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o011ero o0pa3oBaHus;
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1. IHosicHuTeNbHAS 3anHCKA
Pabouas nporpamma 1o ¢usuke s odydaronmxcst S—9 kiaccoB pa3paboTaHa Ha OCHOBE:

J @denepalibHOTO  TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO — OOIIETro
o0OpasoBaHus, YTBEpKACHHOTO pukazoM MunoopHayku Poccun ot 31.05.2021 . Ne 287;

J [TpumepHoii paboueii mporpaMmMbl OCHOBHOTO 001IET0 00pa3oBaHus MO (PU3HKE;

J ABTOpPCKOW IMPOrpaMMbl OCHOBHOTO 00IIero odpaszoBanus no ¢usuke 7-9 kiaccel A. B.

[Teprimkuna, H. B. ®unonosuy, E. M. I'yrauk (®usuka. 7-9 knaccel: padbodue nporpammsl /cocT. E.
H. Tuxonosa -5-¢ u3z., nepepad. -.: [poda, 2015).

Copnepxanne IlporpaMMbl HampaBieHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOH TIPaMOTHOCTHU
yUalUXcsl U OpPraHU3alMI0 U3ydeHHs] (PU3UKU Ha JOesSTEIIbHOCTHOW OCHOBE. B Hell yuyMThIBaIOTCS
BO3MOXXHOCTH TipenMeTa B peanm3anuu tpedoBanuii ®I'OC OOO k 1IaHUPyeMbIM JIMYHOCTHBIM
U MeTanmpeaMEeTHbIM  pe3yibTataM  OOy4eHHs, a  TakkKe  MEeXIPEeIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHus

B mporpamMMme onpenenstoTcs OCHOBHBIE LIENTU M3y4YeHUs] GU3UKH Ha YPOBHE OCHOBHOT'O OOIIEro
00pa3oBaHUsl, IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3HUKH: THYHOCTHBIE, METAaNpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMa ycTaHaBIMBAeT paclpelelieHHe Y4eOHOro marepuana mo rogaM oOydeHus (1o
KJIaccaMm), IpejuiaraeT MPUMEPHYIO MOCIEeI0BATEIbHOCTh U3YUYCHHs] TeM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHS MPEIMETHOIO COJAEPIKAHUS M Y4YETE BO3PACTHBIX OCOOEHHOCTEM ydaluxcs, a TaKke
MIPUMEPHOE TEMATHYECKOE IJIAHUPOBAHUE C YKA3aHUEM KOJIMUECTBA YAaCOB HA U3YUYEHHE KaxIOu
TEMbl U MPUMEPHON XapaKTEPUCTUKON Y4eOHOM [eATENbHOCTH Y4YallluXCsl, peain3yeMoi Ipu
M3yYEHUU ITUX TEM.

[IporpaMma MOXET OBITH HCIIOJIB30BAHA YYMUTENSIMHU KaK OCHOBa JJI COCTAaBJIEHMSI CBOMX
pabounx mnporpamm. I[Ipu pa3paboTke paboueld mporpaMmbl B TEMAaTHUYECKOM IUIAHUPOBAHUU
JIOJKHBI OBITh YUTEHBI BO3MOXKHOCTH MCIIOJIb30BaHMSI 3JIEKTPOHHBIX (LIMPPOBBIX) 00pa30BaTEIbHBIX
PECYPCOB, SIBISIOUIMXCS Y4€OHO-METOJUYECKMMH MaTepuaiaMu (MyJIbTUMEIUITHbIE MpPOTPaMMBbL,
AJIEKTPOHHBIC YYEOHWKH W 3aJaYHHUKH, JJIEKTPOHHBbIE OMOIMOTEKH, BHPTyaJbHBIC JIAOOPAaTOpPHUH,
UTPOBBIE TPOrpaMMBI, KOJJICKIHMU IHQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATHU3YIOIIUX
munaktuueckue Bo3moxkHoctd UMKT, comepkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBCTBY 00
0o0pa3oBaHHH.

[TpumepHas pabouas mporpaMma He CKOBBIBA€T TBOPUECKYIO NHUILIMATUBY YUUTENEH U
IIPEIOCTABIIAET BO3MOKHOCTH JUIsl pEAJIM3allMM Pa3IMYHbIX METOJUYECKUX IIOJX0J0B K
IpenojaBaHuio (U3KUKH MPU YCIOBUU COXPaHEHUsI 00s13aTeIbHOM YaCTH COJEpKaHUs Kypca.

Henn usyyenus yuyeOHoro npeagmera «Pusuka»
[enu uzyuenus GU3NKKA HA YPOBHE OCHOBHOTO 00I1Ier0 00pa3oBaHus ornpeaesieHsl B Konnenmun
MperoiaBaHus yueOHOro npeaMera
«®Pu3uka» B 00pazoBareiabHbIX opranuzanusx Poccuiickoit @enepanum, peaan3yroluX OCHOBHBIE
o0meoOpa3oBaTesibHble  MPOrpamMMbl, yTBepXkaAE€HHOW pemeHueM Komnerun MunuctepcTa
npocseuieHus Poccuiickoit denepannu, npotokon ot 3 aexadbps 2019 r Ne ITK-4BH.
Llenu u3ydyenus GU3MKU:
—TpuoOpeTeHNe MHTEpeca U CTPEeMJIEHMsI OOy4aromMXCs K HAaydHOMY HW3YYEHHUIO IPHUPOJIBI,
pa3sBUTHE MX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
—pa3BUTHE MPEICTaBICHUI 0 HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBIICHUSM;
—(opMupoBaHuEe HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4yeHHUs] OCHOB CTPOEHHUS MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
—@opmMupoBaHue NPEACTaBICHUNH O poyid (U3MKHU IS Pa3BUTHS JIPYTHMX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTH;
—pa3BUTHE NPEJCTaBICHUH O BO3MOXKHBIX cepax Oyayiiell npodeccuoHaIbHON AeATeIbHOCTH,
CBSi3aHHOW C (M3MKOM, MOArOTOBKA K JalbHeWIIeMy OOYy4EeHHIO B OSTOM HalpaBJICHUH.
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JlocTikeHne ATHX Leled Ha YypOBHE OCHOBHOrO oOmiero oOpa3oBaHHs oOecreuyuBaeTcs
pellIeHreM CIIeIYIOIUX 3a1au:
—TIpUOOpETeHNEe 3HAHUNH O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHHMYECKUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
—TIpuoOpeTeHHe YMEHHMI OMUCHIBATh U OOBACHATH (DU3MUECKHE SIBJICHUS C HCIIOJIB30BaHUEM
MOJIy4YEHHBIX 3HAHUI;
—OCBOEHHE METOJIOB PELICHUs MPOCTEHUIINX PACYETHBIX 337ad C WCIOJIb30BAHHUEM (U3NYECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;
—pa3BUTHE YMEHUH HAOIIOIaTh IPUPOJIHBIC SBICHUS U BBIIIOJIHSATD OIBITHI, Ja0OpaTOpHBIE pabOThHI
U DKCIIEPUMEHTANIbHbBIE UCCIIEI0OBAHUS C UCIIOIb30BAHUEM U3MEPUTENIBbHBIX TPHUOOPOB;
—OCBOCHHE TPUEMOB paboThI ¢ HH(MOPMALIHEH PU3NIECKOTO COJIEPKAHUS, BKIIFOYAs HHPOPMAITUIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKHU; aHAIIN3 U KPUTHUECKOE OLIEHUBaHUE UH(POPMAIIH;
—3HAKOMCTBO €O cdepamMu MpodecCHOHANBHON JESITeTbHOCTH, CBS3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JOCTHKEHUSIX (PU3HUECKON HAYKU.
MecTo yyeOHOro npeamera «pu3nka» B y4eOHOM IIaHe
B coorBerctBun ¢ ®I'OC OOO ¢uszuka sBAsSETCS 00S3aTEIbHBIM IPEAMETOM Ha YpPOBHE
OCHOBHOTO o00miero obpasoBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT H3ydeHHE (U3UKHA Ha
0a30BOM ypoBHE B 00bEMe 238 4 3a Tpu rojia 00y4eHus 1o 2 4 B HEJSI0 B 7 M 8 Kjlaccax M 1o 3 4 B
Hezeno B 9 kiacce B TeMaTMueckoM IUJIAaHUPOBAHUU JUIsl 7 M 8 KJIacCOB INPEAINONaracTcsl pe3eps
BPEMEHH, KOTOPBIM YYHUTEIh MOXET MCIIOJNb30BaTh IO CBOEMY YCMOTpEHHIO, a B 9 kiacce —
[TOBTOPUTENILHO-0000I1IAt0IIUHA MOTYJIb.



2. Conep:kanue yueOHOro npeamera «Puznka
7 KIIACC

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAKOIIEro MUpa

®dusnka — Hayka O HpUpOJE, H3ydyaeT (U3MUECKUE SBICHUSA: MEXaHUUYECKHE, TEIIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuMHbL. M3Mepenue ¢usnueckux BedndyMH. Dusnueckue MpUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTEMa €IMHMUII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAayKH M3Yy4aroT Ipupoay. EcTecTBeHHOHayuyHBI METO.
MO3HaHUs: HAaOII0/IeHHEe, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMKEHUE THITIOTE3, SKCIEPUMEHT IO
IIPOBEpKE THUIOTE3, 00bACHEHHE Halmonaemoro spieHus. Onucanue (U3NYECKUX SBICHUH C
IIOMOILIBIO MOJIEIIEH.

JdemMoHcTpanuu
1. MexaHuueckue, TeII0OBbIe, IEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SBJICHMSL.
2. ®usnueckue nprudopsl U MPOoLEAYpa MPSIMBIX H3MEPEHHI aHAIOTOBBIM U ITU(PPOBBIM PUOOPOM.

JlabGopaTopHble padoThI U ONBITHI

1. Onpenenenue 1eHbI JeNIEHUs MIKAIbI H3MEPUTEIHHOTO MpHbopa.

2. U3mepeHue pacCTOSHUM.

3. N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO TEa.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. M3mepenune Temneparypsl Py HOMOLIY KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBHI.
6. IlpoBenenue wuccineqoBaHUsl IO MPOBEPKE THUMOTE3bl: JAIBHOCTh MOJETA IIApUKAa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3znea 2. [lepBoHayaibHble CBeeHUS 0 CTPOEHUHU BellleCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIIUE JHUCKPETHOE
cTpoeHue BelecTBa. OMNbITH, J0Ka3bIBAIOIINE JUCKPETHOE CTPOECHUE BEILIECTBA.

JIBrkenune wyactuil BemiecTBa. CBsI3b CKOPOCTHM JBHKEHHS YACTULl C TEMIIEPATYPOM.
BbpoyHnoBckoe npmxenue, nuddysus. BzaumoaeiicTBue 4acTHl] BEHIECTBA: MPUTSIKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE T'a30B, JKUJIKOCTEH U TBEPBIX (KPUCTAIUTMYECKUX ) TEII.
B3anMocBs3p Mexay CBONCTBaMH BEUIECTB B PA3HBIX arperaTHbIX COCTOSHUSX M HUX aTOMHO-
MOJICKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. B3auMOCBSI3b MexIy
CBOMCTBAaMHU BEILIECTB B PA3HbBIX arperaTHbIX COCTOSIHUSAX M UX ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHhIX COCTOSTHUM BOABL. OCOOEHHOCTH arperaTHBIX COCTOSIHUIM BOJIBI.

JdemMoHcTpanuu

1. HaGxronenue OpoyHOBCKOTO JABHKEHHS.

2. Habmonenue nuddysum.

3. HaGmoienue sBIeHUM, OObICHAIOUIMXCS IPUTSHKEHUEM HIIM OTTAJIKUBaHUEM YaCTHI] BELIECTB.

JlabopaTopHbie padoThbI M ONBITHI

1. Onenka quameTpa aToMa METOI0M PSAIOB (C UCTIOIB30BaHueM GoTorpaduii).
2. OnbITH IO HAOIIOACHUIO TETIJIOBOTO PaCIIMPEHHs ra3oB.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Pa3nen 3. /IBu:keHMe M B3aUMO/I€CTBUHU

Mexanuueckoe aBukeHue. PaBHoMmepHoe U HepaBHOMepHoe aBukeHue. Ckopocth. Cpennsis
CKOpPOCTh TpPU HEPABHOMEPHOM JABWKEHHHU. Pacuér myTh W BpeMEHM ABWKEHHS. PaBHOMEpHOE M
HepaBHOMepHoe aBMkeHue. CkopocTh. CpeliHssl CKOPOCTh MPU HEPABHOMEPHOM JBUKEHUU. Pacuér
IIYTH 1 BpEMCHU OBHUXKCHUA.



SBnenune umHepuuu. 3aKOH MHEpUMU. B3anMopelcTBHe Ten Kak NPUYMHA WU3MEHEHUS CKOpPOCTHU
NBWKEHHs Tell. Macca kak Mepa MHepTHOCTH Tena. IInotHocTe BemiectBa. CBSi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B elMHUIIE 00BbEMA BEIIEeCTBA.

Cuna kak XxapakTepucThKa B3auMozencTBus ten. Cuiia ynpyroctu U 3akoH ['yka. 3mepenue cuisl ¢
IIOMOUIBIO0 AUHAMOMETpA. SIBlIeHUE TATOTEHUs U cuia TspkecTu. Cuia TSHKECTH Ha APYTuX IUIaHEeTax
(MC). Bec Ttema. Hesecomocth. CrokeHHE CHJI, HANpaBICHHBIX 110 OJHOM  MPSMOM.
PaBHogelicTByromas cuin. Cuiia TpeHusi. TpeHHe CKOJIbKEHUSI U TpeHHe Nokos. TpeHue B pupoae u
texnuke (MC).

JdemoHcTpauuu

1. HaGnromenue MEXaHU4eCKOTO JIBUKECHHUS Tela.

2. 3mepenune CKOpOoCTH NPSIMOJIMHEUHOTO JIBUYKEHHUS.

3. HaGmoienue siBICHUS HHEPIHH.

4. HabnroeHre n3MeHEHUs! CKOPOCTH MPH B3aUMOJICHCTBUU Tell.
5. CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEIL.

6. CnokxeHue CUJl, HalpaBJICHHBIX 110 OJJHON MPSMOM.

JlabGoparopHblie padoThI M ONBITHI

1. Ompenenenue  CKOPOCTH  PaBHOMEPHOTO  JBIDKEHUS  (MIapuka B JKUIKOCTH, MOJENHU
ANEKTPUYECKOTO aBTOMOOUJIS U T. 11.).

2. OnpeneneHue CpeiHe CKOPOCTH CKOJIBKEHHS OpycKa WM IIapUKa 10 HAKJIOHHOM ITIOCKOCTH.

3. Onpenenenue MWIOTHOCTU TBEPIOTO TeNA.

4. OnbITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbkeHus (nedpopmaunuu) HOPYKUHBL OT
MIPUJIOKEHHOMN CHITBI.

5. OnbITHI, EMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Janenue. CriocoObl YMEHBIIICHHS U YBEIUYCHUS JaBiieHus. JlaBieHue raza. 3aBUCUMOCTD JIaBJICHUS
raza otr o0béma, temreparypsl. [lepenaua naBieHusi TBEPABIMU TeJIaMH, >KMIKOCTSIMU U Ta3aMH.
3akon Ilackanmsa. [lneBmaTmdeckue MamvHbL. 3aBUCUMOCTH JABJICHHUS JKHAKOCTH OT TJIYOUHBI.
I'unpocratuueckuii napanokc. Coobmaromuecs cocynsl. ['uapaBinueckue MeXaHU3MBbI.

Atmocdepa 3emun u atMocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS BO3AYIIHOW OOOJOYKH
3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOro AaBieHUs. 3aBUCUMOCTH aTMOC(HEpHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1151 m3mMepenust arMoc)epHOTO JaBICHUSI.
JleiicTBHE XKHIKOCTH U raza Ha MOTPYXEHHOE B HUX Teso. BrlTankuBaromias (apXxuMmenoBa) cuia.
3akoH

Apxumena. [TnaBanue Tel.

BosnyxomiaBanue.

JdemMoHcTpanuu

. 3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

. Ilepenaya naBiieHUs JKUAKOCTBIO M Fa30M.

. Coobmarommuecs: cocysl.

. 'mppasnnueckwmii npecc.

. IlposiBnenue neiicTBrs aTMOCHEPHOTO JaBICHHUS.

. 3aBUCHMOCTH BBITAIKHUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOM YaCcTH Teja M TNIOTHOCTH JKUIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

. YcrnoBue IUIaBaHUs TeJl: IUIABaHUE WINM MOTPYKEHUE Tell B 3aBUCHUMOCTU OT COOTHOLIEHHMS
IJIOTHOCTEN TeJa U )KUJIKOCTH.

OO\ DN DB WN —

JlabGopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOH B )KUJIKOCTh YaCTH TeJa.

2. OmnpenenieHre BHITAIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH Ha TENO, MOTPYKEHHOE B )KUJIKOCTb.



3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI, IEUCTBYIOLIEH HA TEJIO B KUJIKOCTH, OT MACChI
Tena.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBHCHUMOCTb BBITAJKHUBAIOIIEH CHIIBI, JECHCTBYIOIIEH Ha TENO B
AKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YACTHU T€JA U OT INIOTHOCTU KHJIKOCTH.

5. KoHcTpyrpoBaHue apeoMeTpa Wi KOHCTPYHPOBAHHE JIOJKH U ONpeesIeHUe €€ rpy30I0IbEMHOCTH.

Pa3nea 5. PaGora n MoOIHOCTB. JHEprus

Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MeXaHW3MBI: pbIYar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBECHs phIYara.
[IpuMeHeHne mpaBuiIa paBHOBECHsS pblyara kK OyoKy. «3osoToe mpaBuio» Mexanuku. KII|
MPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckasi 1 nmoreHuanbHas sueprus. [Ipespaienre oqHoro

BHJIa MEXAHWYECKON PHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

JdemMoHcTpanuu
ITpuMepbl NIPOCTHIX MEXAHU3MOB

JlabGoparopHblie padoThI M ONBITHI

1. Omnpenenenue pabOTBl CWIBI TPEHUS IPU PABHOMEPHOM JIBIDKCHHHM Tejla IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. VccnenoBanue yCclIOBUM paBHOBECHUS phluara.

3. Uzmepenue KIIJI HakJIOHHOM MJIOCKOCTH.

4. V3ydeHune 3aKk0HA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KJIACC

Paznen 1. TenioBble siBeHUsI

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUN BemlecTBa. Kpuctaminueckue u amopgHbie
tena. OOBSICHEHNE CBOWCTB Ta30B, )KUJIKOCTEH M TBEPIBIX T HA OCHOBE TOJOKEHUN MOJICKYJISPHO-
KHHETUYecKoi Teopun. CMauMBaHKE U KallWJUIAPHBIC IBICHUS. TerIoBOe pacIMpEHUE U CKATHE.
Temmepatypa. CBsi3b TEMITEPATYPhI CO CKOPOCTHIO TETUIOBOTO JIBHYKECHUS YaCTHII.

Buytpennss suepruss CrniocoObl U3MEHEHHs] BHYTPEHHEW SHEPrUM: TeIJionepenaya U COBEpIICHHE
paboTel. Busl TeTUTONIEpEIavH: TEIIONPOBOAHOCT, KOHBEKITUS, H3TYICHHE.

KonnuecTBo TemnoTsl. YenbHas TEMI0EMKOCTh BellecTBa. TemnooOMeH U TEMI0BOE PaBHOBECHE.
VYpaBHeHHE TerIoBOTrO Oananca. [InaBieHrne u OTBep/IeBaHNEe KPUCTAIUTMUSCKUAX BEIIECTB. Y AelbHas
TeroTa TuiaBineHus. [lapooOpazoBanue u konaeHcanus. Mcmapenue (MC). Kumnenue. YaenpHas
TEIIOTa IMapooOpa3OBaHUs. 3aBHCHMOCTh TEMIEPATyphl KHIICHHS OT aTMOC(epHOro IaBICHHUS.
Bnaxxnocts Bo3ayxa.

DHeprus TOIUMBA. Y IeJbHas TeIJIOTa CTOPAHHUS.

[Tpunnune! paboTsl TemnoBbix aBurareneit. KIIJI TemmoBoro asurarens. TemnnoBble IBUTATENH U
3amuTa okpyxatomen cpenbl (MC). 3aK0H COXpaHEHMs] W TPEBPAIECHUS YHEPTUU B TEIIOBBIX
npoueccax (MC).

