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PabGouast nporpamma no yueoHomy npeamery «Dusuka»

PabGouas mnporpamma mno ydyeOHOMy npeamery «®dusuka» (0a30BbId ypOBEHb)
(npenmeTHast o6nacte «EcTecTBeHHO-HayudHbIE NpPEAMETHI») (Aanee COOTBETCTBEHHO —
nmporpamma o (pusuke, pu3rka) BKIOYAET MOSCHUTENBHYIO 3alUCKY, COIepKaHue 00yUEeHMS,
IUIAaHUPYEMBIE PE3yJbTaThl OCBOEHHUS MPOrpaMMbl MO (U3MKE M U JOINOJHEHA OOLIUM
TEMaTUYECKUM TUIAHUPOBAHUEM B IEJISIX MPHUBEICHUSI CTPYKTYphl pabodeil MmporpamMmbl B
cootBeTcTBUE ¢ TpeboBaHuem OI'OC OOO0.

PaGouas mporpamma cocTtaBieHa Ha OCHOBe (penepanbHOW paboyel Mporpammsbl 1O
¢busuke 0a30BOTO YPOBHS.

IHosicHuTE/IbHAA 3alIUCKA

[Iporpamma no ¢u3uKe Ha YpOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs COCTABJIEHA Ha
OCHOBE MOJIOKEHUIN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHMSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammsbl, npeactaBieHHbix B GI'OC OO0, a Ttakke c yd€Tom
denepanbHoil pabodeil mporpaMMbl BOCHUTAHUS M KOHLEMIMU TpErnojaBaHusi y4eOHOTo
npeaMera «dusnkay.

Copepxanue  mporpaMmbl 1o (U3MKE  HampaBleHO Ha  (opmupoBaHue
€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH OOY4YarOIIMXCS W OpraHU3alMI0 M3ydyeHUs (PU3MKH Ha
JeSITEIbHOCTHOM OCHOBE. B mporpamme mo (pu3uke y4uUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peamuzanuu TpedoBanuid ®I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METanpelMETHbBIM  pe3yJibTaTaM  O0y4YeHHus, a TakKe MEXIIPEJIMETHbIE  CBS3U
€CTECTBEHHO-HAY4YHBIX y4E€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMs.

[Iporpamma no ¢usuke ycTaHaBIMBAET paclpeesieHne Y4eOHOro MaTepuana o rojam
oOydeHnust (1o Kjaccam), MpeyiaraeT MPUMEPHYIO0 TOCIEN0BATENIbHOCTh W3YUYEHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHS NPEAMETHOTO COAEpKAaHUS U YYETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢usuke pa3zpaboTaHa € LETBI0 OKa3aHUS METOAMYECKOW MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®u3nka SBISIETCS CHCTEMOOOpA3yIOMIMM JJii  €CTECTBEHHO-HAYYHBIX  y4eOHBIX
NPEIMETOB, TMOCKOJBKY (U3UYECKHE 3aKOHBI Jie)KAT B OCHOBE IIPOILIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (hu3nyecKoi reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHO-HAYYHYI0 KapTHHY MHUpa, TMPEJOCTaBIsAeT Hauboiee SCHbIE 00pasilbl
MIPUMEHEHUS] HAYYHOT'0 METO/1a ITO3HAHUS, TO €CTh CIIOC00a MOTYYEHHUS IOCTOBEPHBIX 3HAHUI
0 MHpe.

OpnHa u3 IMIaBHBIX 3a/1a4 (U3UYECKOro 00pa3oBaHUs B CTPYKType 0011ero oopazoBaHus
COCTOMT B (hOPMUPOBAHHH E€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH M HWHTEpeca K HayKe y
00yJaromuxcs.

N3yuyenue ¢usnku Ha yriiyOJIEHHOM ypOBHE MpPEANOJaraeT OBJIAJCHHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIIUMHI €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTH:

Hay4YHO OOBSICHSTH SIBJICHUSI,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIE0BaHUS;

MHTEPIPETUPOBATh JAHHBIE U MCIOJIb30BaTh HAYUYHBIE J10KA3aTEIbCTBA JJI MMOTyUYCHUS
BBIBOJIOBY.

Ienu n3yuyeHnss GU3NKU Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa30BaHHUs OIPEICICHBI B
KOHIIENIMM MpenojaBaHuss ydeOHoro mnpeamera «@Puszuka» B 00pa30BaTEIbHBIX
opranmzanusax Poccuiickoit @enepanun, peaausyromnX OCHOBHBIE O0IIE00pa30BaTEIbHbIE
MIPOTrPaMMBL.

Henu nzyuenust Gu3uku:



npuoOpeTeHne WHTEpeca M CTPEeMIICHHS OOy4JaloUIMXCsi K HAaydHOMY HW3YYCHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHus u  (HopMHpOBaHHE
HCCIIEIOBATETILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

dopMupoBaHUE HAyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3YYCHUS OCHOB CTPOCHUS
Matepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

dopmMupoBaHUE MPEICTaBICHUNA O PONIU (PU3UKU ISl Pa3BUTHS JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTH;

pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOM
JESTENbHOCTH, CBSI3aHHOM € (U3MKOHM, MOJrOTOBKA K JalibHEWIIEMY OOYYEHHIO B 3TOM
HanpaBJICHUH.

