PaGouas nporpamma no yueoHomy npeamery «@usuka»
(yriy0JIéHHBII YPOBEHBb)

Pabouas mporpamma mno yuebHoMy mnpenmery «®Dusmukay (yriyOn€HHBIM YpOBEHB)
(mpeametHass obnactb «EcTecTBeHHO-Hay4yHBIE MpEAMEThI») (Jajiee COOTBETCTBEHHO —
nporpamma 1o (¢usuke, (GU3NKa) BKIOYAET MOSCHUTEIBHYIO 3alUCKY, COIEp)KaHue O0ydeHUs,
IUTAHUpYEeMbIe PE3yJbTaThl OCBOCHHS NPOTPaMMBI 10 (HU3UKE M JIOMOJHEHa OOUIMM
TEMaTHYECKUM IUIAHUPOBAaHHWEM B LESIX NPUBEICHHUS CTPYKTYyphl pabouell mporpamMmbl B
cootBetcTBHe ¢ TpeboBarnrem OI'OC OOO0.

Pabouas mporpamma cocraBlieHa Ha OCHOBE QelepaibHOH paboyeil MmporpaMMbl IO
(usuke yriyoJeHHOTO YPOBHS.

HosicHuTe/IbHASA 3alIMCKA

[IporpammMa 1o ¢u3MKe ycTaHABJIMBAeT paclpelieleHne y4eOHOro marepuaia 1o rojaam
oO0ydyeHus (o KiaccaM), MpeajaraeT MPUMEPHYIO IOCIEI0BaTeIbHOCTh M3Y4YEHUS TeM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTUS MPEIMETHOrO COJIEp)KaHHA U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yUJarOIINXCA.

dusnka ABISETCA  CHUCTEMOOOPA3yIOUIMM  JUIi  €CTECTBEHHO-HAy4YHBIX  Y4eOHBIX
MIPEIMETOB, MMOCKOJIBKY (PU3MUECKHE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX
XuMuen, Ouonorueit, actpoHomue W ¢usnueckod reorpadueii, BHOCHT BKIAJ B
€CTECTBEHHO-HAayUHYI0 KapTUHY MHUpa, IPEIOCTaBsAeT Haubosee scHble 0Opas3ibl MPUMEHEHUS
HAy4YHOT'O METO/Ia MIO3HAHUSI, TO €CTh CII0c0o0a MOJIYUYEHHS I0CTOBEPHBIX 3HAHUHM O MHpE.

Opna u3 raBHBIX 337a4 (U3MYECKOr0 00pa3oBaHUs B CTPYKType oO0Iiero odpa3zoBaHUs
COCTOUT B (DOPMHUPOBAHMM €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTHM M MHTEpeca K Hayke Yy
00y4aroIuXCs.

W3yuenne ¢usukun Ha yriayOJE€HHOM YypOBHE MpEANoiaraeT YBEPEHHOE BiaJIeHUE
CIIEAYIOIIMMHU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMHU €CTECTBEHHO-HAyYHYIO TPaMOTHOCTb:

HAy4YHO OOBSACHSTDH SBIICHHUS,

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIEOBAHNUS;

MHTEPIPETUPOBATh JIAHHBIC U MCIOJIb30BaTh HAYYHbIE JOKA3aTENbCTBA Ul MOJyYEHUS
BBIBOJIOB.

Ilenmn w3ydeHus (U3MKA Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUsl ONpPE/ICICHBI B
KOHLIETIUY IpenojgaBaHus ydeOHoro npeaMera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aLUAX
Poccuiickoit deneparum, pealn3yonmx OCHOBHbIE 00111e00pa30oBaTeNlbHbIe IPOrPaMMBI.

Henn usyvyenus: Gpusnku Ha yriayoJéHHOM YPpOBHe:

pa3sBUTHE HHTEpeca M CTPEMJICHUS OOY4YarOLIMXCS K HAyYHOMY H3YYEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIJUIEKTYalIbHbBIX U TBOPYECKUX CIIOCOOHOCTEIH;

pa3sBUTHE TPEACTAaBICHUH O HAYYHOM METOJe TO3HaHWA H  (OPMHPOBAHUE
HCCIIEIOBATEIbCKOrO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHMsI KAK pe3ysibTaTa H3Y4EHHUS OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUE YMEHUN MPUMEHSTHh (PU3NUECKUE 3HAHUS U Hay4HbIE JI0Ka3aTeIbCTBA JJIs
00BSCHEHUS OKPY>KAIOLINX SBICHUH;

¢dbopMHUpOBaHUE TPEACTABICHUH O PONU (PU3UKH UL Pa3sBUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUl;

pa3BUTHE TPEACTaBIEHUH O BO3MOXKHBIX cdepax Oyaymed npoheccHoHaNbHOMI
NEeSITeNbHOCTH, CBS3aHHOM C (DU3MKOWM, MOATOTOBKA K JaJbHEUIIEMY OOYYeHHIO B OJTOM
HaIpaBJICHUU;

(dbopMHpOBaHUE FOTOBHOCTHU K JalibHEHIIeMy U3y4eHHIO (PU3UKU Ha YrIyOJIE€HHOM ypOBHE
B PaMKax COOTBETCTBYIOIIUX Mpoduieil 00ydeHns Ha YpOBHE CpeHero ooiiero oopa3oBaHusl.

JlocTikeHne STUX Iejned HporpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
o0pazoBaHMsl 00ecrieunBaeTCs PELICHUEM CIEYIOIUX 3a/1au:
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IpuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOECHUHM BELIECTBA, MEXaHUYECKUX, TEIJIOBBIX,
3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHre YMEHUN aHaIM3UpOBaTh M OOBACHATH (PU3MUECKHE SIBJICHHUS Ha OCHOBE
W3Y4YEHHBIX (PU3HUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHE METOJIOB PEIICHUsI pacCUETHBIX U KaUeCTBEHHBIX 3a/1a4, TPEOYIOIUX CO3JaHUs U
WCTIONB30BaHUs (PU3NYECKHX MOJEJeH, BKIIOYash TBOPYECKHE M TMPAKTUKO-OpPUEHTHPOBAHHBIC
3a/1a4u;

pa3sBUTHE MCCIIEOBATEILCKUX YMEHHMM: HaOMIOJaTh SIBIEHUS U U3MEpPATh (hU3MUECKHe
BEJIMYUHBI, BBIJBUTATh TMIOTE3bl U MpPEIaraTth HKCIEPUMEHTAIbHBIE CIOCOOBI UX MPOBEPKH,
IUTAHUPOBaTh W TPOBOJMTH OIBITHI, AKCIEPUMEHTAIBHBIC HCCIEIOBAHUS, aHAITH3UPOBATDH
MOJy4YEeHHBIE JAHHBIE U IPOBOUTH BHIBOJIBI;

ocBoeHHE MpHEMOB paboThl ¢ wuHboOpMamend (U3NIECKOro COACpKAHUSA, BKIIOYAs
WHPOPMALIMIO O COBPEMEHHBIX JOCTH)KCHUSX (U3WKHA, WHTEPIpETalsi W KPUTHYECKOe
OlICHMBaHWE WH(OpMaITUH;

3HaKOMCTBO €O c(epamu npodecCHOoHAIBHOM AeATENbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JTOCTHKCHUAX (PU3HMUECKON HAYKH.

[Ipemiaraemerii B mporpaMmme 1mo pu3uke nepedeHsp 1ab0paTOPHBIX U MPAKTHIECKUX paboT
SBIISICTCS PEKOMEHAATENIbHbBIM, YUYUTENb JejaeT BbIOOp MPU MPOBEICHUHU Ja00paToOpHbIX padboT u
OIIBITOB ¢  yuyéToM  HHIUBUAYaJbHBIX  OCOOEHHOCTEU oOyuarommxcs, CIIUCKa
SKCIEPUMEHTAIbHBIX 3a/laHuli, MpeUlaraéMblX B paMKax OCHOBHOIO TI'OCYJapCTBEHHOIO
9K3aMeHa 1o (usmke.

Conep:xxanue 00ydyeHusi B 7 Kjaacce

®du3uKa 1 €€ posib B MO3HAHUU OKPYKAIOIIETO MUPA.

®dusuka — HayKa o npupoje. SBiaeHus] TpUpobl (3JIEMEHTHI COJIEepKaHus, BKIIOYAIOIINE
MEXIpEAMETHbIE CBs3U). Du3nyeckue SBICHUS: MEXaHUUYECKHE, TEIUIOBBIE, AJIEKTPUYECKHE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnyeckre BeauuMHbL. PasmepHocTh. Enunuiel ¢gusnyeckux BenuuuH. W3mepenue
¢busznueckux BenuyuH. OTanoHbl. Pusnueckue npubopsl. llena nenenus. IlorpemHocts
n3Mepenuii. [lpaBmia OezomacHoro Tpyaa mpu pabore ¢ J1abopaTopHBIM 00OpYIOBAHUEM.
MexnyHaponHas cuctema equHull. [lepeBos BHECUCTEMHBIX equHUL] B ennHuLbl CU.

Kak ¢wu3uka u npyrue ecrecTBEHHBIE HayKH HM3Yy4arOT NMpUpoAy. EcTecTBeHHO-Hay4YHBIN
METOJ MO3HAaHWA: HaONI0/IeHHe, IOCTAHOBKAa HAYYHOTO BONPOCA, BBIABMKEHHE THIIOTE3,
SKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBsICHEHHe Halmonaemoro ssieHus. Onucanue
(hbU3UYECKUX SIBJICHUHN C TIOMOIIBIO MOZCIICH.

JdeMoHcTpanuu.

MexaHnueckue, TEII0BbIe, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Oduznyeckre NpuOOpbl W TMpolenypa NpSIMbIX H3MEPEHH aHaJOroBbIM U IUGPOBHIM
pUOOPOM.

JlaGopaTopHble padoThl U ONBITHI.

Omnpenenenre 1EHb! ASICHUS Kbl U3MEPUTEIBHOI0 Mprudopa.

N3mepenne paccTosiHUN.

N3mepenue mnomaan u 00bEmMa. MeTo1 najieTK.

N3mepenne BpeMeHH.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEINA.

Omnpenenenne pasMepoB MallbIX Tell. MeToz psaoB.

[IpoBenenne wuccnenoBaHus 1O IIPOBEPKE THIIOTE3bl: JAJBHOCTh TOJETA IIApHKAa,
MYIIEHHOT 0 TOPU30HTANILHO, TeM 0O0JIbIle, YeM OOJIbIIIe BHICOTA ITyCKa.

IlepBoHaya/ibHBIE CBe/ICHHUSI O CTPOCHHH BelllecTBAa.

Crpoenue BelecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMBITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOEHUE BELIECTBA.
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JBmxenue dvactul BemecTtBa. CBsS3b CKOPOCTH JABMIKEHHS YAaCTHI[ C TEMIIEpaTypOu.
Bpoynosckoe mBmxkenue. [uddysus. BzaumopeiicTBue dYacTHI] BelIECTBA: MPUTSDKEHUE H
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMUSI ~ BEIIECTBA: CTPOCHHE Ta30B, IKUIAKOCTEHM U  TBEPIBIX
(kpucTammnyeckux) Ted. B3auMoOCBsA3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperarHbix
COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

JdemoHcTpaumnu.

Habmtoienue O6poyHOBCKOTO JIBUKEHUSI.

Ha6monenue muddysun.

HabGmionenue sBrneHui, OOBACHSIIOUIMXCA NPUTSHKEHHUEM WIM OTTAJIKMBAHUEM YacTHUIL
BEILIECTBA.

JlaGopaTopHble padoThI U ONBITHI.

OrneHka 1uaMeTpa aToMa METOJIOM PsJIOB (C CToiIb30BaHUEM (oTorpaduii).

OnBITHI 10 HAOIOACHUIO TEIIIOBOTO PACIIUPEHUS Ta30B.

OnBITH 0 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKCHHUSL.

JIBH:xeHHMe U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe nBwxkenue. Ilyrb u nepememienve. PaBHOMepHOE M HEpaBHOMEpPHOE
neukenre. CBOOOJHOE TAJCHWE KaK MPUMEP HEpaBHOMEPHOro IBHkKeHHs Tel. CKOpOCTb.
Cpennsist CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHMH. Pacuér nyTu U BpeMEeHU JIBUKECHHUSL.

I'padbuku 3aBUCHMOCTEH BENWYMH, OIMUCHIBAIOMIMX JBIKeHUE. OOmue MoHATHS 00
OTHOCUTEIBHOCTH JIBM>KEHHS. CII0)KEHUE CKOPOCTEN NS TEJ, IBUKYIIMXCS MapajuieabHO.

SBnenue wHepnuu. 3aKOH HWHEpUUH. B3auMopeiicTBUE Ten KakK MPUYMHA W3MEHEHUS
CKOpPOCTH JIBM>KEHMS Tel. Macca Kak Mepa MHEPTHOCTU Tejla B MOCTYINATEIbHOM JBUKEHUH.
[TnotHOCTH BemecTBa. CBSI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHIIC 00BEMA BEIIECTBA.
Cwmecu u criaBbl. [loBepXHOCTHAS ¥ JIMHEHHAS TIOTHOCTD.

Cuna Kak XxapakTtepucTtuka B3aumojnenctBus Ten. Cuna ynpyrocth W 3akoH ['yka.
N3mepenne cuiabl C MOMOIIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHHMS W cuiia TsbkecTu. Cuna
TSOKECTH Ha Jpyrux 1iaHerax. Bec tema. HeBecomocth. CriokeHue Cuil, HaIpaBJICHHBIX I10
onHo npsimoil. PaBHoxelcTBytomas cuin. Cuiia TpeHusi. TpeHue CKOJbKEHUSI U TPEHUE MOKOs,
Bsi3Koe TpeHue. TpeHue B npupojie U TEXHUKE.

JdemoHcTpaumu.

Habmtoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne ckopocTH NpsIMOIMHEUHOT'O IBUKEHUS.

Habnronenue sBieHust HHEPLUU.

Ha6nronenne n3aMeHeHus: CKOpOCTH TP B3aUMO/ICHCTBHUH TEJl.

CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TE.

CrnoxeHue cui, HallpaBJIEHHbIX 110 OAHON NPAMOI.

JlaGopaTopHbie padoThI M ONBITHI.

OmnpeneneHue CKOPOCTH PaBHOMEPHOT'O JBMKEHHS (LIapUKa B JKUIAKOCTH, MOAETHU
AIEKTPUYECKOT0 aBTOMOOWIISI U TaK Jalee).

Ompenenenre CpemHEW CKOPOCTH CKOJBXKEHUsS Opycka WM IIapuKa 1O HAKIOHHOU
IJIOCKOCTH.

Ornpezenenue MIOTHOCTH TBEPAOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTsDKeHHs (Aedopmaruu) HpYKHHBI OT
MIPUIIOKEHHOMN CHIIBI.

OnbIThL, JEMOHCTPUPYIONINE 3aBUCUMOCTb CHIIBI TPEHUS CKOJIBKEHHS OT CUJIbI IaBJICHUS U
XapakTepa COMPUKACAIOIINUXCS TTOBEPXHOCTEH.

JlaByieHne TBEPIABIX TeJl, JKUJAKOCTENH M ra3oB.

Pasnen 4. /laBienune TBEPABIX TeJl, JKUJAKOCTEH 1 ra3oB.
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Hasnenue. Cuna naBieHus. CriocoObl YMEHBINIEHUS W YBEIWYCHUS naBiieHus. JlaBieHue
ra3a. 3aBUCHMOCTb JIaBIICHHUS Ta3a oT 00béMa u TemmepaTypsl. [lepenadya naBneHus TBEPABIMU
TeJIaMHU, JKUJIKOCTSIMH U razamu. 3akoH [lackans. [lHeBMaTnyeckrue MalIuHebI.

3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIYOMHBI mOrpykeHus. [mapocrarmdeckuit
napanokc. Coobmaromuecs: cocyabl. ['napaBnudyeckue MexaHu3Mbl. Vcmonb3oBaHHE BBICOKUX
JTABJICHU B COBPEMEHHBIX TEXHOJOTHUAX. Y CTPOMCTBO BOAOMPOBO/A.

Atmochepa 3emnu u atmochepHoe naBieHue. [IpuynHBI CyIIECTBOBAHUS BO3TYILIHOM
obomoukn 3emmu. OmbiT Toppuuemmm. U3mepenne armocdepHoro maBieHUs. 3aBHCHMOCTD
aTMoc(epHOr0o JaBlieHUST OT BBICOTHI HajJ ypoBHeM Mops. [lpubopel ans wu3MepeHus
aTMoC(hepHOT0 JaBJICHUS.

JleiicTBHe )KUIKOCTU U ra3a Ha MOrpyXEHHOE B HUX TeNo. BeITankuBaromas (apXxume10Ba)
cwia. 3akoH Apxumena. YCIOBHE BO3HUKHOBEHHUS BBITAKMBAIOIICH (apXMMEIOBOM) CHIIBL,
noarekanue. [InaBanue ten. Bo3ayxonnaBaHue.

JleMoHCTpanuu.

3aBHUCHUMOCTh JaBJIEHUS T'a3a OT TEMIIEPATYyphI.

Ilepenauda naBineHus KUIKOCTBIO U Fa30M.

CooOmarommecst Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neicTBUs aTMochEepHOTO TaBICHHMS.

Cudon.

3aBUCHUMOCTH BBITAIKUBAIOLIECH CHIIBI OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH Tejla U
MJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIbI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue niaBaHus TeI: MJIaBaHUE WIH MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEM TE€Ja U HKUIKOCTH.

JlabopaTopHble paGoThbl H ONBITHI.

HccnenoBanre 3aBHCHUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOM B KHUAKOCTH
YacTH TeJa.

Omnpenenenre BbITAIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TENO, HOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT
MaccChl Tela.

OMBITHL, IEMOHCTPUPYIOITUE 3aBUCUMOCTH BBITAIKHUBAIOIICH CHIIBI, JCHCTBYIONIEH HaA TEIO
B KHUJKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUIKOCTh YaCTH TeNa U OT IJIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHMPOBAHUE JIOAKM U  OIpeAelieHHe €&
IPY30IIOABEMHOCTH.

PaGora 1 MOIIHOCTDH. DHEpPrus.

Mexanuueckasi paboTa Jyis CHJI, HallPaBJICHHBIX BJOJb JIMHUU TIepeMerieHus. MOIHOCTb.

[IpocThie MeXaHM3MBI: pblUar, BOpPOT, OJIOK, TIOJKCIACT, HAKJIOHHAs TUIOCKOCTD,
HOXHUYHBIA MeXaHu3M. MoMeHT cuibl. PaBHoBecue poiuara. [IpaBuno MmomenToB. [Ipumenenue
MpaBWJia paBHOBecHsl pbluara K Onoky. «3omoroe mnpaBuiio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY, TEXHHUKE, JKUBBIX OpraHU3MaXx.

Mexanunueckas sHeprus. Kunerndeckas W mnoTeHUHalibHass sHeprud. [IpespamieHue
OJTHOTO BHJIa MEXAHUYECKOM SHEPruM B IPYro. 3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU B
MEXaHUKe.

JdemoHcTpaumu.

[IpuMepsl IPOCTHIX MEXAHU3MOB.

JIabopaTopHbie pabOTHI U OIBITHI.

HccnenoBanue ycnoBuil paBHOBECUS pblyara.

N3amepenne KIIJI HakITIOHHOM TIJIOCKOCTH.

W3ydenue mpaBuiia perdara Juisi OJBUKHOTO U HETIOJBUKHOTO OJIOKOB.

Omnpenenenne KI1/{ mogBmkHOT0 1 HETIOABMKHOTO OJIOKA.
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Omnpenenenne pabOTHl CHITBI YIIPYTOCTH TIPH MOBEME TPY30B MPU TOMOIIHU TOJABHIKHOTO
OJIOKA.
N3ydeHne 3akoHa COXPAHEHUS MEXaHUUECKON YHEPTHH.

Conep:xanue o0yuyenusi B 8 kiacce

TemoBble siBJICHUS.

OCHOBHbIE TMOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUM CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJIEKYJI. OMbIThl, MOATBEPKAAIOIINE OCHOBHBIE IOJOKEHHS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH.

Monenmu TBEPIOTO, KHUAKOT'O0 ¥ Ta3000pa3HOro COCTOSIHHM BemecTBa. Kpucramummueckue u
amopdusie Tena. ['padeH — HOBBII MaTepHal i1 HOBBIX TEXHOJIOTHH. TeXHOIOrHHM MOTydeHUs
UCKYCCTBEHHBIX anMa30B. OOBsICHEHHE CBOWMCTB ra3oB, KUIKOCTEH M TBEPMABIX TEN Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHYECKOl Teopuu. [loBEepXHOCTHOE HaTsKEHUE, CMayMBaHUE,
KalWUIApHbIE SBJIEHUA. TE€II0BOE pacUIMpEHHE M CXKaTHe. 3aBUCUMOCTh JABJIICHHS Ta3a OT
00béMa, Temreparypsl.

Temneparypa. CBs3p TemmepaTypbl CO CpelHEH KHUHETHUYECKOW 3HEpPruei TEeroBOro
JBUKEHUS 4yacTull. TemneparypHble HIKAJIbI.

