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INOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o ¢u3uke Ha ypOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABIICHA
Ha OCHOBE IOJOXKEHUH M TpeOOBaHUM K pe3yjpTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM oOpa3oBaTebHON Tporpammbl, npeacTtaBieHHbIXx B @I'OC 00O, a Takxke
¢ yu€toM (enepanpHOi paboueli mporpaMMbl BociiuTanus U KoHuenuuu npenopaBanus
yueOHoro npenmMera « Pu3nkay.

Copepkanue mporpamMmbl 10  (U3MKE HANpaBlieHO HAa  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaIOLIUXCSl U OPTaHU3ALNI0 U3YYEHUs (PU3UKU
Ha JESTEIBHOCTHOM OCHOBE. B mporpamme mo ¢usuke y4UTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeamera B peanuzanuu TpedoBanuiik PI'OC OOO k MmIaHUPYEMBIM
JUYHOCTHBIM M METallpeIMETHBIM pe3yJibTaTaM OOYYEHMs, a TaKXKE MEKIIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyYHBIX YYE€OHBIX NPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUs.

[IporpamMma mo (¢u3HKEe yCTaHABIMBAET paclpeaesieHHe y4deOHOro marepualia
no rogam oOydeHus (IO Kjaccam), MNpejaraeT NPUMEPHYIO IOCIEI0BAaTEIbHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COACpKAHUS U yuéTe
BO3PACTHBIX OCOOCHHOCTEN 00YyHarOIIUXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ METbI0 OKAa3aHUS METOIUYECKONW MOMOIIN
YUUTENIO B CO3JJaHUU paboyeil mporpaMmsl IO y4€OHOMY MPEAMETY.

@u3nka SABISIETCS CHUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouosorueit, actpoHomuew u (usnyeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAapTHHY MHpa, TMPEAOCTaBISIET HaumOoJee SCHbBIE
oOpa3ipl NMPUMEHEHUs] HAy4yHOTO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TIaBHBIX 3a7ad  (U3UYECKOrO0 O0Opa3oBaHMs B CTPYKType OOIIEro
00pa30BaHUs COCTOUT B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K Hayke y oOy4aroniuxcsi.

Nzyuyenne uzmku Ha 0a30BOM YpPOBHE MPEAINONAracT OBIAJCHUE CIETYOIINMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAyYHO OOBSCHSATH SIBJICHHUS,

OLICHWBAaTb U  MOHUMAaTb  OCOOEHHOCTH  HAY4YHOIO  HCCIIEIOBaHMS;

MHTEPIPETUPOBATh JaHHBIE W HCIOJH30BaTh HAyYHBIC JOKA3aTENbCTBA
JUTSI TIOJTyY€HUST BEIBOJIOBY.



[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHb
B Konmenmuu mnpenonaBanus ydeOHoro mnpeamera «Ddum3mka» B 00pa3oBaTeIbHBIX
OpraHu3aUsIX Poccuiickoit Oenepanuu, peATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBatenbHble  MPOTpaMMbl,  yTBepKAEHHOW  pemeHuem  Kosmneruu
MunuctepcTBa npocBemenus Poccuiickoit denepanuu (mpoTtokod ot 3 aexkadps 2019 r.
No T1K-4BH).

Lenu nzydyenust u3nKu:

npuoOpeTeHre MHTEepeca W CTPEMJICHUS OOYy4alolMXCs K HAy4YHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUNA O HAYYHOM METOJIe¢ TO3HAaHUA W (HOPMHUPOBAHHE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYXAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa H3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE TPEACTAaBICHUN O POIUM (U3UMKU IS Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE TMPEJCTABICHUNA O BO3MOXHBIX cdepax Oyayiiei mnpodeccuoHaIbHON
NEeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIEAYIONIUX 3aa4:

MpUOOpPETEHUE 3HAHUN O JUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuOOpEeTeHHEe YMEHHM OINUCHIBaTh W OOBIACHATH  (U3HUECKUE  SBICHUS
C UCIOJIb30BaHUEM MMOJYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUINX PACUYETHBIX 3a7a4 C HMCIOJIb30BAaHUEM
buznyecknx Mojiesel, TRBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHHH HAOMIOMaTh TPUPOIHBIC SBJACHUS W BBITIOJHATH OIIBITHI,
JabopaTtopHble PabOTBl W SKCHEPUMEHTAJIbHBIC MCCIICIOBAaHUSI C HCMHOJb30BAHUEM
U3MEPUTETBHBIX TPHOOPOB,;

OCBOEHHE TTPUEMOB paboThl ¢ UHGOpMalel (PU3NUECKOTO COJIepIKAHUSI, BKITIOUas
uHMOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHaIUu3 MU KPUTUYECKOE
OlICHUBaHUE UH(OpMAIIUH;

3HAKOMCTBO CO c(depamu mnpodhecCHOHAIBPHOW JEATEIbHOCTH, CBS3aHHBIMU
¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSIX
(bu3MYEeCcKO HAYKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO
obpaszoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 uacoB (2 yaca B Hemeno),
B 8 kitacce — 68 yacoB (2 yaca B Heqeno), B 9 kinacce — 102 yaca (3 yaca B Hezieno).

[Ipenyaraemslii B mporpamme mo GU3HNKe NepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, Y4YuTelb JeJaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT U OMBITOB C YYETOM HHAMBUAYAIbHBIX OCOOCHHOCTEH
00yJaromuXxcsi, CHUCKa OHKCIEPUMEHTAIbHBIX 3aJlaHui, NpeajiaraéMblX B paMKax
OCHOBHOT'O FOCYJapCTBEHHOT'O 3K3aMeHa M0 (pU3HKE.



COAEPXAHUE OBYUEHUA

7 KJIIACC
Pasznea 1. ®usuka u €€ poJib B IO3HAHMU OKPY/KAIOLIEro MUpa
®duszuka — Hayka O mnpupoxae. SBieHus npupozasl. Dusmyeckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dusnueckue BennuuHbl. 3mMepenne ¢puznueckux BeanunH. Guznyeckue npudopsol.
[TorpenmiHocTh 3MepeHnii MexxayHapoaHas cucTemMa eIMHULL.

Kak ¢u3uka w©  [gpyrue  eCTECTBEHHbIE HAayKM  H3Y4alOT  MPHUPOAY.
EctecTBeHHO-HAaY4YHBIN METOJ] IO3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOr0
sBieHus. Onucanue GU3NIECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnyeckune, TeIIOBBIE, JJIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIC SIBICHUS.
dusnueckue npuodopsl U MPoLeaypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U LIUGPOBBIM
pruOOpPOM.

Jlabopamophvie pabomwl u onvlmol

Omnpenenenre NEHbI JEICHUS MKaIbl K3MEPUTEIHHOTO MPUoopa.

N3mepenne paccTosHAMN.

N3mepenne 06bEMa )KUAKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepOB MabIX TE.

N3mepenue TemmnepaTypbl PU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U JaTUHKA
TEeMIEPaTyphI.

[IpoBenenne uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: NAIBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIe, YeM OOJIbIIIEe BHICOTA MTyCKA.

Pa3znen 2. [lepBoHayaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

CtpoeHue BelecTBa: aTOMbBI U MOJIEKYJIbI, X pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOEHHE BEIIECTBA.

JBrmxeHue yacTtull BeniectBa. CBsI3b CKOPOCTU JABUKEHUS YACTHI] C TEMIIEPATYPOil.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzanmoneicTBre 4acTUIl BEIISCTBA: MPUTHKEHNE
Y OTTaJIKUBAaHUE.

ArperatHple COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, XUJKOCTEH M TBEPABIX
(KpucTamIM4ecknx) Ten. B3auMocBsi3b MEXKAY CBOMCTBAMU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX ATOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpayuu

Ha6nronenue OpoyHOBCKOTO JBUKEHUS.

Habmronenue nuddysuu.

HaGnronenue siBieHuii, OOBSCHSIONIMXCS MPUTSHKCHUEM WM OTTaJIKWBAaHUEM
YacTUL BEIIECTBA.



Jlabopamopuvie pabomul u onvimoi
OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM doTorpaduii).
OnBITHI 110 HAOTIOACHUIO TEIIJIOBOTO PACIITMPEHUS T'a30B.
OnBITHI 110 0OHAPYKEHUIO JCHUCTBHSI CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:xeHHe ¥ B3aUMO/ieiicTBHeE TeJl

Mexanundeckoe 1BrKeHHe. PaBHOMEpHOE U HEpaBHOMEpPHOE IBMKEHHE. CKOPOCTb.
Cpenssisi CKOpOCTbh IPH HEPABHOMEPHOM JABMKEHUU. Pacuér myTH U BpEMEHU IBU>KECHHS.

SBnenue nHepuuu. 3aKOH HEpLMU. B3anMoaeicTBre Tell Kak IpUYrHa U3MEHEHUS
CKOPOCTH JIBW)KEHHMs Tell. Macca Kak Mepa MHEPTHOCTH Teya. IIIoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuia Kak XapakTepucTuka B3auMoaencTBusa Ten. Cuia ynpyrocta M 3akoH I'yka.
W3mepenune CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIEeHNE TATOTEHUS U cvila TshkecTH. Crita
TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTs. CnoxeHHE CHII, HalIpaBIEHHBIX
no ogHoM mpsimMou. PaBHogmerctByromas cwil. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpEHHUeE NMOKosl. TpeHne B IpUpPOJIE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4eCKOTo JBMKEHUS Tea.
N3mepenre ckopoCcTH NPSIMOJIMHEHHOTO JIBUKEHHUS.
HaOntonenue siBieHNUs] THEPIUU.
HaOnronenue nu3MeHeHus: CKOPOCTHU IPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEII.
CrioxeHune cuil, HalpaBJIEHHBIX 110 OJTHOW MPSIMOM.

Jlabopamophwvie pabomwl u onvimol

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIApUKA B KUIKOCTH, MOJEIU
IIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBKEHUSI OpyCcKa WIIM IapuKa 10 HAaKJIOHHOU
MJIOCKOCTH.

Ornpenenenue WIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (Iedopmariuu) mpyKUHBI
OT NPHWJIOKEHHON CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja
U XapakTepa CONMPUKACAIOIIUXCS ITOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

Hanenue. CrocoObl yMEHBIIEHUS W YyBEJIWYEHMs JAaBieHus. JlaBieHue rasa.
3aBHUCHUMOCTH JaBJICHUS raza oT 00bEMa, Temmeparypsl. [lepenaya gaBiaeHus: TBEPIBIMU
TeIaMH, JKUAKOCTAMH U Tra3amu. 3akoH [lackang. I[IHeBMaTMyeckne MalllMHBI.
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIIyOMHBL. ['HMIpocTaTuueckuil mapajokc.
Coobmraromuecs cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmochepa 3emumm u armocepHoe pgamieHue. I[IpuunHBI CyIIECTBOBAHMS
BO3aylIHON oOosiouku 3emiu. OnwiT Toppuuermu. M3mepenne atMochepHOro



JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MEepeHus aTMOC(HEPHOTO TABJICHHUS.

JlelicTBUE KUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxominaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmraromuecs Cocy/ibl.

['mnpasnrueckun mpecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCcTH TeJla U
IJIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.

VYcioBue T1uIaBaHusl TeN: IUIABAHUE WA TOTPYKEHHUE TElI B 3aBUCUMOCTH
OT COOTHOUIEHUSI IIJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamophvie pabomwl u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMA MOrpyKEHHOU
B KUJKOCTb YaCTH TeJIA.