JlocT)KeHrne JTHX IeNell MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHHs 0OecTIeYNBaETCS PEIICHUEM CIIETYIOIINX 3a1au:

nproOpeTeHne 3HAHUH O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHMUECKUX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHA ONHUCHhIBAaTh W OOBSACHATH  (U3NYECKUE SIBICHUSA C
MCTIOJIh30BaHUEM IOYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pEIICHUs MPOCTEHININX pacdYETHBIX 3alad C HCIOJIb30BAHUEM
Gu3nIECKX MOJIeTIeH, TBOPUYECKUX U MPAKTUKO-OPUCHTHUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHI HAOIIOAAaTh MPUPOIHBIC SIBIICHUS U BBITIOTHATH OIBITH, Ta00paTOpHBIC
paboThl M OKCIEPUMEHTAIBHBIC WCCIEIOBAHUS C HCIOJIB30BAHHEM HW3MEPHTEIBHBIX
pudopoB;

OCBOCHHE MPUEMOB palbOTHl ¢ HHPOpMAIME (QU3NYECKOrO COAepkKaHUs, BKIIOYas
UH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3UKU, aHAIIU3 U KPUTUUYECKOE OIICHHUBAHUE
uH(dOopMaIny;

3HAKOMCTBO €O cpepamu MpoPeCcCUOHAIBHON JAESITEIIbHOCTH, CBI3aHHBIMU C (PUBUKOM, U
COBPEMEHHBIMU TEXHOJOTUSAMH, OCHOBAHHBIMH Ha TOCTHXKCHUSIX (PU3NYECKON HAyKH.

[Ipenmaraemserii B nporpamme 1o (u3uke InepedeHb JadopaTOpHBIX padOT U OIBITOB
ABIIIETCS PEKOMEIOBATEIbHBIM, YUYHUTENb JENaeT BHIOOp MpHU MPOBEIACHUU J1a0OPATOPHBIX
paboT W ONBITOB C YYETOM HHIMBUAYAIBHBIX OCOOCHHOCTEH OOydYarolIuXxcs, CITHCKa
HKCIIEPUMEHTATBHBIX 3aJlaHul, TpeajiaraeMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
dK3aMEHa 110 (PHU3HKe.

Conep:xanne o0yuenus B 7 Kijiacce

Du3uKa 1 €€ poJib B IO3HAHUM OKPYKAOLIEr0 MHUPA.

®dusuka — HayKa o npupoze. SAsinenus npupoapl. PU3ndecKre SBJICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, JICKTPUUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckue BenmuuuHbl. M3Mepenue ¢(usmdeckux BenmunH. Dusmdeckne MpuOOPHI.
[TorpemHocTh M3MepeHnii MexayHapoaHas cucreMa €IuHULL.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKU U3Yy4aloT NpUpoay. EcTecTBeHHO-HayUHBII
METOJ] MO3HAHHUS: HAOJIOJICHHE, MOCTAaHOBKAa HAY4YHOT'O BOIPOCA, BBIJBUKEHHE THUIIOTE3,
DKCIIEPUMEHT IO TMPOBEpPKE THUIOTE3, OOBsicHeHWe HabmogaeMoro siBieHus. OmnucaHue
($U3UYECKUX SBJICHUHN C TOMOIIbIO MOJENCH.

JdeMoHCTpanIuu.

MexaHn4eckue, TeIIOBbIE, JIEKTPUIECKAE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

dusnueckue nMpuOOpsl U Mpoleaypa NPSIMbIX U3MEPEHHUI aHAJOTOBBIM U IU(POBHIM
pUOOPOM.



JlaGopaTopHbie padoThbI M ONBITHI.

Onpenenenue UEHbI IE€IEHUS IKaIbl U3MEPUTEIBLHOrO Ipudopa.

N3mepenue pacCTOsAHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPIOIO Tea.

Onpenenenue pa3MepoB MAJIbIX TEIL.

N3Mmepenne TtemmepaTypbl OpU MNOMOIIM KUJKOCTHOTO TEPMOMETpA W JaTUMKa
TEMIEPATYPHI.

IIpoBeneHne wucciieoBaHWs N0 MPOBEPKE THUIOTE3bl: NAIBHOCTH IMOJETA IIAPHKA,
MYIEHHOI'O0 TOPU30HTAIBHO, TEM 00JIblIE, YeM OO0JIbIIE BBICOTA MYCKA.

IlepBOHayanbHBIE CBEIEHUS O CTPOECHUH BEIIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIBI, UX pa3Mepbl. ONbIThL, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrokenue yactull BemiecTBa. CBsi3b CKOPOCTH JBHMXKEHUSI YACTHUI[ C TEMIEpaTypoil.
BbpoyHoBckoe aBmxenue, auddysus. BaumopaeiicTBue 4acTHI] BEIIECTBA: MPUTSIKECHHUE U
OTTaJIKMBAHHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEM U TBEPIBIX
(KpucTamuIM4eckux) Teia. B3auMocBs3b MEXy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX ¥ UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI.

JdeMoHCTpanuu.

HaGmonenre 6poyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysun.

HaGmionenue siBaeHui, OOBACHSIONIMXCA MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHUIL
BEILECTBA.

JlaGopaTopHbie padoThbI M ONBITHI.

Ornenka muaMeTpa aToMa METOAOM PSJIOB (C UCTIONb30BaHUEM (poTorpaduii).

OneITHI IO HAOTIOJECHUIO TEIJIOBOTO PACITUPEHUS T'a30B.

OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.