JdemoncTpanuu

1. HabGmroienrne 6poyHOBCKOTO JBHYKEHUS

. HaGmronenue nud¢ysun

. Habmronenue siBieHnii cMauuBaHMs U KaWJUTSIPHBIX SIBJICHUM
. HaOxronenue TemioBoro pacumpeHus Tel

. I3MeHeHune naBiieHus ra3a npu M3MEeHEeHUU 00bEMa U HarpeBaHUM WIIN OXJIXKICHUN
. IIpaBuiia u3MepeHus TeMIEPATyphl

. Buns! Teruionepenaun

. OxJtax1eHre nIpy COBEPUICHUH

. HarpeBanue npu coBepuieHHN pabOThl BHEITHUMH CUJIAMH
10. CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB

11. Habnronenue KumeHus
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12 .HabmroieHre oCTOSIHCTBA TeMIIepaTyphl MPH IJIaBICHUH
13. Monenu TemoBbIX ABUTraTENIEH

JlabGoparopHblie padoThI M ONBITHI

1. OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB [TOBAPEHHOM COM MM caxapa

3. OnbIThl 1O HAOIOAEHUIO TEIVIOBOTO PACLIMPEHHsI ra30B, KUIKOCTEH U TBEPIABIX T

4. OnpezneneHue AaBICHUS BO3AyXa B OAIOHE IIITPHIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIECHUS BO3/1yXa OT €ro 00bEéMa 1 HarpeBaHMsI

WA OXJIQXKICHUS

6. IlpoBepka runoTessl JIMHEHHON 3aBUCUMOCTH JAJIUHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TEMIIEpaTyphbl

7. HaGmrosieHue M3MEHEHMsI BHYTPEHHEH SHEpruM Tela B pe3ylsibTaTe Terulonepenadyn U padoTbl
BHEIIHUX CUJT

8. MccnenoBanue siBieHUs TEIUIOOOMEHA IPU CMEIIMBAHUU XOJIOAHOM U ropsiueld BOJIbl

9. Ompenenenue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOI'O BOJOW NPHU TEIUIOOOMEHE C

HarpeTbiM MeTaJUIMYECKUM LIUIHHIPOM

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA

11. UccnenoBanue mporecca UCapeHus

12. Onpenenenne OTHOCUTEIBLHON BIQXKHOCTH BO3/1yXa

13. Onpenenenre yaeapHON TEIJIOTHI IUIABJICHHUS JIbJ1a

Pa3znen 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS

Onektpusanus Ten. JIBa poja 3MeKTpUYECKHX 3apsioB. B3zaumojaeilcTBue 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJI OT BEIUYMHBI 3apSA0B U PACCTOSIHUS
MEXAy Telnamu). OIeKTpuueckoe mone. HanpsxEHHOCTh snekTpudyeckoro mons. [IpuHnun
CYIEPIO3ULIMU ITEKTPUUECKUX

noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsaaoB. OJIEMEHTapHbIM ayekTpudeckuil 3apsa. CTpoeHue aroma.
[IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DONeKTpUYecKUid TOK. YCJOBHSI CYIIECTBOBAHHUS AJIEKTPUUYECKOrO0 TOKa. MCTOYHMKHM MOCTOSHHOTO
ToKa. JIeWCTBUS 3JIEKTPUUECKOro TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DIIEKTPUUECKUN TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuna Toka. DiekTpuueckoe HampspbkeHue. CONpOTHUBIIEHUE IMPOBOJHHKA.
VYaenbHOe compoTHBIEHHE BemiecTBa. 3akoH Owma st ydactka uenu. [locnenoBarenbHoe U
MapaJuIeIbHOE COEIMHEHNE TIPOBOIHHUKOB.

PaGora M MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jxoyns— JleHuma. DnexTpuueckue LEeNH U
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOopoTKoe 3aMbIkaHMe.

[TocrossHHBIE MarHuThL. B3anMoieiCTBHE MOCTOSSHHBIX MAarHuTOB. MarHuTHOE 1oje. MarauTHoe
noyse 3eMIM M €ro 3HaueHWe mid ku3Hu Ha 3emsie. OneiTr Opcrega. MarhmutHoe mose
ANEKTPUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. J(elicTBME MarHUTHOTO MOJIA Ha
IIPOBOJHMK C TOKOM. DJIEKTPOABUIaTENb IIOCTOSIHHOIO TOKa. VIcroyIb30BaHNE 2IEKTPOABUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel Dapanes. SBnenue snekTpoMarHUTHOM MHAyKuuu. [IpaBuno JleHnma. DnextporeHeparop.
Crioco0Ob! MOTydeHUsI ANEKTPUIECKON YHEPTUU. DJIEKTPOCTAHIIMK HAa BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUH.

JdemMoHcTpanuu

DJIeKTpU3anus Tell

JIBa pojia aIEeKTPUUECKUX 3apsSA0B U B3aUMOJECHCTBUE 3ap’KEHHBIX Tell
Y CTpolcTBO M ACHCTBHE 3JIEKTPOCKOIA

DNeKTpOocTaTUYEeCKask MHIYKLIUS

3aK0H COXpaHEHUs AIEKTPUIECKUX 3apsI0B
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6. IIpoBOIHMKM U JUBIEKTPUKU

7. MonenupoBaHUE CUIOBBIX JIMHHUM 3JIEKTPUUECKOTO OIS

8. McTOYHUKYN MOCTOSIHHOTO TOKa

9. JlelcTBUS 3JIEKTPUUYECKOTO TOKA

10. DneKTpUYECKHil TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psia

12. N3mepenue cuiibl TOKa aMIepMETPOM

13. I3MepeHue 3J1eKTpUYECKOro HANPSKEHUsT BOJIbBTMETPOM

14. PeocraT 1 Mara3uH COIPOTHUBIIEHUI

15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB

16. MozaennpoBaHue HEBO3MOKHOCTH pa3I€JI€HUsI [T0JIFOCOB MAarHUTa
17. MonenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB

18. OmnbIT Opcrena

19. MarauTHoe 1oJyie ToKa. DJIEKTPOMarHuT

20. JleficTBrE€ MarHUTHOTO I10JIs1 HA POBOJHUK C TOKOM

21 DnekTpoaBUTaTe b HOCTOSIHHOIO TOKA

22. UccnepoBanue sIBIEHUS 3J€KTPOMArHUTHOW MHYKIIUU

23. Onbitel apanes

24. 3aBUCHMOCTD HaIIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUS
25. DaeKTporeHepaTop MOCTOSTHHOTO TOKa

JlaGopaTropHblie padoThI M ONBITHI

1. OnbITHI 1O HAOIOIEHHIO IEKTPU3ALMH TEJl MHIYKIMEN U IPH CONPUKOCHOBEHUN

2. HccnenoBanne AEHCTBUS SJIEKTPUIECKOTO TMOJISI Ha TPOBOIHUKHU M JUAICKTPUKU

3. Coopka 1 mpoBepka paboThl AMEKTPHUUECKON LENH TOCTOSIHHOTO TOKa

4. 3mepeHue U peryiupoBaHUE CUJIbI TOKA

5. I3mepeHue u peryJiupoBaHUe HAIPsSKEHUs

6. MHccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO YEpe3 PE3UCTOP, OT CONMPOTHBIICHUS
PE3UCTOpPa U HAIIPSKEHHSI HA PEe3UCTOpe

7. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOIO COIPOTUBIIEHUS NMPOBOJHUKA OT €ro
JUIMHBI, IJIOLIA/IU TIONEPEYHOro CeYeHUs U MaTepuala

8. IlpoBepka npaBuia cI0KEHUS HANPSKEHUI MPU MOCIIeA0BaTENbHOM COETUHEHUH JIBYX PE3UCTOPOB
9. IlpoBepka npaBuia s CUIbI TOKA IIPH NapaJIeIbBHOM COEAMHEHUN PE3UCTOPOB

10. Omnpenenenne paboOTHI AJIEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIIEIIAEMOM Ha PE3UCTOPE

12. ViccnenoBaHne 3aBUCUMOCTH CHUJIBI TOKA, HIYILIEr0 YepPe3 JIAMIIOUKY, OT HaIllpsHKEHUsI Ha Hell
13. Onpenenenne KII1/] narpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMO/IEHCTBUS TOCTOSTHHBIX MarHUTOB

15. 3yyeHue MarHuTHOTO MOJISt TOCTOSIHHBIX MAarHUTOB MPU UX 00BEIMHEHNUHN U pa3eIeHUN

16. UccnenoBanue nelcTBUS AJIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

17. OneiTbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYHIKM C TOKOM U
Mar"uTa OT CHJIbl TOKA U HaIlpaBJICHUS TOKA B KaTYIIKe

18. M3yuenue nelicTBUS MarHUTHOT'O TIOJIS1 HA POBOJHUK C TOKOM

19. KoHcTpynpoBanue U u3y4eHnue paboThl dJIEKTPOIBUTATEIIS

20. Uzmepenne KIIJI anekTpoaBUraTebHON YCTaHOBKU

21. OnpITBl MO HCCIEIOBAHUIO SIBJICHUS HJIEKTPOMArHUTHOW WHIYKIMHU: HMCCIEIOBAaHUE
W3MEHEHUI 3HaYEHMsI U HAIIPABJICHUSI MHAYKLIIHOHHOTO TOKA.

9 KJIACC
Pa3zgen 1. Mexannuyeckue siBJICHUSA

Mexannueckoe aABMWKeHHME. MarepuanbHas Touka. Cucrema orcuéra. (OTHOCHTEIBHOCTH
MEXaHWYECKOro JBHWKEHHs. PaBHOMEpHOe mpsAMONIMHENHOEe JBH)XKEeHHE. HepaBHOMepHOE



npsMoJuHeiiHoe JBukeHue. CpeaHsis W MIHOBEHHAas CKOpPOCThb Tejda IpU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOycKOpeHHOE TpsIMONTHHEHHOE nBIKeHue. CBoboaHoe nagenue. OnbiTel [ anumnes.
PaBHOMEpHOE nBWXKEHHE 1O OKpYKHOCTU. [lepuon m vacrora oOpamenwus. JIuHelHas W yrioBas
CKOPOCTH.

LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

IlepBbii 3axkoH HeroToHa. Btopoint 3axkon Herorona. Tperuit 3akoH Herorona. IIpuHumn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHUs: cujia TPEHUsI CKOJIbXKEHUS, CHJIa TPEHUS TIOKOsI, APyTHe
BH/IbI TPEHHUSI.

Cuna TSOKECTU U 3aKOH BCEMHPHOT'O TATOTEHHS. Y CKOpEeHUE CBOOOAHOrO najeHus. JBuykeHue
maHeT Bokpyr Comnnna (MC). IlepBas kocMuyeckasi CKopocTb. HeBecoMOCTh U eperpy3Ku.
PaBHOBecue MmarepuasibHONW TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teia C
3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynec Tena. W3menenne wummynbca. Mmnynbe cuibl. 3aKOH COXpPaHEHUs HMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexanunueckasi pabota U MOLTHOCTh. Pabora cui TskecTH, ynpyroctu, TpeHus: CBS3b SHEPruu
pabotsl IloTeHnmanbHas 3HEpPrusl Tena, MOAHSATOrO HaJl MOBEPXHOCTHbIO 3emin. [loTeHumanmpHas
sHeprus cxkaroil npyxuubel. Kunernueckas sHeprusi. Teopema 0 KMHETHYECKOW SHEPruu. 3aKOH
COXpaHEHUs MEXaHUYECKOU SHEPTHUH.

JdeMoHcTpamun

1. HabnromeHne MeXaHUYECKOTO IBHKSHHS TeJla OTHOCUTENBFHO PAa3HBIX TN OTCUETa

2. CpaBHeHue NyTed M TPAeKTOPUI IBMXKEHHUS OJHOTO U TOTO K€ Tela OTHOCHUTENIBHO PAa3HbIX Tel
orcy€ra

3. I3mepeHne CKOpOCTH M YCKOPEHMSI IPSIMOJIMHEHHOT O IBUKEHUS

4. MccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS

5. HaGutoieHue ABM>KEHUS Tela 0 OKPY>KHOCTH

6. Habnroenne MexaHMUYECKUX SIBICHHN, IPOUCXOAINX B cUcTeMe oTcuéra «Temexkar

pu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUM OTHOCUTEJIBHO KaOMHETa (PU3UKU

7. 3aBUCUMOCTH YCKOPEHHS TeJla OT MACCHI TeJla M JISHCTBYIOIIEH Ha HETO CHIIBI

8. HaGutoieHre paBeHCcTBa CUJT ITPU B3aUMOICHCTBUHU Tell

9. I3meHeHune Beca Tela Mpu YCKOPEHHOM JIBHKSHHH

10.IIepenavya ummynbca Ipy B3aUMOJICHCTBUHN TeT

11.ITpeobpazoBanusi SHEPTUH NPU B3AUMOACUCTBUU TEI

12.CoxpaHeHre UMIyJbca Py HEYPYTroM B3auMOJIeHCTBUU

13.CoxpaHeHue uMIyJibca Ipyu adCOIIOTHO YIPYTrOM B3aUMOIEHCTBUN

14.HaGmoieHne peakTuBHOTo ABMkeHus 1 5.CoxpaHeHre MeXaHMUeCKOM SHEPTUU MPU CBOOOIHOM
NaIcHuU

16. CoxpaHeHue MEXaHUYECKON HEPTUH MPH JBUXKEHUH TeJa MO IeHCTBUEM MPYKUHbBI

JlaGopaTopHbie padoThl U ONBITHI

1. KoHcTpympoBaHue TpakTa JUis pa3roHAa W JAJIBHEHIEro pPaBHOMEPHOTO JIBHIKCHHS
HIapHKa UK TEIEeXKKU

2. OmnpeneneHue cpeAHEM CKOPOCTH CKOJIBKEHUS OpycKa WM JIBW)KEHUS IIapuKa I10
HAKJIOHHOH MJIOCKOCTH

3. OnpenenieHre YCKOpEHUS Teja P PABHOYCKOPEHHOM JIBIKSHHH TI0 HAKJIIOHHOH IJIOCKOCTH
4. WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NpPU PaBHOYCKOPEHHOM JBM)KEHUHU O€3
Ha4yaJbHOU CKOPOCTH

5. TlpoBepka THUIOTE3bl: €CIU MPH PABHOYCKOPEHHOM JBIDKEHHM 0€3 HadalbHOH CKOPOCTH MyTH
OTHOCATCS KaK PsAJl HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE TIPOMEXYTKHA BPEMEHH OJMHAKOBBI
6. HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CUITl HOPMAJIbHOT'O JIaBJICHHUS

7. Onpenenenne k03 HUIMEHTA TPEHUS CKOJIbKEHUS

8. Onpenenenne KECTKOCTU NPYKUHBI
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9. Onpenenenue pabOThI CUJIBI TPEHHUS NP PABHOMEPHOM JIBKEHMH Tella IO
TOPU30HTAJILHOW MOBEPXHOCTH

10.0Onpenenenune paboOThl CHIIBI YIIPYTOCTH TPU HOABEME TPY3a € UCIIOIb30BaHUEM HEMOIBUKHOTO
U TIOABMKHOTO OJIOKOB

11.M3ydeHne 3ak0Ha COXpaHEHUs] YHEPTUU

Pasznen 2. MexannuyecKkue K0J1e0aHUA U BOJIHDI

Konebarensnoe nmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHUN: TIEPHO, YacTOTa, aMILTUTYAA.
MareMaTnueckuii W MNpYXUHHbIM MasTHUKU. [IpeBpamieHue sHepruM npu KojaeOaTeIbHOM
IBIDKEHUH. 3aTyxaromue Kojnebanus. Bernyxnennsie konebanus. Pesonanc. MexaHHUeCKUE BOJIHBI.
CpoiicTBa MexaHuuyeckux BOJH. [Ipo 1oibHBIE U MONEpeyHble BOJIHBL. J[IMHA BOJIHBI M CKOPOCTh €€
pacnpocTpaHeHusl. MexaHnuecKHe BOJIHbBI B TBEPIOM Tele, ceiicmuueckue BoiaHbl (MC).

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGnronenue koieOaHMid TN O JEHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH
2. Habmronenue kosebaHuii Tpy3a Ha HUTH U Ha TIPY)KHMHE

3. HaGmroieHne BBIHYKICHHBIX KOJICOaHUH M pe30HaHCa

4. PacipocTpaHeHue MpoA0IbHbBIX U TONEPEUHBIX BOJIH (Ha MOJIEIHN)

5. HaGmroieHmne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUUECKHUI PE30HAHC

JlaGopaTropHbie padoThI M ONBITHI

1. OmnpenenieHre 4acTOTHI U TIEpHOa KOJIeOaHU MAaTEMaTHYECKOTO MasiTHIKA

2. OmnpeneneHue YacTOThI U iepuoa KojaebaHuil Ipy>KMHHOTO MasiTHUKA

3. UccnenoBanne 3aBUCMMOCTH MTEPHUO/Ia KOJICOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTHU MEpHOa KoJIeOaHu MPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a

5. I[IpoBepka HE3aBUCUMOCTH TIEPHOJIa KOJIeOaHM Tpy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a

6. OTbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb NIeproia KoJIeOaHuii MPy>KUHHOTO MasiTHUKA OT Macchl
rpy3a 1 *KECTKOCTHU IIPYKUHBI

7. 3mepeHne yCKOpeHus CBOOOAHOTO MaJACHHUS

Pa3nes 3. DiieKTPOMAarHUTHOE 10JIE U 3JIEKTPOMATHUTHBIC BOJIHBI

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHuTHbIe BOJNHBI. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH
[IIkana 37€KTPOMarHUTHBIX BOJIH. VICIONb30BaHME 3JIEKTPOMATHUTHBIX BOJH JUIS COTOBOM
CBSA3H.

OnexTpoMarauTHas npupona ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemoncTpanuu

1. CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH

2. BonHOBEIE CBOHCTBA CBETa

JlaGopaTopHbie padoThl U ONBITHI

1. 3y4yeHue cBOICTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TenedoHa

Pa3nen 4. CBeToBbI€ SIBJIEHHS

JlyueBast moxpenb cBera. Mcrounuku cBera. lIpsiMmonMHEHOE pacnpoCTpaHEHHE CBETa. 3aTMEHHsS
CoiHna n

Jlynsl. Otpaxkenue cBera. [Imockoe 3epkano. 3akOH OTpaKEHUsI CBETA.

[Mpenomnenne cBera. 3aKOH MpEIOMIICHUs CBera. [loliHOE BHYTpEHHEE OTPaKCHHE CBETa.
Vcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKCHHS B ONITUYECKUX CBETOBOAX.
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JIunza. Xon nyueit B inH3e. Ontudeckas cuctema (oroanmapara, MUKpockomna u teneckomna (MC).
I'ma3 kak ontudeckas cucteMa. bIM30pykoCTh U 1adbHO30PKOCTb.

Paznoxenue OGemoro cera B crekTp. Ombitel HbroToHa. CrokeHHE CHEKTPAIbHBIX I[BETOB.
Hucnepcus ceera.

JdemoHcTpauuu

1. IIpssmonuHEITHOE pacpoCTpaHEHHUE CBETA.

. OTpaxkeHue cpera.

. [omyuenue n300pakeHUid B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
. [Ipennomnenue cera.

. OnTH4eckuii CBETOBO.

. X0z JIydei B coOmparomiei JInH3e.

. X0z Jlydel B pacCeUBaroLIEeH JIMH3E.

. [lomyuenue n300pakxeHuii ¢ TOMOIIBIO JINH3.

9. IlpuHimn aeiicTBus GoToanmnapaTa, MUKPOCKOIA U TEJIECKOMa.
10.Mozenb riaza.

11.Pa3noxxenue 6enoro cBera B CHEKTP.

12.ITomryuenue 6em10ro cBeTa MpU CIOKEHUHN CBETA Pa3HBIX I[BETOB.

0 3O\ L KW

JlaGopaTropHblie padoThbI M ONBITHI

1. MccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOT'O JIyda OT YIJia A CHHS.

2. U3y4yenne xapakTepuCTHK U300paKeHHsI IPEIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBHCHMOCTH yIJia MPEJOMIICHHS CBETOBOTO JIyda OT yIJIa MAJACHUS Ha TPaHULE
«BO3JIYX-CTEKIIO».

4. Tlonyuenue n300paxeHUM C MOMOIIBI0 COOMPAOIIIECH JIMH3BI

5. Onpenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI CO OMpAroIIeil TUH3bI.

6. OTBITHI O Pa3I0KEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.

Pa3pen 5. KBanToBbI€e IBJICHUSA

OmnbiTel Pesepdopna u mnanerapnas mozens aroma. Mogens aroma bopa. Mcenyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHeHyaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anb(a, 6eta u ramma usnydeHus. CTpoeHue aroMHoro siapa. HykiioHHas mozens
aTOMHOrO sapa. M30Tonsl.

PaguoaxtusHbIe npeBpamienus. [lepros nonypacnaga aTOMHBIX SA€Ep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUSI 3apSI0BOTO M MACCOBOTO YHCEN. DHEPTUs CBSA3M aTOMHBIX
anep. CBsA3b Macchl U dHepruu. Peakunn cuHTe3a n neneHus suaep. Mcrounuku sHeprun CosHua u
38&311 (MC).

SnepHas sHepreTuka. [leiicTBus paAMoaKTUBHBIX U3Ty4eHUH Ha *kuBble opranu3msl (MC).

JdemoncTpanuu

1. CriexTpbl U3JIy4€HHUS U TOTJIOICHHUS.

2. CHexTpbl pa3In4HbIX ra3os.

3. Cnextp Bogopo/a.

4. HaGnronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka HOHU3UPYIOIIUX U3ITYyYEeHUH.

6. Perucrpanus u3iny4eHus IPUPOAHBIX MUHEPATIOB U IIPOYKTOB.

JlabGopaTopHbie padoThI U ONBITHI

1. HabntoieHne CIUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIII 10 TOPMO3HOMY yTH (110 poTorpadusim).
3. U3mepenue paanoakTuBHOTO GoHA.
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IHoBTOpHUTENHLHO-0000 1A I I
MOAYJIb

[ToBTOpHUTENBHO-0000IIAONIMI  MOAY/Ih TpPEAHA3HAYEH IS CHCTEeMaTH3alMu W 000O0IICHUS
MPEIMETHOTO COJIEPIKAHUS M OMbITA JEATEILHOCTH, MPUOOPETEHHOTO MPU HM3YyYEHUH BCEro Kypca
¢u3MKK, a TakkKe i1 MoAroToBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHy IO (H3HMKE IS
00yJaromuxcs, BEIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipy M3yYeHHH JaHHOTO MOMYJSl PEATU3YIOTCA M CHUCTEMATH3MPYIOTCS BHJIbI JCSATEILHOCTH, Ha
OCHOBE KOTOPBIX OOECTIEeUMBACTCS IOCTIIKEHUE MPEIMETHBIX W METalPEIMETHBIX ILIAHUPYEMBIX
pe3ysIbTaTOB OO0y4YeHHUs, (POPMHUPYETCS CECTECTBEHHO-HAy4YHas TI'PaMOTHOCTh. OCBOCHHE HAYYHBIX
METOJIOB MCCIICIOBAHUS SIBIICHUH TIPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH
(bu3nyecKre ABJICHUS, IPUMEHSS TOJydEeHHBIC 3HAHUS, PEIIATh 3a]]a41, B TOM YUCJIC KaYSCTBCHHBIC U
AKCIIEPUMEHTAIbHBIC.

