsI MAarHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHne QelcTBUS SJIEKTPOIBUTATENS.
N3mepenne K11/ anekTpoaBurarebHOM
YCTaHOBKH.

Pacnio3HaBaHue v aHAJIN3 Pa3IUYHBIX
MIPUMEHEHUM DJIEKTPOABUTATEIIEN

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DIIEKTpOMAarHuTHas
WHTYKITUS

OmneiTel ®apanes. fABneHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHEePaTop.

OIIBITHI IO UCCIEAOBAHUIO SIBJICHUS
AJIEKTPOMArHUTHOW HHAYKIMU: UCCIIEIOBAHNE
W3MECHECHUW 3HAYEHUS U HAIIPABJICHUS
VMH]JTYKIIMOHHOT'O TOKa
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CnocoObl osy4eHus
3JIEKTPUYECKOU JHEPTUH.
DEeKTpOCTaHLIUU

Ha BO300OHOBIISIEMBIX
UCTOYHMKAX SHEPTUU

Utoro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KIIACC

No
/11

HanmenoBanue
pa3/iesioB U TeEM
y4eOHOro npeaMera

KomnuectBo
4acoB

[IporpamMmmHOe copepkaHue

OcHOBHBIC BUABI ACATCIBHOCTH O6y‘-IaIOH_[I/IXC$I

Pa3zgen 1. Mexanndeckue siBJCHUSA

1.1

MexaHu4eckoe
JIBIDKEHUE U CIIOCOOEI
€ro ONMCaHus

10

MexaHnnueckoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBLHOCTD
MEXaHUYECKOT O JIBUKECHMUS.
PaBHOMEpHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
HepaBromepnoe
MPSMOJIMHENHOE JIBUKEHHUE.
Cpenssis 1 MTHOBEHHAs
CKOpOCTH TeNa npu
HEPaBHOMEPHOM JIBUKECHUHU.
Yckopenue.
PaBHOyCcKOpEeHHOE
IPSIMOJIMHENHOE IBUKEHUE.
CBoOonHOE TIazicHHE.
Omnpbitel ['anunes.
PaBHOMEpHOE NBUXKEHKE

10 OKPY>KHOCTH.

[Tepuon u yactora
oOparenus. JIuneiinas u
YTJIOBasi CKOPOCTH.

AHanu3 u 00CyXKJIeHNE Pa3IMYHBIX TPUMEPOB
MEXaHUYECKOrO IBUKEHUS.

OOcy>x1eHre rpaHull MPUMEHUMOCTH MOJIEIH
«MaTepuanbHas TOUKay.

Onucanue MEXaHU4eCKOro JBUKEHUS
pasTUYHBIMHE CIToco0amu (ypaBHEHHUE, TabIuIIa,
rpaduk).

AHanu3 )XKU3HEHHBIX CUTYallNM, B KOTOPBIX
MPOSIBIISIETCS OTHOCUTEIIBHOCTh MEXAHUYECKOT O
JBHKCHHS.

Habmonenne MexaHM4ecKoro JIBMXKCHUS Tena
OTHOCHUTEIIBHO Pa3HbIX TEl OTCYETA.
CpaBHeHUE IyTel U TPACKTOPUN IBUXKEHUS
OJIHOT'O ¥ TOT'0 € T€Jla OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETA.

Ananus Tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHMS; BHITIOJTHEHUE 3aJJaHUI 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Onpenenenue cpenHel CKOPOCTH CKOIbKEHUS
Opycka WK IBUKEHUS IIapuKa M0 HAKJIOHHOM
IJTOCKOCTH.

AHanu3 u 00CyXIeHrne CriocoOo0B
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[enTpocTpemuTenbHOE
YCKOPEHHE

MPUOIMKEHHOTO ONpE/IeTICHUSI MTHOBEHHON
CKOPOCTH.

OrnpeneneHrne CKOPOCTH PAaBHOMEPHOT'O
JBYDKEHUS (TIapyKa B )KUIKOCTH, MOJICIN
AJIEKTPUYECKOr0 aBTOMOOWIIS | T. 11.).
Onpenenenue MyTy, MPONRICHHOTO 3a TAHHBIN
IPOMEXYTOK BPEMEHHU, U CKOPOCTHU Teja

110 Tpa MKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO
JIBUKEHUSI OT BPEMEHH.

OO0cyxneHne BO3MOKHbBIX TPUHIUIIOB
NeNUCTBUS PUOOPOB, UZMEPSIONTUX CKOPOCTh
(ciuIOMETPOB).