Buyrpennss sHeprus. CrocoObl M3MEHEHHUs BHYTPEHHEH »Hepruu: Teruionepenada U
coBepiieHHe paboTsl. Bujpl Temonepenaun: TEIONPOBOAHOCT, KOHBEKIMS, U3TydeHue. Bupl
TEeIUIoNepeaur B Mpupoie U TexHuke. HeoOpaTuMocCTh TEIIOBBIX MTPOLIECCOB.

KonuuectBo TemnoTel. YiaenbHas TEMIOEMKOCTh BeIIECTBA. TeMmIO00OMEH U TEIUIOBOE
paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro danaHca.

[InaBneHne u OTBEpJEBAHNE KPUCTAIUIMUECKUX BELIECTB. YIENbHAs TEILIOTA IUIaBJICHUS.
[TapooOpa3zoBanne u  koHieHcauus. HWcmapenwe. Kumenme.  YaenbHas — Terora
napooOpa3zoBaHMsi. 3aBUCHUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(HEpPHOro JaBJICHUS.
HacplieHHsbiil 1 HeHAChIEHHBIN Map. BiaxxHOCTh BO3MyXa.

OHeprus TOIUIMBA. Y IeNbHAs TEIIOTa CrOPaHusl.

[Mpuanmmner pabotel TeruioBbix aBurareneii. KIIJ[ TtemmoBoro nBuratens. TemioBbie
JBATATENN U 3aIUTa OKPYKAKOIIEH cpelpl. TeroBpie IOTEPU B TEIIOCETSIX.

3aKOH COXPAHEHMS U MPEBPALLECHUS SHEPTUN B MEXAHUYECKUX U TEIJIOBBIX IIPOLECCaX.

JdemoHcTpaumu.

Hab6mronenne 6poyHOBCKOTO ABUKEHUS.

Hab6monenue nuddysun.

HaOmoienue sBJICHWI TOBEPXHOCTHOTO HATSHKEHUS, CMAUMBAHUS W KaNMLISIPHBIX
SIBIICHHI.

Habntoienue TenaoBoro pacumpeHus Tel.

N3menenue naBieHus raza mpu U3MEHEHUH 00bEMA U HATPEBAHUU WJTH OXJIKICHUU.

[IpaBuna usmMepeHus TeMIepaTyphbl.

Buapl Teruionepenayn.

OxmnaxkieHue Mpu COBEPIICHUH PabOTEHI.

HarpeBanue mipu coBepiiieHnr pabOThl BHEIITHUMU CHUIIAMH.

CpaBHeHuE TEMIO0EMKOCTEHN pa3TUYHBIX BEIIECTB.

HabGmronenue kumneuus.

Ha6nronenune noctossHCTBa TeMITEpaTyphl IPH TUIABJICHHH.

Monenu TENI0BBIX IBUTATEIEH.

JlaGopaTopHble padoThl U ONBITHI.

OnBITHI 10 OOHAPYKEHUIO JEHUCTBUS CHIT MOJICKYJIIPHOTO MTPUTSKCHHSL.

OMBITHI IO BRIPAITUBAHUIO KPUCTAILIOB TTOBAPCHHOW COJIM MJTM caxapa.

W3mepenne TemmepaTypsl MpH TIOMOIIM JKUAKOCTHOTO TEepMOMETpa U JAaTyuKa
TeMITepaTyphbl.

OMnBITHI 110 HAOJIOIEHUIO TETNIOBOT'O PACIIMPEHUSI Ta30B, KUIKOCTEH U TBEPABIX TEII.

[OKYMEHT NMOAMWUCAH 3MEKTPOHHONM MOANMUCHIO

MYHULWNAJIbHOE OBLLIEEOBPA3OBATE/IbHOE ABTOHOMHOE 29.10.24 14:01 (MSK) CepTudukat 6742DA0772D01C52D236D36F5B6EAADD
YYPEXXAEHME "JIULIEMN N2 1 . HOBOTPOULIKA OPEHBYPICKOU
OBJIACTWN", Tapckux Hatanbs AnekcaHaposHa, JVUPEKTOP




Omnpenenenre AaBieHus BO3Ayxa B OaJJIOHE LINpPHULIA.

HccnenoBanrie 3aBUCIMOCTH IaBIICHUS BO3AyXa OT €ro 00bEMa M TeMIIepaTyphl.

[IpoBepka rUMOTE3Bl JIMHEHHOW 3aBHCHUMOCTH JUIMHBI CTONOMKA JKUJIKOCTH B
TEPMOMETPUYECKOM TPYyOKE OT TeMIepaTypshl.

Habmionenue n3MeHeHUs BHYTpPEHHEH SHepruuM Tena B pe3yibTaTe Telionepeaadn u
paboThI BHEITHUX CHIL

WccnenoBanue sBiieHUs TEMIOOOMEHA ITPU CMELIMBAHUN XOJIOAHON U ropsiyeil BOJBL.

Omnpenenenre KOIMYECTBA TEIUIOTHI, OJYYEHHOTO0 BOJOW MPH TEINIOOOMEHE C HArpeThIM
METaJUIMYECKUM [UIUHIPOM.

Omnpenenenre MOITHOCTH TEIUIOBBIX NOTeph (3aKkoH HproToHa-Puxmana).

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCIIApEHUS.

Omnpenenenrne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

Onpenenenre yaenpHON TEIUIOTHI IUIABJICHUS JIB/A.

JJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

Onextpuszanus Ten. JlBa poja 3JIEKTPUUECKUX 3apsiioB. B3zauMmonelicTBre 3apsiKEHHBIX
ten. 3akoH KyioHa.

Onektpuyeckoe noje. Hanpspk€HHOCTh 3iekTpudeckoro mojs. [IpuHuun cyneprno3uuuu
AEKTPUYECKHUX IT0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsAioB. DJIEMEHTAPHbIA 3JeKTpuueckuid 3apsia. CTpoeHue
atoma. IIpoBOIHUKM, OUANEKTPUKUA U MOIYIPOBOJHHUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsja.

DneKTpuyecKuid TOK. YCIOBHS CYHIECTBOBAHMS JJIEKTPUYECKOro ToOKa. VcTouHuku
MOCTOSTHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUUYECKUN TOK B METAJUIaX, KUIKOCTIX U razax.

Onexrpuueckas uenb. Cuiia Toka. JIeKTpUUYECKOe HaNpsKeHHe. AMIIEPMETP U BOIbTMETP
B LIE€NU MOCTOSIHHOrO TOKa. CONpOTUBIIEHHE TPOBOJHUKA. Y JEIIBHOE COMPOTUBIIEHUE BELIECTBA.
3akon Oma juis ydactka uenu. [locienoBaTenbHoe U napajljieIbHOE COEIMHEHUE TPOBOJHUKOB.
Onekrpoasuxymas cuwia (namee — 9J[C) B 1enu mocTossHHOro Toka. 3akoH Oma ISl TMOJTHOU
nernu. [IpaBuna Kupxroda. Pacy€r mpocThix anekTpudeckux meneil. HenmaeiHbie 3J1eMeHTHI.

Pabora u MOIIHOCTB JEKTpUYECKOro Toka. 3akoH Jxoynsa-Jlenna. DnekTpuieckue menu
Y TIOTPEOUTENN HIIEKTPUIECKON HEepruu B ObITy. KOopoTKoe 3aMbIkaHme.

[TocTostHHBIE MarHuThl. B3anmoneicTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE THoJe.
MarnutHoe noje 3emMiid U €ro 3HadeHue Juisd ku3Hu Ha 3emuie. OnbIT Dpcrena. MarHutHoe
noje 3JieKTpuueckoro Toka. OmbIT Ammnepa. IIpuMeHeHHE >3I€KTPOMarHUTOB B TEXHHUKE.
JlelicTBME€ MarHMTHOrO TOJISI HAa NPOBOJHMK C TOKoM. Cuia Ammepa W omnpeneiaeHue eé
HaIpaBJieHUs. DJIEKTPOABUTaTeNlb MOCTOSHHOIO TOKa. Vcmoib30BaHUE 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaznes. SBneHue  dJeKTpoMarHuTHOM uWHAyKHuu. [IpaBuno  JleHna.
Onekrporeneparop. CrocoObl MOMYYEHHUS DSIEKTPUUYECKONM OJHEPruH. IJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX MCTOYHUKAX YHEPTHH. DKOJIOTHYECKUE MPOOJIEMbl dHEPreTHKH. TOIUIMBHBIC
3JIEMEHTHI U AJIEKTPOMOOHIIH.

JdemoHcTpanuu.

DneKkTpu3alus Tel.

JIBa posia 3JIEKTpPUYECKHX 3apsiJI0B U B3aUMOJEHCTBHE 3apSKEHHBIX TEI.

Y CTpoiicTBO U IEUCTBHE AIIEKTPOCKOMNA.

DIEeKTpOCTaTUYECKast MHIYKIUS.

3aKOH COXpaHEHMUsI FJIEKTPUUECKUX 3apsI0B.

MognenupoBaHie CHIOBBIX JHUHUN JJIEKTPUYECKOTO TMOJNS C TMOMOIIbI0 OyMasKHBIX
CYJTaHOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

HcTouHnKM TOCTOSIHHOTO TOKA.
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JlelicTBUS 3JIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B JKUJIKOCTH.

["a3oBbIl pa3psia.

W3mepeHnue cuiibl TOKa aMIepMeTpoM.

N3mepenne 3eKTpUuYecKOro HarpsKeHUs: BOJIbTMETPOM.

PeocraT 1 MarasuH COnpOTUBICHUMN.

B3anmoneiicTBHE MOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOXHOCTH pa3/iesIEHUs OJTCOB MarHUTa.

MonennpoBaHre MarHUTHBIX 110JIEH TTOCTOSIHHBIX MAarHUTOB.

OmneIT OpcTena.

MarauTHoe nojie ToKa. JIEKTPOMArHHUT.

JlelicTBME MAarHUTHOTO TIOJIL HA IPOBOJHUK C TOKOM.

DNeKTpOABUTATENb IOCTOSHHOTO TOKA.

OnbiTel Papages.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

JlaGopaTopHble padoThl ¥ ONBITHI.

OnbIThI 10 HAOIOACHUIO JIEKTPU3ALIMH TEJ MPU COMPUKOCHOBEHUH U UHTYKIIHEH.

HccnenoBanue AeMCTBUSA 3JEKTPUUECKOIO MOJIS Ha IPOBOJHUKHU U IUIJIEKTPUKH.

COopka 1 UCTIBITAHUE BJIECKTPUUYECKOM 1IEMU TOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, IMIPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha PE3UCTOpPE U CONPOTUBIICHUSI PE3UCTOPA.

OneIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA
OT €r0 JJIMHBI, IUIOIIAIU MOMEPEUHOro CEYEeHUs U MaTepHraa.

Onpenenenue yAeabHOIO CONPOTUBIICHUS IPOBOIHUKA.

IIpoBepka npaBuia CIOKEHMsI HANPsKEHUH IPU NOCIENI0BATEIBHOM COEIMHEHUHU JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia sl CUIIbI TOKA IPU NapaJIeIbHOM COSAMHEHUN PE3UCTOPOB.

Omnpenenenne 3/1C n BHyTpEHHETO CONPOTUBIIEHNS NCTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.

[IpoBepka BeimonHeHUs 3akoHa OMa ISl TOJTHOW LIETH.

W3ydyeHne BOIbTaMIIEPHBIX XapAKTEPUCTUK HEJIMHENHBIX 3JIEMEHTOB (JaMIIbl HaKaIUBaHUs
WJIH TOJYIPOBOJAHUKOBOIO AUOAA).

Omnpenenenre paboThI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3UCTop.

Omnpenenenne MOIHOCTH AIEKTPUYECKOr0 TOKA, BBIAEIEMOM Ha PE3UCTOPE.

Omnpenenenne KI1/] HarpeBatens.

HccnepoBanne MarHUTHOrO B3aUMOJACUCTBHUS IOCTOSSHHBIX MArHUTOB.

W3yueHre MarHuTHOI'O MOJIS TOCTOSIHHBIX MarHUTOB IPU UX OObEAMHEHUH U PA3JICIICHUH.

NccnenoBanuie qeicTBUS 3JEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBHUS KATYIIKH C TOKOM M
MarHuTa OT CHJIbl U HaIlPaBJICHUS TOKA B KaTYIIKE U OT HAIWYHs (OTCYTCTBUSA) CEpACYHHKA B
KaTyIIKe.

N3ydeHue neiicTBUSI MArHUTHOTO TOJISl HA POBOJHUK C TOKOM.

KonctpynpoBanue u u3ydenue paboThl JIEKTPOIBUTATENS.

N3mepenue KIIJ{ anexTpoaBUraTebHOM yCTaHOBKH.

OnpIThl MO HCCIEIOBAaHUIO SIBJIGHUS JJIEKTPOMAarHUTHONM WHAYKLUUU: UCCIEI0BaHUE
W3MEHEHU 3HAYEeHMs U HAPABJICHUS] MHAYKIMOHHOTO TOKa.

Conepxxanue 00yuyeHus B 9 kjacce

Mexannueckne siBJeHHUS.
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Mexannueckoe nBuxeHue. MatepuanbHass Touka. CrnocoObl ONUCAHHUS MEXaHHYECKOIO
JBUKCHUS: TaONMMuHBIA, rpaduueckuii, aHanutuueckuid. Cucrema orcuéra. OTHOCUTENHHOCTD
MEXAHUYECKOT O IBH)KEHUS.

BexTopHble BEIMYMHBI, ONEpallMM C BEKTOpaMH, IPOEKLUUU BeKTopa. Paanyc-BeKTop
MaTepualbHOW TOYKH, MEPEMEIIEHNE Ha IJIOCKOCTH. PaBHOMEpHOE MPSIMOJIMHEWHOE IBUKCHUE.
HepaBHoMepHOe mnpsiMonuHeHoe aBmkeHue. CpenHsAs U MIHOBEHHas CKOPOCTh Tela IIpH
HEPAaBHOMEPHOM JIBIDKCHHH.

Yckopenue. PaBHOyckOpeHHOE NPSIMOIMHEHHOE [BUIKEHHE. YCKOpEHHE CBOOOIHOIO
najgeHus. Onertel [Nanumnes.

I'paduueckast HTEpIpETAHS YCKOPEHUS, CKOPOCTH, MIPOMICHHOTO ITYTH M TIepEeMEIECHHS
JUTSL IPSIMOJIMHENHOT O JABUKEHUSI.

JIBr>xkeHue Tela, OpOIeHHOr 0 MO/ YIJIOM K TOPU30HTY.

JIBrm>keHre 1o OKpYXHOCTHU. JIMHElHass CKOpOCTh, YIJIOBask CKOPOCTh, MEPUOJ] M 4acTOTa
oOpaleHusi Mpu PaBHOMEPHOM JBHKEHHHM MO OKpPYKHOCTU. CKOpOCTh M YCKOpPEHHE MpH
JBUKEHUHU 110 OKPYKHOCTH.

Bexkrop cunsl. PapHozelcTByrOmMas cuia.

[TepBriit 3akon HeroTona. Bropoii 3akon HeroTona. Tperuit 3akoH Herorona. ITpunHimn
CYIIEPIIO3ULIUU CUIIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHHSs: cujia TPEHHsI CKOJBXEHUS, CUJIa TPEHUS
MOKOs1, Apyrue Buabl Tpeuus. KoagduuueHt tpenus.

JIBU>KEHHE TEJ O OKPYKHOCTHU O] AEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymin u noasémHas cuna Kpbuia. COBpeMEHHBIE JIETATENIbHBIE allllapaThl, Cy1a
Ha MOJBOJAHBIX KpPbUIbSIX, QHTHUKPBLIO Ha CKOPOCTHBIX aBTOMOOWIAX. J[BM)KeHHE Moe3da Ha
MarHMTHOM MOJYIIKE.

Cuia TsKeCTH U 3aKOH BCEMUPHOT'O TSATOTEHUA. J[BUKEHUE Tell BOKPYT FPaBUTALMOHHOTO
nentpa (B ToM uncie mianet Bokpyr Comuna). [lepBas kocMuueckasi ckopocTs. HeBecoMocTs 1
Meperpy3KH.

PaBHOBecue marepuaabHON TOUKU. AOCOMIOTHO TBEPI0E Teno. PaBHOBecHe TBEpaOro Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Ttema. W3meHenume wummnynsca. Mmnynsc cunbl. Yopyroe u - Heynpyroe
B3aMMOJICHCTBUE. 3aKOHBI U3BMEHEHUS U COXPaHEHUsI UMITYJIbca. PeakTHBHOE JBUKEHUE.

Mexanndeckass paboTa ¥ MOIIHOCTh. PaboTa CWiI TshKECTH, ympyroctw, TpeHus. CBs3b
sHepruu U paborsl. [loTeHumanbHas SHEprus Tejia, MOAHSITOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenuumanbHas sHeprus cxxkatoil npyxkunbl. Kunernueckas sneprusi. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYECKON SHEPTHUH.

JdemoHcTpaumnu.

Habnroienue MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TN OTCUETA.

CpaBHeHue MyTel ¥ TPAaeKTOPHUI ABM>KEHUS OTHOTO U TOTO XK€e TeJla OTHOCUTEIBHO Pa3HbIX
TeJl OTCYETA.

N3mepenne cCKOpoCTH U yCKOPEHUSI IPSMOIMHENHOT O IBUKEHUSI.

HccnenoBanne Npu3HaKoB paBHOYCKOPEHHOI'O JIBUKEHUS.

Habmtonienue nBu>keHus Tena no OKpyKHOCTH.

Habnionenne MexaHMYeCKHUX SIBICHUM, MPOMCXONAIIUX B cucteme orcuéra «Temexkan
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTENbHO KaOuHeTa (PU3HKH.

HaGmronenue paBHOBecHsi Tein, CBOOOMHOIO TajeHUsA, KojeOaHWs MasTHUKA B
WHEPUHAJIBHBIX CUCTEMAaxX KaK IMOATBEPKACHHE MPUHIIMIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTh YCKOPEHHUSI TeJla OT €ro MacChl U JCHCTBYIOLIEH HA HErO CUIIBL.

Habntoienue paBeHcTBa CHII IPU B3aUMOJICHCTBUH TEII.

N3meHeHune Beca Tena npyu yCKOPEHHOM JIBHXKCHHH.

Ilepenaua nmmynbca nIpyu B3aUMOAEHCTBUM TEIL.

[Ipeobpa3zoBaHus SHEPTUU NPU B3aUMOAEHCTBUH TEJI.

CoxpaHeHue UMITyJIbca PU a0COTIOTHO HEYNIPYTrOM B3aWMOJIEHCTBHUU.
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CoxpaHeHue UMIyJIbCa IPU YIPYTroM B3aUMOJICUCTBHH.

Habnronenue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHHe YHEpTUU TIPU CBOOOHOM TMaJICHUH.

CoxpaHeHue SHEPruu Ipy JIBUKEHUU TeNa MOJI AEHUCTBUEM MPYKUHBI.

JlabopaTopHbie padoThI M ONBITHI.

KoHncTpyrnpoBanue Tpakra Jyisi pa3roHa U JalbHEUIIEro paBHOMEPHOI'O JBUKEHMS IIapHKa
WM TEJIEKKHU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBXKEHUS Opycka WIM [JBM)KEHHUS IIapUKa I10
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne YCKOpeHHUsi Telda IMpPU PAaBHOYCKOPEHHOM JBM)KEHMM I0 HAaKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IMpPHU PAaBHOYCKOPEHHOM [JBM)KEHUU 0Oe3
HAYaJIbHOW CKOPOCTH.

[IpoBepka rumnoresbl: €ciav NpU PaBHOYCKOPEHHOM JIBUKEHHUU O€3 HayalbHOW CKOPOCTH
IIYTH OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BpEMEHA OAMHAKOBBI.

WccnenoBanue qBUKEHMS Teja, OpPOIIEHHOT O MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBXKEHUS OT CHIIbl HOPMAJIbHOI'O IaBJICHUS.

Omnpenenenne k03 HUIMeHTa TPEHHS CKOJIbXEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

HccnenoBanye 3aBUCUMOCTU CHIIBI YIIPYTOCTH, BO3HMKAIOLIEH B IPYKUHE, OT CTENEHU
nedopMaluy npyxuHbI.

Omnpenenenue paboOTBl CWIIBI  TPEHUS TIPU PABHOMEPHOM JIBIDKEHHUHM Tella  T10
TOPU30HTAIbHOM IOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIOPYTOCTH MpH MOABEME TIpy3a C HCHOIb30BAHUEM
HETOABIKHOT'O U TOIBUYKHOTO OJIOKOB.

Mexanuyeckue KoJe0aHUs U BOJTHBI.

Koneb6arenbHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTUKU KOJEOaHUIl: MepHoi, 4acrora,
amruTyaa. 'apMoHnueckue konebanus. 3aTyxaromue Kojaebanus. BeiHyk/ieHHbIe KoIeOaHus.
Pesonanc.

MaremaTtuueckuil U npyKuHHbIN MasTHUKH. [IpeBpalienue sHeprun npu KosuedareabHOM
JBUKECHHH.

Mexannueckue BodHBL. IIpomonbHble M nonepedyHble BOMHBL. CBONCTBA MEXaHUYECKHX
BOJIH: MHTeppepeHuus M audpakuus. J[nuHa BOTHBI M CKOPOCTh €€ pacHpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u orpaxkeHue 3ByKa. [ poMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MH}pazByk u ynbTpa3Byk. lcnonb3oBaHue ynbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

JdeMoHcTpanuu.