MexaHnnueckoe [BH)XEHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHKEHHE. (CKOpPOCTb.
CpenHssi CKOpOCTbh IPU HEPABHOMEPHOM ABUKEHUH. Pacy€T myT ¥ BpeMEHU JBHKECHUSL.

SBneHue uHepHuu. 3aKOH MHEpUUU. B3aumopaeicTBHE Ten Kak NMPUYMHA U3MEHEHUS
CKOPOCTH ABMXEHHs Ted. Macca kak Mepa MHEpTHOCTU Tena. [moTHOCTh BemecTBa. CBs3b
TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTRA.

Cunia kak xapakTepucTHKa B3auMmozeincTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenue cuiabl ¢ MOMOIIBIO AMHAMOMETpA. SIBIeHHE TATOTEeHUs U cuia Tsxectu. Cuiia
TSKECTU Ha JIpyrux raHerax. Bec tena. HeBecomocTs. CriokeHue cuil, HalpaBIEHHBIX MO
onHou mnpsimoil. PaBHoaeicTByromas cui. Cuna Tpenus. TpeHHe CKONbXKEHUS U TPEeHUE
1oKost. TpeHue B Ipupoie U TEXHUKE.

JleMOHCTpanuu.

HaGmronenrne MexaHM4eCKOTO JBHKEHUS Tea.

N3mepenne cKopocTy NPSIMOJIMHENHOTO IBUKECHUSL.

HaGmronenvie siBieHUsT HHEPIIHH.

HaGmtoneHne n3MeHeHus: CKOPOCTH MIPU B3aUMOJICHCTBUM TEll.

CpaBHeHME MacC TTO B3aUMOJIECTBHIO TEJL.

Ciio)keHue CUJl, HAaPaBJICHHBIX 110 OJHOW MPSIMOM.

JlaGopaTopHbIi€ PaOOTHI U OIIBITHI.



OrnpeneneHne CKOPOCTH PABHOMEPHOTO JBWXKEHUS (LIapUKa B KUIKOCTH, MOJEIU
AIEKTPUUYECKOTO aBTOMOOWIIS U TakK Jiajee).

Onpenenenue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM HIapuKa MO HaKJIOHHOM
TJTIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOTO TEIA.

OnbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsikeHus (aedopManuu) MpYy>KUHBI OT
[IPUIIOKEHHOU CHUJIBI.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJILKEHUSI OT Beca Tella U
XapakTepa CONPUKACAIOIIMXCA MOBEPXHOCTEM.

/laBjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

HaBnenue. CnocoObl yMEHBIIEHUWS W yBelNWYeHUs JaBlieHus. JlaBineHue Trasza.
3aBUCUMOCTh JaBJICHUSI raza oT o0ObnéMa, TemmepaTypbl. [lepenaua naBneHust TBEPIABIMU
TeaMH, KUJIKOCTSIMH U Ta3amu. 3akoH llackans. [THeBMaTHueckue mMamivHbl. 3aBUCUMOCTD
JABJICHUSI KUJIKOCTU OT riayounsl. ['uapocrarndeckuii mapagokc. CooOIIarmmecs: CoCy/ibl.
I'mapaBnuueckre MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe napieHue. [IpuunuHbl CyIeCTBOBAHUS BO3YIITHOMN
o6omouku 3emiu. OnbiT Toppuuennu. U3mepenue atmMochepHOTo JaBiieHHs. 3aBUCUMOCTh
aTMOC(EpHOTrO JaBJIEHUs OT BBICOTHI HaJa ypoBHeM Mops. I[IpubGopsl misi w3MepeHUs
aTMOC(EpHOTO JIaBJICHHUS.

JlelicTBME JKUJIKOCTM M Ta3a Ha NOTPYXKEHHOE B HUX TeJo. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

JdeMoHCTpPaIuH.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocy/bl.

['mppasnuueckuit mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOTO TABICHUS.

3aBHUCUMOCTb BBHITAIKUBAIONIECH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJla U MJIOTHOCTU
AKUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue muIaBaHUsS TeN: IUIABAaHWE WJIM IOTPYKEHHE TEI B 3aBUCHUMOCTU OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlaGopaTopHbie padoTbI M ONBITHI.

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B JKUIKOCTD
YaCTH TEJIA.

OnpeneneHue BBITAIKHUBAIOIICH CHIIBI, JACHCTBYIOLIEW Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI, ICHCTBYIOIIEH HA TEJIO B )KUJKOCTH,
OT MaccChl TeJA.

OnbIThl, TEMOHCTPUPYIOIIKME 3aBUCUMOCTD BBITAJIKUBAIOIICH CHIIbI, JEHUCTBYIOIIEH Ha
TEJIO0 B KUIAKOCTHU, OT 00bEMA MOTPYXKEHHOW B KUAKOCTh YAaCTU TeJla U OT IUIOTHOCTHU
XKUJIKOCTH.

KonctpyupoBanne apeomerpa WM KOHCTPYMPOBAaHHE JIOAKH W OIPEICICHUE €€
IrPy30M0AbEMHOCTH.

Pabora n MOIIHOCTH. DHepPrus.

Mexanunueckasi pabota. MOIIIHOCTb.



[IpocTble MeXaHW3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBHii0o paBHOBeCHs
priuara. [Ipumenenue npaBuia paBHOBECHS pbluara K 0JI0Ky. «30J10TO€ MPaBUII0» MEXAHUKHU.
Koaddunment mnonesnoro aeiictBust (manee — KIIJ) mpocteix MexanuszmoB. I[IpocTbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass »Heprus. KuHernueckas W moTeHUManbHas sHeprus. lIpespamenue
OJIHOTO BUJa MEXaHUYECKOW SHEPTUU B IPYTrOi. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

JdeMoHCcTpanuu.