[TpuHIMIHATBEHO JCSATEILHOCTHBIM XapaKTep JaHHOTO pasjelia peajqu3yercs 3a CUéT TOro, 4To
y4anrecs BBITIOMHSIOT 33JaHUs, B KOTOPBIX UM IPEIaraeTcs:

— HA OCHOBE TOJIYUYEHHBIX 3HAHUI PACMO3HABATh U HAYYHO OOBICHATH (DU3MUECKUE SIBICHUS
B OKpYXarollei Npupojie U MOBCEIHEBHOMN KU3HH;

— HCIIOJIB30BATh HAYYHBIC MCTOAbI HCCICHOBAHUA (1)I/I3I/I‘leCKI/IX HBHGHHﬁ, B TOM 4YHCIIC O]
IMPOBECPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTHICCKUX BBIBOAOB,

— OOBICHATH HAay4YHBIC OCHOBBI HanOoJice BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOJIOFI/II‘/JI,
HaIIpuMcEep, MPAKTHYCCKOrO HCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHHUKOB JHCPIrUHM HAa OCHOBC 3dKOHaA
IIpe- BpallCHUA U COXPAHCHUS BCCX U3BCCTHBIX BUAOB OHCPI'UH.

Kaxxnas 3 TeM JaHHOTO pa3jelia BKI0YaeT SKCIIEPUMEHTATLHOE HCCIIeI0BaHNE 0000IIAr0IIero
xapakrtepa. Pa3ien 3aBepiaercs NpoBeACHUEM JUArHOCTHUECKOM U OIIEHOYHOU paboThI 3a Kype
OCHOBHOU IIKOJIBI.

3. [InanupyeMble pe3yJbTaThbl 0CBOCHHS H3Y4aeMOro NnpeaMeTa Ha YpoOBHE OCHOBHOI'O 00111ero
o0pa3zoBaHmusl.

N3yuyenne yueOHoOro mpeamera «®Pu3mka» Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS JIOJKHO
obecrieunBaTh JOCTM)KEHHE CIEAYIOIIMX JIMYHOCTHBIX, METANpeIMETHbIX M IMpPEeJAMETHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE Pe3yJIbTAThI

Iampuomuueckoe éocnumanue:

- IPOSIBJIEHNE MHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3MUecKOl HayKH;

- [IGHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSM POCCUHUCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo8HoO-HpascmeenHHoe 60cnumanue

- TOTOBHOCTh K aKTHBHOMY yYacCTHIO B 00CYX/I€HUU OOIECTBEHHO-3HAUMMBIX U STUYECKUX MPOOIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN (DU3UKH;

- OCO3HaHHE BAXHOCTU MOPAJIBbHO-ITUYECKUX IPUHLIUIIOB B AEATEIBHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

- BOCTIPUSITUE ICTETUYECKUX Ka4eCTB (PU3NUYECKON HAYKU: €€ TAPMOHUYHOTO MOCTPOCHHSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

Ilennocmu nayunoz2o no3nanusn:

- OCO3HAHME IEHHOCTH (PU3UYECKON HAYKH KaK MOIHOTO WHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEN KYJIbTYPHI;

- pa3BUTHE HAYYHOH JTFOOO3HATEIHFHOCTH, MHTEPECA K UCCIIEI0BATEIHLCKON IEATETLHOCTH.
Dopmuposanue Kyabmypul 300p08b3 U IMOYUOHATLHO20 O1A20N0AYYUA:

- OCO3HaHWE IIEHHOCTH O0€30MacHOro o0pa3a JKU3HH B COBPEMEHHOM TEXHOJOTHMYECKOM MHUPE,
BXHOCTU TMpaBWJI O€30MacHOrO TMOBEACHHMS HAa TPAHCIOPTE, Ha JOpOrax, C JIEKTPUYECKUM U
TETUIOBBIM 000pY0BaHUEM B JJOMAIIIHUX YCIIOBUSIX;
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- copMUPOBAHHOCTH HAaBBIKA PEQIICKCHH, PU3HAHNE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa y
JPYroro 4eaoBeKa.

Tpyooesoe socnumanue:

- aKTMBHOE y4acTHe B PEIICHUU MPAKTUUECKUX 3a7a4 (B paMKax CEeMbH, IIKOJIbI, TOpo/ia, Kpast)
TEXHOJOTHYECKON ¥ COIMAILHON HAMPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U PU3NICCKUX 3HAHUN;
- UHTEpEeC K MPAKTUYECKOMY H3yUeHUIO Mpodeccuit, CBI3aHHBIX C (PUIUKOM.

JKonozuueckoe eocnumanue:

- OpUEHTalus Ha MpUMEHEeHHEe QU3NYECKUX 3HAHUU AJI peuIeHHs 3a/1a4d B 00JIaCTH OKpYXKaroulei
Cpelpl, IUIAHUPOBAHMSI NOCTYIKOB M OLEHKM WX BO3MOJKHBIX IOCIEACTBUN Ul OKpYXKarouleu
Cpelbl;

- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOIeM U IMyTeH UX peleHHs.

Aoanmayusa o0yuarOue20ca K UIMEHAWUMCA YCA08UAM COYUATbHOU U RPUPOOHOUL CPedbl:

- MOTPEOHOCTH BO B3aWMOJICHCTBHUHU MPH BBHITIOJHEHUH UCCIIEIOBAHUN U MTPOCKTOB (pr3mueckon
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€PE3 MPAKTUYECKYIO JIEATEIbHOCTD;

- noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hclie (HOpMYyIUpPOBATh WJIEH, MOHATHUS,
TUIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

- oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKU;

- IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3MYECKHUX 3HAHUM;

- CTpeMJIEHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MTPUPO/IBI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIICHKAa CBOMX JCHCTBHIA C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BOBMOXKHBIX II100aIbHBIX
IIOCJIEICTBUM.

MertanpenmMerHbie pe3y/bTaTbl YHHBepcajJbHble IO3HaBaTelbHble JelcTBUA  bazoewvie
JlocuyecKue Oelucmeus:

-BBIABIISATH U XapaKTEPHU30BaTh CYIIECTBEHHbIEC MPU3HAKUA OOBEKTOB (SBJICHUN);

- YCTaHABJIMBATh CYLIECTBEHHBIN MTPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS /1J1s1 000OIIEHHS U CPABHEHMUS,
- BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOJCHUIX,
OTHOCSIINXCS K (PU3HUECKUM SIBIICHHSIM;

- BBISIBIISITH IPUYUHHO-CJIE/ICTBEHHBIE CBS3U MPU U3YUYEeHUHU (PU3HUECKUX SIBICHUN U TIPOIIECCOB;
JieNlaTh  BBIBOJBl C HCIOJIb30BAHUEM JEAYKTUBHBIX M MHJIYKTHUBHBIX YMO3aKJIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUHH;

- CaMOCTOSTEIbHO BbIOUpATh c11oco0 penieHus yueOHol (pu3ndeckoil 3a1a4u (CpaBHEHHE HECKOIbKUX
BapUaHTOB pEILICHMs, BbIOOp Hanmbojee MOAXOAALIEr0 ¢ Y4YETOM CaMOCTOSITENIBHO BbIIEIEHHBIX
KpUTEPHEB).

ba3zoevie uccneoosamenvckue oelicmeun:

- HCII0JIb30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;

- IPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABIIEHHOMY IUIAHY OIBIT, HECIIOKHBINA (PU3NUEeCKUN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHUE (PU3NYECKOTO SIBICHMUS,

- OLICHHUBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALINIO, TIOTYUYEHHYIO B XOJI€ UCCIIe0BAHUS
WM OKCTIEPUMEHTA;

- CaMOCTOATENBHO (POPMYIMPOBATH 0OOOIIEHHS U BBIBOABI 0 PE3yJIbTaTaM MPOBEAEHHOTO
Ha0JII0/IeHUs, OIIBITA, UCCIIEIOBAHNS;

- IPOrHO3UPOBATh BO3MOKHOE JajibHeIIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE BbIIBUTaTh
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabooma c ungpopmayueii:

- IPUMEHSATH Pa3InYHbIE METObI, THCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE HH(OpMALIUK WU
JAHHBIX C YU4ETOM MPEATIOKEHHON YueOHOH (PU3NUECKON 3a1auu;

- aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3INYHBIX BUI0B U HOpM
MIpEACTaBICHUS;

-CaMOCTOSTEIbHO BBIOMPATh ONTUMANbHYIO (POpMY MpeacTaBieHuss HHYOPMALUK U WILTIOCTPUPOBATD
peliaeMble 3a/1a4u HECIOKHBIME CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAIUSIMHU.
YHuBepcajibHble KOMMYHUMKATHBHbBIE J1eiiCTBUS

Obwenue:
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- B X07ie 00Cy>keHUs1 yueOHOro MaTepuaa, pe3yabTaToB JJAOOPaTOPHBIX padOT U MPOEKTOB 33/1aBATh
BOIIPOCHI TI0 CYIIECTBY OOCYAaeMOi TeMbl U BBICKAa3bIBATh UJEH, HAILIEJICHHBIC HA peIlleHUe 3a1a4u
Y TIOJIIepKaHue 0J1arokenaTeIbHOCTH OOIECHUS;

- COTIOCTABJISAITh CBOU CYXKJIEHUS C CYKJIEHUSMHU APYTUX YYACTHUKOB JUaora, oOHapyXuBaTh
pas3nuyme U CXOJICTBO MO3HIINH;

- BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MTUCHbMEHHBIX TEKCTAX;

- MyOJIMYHO TPEACTABIATh PE3yIbTAThI BBHIIOIHEHHOTO (PU3NYECKOTO OMNbITa (IKCIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA).

Coemecmnasn desamenpHoCmy (COMPYOHUYECMBO):

- IOHUMATh U KUCII0JIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYaTbHON pabOTHI IIPH PEIICHUN
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

- IPUHUMATH LIEJTU COBMECTHOU J1€ATEIbHOCTH, OPTaHU30BBIBATD JIEUCTBUS MO €€ TOCTHXKEHUIO:
pacmpenenaTs poiid, OOCYXKIaTh MPOLECChl M PE3yJIbTaThl COBMECTHOW pabOThI; 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJICH;

- BBITTOJIHATH CBOIO YacTh PabOTHI, TOCTUTAst KAYECTBEHHOTO PE3yiIbTaTa 10 CBOEMY HAlpPaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

- OIICHMBATh KAa4€CTBO CBOETO BKJIa/la B OOIIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIIEHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcaibHbIe PeryJsiTUBHbIE AeliCTBUS

Camoopeanuzayus:

- BBISIBIISITH TIPOOJIEMBI B )KU3HCHHBIX U YUYEOHBIX CUTYAIHUSIX, TPEOYIONMUX JIsl pEIICHUS (PU3UIECKIX
3HAHUM;

- OPHECHTUPOBATHCS B PA3IMYHBIX MOX0(aX MPUHATHS pElICHUNA (MHIUBHIyaTbHOE, TPUHITHE
pelleHus B TpyMIie, IPUHITHE PEIIeHUI TPYIIOoi);

- CAMOCTOSATEJIBHO COCTABIIATh ATOPUTM PelIeHHs (PU3MYECKON 3aauu WITH TIJIaHa UCCIICTOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejiaracMbie
BAPUAHTHI PEILCHUN;

- Ienath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (pehrexcusn):

- IaBaTh a/ICKBaTHYIO OIICHKY CUTYallUH U MpeiaraTh IUiaH e€ N3MEHEHUS;

- OOBSICHITD IPUYMHBI IOCTHKECHUS (HEIOCTIDKEHHS ) PE3YIIbTAaTOB JACITEIHHOCTH, aBaTh OLEHKY
MPHUOOPETEHHOMY OIIBITY;

- BHOCHTh KOPPEKTHBHI B IEATEIHHOCTH (B TOM YHCIIE B XO/I BHIMOJIHEHUS (PU3HUUECKOTO UCCIIETOBAHHMS
WJIM MIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITENBCTB, M3MEHUBIIUXCS CUTYAIlHi, YCTAHOBJICHHBIX OLIHNOOK,
BO3HUKIIUX TPYIHOCTEH;

- OIIEHUBATh COOTBETCTBHE Pe3yNbTaTa LIEJIH U YCIOBHUSM.

Omouuonanvrvlii uHmMeNIeKM:

- CTaBUTh ceOsl HA MECTO APYroro YeloBeKa B XOJIe CIOpa WIM TUC KYCCHU Ha HAYYHYIO TEMY,
MMOHMUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.
Ilpunamue ceba u opyzux:

- IpU3HABATh CBOE MPaBO Ha OMHMOKY MPH peleHN: (PU3MIeCcKuX 3a7ad Wi B YTBEPKICHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPABO JAPYTOTO.

IIpeameTHbIe pe3yabTaThl

7 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh CGHOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

- HCTIOJIH30BATh OHATHS: (PH3MUECKUE U XUMUIECKHE SBICHUS; HAOIIOIeHIE, DKCTICPUMEHT, MOJIETIb,
TUIOTEe3a; €AUHUIBI (U3MUYECKUX BEITUYMH; aTOM, MOJIEKYJa, arperaTtHble COCTOSHUS BeEIeCTBa
(TBE€pmoe, KUAKOE, Ta3000pa3HOE); MEXaHWYECKOe JBWIKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSMOJUHENHOE), TPACKTOpHs, paBHOACUCTBYIOIIas cuil, nedopmanus (ymnpyras, MiIacTHUecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

- paznuyath siBNeHus (AudQy3us; TeMI0BOe IBUKEHUE YaCTHUIl BEIIECTBA; PABHOMEPHOE IBUKCHHUE;
HEpaBHOMEPHOE JIBIKCHHE; WHEpIHs; B3aUMOJICHCTBHE T, paBHOBECHE TBEPABIX TeNl C
3aKperIEHHON OChIO BpallleHHWs; Mepenaya JaBleHUs TBEPABIMHU TellaMU, KUIKOCTSIMHU U Ta3aMu;
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aTMoc(epHOe NaBlieHUE; MJIABAHUE TEN, MPEBPALICHUS MEXaHHMYECKON SHEPruu) MO OMHCAHUI0 UX
XapaKTEepHBIX CBOWCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHUE;

- pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PHU3UUYECKHX SBICHUI B OKPYKAIOIIEM MUpPE, B TOM UYHUCIIEC
¢busnueckre SBICHUS B IPUPOJIE: MPUMEPHl JBUKEHHS C Pa3IMYHBIMH CKOPOCTSAMU B JKHUBOH H
HEXXUBOU MPUPOJIE; NEHCTBUE CHIIBI TPEHUS B IPUPOJIC U TEXHUKE; BIUSIHUAE aTMOC(EPHOTO TaBICHUS
Ha )KMBOW OpraHu3M; IIJIaBaHHE PBIO; PhIYaru B TEJIE YEIOBEKA; IPH 3TOM IEPEBOAUTH MPAKTUYECKYIO
3ajady B yueOHYIO, BBICTISTH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKY (PU3UUECKUX SBIICHHIA;

- OINHUCHIBaTh U3YYEHHBIC CBOMCTBA TNl U (PU3NYECKUE SBICHUS, UCIONB3YS (PU3NUECKHE BEIUYMHBI
(Macca, 00bEM, TIIOTHOCTH BELIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHUJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tena, CHiia TPEHHUsI, AaBiieHue (TBEPIOro Tena, KUIKOCTH, ra3a), BHITAIKUBAIOIIAS
cujla, MeXaHudeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJBI, KO3((UIMEHT MOJIE3HOrO
NEHCTBUSL MEXaHMU3MOB, KHHETHYECKas W MOTEHIMaJbHAs HSHEPrus); NpU OMUCAHUM MPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI MCIIOJIB3YEMBIX BEIMYUH, UX 0003HAYCHHUS W €IUHHIIBI (PU3MYECKUX
BEJIMYMH, HaxoIuTh (HOPMYIbI, CBS3bIBAIOLIME JaHHYI0 (UINYECKYI0 BEIUYUHY C JPYTHUMH
BEJTMYUHAMU, CTPOUTH IPaHKU H3ydEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMYUH;

- XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCTIONb3Ys MPaBUila CI0XKEHUS
cwil (BIOJIb OAHOM IpsiMoii), 3akoH ['yka, 3axoH Ilackainsd, 3akoH Apxumena, MpaBUJIO PaBHOBECHS
ppiuara (0J0Ka), «30JI0TO€ MPAaBHUIIO» MEXAHUKU, 3aKOH COXPAHEHHs] MEXaHUYECKOW SHEpruu; MpH
9TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €r0 MATEMAaTUYECKOE BbIPAXKEHUE;

- 00OBSCHATH (pU3MUECKUE SIBICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIuil
MIPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHO-CIEACTBEHHbIE CBSI3H, CTPOUTH
o0BsicHeHHe M3 1—2 JIOrMuYecKHx IIaroB ¢ OMOpoil Ha |—2 H3y4YEHHBIX CBOWCTBA (DU3HUECKUX
SIBIICHH, (PU3UIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

- pemath pacu€THble 3aa4u B 1—2 NeHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
¢u3nveckre BETMUMHBI: HA OCHOBE aHAM3a YCJIOBHA 33/1a4M 3aIHMCHIBAaTh KPATKOE YCIOBUE,
MOJCTaBIATh (PU3MUECKHE BENMYMHBI B  (QOPMYJIbl M TPOBOAUTH PAcU€Thl, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOJUMbBIE Ul pEUIeHMs 3ajad, OLIEHMBAaTh PEATMCTUYHOCTH
MOJIy4eHHOU (PU3NUEeCKON BEeTHUNHBI,

- pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh MpU MOMOIIM (PU3NYECKHMX METOJOB; B
OMMCAaHWUU UCCIECIOBAHMS BBIACIATH MPOBEPAEMOE TMPEANOIoKeHne (TUMOTe3y), pa3iuyarh H
MHTEPIPETUPOBATh MOJYYEHHBIN pe3yabTaT, HaXOAUTh OIIMOKU B XOJI€ ONBITA, JieJaTh BBIBOJBI IO
€ro pe3yJsbTaram;

- NPOBOJUTH OIBITHl MO HAOMIOJEHUIO0 (PU3MUYECKUX SIBICHUA WIM (PU3MYECKUX CBOMCTB Tei:
¢dbopMyIMpOBaThE NpPOBEpAEMble MNPEANONI0KEHUSA, COOMpaThb YCTAHOBKY M3 IPEATIOKEHHOTO
000py/10BaHus, 3aIIUCHIBATH XO/JI OMBITa U (POPMYJIUPOBATH BHIBOJIBI;

- BBIOJNHATH MpPSMbIE H3MEPEHUS PACCTOSHUA, BpPEMEHH, MacChl Tena, o0béMa, CHIIBI H
TEMIIEPATypbl C UCIOJIb30BAaHUEM AHAJIOIOBBIX U IM(PPOBBIX NPUOOPOB; 3aMMCHIBATh MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPENIHOCTH U3MEPEHU;

- TPOBOJOUTH MCCIEAOBAaHUWE 3aBUCHMOCTH OJHOM (U3NYECKOM BEIUYMHBI OT JApPYyro c
WCIOJIb30BaHUEM TPSMBIX U3MEPEHHH (3aBUCUMOCTH IYyTH PaBHOMEPHO IBWXKYIIETOCS Tena OT
BPEMEHHM JIBJKEHUS Tella; CWJIbl TPEHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 00paboTKu
MOBEPXHOCTEW TEJI M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAJAM CONPUKOCHOBEHHUS TEJ; CHIIbI
YIOPYTOCTH OT YJUIMHEHUS MPY>KUHBI; BBITAJIKUBAIOIIEH CUITBI OT 00bEMa MOTrpyKEHHOM YacTu Tena u
OT IUIOTHOCTH MJKOCTH, €€ HEe3aBUCUMOCTH OT IJIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO
MOrPY>KEHO TEJIO; YCIOBUH IJIaBaHUSA

T€Jl, YCJOBHMI paBHOBECHS pbluara ¥ OJIOKOB); y4yacTBOBaTh B IUIAHUPOBAHUU YUEOHOTO
UCCIIEIOBaHMsl, COOMpPATh YCTAaHOBKY M BBINOJHSITH M3MEPEHUs, CIENys MPEVIOKEHHOMY IJIaHy,
(bUKCUpPOBATh PE3YNbTAThI MOIYYSHHOH 3aBUCUMOCTH (DU3MUECKHUX BETHMUWH B BUE MPEATOKEHHBIX
Tabnuil u rpaduKoB, AeTIaTh BHIBOABI IO PE3yJbTaTaM UCCIIeI0BAaHUS;

- TPOBOJMUTH KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA KUAKOCTU H
TBEPJOTO TeNa; CUJla TPEHUS CKOJIBKEHUS; JaBJICHUE BO3/1yX4a; BBITAJIKMABAIOIIAs CUia, IEUCTBYIOIIAS
Ha TOTPYXEHHOE B JKUAKOCTH TeNO; KOA(PPUIMEHT MOJE3HOro IACWCTBUS MPOCTHIX MEXaHHU3MOB),
cleys MPeaAJIOKEHHON MHCTPYKIUU: IIPU BBIIOJHEHUH U3MEPEHH cOOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY

Y BBIYHUCIISTH 3HAYCHUE UCKOMOM BETMYHMHBL;
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- coOIMI0/1aTh MpaBWJIa TEXHUKHU 0€30MacCHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYA0BAaHHEM;

- YKa3bIBaTh NPHUHLMIIBI JeHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIONINECS COCY/bl, OapOMETp, pbluar, MOABMKHBIA U HETIOJBMKHBIN OJIOK,
HaKJIOHHAsl IIOCKOCTb;

- XapaKTepPH30BaTh MPUHIUIIBI ACHCTBUS N3YUYEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOii
Ha UX ONHUCaHMs (B TOM YHCIE: MOAUIMITHUKH, YCTPOHCTBO BOJOIIPOBOJA, I'MJIPABINYECKUI Ipecc,
MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), HUCIIOB3YsI 3HAHHSI O CBOMCTBAX (PU3NUECKUX
SBJICHUH U HEOOXO0MMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