Habmonienue xonebanuii Tel noja JeMCTBUEM CHITBI TSYKECTH U CHIIBI YIPYT'OCTH.

Habnronenue koneGaHuii rpy3a Ha HUTH M Ha IPYXXHUHE.

Habmroienue BBIHYKICHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U ONEPEYHbIX BOJIH (HA MOJEIN).

Habmtonenue nnrepdepeHnu 1 Judpakiuy BOJIH Ha TOBEPXHOCTU BOJIBL.

Habnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4acTOTHI.

AKyCTHYECKHI pE30HAHC.

JlaGopaTopHbie padoThI M ONBITHI.

Omnpenenenue 4acTOTHI U NepHUoia KoeOaHni MaTeMaTUYeCKOro MasTHUKA.

Omnpenenenre 4acToThl U epuojia KosiedaHuil Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia KOJIeOaHUH Tpy3a Ha HUTH OT UIMHBI HUTH.

HccnenoBanue 3aBHCHMOCTH TepuoAa KoJeOaHWHM NPYKHMHHOTO MasTHHUKAa OT MacChbl

rpysa.
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[IpoBepka He3aBUCUMOCTHU Mepuoa KojebaHuil rpy3a, MOABEIIEHHOT 0 K JEHTE, OT MaccChl
rpys3a.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCIMOCTh TIEPUOAA KOJIEeOaHU W MPY>KUHHOTO MAasiTHUKA OT
MacChI Tpy3a U )KECTKOCTH TPYKUHBI.

N3mepenne yckopeHus CBOOOAHOIO MaIeHHUS.

JIeKTPOMATHUTHOE I0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE IMoje. ODJEeKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosH. [IIkana snexkTpoMarHuTHBIX BOJIH. ICnob30BaHME 371€KTPOMATHUTHBIX BOJIH 1711 COTOBOU
cBs3u. Pagnonoxkanus. Kocmuueckas cBsi3b.

OnekTpomMarauTHas mpupoaa cBera. CkopocTh cBera. BomHOBBIE CBOICTBa CBeTa:
uHTephepeHIns U TudpaKius.

JdemoHcTpaunu.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

HNurepdepentius u qudpakius cBeTa.

JlaGopaTopHble padoThl U ONBITHI.

W3yueHne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO TenedoHa.

[IpoBenenue onbITOB MO HAOMIOACHUIO HHTEp(DEepeHIINN U TU(PAKIINH CBETA.

CaeToBbI€ SIBJICHHS.

JlydyeBass Mozenb CBeTa M reomeTpudeckas ontuka. Mcrounuku csera. [IpsamonuHeitHoe
pacnpoctpanenure cera. 3atMenusi Conmnua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkaino.
3akoH oTpaxkeHus cBeta. [locTpoeHue n3o0pakeHuid, CHOPMUPOBAHHBIX 3EPKATIOM.

IIpenomnenune cBera. 3akoH npenomiieHuss cBera. llomHoe oTpaxeHue cBeTa.
Hcnonp3oBaHue MOIHOTO OTPAXKEHUS B ONTHUYECKUX CBETOBOAX, ONITOBOJIOKOHHAS CBA3b.

JIunza, xox nydeir B nuHze. Dopmyna ToHkoi nuH3BL I[locTpoeHue u3z00pakeHHi,
chOpMUPOBAHHBIX TOHKOM mauH30M. OmnTHyeckas cuctema ¢oroanmapara, MUKPOCKONA H
Tesneckona. a3, kak ontuyeckas cucrema. bau3opykocTs U JaibHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HpioToHA. CrioykeHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

JdeMoHcTpanuu.

[IpsiMonuHetHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300pakeHUi B MJIOCKOM 3€pKaJie.

[Ipenomnenue cBera.

Onrtuueckuii CBETOBO/.

Xon ny4eil B coOuparolei InH3e.

Xop JTy4er B pacCeuBarOLIEH JTMH3E.

[Tony4yeHnue n300pakeHUi C MOMOILBIO JIUH3.

[Tpunnun neiictBus doroarnmnapara, MUKPOCKOINA U TEJIECKOa.

Momens ri1aza.

Pasnoxxenue 6enoro cBera B CHEKTP.

ITomyuenue 0enoro cBeTa Npu CIOKEHUHU CBETA Pa3HBIX LIBETOB.

JlabopaTopHble paGoThl M ONBITHI.

HccnegoBanue 3aBUCUMOCTHU yrila OTPa)KEHUsI CBETOBOIO JIy4ya OT YIJia MaJICHUS.

W3yueHne cBOMCTB N300paKeHNS B TUIOCKOM 3epKale.

HccnenoBanue 3aBUCUMOCTH yrja IpeIOMIIEHUS OT yrijla MaJieHUus CBETOBOrO Jiydya Ha
TPAHUIIE «BO3LYX—CTEKIION.

[Tonydenue n300pakeHUii ¢ TOMOIIBIO COOUPAIOIIEH TNH3HI.

Omnpenenenre (OKYCHOIO pacCTOSIHUSI U ONTHYECKON CHJIbI COOMpArOIei TMH3bI.

OnBITHI 11O Pa3IOKEHUIO OETOro CBETa B CHIEKTP.

OneITEI MO BOCTIPUSATHIO I1[BETA NPEIMETOB MPH WX HAOMIOJCHUH Yepe3 IBETOBBIC

(GUITBTPEL.
KBanroBkIe siBJIeHHS.
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Omnertel Pe3epdopna u mranerapuas mozenb aroma. Monens atoma bopa. Ucnyckanue u
norJormieHe ceera aroMoM. KBaHThl. JInHeHvyaTbie CIEKTPHI.

PammoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hykinonnas mopens aromHoro sapa. M3oronbel. PammoaktuBHbIe mpeBpamneHus. [lepuon
noiypacnaza aTOMHBIX sifep. JleficTBuE pajlOaKTUBHBIX U3TYYEHHH Ha >KUBBIE OpraHU3MBI.
3ammTa OT paguO0aKTUBHOIO U3IyYEHHUS.

SnepHble peakuuy. 3aKOHBI COXpPaHEHMsI 3apsA10BOI'0 U MACCOBOT0O YUCENl. DHEPrusi CBS3U
aToMHbIX snep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTe3a M jAeieHus sgep. VcTouyHUKH
sHeprun ConHua u 3BE3A. SnepHas SHepreTHka. OKOJOTMUYECKHE MpOoOJIEMBl sIIEPHOM
SHEPreTHKU.

JdemoncTpauuu.

CrieKTpspl U371y4€HUs U TOTJIOIEHUS.

CrieKTphl pa3IUyHBIX Ta30B.

CnekTtp BOgOpO/IA.

Habmtonenue TpekoB B kamepe Bunbcona.

Pabota cuéTuynka HOHU3HPYIOUINX U3ITYIECHHH.

Peructpanus uznydeHus NpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.

JlaGopaTopHble padoThl U ONBITHI.

Habnronenue CIUTOMIHBIX M IMHEWYAThIX CIIEKTPOB U3Ty4YCHUSI.

HccnenoBanre TPEeKOB: HU3MEpPEHHE DSHEPrMM YacTUIBI IO TOPMO3HOMY HyTH (1O
¢dororpadusam).

W3mepenue panoakTUBHOro (hoHa.

IoBTOPHTEIBLHO-0000 A0 MOLYIb.

[ToBTOpHUTENBHO-0000IIAIOMIMK ~ MOAYAh  MpEJHA3HAYeH Ui  CHUCTEMaTH3aluu |
000011IeHHs IPEIMETHOT0 COJICPKAHUSA U OIBITA JeITeIbHOCTH, TPUOOPETEHHOTO MPU U3YUYECHU U
BCEro Kypca (U3MKM YriIyOJIEHHOTO YPOBHS, a Takke s MOATOTOBKM K OCHOBHOMY
rocy/1lapCTBEHHOMY 9K3aMeHy 10 (pusmke.

B nponecce uzyueHuss 1TaHHOr0 MOJYJISl PEAIM3YIOTCS U MOJIy4aroT JaJbHEHNIIEE pa3BUTHE
ydeOHbIe JEWUCTBUS, OO0ECIEYMBAIONINE JOCTIDKEHHE TMPEIMETHBIX M METalpeIMETHBIX
pe3ynbTaToB OOyueHUus, (GOpMUPOBAHHUE ECTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSCHEHUE U
OIMCaHUE SBJICHUI HAa OCHOBE NMPUMEHEHUs (PU3MUECKUX 3HAHUH, UCCIIEeI0BATEIbCKUE NeHCTBUS
(BBIIBMKEHHE TUIIOTE3, TTOCTAHOBKA II€JIM M IJIAHUPOBAHUE MCCIEAOBAHUS, aHAJIU3 JaHHBIX U
TOJTyYCHHUE BHIBOJIOB).

[IpenmoututensHoil  (opmMoOil OCBOSHHS MOAYNS SBISETCS MPAKTUKYyM, MporpaMma
KOTOPOI'O BKJIFOUAET:

pelleHre 3ajayd, OTHOCSIIMXCS K Pa3IMYHBIM pas3zesiaM M TeMaM Kypca (pU3uKd, B TOM
4KClIe 3a7a4, UHTETPUPYIOIIMUX COAEPKAHUE PA3HBIX Pa3eiioB;

BBINIOJIHEHHE J1a00paTOPHBIX padOT U ONBITOB (BKJIKOYasi pabOThl M ONBITHI U3 MEPEUHEN K
paszenaM Kypca) B YCIOBHUSIX CaMOCTOSITENIBHOTO IJIAHUPOBAHUS MPOBEICHUS HCCIEI0BaHUS,
BbIOOpa U 00OCHOBAHUSI METOJIa U3MEPEHUS BEJTMYUH, COOPKH 3KCIIEPUMEHTAIbHON YCTaHOBKH;

BBINIOJTHEHHE NMPOOJIEMHBIX 33JaHU I IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3agaHus 1o
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH), B TOM YHCJI€ 33JJaHUN C MEKIIPEAMETHBIM CO/IEPKAHUEM;

paboTy Hax TPYNNOBBIMH WM WHIUBUAYAIbHBIMH TPOEKTaMU, CBSI3aHHBIMU C
CoJiepyKaHuEeM Kypca (PU3UKH.

N3ydyeHne moBTOPUTENbHO-0000IIAIOMIET0 MOIYJISI MOXKET 3aKaHYMBAThCSI MPOBEACHUEM
JMarHOCTUYECKON paboThl 3a Kypc (pU3UKK YriIyONEHHOrO YpPOBHS, BKIIOYAIONIEH 3aJaHUS
pa3sHOro ypOBHSI CIIOKHOCTU. Pe3yibTaThl BBINOJHEHUS JAWArHOCTUYECKOM paboThl MOryT
MOKa3bIBaTh CTETIEHh TOTOBHOCTH O0YUYAIOMIUXCS K OCHOBHOMY T'OCYJapCTBEHHOMY dK3aMEHY I10
¢u3nke, a TaKXKe CBHUICTEILCTBOBAThH O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.
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Ili1anupyembie pe3yabTaTbl 0CBOCHUA (PpU3UKH (YIri1y0JIéHHBII YPOBEHb) HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMs

W3ydyenue @u3uku Ha YpOBHE OCHOBHOIO 0O0IIero oO0pa3oBaHMs HAlpaBiIeHO Ha
JOCTH)KEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U IPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprare wu3ydeHus ¢U3NKH HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Yy
oOydaromierocst 0yayT chOpMHPOBAHBI CIIEIYIONTNE TUIHOCTHBIC PE3YIbTaThl B YaCTH

1) naTpUOTHYECKOro BOCIIUTAHUS:

MPOSIBIIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hn3nyecKoit
HAYKU;

LIEHHOCTHOE OTHOLLIEHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB,;

2) rpaXJaHCKOT0 M yXOBHO-HPABCTBEHHOT'O BOCITUTAHHUSL:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJCHUU OOIIECTBEHHO 3HAYMMBIX M ATHYECKHX
po0seM, CBI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM TOCTIKEHUH (PpU3HKHY;

OCO3HAaHUE BaKHOCTH MOPATbHO-3TUYECKUX NMPUHIIMIIOB B JIEATEIbHOCTU YYEHOTO;

3) 3CTEeTHYECKOT0 BOCIIUTAHHMS:

BOCIIPHSITHE 3CTETHMUECKMX KaueCTB (U3NYECKOM HAayKu: €€ IrapMOHUYHOI'O IOCTPOCHMS,
CTPOTr'OCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IICHHOCTH HAYYHOT'O TO3HAHUSI:

OCO3HAHUE LEHHOCTU (PU3MUECKONW HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HaHWs MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHIIEH cocTaBIsIOIEN KyAbTYpbI;

OpPHEHTAlMsI B JICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX TMpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBL;

pa3BUTHE HAYYHOM JH0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHUsI KyJIbTYpPhI 30POBbS ¥ IMOLIMOHAILHOTO OJIar oMoy s :

OCO3HAHWE IEHHOCTH 0e30MacHOro obpas3a XHU3HH B COBPEMEHHOM TEXHOJIIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl 0O€30IacCHOrO IIOBEJEHUS Ha TpaHCIOpTe, Ha Joporax, cC
AJIEKTPUUYECKUM U TETIJIOBBIM 000pYI0BAaHUEM B IOMALTHUX YCIIOBHSIX;

c(OpMHUPOBAaHHOCTh HaBBIKA peQIIEKCHUH, PU3HAHUE CBOETO MpaBa Ha OMHMOKY M TaKOro
e IIpaBa y Apyroro 4eaoBeKa;

6) Tpy1OBOTr0O BOCIIUTAHUSI:

aKTUBHOE y4yacTHE€ B PEUICHHM NPAaKTUYECKUX 33Jau (B paMKax CeMbH, 00pa30BaTENIbHOMN
OpraHu3allM, HACEeJICHHOr0 IyHKTa, POAHOIO Kpas) TEXHOJOTMUECKOW U COLUAIBbHOU
HaIpaBJICHHOCTH, TPEOYIOLIMX B TOM YUCIIE U PU3NUECKUX 3HAHUM;

MHTEpEC K MPAKTUIECKOMY U3YUEHHIO PO(ECCHid, CBA3aHHBIX C (PU3UKOIA;

7) DKOJIOTHYECKOr'0 BOCITUTAHHS:

OpMEHTAallMsl Ha NpUMEHEHHE (U3UYECKUX 3HAHUM Uil pelIeHus 3ajad B 00JIACTH
OKpYXKarollel cpebl, TUIAHUPOBAHUS TIOCTYIKOB U OLEHKH MX BO3MOMKHBIX IMOCTEACTBHUA IS
OKpY’Karolllen Cpeibl;

OCO3HaHUE II100aJIBHOI0 XapakTepa HKOJOTHUYECKUX MPOOIeM U yTeH UX peleHus;

8) aganTanuu K M3MEHSFOLIMMCS YCIIOBUSIM COLIMAIIBHON M IPUPOTHOM CpeIbl:

MOTPEOHOCTh BO B3aUMOJICHCTBUM TIPU  BBHINOJHEHWH HWCCICAOBAHUNA U TPOCKTOB
(bu3nvecKoil HapPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO e TebHOCTh;

noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHWH, YMEHHU (HOPMYIHPOBATH HJIEH, TOHATHS,
TUIIOTE3bI O PU3NYECKUX 00BEKTAX U SABICHUSIX;

OCO3HaHUE J1e(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

TUTAHUPOBAHKE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUH;

CTpEMJICHHE aHAIM3UPOBATh U BBISIBIIATh B3aMMOCBSA3M IPUPOABI, 0OIIECTBA U SKOHOMHKH,
B TOM YHCJIE C UCIOJIb30BAHUEM (PU3HUECKUX 3HAHUM;

OllEHKa CBOMX JACUCTBUH C Yy4ETOM BIMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOMKHBIX
IJ100aJIbHBIX MOCIEACTBUH.
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B pesynbraTe nzydenus pusuku (yriyoJE€HHBIH YpPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi y oOydaromerocss OyayT copMUpOBaHBI MeTampeIMETHbIE pPe3yIbTaThl,
BKJIIOUAIOINIME TIO3HABATENbHBIC YHHUBEpCaJIbHbIC YUeOHBIC MCHCTBHS, KOMMYHUKATHBHBIC
YHHBEPCAITbHBIC YICOHBIC ICHCTBUS, PETyISITHBHBIC YHHBEPCAIbHBIC YICOHBIC ICHCTBUS.

OBnasieHre yHUBEPCAIbHBIMHU Y4€OHBIMU [T03HABATEIbHBIMU JICHCTBUSMU :

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBIISITh WM XapaKTEPU30BaTh CYIISCTBCHHBIC TPU3HAKH OOBEKTOB  (SBIICHUH),
KJIaCCU(UIIMPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYMS B paccMaTpuBaeMbIX (haKTax, JaHHBIX U
HaOJTIOICHUSX, OTHOCSIIHNXCS K (PU3UICCKUM SIBIICHUSM;

BBISIBJISITh NIPUYMHHO-CIICAICTBEHHBIE CBA3M MPU M3y4eHUH (U3MYECKUX SIBICHUH U
MPOIECCOB, MPOBOAUTH BBIBOJIBI C HWCHOIb30BAaHUEM JIEAYKTUBHBIX M WHIAYKTUBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUITOTE3bI O B3AUMOCBS3SIX (PH3UICCKUX BEITHYNH;

CaMOCTOSITENTLHO BBIOMPATh CIIOCO0 pemieHus y4ueOHoW (u3nuecKkod 3amauu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pELICHHS, BHIOOpP Hamboliee MOIXOISIIEr0 ¢ YIYETOM CaMOCTOSITENIEHO
BBIJICJICHHBIX KPUTEPHEB).

2) 6a30BbBIC UCCIIEI0BATEILCKUE ICUCTBUS:

MCIIONB30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHNUS,

MIPOBOJUTH 1O CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (hHU3HUECKUN
9KCIIEPUMEHT, HEOOJbILIOE UCCIIeI0BaHUE (PU3NYECKOTO SBIICHUS;

OLIEHWBAaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIMIO, TOTYyYEHHYIO B XOJ€
WCCIICTOBAHMSI WITH DKCTIEPUMEHTA;

CaMOCTOSATEILHO (OPMYITUPOBATH 00OOIIEHUS U BBIBOJBI 110 Pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/ICHUS, OIBITA, UCCIICIOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JaNbHEWIee pa3BUTHE (U3UUYECKUX IPOILECCOB, a TaKKe
BBIJIBUTATh IIPEIITOIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTCKCTaX.

3) pabora c nHpOpMaITHECH:

MPUMEHSITh pa3IMYHbIe METOMAbl, MHCTPYMEHTHI M 3ampochl MpH TOUCKEe U O0TOOope
MH(GOPMALIUY WK TAHHBIX C YIETOM MPEUIOKEHHON ydeOHOM (hPM3NYecKOoil 3a1auu;

aHaAJIM3UPOBaTh, CHUCTEMATH3UPOBATh W MHTEPHPETHPOBATH WHGOPMAIMIO Pa3TMYHBIX
BHJIOB U (DOpM TIpeICTaBICHMUS;

OLICHUBATh HAI&KHOCTh WH(GOPMAIUU IO KPUTEPHSIM, MPEITOKCHHBIM YYUTEIIEM HITU
chOpMyIUPOBAHHBIM CAMOCTOATENHHO;

CaMOCTOATENFHO BBIOMpATh ONTUMANBHYIO (OpMYy TpeACTaBieHHUs HHPOPMAIUU U
WJUTIOCTPUPOBATH pelIacMble 3a7aui HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU TpaduKoi u
X KOMOMHAIHUSMH.

OBnaseHne yHUBEpCATbHBIMA Y4€OHBIMU KOMMYHUKATUBHBIMU JCHCTBHUSIMHU:

1) oOmienue:

B Xo7ie 00CYyXIeHHUsT yaeOHOTro MaTepuasa, pe3yIbTaToB JJa0OpaTOPHBIX PA0OT M MTPOCKTOB
3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOM TeMbl M BBICKA3bIBaTh HJEU, HAICICHHbBIC Ha
pelIeHre 3a71a9u U TOoJIepKaHue OOIICHIS;

COIIOCTABJIATh CBOM CYXKJICHUS C CYXKICHHSIMH JIPYrUX YYaCTHHKOB JHaJiora,
Oo0HapyKUBaTh pa3INyure U CXOACTBO MO3UIINIA;

BBIPQXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTAX;

MyOMMYHO  TMPEJACTaBIATh  PE3YNbTAaThl  BBIOJHEHHOrO  (DM3MYECKOTO0  OIbBITa
(aKCTIepUMeHTa, UCCIIEeI0OBaHUSs, IPOCKTA).

2) cOBMECTHAs JeSTENbHOCTh (COTPYIHUYECTBO):

MMOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBUAYAILHOH pabOThI mpu
pelIeHnH KOHKPETHOM (pU3NYecKOl MPoOIeMbl;

NPUHUMATh LEJIM COBMECTHOM JESATEIBbHOCTH, OPraHM30BbIBATH JEUCTBUSA 10 €€
JTOCTIKEHUIO: PACIIPEIeNIATh POJIM, OOCYXKIAaTh MPOILIECCHl U PE3YJIbTaThl COBMECTHOM PaboTHI,
0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;
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BBINIOJIHATH CBOIO 4YacTh pPabOThl, AOCTHTas KadyeCTBEHHOIO pe3yjbTara IO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JICHCTBUS C APYTUMHU YIEHAMU KOMAaH/IbI,

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO
c(OpMyJIUPOBAHHBIM Y4aCTHUKAMHU B3aUMOJICHCTBUSI.