IIpumepsbl NPOCTHIX MEXAHU3MOB.

JlaGopaTopHbie padoThbI M ONBITHI.

Onpenenenue paboOThl CWJIBl TPEHUS MPU PABHOMEPHOM JIBIDKEHHM Teja I10
TOPU30HTAIBHON MOBEPXHOCTH.

HccnenoBanue yciioBUM paBHOBECUS pblyara.

N3mepenue KII/1 HakTIOHHOM MIIOCKOCTH.

N3yueHne 3aKOHA COXpaHEHUs MEXaHUYECKOW SHEPTUU.

Conep:xkanmne o0yuenus B 8 kiacce

TenuoBble ABJIEHMS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpUU CTPOCHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIeKyJd. ONbIThI, TOATBEPKIAIONIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOT0 COCTOSHUMN BemecTBa. Kpucranmuueckue
u amopdubie Tenma. OObSICHEHHWE CBOWMCTB Ta30B, XKUIAKOCTEW M TBEPIBIX TET HAa OCHOBE
MOJIOKEHUN MOJICKYJISIPHO-KUHETUYECKOM Teopuu. CMauMBaHUE W KaNWUISPHBIC SIBJICHUS.
TennoBoe pacliMpeHue U cHKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIIOBOTO JBWKEHHUS YacCTHII.
Buytpennsisi sHeprusi. CrocoObl M3MEHEHHS BHYTPEHHEH OHHEpPruu: TeIvionepeaada u
coBepIeHue padboTel. Bunpl Temionepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTyUCHHE.

KomngecTtBO TeIwioTsl. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€II000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [[maBneHne u oTBepieBaHNEe KPUCTATUTHIECKIX
BEIIECTB. YIeNIbHAS TeIioTa IuiaBieHus. I[lapooOpa3oBanne u KoHueHcarus. Mcmapenwue.
Kunenue. YnenbHas Temiora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATYPhl KUICHUS OT
aTMOC(EpHOTO JaBJICHUS.

BrnaxHocTbs Bo3myxa.

DHeprus TOIIMBa. Y ebHas TEIJIOTa CTOpaHHUs.

[Ipunuunsl padotel TemnoBbix asurarenein KIIJ[ TemmoBoro asuratens. TermnoBbie
JIBUTATEIIN U 3alIATa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

JdeMoHCTpanIuu.

Hab6mronerre O6poyHOBCKOTO JIBUIKCHHUS.

Ha6mronenne nuddysun.

HaGmoneHne siBjeHNUN CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

Hab6mroeHne TermioBoro pacimmpeHus Tel.

MN3MmeHenune naBiaeHus ra3a Ipu U3MEHEHUH 00bEéMa M HarpeBaHWU WUTH OXJIAXKICHHH.

[IpaBuiia u3MepeHust TeMnepaTypshl.

Bunbr Termonepenayn.

OxnaxxJieHre TIpu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0OThl BHCIITHUMH CHUJIAMH.



CpaBHEeHME TEINTOEMKOCTEN pa3INYHBIX BEIIECTB.

HaGntonenue kunenus.

HaGntoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJICHHUH.

Mojenu TeIUIOBBIX ABUTATEICH.

JlaGopaTopHbie padoThbI M ONBITHI.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

OnbITHI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.

OMbITHI 1O HAOIOJICHUIO TETJIOBOT'O PACIIUPEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEIl.

Ornpenenenue JaBieHUs BO3yXa B OaJUTOHE IITTPUIIA.

OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT ero oObéMa u
HarpeBaHus WIH OXJIAXKICHUS.

[IpoBepka rumoTe3bl JUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA JKHJIKOCTH B
TEPMOMETPUUECKON TPYyOKE OT TeMIepaTyphl.

HaGmtonenne n3MeHeHUs: BHYTPEHHEW PHEPruM Tejla B pe3yJibTare TeIuionepenadu u
pabOTHI BHEIITHUX CHIL.

UccnenoBanue siBeHUs TEIIOOOMEHA MTPU CMEIIMBAHUN XOJIOAHOM U TOpsYEH BOIBI.

OmnpeneneHne KoJIMueCcTBa TeTUIOTHI, TOJTYYEHHOTO BOJIOHN MPU TEIII000OMEHE C HarpeThIM
METALTUYECKUM IUTUHIPOM.

Onpenenenue yAaeabHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue npoiiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENILHOM BIAXKHOCTH BO3/yXa.

Ornpenenenue yieabHONW TEIUIOTHI MIABICHUS JIbA.

DJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHUA.

Onektpu3zauus Tein. J[Ba poJa aIeKTpUUYECKUX 3apsaoB. BiaumonaeiicTBue 3apsiKEHHbBIX
Ten. 3akoH KynoHa (3aBHCUMOCTBH CHJIbI B3aMMOJEHCTBUS 3apSKEHHBIX TEN OT BEJIMYHHBI
3apsIIOB M paCCTOSIHUS MEXKIY TEJIaMH).