Brranciienne myTu ¥ CKOpOCTH MPHU
PaBHOYCKOPEHHOM IPSMOJIUHEHHOM JIBH)KCHUHU
Tena.

Omnpenenenre NpONUIEHHOTO IMTyTH M YCKOPEHUS
JIBIDKEHUS TeNa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIUHEHHOT O
JIBIKEHUS TeNa OT BPEMEHHU.

IIposepka cunomeswl: eciu

npu pasHoyCKOPEHHOM OBUNCEHUU

0e3 HaYabHOU CKOpOCmU NYMu OMHOCAMCSL
KaK ps10 HeYEmHbIX Yuces, mo
COOMBEeMCmMaEyujue NPOMeAHCYmKU 8pemeHu
0OUHAKOBHL.
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Onpenenenue yCKOpeHUs Tena

IIPY PABHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TTOCKOCTH.

N3Mmepenue nepuoaa u 4acTOTHI 0OpaIeHuUs
TeJIa 10 OKPYKHOCTH.

Ornpenenenue CKOPOCTH PABHOMEPHOTO
JBU>KEHUS TeJa 110 OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOT O JBUKEHHUS Pa3JINYHBIX BUIOB.
Pacno3naBanue u nmpuOImxEHHOE ONMKUCaHue
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBHKEHUS
B IIPUPOJI€ U TEXHUKE (Ha MpUMepax CBOOOTHO
MAIA0MINUX TEJ, IBUKEHHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U AP.)

1.2

B3aumopaenicTBue Ten

20

[Iepseiit 3akoH HeroToHa.
Bropoii 3axkon Herorona.
Tperunt 3akoH HproToHa.
[IpyHIMT cynepno3ulu
CHIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuita TpeHus: cuiia
TPEHUS CKOJIb)KEHUS, CHjla
TPEHUSI OKOS, IPYTUE BUJIbI
TPEHUSL.

Cuita TsKECTH M 3aKOH
BCEMUPHOTO TATOTEHUS.

Habmronenne u 00CyXIeHUE OITBITOB

C IBMKEHUEM TeJla IIPU YMEHBITICHUH BIIMSIHUS
JTPYTUX TeJl, MPENATCTBYIONIUX IBUKESHHUIO.
Amnanu3 tekcta ["anuues ¢ onucanueMm
MBICJICHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 3aJIaHH I 10 TEKCTY (CMBICIIOBOE
YTEHHUE).

OOcyx1eHre BO3MOYKHOCTH BBITIOTHEHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CUCTEMaX
OTCUETA.

Habmonenue u o6Cyx1eHne MEXaHUIECKUX
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Y ckopenue cBOOOTHOTO
najeHus. JIBUKeHHe MIaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasi CKOPOCTb.
HesecoMocTs 1 nieperpysku.
PaBHOBeCHE maTepuanbHON
TOYKH. AOCOTIOTHO TBEPI0E
Telio. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpamieHusi. MOMEHT CHUJIBL.
LenTp TsxecTn

SIBJICHUM, IPOUCXOISIIIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUU OTHOCUTEIILHO
KaOuHeTa (PU3UKU.

JlelicTBUA C BEKTOpaMH CUJI: BBITIOJIHEHUE
3aJaHUM T10 CJI0KEHHUIO U BEIUYMTAHUIO
BEKTOPOB.

Habmronenue u/uinm npoBeieHuEe ONBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUIIOKEHHON K HEMY CUJIbI U MACCHI
Tena.

AHanu3 U 00bICHEHHE ABJICHHUI

C UCMOJIb30BAaHUEM BTOPOro 3aKoHa HbproTOHA.
Pemenue 3a1a4 ¢ ucnosb30BaHUEM BTOPOTO
3akoHa HpIOTOHA U MpaBUiia CIOXKEHUS CHUJL.
Onpenenenue KECTKOCTU MPY>KUHBI.

AHanu3 cuTyalmii, B KOTOPbIX HaOIIOAAI0TCS
ynpyrue nedopmaiuu, 1 uX 00bICHEHHE

C UCIIOJIBb30BaHUEM 3aKoHa ['yKa.

Pemenue 3a7a4 ¢ UCIOJIL30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIBKCHHUA OT CHUJIBI HOPMAJIbHOI'O AABJICHUA.