OBnasneHue yHUBEpPCATbHBIMUA YU€OHBIMU PETYIATUBHBIMU JIEHCTBUSMU

1) camoopranu3zanusi:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTYAIMSIX, TPEOYIOMIMX IS PEIICHHS
(bu3nUecKuX 3HAHUI;

OPUEHTHPOBATHCS B PA3NUYHBIX TOAXOAAaX TMPHUHATHS pelieHud (MHAWBHIyaIbHOE,
MPUHSATHE PEIICHUS B TPYIIIE, IPUHATHAS PEIICHUI TPYIION);

CaMOCTOSATENBHO COCTaBIIATh AJITOPUTM pelIeHUs (GU3NYECKOW 3aJadd WU  IUIaH
UCCIIEIOBAaHUST C  Y4€TOM MMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh IpeiaraéMble BAPUAHThI PELICHUI;

MIPOBOANUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) caMOKOHTPOJb (pedIeKCHn):

JlaBaTh OLEHKY CUTYallMH U Mpeaararh IiaH €€ U3MEHEHUS;

OOBSICHATh MPUYMHBI JAOCTHXKEHUS (HEHOCTH)KEHUS) pe3yJbTaTOB ACATEIbHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTUBBHI B JICATEIBHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (PHU3UIECKOTO
WCCIIEIOBaHMsI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCA CUTYalluH,
YCTaHOBJICHHBIX OIMIMOOK, BOSHHUKIIUX TPYAHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

3) SMOIMOHATLHBIN MHTEJUICKT:

CTaBUTh ce0s HA MECTO JPYroro 4eiloBeKa B XOJi¢ CIOpa WM JUCKYCCUHM Ha Hay4HYIO
TEeMY, TOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JIPYTOrO0.

4) npunsTHE CEOS U NPYTUX:

MpHU3HaBaTh CBOE TMpaBO Ha OMMUOKY MpU pemieHuH (U3NYECKUX 3a1ad WiIH B
YTBEPKACHUSX Ha HAYYHBIE TEMBI H TaKOE JK€ MPaBoO JPYroro.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS IPOrpaMMBbI 1O (pusuke (yriyOnEéHHBIA yPOBEHB).

IIpenmeTHbIe pe3yJbTaThl 0CBOEHHSI MPOrPaMMBbI 0 (pU3HKe K KOHIY 00y4yeHusi B 7
KJ1acce:

[IpenmerHsie  pe3ynbTaThl  Ha  YIIyOJIEHHOM  ypOBHE  JIOJDKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTH y O0YUYAIOIIHUXCS YMEHUH

WCIONB30BaTh MOHATHSA: (PU3MYECKHE U XUMUYECKHE SIBICHUS, HAOI0ICHUE, SKCIIEPUMEHT,
MOJIeNIb, TUTIOTE3a, CIUHHIBI (PU3MYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMUYECKOE JIBI)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOIMHEHHOE), TPAEKTOpUs, pPaBHOACHCTBYIOIas cui, nAedopmanus
(ympyras, maacTU4ecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

paznuuath siBeHus (muddy3us, TEMIoBOe IBIKEHHE YaCTHUIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBHKEHUE, MHEPIUs, B3aUMOJACUCTBUE TEN, PaBHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHOM OChIO BpAlllEHUs, Nepeada 1aBJIeHUs TBEPABIMHU TEJIaMH, KUAKOCTAMU U
razaMi, arMoc(epHOe JaBlieHHUE; IJIaBaHUE TeJl, MPEBpALICHHUs] MEXaHHUYECKOH 3HEpPruu) Io
OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX TaHHOE
¢buznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (U3NYECKUX SIBICHUN B OKPY)KAIOIIeM MUpE (B TOM
yucne (pu3nveckue SBICHUsS] B MPUPOAE: MPUMEPHl JBHKEHUS C PAa3TUYHBIMH CKOPOCTSIMH B
JKUBOM M HEXXUBOU IIPUPOLE, ACUCTBUE CUII TSXKECTHU, TPEHHUsI, YIIPYTOCTU B IIPUPOJE U TEXHUKE,
BIMSIHHE aTMOC(EpPHOro [aBJICHUS Ha JKMBOM OpraHW3M, IIaBaHWE PHIO, pHIYard B TEJe
YeNoBeKa), MpU ATOM MEePEeBOAUTH MPAKTUUYECKYIO 3a/1ady B YUeOHYIO, BBIICIAThH CYIIECTBEHHBIE
CBOIiCcTBA (IpU3HAKHU) (PUINIECKUX SBICHUM;

OIKCHIBaTh M3Y4YEHHbIE CBOICTBA Tel W (PU3NYECKUE SIBICHUS, HCIONb3Yys (U3NUYECKUE
BEJIMUYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpEMs, IYyTh, CPEIHSs CKOpPOCTh, cHJa
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YIPYrOCTH, CHJIA TSDKECTH, BEC Tella, CUila TPEHUs, JaBJeHue TBEPAOro Tena, JaBjeHUE cToiba
AKHJIKOCTH, BBITAJKUBAIOIIAsA CHUJIa, MEXaHHuYecKkass padoTa, MOLIHOCTb, IUIEYO CHJIBI, MOMEHT
CHJIBL, KOX(QHUIMEHT IMOJE3HOr0 NEHCTBUS MEXaHM3MOB, KWHETHYeCcKas M MOTCHIHAaIbHas
SHEPrusi), MPU ONMMCAHUH MPABUIHHO TPAKTOBATH (DH3MUECKUI CMBICI UCTIONB3yEMBIX BEIMYWH,
uX OOO3HA4YEeHUs M EAWHUIBl (PU3NYECKUX BEJIWYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOLIUE
JAaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMH BEIHMYMHAMH, CTPOUTH TpadUKU H3Y4EHHBIX
3aBHCUMOCTEH (PU3MUECKHUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (U3NYECKUE SBJICHUS U IMPOLECCHI, MCIONb3Ys MpaBUiIa
CJIO’KEHMsI CHJT (BAOJIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuIIo
paBHOBecHsI pblyara (0JI0Ka), «30J10TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHMS] MEXaHUYECKOU
SHEPruM, IpH 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEeMaTHYECKOE BbIPAKEHUE,

CTPOUTH TPOCTHIE (PU3MUECKUE MOJENU PEATbHBIX OOBEKTOB, MPOIECCOB W SIBJICHUH,
BBIICJIATE NP 3TOM CYIIECTBEHHBIE U BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUH, TPUMEHATh (PU3NUECKUE MOJETH ISl O0bSICHEHUS (PU3NYECKUX MPOLIECCOB M PEIICHUS
y4eOHBIX 3a/1a4;

OOBACHATh (PU3MUECKHE SBJIECHHUS, NPOLECCH U CBOMCTBA TEJ, B TOM YHCIE B KOHTEKCTE
CUTyallUi MPaKTUKO-OPHEHTUPOBAHHOIO XapakTepa, M pellaTh KayeCTBEHHBIE 3aJlaud, B TOM
qrcie TpeOyIoIMe YMCIEHHOTO OLEHUBAHMS XapaKTEPHBIX 3HAUCHHH (U3NYECKUX BEIHYHH,
BbIOMPATh (DPU3UYECKYIO MOJIENb, BBIABIATH NPUYMHHO-CIEJACTBEHHBIE CBSI3M U BBICTPAUBATH
JOTMYECKYI0 LENOYKY pacCyKICHHH C HCHONb30BAHUEM H3YYEHHBIX CBOWCTB (DU3NYECKUX
SABJICHUH, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemate pacu€rHble 3ajaud (B 2—-3 AeWcTBUS) MO H3ydaeMbIM TeMaM Kypca (DU3HKH,
BbIOMpass (U3MUECKYI0 MOJEIb C MCIOIb30BAaHUEM 3aKOHOB U (OPMYI, CBS3BIBAIOLINX
¢u3nyeckue BENUYMHBI, 3alHMChIBATh KPAaTKOE YCIOBHE M pPa3BEPHYTOE pELICHHE 3aayH,
BBISIBJIATH HEAOCTAIONIME WM M30BITOYHBIC JaHHBIC, 0OOCHOBBIBATH BHIOOP METO/A PEIICHHS
3aJjauy, MCIIOJIb30BaTh CIPABOYHBIE JAHHbIE, IPOBOJUTH MaTEeMAaTH4YEeCKUE MpeoOpa3oBaHUs U
pacuérbl, OIEHMBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAueHHs (U3MUECKOW BEIMYUHBI U
OIIPENEINIATh Pa3MEPHOCTh (PU3MUYECKON BETMIMHBI, TOTYYESHHOM MPH PELICHUN 331a4H;

pacrio3HaBath MpoOJIEMBbl, KOTOPbIE MOXKHO PELIUTh MTPH MOMOIIN (PU3HUECKHX METOAOB, U
npeularaTb OPHUEHTUPOBOYHBIN CIIOCOO pelieHus,, B OMMCAaHUM MCCIEIOBAHUS pPACIO3HABATh
MIPOBEPSEMOE MPENIIONIOKEHNE (TUIIOTE3Y), UHTEPIIPETUPOBATh MOJIYYEHHBII pe3ylbTarT;

IIPOBOJUTH OIBITHI 110 HAOMIOJCHNIO (PU3NYECKUX ABJICHUH MM (U3NYECKUX CBOMCTB Tel
(muddy3us, TerIoBoe pacUIMPEeHHE Ta3oB, SBJICHHE HHEPIHMM, HM3MEHEHHE CKOPOCTH IIpH
B3aMMOJAECUCTBUM TeJ, Iepeladya JAaBJIECHUS JKUIKOCTbIO U Ta3oM, MPOSBICHHUE JEHCTBUS
aTMOC(epHOro JaBieHUs, JEHCTBUE IMPOCTBIX MEXAHU3MOB): ()OPMYIHPOBATH MPEANIOIOKECHHUE
(runore3y) 0 BO3MOXKHBIX pe3yibTaTax HaONIOIEHUIl, CAMOCTOSTENILHO COOMPATh YCTAHOBKY U3
M30BITOYHOT0 HaOOpa 000pynoBaHUS U (OPMYIIUPOBATH BHIBOJIBI,

MPOBOJUTHh TPSIMbIE W KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIHYUH (pacCTOsHHE,
IIPOMEKYTOK BPEMEHHU, Macca Teja, 00bEM Tena, cuja, TeMIepaTypa, MIIOTHOCTh KHUAKOCTU U
TBEPIOrO TeNa, CUiIa TPEHHUS CKOJNBKEHHsS, [aBJICHHWE BO3[yXa, BbITAJIKUBAIOIIAs CHIIA,
JefcTByIoNas Ha NOTPYKEHHOE B KUAKOCTH T€I0, KOA()(PUIIMEHT MONE3HOr0 IEHCTBUS IPOCTHIX
MEXaHU3MOB) C HCIOJIb30BAHUEM AHAJIOTOBBIX M LIM(POBHIX MPUOOPOB, 0OOCHOBBIBATH BBHIOOD
METOAa U3MepeHusi, (PUKCUPOBATh IOKa3aHUS NPUOOPOB, HAXOAWUTH 3HAUYECHUE H3MEPSIEMOM
BEJIMYUHBI C TIOMOIIBIO YCPEIHEHUS PE3YIbTATOB CEPUU M3MEPEHHIA U OIEHUBATh MOTPEIIHOCTh
HU3MEPEHUI;

MIPOBOJUTH HECIIOXKHBIE SKCIEPUMEHTAIbHbBIC HUCCIIEJOBAHUS 3aBUCHUMOCTEH (DU3NYECKUX
BEIMYUH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBMKYIIETOCS TeNa OT BPEMEHH IBIDKEHHS Tena,
CHJIBl TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMaJbHOIO JaBJIEHHs, KadecTBa 00pabOTKU
MOBEPXHOCTEH TN M HE3aBUCHUMOCTH CHUJIbI TPEHHUS OT IUIOLIAJU CONPHUKOCHOBEHUS TeJl, CHIIBI
YIPYrOCTH OT Y/UITMHEHHS MPYKUHBI, BBITAIKABAIONIEH CHIIBI OT 00BEMa MOrpYKEHHOW YacTH
TeJla U OT IUIOTHOCTH MJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT IJIyOMHBI, Ha
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KOTOPYIO MOTPYKEHO TEel0, YCIOBUM IUIaBaHMs TeJd, YCIOBUM paBHOBECHUS pbluara U OJIOKOB):
COBMECTHO C y4HTeneM (OpMyIHUpOBATh 3aJadyy M TUIIOTE3Yy HCCIEJOBAHUS, CAMOCTOSATEIHHO
IUTAHUPOBATh HCCIIEIOBAaHME, CaMOCTOSITEIbHO COOMpATh JKCIEPHUMEHTAIBHYIO YCTAHOBKY C
WCIIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABIATH MOTYUYEHHbIE 3aBUCUMOCTU (DU3HUECKUX BEIIMYUH
B BHJE TaOMUI[ U IpadUKOB, OIEHUBATh MOTPEUTHOCTH, MPOBOAUTH BBIBOJABI MO pe3ylbTaTaM
HCCIIEIOBAHMSI;

coOmoaTh MpaBWiIa TEXHUKU O€30MacHOro Tpyaa Mpu pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUIIEI AEUCTBUS MPUOOPOB U TEXHUUECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIAIOIINECS] COCYABI, OapOMETp, phlyar, MOJABMKHBIA W HEMOJBIKHBINA OJIOK,
HaKJIOHHAs TJI0CKOCTH;

XapaKTepU30BaTh MPUHIUIBI ICHCTBUSA U3yYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX TIPOLECCOB C HCIOJIB30BAHMEM HMX OMHMCAHUS (B TOM 4YMCIE: MOAINIMITHUKH,
YCTPOMCTBO BOJOMPOBOIA, THAPABINYECKAN TIpecc, CU(OH, MAaHOMETP, BBICOTOMEP, IMOPIITHEBOM
HAcoC, apeoMeTp), HMCIOb3ysl 3HAHHMS O CBOMCTBAaX (U3UYECKUX SIBICHHUH M HEOOXOIMMBbIe
(u3nvecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH M3YyYCHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX TNPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IMpU PpELIEHUH YyueOHO-
MIPaKTUYECKUX 3a7ay;

NPUBOAWTH MpUMEpPHl  (HAXOIWTh HWH(POpPMANMI0O O TpHUMEpax) MPAKTHIECKOTO
WCTIONB30BaHUS (PU3MYECKUX 3HAHWM B MOBCEIHEBHOM KH3HU UId oOecrieueHus: 6e30macHOCTH
npu oOpalieHuu ¢ npudopaMu W TEXHHUYECKUMH YCTPOMCTBaMH, COXPAHEHUS 370POBbS U
COOJII0/IEHUS. HOPM DKOJIOTMYECKOT 0 MOBEJICHHSI B OKpY Karollell cpee;

OCYILIECTBIATH OTOOP MCTOYHUKOB HH(pOpMaIK (pU3ndecKkoro coaepxkanus B MHTepHeTe,
CaMOCTOSTENFHO (GOPMYITUPYsl MOUCKOBBINA 3apoC, HA OCHOBE MMEIOIIMXCS 3HAHWH M MyTEM
CPaBHEHMSI  pPa3JIMYHBIX  HCTOYHMKOB  BBIIEIATH  HMH(OpMaLMio, KOTOopas  sBIseTcs
MIPOTUBOPEUUBON UM MOKET OBITH HEAOCTOBEPHOIA;

WCIONB30BaTh TMPHU BBHIMOJIHEHUHU YYEOHBIX 3aJaHUN HAYYHO-TIONMYISAPHYIO JUTEPATypy
(Gu3NYEeCKOro CcoaepKaHus, CIPABOYHBIE MaTepHaibl, pecypcsl ceTd VHTepHeT, BIaAeTh
npuéMaMl KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMalMuM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHE MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB HHGpOpMAUU (PU3NYECKOr0 COJIEp)KaHMs, B TOM 4HCIE MyOIUYHO MPOBOAMTH
KpaTKH1e COOOLIeHUs O pe3ybTaTax MPOEKTOB UM YUEOHBIX UCCIICAOBAHUM, IPU ATOM I'PAMOTHO
WCTIOJNB30BaTh M3YUYEHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, CONMPOBOXKIATH BBHICTYIIJICHHUE
Mpe3eHTalNEN;

IPU BBHINOJIHEHUN YYEOHBIX IPOEKTOB W HCCIEAOBaHUI pacnpenenirbs 00sS3aHHOCTH B
Ipynrne B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJayaMH, CIEJUTh 3a BBIIOJHEHHEM IIJIaHa
NeUCTBUM, OlEHUBaTh COOCTBEHHBIM BKJIaJ B JESITEIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aMMO/JICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

IIpenmeTHble pe3yJbTaTbl OCBOCHHMS NPOrpaMMBbl N0 (PM3HKe K KOHLY 00y4yeHusi B 8
KJjlacce:

[IpenmeTHble  pe3ynpTaThl  HA  yIUIYOJIGHHOM  YPOBHE  JOJDKHBI — OTpakaTh
c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIA:

HCIIONIB30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAJIMYECKHUE U aMOp(HBIE TeJa, HACHIIIIEHHBIH
U HEHACHILIEHHBIH TMap, CIOCOObl HW3MEHEHHMs BHYTPEHHEH JHEpruu, 3JIeMEHTapHBIN
ANEKTPUYECKHUI 3aps]], TPOBOAHUKH, MOMYIIPOBOJHUKH, NUDJIEKTPUKH, HCTOYHUKU TOCTOSHHOT O
TOKa, SJIEKTPUUECKOE M MAarHUTHOE TOJIsI, ONTHYECKasi CHCTEMa) U CUMBOJIMYECKUN S3bIK PU3UKH
P PEIICHUH Y4EOHBIX U MPAKTHUECKUX 3a7ay;

paznuuaTh  sIBIIEHUS (TEIJIOBOE€ pacHIMpeHHne (CkaTue), TEeIUIOBOE€ paBHOBECHUE,
MOBEPXHOCTHOE HATSHKEHHE, CMauMBaHUE, KaNWUISPHbIE SBJICHHUSA, HCIAapeHHe, KOHJEHcAIus,
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IJIaBJICHWe, KPUCTAUIM3AIUs, KUIIEHHE, CIOCcOObl Temionepenadyd (TErIoNpOBOIHOCTD,
KOHBEKIIUS, HW3Iy4YeHHUE), TEIJIOBbIE MOTEpH, SJCKTPHU3alUs TeN, B3aHUMOJCHCTBHE 3apsJioB,
JIEUCTBUS BJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBUE MAarHUTOB, JICHCTBUE
MarHMTHOTO TIOJISI Ha TTPOBOJIHUK C TOKOM) IO OMKMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHCE;

pacmo3HaBaTh MPOSBIICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUI B OKPYKAIOIIEM MUpPE (B TOM
yucie (PU3NYECKHe SIBJICHUS B MPHUPOJIC: MOBEPXHOCTHBIC M KANWJULSIPHBIC SIBICHUS B TIPUPOJIE,
KpUCTa/UTBl B Tpupone, wusnydeHne ConHIla, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHKE POCHI, TYMaHa, MHEs, CHEeTa, YJIEKTPUUYECKHE SIBICHUS B aTMOC(EPE, IITEKTPUIECTBO
JKUBBIX OpPraHU3MOB, MarHUTHOE Moje 3eMJIH, Apeid MOII0COB, POIb MAarHUTHOTO TOJS IS
YKU3HHU Ha 3eMJie, TTOJIIPHOE CHSTHUE), TIPH ATOM TIEPEBOIUTH MPAKTUUYECKYIO 33a/1a4y B YUEOHYIO,
BBIICTISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKH ) (DU3UYECKUX SBICHHUIA,

OIKCHIBaTh M3YYCHHBIC CBOMCTBA TeT W (U3WYCCKHE SIBJICHHS, WCHONB3YS (DH3MUCCKHE
BEJIMYUHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHsl, KOJUYECTBO TEIUIOTHI, paboTa rasa, yaelbHas
TEIUIOEMKOCTh BEIIECTBA, y/eNbHAas TEIJIOTa TUIaBIIEHUs, yaeNbHAas TEIIOoTa mapooOpa3oBaHuUs,
ylenbHas TEeIIoTa CrOpaHus TOIUTUBA, KOA()(DUIIMEHT MOJIE3HOTO JCUCTBUS TETUIOBOW MAIIWHBI,
OTHOCHUTEJbHAs BJIAXKHOCTh BO3/yXa, OJIEKTPUYECKHI 3apsj, Cujla TOKa, JJIEKTPUYECKOE
HalpshKEeHUe, conpoTruBiieHHe npoBoaHuka, DJC B 1Lenu MOCTOSHHOI'O TOKa, AJIEKTPUYECKOE
yIeIbHOE COIPOTUBICHUE BEIIECTBA, paboTa M MOIIMHOCTH JJIEKTPUYECKOr0 TOKA), TpHU
ONMKMCAHUHU TPABWIBHO TPAKTOBATh (DU3WYECKUN CMBICI HUCIOJIB3YEMBIX BEJIMYUH, WX
0003HAYEHUS U eIUHUIBI (U3MUYECKUX BEITUYMH, HAXOIUTh (POPMYIbI, CBS3BIBAIOIINE AAHHYIO
(hU3HYECKYIO BEIHYMHY C JPYTUMU BETUYMHAMU, CTPOUTH TpadUKu M3y4EeHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEITMYHH;