Onektpuueckoe nojue. Hanpspk€HHOCTD aniekTpudeckoro noust. [IpuHiun cynepno3zunuu
AJIEKTPUYECKUX M0JIEH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snekTpudyeckux 3apsjaoB. DJIEMEHTApHbIA dIeKTpuueckuil 3apsa. CtpoeHue
atoma. [IpOBOIHMKY U TUAAEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsia.

OJIEKTPUUYECKUM TOK. YCJIOBHSI CYIIECTBOBaHHUS JJIEKTPUYECKOro Toka. MCTOUYHMKH
MIOCTOSTHHOTO TOKa. [[elCTBUS 3JIEKTPUUECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE).
DNEeKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. Jnekrpuueckoe HampsikeHue. CompoTUBIICHUE
MPOBOJHUKA. YJIETbHOE CONPOTHUBJIICHHE BellecTBa. 3akoH OMa s ydacTKa LEIMH.
[TocnenoBaTenpHOE U ApaLIENbHOE COEAUHEHNE IPOBOIHUKOB.

PaGora m MOITHOCTBH 3JEKTpHUECKOTO ToKa. 3akoH J[xoyns—JleHma. DimekTpudeckue
[IEMU ¥ IOTPEOUTENN ANEKTPUIECKOM dHepTrun B ObITy. KOopoTKOe 3amMbIKaHuE.

[ToctossHHbIE MarHuThl. B3auMonencTBHE MOCTOSAHHBIX MAarHMTOB. MAarHUTHOE MOJIE.
MaruauTtHoe noJie 3eMJIM U e€ro 3HauYeHHe JJIs KU3HU Ha 3emiie. OnbIT Dpctena. MarautHoe
MOJIE DJJEKTPUYECKOr0 TOKa. IIpuMeHeHHne J3JIeKTpOMAarHUTOB B TexXHUKE. JlelicTBue
MarHuTHOTO TIOJI1 HAa MPOBOAHUK C TOKOM. OJEKTPOABHUraTellb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apajnes. SBneHue dneKTpoMarHuTHOW uWHAYKOMHU. [IpaBmio Jlenna.
Onexktporeneparop. CrocoObl MOJYUYECHHUS JJICKTPUUECKONW SHEPTrUH. DJIEKTPOCTAHIIMU Ha
BO300HOBIIIEMbIX HCTOYHUKAX SHEPTHUU.

JdeMoHCTpaIUH.



DIIeKTpr3anus Ted.

JIBa pojia 3JIEeKTPUUECKUX 3apsJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEI.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTuyecKkast MHIYKIIHSI.

3aK0OH COXpPaHEHUS AIEKTPUUYECKUX 3apsia0B.

[TpoBOAHUKH U TUAIICKTPUKHU.

MopenupoBaHue CUIOBBIX JTUHUM STEKTPUIECKOTO MO,

HcTouHrMKHM TOCTOSHHOTO TOKA.

JIeHcTBUA 3IIEKTPUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B JKUJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEpMETPOM.

N3mepenue 31eKTpuyecKoro HarpsHKeHUsI BOJIBTMETPOM.

Peocrar u Mara3uH cOnpoOTUBIICHUM.

B3anmMojelicTBue MOCTOSIHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3eieHUs MOTOCOB MarHUTA.

MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnbIT DpcTena.

MarnuTtHoe 1oJie Toka. DJIeKTPOMAarHuT.

JleficTBr€ MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM.

DNEeKTpOBUTATEIb TOCTOSTHHOTO TOKA.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW HHIYKIUU.

OnbiTel @apajes.

3aBUCHMOCTh HANPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbIe paOOThI K OTIBITHI.

OnbITHI IO HAOTIOJECHUIO AJICKTPU3ALUU TEJ MHAYKIIHEH U MPU COMPUKOCHOBEHHUH.

HccnenoBanne neCTBUS SJIEKTPUUECKOrO OISl HA TPOBOJIHUKHU U JTUBJIEKTPUKH.

COopka u npoBepKa pabOThI AIEKTPUIECKOM IIETH MOCTOSIHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYILETO YEPE3 PESUCTOP, OT COMPOTUBICHUS
pPE3UCTOpa U HAIIPSKEHUS HA PE3UCTOPE.

OnbITel,  AEMOHCTPUPYIOIIUE  3aBUCUMOCTh  3JEKTPUUECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, IUIOIIAIM TONEPEYHOTO CEYEHUs U MaTepHaa.

[IpoBepka mpaBuiia CIOKEHHS HANPSHKEHUN MPH MOCIEA0BATEIBHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisg CHIIbl TOKA MPU MapajuieIbHOM COeIMHEHUU PE3UCTOPOB.

Ornpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.

OnpeneneHne MOIUTHOCTH 3JIEKTPUUYECKOTI0 TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

NccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, UIYIIETO YEpe3 JIAMIIOUKY, OT HAMPSKEHUS Ha
HEW.

Onpenenenune KIIJI narpeBares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MarHUTOB.

N3ydeHre MarHUTHOrO TIOJISI TOCTOSIHHBIX MArHUTOB IMPU HMX OOBEIUHEHUH U
pa3liesIeHUH.

UccnenoBanue neicTBUA 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



OnbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3AUMOJECHCTBUS KaTYIIKHA C TOKOM U
MarHuTa OT CUJIbI TOKA U HAIIPABJIEHUS TOKA B KATYLIKE.

N3ydeHne neicTBUs MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIII 351eKTpoABUTaTeIbHOM YCTAHOBKH.