OnpeneneHue BBITAIKUBAIONIEH CHUJIBI, JIEUCTBYIOLIEH HA TEIO, NOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CWIBI, JEUCTBYIOIIEH Ha TEJO
B KUJKOCTH, OT MACCBhI TEJIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKUBAOLIEN CUIIbI, JEHCTBYIOIIEH
Ha TEJO B JKUJIKOCTHU, OT 00bEMA OTPYKEHHOM B HKUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKH U OIpEIEeHue €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUsl

Mexanuueckast padota. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
pbiuara. IlpuMeHeHHe mpaBuiIa paBHOBECHUsI phlyara K OJIOKY. «30J0TOE IPaBHIION
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunetndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOT'O BUJIa MEXAHUYECKOU SHEPTUU B APYTOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopmwvie pabomwl u onvimol

Onpenenenne pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JBIDKCHHHM Teja
10 TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yciaoBUM paBHOBECHS pbluara.



N3mepenne KII/1 HaKITOHHOM TIIOCKOCTH.
N3yueHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3gen 6. TenioBble ABJIeHUA

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHHS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJL. ONBITHI, TOATBEPKAAIONIIE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenn  TBEPAOro, KUAKOTO M  Tra3o00pa3HOr0 COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUAKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaunBaHUe
Y KalWUISIPHBIC ABJICHUSA. TEIIOBOE PAaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEW SHEpruu: Terionepenada u
coBeplieHHe paboTel. Buael Temionepenayu: TEMJIONPOBOJAHOCTb, KOHBEKIUS,
U3IIy4YCHHE.

KonuyecTBO TemioTel. YenpHas TEIUIOEMKOCTh BeEIIECTBA. [eMmIo000OMEH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEILIECTB. YAenbHas TeruioTa IuiaBieHus. [lapooOpazoBaHue u
koHgeHcauus. Mcnapenwe. Kunenue. VYpenbHas Temjaora MmapooOpa3oBaHUA.
3aBUCHUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TETUIOTA CTOPAHMUSL.

[Tpuntuner padoTs! TermoBeix aurateneit KIJ[ remmoBoro aeurarens. TemmoBsie
JIBUTATEIN U 3aIATa OKPYKAIOIIEH CPEeIbl.

3aKOH COXpPaHEHHUsI U ITPEBPALLCHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habnronenue OpOyHOBCKOTO JIBHXKCHUSI.
Habmonenune nuddysun.
Habmronenue siBjeHn cMauyuBaHUs U KaLIIPHBIX SBICHU.
Habmronerue TenioBoro pacmpeHus Te.
N3MeHeHue naBieHuss raza MNpu HM3MEHEHUHM O0BEMAa W HArpeBaHUU WM
OXJIAXKICHUH.
[TpaBuia u3mepeHus TeMIepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHSIITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
HabGmronenne kumeHus.
HaOnronenue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.



Moenu TeIIOBBIX ABUTATEIIEH.

Jlabopamophvie pabomwl u onwvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OMnBITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA WIIM caxapa.

OnpIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TEN.

Omnpenenenre naBieHus BO3AyXa B OaIOHE IITTPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 0o0béMa u
HarpeBaHMs WA OXJIAKICHUS.

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH
B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPHI.

HaGnronenue n3MeHeHusl BHyTPEHHEW SHEPTUM Tela B pe3yJibTare TeIIonepeaun
Y paOOThI BHEIIHUX CHII.

UccnenoBanue siBieHHs TEIIOOOMEHA IMPU CMENIUBAHUU XOJIOJAHOW U ropsuei
BO/IBL.

OnpeneneHrue KONMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJONM MpH TEIIOoOOMEHe
C HArpeThIM METATNYECKAM LIJIAHAPOM.

OnpenenenHne yIeapHOM TEMIIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHrne OTHOCUTENBHON BIaXKHOCTH BO3yXa.

Ornpenenenue yaenbHON TEIIOTHI ILUIABICHUS JIbJA.

Pa3znen 7. DinekTpuvecKkue U MATHUTHBIE SIBJICHUSI

Onektpuzauus Ten. J[Ba poaa d3IEKTpUYECKUX 3apsaaoB. BzaumopeiictBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3apPSKEHHBIX TEJl
OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXKIY TEJIaMH).

OnekTpuueckoe mnone. Hanpspk€HHOCTh  dnektpuueckoro mods.  [IpuHiun
CYNEPIO3ULINH dJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenun »snekTpuyeckux 3aps/ioB. DJIEMEHTApPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKH M JUABJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTounnku
MOCTOSTHHOTO  TOKa. JIEHCTBUSL 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE). DJICKTPUYECKHUM TOK B KHUJKOCTSIX U razax.

Onektpuueckas uenb. Cuita Toka. DIeKTpudyeckoe HanpskeHrne. COnmpoTUBIIEHUE
MPOBOJHUKA. YIEJIbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma Juisi ydacTKa Lemu.
[TocnenoBaTenpHOE M APAJLIEIBHOE COEIMHEHHUE IPOBOIHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—JleHna. DnekTpuueckue
IEMH U IOTPEOUTENHN JIEKTPUUIECKOM dHepruun B ObITy. KopoTkoe 3aMbikaHue.

[TocTrossHHBIE MarHuThl. B3auMOAEHWCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. MarHuTHoe 1nojie 3eMJIM U ero 3Ha4eHue ISl )KU3HU Ha 3emie. OnsIT Dpcrena.



MarautHoe o€ 3JIEKTPUYECKOro TOKa. I[IpuMeHeHue 3JIEKTPOMAarHuTOB B TEXHUKE.
JleiicTBH€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. lMcmosib30BaHWE AICKTPOABUraTEed B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel Dapanes. SBIeHHE 3IEKTpOMarHUTHOM HMHAYKUMHU. IlpaBuino Jlenua.
Onekrporenepatop. CrocoObl MOMYYSHUST AIEKTPHUUIECCKOW SHEPTHH. DIEKTPOCTAHIIUN
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu
DJIeKTpU3aLUS TEN.
JIBa pona aNEKTPUUECKUX 3apSAI0B U B3AUMOACHCTBUE 3aPSKCHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.
DJIeKTpocTaTU4YEeCKass MHIYKIIUSL.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsIJIOB.
[IpOoBOIHUKH U JTUATIEKTPUKH.
MoaennpoBaHre CUIOBBIX JIUHUAN SJIEKTPUUECKOTO TTOJIS.
M CTOYHUKM TTIOCTOSHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne Cuitbl TOKa aMIIepMETPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHU BOJIbTMETPOM.
Peocrar u Mmara3uH CONpOTUBIICHUN.
BzanMoaencTBre MOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3I€JICHUS MOJIOCOB MarHuTa.
MoaenvupoBaHHE€ MAarHUTHBIX MOJIEN TTOCTOSTHHBIX MAarHUTOB.
OnbIT OpcTena.
MarunuTtHOE€ 1oJsie Toka. DNEKTPOMAarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHIYKIIHUY.
OnbiTel @apanest.
3aBUCUMOCTH HaIlPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DJIEKTPOre€HEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomwl u onvimol
OnbITH IO HAOIOACHUIO DJICKTPU3AITUH TeJl MHAYKIIUEH U MPU COMPUKOCHOBEHUM.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka 1 mpoBepka pabOThI IESKTPUIECKOM IIEMU TTOCTOSIHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u peryampoBaHUE HAMPSHKEHUS.
HccnemoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcCTop,
OT COINPOTHUBIICHUS PE3UCTOPA M HAPSDKCHUS Ha PE3UCTOPE.
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OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro0 JUIMHBI, IUNIOMAAU TONEPEYHOTO CEYEHUS U MaTEpHAIIA.

[IpoBepka npaBuia CIOKEHHS HAMPSKEHUN MPU MOCIEAO0BATEILHOM COECAUHEHHUU
JIBYX pE3UCTOPOB.

IIpoBepka npaBuia sl CUJIbI TOKA MPU ApaJLIEIbBHOM COEIUHEHUHN PE3UCTOPOB.

Onpenenenne pabOThI 3AEKTPUUECKOT0O TOKA, HIYIIETO YePE3 PESUCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKa, MAYLIErO 4Yepe3  JaMIIOUKYy,
OT HaNpsHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSSHHBIX MAarHUTOB MPHU UX OOBEIUHEHUU U
pa3icliCHUHN.

Uccnenosanue NelcTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KaTYIIKU
C TOKOM U MarHWTa OT CUJIbI TOKA U HAIPaBJICHUS TOKa B KaTYIIKE.

N3ydenne neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

Nsmepenue KII] anexTpoaBuraTeabHOM YCTAaHOBKH.

OMNBITBHI IO UCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMU: UCCIIECIOBAHUE
W3MEHEHUI 3HAYCHHS U HAIIPaBJIEHU UHAYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexanunueckoe  JABWKEHME. MarepuaiibHas ~ Touka. (CucremMa  OTCYETa.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NIPSAMOJIMHEHHOE
nBr>keHue. HepaBHoMepHOe mnpsiMoiMHEHOE ABWKEeHWE. CpenHsss M MIHOBEHHas
CKOPOCTBH T€JIa IPU HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJIMHENHOE ABKeHne. CBOOOAHOE MajiCHUE.
OnpiThl ["anunes.

PaBHOMepHOE JnBMXKEHHE N0 OKpyxHOcTH. [lepmox m yacrora oOpaiieHus.
JIunerHasa 1 yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsriit 3akoH Hperorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HbrotoHa.
[IpuHIMII CyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS CKOJBXKECHUSA, CHIIA
TPEHUS MMOKOSI, IPYTUE BUIbI TPCHMUSL.

Cwita TSKECTU M 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOpEHUE CBOOOHOTO MaJCHUSI.
Jemxenune minanetT Bokpyr Comnnua. IlepBas kocMmuueckas ckopoctb. HeBecoMocTh u
MEPETPYy3KHU.
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PaBHOBecue wmarepuanbHOll TOuku. AOcomoTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3meHeHne wummysnbca. MMIynbc cuiibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTBHOE ABUKEHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CBa3b sHepruu U padotsl. [loTeHInanbHas YHEPIUs Tea, MOAHITOTO HaJl TIOBEPXHOCTHIO
3emun. lloTeHnmanbHas sHeprus cxarou npyxuHbl. Knnetnueckas sneprus. Teopema
0 KUHETHUYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Habmroienne MexaHu4ecKoro ABM)KEHUSA TeJla OTHOCUTENFHO Pa3HBIX TEJ OTCUETa.

CpaBHeHHE ITyTEH U TPACKTOPH IBM>KEHHS OJTHOTO U TOT'O K€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IIPSIMOIMHENHOTO JBUKEHMUS.

Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Hab6utoienue nBU»KeHus Tela o OKPYKHOCTH.

HaGnrogeHue MexaHUYeCKUX SIBICHUM, MPOUCXOISAIIMX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUXEHHHM OTHOCHTEJIBHO KaOMHETa
buzuKy.

3aBUCUMOCTb YCKOPEHUS TelNa OT MAaCChI TEJIA U ACUCTBYIOIIEH Ha HETO CUJIBI.

HaGnronenue paBeHcTBa CHII TPU B3AUMOJIEHCTBUH TET.

N3meHenue Beca Tena pu yCKOPEHHOM JBHKECHUH.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOECHCTBUU TEIL.

CoxpaHeHne UMITYJIbCa ITPU HEYTIPYTOM B3aUMOICCTBUH.

CoxpaHeHne UMITyJibca Mpu a0COMIOTHO YIPYTOM B3aUMOECHCTBUU.

HabutoieHue peakTHBHOTO IBHKEHUSI.

CoxpaHeHHne MEXaHUYEeCKON SHEPTUU MPU CBOOOTHOM IMa/ICHUH.

CoxpaHeHME€ MEXaHWYECKOM OHHEPruM TMPH JBUKECHHM Tejla TMOJA JICUCTBUEM
MPY>KUHBI.