OO0cyxxaeHue pe3yabTaToB UCCIIEI0BAHUS.
Omnpenenenue kodPpuimeHTa TpeHus
CKOJIb)KCHHS.

N3mepenne cuibl TPEHUS OKOSL.
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Pemenue 3a1a4 ¢ UICHOAB30BaHUEM (POPMYJIIBI
JUTSL CHJIBI TPEHUS CKOJIBXKEHUSI.

AHanu3 ABMKEHUS TeIl TOJIBKO MO/ JeHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUSI.
OOBsicCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOO/IHOTO MaJIEHUs] OT Macchl Tefa.

OreHKa BETUYHHBI CUJIBI TSATOTCHHS,
JEUCTBYIOIIEH MEXITY IBYMS TeJlaMU

(1 pa3HBIX Macc).

AHanu3 IBUKEHHUS HEOECHBIX Tell

MOJT ACHCTBUEM CHJIBI TATOTCHUS

(C UICTIONIB30BAHUEM JTIOTIOTHUTEIBHBIX
UCTOYHHUKOB MH(POPMAIIUHN).

Perrenne 3a1a4 ¢ HCTIOIb30BAHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYIIBI

JUJTS pacy€Ta CUJIbI TSIKECTH.

AHaIIU3 OPUTHHAIBHOT'O TEKCTA,
OIKCHIBAIOIIECTO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUS; BBIMOJIHEHUE 3aaHH
0 TEKCTY (CMBICIIOBOE YTEHUE).

Habmronenue u o0cyxaeHUE ONbITOB

10 U3MEHEHUIO Beca Teja MPH yCKOPEHHOM
JIBAYKEHUH.

AHanu3 yclioBUi BOSHUKHOBEHHS HEBECOMOCTHU
U TIEPETPY3KHU.

Pemenue 3agau Ha ornpesiesieHUe Beca Telna

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, JeHCTBYIOIIUX Ha TEJO,
MOKOSIIIIeeCs] Ha OIOpe.
Omnpenenenre NEHTPA TAKECTU PA3TUIHBIX TEJ

1.3.

3aKOHBI COXpaHEHUs

10

Nmnynsce Tena. Mismenenue
uMITyabca. UMIysabc CUTBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHOe
JBHKCHHUE.

MexaHnuueckas pabota u
MOIIIHOCTh. PaboTta cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
pabotsl. [loTeHnmanbHas
SHEPTHUs TEIA, MOJHATOrO
HaJl IOBEPXHOCTHIO 3E€MJIH.
[TorenunanbHas 3HEprus
CXKaTOU MPY>KUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETUUYECKOMN
SHEPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKOU SHEPTUU

Habmronenue u o0cyxkaeHue OMbITOB,
JEMOHCTPUPYIOLIUX Mepeiady UMITYJIbca

IIPY B3aMMOJICCTBUU TE€JI, 3aKOH COXPaHEHUS
UMITyJIbCA TIPU aOCOTIOTHO YIIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TeEN.

AHaIIU3 CUTYyalil B OKPYKAOUIEH KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITyJIbCA.

Pacnio3naBaHue sIBI€HUS PEAKTUBHOIO
JNBWKEHHS B IIPUPOJIE U TEXHUKE.
[IpumeHeHUe 3aKOHA COXPAHEHUSI UMITYJIhCA
JUISl pacu€Ta pe3yJbTaToOB B3aUMOICICTBHUS Tell
(Ha mpuMepax HEYNPyroro B3auMoACHCTBYSI,
YOPYroro HEHTPAIbHOT O B3aUMOJIEUCTBUS IBYX
OJIMHAKOBBIX TEJI, OJJHO M3 KOTOPBIX
HETIOJIBUKHO).

Peurenue 3a1a4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CHUIIBI YIPYTOCTH

P NOABEME Ipy3a C UCIIOIb30BAHUEM
HETMOJBUKHOTO U MOJABUKHOTO OJIOKOB.
N3mepeHnrne MOITHOCTH.