OnpITI MO HCCIENOBAHUIO SABJICHUS DJEKTPOMAarHUTHOW HMHIYKIMU: HCCIIEIOBAHUE
M3MEHEHHUM 3HAYEHUs U HAIPABJIEHUS HHAYKIIMOHHOTO TOKA.

Conep:kanmne o0yuenus B 9 kiiacce

Mexanuuyeckue siBJICHUSsI.

Mexanunyeckoe ABmxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO JBWKCHUS. PaBHOMEpHOE mNpsiMOIuHEHOEe naBUxkeHuEe. HepaBHOMepHOE
npsiIMOJIMHENHOE JBMKeHHe. CpelHsis U MITHOBEHHAsi CKOPOCTh Te€ja MPU HEPABHOMEPHOM
JBH>KCHUU.

VYckopenune. PaBHOyCcKOpeHHOe mNpsMoiuHeHoe aBuxkeHue. CBOOOAHOE TMajeHHE.
OnbiTel ["anunes.

PaBHOMepHOE nBMXKEHME IO OKpY)HOCTH. [lepuon u yactora oOparenus. JInHeitnas u
yraoBas cKOpocTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH Herorona. Bropoii 3akoH HeroroHa. Tperuii 3akoH HeroroHa. [IpuHnmn
CyNEepHO3ULUH CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHUs CKOJIbKEHUS, CHIIA TPEHUS
IIOKOs1, IPYTUe BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOIHOIO MaJeHUS.
JBuxxenne mnaner Bokpyr Connua. IlepBas kocmuueckass ckopocTs. HeBecoMocTs u
Ieperpys3KHu.

PaBHOBecue MarepuanbHOW TOYKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMmeHT cuibl. LlenTp Tsxectu.

Nmnynece tena. U3menenne umnyibca. IMmynbe cuiibl. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

Mexanndeckas pabota U MouHOCTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHusi. CBs3b
sHepruu U padotel. [loTeHIManbHAsE SHEPTHS Tela, MOJHITOrO HaJl MOBEPXHOCTHIO 3E€MIIH.
[lorennmanbHass 3Heprus cxarol npyxuHbl. Kunernueckas osHeprus. Teopema o
KUHETUYECKOW SHEPrUu. 3aKOH COXPAaHEHUSI MEXaHUUECKON YHEPTHUH.

JemoHcTpanum.

HaGmronenrne MexaHWU4YeCKOTo IBIKEHUS TeJla OTHOCUTENIBHO Pa3HBIX TEJT OTCUYETA.

CpaBHeHUE MyTeW W TPACKTOPUM IBUKEHHUS OJHOIO U TOTO K€ TeJa OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3Mepenne CKOpOoCTH U YCKOPEHUS MPSIMOIMHEWMHOTO JIBUKEHHS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkKeHHsI Tela M0 OKPY>KHOCTH.

HaGmronenrne MeXxaHWYECKUX SIBJICHUH, MPOUCXOISIINX B cUCTeMe oTcuéTa «Temexkar
1pu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEJIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS TEIA OT MACCHI TeJIa U JCUCTBYIOLIECH HA HETO CHJIBI.

HaGntoneHue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUU TE.

N3MmeHnenune Beca Tenia npu yCKOPEHHOM JIBHKCHUMU.

[Tepenaya umiynbca npu B3aUMOJIEHCTBUU TEIL.



[IpeoOpazoBaHus SHEPTUU NMPU B3AUMOJICUCTBUU TE.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UuMMIyJbca nMpu adOCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGntoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrue MEXaHUYECKOM YHEPTUM Mpu CBOOOTHOM TaJICHUH.

CoxpaHeHue MEXaHUYECKON YHEPTUH MIPU ABUKEHUU TeJla MOJT IEUCTBUEM MPYKHUHBI.

JlabopaTopHbie paOOThI U OIBITHI.

KonctpyupoBanue TpakTta Mjisi pa3roHa M JalbHEHIIEr0 PaBHOMEPHOTO JBHKCHUS
HIapUKa WUJIN TEJICKKHU.

Onpenenenue cpeaHed CKOPOCTH CKOJBXKEHUS Opycka WM JBMXKEHUS LIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla NMPU PABHOYCKOPEHHOM JIBUKEHHM IO HAKIOHHOU
IUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBMIKEHUM 0€3
HAYJIbHOU CKOPOCTH.

[IpoBepka rumoTe3sl: €Cu MPU PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4aJIbHOW CKOPOCTH
MyTH OTHOCSTCA KakK PsiJi HEYETHBIX YHKCEJ, TO COOTBETCTBYIOLIUE MPOMEKYTKH BpPEMEHU
OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIbl HOPMAaJIbHOIO
JABJICHUSL.

Onpenenenue kodhGUIIEHTAa TPEHUST CKOJIBKECHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CWJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHMM Tella IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenue pabOTHl CWIIBI YIPYTrOCTH MPU TOIBEME Tpy3a C HCIOIb30BAHUEM
HEMOJIBI)KHOTO U MOJABMYKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHUS SHEPTUU.

Mexanuyeckue KoJae0aHUs U BOJIHBI.

Konebarenbhnoe npmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUI: TIEpUO/I, 4acTOTa,
aMIUTMTyJa. MareMaTHYeCKuii W MPYKUHHBIM MasTHUKU. [IpeBpaineHue sHeprum mpu
K0JIE0ATEIbHOM JIBUKEHUU.