Jlabopamophvie pabomwl u onvimol

KoHcTpymnpoBaHnue TpakTa JUisl pa3roHa U JalbHEUIIEr0 paBHOMEPHOTO JIBFKCHHUS
IIapUKa WA TeTIEHKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM JABUKCHUS IIapUKa
I10 HaKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBH)KCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSATCSI KaK psiJT HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE TTPOMEKYTKH
BPEMEHU OJIMHAKOBHI.
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHHUSI CKOJIBXKEHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUS.

Onpenenenue k03¢ ULIMEHTA TPEHUS CKOJILKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

Omnpenenenre paOOTHl CHJIBI TPEHUS TMPH PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YIPYTOCTU MPH MOABEME Tpy3a C HCIOIb30BAHUEM
HEIMOJBM)XHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1€0aHUS U BOJTHBI

KonebarenbHoe npmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KoJIeOaHM: Tepuof,
4acToTa, aMIUINTyJda. MaremMaTW4ecKui W TPYXUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM MPHU KOJeOaTeIbHOM JBUKCHUU.

3artyxaronue kojiebanus. BeiHyxaeHHble KojieOanus. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MoOnepedHbie BOJIHBL J[JinHA
BOJIHBI M CKOpPOCTH €€ pacnpocTpaHCHHs. MeXaHM4YeCKUEe BOJHBI B TBEPAOM TeEIIE,
CEHCMHUYECKHUE BOJIHEI.

3ByK. I'poMKocTh 3Byka W BbIcOTa ToHaA. OTpakeHue 3BykKa. MH]pa3Byk wu
YIBTPa3BYK.

Jlemoncmpayuu
HaGnronenue kosiebanuil Tes1 N0 AEHCTBUEM CUJIBI TSKECTH U CUJIBI YIPYTOCTH.
Ha6nronenue konedanuii rpy3a Ha HUTU U Ha IPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenre npoa0ibHbBIX U MONEPEUHBIX BOJH (Ha MOJENHN).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.

Jlabopamophvie pabomwl u onvimol

Omnpenenenre YaCTOThI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN PYKUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTU TEPUO/A KOJEOAHUI MOJBEIICHHOTO K HUTHU Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TepUOJa KoJIeOAaHWUH TPYKUHHOTO MAasTHHKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH Tepuoa KoyieOaHui Tpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnBITB, JEMOHCTPHUPYIONIUE 3aBUCHMOCTH IEepHUoAa KOJeOaHWW TPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKHHBI.

H3mepenue yckopeHus: CBOOOTHOTO TIaICHHUS.

Pa3nen 10. DiieKTpOMATrHUTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJTHBI
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. [IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMAarHuTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwl u onvimol
N3ydeHnne CBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pasznea 11. CBeroBbIe IBJICHUS

JlyueBas mopmenw cBera. Mcrounukum cBera. lIpsaMonuHeniHOe pacnpocTpaHeHue
ceera. 3armenuss ConHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

IIpenomnenue cBera. 3akoH npeioMmieHUss cBera. llomHoe  BHyTpeHHee
OoTpakeHue cBeTa. Mcrnosib30BaHUE MOJHOTO BHYTPEHHErO OTPAKEHHSI B ONTUUYECKUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Ontudeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. I'a3 kak onruyeckas cuctemMa. bim3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenune 6enoro ceera B criektp. OnbiThl HetoToHa. CliojkeHHE CTIEKTPaIbHbBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pa>keHUl B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xox mydeii B cOOUparoIiei JInH3e.
XO0J1 Tydeu B paCCEUBAOLIEH JIMH3E.
[Toy4yenue n3o00paxeHut C MOMOIIBIO JIMH3.
[Tpuntun neiictBus GoroanmnapaTa, MUKPOCKOIIAa U TEJIECKOTIA.
Mopenn riasa.
Paznoxxenue 6eyoro ceeTa B CEKTP.
[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamophvie pabomwl u onvimol
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKCHHS CBETOBOTO JIyda OT yrJjia IacHusI.
N3ydeHne xapaKTepUCTHK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnemoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIyda OT YTIJia MaICHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomy4yenue n3o0paxxeHut ¢ MOMOIIBIO COOMPAIOIIEH JTNH3HI.
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Onpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKON CUIIbI COOMPAOLIEH JIMH3BI.

OmnBITHI IO Pa3JI0OKEHUIO OEJIOrO CBETa B CHEKTP.

OnbITl IO BOCTIPUATHIO LIBETA MPEAMETOB MPU MX HAOIIOJEHUH Yepe3 LBETOBbIE
(UIBTPBI.

Pa3nen 12. KBanToBbI€ sIBJIeHHUS

Omnswitel Pezepdopna u mnmanetapHass monenb aromMa. Mogenb artoma bopa.
Hcnyckanue u norionieHue ceeta aroMoM. KBaHThI. JInHeYaThie CIIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO Spa.
Hyxnonnas Mmogens atomHoro sijpa. M3oromnsl. PaguoaktuBHeie nipeBpanienus. [lepron
IIOJTypacIiaia aTOMHBIX SIAEP.

SAnepHble peakuru. 3aKOHbI COXPAHEHUS 3aPSAA0BOTO U MACCOBOTO YUCEN. DHEPIUs
CBA3M aTOMHBIX szep. CBsA3b Maccel M dHEpruu. Peakuuuy cuHTE3a W JENEHUs sIep.
Ncrounuku sneprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YCHUNM Ha JKHUBBIC
OpPTaHHU3MBI.

Jlemoncmpayuu
CneKTpbl U31y4E€HUS U TMOTJIOIICHHUS.
CnekTpbl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Habmronenue tpexkoB B kamepe Buibcona.
Pabora cuéTurika HOHU3HPYIOIMKNX U3ITYICHUH.
Peructpanus nznydeHust IpupOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamophvie pabomwl u onvimol

Hab6nroaeHue CIuIONIHbIX ¥ IMHEHYAThIX CIICKTPOB M3TYUYCHUS.

HccnenoBaHue TPEKOB: M3MEPEHHME SHEPTUM YACTHIBI 10 TOPMO3HOMY IIyTH
(o pororpadusam).

W3mepenue painoakTUBHOTO (poHa.

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIMIMN MOAYIL MpEaHA3HAYEH ISl CUCTEMAaTH3allUuk U
00001IeHUs] TIPEIMETHOTO COJIEPKAHUS W OMbITa JACATEIbHOCTH, MPUOOPETEHHOTO
IpU M3YYEHUHU BCETrO Kypca (PU3NKHA, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY Mo (pU3MKe 151 00yUYaroIMXCsl, BRIOPABIIMX ATOT YUCOHBIM
npeaMer.

[Ipy wm3yyeHHH JOaHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI
NESATETLHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHUKEHUE TMPEIMETHBIX H
MeTanpeIMETHBIX MJIAHUPYEMBIX pPEe3yJIbTATOB o0yueHwus, dbopmupyercs
€CTEeCTBEHHO-Hay4YHasi TPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBSICHATH (DU3NUYECKUE SBICHUS,
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NPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJadyd, B TOM YHCIIE KAa4eCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHAIBHO AEATENBHOCTHBIN XapaKkTep JAHHOTO pa3esa peaanu3yercs 3a CUET
TOT0, YTO O0YYAIOUIUECS BBIMOJHSIOT 3a/1aHUsl, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUM, B TOM YHCIIE
JUISL IPOBEPKH THIIOTE3 U TIOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IPEBPALICHHUS W COXPAHEHUS BCEX WM3BECTHBIX BHUJIOB
SHEPIUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

Nzydyenne ¢u3uKu Ha YpOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs HaIPaBJICHO
Ha JIOCTI)KEHHE JHMYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
Pe3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare u3yudeHus (PU3MKH HAa yYpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
y oOyyaromierocs 0y1yT copMUpPOBaHBI CAEAYIOMINE TUYHOCTHBIE PE3YIbTaThl B YACTH

1) naTPHOTHYECKOTO BOCTIMTAHMS:

IIPOSIBJICHHE MHTEpPECAa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUSAM POCCUMCKUX YUEHBIX-(PUZHKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT 0 BOCTIHTAHMS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYMMBbIX
U JTUYECKUX TMpoOJEeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHHUS:
BOCIIPHUATHE OCTETHMUYECKUX KayecTB (u3nueckoil Hayku: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHUSI:

OCO3HAHMWE IEHHOCTH (PU3UYECKOM HAYKHW KaK MOIIHOTO MHCTPYMEHTA TMO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIOILEH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, WHTEpeca K HCCIEN0BATEIHCKON
JESITENbHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI 1 SMOIMOHAJILHOTO 0JIATOTIOTYIHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI OE30MAaCHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOPOTax, ¢ MIEKTPUUECKUM U TETUIOBBIM 000pYAOBAaHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedICKCHHU, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOT0 e MpaBa y APYroro YeJIOBeKa,;

6) TPy10BOT0 BOCTIMTAHUS:

AKTUBHOE Y4YacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad (B pamMKax CEMbH,
o0pa3oBaTeNbHON OpraHW3allii, Topoja, Kpas) TEXHOJOTHYECKOW H COIUATbHOU
HAIPaBJICHHOCTU, TPEOYIOMIUX B TOM YUCIIE ¥ PU3NUECKUX 3HAHUIA,

MHTEpEC K MPAKTUYECKOMY U3YUEHHUIO MPOodeCcCuil, CBSI3aHHbBIX C PUBHKOM;
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7) 3K0JI0THYECKOT0 BOCTIMTAHMS

OpUEHTAIMs Ha MPUMEHEHHE (PU3MYECKUX 3HAHUU IS PEIIeHHs 3a1a4 B 00JacTu
OKpY’Karollel cpeibl, INTAaHUPOBAHUS MTOCTYIIKOB 1 OIICHKH UX BO3MOXHBIX ITOCIIEICTBHM
JUISL OKPY>KaIOIEeH Cpeibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIJIEM U TyTEeH UX PEIICHHUS;

8) amanTanuu K N3MEeHAIOIHUMCS YCJIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3MYeCKOi HAMPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHuCie POpMyIupOBaTh UIEH,
TIOHSTHUSI, TUTIOTE3bI O PU3HMIECKUX OOBEKTAX U SIBJICHUSAX;

OCO3HaHHE JEePHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBJISATH B3AMMOCBSI3H TIPHUPOJIBI, 00IIECTBA U
PKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UICCKUX 3HAHUM;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rJ1I00aJIbHBIX ITOCIEACTBHUH.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOeHHS MpOTrpamMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y  oOywatomierocas  OyayT  cOpMHpPOBAaHbI  METANpPEIMETHBIE
pe3yNbTaThl, BKJIIOYAIONINE TO3HABaTeNbHbIC YHHUBEpPCAIbHBIE YYEOHBIC ACWCTBUSA,
KOMMYHUKATHBHBIE YHUBEPCAJIbHBIE YIeOHBIE ACUCTBUS, PErYISITUBHBIE YHUBEPCAIbHBIC
y4eOHbIE 1eUCTBUS.