- IPUBOJMUTH IPUMEPHI / HAXOAUTH MH(POPMAITUIO O IPUMEPAX MPAKTUYECKOTO UCTIONb30BaHUS
¢u3nyeckux 3HAHUM B TIOBCEIHEBHOW KM3HM s oOecrnedeHus O€30MacHOCTH IpU
oOpamieHnn ¢ mnpubopaMM ¥ TEXHHYECKUMH YCTPOHCTBaMH, COXpaHEHHs 3I0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKarollel cpene;

- OCYIIECTBJIATH OTOOP MCTOYHHUKOB MH(OpMAIUK B ceTu VIHTEpHET B COOTBETCTBHH C 33/1aHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCA 3HAHUH W INyTEM CpPaBHEHUS pa3IM4YHBIX
MCTOYHHUKOB BBIACTATh WH(POPMAILNIO, KOTOpas SBISETCS NPOTHBOPEUMBOM WM MOXET OBITh
HEJIOCTOBEPHOI;

- ICTIOJIH30BATh NP BBIOJHEHUN yYEOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO IUTEPATypy (PU3UIECKOTO
COJIepKAaHUsA, CIPaBOYHbIE  MaTepuaibl, pecypchl ceTd VIHTepHeT; BiajgeTb NpUEMaMu
KOHCIIEKTHPOBaHUS TEKCTA, Ipeodpa3oBanus MHPOPMAIINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- co3JlaBaTb COOCTBEHHBIE KpaTKWE IMCbMEHHbIE M YCTHBbIE COOOIIEHHs Ha OCHOBe 2—3
WCTOYHHUKOB HMH(MOpMAK (PU3UIECKOTO COJACPKAHUSA, B TOM YHCIE MyOIMYHO J€NaTh KpaTKUe
coOOlIeHNss O pe3ynbTaTax IHPOEKTOB MM Y4EOHBIX HCCIEA0BaHHUM; HpPU 3TOM TI'PaMOTHO
WCIOJb30BaTh W3YYEHHBIH MOHATUHHBINA ammapar Kypca (HU3UKH, COIPOBOXKAATH BBICTYILICHHUE
Mpe3eHTalNEH;

- TP BBITIOJTHEHUH YUEOHBIX IMPOEKTOB M MCCIIEOBAHUI pacIpeaesiTh 0053aHHOCTH B TPYIIIE B
COOTBETCTBUM C TIIOCTABJICHHBIMM 3aJauyaMH, CIEAMTH 3a BBIIOJHEHUEM IIJJaHa JAEHUCTBUI,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIQJA B JIEATENBHOCTh TPYNIBI; BBICTPAWBAThH
KOMMYHHUKaTHBHOE B3aUMOACHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX

8 KJIACC

IIpenmetHble pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
00yJaromuxcs yMEeHUi:

- HUCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBM)KEHHUE AaTOMOB U MOJIEKYI,
arperaTHble COCTOSIHHSI BEIIECTBA, KPHUCTAIUTMUECKHE W aMOpPQHBIE TeJa, HACHIIIEHHBIH |
HEHACBIIEHHBIH Map, BIaKHOCTh BO3/lyXa; TEMIepaTypa, BHYTPEHHSS SHEPIUs, TEIIIOBOM JIBUTaTENb;
DIIEMEHTAPHBIN AIEKTPUYECKUH 3apsi, ODIIEKTPUYECKOE TII0JIe, TPOBOAHUKH U JTUDIIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUYECKHI TOK, MAarHUTHOE T10JIE;

- pa3nuyarh SBJICHUS (TEIUIOBOE pacIIUpeHHUe/CkaTHe, Terlonepeaada, TEIIOBOE paBHOBECHE,
CMauyMBaHMEe, KaNWUIApHbIC SBJICHUS, HCHApeHHe, KOHJEHCalus, IUIaBJIeHHe, KPHCTaTU3aIMs
(oTBepaeBaHME), KHUIIEHUE, Terjonepenaya (TEIUIONPOBOAHOCTh, KOHBEKLHS, HU3Iy4EHUE);
JIEKTpHU3alMs TeJl, B3aUMOJICHCTBUE 3apsi/IOB, NEHCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJICHCTBHE MAarHUTOB, JACHCTBHE MAarHUTHOTO TOJISl HA TPOBOTHHUK C TOKOM, JIEKTPOMAarHUTHAs
MHAYKIHS) 10 ONUCAaHMI0O MX XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3MUECKOE SBIICHUE;

- pacrio3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3MUYECKUX SIBIECHUI B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIIE
¢bu3nveckne SBICHUS B MPHUPOJIE: TIOBEPXHOCTHOE HATSHKEHUE W KaNMILISIPHBIC SIBICHUS B MPHPOJIE,
KpHUCTaJIBl B Ipupoje, uzinydenue CoiHia, 3aMep3aHue BOA0EMOB, MOPCKHE OpU3bl, 00pa3oBaHue
pOCBI, TyMaHa, WHEs, CHEra; JJIEKTPHUYECKHE SBJICHUS B arMocdepe, SJIEKTPUYECTBO IKUBBIX
OpPraHU3MOB; MarHUTHOE Toje 3eMid, Apeid MO0 COB, pOJIb MAarHUTHOTO MOJA JUIS JKU3HU Ha
3emJie, TOJSPHOE CHUSHHE, MPH ATOM TIEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIENSTH
CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKHN (PU3MUECKUX SBICHUMH;

- OIMCHIBATh U3yYCHHBIC CBOWCTBA TN W (DM3MUYECKHE SIBICHHS, MCIONB3YS (PU3NIECCKHE BEITHIUHBI
(TemnepaTypa, BHYTPEHHsSS SHEPrusi, KOJIWYECTBO TEIUIOTHI, YJENbHAs TEIUIOEMKOCTh BEILECTBa,
yIenbHas TEIUIoTa IUIABJICHUs, yAeTbHas TEIUIOTa MapooOpa3oBaHMs, yIeNbHAas TEIIOTa CTOPAHHS
TOIJIMBA, KOX(PPUIMEHT MOJE3HOro MIEWCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENbHAs BIAXXHOCTb
BO3/yXa, OJJIEKTPUYECKUH 3apsij, cujia TOKa, OJJIGKTPHUYECKOE HAaIpsDKEHHE, CONpPOTHBIICHHE
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MIPOBOJIHUKA, YIIEIbHOE CONPOTUBIICHUE BELIECTBA, pab0oTa U MOIIHOCTD 3JIEKTPUYECKOTO TOKA); MPH
ONMCaHUM MPABUIBHO TPAKTOBATH (PM3UYECKUHA CMBICI HCIOJIb3YEMBIX BEJINYMH, OOO3HAYCHMS U
eNUHUIBl  (U3MYECKUX BEJIMYUH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME HaHHYIO (U3NYECKYIO
BEIMYUHY C JAPYTMMM BEJIMYMHAMH, CTPOUTbh TIpadUKM HM3Y4YEHHBIX 3aBUCUMOCTEH (U3MUECKUX
BEJIMYNH;

- XapakTepu3oBaTb CBOMCTBa Tell, (PU3MYECKHE SIBIICHUS W IPOLECCHI, HCIOJb3Ysl OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOEHHUs BELIECTBA, NPUHLUII CYNEPIO3ULUU
oJIen

- (Ha Ka4eCTBEHHOM YpOBHE), 3aKOH COXPAaHEHHUs 3apsna, 3akoH Oma Juisl yyacTKa L€, 3aKOH
Jlxoyinsa - JleHna, 3aKOH COXpaHEHHsI SHEPIHM; IIPU 3TOM J[aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3alMCBIBATH €70 MATEMAaTUYECKOE BBIPAKEHUE;

- 00BACHATH (PU3HYECKHE IPOLECCHl M CBOWCTBA Tel, B TOM YHUCIE U B KOHTEKCTE CHUTyallui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYMHHO-CIECACTBEHHBIE CBS3H, CTPOUTH
00bsic- HeHue U3 1 - 2 JOTMYECKUX IIaroB ¢ Oomnopoi Ha | - 2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SABJICHUM, (PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; periaTh pacuéTHbIC 3a7auu B 2 - 3 neicTBus,
UCIOJIb3Ys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOLIME (PU3NUECKUE BEIMYMHbBI: HA OCHOBE aHaJIM3a YCJIOBUS
3a/la4yd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIIATH HENOCTATOK JAaHHBIX Ul pELICHUS 3a7a4H,
BbIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE 7S €€ pelleHus], IPOBOJUTh Pacu€Thl U CPaBHUBATh
MOJTyYeHHOE 3HaYeHHE (PU3NIECKON BETMUYMHBI C U3BECTHBIMU JJAHHBIMH;

- pacrio3HaBaTh [IPOOJIEMbl, KOTOPbIE MOKHO PELIUTH IPHU MOMOIIX (PU3UYECKUX METOI0B; HUCIIOJIb3YsI
ONMCAHUE HCCIEAOBAHMS, BBIACIATH INPOBEPSEMOE IPEANON0KEHUE, OLEHHUBATh IIPaBUIIBHOCTH
MOpsAJIKA IPOBEEHUS UCCIEN0BaHNs, 1€JIaTh BbIBOBI;

- TPOBOJIUTH OMBITHI IO HAOMIOACHHUIO (U3WYECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB TeI
(KanuJUIApHBIE SBJIEHUS, 3aBUCUMOCTh JaBJIEHHs BO3/yXa OT €ro o0b&ma, TeMIepaTypbl; CKOPOCTH
mporiecca OCTHIBAHHSI/HArPEBaHUS MPH HU3IYYCHHH OT [BETa HW3IYYaIOLIeH/OTIomaromeit
IIOBEPXHOCTHU; CKOPOCTh UCIAPEHMsI BOABI OT TEMIIEPATYPBI KUAKOCTH U IUIOMAAN €€ IIOBEPXHOCTH;
JJEKTPU3ALMs TE€I W B3aUMOJICHCTBUE JIIEKTPUUYECKUX 3apsloB; B3aUMOJECHUCTBUE ITOCTOSHHBIX
MarHuTOB, BU3yalIU3alysi MarHUTHBIX I10JIEW MOCTOSHHBIX MArHUTOB; AE€UCTBUS MArHUTHOIO IOJISI HA
IIPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJIBUraTeNsl MOCTOSIHHOIO TOKA):
(dbopMyIMpOBaTh NPOBEpsAEMbIe MNPEIMNONOKEHUs, COOMpaTh YCTAHOBKY U3 IPEJI0KEHHOTO
000pyI0BaHUSs; ONTUCHIBATH X0 OIBITA M (DOPMYITUPOBATH BBHIBOJIBI;

- BBIIIOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BJIAKHOCTHU BO3YyXa, CHUJIBI TOKa,
HalpsDKEHUS C HCIOJB30BaHUMEM aHAJOrOBBIX MPUOOPOB M JaTYUKOB (PU3NYECKUX BEIMUUH;
CpaBHUBATh Pe3yJIbTAThl H3MEPEHUH C YUETOM 3a/1aHHON aOCOMIOTHON MOIPEIIHOCTH;

- TpPOBOAMTH MCCIIEJOBAHWE 3aBUCUMOCTH OJHOW (M3NYECKOM BEIMYMHBI OT JApPYyrol ¢
UCIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTBH CONPOTUBIICHUS MPOBOJAHMKA OT €ro JUIMHBI,
IJIOIIAIN MTONIEPEYHOI0 CEYEHUsSI U YAEIBHOTO CONPOTUBIICHUS BEIIECTBA MPOBOAHUKA; CHJIBI TOKA,
HIYLIEro 4yepe3 MPOBOJHUK, OT HANPSKEHHUs HA IIPOBOJHUKE; UCCIIEIOBAHUE MTOCIIEI0BATEIBLHOIO U
na- pajuIebHOTO COEIUHEHUN MPOBOAHUKOB): MJIAHUPOBATh UCCIIEOBAaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHHUs, ClIeqys NPEeAoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOJy4YEHHOH
3aBUCHMOCTH B BHI€ TaOJIUIl M TpaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBAHMUS;

- TIPOBOJMTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMUYMH (ylIelbHas TEIUIOEMKOCTh BEIIECTBa,
CONPOTHBIIEHUE IPOBOJAHMKA, pPAabOTa M MOIIHOCTh 3JEKTPUUECKOr0 TOKa): IUIAaHUPOBATh
U3MEpEeHus, coOUpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CJlelysl MPEUIOKEHHOW MHCTPYKLUH, U
BBIYUCIISATH 3HAUEHHE BEIUUNHBI,

- coOMI0/1aTh MpaBUJla TEXHUKHU 0€30MacHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;
-XapaKTepU30BaTh MPHUHIIUIIBI IEHCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOi
Ha WX omnucaHus (B TOM YHCIIE: CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, mHapoBas TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETYMK DJIEKTPUUYECKOW DHEPIHM, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
HarpeBaTelbHbIe AJIEKTPONPUOOPH! (IIPUMEPHI), SIEKTPUUECKUE IMPETOXPAHUTENH; IJIEKTPOMArHuT,
AJEKTPOABUraTENb MOCTOSHHOTO TOKA), MCIOJIb3YsS 3HAaHUS O CBOMCTBaX (DM3MUECKUX SIBICHUH M
HEOOXO0JUMBbIE

¢u3nyecKkre 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTHIE TEXHUUYECKUE YCTPOMCTBA U M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,

18



JBUTATEh BHYTPEHHETO CTOpPaHUs, SJEKTPOCKOI, PEOCTAT); COCTABISITh CXEMbI AJICKTPHUECKUX
Lenei ¢ mnocyieaoBaTeIbHbIM U MapauIebHBIM COSIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbBIE
0003HAYCHHS PTIEMEHTOB JIEKTPUIECKHX IIETIeH;

- MPHUBOJUTH TNPUMEPHI/HAXOIUTh HMHMOpPMAIMIO O MpUMEpax NPAKTHUYECKOTO HCIOIb30BaHU
(dbu3nUecKUX 3HAHWUU B MOBCEAHEBHOW >KM3HH I oOecredeHuss 0e30MacHOCTH MpH OOpaiieHuu C
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHS 3I0pPOBbsi M COOJIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

- OCYIIECTBIISATh MOMCK HHGpopManuu (U3NYECKOro coiepx aHus B ceTd VIHTepHeT, Ha OCHOBE
UMEIOIIUXCS 3HAHUI U TTyTEM CPaBHEHHUS JTOTIOTHUTEIBHBIX HCTOYHUKOB BBIICISATH HHPOPMAITHIO,
KOTOpasi SIBJSIETCS IPOTUBOPEUMBOM HIIK MOKET ObITh HETOCTOBEPHOM;

-  UCIONb30BaTh TIPU BBIMOJHCHWM YYEOHBIX 3aJaHUl HAyYHO-TIONMYISPHYIO JIUTEpaTypy
(bu3MYECKOTO COJepKaHUs, CIIPABOUYHbIE MaTepUalIbl, pecypchl ceTu MHTepHeT; BianeTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

- co3/laBaTh COOCTBEHHBIE NMUCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHus, 0000muas nHPOopMaUIo U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUYECKOTO COJACPKAHMs, B TOM 4HCIE MYyOJUYHO MPEACTaBISATh
pe3yNbTaThl MPOEKTHON UM MCCIEA0BATEIbCKON AESITEbHOCTH; MIPH STOM I'PaMOTHO HCIOJIb30BaTh
W3YYCHHBIN MOHATUHHBIN anmapat Kypca GU3NKH, COMPOBOXKIATH BBICTYIICHUE MPE3CHTAIUEH;

- MPU BBINOJHEHUH YYEOHBIX NMPOEKTOB U HCCIEAOBAHUN (DU3MUECKHUX MPOLECCOB PACHPENENSTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3a/ladyaMH, CJICIUTH 32 BBIMOJHCHUEM
IlaHa JEHCTBUM M KOPPEKTHUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKIAl B
JEeSATENILHOCTh TPYIIIBI, BHICTPAUBATh KOMMYHHKATUBHOE B3aWMOJCUCTBHE, MPOSBIISLS TOTOBHOCTh
pasperath KOHGIUKTHI.

9 KJIACC

[IpenMeTrHbie pe3yibTaThl Ha ©0a30BOM YpPOBHE JMAOJKHBI OTpaxaTrh C(HOPMUPOBAHHOCTH Y
o0yJaromuxcs yMEeHUi:

- HCIOJIb30BATh MOHATHS: CHCTeMa OTCu€Ta, MaTepHalbHas TOYKA, TPAEKTOPUS, OTHOCUTEIHLHOCTD
MEXaHHYECKOTO JIBYKCHUs, Aedopmanus (ympyras, IuracTideckas), TPeHHEe, [EHTPOCTPEMHUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTh U MEePEerpy3ku; HEHTP THKECTH; aOCOIIOTHO TBEPIOE TENO, IIEHTP TIKECTH
TBEPAOTO Teja, pABHOBECHE; MEXaHMUECKHE KOJICOAHHsSI M BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK;
ANEKTPOMArHUTHBIE  BOJIHBI, IIIKajda JJIGKTPOMArHUTHBIX BOJH, CBET, OJHM30PYKOCTb U
JAIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U TOTJIONMIEHUS; allb(da, 6eTa U raMMa-u3IIydeHus, H30TOIIBI,
sJIepHas SHEPreTHKa;

-  pa3nmuath SIBJICHUA (pPaBHOMEPHOE W  HEPaBHOMEPHOE MPSMOJMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKEHHE, CBOOOJHOE TaJeHUE Tell, pABHOMEPHOE ABM)KECHUE
10 OKPYXHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JBW)KCHHE, KOJeOaTeIhbHOE JIBIKCHUE
(3aTyxaronMe ¥ BBIHYXICHHbIE KoJeOaHWs), PEe30HAHC, BOJHOBOE JBHKEHHE, OTpPaKEHHE 3BYKa,
MPSMOJIMHEHHOE pacipoCTpaHEeHUE, OTPAKCHHE W TPEIIOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaXCHHE CBETa, PAa3JIOKEHHE OENoro cBeTa B CHEKTP M CIIOKEHHE CIEKTPAIbHBIX IIBETOB,
JUCTIEPCUSI CBETa, ECTECTBCHHAs paJMOAaKTHBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTpa
W3ITy4eHus) MO OMUCAHUI0 MX XapaKTePHBIX CBOICTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (PU3MUECKOE SIBJICHUE;

- pacmo3HaBaTh MPOSBICHUE U3yYEHHBIX (PU3NYECKUX SBICHHUI B OKpYXalolieM Mupe (B TOM YHCIie
(du3nyecKre SBICHUS B PUPOJIC: MPUITHBHI U OTIIHMBBI, JIBMKeHUE TuTaHeT COIHEYHOW CHCTEMBI,
PEaKTUBHOE NBIKEHUE >KMBBIX OPraHMW3MOB, BOCHPHUATHE 3BYKOB YKUBOTHBIMH, 3E€MIIETPSICEHHE,
CeliCMHUYECKHEe BOJIHBI, IIyHAMH, X0, I[BETA TEJl, ONTHYCCKHUE SIBICHUS B MPHUPOJIC, OHMOIOTHIECKOES
JeCTBHE BUAMMOTO, YyIbTPA(QHOIETOBOTO U PEHTICHOBCKOTO H3JIyUYE€HUH; €CTeCTBEHHBIH
paJMOaKTUBHBIN (DOH, KOCMHUYECKUE JIydd, PAJMOAKTHBHOE H3IYYCHHE MPHUPOJHBIX MHHEPAJIOB;
JCCTBHE pPAJMOAKTUBHBIX W3IYYCHH HA OpraHU3M 4YeJoBeKa), NpU JTOM MEePEBOAUTH
MPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIJICISATH CYIICCTBCHHBIC CBOWCTBA/TIPU3HAKH (PU3UICCKIX
SIBIICHMI;

- OIHMCHIBaTh U3YYCHHBIC CBOWCTBA TeNl W (PU3WUCCKUE SBICHHS, UCTIONB3Ys (DU3MUCCKHUE BEITHIMHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTh Tella MPU HEPaBHOMEPHOM JBUKCHHU, YCKOPEHUE, epeMEICHNE,
MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHUsS, CHJIA YIPYTOCTH, CHJIa TSKECTH, YCKOPCHHE CBOOOHOTO
MajieHusl, BEC TeJla, HMIIYJIbC Tella, WMIYIbC CHUJIbI, MEXaHW4eckas paboTa ¥ MOIIHOCTD,
MOTCHIIMATbHAS JHEPTUs Tella, TOTHATOrO HaJ| IOBEPXHOCTHIO 3EMIIM, TOTCHIUAIbHAS JHEPTHUS
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CXKaTOW TPYXHUHBI, KWHETUYECKass SHEPrus, MOJHas MeXaHWuYecKas SHEeprus, Mepuoj M 4YacToTa
Kosie0aHMH, IJIMHA BOJHBI, I'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb
MPEJIOMIICHHUSI CPEeZbl); MPH OMUCAHWU NPABMIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIOIb3yEMBIX
BEIMYMH, OOO3HAYEHHS M E€AMHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTh (OPMYIbI, CBSA3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpadUKU H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

- XapaKTepH30BaTh CBOWCTBA Tel, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH COXPAHEHUS
SHEPI'UH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLUI CYNEPIO3ULUN CUJI, IPUHIMII OTHOCUTEILHOCTH
lNanunest, 3akoHpl HbplOTOHA, 3aKOH COXPAaHEHHUS HMMILYJIbCA, 3aKOHBI OTPAXKEHUS U IPEIOMIICHUS
CBETa, 3aKOHBbl COXPAaHEHMs 3apsAA0BOrO M MAacCOBOIO YHMCEN IPU SAIAEPHBIX pPEaKLUsIX; IPU ITOM
JlaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAXKEHUE;