3aryxaroniue kojebanus. BeiHyX1eHHbIe KonleOanus. Pesonanc. MexaHM4eCcKue BOJTHBI.
CBoiicTBa MeXaHHUYECKUX BOJIH. [IpofojibHblE U MOMNEpeYHbI€ BOJHBL JlIMHA BOJHBI U
CKOpPOCTh €€ pacrpoCTpaHCHHUs. MeXaHHYeCKHE BOJIHBI B TBEPAOM TeEJE, CEMCMHYECKUE
BOJIHBI.

3Byk. ['poMKoOCTh 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. MIHGpa3ByK u yinbTpa3ByK.

JemoHcTpanum.

HaGmronenne xonebaHui TN MO IEUCTBHEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.

HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6mroieHre BRIHYKICHHBIX KOJICOAHWH B pe30HaHCa.

PacnpocTpanenne npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHN pE30HAHC.

JlabopaTopHbie padOThI M ONBITHI.

Ornpenenenue 4acToThl U Nepruoja KojaedaHuii MaTeMaTUYECKOr0 MasiTHUKA.

OrnpeneneHue 4acToThl U Mepruoja KojaeOaHul NPy >KMHHOTO MasTHUKA



HccnenoBanue 3aBUCHMOCTH NepHoAa KoieOaHWW MOABEHIEHHOTO K HUTH Tpy3a OT
JUTAHBI HATH.
HccnenoBanne 3aBUCHUMOCTU MEpPUOAA KOJIEOAHUN MPY>KMHHOTO MasiTHUKA OT MaccChl

rpysa.
[IpoBepka HE3aBUCUMOCTH MEepHOJia KoiaebaHui rpys3a, MoJABEIIEHHOTO K HUTH, OT MacChl

rpysa.

OMBITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTbD Meproa KojaeOaHu Mpy>KUMHHOTO MasiTHUKA
OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

JJIEKTPOMATHUTHOE 110JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA AJEKTPOMATrHUTHBIX
BoH. llIkana »1eKTpOMarHUTHBIX BOJH. Mcmosib30BaHWE SJIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CBSI3HU.

DJleKTpoMaruuTHas npupojia cBera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JdeMoHCTpanuu.

CBolicTBa PIEKTPOMATHUTHBIX BOJIH.

BoaHoBbIe cBOliCTBA cBeTA.

JlaGopaTopHbIie paOOThI U OTIBITHI.

N3ydeHnne CBOMCTB JEKTPOMAarHUTHBIX BOJTH C TIOMOIIbI0 MOOMIIBHOTO TesedoHa.

CBeTOBbBIE ABJICHUS.

JlyueBas Mojaenb cBeta. ctounuku cBeta. [IpsiMonuHeitHOe pacnpoCcTpaHEHHE CBETA.
3atmenus Connua u JIynel. OtpaxkeHue ceta. [lnockoe 3epkano. 3aKOH OTPaKEHHSI CBETA.

[Ipenomiienne cBeta. 3akoH MperaomiieHUs1 cBeTa. [lonHOe BHYTpEHHEE OTpaKEHHUE
cBera. Mcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xopx nyuedt B auH3e. Ontuueckas cucrema (oToarnmapata, MUKPOCKONA H
Teneckona. [ a3 kak ontuyeckas cucreMa. ban3opykocTs U JaabHO30PKOCTb.

Paznoxenune Oemoro ceera B crekTp. OmbiTel HbioToHa. CroskeHHE CHEKTPalbHBIX
uBeToB. Jlucnepcus cpera.

JdeMoHCTpPaIUH.

[IpssMonHEHOE pacHPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUI B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKayax.

[Ipenomnenue cBera.

OnTtryeckuil CBETOBO/I.

Xop nydeit B coOuparoe JInH3e.

XO0J Iyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunuun neiicTBusa goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopenb riasa.

Pa3nosxxenue 6enoro cBeta B CIEKTP.

[TonyueHnue 0enoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

JlaGopaTopHbie padoThbI M ONBITHI.

HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jiy4a OT YIJja MaJIcHUs.

N3yueHne xapakTepUCTUK U300paKeHUs TPEAMETA B IIJIOCKOM 3€pKaJe.

HccnenoBanne 3aBUCMMOCTH yTJja MPEJIOMJIEHUS CBETOBOIO Jiy4ya OT yIJia IaJeHus Ha
TPaHULIE «BO3YX—CTEKIIOM.

[Tonydyenue n3006paxeHni ¢ MOMOIIBIO COOUPAOIIEH JTUH3HI.



Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKOM CHIIBI COOMpPAIOUIEH JIMH3BI.

OnpITHI IO Pa3I0KEHHIO OEJIOT0 CBETA B CIEKTP.

OnbITEl 1O BOCHPUATHIO IIBETA NPEAMETOB MPU WX HAOIIOJCHUM Yepe3 IIBETOBBIC
(UIBTPBL.

KBanToBbBI€ siBJICHHS.

Omnsitel Pe3epdopaa u manerapHas monaens aroma. Mogens atoma bopa. Mcnyckanue
U moryionieHue ceeta atomoMm. KBaHTel. JInHeYaTbie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(da-, 6eta- u ramma-uznydeHus. CTpoeHHUE aTOMHOTO spa.
Hyxnonnass mMonens atomHoro sapa. M3oromsl. PagmoaktuBHbIe mnpeBpamieHus. llepuon
IIOJIypacrajia aTOMHBIX SIAED.