IHo3HaBaTesbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyeckue JeHCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKHM OOBEKTOB (SIBJICHUN);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHUS
JJ1s1 000OIIEHUS ¥ CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
U HaOJIOZCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEHUHU (PU3NUECKUX SBICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBA3SIX (DU3HUECKUX BEJINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOM (uU3MUecKoW 3aaaydu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHUs, BHIOOP HanboJee MoAX0SIIEro ¢ yuéToM
CaMOCTOSITENIHO BBIJICTIEHHBIX KPUTEPHUEB).
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ba3oBble ncciaenoBaTe/bCKue JeHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TIO CAMOCTOSATEIHLHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKUil OKCIEPUMEHT, HEOOJBbIIOe WCCIACAOBaHNEe (DUINICCKOTO SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTYICHHYIO B X0J1€
UCCJICIOBAHMSI UJTH SKCIICPUMEHTA,

CaMOCTOSTENNbHO  (POpMYJIHpOBaTh OOOOIICHHWSIT W BBIBOJALI MO pe3ylbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIIee pa3BUTHE (PUINICCKUX TPOIIECCOB,
a TaKXe BBIJIBUTaTh MPEIINOJIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pab6ora ¢ undopmanueii:

OPUMEHATh Pa3jJU4HbIE METOABI, HWHCTPYMEHTBI M 3alpOChl IpPU  ITOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUecKOu
3aJ1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETHPOBATh  HHPOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM IpEICTaBICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss UHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMi, WHOMN
rpadUKoil ¥ UX KOMOMHALIUSIMHU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBUS:

B XOJie OOCYXJIEHHS y4eOHOTO MmaTepuayia, pe3yibTaToOB J1a0opaTOpPHBIX padoT
U TIPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMONl TeMbl U BBICKA3bIBATh
ujeu, HaleJCHHbIE Ha pEIIeHHWE 3a7aud W TOoJJep)KaHhe OJiarokenaTeaIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JMAJIoOra,
00Hapy»KMBaTh Pa3Inyue U CXOACTBO MO3UIIUIA;

BBIPAKATh CBOIO TOUYKY 3pCHHS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTaBIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOrO  OIbITa
(3KCIIepUMEHTa, UCCIEA0BAHUs, IPOEKTA).

MMOHUMATh U UCIIOIH30BATh IPEUMYIIECTBA KOMAHTHOW U MHANBUAYATHLHON paOOThHI
IIPY PEIIEHUN KOHKPETHON (PU3NYECKOi MpOoOIeMBbI;

IPUHUMATh LIEJM COBMECTHOM IEATEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JIOCTHUKEHHUIO: pachpeaessiTh PoJid, 00CYKIaTh MPOILECChl U PE3YyIbTAaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHSITH CBOKO YacTh paOOThI, TOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTra 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMH KOMAaHIbI;

OIICHMBATh KAauyeCTBO CBOEro0 BKJIaja B OOMUNA MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYJTMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JEeHCTBHS
Camoopranusanus:

BBISIBIISITh NPOOJEMBbl B KU3HEHHBIX UM Y4YEOHBIX CHUTyalUsX, TpPeOyIOIIUX
JUIA pelieHus: GU3NIecKux 3HaHU;

OPUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PElICHUN (MHAUBUAYAIbHOE,
MPUHATHUE PEIICHUS B TPYIIE, MIPUHATUE PEIICHUN TPYIIOi);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM peIIeHUs] (PU3NYECKON 3a/1ayil WM TUIaHa
UCCJENOBAHUS C YYETOM HMMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHMUI;

JieaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeularaTh IUIaH €€ U3MEHEHMS,

OOBSACHATh NMPHUUYMHBI JTOCTHXKEHUS (HEIOCTHIKEHMSI) pe3yNbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(U3MYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA L[N U YCIOBUIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJl€ CIopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE NPABO HAa OMIMOKY MpU pemeHur (U3NYECKUX 3a7ady WU
B YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyyenuss B 7 KJjiacce NMpeAMETHBIE PE3yJIbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y O0YUAIOIIMXCSI YMEHHIA:

UCTIOJIb30BaTh TOHATHUS: (U3NYECKHE W XHUMHUYECKHE SIBIICHHS, HaOJIOJCHUE,
OKCIEPUMEHT, MOJEIb, TUIOTE3a, CIUHHIBI (U3NYCCKUX BEJIHYWH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHMS BellecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOe), MEXaHUYeCKOe
IBW)KEHUE  (paBHOMEPHOE,  HEpPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOZeWcTByIOmass cwi, aedopmarnus (ynpyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYbI;

paznmuyarh siBueHus (auddys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBA,
pPaBHOMEPHOE JIBIDKCHHE, HEPABHOMEPHOE JIBUKCHUE, WHEPIIUS, B3aUMOJICHCTBHE TE,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OCBhIO BpAICHHS, Iepeaada IaBJICHHS
TBEPIBIMU TENAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
NpeBpaIleHs] MEXaHHUECKOW SHEPTUH) TI0 ONUCAHWIO WX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHWE H3YYCHHBIX (PU3UUECKUX SIBICHHH B OKPYKAIOIIEM
MUpPE, B TOM YUCIIe (U3HUECKUE SIBICHUS B IPUPOJIC: IPUMEPHI IBUKCHUS C Pa3IMIHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXWBOW NPUPOAE, AECHUCTBUE CUIIBI TPEHUS B NIPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EpHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbhluard B TeJ€ 4YeJOBEeKa, MPH 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA TeNl U (PU3NYECKHE SIBJICHUSA, HCHOIb3Ys
¢dusznyeckue BeIMUMUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMS, IyTh, CKOPOCTH,
CpeaHssi CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TENA, CWJIA TPEHMS, JABJICHUE
(TBEpIIOTO TeNa, JKUIKOCTH, rasza), BBITAJKHUBAIOIAs CHJIAa, MEXaHW4YecKas pabora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKasi U TMOTCHIMAJIbHASI SHEPTUs), NMpU OMHCAHUHM MPABUILHO
TPaKTOBaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, UX 0003HAYCHUS U €IUHUIIBI
bu3nYeCKuX BEIWYHMH, HAXOAUTHh (POPMYIBI, CBS3BIBAIONINE JAHHYIO (PHU3NYECKYIO
BEIMYMHY C JIDyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(bU3UYECKUX BEIINYNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBJICHHS M IPOLIECCHI, MCHOJb3YS
MpaBWia CIOXKEHUsI CUJl (BIOJIb OJHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, paBuiIo paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUII0» MEXaHUKH, 3aKOH
COXPAHEHUS MEXaHWYECKOM HSHEpPruM, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA T€JI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MNPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE M3 1-2 JOrmueckux ImIaroB
c onopo# Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UYECKUX SBIICHUM, (PU3HMUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeCTBUSA, MUCMOJIB3Yys 3aKOHBI U (DOPMYIIBI,
CBS3bIBAIOLIME (PU3MUECKUE BEIMYHUHbBI: HA OCHOBE aHAIM3a YCIOBUA 3a/1a4M 3allUChIBATh
KpaTKOe YCJIOBUE, MOJICTABIATh (PU3NUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOIUTh CIIPABOYHbIE JaHHBIE, HEOOXOUMBbIE [Tl PELLIECHUS 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (PU3UUECKUX
METOJOB, B OIIMCAaHUM HCCIIEIOBAHUA BBIIEIATH IIPOBEPSIEMOE IPEAIIOIOKEHUE
(runoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yNIbTAT, HAXOAUTH OLTMOKH
B XO/I€ OIbITA, JI€JIaTh BBIBOBI 10 €r0 PE3YyJIbTaTaM;

IPOBOJUTH OMBITHI M0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MYECKHX
CBOMCTB TeJ: (OPMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHUS, COOUPATh YCTAaHOBKY
U3 MPEIJI0KEHHOT0 000PYA0BaHUs, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH
MOKa3aHus MpUOOPOB C yUETOM 3a]aHHOM aO0COTIOTHOM MOTPEIIHOCTH U3MEPEHUM;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3UUYECKON BEJIMUMHBI OT JPYTou
C HCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUI (3aBUCUMOCTH IIyTH PABHOMEPHO JIBHXKYILETOCS
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Teaa OT BPEMEHHU JIBHXKEHHsSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM TOBEPXHOCTEH TE€JI U HE3aBUCUMOCTH CHJBl TPEHUS OT IUIOLIAAU
COIPUKOCHOBEHMSI TEJ, CHJIbI YNIPYTOCTU OT YIJIMHEHUs NPYKUHBI, BBITAJIKABAIOLICH
CHJIBI OT 00bEMa TMOTrPY:KEHHOM dYacTh Teda M OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT IIyOUHBI, Ha KOTOPYIO OTPYKEHO TENO0, YCIOBUM
IUIaBaHUs TEJ, YCJIOBUM paBHOBECHUS pblyara M OJIOKOB, y4acTBOBaTh B IJIaHUPOBAHUU
y4eOHOIO HCCIIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh W3MEPEHHMS, CIEAys
OpEeUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBHUCHUMOCTH
buznyeCKX BEIUYUH B BUJE MPEIOKEHHBIX TaONMMIl U TpaduKOB, AENaTh BBIBOJBI
10 pe3ynbTaTaM UCCIIEIOBAHNUS;

IPOBOJIUTHh KOCBEHHbIE MU3MEPEHMsI (PU3NYECKUX BEIMYUH (TIOTHOCTH BEIECTBA
KUIAKOCTH W TBEPHOIO Tejla, CHWJIA TPEHUS CKOJIBKEHHMs, JAaBICHUE BO31yXa,
BBITAJIKMBAIOILAS CUJIA, IEHCTBYIOIIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CJIEYs IPEUIOKEHHON UHCTPYKIUU: TIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHUE NUCKOMOM BEJIMYHUHBI;

coOiroaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padoTe ¢ JabopaTOpHBIM
000py/1I0BaHUEM;

yKa3blBaTh IMPUHLMUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, ATUHAMOMETP, COOOLIAIOIINECS COCY/AbI, OapOMETp, phluar, MOJBUKHBIA U
HEMOJBW)XHBIN OJIOK, HAKJIOHHASI IJIOCKOCTH;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM YHCIE: MOAIIMUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcocC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
(duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TMPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUW B TOBCEIHEBHOW >KU3HU MJisi OOecredeHus
O0e3omacHOCTH TMpu OOpalieHu C NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHUs 3A0POBbS U COOIOACHHSI HOPM 3KOJIOTHYECKOTO MOBEECHUS B OKPYKaIOLIEH
cpexne;

OCYIIECTBIISATH OTOOP UCTOYHMKOB HH(popmauuu B HTepHeTe B COOTBETCTBUU
C 33JIJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUI U IyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAINIO, KOTOPasl SIBISETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEepXKaHUs, CIPaBOYHBIE MaTepUajbl, PECYpChl CETH
WuTepHer, BiageTh NOpuéMaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpPMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(GOpMALK (PU3UUECKOTO COJIEPKaHUS, B TOM YUCJE MyOIMYHO
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JieNaTh KpaTKUe COOOIEHHUs O pe3ysbTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCHOJb30BaTh W3YUYCHHBIN MOHATHIHBIN ammapaT Kypca (U3HKH,
COIIPOBOKJIATh BBICTYIUIEHUE NIPE3CHTALIUEN;

MIPY BBITIOJTHEHUH YY€OHBIX MPOSKTOB U HCCIIEIOBAaHUHN pacipeeNsaTh 00s13aHHOCTH
B IPYIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a4aMHU, CJICIUTH 32 BBIITOJIHEHUEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSITEIbHOCTb TIPYMIIbL,
BBICTpanBaTh KOMMYHHKAaTHUBHOE B3aNMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyuenus B 8 kjiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIC COCTOSIHHSI BEIIECTBA, KPUCTAIMIECKHUE M aMOpGHBIE Tena,
HACBIIIIEHHBIN W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
DHEPrus, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsjl, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKAaTHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuyMBaHHWE, KANWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
ILJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMUS TEJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJICUCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JEKTPOMAarHUTHAs
WHJYKIUSI) TI0 OINMCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX JTAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKalolleMm
MUpe, B TOM 4ucjie (Qu3nueckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATKEHHUE U
KalWJUISIPHBIC SIBJICHUST B TPUPOAEC, KPUCTALIBI B mpupone, uzinydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHME POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUECKUE SIBJICHUS B aTMOCc(epe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, Jpeid MoarocoB, POJIb MATHUTHOTO MOJIS ISl dKU3HHU Ha 3emiie, MOJISIPHOE
CUSIHME, TpPU DTOM TIEPEBOJUTH NPAKTUUECKYI0 3ajadyy B Yy4eOHYIO0, BBIJICIATH
CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJICHUI;