- OOBACHATH (PU3MUECKUE IMPOLECCHl M CBOWCTBA T€J, B TOM YHUCIE M B KOHTEKCTE CHUTyalUi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPHUUYUHHO-CICACTBEHHBIE CBS3H, CTPOHTH
00BsCHEHHE W3 2—3 JIOTMYECKUX IIAaroB C OMOpPOM Ha 2—3 HM3YYEHHBIX CBOWCTBA (U3HMYCCKUX
SABJICHU, (PU3UUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemaTh pacuéTHbIC 3a1a4M (ONUPAIOIIMECs Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIb3YsI 3aKOHBI U
(bopMmyIIbl, CBA3BIBAIOIINE (PU3UUECKUE BEJTMUMHBI: HA OCHOBE aHAJM3a YCIIOBHS 33Jau 3alliChIBATh
KpaTKO€ YCIIOBHE, BBIABIATH HEIOCTAIOIIME WIM HU30BITOYHBIC JAaHHBIE, BBIOMpATh 3aKOHBI U
¢dbopmynbl, HEOOXOAMMBIE JUIS PEIICHHs, MPOBOIUTH PAcu€Thl M OIEHUBATH PEATHCTUYHOCTD
MOJIyYEHHOT0 3HaueHMsl (PU3NYECKON BEIMUHHBI;

- pacmo3HaBaTh MPOOIEMbI, KOTOPBIE MOXXHO PELIUTh MPH MOMOIIH (PU3HUECKUX METOJI0B; HCIIOJIb3Ys
ONMCaHWE WCCIICJOBAaHUs, BBIICIATh NPOBEpPSAEMOE MPEANOI0KEHNE, OLEHUBAaTh IPaBUIBHOCTh
MOpsAJIKA MIPOBEJICHUS UCCIEA0BaHNUs, AEJaTh BbIBO/bI, HHTEPIIPETUPOBATh PE3YJIbTAaThl HAOIIOAEHUN
U OIBITOB;

- IPOBOJIUTH OIIBITHI 110 HAOIOICHHUIO (PH3UYECKUX SBICHUN W (PU3NYECKUX CBOMCTB Tell (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMsI HHEPIUU; 3aBUCUMOCTb Iepuoja KosieOaHui
NPY>KHHHOTO MAasTHHKAa OT MAacChl TPy3a M KECTKOCTH MPY)KUHBI U HE3aBHCUMOCTh OT aMIUIUATY/IBI
MaJIbIX KOJIeOaHuil; MpsAMOIMHENHOE pacCpOCTPAaHEHUE CBETa, pa3joXkeHHue Oesoro CBeTa B
CIIEKTp; U3YYEHHUE CBOMCTB M300paKCHUs B IJIOCKOM 3€pKaJjieé U CBOMCTB M300pakeHUs IpeaMeTa B
cobupatomeil  nMH3e; HaAOJIIOAEHUE CIUIOUIHBIX UM JIMHEHYaThIX CHEKTPOB  M3IIyYCHHS):
CaMOCTOSITENIFHO COOMpaTh yCTAaHOBKY W3 W30BITOYHOrO HabOpa OO0OpYAOBaHUS; OMHCHIBATH XOJ
OIIBITA U €r0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

- IPOBOAMUTH NPU HEOOXOAWMOCTH CEpUI0 NPSIMBIX H3MEPEHHH, OIpeneiss cpelHee 3HaueHue
u3MepsieMoil BennuMHbI ((POKyCHOE paccTosiHue coOuparomieil JHH3bI); 00OCHOBBIBATH BBHIOOP
croco0a U3MepeHUs/ M3MEepUTEIHLHOTO TPHOOPa;

- IPOBOJUTH HCCIEIOBaHME 3aBUCHUMOCTEH (PHU3MUECKUX BEJIMYMH C HCIOJIB30BAaHUEM MPSIMBIX
M3MEpEeHUH (3aBUCUMOCTh MYyTH OT BPEMEHHW IIPH PAaBHOYCKOPEHHOM IBM)XCHUW 0e3 HavdaIbHON
CKOpOCTH; TepHoAa KojleOaHUil MaTeMaTH4eCKOro MasiTHUKAa OT JJIUHBI HUTH; 3aBUCUMOCTH Yyrja
OTpaXEHHs CBETa OT yrja MHaJCHUs M yIyla MpeNoMJIEHHs OT yrjia NaJeHus): IJIaHUPOBaTh
UCCIIeIOBAaHUE, CaMOCTOSATENBHO COOMpaTh YCTAaHOBKY, (UKCHUPOBATh pe3yJbTaThl IMOJY4YE€HHOMN
3aBHCUMOCTH (PU3UYECKUX BEIMYWH B BHJE TAOIHIl U TPauKOB, AETaTh BBHIBOJBI MO pPe3yibTaTaM
HCCIIEI0BaHMS;

- MPOBOJUTH KOCBEHHbIE M3MEpEHUsl (QU3NYECKUX BEIUYMH (CPEIHSsI CKOPOCTh U YCKOPEHME Tela
IpU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO NajeHUs, XKECTKOCTb MPYKUHBI,
KO (ULUEHT TpEeHUs CKOJBXKEHMs, MeXaHW4yeckas pabdoTa U MOLIHOCTh, YacTOTa U MEPUOJ]
Kosie0aHUH MaTeMaTUYeCKOro M MPYKMHHOTO MasTHUKOB, ONTHYECKas CUiia coOMparolieil JTUH3BI,
panMoaKTHBHEIA (DOH): TUIAHMPOBATH HM3MEPEHHS; COOMPATh AIKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJIHATE U3MEPEHUS, Celysd NPeAOKEHHON HMHCTPYKIMH; BBIYMCIATh 3HAUEHUE BEIMYUHBI U
aHAJIM3UPOBATH MOTYYEHHBIE PE3YIbTAThI C YUETOM 33JaHHOM MOTPEUTHOCTH U3MEPEHMUIA;

- co0JII0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;

- pasnuyYaTh OCHOBHBIE NPHU3HAKH W3YYCHHBIX (U3MYECKHX MOJENel: MaTepualibHas TOYKa,
abCOMIOTHO TBEPJOE TENO, TOYEUHBI MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A, IUIAHETapHas MOJIENb
aToMa, HYKJIOHHasi MOZIeJIb aTOMHOTO SIApa;

- XapaKTepH30BaTh MPUHIUIIBI ACHCTBUS U3YUYEHHBIX IPHUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOi
Ha WX ONMUCAHUsA (B TOM YHUCIIE: CTUIOMETP, TaTYNKH TTOJIOKEHUS, PACCTOSHIS M YCKOPEHUs, paKeTa,
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9XO0JIOT, OYKH, NIEPUCKOII, (hoToammapar, ONTHYECKUE CBETOBOJIBI, CIIEKTPOCKOM, AO3UMETP, Kamepa
BuiibcoHa), ucmonbp3ysli 3HaHUST O CBOMCTBAaX (PU3MYECKUX SIBIICHUMA W HEOOXOIUMBIC (DU3UUYECKHE
3aKOHOMEPHOCTH;

- HWCIONB30BaTh CXEMbl M CXEMAaTHYHBIE PHCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJOTMUYECKUX IMPOILECCOB MPHU PEIICHUH y4eOHO-TIPAKTHUIECKHIX
3aJ1a4; ONTUYECKUE CXEMBI JIJISl IIOCTPOCHUS H300paKEHUH B INIOCKOM 3€pKajie U COOMparoIIei JINH3E;
- TMPUBOJUTH TPUMEPHI/HAXOIUTh HHPOPMAIMIO O TPUMEpPax NPAKTHUYECKOTO HWCIIOIh30BAHUS
(GU3NYEeCKUX 3HAHWN B MOBCETHEBHOW JKM3HM JUIsi oOecrieueHHsi 0€30MacHOCTH MpU OOpaIIeHUuH C
npubopaMu W TEXHUYCCKUMH YCTPOHCTBAMH, COXpPAaHEHHS 3I0POBbsi M COOJIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIICH Cpe/e;

- OCYHIECTBISITH TMOUCK HHpOpMammu (GU3NYECKOTO0 CoJepkaHus B ceTu HTepHer,
CaMOCTOSITEIILHO (POPMYJIUPYS MTOMCKOBBIN 3aIpoC, HAXOAUTh IYyTH ONPEACTICHUS TOCTOBEPHOCTH
MOJIy9eHHOW MH(OpPMAIMK HA OCHOBE UMCIOIIMXCS 3HAHUH U JIOTIOJTHUTEIHHBIX HCTOYHHUKOB;

- WCMOJIb30BaTh TPHU BBIIOJHCHUM YUYEOHBIX 3a/IaHUil  HAYYHO-TIONYJSIPHYIO  JINTEPATypy
(U3HUYECKOTO CONEpIKAHUs, CIPABOYHBIC MaTepPHAIIbI, peCypchl ceTu MHTepHeT; BIajeTh npuéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHus HHPOPMAIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

- co31aBaTh COOCTBEHHBIC NHCHMCHHBIE WM YCTHBIC COOOIIECHUS Ha OCHOBE WH(MOpMaNUU u3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJCP)KaHMS, ITYOJUYHO TPEACTABISATh pPE3yJIbTaThI
MIPOCKTHOM WJIH MCCIIE0BATEIIBCKOM IEATEILHOCTH; IIPH 3TOM IPAMOTHO HCITOJIb30BATh H3yUCHHBIN
MOHATUIHBIN anmapaT U3y4aemoro paszeiia (GPU3MKH U COMPOBOXKIATh BBICTYIJICHHE TPE3CHTAIUCH

¢ Y4€TOM 0COOCHHOCTEH ayIUTOPUH CBEPCTHHUKOB.
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4. TemaTuyeckoe MJIAHUPOBAHUE.
7 Knacc (68 u)

TemaTn4 OcHoBHOE OcHoBHbIE BH/IbI 1eTeJbHOCTH
eCKHUil coJiep:KaHue y4auuxcs (Ha YpoBHe Y4eOHbIX
010K, neiicremii)l
TEeMa
Pa3znen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOIIET0
vupa (6 )
duzuka dusuka — Hayka 0 | BeisiBiieHHe paznuunii Mex1y Gpu3nuecKkumMu u
— Hayka o | npupoje. JBnenus XUMHYeCKUMU ITpeBpatieHusIsMu (MC — xumus).
npupone (2 | npupoast. Pusnye- | PacnosnaBanme u kiaccupuranus GU3NIECKUX
q) CKHE SIBJICHUS: SIBJICHUM: MEXaHUYECKUX, TEIIJIOBBIX,
MEXaHHU4Ye- CKHe, AJIEKTPUYECKUX, MArHUTHBIX U CBETOBBIX.
TEIUIOBbIE, HaGmronenue u onncanue (pru3nUecKux SBICHUN
3JIEKTpUYE- CKUE,
MarHuTHBbIE,
CBETOBBIE,
3BYKOBBIE
®usnyeck | Pusnyeckue Ornpenenenne LeHbl A€JIEHU LIKAJIbl U3MEPUTEIBHOTO
ue BEJIMYUHBIL. npubopa. I3mMepeHne JTHHEHHBIX pa3MepoB Tel U
BeJIMYUH HN3mepenue IIPOMEKYTKOB BPEMEHU C YYETOM MOTPEIIHOCTEN.
bl (2 4) pmznaeckux N3zmepenne 00bEMa KUAKOCTH U TBEPAOTO TeEa.
BEJIMYHH. N3mepenune temneparypbl IpU IIOMOIIH KHAKOCTHOTO
dusnueckue TEPMOMETpPA U JaTUUKa TEMIIEPATYPHI.
MPUOOPHI. BrinonHeHne TBOpYECKUX 3aJaHUN 11O NMOUCKY CIIOCOOO0B
[TorpemHocts M3MEPEHUSI HEKOTOPBIX (PU3NUECKUX XapaKTEPUCTHK,
U3MEPEHUH. HaIllpUMeEp pa3zMepoB MaIbIX OOBEKTOB (BOJIOC,
MexnyHapoaHas MMPOBOJIOKA), YAAIIEHHBIX O0OBEKTOB, OOIBIIINX
cUCTEMA €IUHUIL pacCcTOSTHUM, MaJIBIX IPOMEKYTKOB BDEMEHH.
OO6cyxaeHue npeaiaraéMbIx CriocoOOB
EcrectBen | Kak ¢pusuka u BrrBrkeHne runotes, oObsCHAIOIINX ITPOCThIE
HO- IpyTHe SIBJIGHUSI, HAIIpUMEP:
HAYYHbIH €CTECTBEHHBIE — [OYEMY OCTAHAaBJIMBACTCS IBUKYLIEECS IO
MeTox HayKH U3y4aroT TOPU30HTAJIBHON MOBEPXHOCTH TEJIO;
NMO3HAHMSA | IIPUPOLY. — [0YEMY B )KapKYIO IIOTOAy B CBETJION OIEkK e
(2 ) EcrecTBeHHO-HAay4H | IPOXJIAAHEN, YEM B TEMHOM.
BII METOJ1 IIpennoxkeHre cnocoOOB MPOBEPKHU THIIOTES.
MMO3HAHUS: [IpoBenenue wuccienoBaHUs MO IPOBEpPKE KaKOH-IMO0
HaOII0IeHHE, TUIIOTE3bl, HAIlpPUMEp: MAJBHOCTH IIOJIETA IIapHKa,
IMOCTaHOBKA IMYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIIIE
Hay4HOI'O BOIIPOCA, | BBICOTA ITyCKa.
BBIJIBUKCHUE [Toctpoenne mnpocreimux Mojaened ¢GU3NUECKUX
TUTIOTE3, SIBJIEHUM (B BUJIE PUCYHKOB WJIM CXEM), HallpUMEpP

AOKCIIEPUMEHT TI0
MPOBEPKE TUIIOTES,
0OBsICHEHUE
HaO0JIF0Iae€MOT'0
siineHust. Onucanue
(puzngeckux
SIBJICHHUM C
IOMOILBIO MO

NajieHue MpeaMeTa; MpsIMOJIMHEHOE pacpoCcTpaHeHHe
CBeTa
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Pa3nen 2. IlepBoHayaibHbIe CBeleHUS 0 CTPOEHHH

BenrecTBa (5 )

Ctpoenn ATOMBI 1 MOJIEeKyJIbl,| HaOmronenue u mHTEpIpeTanus OInbITOB,
e WX pa3-Mephl. CBHJIETEJIbCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
BemlectBa | OnbITHI, CTPOEHMH BEUIECTBA: OIBITHI C PACTBOPEHUEM
(1a) JIOKA3bIBAIOIIINE pa3JIM4HbIX BELIECTB B BOJIE.
nuckpeTHoe ctpoenue| OleHka pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHUEM
BEIlECTBA ¢doTorpaduii, MOTy4eHHBIX HA ATOMHOM CHJIOBOM
mukpockone (ACM). OnipeneneHue pa3sMepoB MaJlbIX TeJ
JABuxenne | /[BM>KEHHE 4aCTHULL Habmionenne n o06bsicHeHHe OPOYHOBCKOTO JIBUKEHUS U
u BenlectBa. CBs3b siBlieHust TupPy3un.
B3auMo/e CKOpPOCTHU [IpoBenenue u 0OBSICHEHHE OIBITOB 110 HAOIIOACHUIO
ii- cTBHeE JIBU>KEHUS YaCTHIL C | TEIJIOBOI'O PACIIUPEHUS ra30B.
YacTHIL TEMOEPATYPOM. [IpoBeneHre u 0OBSICHEHHUE ONBITOB IO
BellecTBa | bpoyHOBCKOE 00HAPYKEHUIO CHUJIMOJICKYJISIPHOT'O MPUTSHKEHUS U
(29) JIBIOKCHUE. OTTAJIKUBAHHUS
Jduddysus.
B3aumoneiicreue
YacTHIl BEIIEeCTBA:
NPUTSKEHUE U
OTTaJIKUBAHUE
ArperatH ArperaTHsble Onucanue (C UCIIOIB30BAHUEM MPOCTHIX MOJENEH)
ble COCTOSIHUSA OCHOBHBIX pa3JIM4YUi B CTPOEHHUU Ta30B, )KUIAKOCTEH U
COCTOSIHU BEIIIECTBA: CTPOCHUE | TBEPIBIX TEIl.
a1 rasos, >kuakocteii 1 | OObsICHEHHE MaJIOH COKUMAEMOCTH KHUAKOCTEN U
BelllecTBa | TBEPABIX TBEPABIX TEJ, OOJIBIION CYKUMAEMOCTH ra30B.
(29) (kpuctannuuecknx) | OObscHeHHE cOXpaHEHHS (POPMBI TBEPIBIX TEI H
tea. BlaumocBsi3b TEKYYECTH KUIKOCTH.
MeXxay cBoiictBaMu | IIpoBeneHne onbITOB, TOKA3bIBAIOIINX, UTO B TBEPIOM
BEIIIECTB B Pa3HBIX | COCTOSTHUU BOJIbI YaCTHULIBI HAXOASTCS B CPEIHEM Jablie
arperaTHbIX JpyT OT Apyra(II0THOCTh MEHBIIIE), YEM B KUIKOM.
COCTOSIHHUSIX U UX YcTraHoBIEHHE B3aUMOCBSI3U MEXKIY OCOOEHHOCTSIMU
aTOMHO-MOJIEKYJISIPH | arperaTHbIX COCTOSIHUN BOJBI U CYILIECTBOBAHUEM
BIM CTPOCHHUEM. BOJIHBIX opranu3mMoB(MC — Guonorusi, reorpadus)
OcobenHocTu
arperaTHbIX
COCTOSIHUH BOJBI
Pasznen 3. /Ipuxenune u B3aumojeiicteue tea (21 1)
Mexanunu Mexannuyeckoe HccnenoBanue paBHOMEPHOIO IBHKEHUS U
ecKoe JIBUKEHHUE. OIIpENEIICHUE €TO NPU3HAKOB.
aBu:kenne | PaBHOMepHoOe u Habntonenne HepaBHOMEPHOTO ABUXKEHUSI U
(3u) HEPABHOMEPHOE ONpPENETIEHUE €r0OTINYNN OT PABHOMEPHOTO JIBUKEHHUS.
JIBUYKEHUE. Pemenue 3aau Ha omnpeneneHue myTH, CKOPOCTH U
CkopocTs. BPEMEHH PABHOMEPHOTO JIBUKECHUS.
Cpennsiss CKOpOCTh AHanu3 rpa¢uKoOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT
IIpY HE PABHOMEPHOM | BpEMEHU
NBIOKEeHUH. Pacuér
IyTH U BPpEeMEHU
JIBVKCHUSI
HNuepu SIBnenue unepuun. | OOBsICHEHHE U NPOTHO3UPOBAHUE SIBJICHUN,
usl, 3aKOH UHEPLHH. 00YyCJIOBJIEHHBIX MHEPIIMEH, HATPUMEDP: UTO IMIPOUCXOIUT
Macca, Bzaumoneiictue MIPU TOPMOKEHUH WJIU PE3KOM MaHEBpPE aBTOMOOMIIS,
JI0T- TEJ KaK MIpUIruHA [0YEMY HEBO3MOKHO MTHOBEHHO IPEKPATUTH IBUKEHHUE HA
HOCTh U3MEHEHUS BEJIOCHUINENE UJIM CAMOKATE U T. 1.
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(4 w)

CKOPOCTH
JBUKEHMUS TEJI.
Macca kak Mepa
WHEPTHOCTHU TEJIA.
IImoTrHOCTH
BemecTBa. CBA3b
IJIOTHOCTH C
KOJIMYECTBOM
MOJIEKYJI B €ITUHUIIC
00BEMa BeliecTBa

[IpoBeneHre M aHAIU3 OMBITOB, JICMOHCTPUPYIOIIUX
N3MCHCHHUC CKOpOCTI/I JABUXXCHUSA TCJIA B pe3yanaTe
JICUCTBUS Ha HETO JIPYTHUX TEJI.

Pemenue 3aga4 Ha ornpeesicHue Macchl TeJa, ero

00bEMa UIIJIOTHOCTH.