N3mepenne noTeHanbHOU SHEPTUU YIIPYTO
nedhOopMUPOBAHHON MIPYKUHBI.
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N3mMepeHne KUHETHYECKOW JHEPTUU TENa

10 JIJIMHE TOPMO3HOTI'O ITyTH.
OKCIEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
MOTEHIMAJIBHON U KWHETUYECKOW SHEPTHUM Tena
IIPY IB’KEHUH 110 HAKJIOHHOM INIOCKOCTH.
DKcnepuMeHTalIbHAs ITPOBEPKaA 3aKOHA
COXPaHEHUsI MEXaHUYECKOU SHEPTUU

npu CBOOOIHOM MaJICHUU.

IIprmenenne 3aKk0Ha COXpaHEHUs
MEXaHWYECKOU SHEPIuu I pacuéra

MOTEHIMATBHON U KHHETUYECKOW SHEPT Ui Tea.

Pemenue 3amau ¢ MCIOJIb30BaHUEM 3aKOHA
COXpaHCHHUA MEXaHNYECKOU OHCPIrun

Htor

0 TIO pazzieny

40

Pa3nen 2. Mexannueckue Ko

Je0aAHUA U BOJTHDBI

2.1

MexaHnueckue
KOJIcOaHUS

7

KoiebaTenprHOE IBUKCHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIe0aHuM: MepUOI,
4acToTa, aMIUIUTY/1a.
MarteMaTU4ecKuii u
IPY>KUHHBIN MasTHUKHU.
[IpeBpaiienre 3Heprun
pU KoJebaTeIbHOM
JIBUKCHUH.

3aryxaroriie KojieOaHusl.
BriHyXeHHbIC KOJIeOaHMS.
Pe3onanc

Haobaronenne xoiiebanuii 1Mo 1EMCTBUEM CHIT
TSOKECTHU U YIIPYTOCTH U OOHApY)KEHHUE
O0I00HBIX KOJIEOAHUM B OKPYXKAIOIIEM MUDE.
Ananu3 xonebaHuii rpy3a Ha HUTU U

Ha npykuHe. OnpeerneHre 4acToThI
KoJIe0aHU MaTEeMAaTHYECKOT0 U TIPY>KMHHOTO
MasITHUKOB.

Habaronenne u oObsiCHEHHE SIBIICHHS
pe3oHaHca.

HccnenoBanue 3aBUCMMOCTH TIEpHOIa
Koj1e0aHu TTOABEIIIEHHOT0 K HUTH I'py3a

OT JUJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEpUOJia KOJeOaHU I

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'pYy34d.

Habmtonenuie u o0Cy X aeHUE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTbD Iepruoaa
KoJeO0aHu MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a " KECTKOCTU NPYKUHBL.

[IpruMeHeHne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJIs1 ONTUCaAHUS
KosieOaHUi B OKPYKAIOIIEM MUDE.

Periennie 3agay, CBI3aHHBIX C BBIUUCICHUEM
WJIU OLICHKOM 4acTOThI (Iepro/ia) KoJieOaHUi
H3zmepenue yckoperust c60600H020 naOeHUs:

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4decKHue BOJIHEI.
CBolicTBa MEXaHHYECKHUX
BOJIH. [IposionbHBIE U
MOIEpPEYHbIE BOJHBL. J[TnHa
BOJIHBI U CKOPOCTBb €€
pacnpocTpaHEHUs.
MexannyecKkue BOJHBI

B TBEPJIOM TEJE,
CeliCMMYECKHE BOJIHEIL.
3ByK. 'pOMKOCTb 3BYyKa U
BbICOTA TOHA. OTpakeHue

3Byka. UH(ppa3Byk u
yIBTPa3BYK

OOHapyXeHHUE ¥ aHATTN3 BOJTHOBBIX SIBJICHUI
B OKPYAIoIleM MHpE.

Habmronenue pactipocTpaHeHus PO 10IbHbIX
U TIOTIEPEYHBIX BOJIH (HA MOJIEIN) U
OoOHapYy>KEHHE aHATOTUYHBIX BUJIOB BOJIH

B IIpUpPO/I€ (3BYK, BOJIHBI HA BOJIE).
Brrauciienne JIMHBI BOJHBI M CKOPOCTH
pactpocTpaHEHUs 3ByKOBBIX BOJIH.
DKCHEepUMEHTAILHOE OMPE/eICHUE TPAHUI]
YacTOThI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHUM.
Ha0ntonenue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCIIE, C UCIIOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaGntonenue u 00bsiICHEHUE SIBICHUS
aKyCTUUYECKOT0 pe30HaHCa.
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AHaIIN3 OPUTHHAIBLHOTO TEKCTA, IIOCBAIIEHHOTO
WCIIOIB30BaHUIO 3BYKA (WX YIbTPa3ByKa)