ONUCBHIBATh HW3YUYEHHbIC CBOMCTBA Tel W (U3NUECKUEe SBICHUS, HCIOIb3YS
dbuznyecKkre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIUIOTHI,
yaAeNbHas TEMIOEMKOCTh BEIIECTBA, YAENbHASA TEIJIOTA IUIABICHUS, yIEJIbHAS TEIIIOTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBHS TEIMJIOBOM MAIlMHBI, OTHOCUTEJIbHAS BJIAKHOCTHh BO3yXa, JJEKTPUUYECKUU
3apsij, CUJIa TOKA, JJIEKTPUYECKOE HANIPSHKEHUE, COTPOTUBIIEHUE TPOBOJHUKA, YIAEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIB3YEMbBIX BEIMYHH, O003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OpMyIbl, CBS3bIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TIpadUKyd H3YyUYECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIIMYUNH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHS U TPOIECCHI, MCTOIB3YS
OCHOBHBIC TOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIEeCTBa,
MPUHIUI CYNEPIIO3UIINH ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUs 3apsiia,
3akoH Oma 1 yyacTka 1enu, 3akoH Jlkoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €70 MATEMAaTHUECKOE

BBIPAXKEHUE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallnd  IPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 |—2 JOrMYeCcKHX I1aroB ¢ onopoil Ha 1-2
U3YYECHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHHUN, (PUINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

pemary pacu€THbele 3adaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (OPMYJIBI,
CBA3BIBAIOIIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIN3a yCIOBUSA 3a/1a4M 3allUChIBATh
KpaTKOE YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBHIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEICHHMS], IPOBOJIUTH PACUETHl M CPABHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEHIUTh MpPHU MOMOLIM (U3HYECKUX
METOJOB,  HCIOJb3ys  ONMCAHWE  HUCCIENOBAHHUs,  BBIACIATH  IPOBEPIEMOE
IIPEANOJIOKEHNE, OLEHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCIEAOBaHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHl MO HAOIIOACHUIO (PU3UYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB Ten (KanWUISIPHBIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUs BO3/1yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs MPU U3JIyYEHUU OT LIBETA
U3ydaome  (MOTJIOIIAKoIIe)  MOBEPXHOCTH, CKOPOCTh  MCHAPEHUS  BOJBI
OT TEMIIepaTypbl JKUAKOCTH U IUIOAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA TEI WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aMMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TOJIEW IOCTOSHHBIX MAarHUTOB, JE€UCTBUSA MArHUTHOTO IMOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJEKTPOMArHWTA, CBOWCTBA DJJIEKTPOJBUIATEI
NOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHUs, OIIMCHIBAThH XO/1 OIbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATD IPSAMBIE M3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/[yXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOrOBBIX MPHOOPOB H
JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATH pE3yJbTaThl H3MEPEHHU C Yy4YETOM
3aIaHHON a0COJIFOTHOM TTOTPEITHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCMOJb30BAHUEM MPSAMBIX M3MEPEHHUI (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €r0 JJIMHBI, IUIOMAAY MTONEPEYHOTO CEYEHHUS U YIEIbHOTO COMPOTUBIICHUS BEUIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHNUE TOCJIEA0BATEILHOIO W MapajUIeIbHOTO COEIUHEHUU MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEAOBAaHUE, COOMPaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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NpeIIoKEHHOMY IUIaHy, (PMKCHpPOBATh PE3yJbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJIC
TabJIUI ¥ TpauKOB, I€TIaTh BBIBOBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHHS PU3NUECKUX BEIMUUH (yAeTbHAs TeIII0OEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IpEJI0AKEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUEHUE BEJINYUHBI;

coOnroaTh MpaBujia TEXHUKH O€30MacHOCTH Npu padoTe ¢ JabOopaTOpHBIM
obopynoBaHUEM;

XapaKTEpHU30BaTh NPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmMHUCaHUs (B TOM YHUCIE: CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUUK DIIEKTPUUECKON
DHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, 3SJIECKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HCIHOJIb3ysl 3HaHUs O CBOMCTBAX (DU3MUECKUX SBJICHUH U
HEoO0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
110 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JBUTaTEIb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMbI JJIEKTPUYECKHX LIETEN C IMOCIeI0BATEIbHBIM U MAapauIeIbHBIM COECAMHEHUEM
AIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS JIEMEHTOB AJEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALUIO O NpPHUMEpPax) MNPaKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUMX 3HAHMM B TIOBCEAHEBHOM JKM3HM JUIsl OOECHedeHHUs
0e30macHOCTH NP 00paILEeHUH ¢ TPUOOpaMH U TEXHUYECKHUMHU YCTPONCTBAMU, COXPAHEHHUS
3JI0POBbS M COOJTIOIEHUS] HOPM 3KOJIOTMUYECKOTO MOBEACHUS B OKPYXKAIOIIEH Cpee;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM WM MYTEM CpPaBHEHUS JOMOJIHUTENbHBIX HMCTOYHHKOB
BBIACIATh HH(OpMALMIO, KOTOpas SBIAETCS MPOTHBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU  BBINOJIHEHHM YYE€OHBIX 3alaHUidl  HAyYHO-TOMYJISPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiageTh NOpu€MaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHbIE COOOIIEHMs, 00001mas
UH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUSA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEI0BATENbCKOU
NEeSATEIbHOCTH, TIPU 3TOM IPAMOTHO HMCIOJb30BaTh MU3YYEHHBIA MOHATUHHBIN amnmapar
Kypca (pU3HMKH, COMPOBOXKIATh BHICTYIJIEHUE MTPE3EHTALIUECH;

IpU BBIMOJHEHUU Y4€OHBIX MPOEKTOB M MCCIENOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYNIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJadyaMH,
CIeIUTh 3a BBINOJHEHUWEM IUIaHa JEHUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIIECHMBaTh  COOCTBEHHBIA BKJIAJ B  JESATENBHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, MPOSIBIISi TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 0OYHAIOITUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTHueckas),
TPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOrO Telld, paBHOBECHE, MEXAaHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs], U30TOIbI, siIepHAas SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHUE TEJ, pABHOMEPHOE
NBIDKEHWE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
Koie0aTeNbHOE JBMIKCHHE (3aTyXalolle M BBIHYXKICHHBIE KoJeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MIPSMOJIMHEITHOE pacpOoCTpaHEHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEI0ro cBeTa
B CHEKTP M CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETa, E€CTECTBEHHAs
PaIOAKTUBHOCTh, BOBHUKHOBEHUE JTMHEHNYATOrO CIEKTpa U3TYyUEHUS) IO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHPYIONIUX JaHHOE (PU3NUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUEHHBIX (U3MUECKHUX SBJICHUNA B OKPYKAIOIIEM MHUPE
(B TOoM uucie (GpU3ndYecKre sIBJICHUS B IPUPOJIE: MPUIUBBI U OTJIHUBBI, IBHKCHHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa Te,
ONTHYECKUE  SIBJIEHUS B  MpUpoJie, OHOJOTUYECKOe  JEHCTBHE  BHIAMMOTO,
yIbTPadUOJIECTOBOTO M PEHTTEHOBCKOTO HM3JyYeHUM, €CTECTBEHHBIM pPaguOaKTUBHBIN
($hoH, KOCMHYECKHUE JTyUH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PAIMOAKTUBHBIX H3JIYYEHUH Ha OpPraHu3M 4YeJlOoBeKa), MpPU DJTOM TMEPEBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
buU3HYeCcKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tl H (U3UYECCKUE SIBICHHS, WCIOJIB3YSI
dbu3NYecKue BEIMYMHBI (CPEAHSIS M MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Tejla, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMATbHAS DHEPTUS Tea,
MOJHITOTO HaJ TIOBEPXHOCTHIO 3€MJIM, TMOTCHIMAJIbHAS JHEPTUSl CXKATOM MPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJHAs MEXaHW4IeCKast SHEPT s, TIEPUOJT U YacTOTa KOJIcOaHHi,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NIPEIIOMJICHUST CPENbl), MPU ONMMCAaHWUM TPABWIBHO TPAKTOBATh (DU3WUCCKUNA CMBICIT
UCIIOJIb3yEMbIX BEIMYUH, 0003HAUCHUS W €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONINE JMAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEIMYMHAMM,
CTPOUTH IPaPUKH U3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKHUE SIBICHHS M IPOIIECCHI, HCTIOIB3YS
3aKOH COXPaHCHHS SHEPTyH, 3aKOH BCEMHPHOTO TATOTCHUS, TPUHIIUI CYTEPIO3HUIINH
CWI, TPUHIUI OTHOCUTENBbHOCTH ['anmumes, 3akoHbl HBIOTOHA, 3aKOH COXpaHCHWSI
UMITYJIbCA, 3aKOHBI OTPAKCHUS M TIPEIOMIICHUS CBETA, 3aKOHBI COXPAaHECHUS 3apsJ0BOTO
U MacCOBOTO WYHCENT TMPH SIEPHBIX pEaKIusx, I[P OSTOM J1aBaTh CIIOBECHYIO
(GbOopMyITHPOBKY 3aKOHA ¥ 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIaroB C OMopoit Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SBICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemaTrh pacu€THble 3ajauydl (ONMUpAIOIIUEecs Ha cUCTeMy U3 2—3 ypaBHEHHI),
WCITIOJIB3YsI 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYUHBI: HAa OCHOBE
aHaM3a yCIIOBUA 3aJa4M 3aMMChIBATh KPATKOE YCJIOBHE, BBISBISTH HEIOCTAIOIINE WUITU
U30bITOYHBIE JJaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC MJIs PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYUHBL;

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUIU (HU3UUIECKUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWUE  WMCCIECIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKEHNEe, OIICHUBATh MPABUIBLHOCTh MOPSAKA IPOBEACHHS HCCIICIOBAHNUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOJUTH OMBITHl MO HAOTIOAEHUIO (U3MYECKUX SIBICHUNW WM (PU3NUYECKHUX
CBOMCTB Ten (M3ydeHHEe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTH TIepHOa KOJIeOaHNUH TTPYKUHHOTO MAasgsTHUKA OT MaCChl Tpy3a U )KECTKOCTH
NPY)KWHBI M HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJCOAHWH, MPSIMOIHMHEHHOE
pacmpocTpaHeHHE CBeTa, pa3joKeHHE Oeloro cBeTa B CHEKTP, M3YYCHHE CBOWCTB
n300pakeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs MpeameTa B coOuparoien
JIMH3€E, HaOII0JICHUE CIJIONIHBIX U IMHEWUYATHIX CIIEKTPOB MU3ITyUCHHUS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000PYy0BaHUS, OTUCHIBATH XOJI OIbITA U
€T0 pe3yJIbTaThl, JOPMYIUPOBATH BEIBOIBL;

IIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisi CpeaHee
3HAUYCHHE U3MEpSIeMOi BeTWYMHBI ((POKYCHOE pPACCTOSHHE COOHMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOD CIIOCO0a U3MEPEHUS (M3MEPUTEIBLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavYaJIbHON CKOPOCTH, TIEpHOa KOJIeOAaHWH MAaTEeMaTHYECKOTO MasTHHUKA OT JUTHHBI
HUTH, 3aBUCHUMOCTH yTJla OTPaXEHUs CBETa OT yIJia MajeHUs W YIJia MPEeIoMIICHUS
OT yIJia TajicHus): TJIAaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEIFHO COOMPaTh YCTAHOBKY,
(bUKCUpPOBaTh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BUIE
Tabnuil u rpaduKoB, JeIaTh BRIBOJIBI MO PE3YJIbTaTaM MCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAGOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTHYECKAsI CUJIa COOMpAIOIEH JIMH3bI, PATMOAKTUBHBIN (DOH): TIIAaHUPOBATH U3MEPEHUS,
coOMpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY U  BBINOJHATH W3MEPEHUS, CIEAys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIUYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coONo/IaTh MpaBWJia TEXHUKU OE30MacHOCTH IMpu padore ¢ J1abopaTOpHBIM
obopynoBaHuEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJIENEH: MaTepuaibHas
TOYKa, AOCOJIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
IUTAaHETApHAsI MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIIOPOM HA UX ONUCAHUSA (B TOM YHUCIE: CIIUIAOMETP, JATYUKHU ITOJIOKEHUS,
pacCTOsIHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOIl, JIO3UMETp, Kamepa BuibcoHa), HUCHONB3ys 3HaHUSA
0 CBOMCTBaX (PM3HYECKUX SBJIICHUNA U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB NPU PEIICHUU
y4€OHO-IPAKTUYECKUX 3a/lady, ONTHYECKUE CXEMbI Uil MOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie ¥ cCOOMparouei JuH3e;

OPUBOAUTH MpHUMEPHl (HAaXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuH C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 37I0POBbs U COOJIIOJIEHNS HOPM IKOJIOTMYECKOT0 MOBEICHUS B OKPYKaIoLIeh
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (POpMYJIMPYs] TOMCKOBBIM 3ampoc, HAXOAUTh IYTH OMNpPEIEICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM MWHGPOpMalMd Ha OCHOBE MMEIOIIMUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPHU  BBIMOJIHEHUH Y4YE€OHBIX 3alaHUil  HAyYHO-TOMYJISPHYIO
auTepaTypy (U3MUECKOTO COACpX aHMs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BirageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIIKU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaIMM M3 HECKOJbKHUX HMCTOYHUKOB (DU3MUYECKOTO COAEpKaHUS, MYOIMYHO
IPEICTABIATh PE3YyJIbTaThl IPOEKTHON WK UCCIIE0BATENBCKON JEATENBHOCTH, IIPU 3TOM
rPAMOTHO MCIOJIb30BaTh MW3YyYEHHBIM IOHATUWHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE TMpe3eHTalell ¢ Y4€ToM O0COOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumenoBanue KommuectBo | [Iporpammuoe conepkanrie |  OCHOBHBIE BUJIBI IEATETLHOCTH 00YUYaIOIIUXCS
/T pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMera

Paznen 1. ®usuka u ee poJib

B MO3HAHUM OKPYKaIIEero Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznuunii Mexny pU3nyeckuMu u
0 MPUPO/IE SIBiIeHUS IPUPOIBI. XUMHUYECKUMHU MPEBPALICHUSIMU.
dusnyeckue SIBICHUS: Pacno3naBanue u kinaccudukanus GU3NIESCKUX
MEXaHUYECKHUE, TCIUIOBBIC, | SABJICHHUI: MEXaHHUYCCKHUX, TEIJIOBBIX,
BJIEKTPUYECKUE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBLIC, Habmronenue u onucanue Gpu3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BETNYNHEL. OnpeneneHue UEHbI JSTCHUS IIKAIbI
BCJIUYHHBI N3mepenne pusznueckux HU3MEPUTEIHLHOTO TIPHoOOpA.

BeJIMYUH. PU3NYECKUE
npubopsl. [lorpemHocts
U3MEPEHUMN
MexyHnaponHas cucteMa
€IMHUII

N3Mmepenne mTMHENHBIX pa3MEpPOB TEN U

POMEKYTKOB BPEMEHH C YYETOM MOTPELIHOCTEM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne Temneparypsl py MOMOIIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYPHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIOoCc000B N3MEPEHUS HEKOTOPBIX (PUIUUECKUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSIHUI, MaJIbIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
IpearaeMbIX Coco0o0B

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre TUIIOTE3, 0OBACHIIOIMX TPOCTHIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0YEMY OCTaHABIUBAETCS JBIKYILIEECS
EcrecTBeHHO-Hay4HBIH 110 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TIO3HAHUS: — IIOYEMY B JKapKYIO ITIOTOy B CBETIION OJEXKAC
HaOJIIOJICHHE, ITOCTAHOBKA MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus MO MPOBEPKE KAKOM-
HKCIIEPUMEHT IO IIPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue npocTedmmx Moaeen (pUu3ndecKux
Ha0II0AaeMOr0 SIBJICHHUS. SBJICHHUM (B BUJI€ PUCYHKOB WUJIU CXEM ), HAIIPUMED
Onucanue GU3NUECKUX naJicHUE MpeaMeTa; NPAMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v uHTEpIpeTalysl OMbITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OMnbITHI,
JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUJETENBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIB30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas padbota 1o Teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucroap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBsI3b CKOPOCTH
JBYKCHUS YACTHIL

C TEMIIEPaTypoOi.
BpoyHOBCKO€ JBHXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6nronenue u 00bsacHEHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

110 HaOJIOICHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
0OHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTHble
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOMCTBAaMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOCHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Omnncanue (C UCIIOIB30BAHUEM MPOCTHIX
MOjieJIei) OCHOBHBIX Pa3jNiMii B CTPOCHHUH T'a30B,
KUIKOCTEH M TBEPBIX TEIL.

OO0BsIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPBIX TeJ, OONBIION CKUMAEMOCTH ra30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4YECTH JKUJIKOCTH.

[TpoBeneHME OMBITOB, JOKA3BIBAIOIIHNX, YTO

B TBEPOM COCTOSTHHH BOJIbI YACTHUIIBI HAXOIATCS
B CpEJIHEM JaJIbIle JPYT OT Apyra (TUIOTHOCTh
MEHBIIIE), YEM B JKHUIKOM.

Y cTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIIECTBOBAHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro no paznemny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe BmxkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHMUS,
JIBH>KCHUE PaBHOMeEpHOE 1 ONpeIEICHUE €ro NPU3HAKOB.
HepaBHOMepHOE fABmkenue. | HabmoaeHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPaBHOMEPHOM OnpeneneHre CKOpOCTH PABHOMEPHOTO
IBKEHUHU. PacuéT iyt U | ABMIKEHHUS (IIAPHKA B XKUJIKOCTH, MOJEIIH
BPEMEHU JIBUKECHUS ANEKTPUYECKOTO AaBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeeneHUeE Iy TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTH IIYyTH U CKOPOCTHU
OT BPEMEHH
3.2 | NUnepuwmsi, macca, 4 Asnenue unepuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
IBWKEHUS Tell. Macca kak
Mepa UHEPTHOCTHU TeJIa.
IInoTHOCTH BelecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE 00BEMA
BEIIlECTBA

00YCIIOBJICHHBIX MHEPITUEH, HAIPUMEP, YTO
MPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEeBpEe aBTOMOOMUJIS, TOUEMYy HEBO3MOKHO
MTHOBEHHO IIPEKPATUTh JBM)KCHUE Ha BEJIOCHUIICC
WJIA cCaMOKaTe U T. .

[IpoBeneHre u aHAIU3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIDKEHUS TeJa B PE3ybTaTe IeHCTBUS Ha HETO
JIPYTHX TEJl.

Pemenne 3ama4 Ha onpeiesIeHUEe MacChl TeNa, €ro
00BbEMa U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoIeicTBUM Tell. VI3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATe
U3MEpPEHUs €ro Macchl M 00bEMa

3.3

Cuma. Buaper cun

14

Cuia Kkak xapakTepHUCTHKA
B3aUMOJICHCTBUS TEI.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C IMIOMOIIBIO TMHAMOMETDA.
SIBNIEHNE TATOTEHUS U CHUJIA
TskecTH. Cua TSKECTH
Ha JPYTUX IUIaHEeTaxX.

Bec tena. HeBecomocTs.
CrnoxxeHue cui,
HaNpaBJICHHBIX MO OJTHOU
IIPSIMOM.
PaBHOzelcTBYOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIb)KEHHS U TPEHUE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK IPUUUHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedhopMallui.
Onurcanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TE€J C TOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CHUITHI.

Nzyuenue cunwl ynpyroctu. UccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTMHEHUS
PE3UHOBOTO IITHYpA WU MPYKUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIU, B KOTOPHIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIPYTOCTH
(YnpyrocTth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIN3 CUTYallui, CBA3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C UCIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

H3MepeHI/Ie BC€Ca TCJia C IOMOIIbIO JUHAMOMCTpPaA.

O060cHOBaHKE ITOTO CIIOCOOA U3MEPEHHUS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIICH CHIL.

N3yuenune cunbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS TIOKOSI.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIECHUS WU
YBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IVIABAHWE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny
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Pa3znen 4. JlaBjieHue TBEPABIX TeJl, *KUAKOCTEI 1 ra3oB

4.1

[asnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JHaBnenne. CriocoObl
YMEHBIIICHUS U YBEJIUUCHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa oT oonéma,
TEMIEPATYPHI.

AHanu3 1 00bsICHEHHE OMBITOB U MPAKTUUECKUX
CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JaBJICHMUS.

O6ocHoBaHKE CITIOCOOOB YMEHBIIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

N3ydenne 3aBUCUMOCTH JaBJICHHS Tra3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMa U TeMIepaTyphl.

N3yuenue ocobeHHOCTEH Mepeauu TaBIeHUs
TBEPIBIMU TEIIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE JI0KA3aTEeILCTBO 3aKOHA
[Tackans.

Pemienne 3aau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCUMOCTD JaBIICHUS HccnenoBanue 3aBUCUMOCTHU TaBJICHUS KUJIKOCTH
KUJIKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U TNIOTHOCTH KUIKOCTH.
ITneBMarnueckue Mammnel. | HaOmonenrne u o0bsICHEHUE THAPOCTATUYECKOTO
I'unpocTratuaeckuit napajokca Ha OCHOBe 3akoHa [lackais.
napajokc. Coodmarommuecs | M3ydyenne cooOIaromumxcs cocy10B.
cocynsl. ['mapasimnyeckue | Pemenue 3amad Ha pacuéT qaBleHUs )KUIKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUIAPABINYCCKOTO Mpecca, MHEBMATHYCCKUX
MaIIIVH.
AHanu3 1 00BbsICHEHNE IPAKTUYECKUX CUTYallUH,
JEMOHCTPUPYIOITUX MPOSBICHUE JaBICHUS
XKUIKOCTH ¥ 3aKoHa [lackans, Hampumep
MPOIIECCOB B OPraHU3Me MPHU ITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JaBJIEHUE aTMoc(epHOe JIaBJICHHE. aTMOoc(epHOro JTaBICHUS.

HpI/I‘-II/IHbI CymeCTBOBaHUA

AHanu3 1 00bsICHEHHE ONBITOB U IMPAaKTHYCCKUX

35




BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMoc(epHOro J1aBICHUS.

OOBsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MjaaHerax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTU aTMOC(hEphl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha Iorpy>Ke€HHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumesnioBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJO.
OrnpeneneHre BoITAIKUBAIOIICH CUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B AKHUJKOCTb.

[IpoBenenue n 00CykJI€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, ICMCTBYIOLIEH HA TEJIO
B KHJKOCTH, OT 00bEMa TOTPYKEHHOM

B )KUJIKOCTh YaCTH T€Jia U OT MJIOTHOCTHU
HKUJKOCTH.