ITpoBeneHue 1 aHaIU3 ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb U3MCHECHHUS CKOPOCTH TeJla OT €r0 MacChl IPH
B3auMojiciicTBUHU Tell. MI3MepeHue Macchl Tena
pas3IUYHBIMU crioco0amMu. OnpeerieHre IJIOTHOCTH Tejia B
pe3yJibTaTe U3MEPEHHS €ro MacChl 1 00ObEMa

Cuaa. Cuna kak N3ydyeHnue B3aMMOJECHCTBUSL KaK MPUYUHBI U3MEHEHUS
Buasbl cus1 | XapakTepuCTHKA CKOpOCTH T€JIa UJIH ero AepopMaInu.
(14 ) B3auUMOJICUCTBUS Onucanue peaabHbIX CUTyallMid B3aUMOJCUCTBUS TEJI C
ten. Cuna MMOMOIIIBIO MOJIETIEH, B KOTOPBIX BBOJUTCS TOHSTHE U
YIOPYrOCTH U 3aKOH | U300pa)keHue cuiibl. MI3yyeHue cuibl ynpyrocTH.
I'yka. 3mepenne HccnenoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT
CHJIBI C TIOMOIIBIO YIUTMHEHUSI PE3UHOBOIO IIHYpa WU HPY>KUHBI
JIMHAMOMETpA. (c mocTpoeHuem rpaduka).
SIBneHue TATOTEeHUs | AHAJIU3 MPAKTUYECKHUX CUTYyaIHii, B KOTOPBIX
U CUJIa TSIKECTH. MPOSIBIISCTCS JEUCTBUE CHUJIIBI YIIPYTOCTH (YIIPYTOCTh
Cuna TsDKECTH Ha Msidya, KpOCCOBOK, BETOK JIepeBa U Ip.).
JpYTUX IJIaHEeTax. AHanu3 cutyanui, CBSI3aHHBIX C SBJICHUEM TSATOTCHHUS.
Bec tena. OOBsacHeHne OpOUTATBLHOTO ABWXKEHUS IUIAHET C
HeBecomocTs. HCIIOJIb30BAHUEM SIBJICHUS TATOTCHUS U 3aKOHA MHEPIUU
CrnoxxeHue cui, (MC — actponomusi). U3mepeHue Beca Tena ¢ MOMOIIBIO
HaIlpaBJIE€HHBIX I10 nuHamoMeTpa. OO60CHOBaHME ATOTO cnocoda U3MEpPEHUsI.
OJTHOW MPSIMOIA. AHanu3 U MOJEIIMPOBAHUE SIBIICHUS] HEBECOMOCTH.
PaBHOzelicTByIOIIAs | DKCIIEPUMEHTAIbHOE IIOJIyYEHHUE IIpaBUjla CJIOKEHUS CUII,
cui. Cuiia TpeHus. HaIpaBJICHHBIX BJIOJIb OJHOM npsiMoil. Onpenesenue
Tpenue BEJIMYMHBI PABHOJICUCTBYIOLICH CHJI.
CKOJIBYKEHUS U N3ydeHue cuiibl TPEHUS CKOIBXKEHUS U CHUIIBI TPEHUS
TPEHUE MOKOSI. MOKOSI.
Tpenue B npupoje u
TEXHUKE
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS OT Beca
T€Jau CBOMCTB TPYIIMXCS MOBEPXHOCTEH.
AHau3 OpakTUYECKUX CUTyallUH, B KOTOPBIX
NPOSIBIISIETCS AEHCTBUE CUIIbI TPEHUS, UCTIOIB3YIOTCS
CIOCOObI €€ YMEHBIIICHUS WU yBEJIUYSHUs (KaTaHUE Ha
JIbDKaX, KOHbKaX, TOPMOKEHHE aBTOMOOMIIA,
HWCHOJIb30BAHUE MOAIIMNITHUKOB, MJIABAaHWE BOJIHBIX
YKUBOTHBIX U Ap.) (MC — Ouosnorus).
Pemenue 3anau ¢ ucnonb3oBaHueM GopMyi sl pacyéra
CHJIBI TSIPKECTH, CUJIBI YIIPYTOCTH, CHUIIBI TPEHUS
Pa3znen 4. JlaBijieHue TBEPABIX TeJl, JKUAKOCTel U ra3os (21
1)
JaBnenue | /laBneHue. AHanu3 1 00OBSICHEHHE OIBITOB U MPAKTHYECKUX
: CriocoOsbl CUTYyalUi, B KOTOPBIX MPOSBIISIETCS CHUJIA JIaBICHUS.
Ilepenaua | yMEHbLICHUS U OOGocHoBaHUE cTTOCOOOB YMEHBIIICHHS U YBEJTHYCHUSI
JAAaBJIEHUs] | YBEJIMYCHUS JaBieHus. M3yuenue 3aBUCUMOCTH JaBJICHUS Ta3a OT
TBEPABIM JTaBJICHUS. 00bEMa u TeMriepatypsl. I3ydyenue ocoOeHHOCTEH
u Tenamu, | JlaBieHwue raza. nepeadu AaBJICHUS] TBEPABIMH TEJIaMU, ) KUJIKOCTSIMUA U
JKH/TKO 3aBUCHUMOCTH razamu. OO0CHOBaHUE PE3yIbTATOB OIBITOB
CTSMH U JTaBJIEHUS ra3aoT OCOOEHHOCTSIMU CTPOEHUSI BEIIECTBA B TBEPJIOM, KUIKOM
razamu (3 00bEMa u 1 ra3000pa3HOM COCTOSTHUSIX.
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TEeMIIEPaTyPhl.
Ilepenaua naBneHus
TBEP/IbI- MU TEJIAMM,
JKUJIKOCTSIMH U
razamMu. 3aKOoH

DKCNEPpUMEHTAIBHOE J10Ka3aTEJILCTBO 3aKOHA
[Tackasns. Pemienue 3agay Ha pacy€T JaBICHUS
TBEPAOTO TENA

ITackans.
[TaeBmaTnueckue
MaIlnHbI
JlaBieHue | 3aBUCUMOCTH HccnenoBanue 3aBUCUMOCTU JIaBICHUS KUJIKOCTH OT
SKMJIKOCTH | JIaBJICHUSA [IIyOMHBI TIOTPY>KEHHS U TITIOTHOCTH YKUJIKOCTH.
(54) JKUIKOCTH OT Habmionenue n oO0bsicHeHUE TUAPOCTATUUYECKOTO
TITyOUHBI rapajiokcaHa ocHOBe 3akoHa [lackans.
MOTPY>KEHUS.
I'mppocratuuec
KU apagokc.
CooOmaromuecst H3ydeHune cooOmarmuxcs CoCy10B.
COCYIBIL. Pemienue 3ana4 Ha pacy€t AaBICHUS KUJIKOCTH.
I'mnpaBnuueckue OObsicHeHHe TIPUHLUIA JCHCTBHS THAPABINYECKOTO
MEXaHU3MbI npecca.
AHann3 1 00bsSICHEHNE MMPAKTUYECKUX CUTYaALIUH,
JIEMOHCTPUPYIOIINX MPOSIBIICHUE JABICHUS KUAKOCTH U
3akoHa [lackais, HanpuMep IpPOLECCOB B OpraHU3ME IIpU
r1y0okoBogHOM HEIpsiHUN (MC — Ouosorus)
ATtMmocde AtMmocdepa 3emin | DKCIEpUMEHTAIIbHOE 00OHAPYKEHHE aTMOC(HEPHOTO
pHOe U aTMoc(pepHoe JaBJeHUs. AHAIIN3 U OOBSICHEHHE OIBITOB U
JAaBJIeHHE JIaBJICHUE. OPAKTUYECKUX CUTYyallul, CBI3aHHBIX C JICUCTBUEM
(6 v) [Ipuunnb! aTMOC(HEPHOTO JaBJICHUSI.
CyLIECTBOBAaHUS OOpscHeHHe cylllecTBOBaHUs aTtMoc(epsbl Ha 3eMiie U
BO3yIIHOMN HEKOTOPBIX TUIAHETaX UJIN €€ OTCYTCTBUS Ha APYTUX
000JI09KHN 3eMIIH. wianerax u Jlyne (MC — reorpadusi, actpoHOMUS).
OnsIT OOBscHEeHHe U3MEHEHHUS TUIOTHOCTU aTMOC]EpHI ¢
Toppuuennu. BBICOTOW M 3aBHUCHMOCTH aTMOC(EPHOTO J1aBICHHUS OT
HN3mepenue BBICOTHI.
aTtMochEepHOTro Pemenue 3amau Ha pacdy€t armMocgepHOro
JaBJICHUS. napieHus. M3ydyenue ycTponcTBa
3aBUCHMOCTh OapomeTpa-aHepouaa
aTMOC(hepHOro
JIaBJIEHUS OT BBICOTHI
HaJl YPOBHEM MODs.
[Tpubopsr TS
U3MEpEHUs
atMocdepHoro
JTaBJICHUS
JeiicTBHe JleiictBue DKcrnepuMeHTaJIbHOEe OOHapyKeHUE NENCTBUS KUAKOCTH U
JKHAKOCTH | )KUJIKOCTH M Ta3a Ha | razaHa Norpy>x€HHOE B HUX TEJIO.
U rasaHa norpy>k€HHoe B HUX | OnpeneneHue BITAIKUBAIOIIEH CUJIIbI, A€ CTBYIOIIEH
NMOrPY:KEHH | TEJIO. Ha TeJIO, TOTPY>KEHHOE B KUIKOCTb.
0€eB HUX BrITankusaromnias [IpoBenenue u 0O6Cy ) KASHNUE ONBITOB,
Teso (7 4) | (apxumenoBa) cujia. | IEMOHCTPUPYIOIIUX 3aBUCUMOCTD BBITAJIKUBAOIIEH

3akoH Apxumena.
IInaBanue Te.
Bo3nyxonmaBanue

CHJIBI, IS CTBYIOIIEH HA TE€JIO B )KUIKOCTH, OT 00bEMa
NOTPYKEHHOM B )KUJIKOCTb YACTH T€NAHU OT INIOTHOCTHU
JKUJKOCTH.

HccnenoBanue 3aBUCMMOCTH BeCa Tella B BOJIE OT
00BEéManOrpyKEHHOM B )KUAKOCTh YaCTH TeJa.
Pemenue 3ana4 Ha npuMeHEeHUE 3aKoHa ApXumena u
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YCIOBUATIIIABaAHUA TCII.

KounctpyupoBanue apeomeTrpa UM KOHCTPYHPOBAHHUE
JIOAKW M OTIPEJICIICHUE €€ TPY30MOABbEMHOCTH

Pa3znen 5. Pa6ora u MoimHoCTh. DHeprust (12 u)

SHEPIrUH B JIpYTOM.
3aKOH COXpaHEHUsI
Y U3MEHEHHUS

Pabora n Mexannueckas OKCHEPUMEHTAJIBHOE OINPEICIIEHUE MEXaHUUECKOW paboOThI
MOUIHOCTh | paboTa. MOIIHOCTG | CHJIBITSPKECTH IIPU NAJICHUU TeJla U CUJIbI TPEHUS NIPU
(3u) paBHOMEPHOM IIEPEMENLIEHUH TEJa 10 TOPU30HTAIIBHON
IIOBEPXHOCTH.
Pacuér momHocTH, pa3BUBacMOHU IIpU NOABEME 10
JecTHULE. Pemienne 3a1a4y Ha pacdy€T MEXaHHMYECKOU
paboThl ¥ MOIITHOCTH
IIpocthie IIpocteie OrnpeneneHue BBIMIPHIIIA B CUJIE IIPOCTBIX MEXAHU3MOB
MeXaHU3MbI | MEXaHU3MBL: pblyar, | HAIIpUMepe pbluara, MoJABHUYKHOIO U HEMOJABUYKHOTO
(59) 0J10K, HAKJIOHHAs 0JI0KOB, HAKJIOHHOM INIOCKOCTH.
IJIOCKOCTb. HccnenoBanue yciaoBusl paBHOBECHS pblyara.
ITpaBuio OOHnapy>keHre CBOMCTB MPOCThIX MEXaHU3MOB B
paBHOBeCHUS Pa3IMYHBIX HHCTPYMEHTAX U IIPUCIIOCOOJICHUSIX,
peIyara. HCIIOJIb3YEMBIX B OBITY
[Ipumenenue U TEXHHUKE, a TaK)Ke B )KUBbIX opranusmax (MC —
IpaBuiIa OuoJiorus). DKCepuMEHTaJIbHOE JI0Ka3aTeIbCTBO
paBHOBEcCUs ppluara | paBeHCTBa padOT NMpU NPUMEHEHUH NPOCTHIX
K OJ10Ky. «30J10TO€ | MEXaHU3MOB.
OpaBUIO» Omnpenenenune KIT/] HakIOHHOM MIIOCKOCTH.
mexanuku. KITJ{ Pemenne 3aau Ha NpUMEHEHUE IIPAaBUJIA PABHOBECUS
IPOCTBIX pbruara nHa pacuér KII/]
MEXAHU3MOB.
IIpocteie
MEXaHU3MBbI B OBITY
U TexXHUKe. Peruaru
B T€JIE YEJIOBEKA
Mexanuue | Kuneruueckas u DKCIIEPUMEHTAILHOE OIPENEIICHUE U3MEHECHUS
cKas MOTEeHUIHATbHAS KMHETUYECKON M MOTEHIIMaIbHOW SHEPruu Teja MpU ero
3Heprus (4 | SHeprus. CKaThIBaHUU 110 HAKJIOHHOW MJIOCKOCTH.
q) [IpeBpaiienue ®opmMyIUPOBAHUE HAa OCHOBE HCCIIEIOBAHUS 3aKOHA
OJIHOTO BHJIA COXpPaHEHMSI MEXaHUYECKON YHEPTUH.
MEXaHU4YECKOMN OOcyaeHue rpaHull MPUMEHUMOCTH 3aKOHA

COXpaHEHMs DPHEPTUU.
Pemenne 3a1ad ¢ UCHOIB30BaHUEM 3aKOHA COXPAHEHUS
SHEpPruun

SHEPIruu B
MCXaHHUKEC
Pe3zepBHoe Bpems (3 u)
8 Knacc (68 u)
TemaTnueckui OcHoBHOE OcHOBHBbIE BU/BI /IeSITEJIbHOCTH YYaIMXCS
0J10K, TeMbI coJepraHue (Ha ypoBHe Y4eOHbIX JeiicTBHIi)

Pa3nen 6. TermuioBbie siBjieHus (28 4)

Crtpoenue
H CBOMCTBA

OCHOBHBI€ MMOJIOKCHHUS
MOJIEKYJISIPHO-KUHETHYEC
BemnecTBa (7 4)|Koi

Ha6mo,ueHHe U UHTCPIpETAllUA OIIBITOB,
CBUACTCIIbCTBYIOIIHUX
00 ATOMHO-MOJICKYJIIPHOM CTPOCHHUH BCUICCTBA:

TEOPUU CTPOCHUS
BEIIIECTBA.

OIBITBEI C PACBOPCHUCM pPA3JIMYHBIX BCIICCTB B BOJC.
Pemienue 3aJa4 110 OOCHMBAHUIO KOJINYCCTBA aTOMOB
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Macca u pazmepbl aTOMOB
1 MoJieKyJ. OIBITHL, O
TBEPKJAIOIINE OCHOBHBIE
ITOJIOKECHHUS
MOJIEKYJISIPHO-KUHETHYECK
Ol TEeOpHH.
Moaenu TBEpIOTO,
JKUJIKOTO U Ta3000pa3HOTO
COCTOSIHMH BellIeCTBa.
Kpucrannunueckue
u amop(dHbIe TBEPBIE
Tela.

WJIM MOJIEKYJI B €JMHUIe 00bEMa BEllleCTBa.
AHanu3 TeKcTa APEBHUX aTOMUCTOB (Hampumep,
(bparmenTa

nosMel JIykpenus «O npupone Beuen») ¢
U3JI0KEHHEM OOOCHOBAaHUN aTOMHOM TMIOTE3bI
(cMbIcioBOE yTeHHe). O1eHKa

yOeIUTEeNIbHOCTU ATUX 00OCHOBAHUM.
OOBsicHeHHEe OPOYHOBCKOTO JBWIKCHUS, SIBICHUS
muddy3un

U pa3Inuui MeX1y HUMH Ha OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUS
BEIIECTBA.

OOBbsICHEHUE CBOWCTB
rasosB, >KHIKOCTEN U
TBEPBIX TEJI HA
OCHOBE ITOJIOKCHHUH
MOJICKYJISIPHO-KUHETHYE
CKOU TEOpUH.
CMmaunBanue u
KaIluJUIsIpHBIC
SIBIICHUS.

TennoBoe
pacuipeHue u
CcoKaTHe

OOBsICHEHHE OCHOBHBIX Pa3IU4YUi B CTPOCHUH
ra3oB, )KMJIKOCTEW M TBEPHABIX TEI C
HUCMOJIb30BAHHUEM I10JIOKECHUMN
MOJIEKYJIAPHO-KMHETUYECKON TEOPUU CTPOCHUS
BEIIECTRA.

IIpoBeneHre ONBITOB MO BhIPAIIMBAHUIO KPUCTAIIOB
IIOBapEeH- HOM COJIM WJIN caxapa.

[IpoBenenue u OOBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIIUX KAITUJUISIPHBIC SIBICHUS U
SIBICHAC CMa4YHlBaHUS.

OOBsICHEHUE POJIA KAMWUISIPHBIX SIBICHUM IS
MOCTYMJICHUSI BOJIbI B Opranu3M pactenuit (MC
— OuoJsorusi).

HaGmronenue, mpoBeacHUE U OOBSICHEHHUE OITBITOB
10 HAOJTFOJICHUIO TETIJIOBOT'O PACIIUPEHHS T'a30B,
JKUJIKOCTEN U TBEPABIX TEII.

OOpsicHeHHEe coXpaHEeHUsI 00bEMA TBEPIBIX TE,
TEKY4YECTH KUIKOCTH (B TOM UHCIIC, Pa3HUIIBI B
TEKY4EeCTH JJIsl Pa3HBIX )KUJIKOCTEM ), TaBJICHUS
rasa.

[IpoBenenue OMBITOB, IEMOHCTPUPYIOIIHUX
3aBUCUMOCTH JABIICHUS BO3QyXa OT €ro o0bEma u
HarpeBaHUs WU OXJIQKICHUS,

151 1504 00BsICHEHHE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYCHU. Ananus
NPaKTUYECKUX  CUTyallud, CBS3aHHBIX  CO

CBOMCTBAMM I'a30B, JKUJAKOCTEN U TBEPABIX TEII

TennoBbie
npouecceol (21

4)

Temneparypa. CBs3b
TeMIepaTyphl CO
CKOPOCTBIO TEIIIOBOTO
JIBUYKEHUS YaCTHII.
Bnayrtpennss

SHEprus.

Cnoco6sb1

W3MEHEHUs

OO0ocHOBaHHE TIPaBUJI U3MEPEHUSI TEMIIEPATYPHI.
CpaBHEHUE pa3TMIHBIX CIIOCOOOB M3MEPEHUS U
[IKaJ TEMIIEPaTyPHI.

HabaroseHue v 00ObsSICHEHUE OIILITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHNE BHYTPEHHEH
SHEPrUM Tejia B Pe3yJibTaTe TeIUIonepeiadu u
paboThI BHEIITHUX CHIL.

BHYTpPEHHEH dHEpPrUu:
Terionepenaya u
coBeplIeHue padoThI.
Bunsl rennonepenayu:
TEIJIONPOBOTHOCTD,
KOHBCKIUA, U3TYUCHHUC.

KomuuectBo

Habnronenne n 00bsICHEHHE OMBITOB, 00CYKICHUE
MMPAKTHYECKUX CUTYAIIHUH, TIEMOHCTPHUPYIOIITHX
pa3auYHbIe BUABI TEIUIONEpEeaun:
TETUIOTIPOBOTHOCTH, KOHBEKITHIO, U3JTyUCHHE.
HccnenoBanue sBiaeHUs TEILUIOOOMEHA TIPH
CMEIIMBAaHUH XOJIOJHON U TOPSTYEN BOBI.
Habnronenne ycTaHOBIEHUS TETIJIOBOTO
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TEIUIOTHI. Y IeIbHas
TEIMI0EMKOCTh
BCII[CCTBA.
TermnooOMeH 1
TCILIOBOC

paBHOBECHE.
YpaBHeHUE
TEIJIOBOTO

OajtaHca.

IInaBnenue n
OTBEpAEBaHUE
KPHUCTAILTHYSCKUX
BEIICCTB. Y IenbHas
TEIUI0TA IIJIaBJIECHHU.
ITapoobGpa3zoBanue

U KOHJAEHCAIHS.
Hcnapenne. Kunenue.
VenpHas TeIiora
napooOpa3oBaHusl.
3aBUCUMOCTDH
TeMIepaTypbl KATICHUS
oT aTMocdepHOTO
JaBJicHUA. BiaxxHOCTh
BO3ayXa.

DHeprus TOIIMBA.

VY nenpHas TEIJIOTA
CropaHus.

[IpuHIUIIBI PabOTHI
TETUIOBBIX JIBUTATEJICH.
KII/I TermnoBoro
JBUTATCIIA.

TermnoBele OBUrATEIN U
3alluTa OKPYKaIIEen
Cpelbl.

3aKOH COXpaHEHUs U
npe- BpaleHus
SHEPTUH B
MEXaHHUYCCKHUX U
TETJTOBBIX ITPOIeccax

paBHOBECHUS MEXIY rOpsideil U XOJI0JHOU BOJIOM.
Omnpenenenre (M3MEPEHUE) KOJTUYSCTBA TEIUIOTHI,
MOJIy4YE€HHOT'0 BOJAOH MIPHU TEINIOOOMEHE ¢ HarpeThIM
METAINYECKUM LWIMHAPOM.

Onpenenenue (M3MepeHUE) yACTbHON TEMI0EMKOCTH
BellecTBa. Pelienre 3aiay, CBsI3aHHBIX C
BBIYMCIICHUEM KOJIMYECTBA TEILUIO-ThI U
TEIJIOEMKOCTH MPU TEIIIOOOMEHE.

AHanmm3 cuTyauui NpakTUYeCKOTr0 NUCTI0Ib30BaHUS
TEIJIOBBIX CBOMCTB BEIIECTB U MaTEPHaJIOB,
HapUMeEp B LEJISIX SHEProcOepeKEeHU:
TEIJIOU30JISILUS, SHEprocOeperarome Kpbliii,
TEePMOAKKYMYJISITOPHI U T. 1.

Habaronenue siBjieHu UCrapeHus U

koHaeHcanuu. MccnenoBaHnue npouecca
HCIIapEHUs Pa3INYHbIX )KUAKOCTeH. OObsiICHEHHE
SIBJICHUH MCHIApEHUs U KOHJEHCAIIMN Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOI'O YUEHHUS.

Habmronenne u 00bsicCHEHHE Mpolecca KUMICHUs], B
TOM YMCJIE 3aBUCUMOCTH TeMIEepaTypbl KUIIEHUs OT
JIaBJICHUS.

Ornpenenenue (M3MepeHUe) OTHOCUTEIBHON
BIIQYKHOCTH Bo3nyxa. HaGmronenue nporecca
IIJIABJICHUS] KPUCTAJJIMYECKOI0 BEIECTBA,
HaIpuMep JibJa.

CpaBHeHUE NPOLECCOB IJIaBICHUSA
KPUCTAJUTHYECKHUX TEI W Pa3MATICHUs TIPH
HarpeBaHUU aMOpP(HBIX Tel.

Onpenenenue (U3MEpeHUE) YACIBHOW  TEIUIOTHI
n1aBiaeHus Jibaa. OObsiCHEHNE SBJICHUH IIaBICHUS U
KpUCTaJUIU3aIU1 Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOI'O YUEHUS.