XapaKkTepu30BaTh CBOICTBA Tel, (U3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YSI OCHOBHbBIE
MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHHUS BEIIECTBA, YPABHEHUE TEIJIOBOTO
OasaHca, 3aKOH COXPAHEHHS IJICKTPUYECKOro 3apsinaa, 3akoH KyloHa, MpUHIUIT CyNepro3ulluu
AJICKTPUYECKUX ToNiel, 3akoH OMa mjis ydacTka renu, npaBmia Kupxroda, 3akon Oma s
MOJIHOM 1enu, 3akoH Jxoyns-JIeHna, 3aKOH COXpaHEHUsl SHEPruu, IMpPU 3TOM pas3linyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €70 MAaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH TPOCTHIE (U3UYECKUE MOJACIU pPEaTbHBIX OOBEKTOB, IMPOIIECCOB M SBICHUH,
BBIICTISITh NP STOM CYIIECTBEHHBIE M BTOPOCTEICHHBIE CBOWCTBA OOBEKTOB, MPOIIECCOB,
SIBJICHUW, TPUMEHSTh (PU3NYCCKUE MOJICIN TSI O0BSICHEHUS (DU3MIECKUX MPOIECCOB M PEIICHUS
y4eOHBIX 3a/1a4;

OOBSICHATH (PU3UYECKHE SBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallM MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, W peliaTh KaueCTBEHHBIC 3aJayd, B TOM
4yucie TPeOYIoINUe YUCICHHOIO OLCHWBAHHUS XapaKTEPHBIX 3HAYCHHH (PU3NUECKUX BEIUYHH,
BBIOMpaATh (DU3UUECKYI0 MOJEINb, BBISBISATh MPUUMHHO-CICACTBEHHBIE CBSI3M M BBICTpaNBaTh
JIOTHYECKYIO IIETOYKY PACCYXJICHHA C WCIIONB30BAHHEM H3yYCHHBIX CBOWCTB (PU3NUICCKHX
SIBJICHHUH, (U3NUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH M MOJIETIEH;

pemats pacy€THble 3a7aud (C HUCIONb30BaHHEM 2—3 ypaBHEHHil) M0 M3y4aeMbIM TeMam
Kypca ¢u3uKH, BbIOMpas (U3NYECKYI0 MOJENb C HCIOIb30BaHHEM 3aKOHOB U (hopmyd,
CBSI3BIBAIONINX (PU3MYECKHE BEIIMYMUHBI, 3aMUCHIBATh KPATKOE YCIOBUE M PAa3BEPHYTOE PEIICHUE
3a/laud, BBIABISATH HEJOCTAIOIIME MM H30BITOYHBIC JaHHbIE, OOOCHOBBIBATH BBHIOOP METOa
pelieHust 3aJadd, MCIOJIb30BaTh CIPABOYHbIC JaHHBIE, NPUMEHSAThH METOJbl aHaIn3a
pa3MEepHOCTEH, HCHOJMb30BaTh TpauUecKue METOABl  PEIICHWS  3aaad, MPOBOAUTH
MaTeMaTHYecKhe TMpeoOpa3oBaHUsl W Pacu€Thl, OIEHWBATh PEATMCTHYHOCTH TOJYYCHHOTO
3HaueHUs (PU3MYECKON BEIMYMHBI U OMNPEACNSATh Pa3MEPHOCTh (PU3UYECKOH BETUYHHBI,
MOJIYYCHHOMU TPH PEIICHUH 3a4a4u;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIMTH MPU IMMOMOIIN (PU3HUYECKHX METOJIOB, U
npeajaraTh OPUEHTHPOBOUYHBINA CIIOCOO pEIIeHUs, B OMHMCAHWU HUCCIICOBAHUS PACIIO3HABATH
MIPOBEPSIEMOE MPEINOIOKEHHE (TUTIOTE3Y), UHTEPIPETUPOBATH IMOTYyUYEHHBIN PEe3yNbTaT;
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MIPOBOJIUTH OIBITHI 110 HAOIIOJACHUIO (DPU3NYCCKUX SBIICHUH WM (U3NIECKUX CBOWCTB TEI
(KanmuJUIApHBIE SBJICHUS, 3aBHCUMOCTH JaBICHHS BO3llyXa OT €ro o0béMa W TEMIIepaTyphl,
CKOpPOCTH TIpoOllecca OCTBIBaHWsSI (HarpeBaHusl) NpU U3IYYCHUH OT [BETa WU3JIydaromei
(TIorJIOMIAOIIeH) MMOBEPXHOCTH, CKOPOCTh HCHAPEHHsI BOIbI OT TEMIICPATYPhl KHIKOCTH M
Iomaan € MOBEPXHOCTH, DIIEKTPU3ALHUS TEI W B3aWMOJICHCTBUE DIJIEKTPHUYECKHX 3apsJioB,
B3aUMOJICHCTBHE TMOCTOSHHBIX MAarHWTOB, BH3yalHM3allUs MAarHUTHBIX IOJEW ITOCTOSHHBIX
MarHMTOB, JICHCTBUS MAarHUTHOTO TOJII Ha MPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA,
CBOMCTBA  DJJICKTPOIBUTATENS  IOCTOSHHOTO  TOKa):  (OPMYJIMPOBATH  POBEPSEMOE
NpEANoIoKeHrue (THIOTe3y) O BO3MOXHBIX pe3ylbTaraX HaOJMIOJCHHH, CaMOCTOSATEIBLHO
coOmpaTh yCTAaHOBKY W3 HW30BITOYHOrO HaboOpa OOOpYZOBaHUS, ONUCHIBATH XOJ ONBITA M
(GbopMyITHpOBATH BHIBOJKI;

NPOBOUTH MpPSIMBbIE W KOCBCHHBIC HM3MEpEHHsI (DU3MYECKHX BEIHYUH (TeMIeparypa,
OTHOCHTENIbHAs BJIAXHOCTh BO3JyXa, CHJIa TOKa, HAINpPSDKCHUE, YJICNbHAs TEIIOEMKOCTh
BEIIECTBA, COIMPOTHBICHUE MPOBOJHHMKA, padOTa M MOIIHOCTh SJEKTPUYECKOTO TOKa) C
UCIIONIb30BAaHMEM AHAJOTOBBIX M IU(PPOBHIX MPHOOPOB, OOOCHOBBIBATH BHIOOp MeETOAA
u3MepeHus, GUKCUPOBaTh MOKa3aHUs MPUOOPOB, HAXOMUTH 3HAUCHHE M3MEPSIEMON BEJTMYMHBI C
MTOMOIIBIO YCPETHEHHS PE3YIbTaTOB CEPUU M3MEPEHUI U OLIEHUBATH MTOTPEITHOCT U3MEPEHUH;

NPOBO/IUTH JKCIIEPUMEHTAIILHBIC HWCCIEIOBAHMS 3aBUCHMOCTECH (H3MYECKUX BEITHMYUH
(3aBHCHUMOCTH JaBJICHUS BO3yXa OT €ro 00bEMa M HarpeBaHUs WM OXJIAXK]ICHUS, HCCIICIOBAHNE
SBIICHUS TEIUIOOOMEHA TIPH CMENIMBAHWW XOJOJHOM W TOpSYeH BOABI, 3aBUCHUMOCTD
CONPOTHBIICHHS TPOBOJHUKA OT €ro JUIMHBI, IJIONIAJH IOMEPEYHOr0 CEUYCHUS W YACIBHOTO
CONMPOTHUBIICHHS BEIIECTBA IMPOBOJHWKA, CHIBI TOKA, MPOTEKAIOLIETO0 Yepe3 IMPOBOIHHK, OT
HaINpPsDKEHHS Ha IPOBOIHUKE, UCCIICIOBAHUE MOCIIC0BATEIBHOIO U NMapaICIbHOTO COCMHEHHUI
MPOBOJTHMKOB): COBMECTHO C y4HTeJIeM (OPMYJIUpOBATh 3a/lauy M THIIOTE3Y HCCIICIOBAaHUS,
CaMOCTOSITENILHO TUIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTEIBHO COOMPATh SKCIIEPUMEHTAIBHYIO
YCTAHOBKY C HCIOJBb30BAaHHEM WHCTPYKIMH, MPEICTABIIATh IONYYCHHbIC 3aBHCHMOCTHU
(GU3NYEeCKUX BEIUYMH B BHIE TaOIUI] M TpadUKOB, OLEHUBATH IOTPEUIHOCTH, MPOBOAUTH
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEIOBAHHUS;

coOJIFO/IaTh TIpaBHIIa O€30IIACHOTO TPY/la IpH padoTe ¢ 1abopaTOPHBIM 00OPYIOBAHHUEM;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBHUS U3yYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKHX IPOIECCOB C HCIOJIB30BAHUEM HUX OINUCAHUs (B TOM 4YHCJE: CHCTEMa
OTOIUICHHWSI JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMmIepMerp, BOJIBTMETP, CUYETUHK
ANEKTPHUYECKON IHEPTUH, HIEKTPOOCBETUTEIBHBIE TPUOOPHI, HATPEBATEIBHBIC YIIEKTPOIPUOOPHI
(mpuMepBI), MPEJOXPAaHUTEIH U X MPUMEHEHHUE B OBITY M TEXHUKE, TPUMEHEHHE MOCTOSHHBIX
MarHMTOB, 3JEKTPOMAarHHTOB, 3JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA), MCIONB3Ys 3HAHHS O
CBOMCTBaxX (PM3UUECKUX SBICHHI, HEOOXOJMBIE (PH3HUECKIE 3aKOHBI M 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIC TEXHUYECKUE YCTPONUCTBA M M3MEPHTEIILHBIE IPUOOPHI IO CXeMaM
U CXCMAaTUYHBIM pPUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, IMCHUXPOMETpP, TUTPOMETP,
JIBUTATE]Ib BHYTPEHHETO CrOPAHUS, JIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbI AJIEKTPUUIECCKUX
LEeNel C MOCIe0BATEIbHBIM M MapalIeIbHBIM COSAMHEHUEM JJIEMEHTOB, pa3iiMyasi YCIOBHBIC
0003HaUCHHS JIEMEHTOB AJIEKTPUYECKHX IICTICH, CTIONIb30BATh CXEMBI H CXEMAaTUYHbIC PUCYHKU
M3YYCHHBIX TEXHHYCCKHX YCTPOMCTB, HM3MEPUTEIbHBIX NPHOOPOB M  TEXHOJIOTHYECKUX
MPOIIECCOB MPH PEIICHUH Y4EOHO-TPAKTHYECKUX 3a71ay;

NPUBOJUTH TPUMEPbl  (HAXOOUTh HWHPOPMAIMIO O MPUMEPax) MNPaKTHYECKOTro
UCIIOJIb30BaHMsI (PU3MYCCKUX 3HAHHI B IMOBCEAHEBHOM JKU3HU JUIs oOecredeHus: 0e30MacHOCTH
npu oOpalieHuu ¢ NpudopaMM W TEXHHUYECKUMH YCTPOHCTBaMH, COXPAHEHUS 370POBbS U
COOJIFO/ICHHST HOPM 3KOJIOTHYECKOT 0 TMOBEJICHUSI B OKPYKAIOILEH cpee;

OCYIICCTBIISATH TMOMCK WHpopManmu B HVHTepHETE, CcaMOCTOATENbHO —(opMymupys
MTOMCKOBBIH 3aMpOC, HA OCHOBE MMEIOLIMXCS 3HAHUI U CPABHEHHUS JOTIOJTHUTEIbHBIX HCTOYHHKOB
BBIJICIATH UHPOPMAIINIO, KOTOPast SIBJISETCS IIPOTHBOPEYMBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;
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UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAy4HO-IOMYJSIPHYIO JIMTEPATYypy,
CIIPaBOYHBIE MaTepHalbl, pecypchl ceTh MHTEepHeT, BiIafeTb NpUEMaMU KOHCIEKTUPOBAHMS
TEKCTa, MpeoOpa3oBaHus MH(OPMALIUK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHbIE M KpaTKHE YCTHbIE COOOIIeHUs, 0000mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, B TOM YHCIIE MYOIUYHO MPECTABIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JAESITEIbHOCTH, IPU 3TOM TIPaMOTHO MCIIOJIb30BaTh
W3Y4YEHHBIN MOHATUIHBIN annapat Kypca GU3HUKH, COIIPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;

IPU BBIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHUN (U3NYECKUX IPOLECCOB
pacripenienisiTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMHU 3a/1a4aMH, CICUTD 3a
BBIIIOJTHEHUEM IUIaHA JAEUCTBUNH M KOPPEKTHUPOBATh €ro, OLEHUBAaTh COOCTBEHHBIN BKIAJ B
JESTEIBHOCTh  TPYIIBI, BBICTPAaUBaTh ~KOMMYHUKAaTMBHOE  B3aMMOJCWUCTBHE, IPOSBIAA
TOTOBHOCTH pa3peraTh KOH(IUKTHIL.

IIpenmeTHble pe3yjbTaThbl OCBOEHHMS NMPOrpaMMbl N0 (PM3HKe K KOHIY 00y4yeHus1 B 9
KJj1acce:

[IpenmetHble  pe3ynbTaTbl  Ha  YrayOJEHHOM  ypOBHE  JIOJDKHBI — OTpakaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHHIA:

UCIOJIb30BaTh MOHATHUS (CHCTEMa OTCU€Ta, OTHOCUTEIBHOCTh MEXaHUYECKOrO JBHIKCHMS,
HEBECOMOCTb W IMEPErpy3Kd, LEHTP TSHKECTH, MEXaHWYeCKUe BOJHBI, 3BYK, HH(pPa3ByK H
YJIBTPa3BYK, YJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE U3JIy4€HHUE, IKaJla 3JIEKTPOMarHUTHBIX
BOJIH, HCTOYHUKH CB€Ta, OJM30PYKOCTb M JaJbHO30PKOCTb, CIEKTPbl HCIYCKAaHUSA U
MOIJIONeHMs], anbda-, Oera- M ramMma-u3iaydeHHs, HW30TOMNbI, sIEpHas W TepMosJepHas
HHEPreTrkKa) U CUMBOJIMYECKUN S3bIK (PU3UKH MPH PEIICHUH Y4EOHBIX U MPAKTUYECKHX 3a/1a4;

pa3iauyath sBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MpPSIMOJIMHEIHOE JIBUYKEHUE,
PABHOYCKOPEHHOE NPAMOJIMHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHUuEe TeJ, [BHXKEHHE II0
OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PABHOBECUE MATEpUAIbHON TOUYKU, PEAKTUBHOE JABUXECHHUE,
HEBECOMOCTh, Koyie0aTelbHOEe JBI)KEHUE (TapMOHMYECKHE, 3aTyXalolllue, BbIHYXKICHHBIE
KonebaHus), pe30HaHC, BOJHOBOE JIBMKEHUE (PacIpOCTpaHEHHME U OTpPaKEHUE 3BYKa,
uHTephepeHss W IUpakUus BOJIH), NPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHE WU
IIPEIOMJIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3ioKeHHUE O€JI0ro CBeTa B CIEKTP
U CIOKEHHE CHEKTPAJIbHBIX IBETOB, €CTECTBEHHAs paJMOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CHEKTpa M3JIyYE€HHs) IO ONMCAHUIO HX XapaKTEpHBIX CBOWCTB M Ha OCHOBE
OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBJICHUE,

pacrio3HaBaTh NPOSIBIECHUE U3YYEHHBIX (PU3MUECKUX ABJICHUN B OKpYXaroIeM MHUpE (B TOM
yucae (usnyeckue sBICHHUS B MPHUPOJE: NMPWIMBBI U OTJIMBBI, JBHXKEeHUE MuaHeT COJIHEeYHOM
CHUCTEMbI, PEaKTHBHOE JBU)XCHME JKUBBIX OPraHHW3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMU,
3eMIICTPSACEHNE, CEMCMMYECKHE BOJHBI, LYHAMM, 3XO, LIBETA TEJ, ONTHYECKUE SIBICHUS B
npupoze, OUOJOrMYecKoe JCWCTBHE BHJIUMOIO, YIbTPa(UOJIETOBOTO U PEHTTEHOBCKOIO
W3ITy4eHUH, EeCTECTBEHHBIH paaMOAaKTUBHBIA (OH, KOCMHUYECKHE JIY4YH, paJdOaKTHBHOE
U3JIydeHUE TMPUPOAHBIX MHUHEPAJIOB JEHCTBUE pAJMOAKTUBHBIX H3IYyYEHUH HaA OpraHu3M
YeJIOBEKa), IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3aJjauy B YUE€OHYIO, BBIACIATH CYIIECTBEHHbIE
CBOIiCTBA (IpU3HAKHU) PUINIESCKHUX SBICHUMN;

OIKCHIBaTh M3Y4YEHHbIE CBOICTBA Tel W (U3NYECKUE SIBICHUS, HCIONb3Yys (PU3NYECKUE
BEJIMYMHBI (CpeIHASA U MTHOBEHHAsl CKOPOCTb Teja MPH HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHUE,
NIEpEMELICHUE TIPU PABHOYCKOPEHHOM MPSIMOJMHENHOM JIBUJKEHUH, YIJIOBas CKOPOCTH,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CUila TPEHHUs], CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO MaJIeHUs, BEC TeJa, LIEHTP TSHKECTH TBEPAOro Teja, UMITYJIbC Tela, UMIYJIbC CHIIbI,
MOMEHT CHJIbI, MEXaHWYecKas paboTa U MOIIHOCTh, MOTEHIMAIbHAS YHEPIus Tejla, MOTHATOrO
HaJ| IOBEPXHOCTBIO 3€MJIU, MOTEHIHMAJIbHASL SHEPT U CKAaTOW MPYKUHbI, KUHETUYECKasi YHEPrus,
MIOJIHAsE MEXaHWYecKas SHEeprus, Mepuoja M 4acToTa KoneOaHWH, mepuoj MaTeMaTHYecKoro U
MPYKXUHHOI'O MAasTHMKOB, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa,
MoKa3aTesb MPEJOMIIEHUS! CpPelibl), MPU OMMCAHUM IPABHIIBHO TPAKTOBATh (PU3UUECKUM CMBICI
UCIONb3yeMbIX BEIMYMH, HUX OOO3HAueHWs M €AMHHULBl (PU3NYECKUX BEJIMYUH, HAXOAUTh
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(GopMyIibl, CBSI3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PM3NUYECKUX BEIHYUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHHUS M IPOIECCHI, UCIONb3Yys 3aKOH
COXpaHEHHs HHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIHUI CYIIEPIIO3UIIUN CHJI, PHHIIUI
oTHocuTenpHOCTH ['anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HUMIYJIbca, TEOPEMY O
KMHETUYECKOW JHepruu, 3akoH ['yka, 3akoH bepHyIM, 3aKOHBI OTpaXCHUS U INPEIOMIICHUS
cBera, GopMyny TOHKOW JIMH3BI, IUIAHETAPHYIO MOJIENb aTOMa, HYKIOHHYIO MOJETh aTOMHOTO
S1pa, 3aKOHbI COXPAHEHUs 3apsI0BOI0 U MACCOBOI'O YHCEN MPH SAEPHBIX PEAKLUAX, IPU STOM
pas3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €r0 MATEMaTHYECKOE BhIPAKEHUE;

CTPOUTH (PU3UUYECKHE MOJEIH PeabHBIX OOBEKTOB, MPOIECCOB U SIBICHUH, BHIIEIATh MIPH
9TOM CYILLECTBEHHbIE U BTOPOCTEIICHHbIE CBOMCTBA OOBEKTOB, IIPOLIECCOB, SIBJICHUM, IPUMEHSTh
¢busnyeckrue Moaenu Juis 00bsICHEHUS (PU3MUECKUX MPOIIECCOB U PELICHHs Y4eOHBIX 3a/1a4;