IIposepxa nezasucumocmu blmankugaouje
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccol meud.

HccnenoBanue 3aBUCUMOCTH BECa TEJA B BOJIE

0T 00bEMa MOrpy>KEHHON B KUAKOCTh YACTHU TeNA.
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Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEACIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny

21

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUs

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MourHocTh

OKCIEpUMEHTAIBHOE OIIPEICTICHHE
MEXaHUYECKOM pabOThl CUIIBI TSHKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMEIICHUH Tea

110 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaEMOM NpU NOABEME
10 JIECTHULIE.

Pemenne 3a1a4 Ha pacu€T MeXaHU4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Iprnmenenue npasuna
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha IPUMEPE pbluara, MOJABUAKHOIO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue ycinoBusi paBHOBECHS pbluara.
OGHapykeHHEe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B ’KHBBIX OpraHu3Max.

DKCIEepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEHUE TTpaBUiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPrust Kunetuueckas u KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHINAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buaa | DopmyupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKON SHEPTUU 3aKOHa COXPAHEHUSI MEXaHUYECKON YHEPTHUU.
B IPYroM. 3aKOH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPAHEHUS SPHEPTUU COXPAHEHUs SHEPTUM.
B MEXaHUKE Pemenue 3a1au ¢ UCNOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoe copepkaHue

OCHOBHBIC BUABI ACATCIBHOCTH O6yanOHIHXCH

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepsl aTOMOB U
MoJsIeKya. OMBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH.

Mopaenu TBEPAOTO, KUJKOTO
¥ Ta3000pa3HOTO COCTOSIHUH
BEIIIECTBA.
Kpucrannuueckue n
aMmopQHbI€ Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauMBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TeruioBoe paciMpeHue u
cxKatue

Hab6ntonenue v uHTEpIpeTalyst OnbITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUU BEILIECTBA: OMBITHI C PACTBOPEHHEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no olieHWBaHUIO KOJIMYECTBA
aTOMOB UJTM MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenta noamsl JIykpeuus «O npupoe
BEIIICH») C U3JI0KEHHEM 000CHOBAHUI aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0nbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un 1 pa3nuyuil MeXIy HUIMH Ha OCHOBE
ITOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILECTBA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMUUid B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHUMN MOJICKYJIIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIK caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SBJICHUE CMAYlBaHUSI.

OOBsicHEHNE PO KaWIUISIPHBIX SIBICHUI

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
ONBITOB MO HAOJIOIEHUIO TETNIOBOTO
pPacUIMPEHHUsI Ta30B, KUAKOCTEN U TBEPIBIX TEN.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEJI,
TEKYYECTH KMJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl Pa3HBIX KUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOLTUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEMa u
HarpeBaHMs WIA OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM Ta30B, KUAKOCTEH U TBEPIBIX TEN

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yacTtull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepleHre padotsl. Buabl
TEIUIONEepEaauHn:

O06o0cHOBaHKE TTPABUII U3MEPECHHSI TEMITEPATYPhI.
CpaBHeHHE pa3JIMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJ1 TeMIIePaTypHI.

HaGmronenne n 0o0bSICHEHHE OTBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCPEIauM 1
pabOThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE ONBITOB,
00CyX/ICHHE MPAKTHYECKUX CUTYaIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuyecTBo TemnoThl.

VY nenbHasg TENI0EMKOCTh
BenecTBa. TemiooOMeH u
TEIJIOBOE pPaBHOBECHE.
YpaBHEHHUE TEILIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTANIMYECKUX BEIIECTB.
VY nenbHas TeroTa
TIJIABJICHHUS.
[TapooGpazoBanue u
KoHAeHcaus. Mcnapenue.
Kunenwue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BnaxnocTs Bo3yxa.
DHeprus TOIUIMBA.

VY nenbHas TerioTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
TeroBbIX ABurareiaen KII1/]
TETJIOBOTO JIBUTATEJIS.
TemnnoBbie IBUTATENH U

JEMOHCTPUPYIOIINUX PA3TUYHbIC BUIBI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBneHUs TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXKY TOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TOJTYYSHHOT'O BOJION MPH TEII00OMEHe
C HarpeThbIM METAJUTMYECKUM ITUITHHIPOM.
Omnpenenenue (MU3MEPEHHUE) yIETBLHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenwue 3amau, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTH

IPU TEIJIO00OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCTIOJIb30BaHUS TETIOBBIX CBOMCTB BEIIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TETITON30ISIINS,
sHEprocoOeperaromue KpoIIiu,
TEPMOAKKYMYJIATOPHI U T. 1.

HaGnronenue siBineHuil ucnapenus u
KOH/ICHCALIUH.

HccnenoBanue mporecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObscHEeHNE SIBICHUN UCTIAPEHUS U
KOH/ICHCAlluu Ha OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX ITpoIIeccax

MOJICKYJIIPHOTO YICHHUSI.
HabGntonenue u 00bsicHEHHE Mpoliecca KUIEHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATYyPhI
KUIICHUSI OT JAABJICHHUS.

Onpenenenue (M3MEpeHNE) OTHOCUTETBHOM
BJIQYKHOCTH BO3/1yXa.

Ha6nronenue mporiecca rmiaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIbJIA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MATUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEepeHKE) YASTbHON TETIOTHI
TIUTaBJICHUS JIbJIA.

OObsicHEHHUE SBIICHUH TUTABICHUS H
KpUCTaJUIU3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHHUS.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu NPy TUTABJICHUH U
KpUCTAJUIU3AIUHU, UICTIAPEHUH U KOHJICHCAIIUH.
AHanu3 CUTyanuii MpakTUYECKOro MPUMEHEHUS
SIBJICHUH TUTABIICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpejIKa U Jp.

AHanu3 paboTel 1 00BICHEHHE MTPUHIUIIA
JEHUCTBUS TETIJIOBOTO JIBUTATEJIS.

BrruncieHue KoqudecTBa TEIUIOTHI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO0cyx1eHue 3K0JIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHU JIBUTATEICH BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIIICKTPOCTAHIIUI

Htoro no pazaeny

28

Pasznen 2. DinekTpuyeckne u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsIbl.
3apsKEHHBIE Tella U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHJIBI B3aUMOJIECHUCTBUSI
3apsHKEHHBIX Tell

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixénnocts
AIEKTPUYECKOTO TTOJIS.
[IprHIMD cynepro3uuu
AJIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBonHUKHN U

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU COMPUKOCHOBEHUH U
VHIYKIHUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsiCHEHHUE MMPUHITUIIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUMN JICKTPU3AINU

IIPU COMPUKOCHOBEHUH TEJl U UHAYKIIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3aPsJI0B B BEIIIECTBE.
Pacno3naBanne u 0ObSICHEHHE SIBJICHHUI
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne n o0bSICHEHHE ONBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
AIIEKTPUYECKOTO 3apsa.

Habmroierue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN DJIEKTPUUECKOTO TOJIS.
HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MPOBOJIHUKH U JUIJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

Y ci1oBus CyleCTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTouyHMKM NOCTOSHHOTO
ToKa. JlercTBust
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUA TOK

B KUJIKOCTSIX U razax.
DIIEKTPUYECKAsI LIETIb.
Cwuna Toka. DJIeKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1Jig yyacTka
uenu. [locnenoBarenbHOE U
napauieIbHOE€ COeIMHEHUE
POBOIHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon Jxoyns—JIenna.
DIJIEKTPUUECKHUE LIENU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
ANEKTPUYECKOr0 TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICHCTBUS B IOBCETHEBHOMN KU3HMU.
Ha0nronenue BO3HUKHOBEHHUS ra30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 HCTIBITAHHUE HJIEKTPUUYECKON LIENU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIBTMETPOM.

IIpoBenenue u 0ObSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, IUIOMAAN TONIEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOUIETO YEPE3 PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOPE.

[IpoBepka npasuiia ClI0KEHUs HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia I CUIIBI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHanu3 cCUTyaIui mociae0BaTeIbHOTO U
napaJyieIbHOTO COSTMHEHUSI IPOBOIHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3anay ¢ ucnosib3oBanueM 3akona Oma
U popMyI pacyéTa SIEKTPUUECKOTO
COMPOTHUBIICHUS TIPU MOCIIEAOBATEILHOM U
napauieIbHOM COCIMHEHUU MTPOBOHUKOB.
Onpenenenre paboOTHI IEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HaNpspKeHUs Ha Her. Onpenenenue
KIIJI narpeBares.

Uccnenosanue npeodpazoBaHus JHEPTUU

IpU MOIbEME IPy3a JICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIUATIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIEH.
Pemienue 3amau ¢ ucnoiab30BaHUEM 3aKOHA
JIxoyns—Jlenua

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
IIOCTOSTHHBIX MarHHUTOB.
MarsuTtHoe noiJie.
MarauTHOE 1oje 3eMIIn

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB MIPU UX 0OBEAMHEHUU U Pa3/ICICHUH.
HccnenoBanue MaroiuTHOTO B3aMMOIECHCTBUS

45



Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MArHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U Pa3/IeTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHUs HAMAarHUYMBAHUS BEIIECTBA.
HccnenoBanue AeMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CUJIbI B3aUMOJEHUCTBUS KaTyLIK!
C TOKOM U MarHura OT CWJIbl U HAIIPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJIECHHOCTH, MEJIUIIMHE).
N3ydyenue nencTBrss MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUS SIEKTPOABUATATEIS.
N3mepenue KIIJI anexTpoasurarenbHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
IIPUMEHEHUH JJIEKTPOABUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
unaykuuu. [Ipasuiio Jlenua.
DIIEKTPOreHepaTop.

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWHA: UCCIICTOBAHUC
W3MEHECHUM 3HAUCHUS U HaIIpaBJICHUA
HMHAYKOUOHHOT'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

No HaumenoBanue Komuuectso | Ilporpammuoe conepkanue | OCHOBHBIE BUIBI JEATCIBHOCTH O0yJarOITUXCS
1/ pa3/iesioB U TeEM 4acoB
y4eOHOro npeaMera
Pasznaen 1. Mexannueckue siBJeHUA

1.1

Mexaaudeckoe
JIBUKEHUE U CIIOCOOBI
€r0 OITMCAHUS

10

MexaHn4ecKoe IBHKEHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
MPSMOJIMHENHOE IBUYKECHUE.
Hepasnomepnoe
MPSIMOJIMHENHOE IBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBUKECHHHU.
Yckopenue.
PaBHOyCcKOpEHHOE
IPSIMOJIMHENHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanunes.
PaBHOMEpHOE IBMXKEHNE

10 OKPYKHOCTH.

IIepuon u yacrora
obpammenus. JIuneitHas u
YTJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIN
«MaTepHaIbHas TOUKa».

OnucaHne MEXaHUYECKOTO ABUKECHUS
paznuYHBIMU crioco0amMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUYKEHUS.

HabmtoieHne MexaHMueCcKoro JABMKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
TE€JI OTCUYETA.

AHanu3 Tekcra ["anumes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJHEHHE 3aJaHUI MO TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 u o0cyXaeHue crocoooB
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LenTpocTpemMuTebHOE
YCKOpEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH MMyTH PABHOMEPHOTO
JIB>KEHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UZMEPSIIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienne myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEUHOM JBUKCHUU
TeJa.

Ornpenenenre NpoIEHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa 1Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

IIposepka cunomesvl: eciu

npu pagHOyCKOPEHHOM OBUNICEHUU

be3 HauanNbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeUémHbIX Yuces, mo
COOMEemcmeayouue NPOMedNCYymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HaKJIOHHOM TIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JBIKEHUS TeJla TI0 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPOJIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaoUX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpyHIMD cymeprno3uuu
CHIL

Cuna ynpyroctu. 3aKOH
I'yka. Cuina TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBMKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSIHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 3a/IaHUH 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CyXa1eHue MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najieHus. /[BrmkeHue rmiaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKHU. AGCOTIOTHO TBEPI0E
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

SABJICHUH, TPOUCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI U MaCChI
Tena.