Penrenue 3ama4, CBA3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBa TEIUIO- Thl B IIpoLieccax
TETUTONIEpe/IavyH MPH TUIABIICHUHN U
KpHUCTaJJIN3aH, UCIAPEHNH U KOHJICHCALIUH.
AHanmu3 cutyalui NpakTU4EeCKOT0 MPUMEHEHHUS
SIBJICHUH TUIaBJICHUS U KPUCTAJIM3ALlUH,
HaInpuMep, MOJIy4YeHUE CBEPX- YUCTHIX

MaTepHajioB, COJIeBasi Ipejika U Jap.

Amnanu3 paOoThl U 00bsICHEHUE NPUHIUIIA TEUCTBUS
TEIJIOBOT'O IBUTATEIIS.

Brrancnenne Konm4ecTBa TEIUIOTHI, BBIICIISIONIETOCS
IIpU CrOpaHUM Pa3IUYHBIX BUIOB TormBa, u KIT]
JIBUTATEIIS.

OGcyxnenue JKOJIOTUYECKHUX MOCJEeACTBUN
WCIIONB30BaHUs JIBUTATENIC BHYTPEHHETO CTOpaHUS,
TEIUIOBBIX W  ruaposnekrpocraHimuii (MC —
SKOJIOTHUSI, XUMUSI)

Paznen 7. DiekTpuyecKkne U MarHuTHbIe siBjieHus (37 4)
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yekTpuYecK | DJIEKTpU3aLMs TEN. HaGmronenne u mpoBeieHUE OIMBITOB O
ue3apsabl. JBa pona SIIEKTPU3ALUU TN TIPU CONPUKOCHOBEHUH U
3apsiskeHHbIE | DJIICKTPUYECKUX WHAYKIUEH.
TeJia 3apsa0B. Habnronenne u 00bsiCHEHHE B3aUMOACHCTBUS
U UX BzanmopeiictBue OJHOUMEHHO U PA3HOUMEHHO 3aps)KEHHBIX TeJl.
B3aMMOJEHCT | 3apsHKEHHBIX TEIL. OOBsiICHeHUE TIPUHITHATIA JSHUCTBUS
Bue (7 1) 3akoH Kyiona. anekTpockomna. O0bSICHEeHUE SBICHUN
DJIEKTPUUECKOE AIIEKTPU3AILMU TIPU CONPUKOCHOBEHUU TE€IT U
noJie. [IpuHnun WHAYKIMEH C UCITOJIL30BAHUEM 3HAHUM O
CyIEepHO3ULIUNA HOCHUTEJISIX DJIEKTPUYECKHUX 3apsi/10B B BEILICCTBE.
JIEKTPUIECKUX Pacrio3HaBanue u OOBSICHEHHE SIBICHUH
noJsieit. Hocurenu 3JIEKTPU3AIUM B MO- BCEAHEBHOM KU3HU.
AIICKTPUUECKUX
3aps10B.
DnemMeHTapHbIi
IEKTPUYECKUN
3apsi.
CrpoeHue atoma. Habnronenne u oObSICHEHHE OIBITOB,
[IpoBogHMKY U WJUTFOCTPUPYIOLIUX 3aKOH COXPaHEHUs
JIUDJICKTPUKHU. 3aKOH AJISKTPUIECKOTO 3apsijia.
COXpaHEHUsI Habnronenne onbITOB MO MOACITUPOBAHUIO
AIIEKTPUYECKOT03apsijia | CHIOBBIX JUHHUHU AJIEKTPUUECKOTO IMOJISI.
HccnenoBanue neiicTBUS 3JEKTPUUECKOTO MO HA
MIPOBOJAHUKU Y TUDJIICKTPUKU
ITocTosTHHBI DJIEKTPUUYECKUM TOK. HaGmronenune pa3audHbIX BUAOB JICHCTBUS
i YcnoBus 3JIEKTPUYECKOTOTOKA U OOHApYKEHHUE 3TUX BUAOB
JIeKTpPUYEC CYLLIECTBOBAaHUSA JIECTBUS B MMOBCEAHEBHOU KU3HU.
kuiiTok (20 3JIEKTPUYECKOI'0 TOKA. COopka u ucHbITaHUE DJIEKTPUUECKON LENU
4) Hcrounukn MMOCTOSTHHOT'O TOKA.
MOCTOSIHHOTO TOKA. HN3mepenune cuiibl TOKa aMIepMETPOM.
JeicTBus HN3mMmepenue 3J1eKTpUYeCKOro HAIIPSHKEHUS
AJIGKTPUYECKOTO TOKA BOJIbTMETpOM. [IpoBeaenne u oObsICHEHHE
(TeroBoe, ONBITOB, IEMOHCTPHUPYIOLINX 3aBUCUMOCTD
XUMHUYECKOE, AIIEKTPUYECKOTO COTIPOTUBIICHUSI TTPOBOJHUKA OT
MarHuTHOE). €ro JUIMHBI, IJIOLIA/IN TONEePEUYHOr0 CEUEHUS U

DJIEKTPUUECKUUN TOK B
JKUJIKOCTSX M ra3ax.
DJeKTpuydecKas 1enb.
CuiaaToKka.
DJIEKTPUUECKOE
HaIpsDKEeHUE.
ConpoTuBiieHue
MPOBOJHHKA.

Y aeapHOE
COINPOTHUBIICHUE
BemecTBa. 3akoH Oma
JUUTST y4acTKa 1IETH.
ITocnenoBareapHOE

U mapajuleIbHOe
COEJIMHEHUE
MPOBOJHUKOB.

PaGoTa 1 MONTHOCTE
AIIEKTPUIECKOTO TOKA.
3akoH [>xoyns—Jlenna.
DJIEKTPOINPOBOA- Ka U

Marepuania.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAOIIET0 Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS
pEe3UCTOpa U HAMPSHKEHUSI

Ha Pe3UCTOpe.

ITpoBepka mpaBuIa CIOKEHUS HATIPSHKEHUN IpU
ITOCJIeJ0BATEIbHOM COCIUHCHUH JIBYX
pPE3UCTOPOB.

ITpoBepka nmpaBuiia ISl CUJIBI TOKA MPHU
napasjieIbHOM COSIUHEHUH PE3UCTOPOB.

AHanu3 cuTyauui nocyieI0BaTEIbHOIO U
MapaIeIbHOT O COeTMHEHUS TPOBOTHUKOB B
JAOMAIIHHUX DJICKTPUYCCKUX CCTAX.

Pemenue 3anma4 ¢ ucnonb3zoBanueM 3akoHa Oma u
dbopmyst pacu€ra ITEKTPUISCKOTO COMPOTHUBIICHUS
MpU TIOCIIeIOBAaTEILHOM U MTapauieIbHOM
COCANHCHWHU ITPOBOAHUKOB.

Omnpenenenre pabOTHI IEKTPUUECKOTO TOKA,
MPOTEKAIOIIEr0 UePE3 PE3UCTOP.

OrnpeesieHue MOITHOCTH SJICKTPUISCKOTO TOKA,
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noTpeouTenn
IEKTPUYECKOM
SHEPIUHU B OBITY.
KopoTtkoe 3ambikanue

BBIJEIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKa 4epe3
JIAMIIOYKY OT HAIPSHKEHUS Ha HEM.
Onpenenenue KIIJ narpeBaress.
HccnenoBanue mpeodOpa3oBaHusi IHEPTUU TIPU
MOJABEME Tpy3a’JICKTPOIBUTATEIIEM.
OOBsICHEHHE yCTPOWCTBA W MPUHITUIIA JICHCTBUS
JIOMAIIIHUX 3JIEKTPOHArpeBaTeIbHbIX TPUOOPOB.
OOBsICHEHHE TIPUYUH KOPOTKOTO 3aMBIKAHHS U
MPUHIHMIA JEUCTBUS MIABKUX MIPEAOXPAHUTEICH.
Pentenue 3a/1a4u ¢ UCNOJIL30BaHUEM 3aKOHA
Jxoyns—Jlenma. HabnroneHre BO3HUKHOBEHUS
AJIEKTPUUECKOTO TOKA B YKUJIKOCTH

MarHuTHbI ITocrostHuble MarHuTel. | MccienoBanne MarHuTHOTO B3aMMOJICHCTBUS
e sIBJICHUA Bsaumoneiicteue ITIOCTOSIHHBIX MArHUTOB.
(6 u) IMOCTOSIHHBIX MarHuToB. | M3ydyeHne MarHuTHOI'O NOJIsI HOCTOSIHHBIX
MarnuTHoOE€ 1noJe. MarHUTOB IIPU UX OOBEJUHEHUH U pa3/ICICHUH.
MarsauTtHoe nose [IpoBeneHue ONbITOB IO BU3yalWU3alUU 10
3eMIIM 1 €T0 3Ha4YEHUE IIOCTOSIHHBIX MArHUTOB.
JUTSL dKU3HU H3yuenue sBiI€HUs HAMarHUYUBaHUS BEIIECTBA.
Ha 3emiie. OnbIT HccnenoBanue neicTBUs 3JIEKTPUYECKOIO TOKA Ha
Opcrena. MarautHoe MarHUTHYO CTPEJIKY.
10JI€ BJIEKTPUYECKOTO
TOKa. [ IpumeHenue
3JIEKTPOMAarHuToOB B
TEXHUKE.
JlelicTBHE MarHUuTHOTO IIpoBeneHue OIIBITOB, JEMOHCTPHUPYIOIINX
10JIs5l HA IPOBOJHUK C 3aBUCUMOCTb CHJIbI B3aMMOJIEMCTBHUS KaTyIIKHU C
TOKOM. TOKOM U MarHuTa OT CUJIbI U Ha- MIPaBJICHUS TOKa
DIIEKTPOABUTATEND B KaTyIIIKE.
IIOCTOSIHHOI'O TOKA. AHann3 cuTyauMii NOPaKTUYECKOIO IPUMEHEHMUS
Hcnonp3oBanue 3JIEKTPOMAarHuTOB (B OBITOBBIX TEXHHYECKHUX
3JIEKTPOIBUTATEIIEN B yCTpoicTBaX, MPOMBIIIIEHHOCTH, MEUIIUHE).
TEXHUYECKUX N3yyeHnue neiicTBUs MarHUTHOIO MOJISI HA
yCTpoOMcTBax IIPOBOJHUK ¢ TOKOM. M3yueHue nemcteus
1 Ha TPaHCIOpPTe 3JIEKTPOIBUTATEIIA.
H3mepenne KII/] anekTpoasurarenbHOM
yCTaHOBKH. Pacrio3HaBaHMe M aHAIU3 pa3IWYHbIX
IIPUMEHEHMH 3JIeKTpo- ABUTaTENeH (TpaHCHopT,
OBITOBBIE YCTPOWCTBA U JP.)
AuekTpomMarH | OnbITHI ®dapanes. OnbITHI 0 UCCIIEAOBAHUIO SBICHUS
UT- Hasl SIBnenne 3JIEKTPOMArHUTHOM MHIYKIIUM: UCCIEIOBaHUE
uHAyKnms (4 | DIEKTpOMarHUTHON M3MEHEHNM 3HAYEHUs U HAIIPABJICHUS

1)

naaykuuu. Ilpasuino
Jlenna.
DJIeKTpOreHeparop.
CnocoObI oIy YeHU st
AIEKTPUYECKOMN
SHEPIrUH.
DJEKTPOCTAaHIIUU HA
BO300HOBIISIEMBIX
MCTOYHHUKAX DHEPTUU

HMHAYKIIMOHHOI'O TOKa

Pe3zepBHoe Bpems (3 )

30




9 knacc (102 u)

TemaTnuec OcHoBHOE OcHOBHBIE BU/IbI 1eATEJIbHOCTH
KN 0JI0K, coJep:KaHue y4yauuxcs (Ha ypoBHe Y4eOHbIX
TeMa AeilcTBUI)

Paznen 8. Mexannveckue sisjienusi (40 4)
Mexanuudeckoe| Mexanndyeckoe ABMKEHUE. | AHAIU3 U 00CYKACHHUE Pa3IMUHbIX IPUMEPOB
JABUKEHH e MarepuanbHas TOUKa. MEXaHUYECKOTO JIBHKEHHUSI.

H CIIOCOOLI ero
onucanus (10

4)

Cucrema orcuéra.
OTHOCUTENBHOCTH
MEXaHUYECKOT0
JIBUKCHHUSL.
PaBHOMepHOE
NPAMOJIMHEHHOE

H JIBUXKEHUE.
HepaBnomepnoe

€ IIPSIMOJIMHEHHOE
JBUKCHHE

Cpenusis 1 MTHOBEHHAs
CKOpPOCThH TeJla Mpu
HEpaBHO

MEPHOM JIBH)KEHUU.
Yckopenue.
PaBHOyckopeHHOE
MIPSMOJIMHEMHOE
nsuxkenne. CBoOoIHOE
najieHue.

Onbrtel [Manunes.

PaBHOMEpHOE nBMXKEHUE
110 oKpyxHocTu. llepuon

Y 9acTOTa OOpaIIcHHUS.
JIuneiinas u yriosas
CKOPOCTH.
[lenTpocTpemMurenbHOe
YCKOpEHUe

OO6cyxaeHne rpaHull IPUMEHUMOCTH MOJIETTU
«MaTepUalIbHAsI TOYKAY.

Onucanne MEXaHMYECKOT O ABM)KEHUS Pa3IMUHbIMU
crocobamu

(ypaBHeHHe, TabnuIa, rpaduk).

AHanu3 )XU3HEHHBIX CUTYAlUi, B KOTOPBIX MPOSIBISAETCS
OTHOCHUTEJILHOCTh MEXaHUUECKOT'O IBH)KEHUS.
Haburoienne MexaHu4eckoro BHKEHUS Tela
OTHOCHUTEIIBHO

Pa3HbIX TeJl OTCUETA.

CpaBHeHuE MyTel U TPAaCKTOPUIl IBUKEHUS OJJTHOTO U
TOTO XKe

T€J1a OTHOCUTEJIBHO Pa3HbIX TEJ OTCUETA.

Amnanu3 Tekcta ["anumnes 06 OTHOCUTEIBHOCTH
JIBUKEHMUS,;

BBITMIOJIHEHHE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE UTEHUE).
Ornpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUs Opycka
WM IBUKEHUS IIapUKa M0 HAaKJIOHHOM TIOCKOCTH.
AHanus 1 00cyxeHne criocoo0B MpUOIMKEHHOTO
onpenenaeHus

MTHOBEHHOM CKOPOCTH.

Ornpezenenne CKOPOCTH PAaBHOMEPHOTO JBUKEHUS
(mapuxa

B )KHJIKOCTH, MOJIEIIU AJIEKTPUUYECKOTO0 aBTOMOOWIIA U T.
I.).

Onpenenenue myTH, NPORJEHHOTO 33 JaHHBII
MIPOMEXKYTOK

BpPEMEHH, U CKOPOCTH TeJja Mo rpaduKy 3aBUCUMOCTH
MyTH

PaBHOMEPHOTO JBUXEHHS OT BPEMEHH.

OO6cyx1eHrne BO3MOKHBIX TPUHIIUIIOB AEHCTBUS

npubopOB,
M3MEPSIFOIIUX CKOPOCTH (CITUIOMETPOB).
Brruucnenue yTH u CKOpPOCTH npu

PaBHOYCKOPEHHOM MPSAMOJINHENHOM JABUKEHUU TEJA.
OnpeneneHue MNPOWIEHHOTO MYTH M YCKOPEHHS
JBIDKEHUS Tela MO TpapuKy 3aBUCUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOT'O MPSMOJIMHENHOTO JIBHKECHHS Tela
OT BpEMEHM.

OrnpenenieHne yCKOpEHUs TeNa Mpu

PaBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOM
IJIOCKOCTH.

W3mepenue neproja u 4acTOThl 0OpaleHus Tena 1o
OKPY>KHOCTH.

OmnpezneneHne CKOPOCTH PpaBHOMEPHOTO

JIBHJKEHUS TeJa [0 OKPYKHOCTH.

Pemenue 3a1a4y Ha onpeeieHne KUHEMAaTHYECKUX

31




XapaKTEPUCTUK MEXaHUYECKOTO JBIKCHUS Pa3INYHbIX
BH/JIOB.

Pacnio3naBanue u npuOIMKEHHOE ONMCAHUE PA3TUYHBIX
BHJIOB MEXaHUYECKOTO JBIKCHUS B IIPUPOJE U TEXHUKE
(Ha mpuMepax cBOOOIHO MAJAIONIUX TEIl, IBUKCHUS
KHUBOTHBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U

Jp.)

B3aumoneiicTB
uered (20 )

I1epBrlit 3ak0oH
Herorona. Bropoit
3akoH HproTona.
Tpetnii 3akoH
HeroTona.

I[Tpuaumn
CYNEepIIO3UIINHY CUJT.
Cuia ynpyrocTH.
3akoH ['yka. Cuna
TPEHUs: CHUJIa TPEHUS
CKOJIb)XEHHUS, CUJIa
TPEHUsI TIOKOs1, IPyrue
BUBI TPCHUSI.

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO
TATOTECHUS.
Yckopenune
CBOOOJHOTO NaJACHUs.
JIBM>KEHHE MITaHET

HabGmonenue u o0CyXeHUE OMBITOB C
JIBUKCHUEM TeJla IIPYU YMEHbIIEHUH BIIUSIHUS
JIPYTUX TEJ, MPEHITCTBYIOIIUX JIBUKEHUIO.
Amnanu3s Tekcra ['anuies ¢ onucanuem
MBICJICHHOT'O DKCIIEPUMEHTA,
00OCHOBBIBAIONIETO 3aKOH UHEPLIUH;
BBITIOJIHEHUE 33JIaHUN T10 TEKCTY (CMBICIIOBOE
4TEHUE).

OOcyk/IeHue BO3MOXKHOCTH BBHITIOJTHCHHUS
3aKOHAa MHEPLUU B PA3INYHBIX CUCTEMaX
orcuéra.

HabGmronenue u 00cyx)/1€eHHEe MEXaHUYECKUX
SIBJICHUH, IPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHO- MEPHOM U
YCKOPEHHOM JIBUYKEHUU OTHOCUTEIHHO
KaOuHeTa QU3HUKH.

JleficTBHUs C BEKTOpaMHU CHUJI: BHINOJIHEHUE
3aJaHUH MO CJIIOKEHUIO U BBIYMTAHUIO BEKTOPOB.

TeMmaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
coJlep:xaHue

OcHOBHBIE BHIBI JeITCJILHOCTH
yuyamuxcsi (Ha ypoBHe
Y4eOHBIX JeliCTBUM)

Bokpyr CoJiHLa.
IlepBas kocmuueckas
CKOPOCTb.
HesecomocTts 1
MEepPEerpy3KH.
PaBHOBecue
MaTEpUATbHON TOYKH.
AOcomoTHO TBEpIOE
teno. PaBHoBecue
TBEPAOIO TENa C
3aKPEIIEHHON OCBhIO
BpaiieHusi. MoMeHT
cuibl. LlenTp TsIKecTH

Habmtonenne u/unm npoBeeHNE OIBITOB,
JIEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS Tejla
OT IPHWJIOKEHHOW K HEMY CHJIBI M MacChl TeJia.
AHaM3 U 00BSICHEHHE SIBICHUH C
WCIIOJB30BaHUEM BTOPOTO3aKkoHa HproTOHA.
Pemenne 3a1a4y ¢ MCHOJIB30BAHUEM BTOPOIO
3akoHa HprOTOHaM mpaBMiIa CI0KEHUS CHII.
Omnpenenenue KECTKOCTH MPYKUHBL.

AHanu3 cuTyauui, B KOTOPbIX HaOJI10/1al0TCs
yrpyrue aepopMannu, U uX 0ObSICHEHUE C
HCIIOJIb30BaHUEM 3aKOHa ['yka.

Pemienue 3anad ¢ ucnosib3oBaHueM 3akoHa ['yka.
HccnenoBanve 3aBUCUMOCTH CHITBI TPEHUS
CKOJIb)KEHMUS

OT CWJIbl HOpMaJIbHOIO aBieHus. O0CcyxaeHne
pE3yIbTaTOB UCCIIEJOBAHMUS.

Omnpenenenue kodpPuueHTa TpeHUs
CKOJIbXKEHUs. I3MepeHue CUJibl TpeHUs

TTOKOSI.

Pemenne 3amau ¢ ucnonb3oBaHueM (HOPMYIIBI JUTsS
CHJIBI TPEHUSI CKOJTB)KEHHUSI.

AHanu3 IBUKEHUsI T€J TOJIBKO MO/ JIeHCTBUEM
CHUTBI TSDKECTH — CBOOOTHOTO TTaICHUSI.
OOBsiCHEHNE HE3aBUCHMOCTH YCKOPEHHMS
CBOOOJIHOTO TaJCHUS OT MacChl Teja.

O11eHKa BEJIMYUHBI CUJIBI TSTOTEHMS,
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JICUCTBYIOMICH MEX Y IBYMsI TeJIaMu (151
pa3HBIX Macc).
AHann3 IBWKEHUSA HEOECHBIX TEJ IO AEHCTBUEM

CHJIBI TATOTEHUSA (c HCIIOIB30BaHUEM
JOTIOJIHUTENIbHBIX UCTOYHUKOB HH(POPMAIIUN).
Pemenne 3amad ¢ HUCHOJIB30BAaHMEM  3aKOHa

BCEMUPHOT'O TITOTCHHUS U (HOPMYIIBI IS pacdéra
CHUJIBI TSKECTH.

AHanu3 OPUTHHAIILHOTO TEKCTa, OMHUCHIBAIOIIETO
MPOSIBJICHUSI 3aKOHA BCEMUPHOIO  TATOTCHHUS;
BBIIIOJTHCHUE 3aJ]aHUN TI0 TEKCTY (CMBICIOBOE
4TeHUE).

Habnronenne u 00CyXAEeHHUE OIBITOB IO
M3MEHEHHUIO Beca Tellallpyu YCKOPEHHOM
JIBHYKCHUU.