B TEXHHUKE (IXOJIOKaIMS, YIbTPa3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHHUE 3aJaHUN

0 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazneny

15

Pa3nen 3. DinekTpoMarHuTHoOe MoJie U 3JIeKTPOMATHUTHBIE BOJHBI

3.1 | DnekTpomarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxieHnii, 000CHOBBIBAIOITUX
nojie u DJIEKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b DJIEKTPUUECKOT0 U MArHUTHOTO
AJIEKTPOMArHUTHBIE CaoiicTBa IOJIEH.

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTATEHOE U3yUYCHUE CBOMCTB
[IIxana 3JIEKTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJIH. Vcnonb3oBanue C TIOMOIIbIO MOOHMIILHOTO TeNe(OHA).
AIIEKTPOMArHUTHBIX BOJIH AHanmu3 peHTTeHOBCKUX CHIMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEUECKOr0 OpraHnu3Ma.
DJEKTpOMarHUTHas IPUPOAA | AHAIU3 TEKCTOB, OMMMCHIBAIOIIUX MIPOSBICHUS
cBeta. CKOpOCThH CBeTA. AIIEKTPOMArHUTHOTO M3JIy4CHUS B PUPO/IE:
BonaHoBbBIE CBOMCTBA CBETA | )KMBBIC OPTraHU3MBI, U3 Ty4eHUS HEOSCHBIX Tell
(CMBICIIOBOE UTEHUE).
Pacnio3naBanue u aHaJIU3 pa3IMYHbIX
IPUMEHEHHUH 3JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3yyenue BOIHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnons3oBanuemM Gopmyi
JUTSI CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JITTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazaeny 6
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Pa3nea 4. CBeToBbIe ABJICHUSA

4.1

3aKOoHbI
pacrnpocTpaHeHUs
CBETa

JlyueBast Moz€eIb CBETA.
HcTounuku ceera.
[IpsimonuHerHOE
pacnpocTpaHEHHUE CBETA.
3atMmenusi ConHua u JIyHBbI.
Otpaxenue cBera. [Tnockoe
3epKano. 3aKOH OTpa)KeHUs
CBETA.

[Ipenomnenue cera. 3akoH
npenomienus ceera. [lomHoe
BHYTPEHHEE OTpaKE€HUE
cBera. Mcnonb3oBanue
MOJIHOT'O BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

Habmronenue onbIToB, AEMOHCTPUPYIOIINX
SIBJICHUE MPSIMOJIMHEITHOT O pacpOCTPAHEHUS
cBeTa (BO3HUKHOBEHME TEHU U MOIYTEHN),

U X UHTEPIIPETAIs C UCTIOJIb30BAHUEM
MOHSITHS CBETOBOTO Jyya.

OOBsiCHEHHE U MOJIETTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

WccnenoBanre 3aBUCUMOCTH YTJIa OTPAXKEHUS
CBETOBOI'0 JIy4ya OT yrja MajeHus.

N3yyenue cBOMCTB H300paXeHUs B INIOCKOM
3epKa’e.

Habmronenne u 00bACHEHNUE OIBITOB

IO MOJYYEHUI0 U300paKEHNUI B BOTHYTOM U
BBITTYKJIOM 3epkasiax. HaGmroneHue u
00BSICHEHHE OMBITOB MO MPEIOMJIEHUIO CBETA
Ha TPAHUIIE PA3ITUYHBIX CPEIl, B TOM YHUCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPaKCHHUEM.
HccnenoBanne 3aBUCUMOCTH yTiia
NPEIOMJICHHSI OT yIJia MajeHusl CBETOBOTrO Jiyya
Ha TPAHUIIE «BO3TyX—CTEKIIOM.
Pacnio3naBanue siBIICHUI OTPaKEHUS U
NPeIOMJICHHSI CBETa B TOBCEAHEBHOM JKU3HMU.
AHalu3 ¥ 00BbSICHEHHE SIBJICHUS ONTUYECKOTO
MUpaXa.