OOBSCHATH (PU3MUECKHE SBJICHHUSA, MPOIECCH U CBOMCTBA TeJ, B TOM YHCIE B KOHTEKCTE
CUTyallUi MPAaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pellaTh KauyeCTBEHHBbIE 3aJlaud, B TOM
quciae TpeOyIOIMe YMCIEHHOTO OLEHUBAHMS XapaKTEPHBIX 3HAUCHHH (U3NYECKUX BEIMYUH,
BBIOMpATh (U3NYECKYI0 MOJEINb, BBISBISATH NMPUYMHHO-CICJICTBEHHBIE CBS3H M BBICTPAaUBATh
JIOTUYECKYIO LEMOYKY PAaCCYXIECHUM M3 2—3 IIaroB ¢ HUCIOJIb30BAHUEM H3YYEHHBIX CBOMCTB
(bu3nyeckux sABICHUH, (PU3NUECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U MOJIENIEH;

pemath pacy€THbIE 3a7adyd IO H3y4aeMbIM TeMaM Kypca (u3MKH, BBIOHpas
COOTBETCTBYIOUIYIO (DU3HUYECKYIO MOJIEJNIb € UCIIOIBb30BAHUEM 3aKOHOB U (DOPMYJI, CBSI3BIBAIOLINX
¢u3nyeckue BETUYMHBI, 3alMChIBaTh KPAaTKOE YCIOBHE M pPa3BEPHYTOE pELIEHUE 3aj]auu,
BBIIBJIATH HEAOCTAIONIME WM M30BITOYHBIE JaHHBIE, 0OOCHOBHIBATH BHIOOP METO/a PEIICHHS
3aJa4y, WCIIOJIB30BaTh CIPABOYHBIC JaHHBIC, MPUMEHAThH METOABl aHalM3a pa3MEepHOCTEH,
UCIONb30BaTh TIpaUuecKkue MEeTO/Abl pelleHus 3aj4ad, I[POBOAUTh MaTeMaTHYeCKue
npeoOpa3oBaHusl U pacuéThl, OLEHUBATh PEATUCTUYHOCTD MOMYYCHHOIO 3HAUYEHUS (PU3UUECKOM
BEJIMYUHBI U OMPEACIITh Pa3MEPHOCTh (PH3MUECKOW BEIMYUHBI, TOJYYCHHOH TPU pPEHICHUU
3aJauu;

pacro3HaBath MpoOJIeMbl, KOTOPbIE MO)KHO PELIUTh MPH MOMOIIN (PU3MYECKHX METOAOB, U
MpeylaraTh OPHEHTUPOBOYHBIN CIIOCOO pEIIeHUs, B OMMCAHWU HCCIECJOBAHUS PACIO3HABAThH
IIpOBEpsEMOE TMPEANONIoKeHHE (TUIOTE3y), OLEHHBAaTh NPAaBUIBHOCTH IOpPSJKA MPOBEICHUS
UCCIIEI0BaHMsI, UHTEPIPETHPOBATH MOIYYECHHBIA PE3yJIbTAT;

MIPOBOJIUTH OIBITHI 1O HAOIIOJACHNIO (U3NYECKUX SBICHUH WM (QU3NIECKUX CBOWCTB TeI
(u3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHs DSHEPrUH, 3aKOHA COXPaHEHHUs
UMIy/bca, JACHCTBHE 3aKkoHAa bepHY/UIM M BO3HUKHOBEHHWE TOABEMHOM CHJIBI KpbLia,
3aBHCUMOCTh TE€pHOJa KoieOaHWil MPYKUHHOIO MAasTHHKA OT MAacChl Tpy3a U KECTKOCTH
IPYKUHbl W  HE3aBUCUMOCTb OT aMIUIUTYAbl MajblX KoJeOaHuM, NpsAMOIMHENHHOE
pacIpocTpaHeHUe CBETa, Pa3yioKeHHe OeNIoro cBeTa B CIEKTP, U3ydyeHHE CBOMCTB M300paskeHUs
B TUIOCKOM 3€pKalieé M CBOWCTB M300paXCHHs INpenMeTa B COOMparomiei JTuH3e, HaOlltoeHne
CIUIONIHBIX M  JMHEWYaThIX  CIEKTPOB  M3IydeHHs): (OPMYIHPOBATH  IMPOBEpSieMOe
IpearnonoxeHue (TUIOTe3y) O BO3MOXKHBIX pe3yibTaTaX HaONIOJEHUH, CaMOCTOATEIbHO
cobupaTh yCTAaHOBKY W3 HM30BITOYHOrO Habopa 00OpynOBaHMs, ONHUCHIBATH XOJ OIBITA U
(hopMyIHpOBaTh BHIBOJBI;

IPOBOJIUTH MPU HEOOXOIUMOCTH CEpUI0 TPSMBIX M3MEPEHMH, OIpenensis CcpeaHee
3Ha4YeHUE U3MEPSEMON BEJTMUUHBI U OINPEJIENisisl MOrPEUIHOCTh PE3yAbTaTOB MPSIMBIX U3MEPEHHI,
000CHOBBIBaTh BBIOOP CrIoc00a M3MepeHus (M3MEPUTEIIBHOT0 MPUOopa);

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYUH (CPEIHssA CKOPOCTh U YCKOPEHUE
TeJla TPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOIHOrO MaAEHUs, >KECTKOCTh
MPYXUHBL, KO3()QUINEHT TPEHHs CKOIBXKEHHS, MEXaHU4eckasi padoTa U MOIIHOCTb, YacTOTa U
nepuos KoineOaHWM MaTeMaTHMYeCKOro M IPYKUHHOTO MAasTHUKOB, (DOKYCHOE PpacCTOSHHE
cobuparomieil JHUH3bI M €€ ONTHYeCKas CHJIA, PaIUOaKTHBHBIA (OH) C HCHOIH30BAHUEM
AHAJIOTOBBIX U HHU(POBBIX MPHOOPOB: OOOCHOBHIBATH BHIOOP METONIA M3MEPEHUs, TUIAHUPOBAThH
U3MEPEHUs, CAMOCTOSITENbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, BBIUUCIIATh 3HAUCHHE
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BEJIMYMHBI U aHAJIM3UPOBAThH IOJIyYEHHBIE PE3YNbTAThl, OLEHUBAsI MOIPEUIHOCTh PEe3yJIbTaTOB
KOCBEHHBIX U3MEPECHHUI;

MPOBOJUTH HKCIEPUMEHTAIbHBIE HCCIEJIOBAaHHUS 3aBUCUMOCTEH (U3NYECKUX BETHYUH
(3aBUCHMOCTH ITyTH OT BPEMEHHU INPH PaBHOYCKOPEHHOM JBM)KCHUHM 0€3 HAauaIbHOW CKOPOCTH,
3aBUCHUMOCTH CHJIbI TPEHUS CKOJIBKEHHs OT CHJIBI HOPMaJbHOTO JIaBJICHUsI, IEpro/ia KoleOaHmit
MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, ONpEJeNieHHe YCKOPEHUs CBOOOIHOTO MaJIeHus,
WCCIIeIOBAaHNE U3MEHECHUS BEIMYMHBI U HANIPABIICHUS WHAYKIIMOHHOTO TOKA, 3aBHCUMOCTh YTiia
OTpaKEHHUS CBETa OT YIJla MaJeHus, yriia MpeloMJICHUS OT yrjla MajeHus CBETOBOrO Jyuya,
HCCIIeIOBaHUE TPEKOB: U3MEPEHUE YHEPTUU YACTHIIBI 10 TOPMO3HOMY IyTH (110 (hoTorpadusim)):
COBMECTHO C yduTeseM (OpMYJIHpOBATH 3aJadyy W THIIOTE3Y HCCIEIOBAHUS, CAMOCTOSTEIHHO
IUIAaHUPOBATh HCCIEOBAaHHE, CAMOCTOATEIBHO COOMpATh HSKCIEPUMEHTAIBHYIO YCTaHOBKY,
MPECTABIIATh MOMYyYCHHbIE 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BHJIE TaOJIUIl U TpaduKOB,
OLIEHUBATh MOTPEIIHOCTH, IIPOBOAUTH BBIBOJIBI 110 PE3YIbTaTAM HCCIICIOBAHNUS;

coOmro1aTh TIpaBuiIa 6€30MacHOro Tpyaa Mpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTHUECKUX IPOIECCOB C HCIOIb30BAHUEM HX OMHUCAHUS (B TOM YHCIE: CIUAOMETD,
JATYUKU MTOJIOKEHHUS, PACCTOSTHUS U YCKOPEHUs, paKeTa, 9X0JI0T, OYKH, [IEpUCKOI, QoToamnmapar,
MHKPOCKOII, TEJIECKOIl, ONTHYECKUE CBETOBOJbI, CIIEKTPOCKOIN, TO3UMETp, Kamepa Buibcona),
UCTONB3ys 3HAHUS O CBOMCTBaX (PHU3MUECKUX SBICHUM © HEOOXOOUMbIE (HU3HUECKHe
3aKOHOMEPHOCTH, HCIIOJIB30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOIOTUYECKUX MPOIECCOB MPHU PEIICHUU y4eOHO-
MPAKTUYECKUX 3aJ1a4, ONTHYECKHE CXEMBI IS TOCTPOSHHs N300pakeHHH B IJIOCKOM 3€pKaJie u
coOuparoiei JTMH3E;

MPUBOIUTL MpUMEpPHl  (HaxoauTh HWHPOPMAIMIO O MpUMEpax) MPAKTUIECKOTro
WCTONB30BaHMs (PU3NUECKUX 3HAHUN B TOBCEIHEBHOW XHU3HH Ui oOecrieueHHst 0€30MacHOCTH
npu oOpamieHuu C npudopaMH W TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUS 370POBbS U
COOJIIO/IEHUSI HOPM DKOJIOTMYECKOTO MOBEJICHHSI B OKpY>Kalollel cpee;

OCYLIECTBIATh NOUCK HHGpopmauuu B HMHTepHeTe, caMOCTOATENbHO (opMynupys
MTOMCKOBBIN 3aIIPOC, HAXOAUTH MTYTH OINPEIEIICHUS JOCTOBEPHOCTH MOTYYSHHONW HH(POpMAIIUK HA
OCHOBE UMEIOIINXCS 3HAHUH U JIOTIOTHUTEIbHBIX HCTOUHUKOB;

UCIOJNB30BaTh MPU BBHIMOJHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJSIPHYIO JHMTEpaTypy,
CIpaBOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BiafeTh NpuéMaMu KOHCIIEKTHPOBAHUS
TeKCTa, MpeoOpa3zoBaHusl HHPOPMALIUK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMaIM U3
HECKOJIbKUX  WCTOYHHMKOB, NYOIWYHO  TPEACTABIATh  pE3yAbTaThl  MPOEKTHOW WM
HCCIIEA0BATENBCKON IEATEbHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BATh U3YYEHHBIN TOHATUHHBIN
anrmapar u3y4aemoro paszena (GU3UKd U CONPOBOXKJATh BBICTYIICHHE MPE3CHTAlMel ¢ y4éToM
0COOEHHOCTEW ayJTUTOPUN O0YJAIOLTIXCSI.

TemaTnueckoe NIaHMPOBaHHMe Y4eOHOr0 npeamera «Ousuka»
(Yyriry0/1eHHBIH YPOBEHb)

Temamuueckoe naanuposanue gvicmpoeno no cooepicanuto @Ol OO0 u enecenvt noo
COOMBEemMCcmEYIOWUMU NYHKMAMU 6 @hedepanbHoll 00pa30e8amenbHoll npozpamme OCHOBHO20
00we20 0bpazoeamnus.

Pacripenenenne 9acoB B TEMAaTHUECKOM IUIAHHUPOBAHMM II0 KaXJOH Teme Oyner
IPOMKMCAaHO Ha HayaJllo y4yeOHOro rojia y4YuTeJIeM-IIPeIMETHUKOM B «palo4eil mporpamme
yYUHTeJs» Ha OCHOBAHWH PACIPEIEeNEHHBIX YacOB 10 YU4eOHOMY IUIaHY Ha TEKYIIHHA y4eOHBIH
TOZI.

CtpykTypa TEMaTHUECKOro IUIAHUPOBaHUs paboyeil mporpaMmbl B COOTBETCTBHE C
@I'OC OOO (myskT 32.1) BKIIIO4aeT B ce0sl CIEAYIOIINE CTPYKTYPHBIE KOMITOHEHTHI:
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®dusnka — Hayka o Ipupone. SIBieHus HMpUpOb]

(3:71eMEHTBI CofiepIKaHus, BKJTIOYAIOII[HE
MEXMpeIMeTHbIE  CBs3u). Dusnueckue SABICHHUS:
MEXaHUYECKHE, TEIJIOBBIE, 9NEKTPUYECKUE,

MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BeNWUMHBL. Pa3zmepHOCTh. EnuHuUIBI

(usmuecknx BenuyuH. V3mepenue — Qu3MUECKHX
BenWYMH. OTanoHbl. Dusmueckue mpubopsl. lleHa
nenenus.  IlorpemHocts  u3Mepenuid.  IIpaBuinal

Oe3omacHOro Tpyna mnpu pabore ¢ J1abopaTOPHBIM
obopynoBaHueM. MexXIyHapoaHas cHCTeMa eIUHMIL.
[TepeBo BHECUCTEMHBIX eMHMIL B equHUIBI CH.

Kak ¢u3uka wu J1pyrue ecrecTBEHHbIE HAYKH
M3y4aroT npupoay. EcTecTBEHHO-Hay4HbIM METO[]

MO3HAHWUA: HAONIOJCHHE, IIOCTAaHOBKA HAYYHOTO
BOIPOCa, BBIIBWKEHHE THMIOTE3, OSKCIEPUMEHT IIQ
MPOBEpKE THUIOTE3, OOBSICHEHHE HaOII01aeMOro
sBieHns.  OmmcaHwe  (QU3WYECKUX — SIBICHHH ¢

IMOMOIIbIO MOJICTICH.

154.3.1.1. JlemoHCTpaIUu.

MexaHu4eckue, TEIUIOBEIC, ANEKTPUIECKHE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE SIBIICHUSI.

®uzndyeckue TpUOOPHI M TMpoIeaypa MPSIMBIX
M3MEPEHHUI aHATIOTOBBIM U ITH(DPOBBIM IPHUOOPOM.

154.3.1.2. JTabopaTopHbie paOOThI K OIIBITHI.

Onpenenenne LICHBI JICIICHUS
M3MEPUTENHLHOTO Mprudopa.

M3mepenue paccTostHUA.

Wzmepenne mromany u 00péMa. MeTox maixeTku.

M3mepenue BpeMeHHU.

W3meperne 00bEMa KUIKOCTH U TBEPIOTO TENA.

Omnpenenenne pa3MepoB MaibIX Tel. MeTox psIoB.

[IpoBenenne  wmccienoBaHUS 1O TPOBEPKE
THITOTE3bI: NAIBHOCTh TONIETa IIApHKa, IMYIICHHOTO|
TOPH30HTAFHO, TEM OobIIe, YeM OOJbIIe BBICOTA

IIKaJbl

MycKa.
154.3.2. IlepBoHaYaNbHBIE CBEICHHUS O CTPOCHUM
BELIECTBA.
CTpoeHHE BeNIECTBA: aTOMBI M MOJIEKYIBI, HX|
pasMepsl W Maccbl. ONBITEL, JOKa3bIBAIOIINE

ITICKpETHOE CTPOCHHE BEIIECTBA.

JBmwxkenne dactuil BemiectBa. CBs3b CKOPOCTH
ITBIDKEHUST YacTWI] ¢ TeMmepaTypoil. bpoyHoBckoe
imBrokenue.  [uddysus. BsammoneiictBue wacTHil
BEIICCTBA: MPUTSHKCHAC U OTTAIKIBAHHUE.

ArperaTHBIE COCTOSHUSI BEIIECTBA: CTPOCHUC
Ta30B, JKUIAKOCTEH W TBEPABIX (KPHUCTAJUTMICCKUX )
ren. B3amMoCBS3p MeEXIy CBOWCTBAMH BEIICCTB B
[Pa3HBIX AarperaTHbIX COCTOSHUSX M WX AaTOMHO-
MOJICKYIISIPHBIM CTPOCHHUEM. OcobeHHoCTH
ATpETaTHBIX COCTOSHUM BOJEI.

154.3.2.1. leMoHCTpaum.

Habnronenne OpOyHOBCKOT'O IBHKCHHS.

Habmonenne muddysun.

No Tema KonundecTBo yacos, 3(1)OP
/1 OTBOJIUMBIX Ha
OCBOEHHUE KAXKJI0M TEMBbI
1. 7 xiacc Yacor na kaocoyro memy | Kaowcowrii yuumens-
154.3.1. ®usuka ¥ €& poob B IO3HAHWH  PACHPEOeNAIOMCs npeoMemHuuK 6 coetl
OKPY>KalOIIero Mupa. yuumenem- paboueil npocpamme

npeoMemHuUKoM 8
3a8UCUMOCIU OM
Hazpy3Ku no y4eOHomy
Naany Ha mexywul
yuebHblll 200 6 paboyeli
npozpamme yyumens

yKazvleaem 6 OAGHHOM
pasoeie 803MOHCHOE
UCnoIbL308aHUe
YuebHO-MemoOUdecKux
Mamepuanos
(MyTomumeoutinvle
npozpamMmbl,
9IeKMPOHHbLE YUeOHUKU U
3a0auHUKU, I1EKMPOHHbIE
oubruomexu,
sUpmMyaIvHbvle
nabopamopuu, uzpogsie
npocpammbl, KOJIEKYUuu
yughpoeswix
0bpazosamenvbHbIX
pecypcos)
UCnOIL3yeMblMu 015l
00yueHUs U 8OCHUMAHUS]
PA3TUYHBIX 2pynn
noavsosamesell,
npeocmasneHHbiMU 8
NEKMPOHHOM
(yughposom) suoe u
peanuzyiouumu
ouoaxmuyeckue
sozmoorcnocmu UKT,
cooepaicanie KOmopuvix
coomeemcemeyem
3aKOHOO0amenbemay 06
0bpazosanuu.
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Hab6monenue SIBIICHUA, 00BACHIIOIITUXCS
MPUTSKECHUEM WINW OTTAJIKUBAHUEM YaCTHUIl BEIICCTBA.

154.3.2.2. JTabopaTopHble paOOThI U OMBITHI.

OneHka pauamerpa aToMa METOIOM psiioB (¢
MCIIONBb30BaHHEeM (ororpaduii).

OnbITHl 0 HAOMIOJICHUIO TEIUIOBOTO PACUIMPEHUS]
ra3oB.

OnbITBl 1O OOHAPYXKEHHIO  JEMCTBUS  CHJI
MOJIEKYJISIPHOTO IIPUTSIKEHUSL.

154.3.3. JIBmwxxeHre ¥ B3aUMO/ICHCTBHE TEJI.

Mexanuueckoe naswxkenue. [yt U nepemernieHue.
PaBHOMEpHOE ©M  HCPAaBHOMEPHOEC  JBIDKCHHE.
CBOOOMHOE MajeHHe KaK IpUMEp HEPaBHOMEPHOI'O
mBrokerust Ten. Ckopocts. CpemHsisi CKOPOCTh MpH|
HEpaBHOMEPHOM JBMAKEHUU. Pacuér myTu U BpeMeHH|
ITBYDKEHUSL.

I'paduku 3aBUCHMOCTEl BEJHYWH, OIMHMCHIBAIOIINX
mBrwkenne. OOmMe MOHATHA 00 OTHOCHTEIBLHOCTH
mrkerus.  CloxkeHWe  CKOpOCTed  Juisl  Ted,
ITBIDK YIITXCS TIAPAJLIETHHO.

SBnenue HWHEpLHUH. 3axoH HHEPIUH.
BzaumoneicTBuE Tl Kak IMPUYMHA HU3MEHEHMS]
CKOpOCTH JABIDKEHHS Teln. Macca Kak —Mepa
WHEPTHOCTH TeNla B IIOCTYNATEIBHOM JBIDKEHHH.
[LrotHOCTE  BemiectBa.  CBA3p  IDIOTHOCTH  C
KOJTMIECTBOM MOJIEKYN B €IMHUIIE 00hEMa BEHIECTBA.
Cmecn W cruiaBbl. [loBepXHOCTHasT W JIMHEWHas
TUTOTHOCTb.

Cwia Kak XapaKTepUCTHKa B3aWMOJICHCTBUS Ted.
Cmia ympyroctd U 3akoH ['yka. M3MepeHue cmiibl ¢
MOMOIIBI0 THHAMOMETpA. SIBJICHUE TATOTCHUS U CHJIA
mshkectd. Cmila TSDKECTH Ha JAPYIHX IDTaHeTaxX. Bec
rena. HeBecomocTs. CrokeHHE CHJI, HAlpaBIICHHBIX|
mo oxHOW mpsaMoit. PaBHomeiictByromas cmin. Cuna
TpeHus. TpeHne CKONBKECHUS U TPEHHUE ITOKOS, BA3KOE
TpeHne. TpeHue B MpUPOIE U TEXHUKE.

154.3.3.1. leMoHCTpaIum.

Habnromenne MEXaHNIECKOTO JBIDKEHUS Tela.

Hzmepenne CKOpOCTH MPSAMOIIMHEHHOT O
ITBYDKCHUSL.

Habnronenne siBICHUSI WHEPITHHL.

Habnronenune M3MCHEHHUS CKOpPOCTH npu
B3aMMOJICHICTBUH TEI.

CpaBHEHHE MaCC 110 B3aNMOACHCTBHIO TeIl.

CiioxeHue cuil, HalpaBiIeHHbIX 110 OJHOW IPSIMOH.

154.3.3.2. JTabopaTopHbIe paObOTHI U OTIBITHL.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHKCHHUS
(mapuka B JKHIKOCTH, MOJEITH JIEKTPUICCKOTO
ABTOMOOWIIS U TaK Jajiee).

Ompenenenre cpelHell CKOPOCTU CKOJIBXKEHHS]
Opycka WM MmaprKa Mo HAKIIOHHOH ITOCKOCTH.

OmnpenenceHre IIOTHOCTH TBEPIOTO Tema.

OnbITHI, JIEMOHCTPHP YIOIITUE 3aBHCHUMOCTH|
pacTsHKEHUs (medopmannm) IIPY>KHHBI oT|
MPYIOKCHHON CHUTBL.

OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCHMOCTH CHIIB]
TPCHUS CKOJBKEHUS OT CHIIBI TABJICHUS M XapaKTepa
COITPHKACAIOIITIXCS TOBEPXHOCTEH.