AHanu3 yclIoOBU BO3HUKHOBEHUS

HEBECOMOCTH U TEePETPy3KH.

Pemenue 3amau Ha onpeneneHre Beca Teia B
pPa3TUYIHBIX yCIOBHUSIX.

AHanu3 cuil, IeHCTBYIOLINX Ha TEJO0, MOKOosIIeecs
Ha omnope. OmnpeneneHue ILEHTPA TIKECTH
pa3IUYHBIX TEJ

3aKoHBI
COXpaHeHH
(10 v)

Hmnynsc Tena.
N3menenune
uMmIyJsibca. UMnysbc
Cubl. 3aKOH
COXpaHEHUS
UMITYJIbCA.
PeakTuBHOC
JOBHUKEHUE.
Mexanugeckas
paboTa ¥ MOIITHOCTb.
Pabora cun TsoxecTu,
yOpYrocTH, TPEHHUS.
CBsI3b DHEPrUuu U
paboTHI.
IloTernmanbHas
SHEpPrus Tena,
HOJHATOrO HaJl

HHOBECPXHOCTBHIO 3€CMIJIN.

I[TorenumnanbHas
JHEPIUs CHKATOU
OPY>KUHBI.

Kunernueckas OHCPTHUsl.

Teopema o

KHHETHYECKOU OHCPTHUH.

HabGnronenue u o6CyX1eHUE ONBITOB,
JIEMOHCTPHUPYIOIIUX Tepeslaqy UMITyJIbca IPU
B3aUMOJICHCTBUM TE€J1, 3aKOH COXPAHCHUSI
MMITYJIbCa IPU a0COTIOTHO YIIPYTOM U HEYTIPYyTOM
B3aMMOACHCTBUU TEI.

AHanu3 cuTyauui B OKpY>Karollen )KU3HU C
HCIMOJIb30BAaHUEM 3aKOHA COXPaHECHUSI UMITYJIbCA.
Pacno3naBaHue sSIBJICHUS PEaKTUBHOI'O JIBHIYKCHUS
B npupojieu Texuuke (MC — 6uosorus).
[IpumMeHeHue 3aKoHa COXPAHEHUS UMITYJIbCa
JUI pacy€Ta pe3yJIbTaTOB B3aUMOJIEMCTBUS TEN
(Ha mpuMepax HEyNpyroro B3auMOJAEHCTBUS,
YIIPYTOoro EHTPAIHHOTO B3aUMOJICUCTBUSI IBYX
OJIMHAKOBBIX T€J, OJHO U3 KOTOPHIX
HETMOJBUKHO).

PeireHue 3aga4 ¢ HICOJIL30BAaHUEM 3aKOHA
COXpaHEHUs M- ITyJIbCa.

Onpenenenue pabOThI CHIIBI YIPYTOCTH MPU
MoAbEME Tpy3ac UCIOJIH30BAHUEM

HEIIOJIBMYKHOTO M TTOJABHKHOTO OJIOKOB.
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3aKOH COXpaHEHUs
MEXaHUYECKOM
SHEPTrUumn

N3mepenne MOITHOCTH.

HN3MepeHune noTeHIMAILHON SHEPTUU YIIPYTO
neOopMUPOBAHHOMN MPY>KUHBI.

HM3MepeHne KHHETUYECKOM SHEPrUuM Tejia Mo JAJIMHE
TOPMO3HOTO ITYTH.

OKCIIEpUMEHTAJIbHOE  CpPaBHEHUE U3MEHEHUS
MOTCHUMAJIBHOWM W KUHETUYECKOM JHEPrui Teia
IIPU IBUXKEHHUU 110 HAKIIOHHOM TNIOCKOCTH.
DKcnepuMeEHTallbHas IPOBEpPKa 3aKOHA
COXPAHEHUS] MEXAaHUYECKOM YHEPIrUU IpHU
CBOOOHOM TaJICHUH.

[IpumeHeHne 3aKoHa COXpaHEHUSI MEXaHUYECKOM
SHEPIUH I pacdy€ra MOTEHIUAIBHON U
KMHETUYECKON dHepruil tena. Pemienue 3aay ¢
HMCMOJIb30BAHUEM 3aKOHA COXPaHCHUS
MEXaHUYECKOU YHEPTUU

Paznen 9. Mexanuueckue Koje0anust 1 BoJHbI (15 u)

Mexanuueck | KonebarenpHoe Habmronenne konebanmii Mo AeCTBUEM CHIT

ue nBrokeHre. OCHOBHBIE | TSDKECTH M YIIPYTOCTH M OOHapy>KeHHe MO I00HBIX

KoJie0aHus XapaKTePUCTUKU KOJICOAHUM B OKPY>KAIOIIEM MUPE.

(7 ) KOJIeOaHUI: TIepro, Ananu3 kojebaHuil rpy3a Ha HUTHU U Ha TIPY>KUHE.
4acToTa, aMILJIUTY1a. OmnpeneneHne 9yacToThl KojaeObaHui
Marematuueckuii u MaTeMaTH4YECKOTO U MPYKUHHOTO MassTHUKOB.
MPY>KUHHBIA HaGmronenue n oObsiCHEHHE SIBJICHUSI PE30HAHCA.
MasiTHUKH. HccnenoBanue 3aBUCUMOCTH mepuoAa KojieOaHui
[IpeBpamienne sHEprun | MOABEIICHHOTO K HUTHU T'Py3a OT JJTUHBI HUTH.
MpHU KoJiebaTeIbHOM [IpoBepka HE3aBUCUMOCTH IepHoa KojeOaHu
JIBHOKCHUM. rpy3a, NOJABELIEHHOI'O K JIEHTE, OT MAacChl I'py3a.
3aryxaromue Habnronenue u o06Ccyx aeH1e OMBITOB,

KOJIeOaHusI. JIEMOHCTPUPYIOIIMX 3aBUCUMOCTh TIepHoIa
BrinyxaeHabie KoJIeOaHUN MPY>KMHHOTO MasiTHUKAOT MacChl
kosiebanus. Pezonanc rpy3a 1 )KECTKOCTH MPY>KUHBI.
[IpumeHeHne MaTeMaTUYECKOTO U MPYKUHHOTO
MasiTHUKOB
B Ka4eCTBE MOJIeJIEH /ISl ONTMCaHUs KOJleOaHUi B
OKpY>KarollleM MUpe.
Pemntenue 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
WJIM OLIEHKOM 4acTOTHI (mepuojia) KoaeObaHui

Mexanuyeck | CBolicTBa OOGHapykeHHe W aHaJu3 BOJHOBBIX SIBJICHUI B

Ue BOJIHBI. MEXaHUYECKUX BOJIH. OKpY>KarollieM MUpE.

3ByK JlnvHa BOJIHBI. HabGnronenne pacnpocTpaHeHUss NPOJOIBHBIX U

(8 u) MexaHn4deckue BOJIHBI MONEPEYHBIX BOJH (Ha MOJENN) U OOHapyXeHHe

B TBEPAOM TeJIE,
CEHCMHUYECKHUE BOJIHBI.
3Byk. I'pomMKOCTB 3ByKa
U BBICOTA TOHA.
OTtpaxeHue 3ByKa.
HNudpasByk u
YIBTPA3BYK

AQHAJIOTUYHBIX BHUJOB BOJH B mOpupoae (3BYK,
BOJISTHBIE€ BOJIHBI).

Beruncnenue AMMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCHEepUMEHTAIBLHOE ONpPeAeICHUE TPAHUIl YaCTOThI
CITBIIIIUMBIX 3BYKOBBIX KOJICOQHUM.

Habnronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI (B TOMUYHCIIE C UCTIOJIb30BAaHUEM
MY3BIKAIbHBIX HHCTPYMEHTOB).

HaoOmronenue u 00ObSICHEHUE SIBJIEHUS
aKyCTHYECKOr0 pe30HaHCca.

AHanu3 OpUTMHAIBLHOTO TEKCTA, MOCBAIIEHHOTO
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HCIIOJIb30BaHUIO 3ByKa (MK yIbTpa3ByKa) B
TEXHHUKE (IXOJIOKALUs, yIbTPa3ByK B MEAULIMHE U
JIp.); BBIMOJIHEHUE 3aJJaHU MO TEKCTY (CMBICIIOBOE
YTEHUE)

Pa3znen 10. DaekTpoMarHuTHOE 10JIe U
3JIeKTPOMATHUTHBIE BOJIHBI (8 )

DJIeKTPOMAard | DJ€KTPOMAarHuTHOE [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
UTHOE T0JIe oJie. B3aMMOCBS3b AJIEKTPUUECKOTrO U MAarHUTHOTO
DIEeKTPOMATrHUTHbBIE MOJICH.
BOJIHBI.
" CBoiicTBa DKCNEPUMEHTAIbHOE U3yYCHHE CBOWMCTB
3JIeKTpoMAar AJIEKTPOMArHUTHBIX 3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIE C
HUTHBbIE BoJiH. [IIkana ITOMOIILI0 MOOMJIBHOTO TeJie- (hoHa).
BOJIHBI (6 1) 3JIEKTPOMArHUTHBIX AmHanu3 peHTT€HOBCKUX CHUMKOB
BOJIH. Mcniosib30BaHuEe | 4EJIOBEYECKOI0 OpraHu3Mma.
AJIEKTPOMArHUTHBIX AHanu3 TeKCTOB, ONUCHIBAIOIINX MPOSIBJICHUS

BOJIH JUISI COTOBOM
CBSI3H.
DNEeKTpOMarHuTHas
pUpo/ia CBETA.
CkopocThb cBeTa.
BomnHoBBIE CBOlCTBA
cBeTa

AJIEKTPOMArHUTHOT'O U3JTYUYCHUS B IPUPOJIE:
JKUBBIEC OPTaHU3MBI, H3JIy4YEHHSI HEOSCHBIX TE
(CMBICJIOBOE UTCHHE).

Pacno3naBanue m aHanmu3 pa3IMYHBIX
MIPUMEHEHHI DJICKTPOMArHUTHBIX BOJIH B
TEXHHUKE.

Pemrenue 3amau ¢ ucrnosnb3oBaHueM GHopmyII
JUISl CKOPOCTH AJICKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJTHBI M YaCTOThI CBETA

Pa3zpen 11. C

BeToBbIe siBjaeHus (15 1)

3aKkoHbI
pacmpo-
CTpaHeHusl
cBera (6 u)

HWcTtouyHuku cBera.
JlyueBas mouenb
CBeTA.
IIpsimonuHeiiHoe
pacrpocTpaHeHue
cBeTa. 3aTMEHUs
Comnnua u JlyHsl.
OTtpakeHue cBera.
ITimockoe 3epkano.
3aKOH OTpa)KEeHUsI
CBETA.
IIpenomiienue caera.
3aKOH MpeIOMIICHUS
CBeTA.

[TonHOoe BHYTpeHHEE
OTpa’ke€HHUE CBETA.
Hcnonbs3oBanue

BHYTPCHHCTO OTpPaXCHUA

B OIITHYCCKHUX
CBCTOBOJax

HaGmroieane onsITOB, IEMOHCTPUPYFOIITNX
SIBJICHUE TIPSIMOJIMHEHHOTO pacIpoCTpaHEHHs CBETa
(BO3BHMKHOBEHUE TEHU U MOIYTEHH), U UX
UHTEPIIPETALHS C UCIIOJIb30BAHUEM TTOHSATHUS
CBETOBOIO Jyya.

OOBsicHEHHE U MOJIEIMPOBAHHUE COJIHEUHOIO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCMMOCTU yIjla OTPa>KeHHs
CBETOBOI'O JIy4yaOT yrja MajgeHusl.

H3yuenue cBONMCTB N300pa’keHUs B IIIIOCKOM
3epkasie. HaOmroienne u 00ObSICHEHHE OIBITOB T10
MOJYyYEHUIO U300paKeHUI B BOTHYTOM U BBIITYKIIOM
3epkaiax. Habnronenue u oObsiCHEeHHE ONBITOB 10
MIPEJIOMJICHHUIO CBETa Ha TPAHUIIE PAa3IUYHBIX Cpell, B
TOM YHCJIC ONBITOB C MOJHBIM BHYTPEHHUM
oTpaxkeHueM. McciieqoBanne 3aBUCUMOCTH yTJjia
MPEJIOMJICHHUS OT yTJla NaJeHUs] CBETOBOTO JIyya Ha
TPAHUIIE «BO3AYyX—CTEKIIO.

Pacnio3naBanue sIBICHUI OTpakKeHHS U
MPEJIOMIICHHUS] CBETaB MOBCEIHEBHOM KU3HMU.
AnHanmm3 U 00BSICHEHHE SIBIICHUS] ONITUYECKOTO
MHUpaXKa.

Pemenue 3amau ¢ uCnoiap30BaHUEM 3aKOHOB
OTpaKEHUsS U TIPEIIOMIICHUSI CBETa
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JIuH3BI 1 JIunH3a, xox syueil B [Nonydenue n300pake€HU ¢ MTOMOIIBIO
OonTHYeCKHe nuH3e. Onrtuyeckas cobuparonieil 1 paccenBaromIeh JIMH3.
npu6opsi (6 cucrema. Onpenenenne POKyCHOrO pacCTOSHUS U
4) OnTtuueckue ONTHUYECKON CHIIBI COOUPAIOIIEH JTUH3BI.
pUOOPHI: AHanu3 yCTpOMCTBA U MPUHIIAIIA ICUCTBUS
(oToarnmapar, HEKOTOPBIX ONTUYECKHUX IPUOOPOB:
MHUKPOCKOII (oToanmapara, MUKpPOCKOMNA, TEJIECKOIIa
u teneckorn. ['nma3z kak | (MC — OuoJsiorusi, acCTpOHOMUSI).
ONTUYECKasi CcHUCTeMa. | AHAJIU3 SIBICHUN OJIM30PYKOCTH U
biuzopykocTh U | 1aJbHO30PKOCTH, IpUHIIMNA AeHCTBUs 0UKOB (MC
JTAJIbHO30PKOCTH — OuoJIoTHs)
Pasioxenn Paznoxenne 6enoro Hab6monenue mo pas3iokeHuio 0eJ0ro cBeTa B
e Oeqoro cBeTa cnexkTp. Habmoaenue n oObsICHEHHE OIBITOB IO
CBeTa B B crieKTp. ONbBITHI MOJIyYEHHIO OEJIOTr0 CBETa IPH CI0KEHUH CBETa
cinexktp (3 Herorona. Ciioxenue pa3HbIX [IBETOB.
q) CIIEKTPaJIbHBIX [IpoBenenne w©  OOBSICHEHHE  OMBITOB IO
uBeToB. ucnepcus BOCIIPUSITHIO I[BE€TAa IMPEIAMETOB IIPU  HUX
CBETa HaOJIOIGHUH  4Yepe3  LBETOBbIE  (PHIBTPHI
(LIBETHBIC OYKH)
Paznen 12. KBanrosblie siBjeHust (17 u)
HUcenyckanmne | OnbiTel Pezepdopra u OOcyxnenue nenu onbliToB Pesepdopaa no

H IMOrJIOICHUue

IUIaHC-TapHasa MOJCIIb
aToMa.

HUCCIICIOBAaHHNIO aTOMOB, BBIIBHIKCHHEC TUIIOTE3 O
BO3MOXKHBIX PE3yJibTaTax

cBeTa
aTomMoM (4 1)

Moaens atoma bopa.
Hcnyckanue u
MOTJIOIICHHUE CBETa
atomoM. KBaHTEI.
JInnelyaTbie COEKTPHI

ONBITOB B 3aBUCHMOCTH OT IPEIIOIaraeMoro
CTPOCHHS aTOMOB, GOPMYJIUPOBAHHUE BHIBOJOB U3
PE3yJIbTAaTOB OIBITOB.

OO6cyxaeHue pOTUBOPEUUH TUIAaHETAaPHONW MOJIEIU
aToma

Y OCHOBaHUM Jyisl runoressl bopa o
CTAaLlMOHAPHBIX OPOUTAX JIIEKTPOHOB.
HaOntonenue crjiomHbIX U JIMHENYaThIX
CIIEKTPOB U3JTyUYE€HUs PA3JIMYHBIX BEIIECTB.
OOBsICHEHHE JTUHEeNYaThIX CIIEKTPOB U3JIyYEHUs!

Crpoenne PanmnoakTUBHOCTB. OO6cyxeHre BO3MOYKHBIX TUIIOTE3 O MOJEIISIX
aTOMHOTI0 Anbpa-, 0eTa- u cTpoeHus sapa. OnpeneneHue coctana sjiep 1o
siapa (6 1) raMMa-mu3J1y4eHUsl. 3aJJaHHBIM MAacCCOBBIM M 3apsiIOBBIM YHCJaM U TI0

CTtpoeHune aTOMHOTO MOJIOKEHUIO B IIEPUOTUUECKON CUCTEME

siampa. HykinonHas sneMeHTOB (MC — xummus).

MO/JIEJIb aTOMHOTOs/ipa. | AHaJIM3 M3MEHEHHUs] cOcTaBa si/ipa U €ro

H3oTomsl. MOJIOKEHUS B MEPUOIUYECKON CHCTEME NP

PannoaktuBHBIE a-paaroakTuBHOCTH (MC — xumus).

npeBpaienus. Ilepunon | MccnenoBanue TpekoB a-4acTHI] IO TOTOBBIM

nojypacriaja. tdbotorpadusm. OOHapyKEHHE U U3MEPEHHUE

HeticTBus panuanoHHOro ()oHa ¢ MOMOIIBIO I03UMETPa, OIIEHKa

paaTroOaKTUBHBIX €ro HHTEHCHUBHOCTH.

U3ITy4EeHUN Ha KUBBIC AHanu3 OMOTOTHYECKUX U3MEHEHHH,

OpTraHU3MBbI MPOUCXOSAIINX MO IEUCTBUEM PATMOAKTHBHBIX
m3nyuenuit (MC — Ouonorus). cronb3oBanue
pPaanoaKTUBHBIX M3MydeHnui B MmeaunuHe (MC —
Omosorus)

SnepHble SlnepHbie peakiuu. Pemenue 3aa4 ¢ HCIOIb30BaHUEM 3aKOHOB
peakuuu (7 3aKOHBI COXpaHECHUS COXpaHEHUsI MAaCCOBBIX M 3apsIOBBIX YHCEN Ha
q) 3apsiZIOBOrO onpeJieJIeHHe pe3yIbTaTOB
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A MacCOBOI'0O YHCEIL.
DHeprus CBsI3u
aTOMHBIX sizep. CBsA3b
MAacChl 1 DHEPIUH.
Peaknuu cunrtesa u
JEJICHUS SIIED.
Hcrounnku s3Hepruu
ComHIiau 3BE31.
SlnepHas sHepreTuka

SIEPHBIX peaKIuii; aHaJIN3 BO3MOXHOCTU WJIU
HEBO3MO>XHOCTH SIIEPHOI PEaKIInH.

OrneHKa HEPrUuu CBSI3H SIJEP C UCIOIb30BAHUEM
dhopmye DUHINITEHHA.

OOcyXIeHNEe TIePCIEKTUB UCTIOTH30BAHUS
YIIPaBISIEMOr0 TEPMOSIJIEPHOTO CUHTE3A.
OO0cyXxeHre NTPEeuMyIIeCTB U

AKOJIOTUUECKUX MPOOJIEM, CBI3aHHBIX C
sinepHoi aHepreTukoit (MC — skotorus)

IMoBTOPHUTEILHO-0000 A IHIT MOAYJIb (9 1)

Cucremarusa
s u
00600m1eHne
IIPEMETHOIO
CoZIepKaHUS
1 OIbITa
JIeSITEIILHOCT
H,
IPUOOPETEHHO
ro Ipu
N3yUYCHUH
BCEro Kypca
buszuku

O6o6menue
coliep>KaHus KaXKJ0ro U3
OCHOBHBIX Pa3eiioB
Kypca pu3uKku:
MEXaHUYECKUE,
TEIUIOBBIE,
AJIEKTPOMAarHUTHBIC,
KBaHTOBBIC SIBJICHUS.
HayuHb1ii MeTOR
TMO3HAHUSI U €TO
peanu3anus B
(pusmueckux
HCCIICTIOBAHUSX.
CBsi3b GU3UKHU U
COBPEMEHHBIX
TEXHOJIOTUH B
obJyiacTu nepegadu
nH(pOpMaInu,
SHEpPreTHKe,
TpaHCIIOPTE

Brimonnenne ydeOHBIX 3agaHuii, TpeOyromux
JIEMOHCTpPaLuH KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX €CTECCTBEHHOHAYYHYIO
I'PAaMOTHOCTB!

6 npuMeHEHHUsT OJMYyYCHHBIX 3HAHHUN I HAYYHOT'O
00BbsICHEHUA PU3NUECKUX SIBIICHUM B OKpY’Karouien
IIPUPOJIE U MOBCEIHEBHOU KU3HHU, a TAKKE
BBISIBJICHUS (DU3NUECKUX OCHOB psiJia COBPEMEHHBIX
TEXHOJIOTHI;

6 mpuMeHEeHHSI OCBOCHHBIX IKCIIEPUMEHTAIBHBIX
YMEHHI I UCCIIeqOBaHUsT PU3NISCKUX SIBICHUH,
B TOM YHCJIE€ IJIs1 IPOBEPKU T'MIIOTE3 U BBISIBIICHUS
3aKOHOMEPHOCTEH.

Pemenue pacu€rHbIX 3a1a4, B TOM 4HUCIIE

MPEAIOJIaralouX UCTI0JIb30BaHNUE (PU3NIECKON

MOJIEJI 1 OCHOBAHHBIX Ha COAEP>KAaHUU PA3JIMUHBIX

paszenoB Kypca (pU3MKH.

BrIinonHeHue u 3amuTa rpynnoBbIX WA

WHJUBUYaIbHBIX IPOEKTOB, CBS3aHHBIX C

coJiep KaHueM Kypca GU3NKU
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