Pemrenue 3a7a4 ¢ UCMOIB30BaHUEM 3aKOHOB
OTPKCHHUS U TIPEJIOMJICHUS CBETa
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4.2 | JIuH3bl U ONTUYECKUE 6 JIunza. Xon nyueii B iunH3e. | [lonyueHue n300pakeHU ¢ TOMOIIIBIO
puoOpkI OnTuyeckas cucrema coOuparolle u paccenBaroei JMH3.
doroamnmapara, mukpockona | Onpenenenre GOKyCHOI0 pacCTOSIHUS U
v Teneckona. ['ma3 kak ONTHYECKOU CHJIbI COOMPAIOIIIEH JTNH3HI.
ONTHUYECKas CUCTEMA. AHanu3 yCTpOMCTBA U MPUHIIUIIA JEUCTBUS
biuzopykocts u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JaTbHO30PKOCTh ¢doroanmnapaTta, MUKPOCKOIIA, TEIECKOMNA.
N3ydeHne monenu riiaza Kak ONTUYECKON
CUCTeMbl. AHAJIU3 SABJICHUHN OJIU30PYKOCTH
U TAJIbHO30PKOCTH, IPUHIIUIIA IEHCTBUS
OUYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxenue 6enoro ceera HaGntonenue pasznoskenus 0e10ro cBera
CBETa B CIIEKTP B criekTp. OnbiThl HhIOTOHA. | B CIIEKTD.
Croxenue CreKTpaTbHbIX Habmronenue u 00bsICHEHUE OIBITOB
uBeroB. /ucnepcus cBera 10 TIOJTYYEHHIO OEJIOTr0o CBETa MPHU CI0KEHUU
CBETA Pa3HbIX I[BETOB.
[IpoBenenue u 0ObSICHEHHUE OIBITOB
110 BOCTIPUSITHIO LIBETA PEAMETOB IIPU UX
HAOJII0ICHUN YepPEe3 LIBETOBbIE (DUIIbTPbI
(LIBETHBIE OYKH)
Uroro no pazneny 15
Paszgen 5. KBanTOBbBIE SIBJICHUS
5.1 | UcnyckaHue u 4 OmneiTel Pezepdopaa u OOGcyxaenue 1enu onsiToB Pezepdopaa

IOrjaomeHuc CBCTa
aTOMOM

IUIaHETapHas MOJENb aTOMA.
Monuens atoma bopa.
Hcnyckanne u noriomniesue

10 UCCIICAOBAHNIO aTOMOB, BBIIBMKCHUC
T'UIIOTC3 O BO3MOJKHBIX PC3YyJIbTaTaX OIILITOB
B 3aBUCUMOCTH OT IIPCAIIOIaracMoro CTpoCHuA
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cBera aToMOM. KBaHTBLI.
JIuHenyaTeie ClIEKTPEI

aTOMOB, (hOPMYJIMPOBAHUE BHIBOJOB

U3 PE3YJIbTATOB OIBITOB.

OO6cyx1eHne IpoTUBOPEUM MIIaHEeTApHOU
MOJIETIM aTOMA U OCHOBAHUU /JI TUTIOTE3bI
Bopa o cranronapHbIx opOUTax 371E€KTPOHOB.
HabntoneHue CrtomHbIX U TMHEHYaThIX
CIEKTPOB M3JIyYEHUS PA3JIUYHbIX BEIIECTB.
OObsicHEHUE TMHENYATBIX CIIEKTPOB U3JIYyYEHUS

5.2

CtpoeHue aTOMHOTO
Aapa

PannoakTuBHOCTH. Anb(a-,
Oera- ¥ raMMa-u3TyYEHUsI.
CrtpoeHue aTOMHOTO siapa.
Hyxnonnas monens
aTOMHOTO sipa. M30Tonsl.
PanuoakTuBHbIE
npeBpaiienusd. [lepuon
nojypacnazia aTOMHBIX siIEp

OO0cyXeHrEe BO3MOKHBIX TUIIOTE3 O MOACIAX
CTPOCHUS sJIpa.

Omnpenenenye cocTapa sep 1Mo 3aJaHHBIM
MacCOBBIM M 3apsI0BBIM YHCIIaM U

TI0 TTOJI0KEHUIO B MIEPUOAUICCKON CHCTEME
3JICMCHTOB.

AHanu3 U3MEHEHHS COCTaBA SA/Ipa U €0
TIOJIOXKCHUS B TIEPUOTUUECCKON CUCTEME

MIPH O-PaAMOAKTHBHOCTH.

HccenenoBanue TPEKOB 0-4ACTHIL IO TOTOBBIM
dororpadusim.