154.3.4. [laBneHue TBEPABIX TeN, KHUIKOCTEH WU

ra3oB.
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154.3.4. Pazgen 4. [laBnenuwe TBEPIBIX Tel,
PKHUJIKOCTEN M ra30B.

Haenenue. Cuna naenenusi. CnocoObl yMEHbIIECHHS
1 yBenuueHus  jdasiaeHusa.  JlaBneHue — rasa.
3aBHCUMOCTh  JIaBJICHUS Ta3a oT o00béMa W
remnepatrypsl. llepemaya  naBineHus — TBEPABIMY
TenaMu, J>KUAKOCTAMHM M ra3zamu. 3akoH [lackams.
I[THeBMaTHYECKHE MAIIIMHBI.

3aBHCHUMOCTh JaBJICHHS JKUIKOCTH OT TIJIyOHHBI
[IOTP YK CHHUSL. TI'uapocraTuueckuit mapajokc.
Cooburaromuecs COCY/IBL. I'unpaBnmueckue
MexaHu3Mbl. Vcronb30BaHME BBICOKHUX JIABJICHHUM B
COBPEMEHHBIX TEXHOJIOIUSIX. VYerpoicTBO)
BOJIOTIPOBO/IA.

Atmochepa 3emsin U atMochepHOE TaBICHHE.

[MpyuyHBI CYIIECTBOBAHUS BO3AYIIHOW OO0OJIOYKH
Semiu. OnpIT Toppuuemnny. Nsmepenne
aTMoc(hepHOTO JTaBIICHUSL. 3aBUCUMOCTD
aTMOC(epHOTO JaBJICHUS OT BBICOTHI HaJ YpPOBHEM
Mopsi. [lpubopbl s u3MepeHus aTMochepHOro
maBIeHUS.
JeiicTBE )KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX
reno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKoH
IApxumena. Ycnosue BO3HHUKHOBCHHS]
BBITAJIKHBAIONIEH (apXUMEIOBOW) CHIIBI, ITOATEKAHHE.
[InaBanue ten. Bo3nyxomiasanue.

154.3.4.1. [lemoHcTpamuy.

3aBHCHMOCTbH JaBIICHUS ra3a OT TeMIepaTyphl.

Ilepenaua maBieHUS KUAKOCTHIO M Ta30M.

Coobmraromuecs: CoCyabl.

I'mppaBnuueckuii npecc.

[IposiBnenne neiicTBus atMocepHOTo TaBICHUS.

Cucos.

3aBUCHUMOCTh BBITAJIKHUBAIOIIEN CHIBI OT OOBEMA]
MOTPYKEHHON B JKUIKOCTh YACTH Tella W IUIOTHOCTH
PKHUIKOCTH.

PaBencrBo BBITAJIKHBAIOIICH CHUTBI BECY]
BBEITCCHCHHOW JKHIKOCTH.

VYcmopue — TaBaHWS TN  IDIAaBaHWE I
MOTPY)KEHUE Ted B 3aBUCHMOCTH OT COOTHOIICHUS
TUTOTHOCTEH Tea 1 )KUIAKOCTH.

154.3.4.2. JTabopaTopHbIe paOOTHI U OTIBITHL.

HccnenoBanre 3aBUCHMOCTH Beca Tela B BOJE OT|
00bEMa TOTPYXKEHHOH B KHUIKOCTh YaCTH TEIA.

OmnpenencHue BBITAJIKABAIOICH CHITBL,
IMeCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTB.

IIpoBepka HE3aBUCHUMOCTH BBITAIKABAIOIICH CHIIBL,
IMeHCTBYIOIIEH HA TETIO B )KUAKOCTH, OT MAacChl Tela.

OnbITHI, JIEMOHCTPHP YIOIITUE 3aBHCHUMOCTH|
BBHITAJIKUBAIOIIEH CWJIbI, JEHCTBYIOLEH Ha TEJIO B
PKUIKOCTH, OT 00BEMa TOTPYXKEHHOH B KHUIKOCThH
YACTH TeJa U OT IIOTHOCTH KHUIKOCTH.

KoucrpyupoBanue apeoMerpa uiny
KOHCTpYHpOBaHUE JIOAKM U  ompefelieHue  e€
rpy30M0ABEMHOCTH.

154.3.5. Pabota 1 MOIIIHOCTE. DHEPIHSL.

MexaHudeckass paboTa Uil CHJI, HalpaBieHHBIX
BJI0JIb JINHUH TIepeMelieHns. MOIHOCTb.

[lpocThie MeXaHH3MBI: pbIYar, BOPOT, OJIOK,

MOJIUCIIACT, HAKJIOHHAas IIJIOCKOCTD, HOXXHUYHBIH
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MexaHu3M. MomeHT cunbel. PaBHOBecue ppluara.
[IpaBuio MOMEHTOB. IIpumenenue  mpasuiia
[paBHOBECHs pblyara K OJIOKY. «30JI0TOE IPaBHIIO»
mexanuku. KIIJ[ mpocteix mexanusmoB. IIpoctbie
MEXaHHU3MbI B 6I)ITy, TCXHUKE, JKUBBIX OpTaHU3MaX.

Mexanuyeckast ~ sHeprua.  Kunermdeckas u
MoTeHIHaIbHas SHeprus. IpeBparienue oqHOro BUIA
MEXaHUYECKOW SHEPIHH B APYroi. 3aKOH COXpaHEHHUs
M [IpEBPAIEHUS DHEPTUU B MEXaHUKE.

154.3.5.1. JleMoHCTpaInu.

IIpumepsl NPOCTHIX MEXAHU3MOB.

154.3.5.2. JTabopaTopHbie paOOThI U OIIBITHI.

Hccnenoanue ycioBUil paBHOBECHUS pblyara.

M3mepenune KITJI HaKIIOHHON TUTOCKOCTH.

W3ydenne mpaBmia perd4ara i HOABIKHOIO U
HETIOABIKHOTO OJIOKOB.

Ompenenenne KI1JI momBmKHOTO W HEMOABHKHOTO
OmoKa.

Omnpenenenue paboOTHl  CHJIBI  YOPYTOCTH TIPH
MoJbEME TPY30B IPH TOMOIIN HOABIKHOTO OJI0KA.

N3yyenne 3akoHa COXpaHEHHS MEXaHUYECKOH

PHEPTHH.
2. 8 Kiacc
154.4.1. TeroBBIC SIBICHUS.
OcHoBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-,
KHUHETUYECKOW TEOpUU CTpOEHUs BeliecTBa. Macca U
[pa3Mepsl aTOMOB " MOJIEKYII. OmnbITHI,
MOATBEP K JAfOIIHe OCHOBHBIE TIOJIO’KEHHS

MOJIEKYISIPHO-KHHETHYECKOH TCOPHH.

Mopnenn TBEPAOro, >KUAKOTO M Ta3000pa3HOrO
cocTosiHU BemecTBa. Kpucrammmaeckrne U aMophHbIe
rena. ['padeH — HOBBIM MaTepwan Uil HOBBIX|
TEXHOJOT . TexHonoruu MOJTy4EHUS]
MCKYCCTBEHHBIX ~anMa3oB. OObsICHEHHE CBOMCTB
ra3oB, MKMIKOCTEH ¥ TBEPABIX TeI Ha OCHOBC|
MOJIOKEHUH  MOJIEKYJIIPHO-KMHETHYECKOH  TEOpHH.
IToBepxHOCTHOE HaTsDKEHHE, CMavHBaHHE,
KaIWULIpHBIE SBJICHUS. TeluloBoe paclIMpeHHe u
ckaTre. 3aBUCHMOCTH JIaBJIEHHMs ra3a OT 00BéMa,
TeMITepaTypHl.

Temmneparypa. CBs3p TeMmepaTypbl CO CpeaHeH
KMHETUYECKOM  JHEprHed  TEIUIOBOrO  JIBHXKEHUS
uactul. TeMnepaTypHbI€ IIKaNIbL.

Buyrpennsis  sHeprusi. CrnocoObl  M3MEHEHHS
BHYTPEHHE! 3HEpruu: TEIUIoNnepesada U COBEPLICHUE
paboTel. Buppl Temmonepenaun: TEIMIONPOBOAHOCTD,
KOHBEKIMs, W3IydeHue. Buapl Temnonepenauun B
npupore M TexHHKe. HeoOpaTMMOCTb TeIUIOBBIX
MPOLIECCOB.

KonngectBo TemnoTel. YaenbHas TEMIOEMKOCTh
BelecTBa. TemIooOMEH W TEIIOBOE PaBHOBECHE.
3axkon HbloToHa-Puxmana. VYpaBHeHHE TEMJIOBOTO

OajaHca.
[InaBneHre © OTBEpICBAHHE KPHUCTAITHICCKHX
BEILECTB. VaennHas TEIIoTa I[IJIaBJICHUSL.

[TapooOpa3zoBanne © KoHAeHcauus. VcnapeHue.
Kunenune. VYnenmpHas Temuiora NapooOpa3oBaHMUSL.
3aBUCUMOCTh TeMIEepaTypbl KUTIECHUS oT|
laTMOC(epHOTro JIaBJICHHUSL. Hacpimennsiii 41
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HEHACBIIECHHbIU 1ap. BiakHOCTh Bo3ayXa.

DHeprust TOIUIMBA. Y IEJIbHAS TEIUIOTa CrOPaHUsL.

[punruner padotel TemioBbix nsurareneid. KI1/]
TCIIOBOI'O  JABHUIATCIIA. TennoBsie JABUTATCIIN Y]
BammTa OKpyXkatouieil cpenpl. TernoBble MOTEpU B
TETIOCETSIX.

3aKOH COXpaHEHHS W NPEBPAICHUS SHEPTHH B
MEXaHNMYECKUX U TECIUIOBBIX ITpoLeccax.

154.4.1.1. JleMmoHCTpaIuu.

Habmtonenne 6poyHOBCKOTO IBUKEHUSL.

Haomronenue nuddysuu.

Habmonenue SIBJICHU MIOBEPXHOCTHOI'O
HaTsKCHUA, CMAaYUBAHUA U KallWJJIAPHBIX SIBIICHUH.

Habnromenne TemmoBoro pacmmpeHus Teim.

M3MmeHeHne naBieHus raza Mmpu U3MEHEHHH 00bEMa
1 HarpeBaHWH WU OXJIKICHHN.

IIpaBuia n3MepeHus TeMnepaTypel.

Buapl Ternonepenaun.

OxJtaXkJIeHUE NIPU COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH paOOThl BHELIHUMH
CHITaMH.

CpaBHEHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIECTB.

HaoOmronenme kumenns.

Habnromenne TOCTOSHCTBa TeMIepaTypbl TIpH
TUTaBJICHUN.

Monenu TennoBbIX IBUTATEIICH.

154.4.1.2. JTabopaTopHblie pabOThI U OIBITHI.

OnpITHl 1O  OOHAPYKEHHWIO  JOEWCTBUS  CHII
MOJIEKYIISIPHOTO IPUTSDKECHUSL.

OnBITH o BEIPAIIMBAHUIO KPHUCTAJIOB
[MOBAPEHHOM COJIM WM caxapa.

Nzmepenne TeMIepaTypbl npu TTOMOIIH|
PKUIKOCTHOTO TEPMOMETpa M JaTINKa TEMIepaTyphl.

OnpITH MO0 HAOIIOICHUIO TEIIOBOTO PACIIUPEHUS
Ta30B, )KAIKOCTEH U TBEPABIX TEIl.

OmnpeneneHre MAaBlIeHWS BO3AyXa B OaiioHE
[ITIPHLIA.

HccnenoBanue 3aBUCHMOCTH JABIICHUS BO3IYyXa OT|
ero o0bEMa 1 TeMIepaTypehl.

IIpoBepka rumore3sl JUHEHHOW 3aBUCUMOCTHU
UTMHBL CTONMOWKA JKAAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TEeMITepaTypHlI.

Habnromenne w3MeHEHWs BHYTPEHHEH DJHEPTUH
Tena B pe3yabTaTe TeIUIoNepeqadyd U padOTHI
BHEIITHUX CILI.

UccnenoBanme  sBICHUSA  TEIUIOOOMEHA  TIpH
CMEIITMBAHUY XOJIOHON ¥ TOPsTIeH BOIBI.

OmnpeneneHre KOIMYECTBA TEIUIOTHI, ITONYYESHHOTO
BOJIOW TIPH TEIIIOOOMEHE ¢ HATPETHIM METAJUTMICCKHM
[ATAHIPOM.

OnpeneneHre MOMHOCTH TEIUIOBBIX MOTEPH (3aKOH
HeroTona-Puxmana).

OnpenencHre yaeIbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca HCapeHus..

Omnpenenenue OTHOCHUTEIIFHOU BIIQXKHOCTH
BO3/1yXa.

OnpenencHue yASTbHON TSIUIOTHI IDIABICHUS JTHIA.

154.4.2. OnexTpuuecKre 1 MarHATHBIE SBIICHHS.

Onektpm3anus Ted. J[Ba poja 3IEKTPUYECKUX
BapsiioB. B3aumonelicTBue 3apspKEHHBIX Tel. 3aKOH|
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Kyrnona.

OnexTpuuecKoe noie. Hanpsox€HHOCTH|
piekTpudeckoro nond. IlpuHnun — cynepnozunuu
PIIEKTPUYECKUX MoJel (Ha KaueCTBEHHOM YpOBHE).

Hocurenu ANMEKTPUUECKUX 3apsI0B.
OJeMeHTapHbIN 3iexTpuueckuil 3apsa. CrpoeHue
aToma. IIpoBoHMKY, JIADIIEKTPUKHA 51
[TOJIYIIPOBOJHUKU. 3akoH COXpaHEHUs
PIIEKTPUIECKOTO 3apsaza.

ONeKTpHUecKuil TOK. YCIOBHS CyYIIECTBOBAHUS
HIIEKTPUYIECKOT0 TOKA. MICTOYHHUKY TOCTOSIHHOTO TOKA.
JleticTBust 3JIEKTPUYECKOTO TOKa (TemnoBoe,
XHUMHYECKOe, MarHUTHOE). OJEKTPUYECKHH TOK B
MeTaJlIax, )KUAKOCTSIX U ra3ax.

Onexrpuueckas 1enb. Cuna Toka. DIEKTPUUECKOE

HanpsoKeHHe. AMIIEpMETp M BOIBTMETP B IIENH
MOCTOSIHHOrO ToKa. CONpoTHBIIEHHE MPOBOIHUKA.
Y nenbHOE compoTHBIIeHHE BemecTBa. 3akoH Oma s
ygacTka nemu. [locrmemoBaTensHOE M TMapauieNbHOE
COEIMHEHNE MPOBOAHUKOB. DIEKTPOIABHKYIAS CHIIA
(manee — DJIC) B menu mocTossHHOro Toka. 3akoH OMa
s monHoi mern. IlpaBmma Kupxroga. Pacuér
[IPOCTBIX  3JEKTpUYecKux  Hened. HenuHeliHblel
PIIEMEHTBHI.
PaboTa 1 MOIIHOCTB 3IEKTPUYECKOrO TOKa. 3aKOH|
Jxoynsa-Jlenua. OnexTpudecKne Lenu u
MOTPEONTENN 3ICKTPUUECKOW JHEPTHH B  OBITY.
IKopoTkoe 3aMbIKaHHE.

ITocTostHHBIE MAarHuThbl. Biaumoneiicteue
MOCTOSIHHBIX MarHuTOB. MaruauTHOE Tone.
MarautHOE TIONIe 3eMIIM M €r0 3HaueHHe AN JKU3HH
Ha 3emse. OmeiT  Opcrema. MarHuTHOE — IoJe
biekTpudeckoro Toka. Ombir Ammepa. [IprMeHeHme
PIEKTPOMAarHuTOB B TE€XHHUKE. JlelcTBHE MarHUTHOIO|
MmoJis Ha TNpoBOAHMK ¢ TokoM. Cmia Ammepa u
onpezienieHNe €€ HampaBlICHHSA. OIEKTPOIBHIATEIb,
MOCTOSIHHOT'O TOKa. Hcnone3oBanue
PIIEKTpOABHUTATENICH B TEXHHYECKUX YCT-POHCTBAX H
Ha TPaHCIIOPTE.

Onpitel  @apazmes. SIBneHHE AIEKTPOMArHUTHOH
mHAyKoun. [IpaBmio JleHma. DnektporeHeparop.
CriocoObl  TOJNyYeHUS!  BJIEKTPUYECKOM  HHEPrHH.
DJIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HMCTOYHHKAX
PHEpPruy. OKOJOTMYECKHE IPOOIEMBI 3SHEPIEeTHKH.
TOTIMBHBIE 37IEMEHTHI ¥ 3JIEKTPOMOOHIIH.

154.4.2.1. JleMoHCTpaInm.

DnexTpuzanus Te.

[lBa  poma  DNEKTPUYECKHX  3apsoB il
B3anMO/IeHiCTBHE 3apsDKEHHBIX TEIl.

YcTpolicTBO U IefiCTBHE 21EKTPOCKONA.

DnekTpocraTudecKast HHIYKIHL.

3aKOH COXPaHEeHHUS TEKTPUIECKUX 3apsiI0B.

MopnenupoBaHue CHIIOBBIX JIMHUH 3JIEKTPHUYECKOrO
MOJISI C TOMOIIIBIO0 OYMa)KHBIX CYJITAHOB.

[TpOBOAHUKY 1 TU3IEKTPUKH.

VcToYyHMKH TOCTOSIHHOTO TOKA.

JeicTBUS 2TIEKTPUUECKOro TOKA.

DNEKTPUUECKUN TOK B KUJIKOCTH.

T"a3oBbIii pas3psim.

I/I3MepeHHe CWJIBI TOKa aMIICPMETPOM.
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N3mepenne ATEKTPUYECKOTO HaIpsDKEHNUS]
BOJIbTMETPOM.

Peocrar u MarazuH COnpoOTUBIICHUM.

B3anMopeiicTBrE MOCTOSSTHHBIX MarHuTOB.

MogenupoBaHue  HEBO3MOXKHOCTU  Pa3/elIeHus
MOTIOCOB MAarHUTA.

MO}IGHHpOBaHI/Ie MarHUTHBIX ITOJIEH MOCTOSHHBIX
MAarHuTOB.

OmnsIT Dpcrena.

MarauTtHoe moJie Toka. DIeKTPOMarHuT.

JlelicTBe MAarHUTHOrO TMOJS HAa TPOBOAHHUK C
TOKOM.

OJeKTpoaBUraTesb IOCTOSHHOTO TOKA.

OmwiTel Dapajyest.

OJEeKTPOreHepaTop MOCTOSHHOTO TOKA.

154.4.2.2. JTabopaTopHbie paOOThI K OIIBITHI.

ONBITHl 110 HAOJIOJICHUIO DJIEKTPU3AIMH TeNl TIPH
COITPUKOCHOBEHUH U MHIyKIIHEH.

HccnenoBanre neicTBUS 3IEKTPUYECKOrO MO Ha
MIPOBOTHUKH U TAIIEKTPHUKH.

COopka W WCHBITAaHHUE DHIEKTPUIECKON IIETH
MOCTOSHHOT'O TOKA.

HccnenoBanme  3aBHCHMOCTH ~ CHJIBI  TOKa,
MPOTEKAIONIETO Yepe3 pPe3UCTOp, OT HANPSIKCHHS HA
[PE3NCTOpE U COTMPOTHBIICHUS PE3UCTOpPA.

OnbITHI, JEMOHCTPHPYIOIINE 3aBHCHMOCTH
PIEKTPUYECKOTO COTPOTUBIICHHUS MIPOBOJHUKA OT €r0
UTMHBI,  IUTOMIamM  TIOHNEPEYHOr0  CeUCHUs |
MaTepHaia.

Omnpenenenne YIEIBHOTO COTIPOTHUBIICHUS]
MPOBOTHHKA.

IIpoBepka mpaBuiia CIOKEHHMS HANpPSDKEHUN NpU
MOCIIE0BATEIFHOM COCIMHEHIH IBYX PE3UCTOPOB.

IIpoBepka mpaBwia UIsI CHIBI TOKa TIpH
MapajuIeIbHOM COSIUHEHUN PE3UCTOPOB.

OmnpeneneHue S1C u BHYTPECHHETO
COITPOTHBIICHHS NCTOYHNKA TOKA.

IIpoBepka npasun Kupxroga.

IIpoBepka BeImonHEHUS 3akoHa OMa IS MOTHOH
CTIH.

Wzydenne BOJIETAMIEPHBIX XapaKTepPUCTHUK|
HEITMHEWHBIX DJICMEHTOB (JTaMITl HAKaJIMBaHUS MU
MOTYIIPOBOJHIKOBOTO JTHOJA).

OmnpenencHre pabOTBI  3JIEKTPUUECKOTO  TOKA,
MIYIIETO Yepe3 Pe3ucTop.

OmnpeneneHre MOIIHOCTH JIIEKTPHYSCKOrO TOKA,
BEIJICIIIEMON Ha PE3UCTOpE.

Onpenenenne KIIJ] HarpeBatens.

HccnenoBanne  MarHUTHOTO — B3aMMOJECHCTBHSA
MOCTOSIHHBIX MarHUTOB.