AHanu3 1 00bsCHEHUE SBJICHUN

C UCII0JIb30BAHUEM BTOPOIo 3aKkoHa HproTOHA.
Pemenue 3a1a4 ¢ uCNoab30BaHUEM BTOPOTO
3akoHa HpI0TOHA U MTpaBUIIa CIIOXKEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyaruii, B KOTOPbIX HAOTIOIAt0TCS
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa [ 'yka.

Pewenne 3a1a4 ¢ NCIOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIbKCHUSA OT CHJIBI HOPMAJIBHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenunie cuibl TPEHUS OKOSL.
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Pemenue 3a7a4 ¢ MCOIB30BaHKEM (POPMYJIIBI
JUISL CHJIBI TPEHUS CKOJIBKEHMS.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO IEMCTBUEM
CUJIBI TSIKECTH — CBOOOTHOTO MAJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaIeHUsI OT MACChI TeNa.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX TEl

IO/ IEVICTBUEM CHUIIBI TATOTEHUS

(c UCTI0IB30BAaHUEM JOTIOJIHUTEIbHBIX
MCTOYHUKOB UH(MOPMALIHH).

Pemenue 3a1a4 ¢ CIOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (POPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
ONMCBIBAIOLIETO ITPOSIBIICHUS] 3aKOHA
BCEMUPHOTO TATOTEHHS; BBIITOJIHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmtonenue u o0cyx1€eHUuEe ONBITOB

10 U3MEHEHUIO BECA TeJIA [P YCKOPEHHOM
JIBUYKCHUU.

AHaN3 yCIIOBUI BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pewenue 3ana4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBHSX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMYHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHoe
JBH)KCHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
pabotsl. [loTeHumanbHast
SHEPrHUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUn

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOUIUX NIEpeIauy UMITYJIbCa

IIPY B3aUMOJEHCTBHUU TEJI, 3aKOH COXPAHECHHUS
UMITyJIbCa MPU a0COIOTHO YIPYTOM U
HEYNpPYyroM B3aUMOJECHCTBUU TEN.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C MCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBIE€HUS PEAKTUBHOIO
JIBOKCHUS B IPUPOJIE U TEXHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacuéTa pe3yJIbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pewenne 3a1a4 ¢ NCIOIB30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUIIBI YIIPYTOCTH

IIPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

N3Mepenre noTeHIMaabHOW SHEPTUH YIIPYTO
ne(hopMUPOBAHHOMN MPY>KUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHMSI MEXaHUYECKOMN YHEPTUHr

Mpu CBOOOTHOM TaJICHUHU.

[IpyuMeHeHne 3aK0Ha COXPAHEHUS
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOU 9HCPIUH

Hror

0 TIO pa3zery

40

Pa3znen 2. MexaHn4yecKHue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHUM: TIEPUO]T,
4acToTa, aMILTUTY/1a.
Marematn4yeckuil u
PYXKUHHBIN MasTHUKH.
[IpeBpanienue sHepruu
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxatomue KoeOaHus.
BrinyxneHHbIe KoJie0aHusl.
Pe3onanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPY’KAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha nipykuHe. OnpeeseHre 4aCTOThI
KOJICOaHHMI MaTeMaTHIECKOTO U TIPY>KHHHOTO
MAasTHUKOB.

HaOmronenne  00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KOJIeOaHMI MOABEIIIEHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34d.

Habmronenue u o0Cyx 1eHre ONbITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTH TIEPHOIA
KOJICOaHMI MPYKMHHOTO MAasSTHUKA OT MACCHI
rpy3a U )KECTKOCTH MPYKUHBI.

[TpuMeHeHne MaTeMaTUYECKOTO U TIPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JJIST ONMCAHUS
KOJIeOaHM B OKpYKaIoeM MHUpE.

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OLIEHKOW YacTOTHI (TIEpHo/ia) KoJieOaHu
H3zmepenue yckoperus c60600H020 NaAOeHUs:

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHU4YeCKHe BOJIHEI.
CBoMCTBa MEXaHUUECKHUX
BOJIH. [IposioJibHbIE 1
MOIEPEYHbIC BOJIHBIL. [[mnHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHU4eCKME BOJIHbBI

B TBEPJIOM TEJIE,
CEHCMHYECKHE BOJIHBI.
3ByK. [')pOMKOCTB 3ByKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u
yIBTPa3BYK

OOHapyxeHue U aHAJIN3 BOJTHOBBIX SBJICHUMN
B OKpY>KalollleM MUpeE.

Hab6mronenue pacpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
OoOHapyXeHUE aHAJIOTMYHBIX BUIOB BOJIH

B IIpUpOJi€ (3BYK, BOJIHBI HA BOAE).
Brruncnienne 1uHbI BOJIHBI U CKOPOCTH
pacrpoCTpaHEHUs 3BYKOBBIX BOJIH.
OKCnepUMEHTAIBHOE ONPEEICHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHUCJIE, C UCTIOJIb30BAHUEM
MY3bIKaJTbHBIX UHCTPYMEHTOB).

Hab6nronenue u 00bsiICHEHUE SIBJICHUS
aKyCTUUYECKOTO PE30HAHCA.
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AHanM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYyKa (WA YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BBIMIOJTHCHNE 3aJaHII

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pa3nen 3. DiieKTpOMarHuTHOeE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE U3yYEHHE CBOMCTB
[ITxana >IEKTPOMAarHUTHBLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30oBanue C TIOMOIIbI0 MOOMIBHOTO TenedoHa).
AIIEKTPOMATHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTpOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKUCHIBAIOIIMX MTPOSBICHHSI
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BoinoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUeHHsI HEOSCHBIX Tel
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 PA3IMYHBIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUTSL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Wroro 1o pazgeny 6
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Pa3znen 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JlyueBast MOzIeIIb CBETA.
HUctounuku cera.
[IpsamonuHeliHOe
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomnenue cBeta. 3aKoH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKCHUE
ceera. Mcnons3oBanue
MOJHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX
CBETOBOJIAX

Hab6nrogenue onsIToB, AEMOHCTPUPYIOIIHX
SIBJICHHE TIPSIMOJIMHEHHOTO PaCIIPOCTPAHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

1 UX UHTEPIIPETALHS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOTO JIy4a.

OOBsiICHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHuUs.

N3yuenne cBOMCTB N300pakeHUS B TTIOCKOM
3epKaie.

HaoOmronenne u 0o0bICHEHHUE OIBITOB

T10 MOJTYYCHHUI0 U300paKCHHI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmoaenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha TPaHUIIC Pa3TUYHBIX CPE/l, B TOM YHUCJIC
OTIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKCHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHUS OT yTJIa MaJIeHus] CBETOBOIO JTyya
Ha TPAHUIIE «BO3IYX—CTECKIIOM.
Pacrnio3zHaBanue SIBICHUN OTPAXKEHUS U
MIPEJIOMIICHHS CBETA B TIOBCETHCBHOM JKM3HH.
AHanns 1 00bICHEHUE SIBJICHUS ONTHYECKOTO
MHpaxa.

Pemienue 3a1a4 ¢ MCIoabp30BaHUEM 3aKOHOB
OTPAKEHUS U MPEJIIOMJICHHS CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccenBarolleH JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOIO PacCTOSTHUS U
u Teneckorna. ['ma3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKAs CUCTEMA. AHanM3 yCTpOUCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHANU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera Hab0mronenue pasnokeHus 6eJ10ro cBeta
CBETa B CIIEKTP B ciekTp. OnbITel HpOTOHA. | B CIIEKTP.
CioxxeHue CreKTpaIbHBIX Habmonenne u 00bSICHEHHE OBITOB
1BeToB. Jlucnepcust cBeTa IO TTOJTYYCHUIO OEJIOTO CBETA IPH CIIOKCHUN
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPUSATHUIO [IBETA MPEAMETOB MPU UX
HAOIOICHUH Yepe3 [IBETOBBIC (DHIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pasznea 5. KBanToBble siBJIeHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJCJIb aTOMa.

Monaens atoma bopa.
Hcenyckanue u noryionieHme

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOKHBIX PE3YyJIbTAaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOIAaracMoro CTpoCHuA
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cBera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHKE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix 0pOUTaX 3JIEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB M3TYYEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PanpnoaktuBHOCTH. Anb(a-,
OeTa- 1 raMMa-u3TyYeHUs.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTIO sizipa. 30Toms!.
PamgnoakTuBHEIE
npespauieHus. llepuon
II0JIypacIaia aTOMHBIX sJIEp

OO0cy:x/1eHnEe BO3MOKHBIX TUIIOTE3 O MOJAEIISAX
CTPOEHHUSA si/Ipa.

Omnpenenenre cocrasa siiep 10 3a1aHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIAM U

10 TIOJIO’KEHHUIO B TIEPUOIUYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHHs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOIUNYECKON crcTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHI] TIO TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPEeHHEe PAIUALMOHHOTO
¢doHa c MOMOUIBIO TO3UMETPA, OLIEHKA €T0
MHTEHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3ITYyUYEHH.
Hcnonp3oBanne pagroaKTUBHBIX U3TyYCHUH
B MEIUIIMHE
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5.3

S nepHble peakuun

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOTO YHCEI. DHEPTHUs
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl 1 sHepruu. Peakuuu
CUHTE3a U JCIICHHUS sIIIEP.
Uctounuku sneprun ConHna
v 3BE3A. AnepHas
sHepreTuka. Jlencreus
PaaMOaKTUBHBIX U31yYCHHUI
Ha KUBbIE OPTaHU3MBbI

Pewenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB
COXPAaHEHHSI MACCOBBIX U 3apsIAOBBIX YUCET
Ha ONIPEACIICHUE PE3YJIBTATOB SAECPHBIX
pPEaKUHil; aHAIN3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SICPHOMN PEAKLUH.

OHGHKa 9HCPI'MU CBA3H AACP C UCITIOJIb30BAHUCM

dbopmysbl DUHIITEHHA.
OO0cyx1eHue NePCHIEKTUB UCTI0JIb30BAHMS
YIPaBISIEMOr0 TEPMOSIEPHOTO CHHTE3A.

OO0cyx1eHUE MPEUMYIIECTB U SKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C SIACPHON YHEPTEeTUKOMN

Hroro no pazuneny

17

IHoBTOpUTEIBLHO-00001IAOIMIA MOLYJIb

[loBTOpEHUE N
00o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucreMaTuzanus u
0000111eHHE TPETMETHOTO
CoJIepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(pU3UKHM OCHOBHOI'O OOILIETO
00pa3oBaHUs.

[ToaroroBka Kk OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

JU1sl 0OyYarommxcs,
BBIOpABIIMX 3TOT YUE€OHBII
IpeaMET

BrinonHenne yaeOHbIX 3aJaHui, TPEOYIOMIHNX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIMINUX €CTCCTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SBJICHUM B OKPYKAIOLLIEW IPUPOJIE,

B ITOBCETHEBHOM KU3HU U BBISBIICHUS
(bU3UYECKUX OCHOB PsiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UCCIieIoBaHUsT (PU3MUECKUX SIBIICHUH,
B TOM YHCJIE JUIS POBEPKH THITOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaraoIIuX UCI0JIb30BAHNE (PUZNUYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKaHUU
pa3IMyYHBIX Pa3/iesoB Kypca (pU3UKH.
BelnonHeHye 1 3amuTa rpynnoBbIX WK
VHAMBUYaJIbHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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