OOGHapyxeHue U U3MEPEHHUE PATUALIMOHHOTO
¢hoHa C TOMOIIIBIO TO3UMETPA, OLICHKA €T0
UHTEHCUBHOCTH.

Anann3 OMOIOTHYSCKUX N3MCHCHUH,
MIPOUCXOISAIINX O ICHCTBUEM
PagMOaKTUBHBIX U3JTYUCHHM.
Hcrnonp30oBanne paiOaKTUBHBIX U3JTYICHHH
B MCIIUIIMHE
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5.3 | SnepHble peakuuu 7 SAnepssle peaknuu. 3akoHbl | Pemenue 3a1a4 ¢ HCOIB30BaHUEM 3aKOHOB
COXpaHEHM 3apsAI0BOrO U COXpaHEHMs MaCCOBBIX U 3apsAI0BBIX YHUCEI
MacCOBOI'O YACEI. DHEPIHs | HA ONPENEICHUE PE3YIIbTaTOB SAEPHBIX
CBSI3M aTOMHBIX szep. CBs3b | peakiuii; aHamu3 BO3MOKHOCTH HITH
MAaccChl ¥ DHEPIUH. Peaknun | HEBO3MOXXHOCTH SIIEPHOU PEAKIIMH.
CHUHTE3a U JICJIEHUS SIED. OneHka YHEpruu CBS3U SAAEP C UCIOIb30BAHUEM
Ncrounnku sneprun ConHna | ¢popMyiisl DHHIITEHHA.
u 3B€37. SnepHas OO6cyx/1eHne epCIeKTUB UCII0Ib30BaHMS
JHepreruka. Jlencraus YIPABIIAEMOI0 TEPMOAIEPHOIO CUHTE3A.
PaIMOaKTUBHBIX U3JTy4YeHHH | OOCykKIeHUE TPEUMYIIECTB ¥ YKOJIOTHYECKHX
Ha KUBBIE OPraHNU3MBI po0JIEM, CBSI3aHHBIX C SIAEPHON SHEPreTUKON
Hroro no pazneny 17

IHoBTOPHUTEIBLHO-0000 AU MOAYJIb

[ToBTOpEHME N
o00o01IeHNE
coJiepKaHusI Kypca
bu3ukn 3a 7-9 Ki1accel

9

Cucremaruzanus u
0000111eHHE TPETMETHOTO
COJIEp>KaHMs U OIbITa
JESITENHHOCTH,
IPUOOPETEHHOTO

NIpH M3YYEHUHU BCETO Kypca
(bU3MKU OCHOBHOT'O 00IIIETO
oOpa3zoBaHuUs.

[ToaroroBka K OCHOBHOMY
roCyJapCTBEHHOMY
IK3aMeHy Mo hU3NKe

TSl 00 y4arOIIUXCs,
BBIOPABILINX 3TOT YYEOHBIN
npeaMer

BrimonHenne yaeOHbBIX 3a/1aHUMA, TPEOYIOITUX
JIEMOHCTPAIIMA KOMIICTCHTHOCTEH,
XapaKTEPU3YIONMINX €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

— MPUMEHEHUS TTOJTYYEeHHBIX 3HAaHUHN

JUTSI HAY9HOT'O OOBSICHEHHS (PU3MUECKIX
SIBJICHUM B OKPY>KaroLIel npupose,

B ITIOBCETHEBHOM KU3HU U BBISBIICHHS
(U3UYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOT UM,

— MMPUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAILHBIX YMEHUI

JUISL ICCIIeTOBaHUS (DU3UICSCKUX SBIICHHM,
B TOM YHCJIC JIJIsI IPOBEPKH THIIOTE3

60



Y BBISIBJICHUSI 3aKOHOMEPHOCTEMN.

Pemenue pacu€THpIX 3a1a4, B TOM YHCIE
IpeIoNaramllux UCIoIb30BaHue (PU3UUECKUX
MOZEJNIEN M1 OCHOBAHHBIX Ha COJIEPKAHUU
pa3IMuYHBIX pa3/ienoB Kypca (pU3UKH.
BelnosiHeHMe 1 3a1uTa IrpynnoBbIX WU
VHAVBUYaJIbHBIX IIPOEKTOB, CBA3AHHBIX

C coJep:kaHueM Kypca pu3uku

Uroro no pazneny 9
OBHIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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