W3yyeHne  MarHUTHOrO  TOJNSL  IOCTOSIHHBIX|
MarHuTOB TIPH UX 00BEINHEHUH U Pa3JIelICHNN.

HccnenoBanue neiicTBUS 3IEKTPUYECKOIO TOKA HA
MarHuTHYIO CTPEJIKY.

OmnbITEl, AEMOHCTPHUPYIOIINE 3aBHCHMOCTb CHIIb]
B3aNMOJICHCTBHS KaTYIIKH C TOKOM WM MarHura of
CHJIBI M HAlpaBJICHUS TOKAa B KAaTyIIKE U OT HAINYHS
(OTCYTCTBHSI) CepAECUHUKA B KaTYIIKE.

W3yyenne neiicTBUST MarHMTHOTO IO  HA

MPOBOJHUK C TOKOM.
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Koncrpynpopanue u U3y4YCHUE

paboTsI

154.5.1. MexaHu4ueckue SIBIICHHUS.

VIBUOKCHHUA.

[anmutes.
I'papuaeckas HHTEPIpeTanns

HpﬂMOHHHCﬁHOFO JBHOKCHMUA.

TOPU30HTY.

CHII.

BUABI TpeHus. KosddunmeHnT TpeHus.

HCCKOJIBKUX CHIJI.

MOAYIIKE.

ILleHTp TsKECTH.

IPeakTHBHOE JBUXCHUC.

QIIEKTPOJBUTATENIS.
N3mepenue KT JIEKTPOABUraTENILHON
[YCTAaHOBKH.
OnbITH 1o HCCIE0BAaHUIO SIBJIICHUS
QIIEKTPOMArHUTHOU UHJYKIWH: HCCIIEI0BaHUE
M3MEHEHU N 3HAYEHUS u HaIIpaBJICHUS
MHAYKIIMOHHOI'O TOKA.
3. 9 xnace

Mexannueckoe ABMAKEHHE. MaTepualibHasi TOYKA.
CrocoObl  OMHMCAHUS MEXaHHYECKOI'O  JIBHYKCHUS:
TaOMMYHBIN, rpaduueckuii, ananuTHaeckuii. Cucrema
oTcyéra. OTHOCHTETHHOCTD MEXaHUUYECKOI'0

BekTopHBIE BENWYMHBI, ONEPAlMH C BEKTOPaMH,
[IPOEKLMK BeKTOpa. Pannyc-BeKTOp MaTepHalibHOM|
TOYKH, MEpEeMEIIEHHE Ha IUIOCKOCTH. PaBHOMEpHOE
[IPSIMOJIMHENHOE JIBUYKEHUE. HepaBnomepHoe
npsiMoNMHEHHOe BIKeHne. CpenHsas W MTHOBEHHAs
CKOPOCTB T€Ja IPH HEPAaBHOMEPHOM JIBHKEHHU.

YckopeHue. PaBHOYCKOpEHHOE MpsIMOJIMHENHOE
ImBIDKEHHME. Y CKOpeHne cBOOOTHOro naieHus. OTBITH

YCKOpEHHH,
CKOPOCTH, MPONHAEHHOTO IYTH W TIEPEMEIICHUS U

JlBmxeHue Tema, OpOIIEHHOTO IO YIVIOM K|

JBrxeHre Mo OKpyXHOCTU. JIMHEWHass CKOpOCTb,
YTJIOBasi CKOPOCTB, MIEPUO] X 4aCTOTa OOpaIleHHs IpH|
[PAaBHOMEPHOM JABI)KEHHH IT0 OKPYKHOCTH. CKOpOCTH
M YCKOpEHHE MPH ABMKEHUH 10 OKPYKHOCTH.

Bexrop cuibl. PaBHOzEHCTBYIOIIAs cua.

Ilepsriii 3akon HetoToHna. Bropoii 3akon HproToHa.
Tperuit 3akoH HeiotoHa. IlpuHuun cynepnozuuuu

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuia
TPEHHsI CKOJBXKEHUS, CWJIa TPEHHUS TIOKOs, JpyrHe

I[BI/I)KGHI/Ie TCJI MO OKPYKHOCTU II0J I[Cf/iCTBI/IGM

3akon bepHymmm u mombéMHas cmia  KpbLIa.
CoBpeMEHHbIE JIeTAaTeNbHbIE amNapaThl,
MOJTBOHBIX KPBUIBSX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOMIISAX. JIBMKGHHME Toe3a Ha MAarHHTHOM

Cuna TSOHKECTHM M 3aKOH BCEMHPHOTO TSATOTEHHUS.
/IBIOKEHHME TENI BOKPYT TPABHTAIMOHHOTO IICHTpa (B
moMm uwmcne TuiaHer BOkpyr CorHia).
KOCMHUYEcKasi CKopocTb. HeBecOMOCTh U Meperpy3Ku.

PaBHOBecne MaTepualbHOW TOYKH. AOCOIIOTHO
TBEpaoe Teno. PaBHOBecue TBEPIOro
BaKperyIEHHOW OChIO BpalleHus. MOMEHT CHIIBL.

Nmnynec tena. M3menenue umnynbsca. MmMmynbe
cwiIbl. YTpyroe ¥ HEYNpyroe B3auUMOJCHCTBHE.
3aKOHBI HM3MEHEHHMS] W COXPAHEHHUS HMITYJbCa.

MexaHnuueckas padota M MoUIHOCTb. Pabora cui

cyaa Hal

ITepsas

TCl1a ¢
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TSHDKECTH, YOPYrocTH, TpeHus. CBs3b 3HEPrUU HU
pabotel. [loTeHunanpHass dHEprHsi Tena, IOIHATOrO
HaJ TOBEPXHOCThIO 3eMiH. [loTeHImanpHas sHeprus
ckaTol mpyxuHbel. Kunernueckas sneprus. Teopema
0 KHWHETHYECKOM »JHEepruu. 3aKkOH W3MEHEHHUs U
COXpaHCHUS MEXaHHMYECKON SHEPTHH.

154.5.1.1. JleMmoHCTpanuu.

HaOmroneHne MeXaHHMYECKOTO JIBIKGHUS Tena
OTHOCHTEIIFHO Pa3HBIX TE OTCYETA.

CpaBHeHuE IyTel U TPaeKTOPUI IBIXKEHUS OJJHOTQ
1 TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEN OTCYETA.

W3mepenne CKOpOCTH U YCKOpEHHUS
MPSAMOJIMHEHHOTO ABMKECHU.

HccnenoBanne  IMPHU3HAKOB  PABHOYCKOPEHHOI'O

ITBYOKCHMSL.
HaGronenve ABY>KEHUS TeNa 10 OKPYXHOCTH.
Hab6monenue MEXaHUYECKHX SIBJICHUH,

[MPOUCXOAIIUX B cucTeMe oTcuéra «Tenexka» mnpwy
€€ paBHOMEPHOM M  YCKODEHHOM  JBUXXEHHM|
OTHOCHTEIHHO KaOuHeTa (HU3HKH.

Habnromenne  paBHOBecHs  Tel, CBOOOJHOTQ
MajgeHus, KoleOaHMs MasTHHKA B WHEPIHAIBHBIX
crcTeMax Kak MOATBEPXKICHUE MPUHINTIA
OTHOCHTEIIbHOCTH.

3aBUCHMOCTb YCKOPECHHSI Tela OT €ro MAacchl U
IMENCTBYIOIIEN Ha HETO CUJIBI.

Habnronenne paBeHCTBa CHIT TIPH B3aWMOJCHCTBUY
Tedl.

W3meHeHne Beca Tena Mpyu yCKOPEHHOM JIBIKCHUH.
Ilepenaya ummnysbca Npu B3aUMOACHCTBUU TEI.
[Ipeobpa3oBaHust >HEPrUM TPH B3aUMOICHCTBUH
Tedl.

CoxpaHeHne HMITyJIbCa pH a0COMOTHO|
HEYIIPYroM B3aUMOJIECHCTBU Y.

CoxpaHeHne HMITYJIbCa npu YIIPYrom
B3aNMO/ICHCTBHH.

HaOmonenne peak THBHOT'O JIBHKEHHS.

CoxpaHeHHEe HEepTHU NIPH CBOOOIHOM Ma/ICHHH.

CoxpaHeHHE 3HEPTMH TpU JBIKEHWH Tella 0[]y
[MeiCTBHEM TPy HUHBI.
154.5.1.2. JTabopaTopHBbIe paOOTHI U OTIBITHL.
KonctpyupoBanue Tpakrta Uil pasroHa H
ImampbHEHIIero paBHOMEPHOTO JIBMKEHHMS IApUKa HIIH
TETICHKKH.

Omnpenenenne cpenHeld CKOPOCTH — CKOJBXKEHUS
Opycka wWIM JBIDKCHHS IIapHKa II0 HAKJIOHHOW

TUIOCKOCTH.
Omnpenenenue YCKOpEeHHMs Tena py
[PaBHOYCKOPEHHOM  JBIDKEHHH IO  HAKJIOHHOW
[IOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTU OT BPEMEHHU IIPH
[PAaBHOYCKODEHHOM  JIBIDKEHMM  0e3  HadaJbHOH
CKOPOCTH.

IIpoBepka rumoTessl: €Clu NpU PaBHOYCKOPEHHOM
IMBIDKEHNH 0€3 HavaJIbHOH CKOPOCTH ITyTH OTHOCSTCS
KaK psii HEUETHBIX YUCEN], TO BpEMEHA OJJMHAKOBBI.

HccnenoBanue NBWKEHHS Teia, OpPOIIEHHOTO IO
YTJIOM K TOPU3O0HTY.

UccnenoBanne  3aBUCUMOCTH ~ CHJIBI  TpPEHUS
CKOJIBXKEHUS OT CUJIBI HOPMAJIBHOTO IaBICHHUS.
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Onpenencare K03GGUIMEHTA TPCHUS CKOIBKCHUSL.

OnpeneneHue XECTKOCTH NMPY>KHUHBL.

HccnenoBanue 3aBUCUMOCTM CHWIIbl  YIPYTOCTH,
BO3HHUKAIOIEH B MPYKHHE, OT CTENEHH JAeopMaluy
[IPY>KUHBI.

OnpeneneHue  paboOTBl  CHJIBI  TPEHUS  IIpY
[PABHOMCPHOM MABMXCHUU TEJIa I10 FOpH3OHTaJ'ILHOﬁ
[MOBEPXHOCTH.

Omnpenenenne pabOTbl  CHIIBI  YIPYFOCTH HpH
MoabEME Ipy3a C MCIOJIB30BAHHEM HEMOJBHXHOTO U
MOJBIDKHOTO OJIOKOB.

154.5.2. Mexanndeckue KoJieOaHus 1 BOJIHBI.

KonebarensHoe JIBIDKEHUE. OCHOBHBI€]
XapaKTEpUCTUKH  KOJEOAHWI: Mepuoi, YacToTa,
AMIUIUTYAA. I'apmonnueckue KoneOaHus.
Baryxaromue KojacOanus. BbIHYKICHHbIC KOICOaHMUS.
IPezonanc.

Marematuueckuii W NPYKUHHBIA  MasiTHUKU.
[lpeBpalieHre  SHeprUM  NpH  KolebaTenbHOM
ITBIDKEHUH.

Mexanunueckue BOJIHBI. IIpononbHbIE 71
rornepedHbie BOMHBI. CBOWCTBa MEXaHHUYECKUX BOJIH!
uaTepdepernns W audpakuusd. nuHa BONHB U
CKOpOCTb €€ paclnpocTpaHeHHsd. MexaHuueckue
BOJIHBI B TBEPIIOM Telle, CEHCMUYECKUE BOJHBIL.

3Byk. PacmpocTtpaHeHne u OTpakeHHE 3BYKa.
['pOMKOCTb 3Byka U BbICOTa TOHAa. Pe3oHaHC B
akyctuke. THQpa3ByK 1 ymbTpa3Byk. Mcmons3oBanne
YIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

154.5.2.1. lemoHcTpamuy.

HaoOmronenme komebauuii TN Mox JEUCTBUEM CHITBI
TSDKECTH W CHIIBI YIIPYTOCTH.

Habnronenne komebaHmii Tpy3a Ha HHUTH U HA
MpyXXHHE.

HaOmonenne  BBIHY)KICHHBIX — KoineOaHWUN U
[pe30HaHca.

PacripocTpaneHne NPOJONBHBIX W IONEPEUHBIX|
BOJIH (Ha MOZICIIHN).

Habnronenne mHTEepdepeHINN U TUPPAKIHN BOIH
Ha TOBEPXHOCTH BOJBI.

HaOmonenne 3aBUCHMOCTH BBICOTBI 3BYyKa OT|
MacTOTHI.

AKyCTUYECKHI1 pe30HaHC.

154.5.2.2. JTabopaTopHbIe paOOTHI U OTIBITHL.

OmnpeneneHne 9acToThl W Iiepuoja KojeOaHWH
MaTEeMaTHYECKOT'0 MasiTHUKA.

OmnpezneneHne YacToThl W Iepuoja KoieOaHWH
MPY>KHUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH IEpUOJA KOJIeOAHMH
rpy3a Ha HUTH OT JUIMHBI HUTH.

HccnenoBanne 3aBUCHMOCTH IEpUOJA KOJIeOAHHMH
MPYKUHHOT'O MasiTHUKA OT MacChl rpys3a.

[IpoBepka He3aBHCHMOCTH MepHoOjAa KoJieOaHUH
rpy3a, TOJIBEICHHOIO K JICHTE, OT Macchl Ipy3a.

OnbITHI, JIEMOHCTPHPYIOIINE 3aBUCHMOCTb
neprozia Koje0aHWi TPYKMHHOTO MasiTHHKA OT
MacChl Tpy3a 1 KECTKOCTH MPY>KUHBI.

H3MepeHne ycKopeHHs CBOOOTHOTO TIa [CHUS.

154.5.3. DnexkTpoMarHuTHOE nosue U
PIIEKTpPOMarHUTHBIE BOJTHBI.

[OKYMEHT NMOAMWUCAH 3MEKTPOHHONM MOANMUCHIO

MYHULUMNAJIbHOE OIiI.I.I,EOEPA3OBATEan0E ABTOHOMHOE . 29.10.24 14:01 (MSK)
YYPEXXAEHME "JINLIEN N2 1 I'. HOBOTPOULIKA OPEHBYPICKOM
OBJIACTU", Tapckux HaTanbs AnekcanaposHa, JVIPEKTOP

CepTudukat 6742DA0772D01C52D236D36F5B6EAADD




OJeKTpOMarHuTHOe Tone. JIeKTPOMAarHUTHBIE
BosHBI. CBOMCTBa 3nekTpoMarHUTHEIX BojiH. Illkana
DIIEKTPOMArHUTHBIX BOJTH. Hcnonb3oBanue
QIIEKTPOMATrHUTHBIX BOJH JUII  COTOBOM  CBS3H.
Pannonoxanus. Kocmuueckas cBs3b.
OnexTpoMarHuTHas npupona cBera. CKOpOCTH
cBeTa. BosHOBBIE CBOiCTBA CBEeTa: MHTEPEPEHIMS U
Imudpakius.

154.5.3.1. JleMoHCTpaIIUH.

CBoiicTBa 371€KTPOMAarHUTHBIX BOJH.
Wurepdepennus u nudpaxiys cBera.

154.5.3.2. JTabopaTopHbie paOOThI U OIIBITHI.
W3ydyeHne CBOWCTB DIIEKTPOMArHUTHBIX BOJH C
[TOMOIIBI0 MOOMIIBHOTO TenedoHa.

[Iposenenue OITBITOB o HaOJII0ICHUIO
mHTepdepeHIN 1 TU(PaKIK CBeTa.

154.5.4. CBeToBBIC SBJICHUS.

JIyueBast MOZieNIb CBETA M TEOMETPHUECKAs ONTHKA.
Mcrounuku CBeTa. [IpssmonuneiiHOE
pacnpoctpaHeHue cBeta. 3atMeHuss Connua u JIyHBL.
Otpakenne cBera. [lmockoe 3epkaimo. 3aKoH
oTpaxkeHHs cBera. [locTpoeHne  W300pa’KeHHIA,
c(OPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomienue ceera. 3aKOH MPEIOMIICHHS CBETA.
[TomHOE OTpaxkeHHe cBeTa. Mcnoabp30BaHUE ITOIHOTO
OTpa’KEHHS B ONTHIECKUX CBETOBOJAX,
OMTOBOJIOKOHHAS CBSI3b.

Jlunza, xon nyueil B nuHze. dopmyna TOHKOH
1171: 6338 [octpoenne n300pakeHmi,
cOpMHUPOBAaHHBIX TOHKOH JHH30H. OmnrTHdeckas
crcteMa (oroamnmapara, MHKPOCKOIA M TEJIECKOIMA.
[1a3, kak omnruyeckas cUCTeMa. BIM30pyKocTh M|
IMaTbHO30PKOCTb.

Pasnoxenne Oemoro cBera B crekTp. OTBITH
Hprorona.  CrmoXeHHE  CHEKTPAJIbHBIX  I[BETOB.
/Tucniepcus certa.

154.5.4.1. [lemoHCTpaIum.

[IpsiMmonmHEHHOE pacTIpoCTpaHEHUE CBETA.
OTtpaxeHHue cBeTa.

[Tonmydenne n300paxxeHUH B INIOCKOM 3€pKalie.
[Ipenomienue ceera.

OnTHYecKuil CBETOBO/I.

Xon mydeit B coOuparomieil JInH3e.

Xon ay4eil B pacceuBaroLIEH JTUH3E.

[Nonydenne n300paxKeHUH ¢ TOMOIIBIO JIUH3.
[puHnun nevictBus ¢oroanmapara, MUKPOCKONA H
TeJIeCKOTIA.

Mounens riasza.

Paznoxxenne 6enoro cBera B CIIEKTP.

[Tonyuenune Oenoro cBera INpU CIOKEHHU CBETA
[pa3HbIX L[BETOB.

154.5.4.2. JTabopaTopHble paOOTHI U OIBITHI.

HccnenoBanne 3aBHCUMOCTH  yIJIa  OTPaKEHHS
CBETOBOTO JIy4ya OT yrIJia MajIeHHs.

W3yyeHne CBOMCTB M300pakeHHSI B IUIOCKOM
Bepkase.

HccnenoBanue 3aBUCUMOCTH YIi1a MPETOMIICHUS OT|
yIJ1a TIaJieHus] CBETOBOIO JIyda Ha TPAaHUIIE «BO3TYX—
CTEKIION.

[Tonyuenue n300pakeHUH c IIOMOLIBIO
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COOUpAIOIICH JTNH3BL.

ONITHUECKOM CHITBI COOMpArOIIel INH3BL.

HaOJII0ZICHNH Yepe3 [IBETOBbIC (DHIIBTPBI.
154.5.5. KBaHTOBEI€ SIBICHHUS.

CITIEKTPBI.
PaagnoaktuBHOCTh. Ajb(da-, Oera-

Snepubie peaKIuy. 3aKOHBI

Cosmnia " 3BE3 . SAnepuas

154.5.5.1. lemoHCTpaIum.

CreKTpbl U3Ty4eHHs U MOTJIOICHHS.
CriekTpbl pa3uyHbIX ra30B.

Criextp Bozmopofa.

MPOIYKTOB.

M3JTY4CHUA.

W3mepenne paaroakTUBHOTO (oHa.

Onpenenexnue (HhOKYyCHOTO  pacCTOSHHUS u

OnBbITHI IO PA3TIOKEHUIO OENIOro CBETa B CIIEKTD.
OnbITH O BOCHPUATHIO I[BETA MPEIMETOB MPHU UX

Onbitel  Pesepdopaa u  muiaHeTapHas MOIECTH
atoma. Mogpens aroma bopa. HMcnyckaHue u
rmoryomenne cseta aroMoMm. KpaHtel. JIuHeiuaThie

m3nydeHus. CtpoeHue aToMHOro szapa. Hykmonnas
MOJIeSIb aTOMHOTO sifjpa. M3oronbl. PannoakTUBHBIE
npespanierns. [lepron momypacmaga aTOMHBIX siiep.
JleficTBHe paauOaKTUBHBIX M3JYUEHUM Ha JKUBbBIE
OpTaHU3MBI. 3aIIKTa OT PAINOAKTUBHOTO U3IYIECHUS.
COXpaHEeHHA
BapsIOBOTO M MAacCOBOTO YHCEN. OJHEPrus CBA3U
aTOMHBIX sanep. CBsA3p Macchl W JHEpruu. Peaximn
CHHTE3a ¥ JeNeHus snep. VICTOYHWKH »HEepruy
SHEpreTHKa.
(DKoIOrn4eckre mpoOIeMsl IAEPHON SHEPTETHKH.

Habnronenne TpekoB B kamepe BuiscoHa.
PaboTa cuéTurka HOHH3UPYIOUINX U3y EHIH.
Perucrparust n3my4eHust IPUPOAHBIX MUHEPATIOB H

154.5.5.2. JTabopaTtopHbie pabOThI U OMBITHI.
HabnrogeHne CIIONIHBIX W JTMHEHYATHIX CIIEKTPOB

UccnenoBanne  TPEKOB:  H3MEpEHHE
[aCTHUIIBI TI0 TOPMO3HOMY ITyTH (110 hoTOorpadmsim).

154.5.6. IToBTOpUTETHHO-0000MIAIOIIHAI MOTYITH.

raMmma-|

OHEPIuy|
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