SnepHble peakuyn. 3aKOHbI COXPaHEHHU 3aps0BOT0 U MACCOBOT'0 YHCEI. DHEPTHUS CBSI3U
aToMHBIX sziep. CBsi3b Macchl M 3HEpruu. Peakuuu cuHTe3a U neneHus saep. McTouyHuku
sHepruu ConHua U 3BE3I.

AnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIYUYCHUI Ha KUBBIE OPTaHU3MBI.

JdeMoHCTpanuu.

CrekTpbl U31y4eHUS U TOTJIOUICHMUS.

CrekTpbl pa3IM4HbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Buibcona.

Pabota cuéTurka HOHU3UPYIOMHUX U3TYUESHHH.

Peructpanus uznyyeHusi IpupOAHbIX MUHEPAJIOB U TTPOTYKTOB.

JlaGopaTopHbie padoThbI M ONBITHI.

HaGmroeHue CIuIomHbIX U TUHEWYATBIX CIEKTPOB U3JTy4YEHHUS.

HccnenoBanne TPEKOB: HM3MEPEHUE HSHEPrUU YACTHUIBI MO TOPMO3HOMY NyTH (110
dboTorpadusam).

N3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-0000 1A U MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONMK  MOJYJIb TMpPEAHA3HAYEH [JIi CUCTEMATH3alUh U
0000IIIeHNsT TIPEAMETHOTO COJIEP)KaHUSI M ONbITa JACATEIBHOCTH, NPHOOPETEHHOTO TIPHU
M3YYEHHH BCETO Kypca (U3HKH, a TAaKKe I MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY
9K3aMEHY 110 (U3UKE IS O0YyJAIOIIUXCS, BRIOPABIITUX 3TOT YUCOHBIN ITPEAMET.

[Ipy wW3y4yeHHH [OAHHOTO MOAYJIS PEAIU3YIOTCA UM CUCTEMATU3UPYIOTCS BHUJIBI
JESTENHHOCTH, HAa OCHOBE KOTOPHIX OOecreunBaeTcss JOCTIDKEHHE MPEIMETHBIX U
MeETanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB oOy4deHusl, dbopmupyeTcs
€CTECTBCHHO-HAy4YHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIIECAOBAHUS SIBICHUU
MPUPOABl U TEXHUKH, OBIIAJICHUE YMEHUSMH OOBSCHATH (PU3MUECKHE SBJICHUS, MPUMEHSS
MOJyYECHHBIE 3HAHMS, PEIIATh 3aJ1a4l, B TOM YUCJIE KQUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IprHIMIIHANBHO AEATENBHOCTHBIA XapaKTep JAHHOTO MOAYJISL Peanu3yercss 3a CYET
TOTO, YTO 00YYaIOIINECS BBINOJIHAIOT 33/1aHUs], B KOTOPBIX UM Ipe/jIaraeTcs:

HAa OCHOBE TMOJIYYCHHBIX 3HAHWW pACNO3HABATh W HAYYHO OOBSCHATH (DU3UUYECKUE
SIBJIEHUS B OKPY’KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

WCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIEAOBAHUS (DU3NYECKUX SBJICHUN, B TOM YUCIE AJIS
MPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUUECKNX BBIBOJIOB;

OOBSICHSITh Hay4yHble OCHOBBI HaubOoJee BaXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTU I, HATPUMED, MPAKTUUECKOT0 UCITOJIH30BAHUS PA3IMUHBIX UICTOYHUKOB SHEPTUHU Ha
OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUOB SHEPTHH.



Kaxgas w3 TeM MaHHOTO MOIyJs BKIIOYACT OSKCIEPUMEHTAIBHOE HCCIeI0BaHNE
obobmaromiero  xapakrepa. Moaynb 3aBepliaeTcsi MPOBEICHUEM JTUATHOCTUYECKOU U
OIICHOYHOU pabOoTHI 32 KypC OCHOBHOT'O 00111eT0 00pa3oBaHUsI.

Ilnanupyembie pe3y/ibTaThbl 0CBOeHUS PU3UKHU (0230BbIH YPOBEHb) HA YPOBHE
OCHOBHOI'0 00111€er0 00pa30BaHMs

N3yuyenue ¢u3uku Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HANpaBIECHO Ha
JTOCTIKEHUE IMYHOCTHBIX, METAIIPEAMETHBIX M IPEAMETHBIX 00pa30BaTCIIbHBIX PE3YIIHTATOB.
B pesynpraTe u3ydeHus (UMK Ha YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUs Y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3yJbTAThl B YACTHU:
1) MaTprHOTHYECKOTO BOCTIUTAHHUS

NpOSIBIICHUE WHTEpeca K KCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(du3HUeCKOl HAYKH;

IICHHOCTHOE OTHOIICHHUE K JOCTIKEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) TpakJJaHCKOTO M TyXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUS

TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXJCHUM OOIIECTBEHHO-3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C IPAKTUICCKUM MTPUMEHEHUEM JOCTKEHUHN (HU3UKH;

OCO3HAHKE BAXKHOCTH MOPAJIbHO-3THYECKHUX MTPUHITUIIOB B JICATCILHOCTH YIEHOTO;

3) 3CTeTHYECKOr0 BOCITUTAHMS:

BOCTIPHUSTHE 3CTETUYCCKUX KaYeCTB (PU3NICCKON HAYKH: €€ TapMOHHYHOTO MTOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1ICHHOCTH HAYYHOTO MMO3HAHHMS

OCO3HAHME LIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MUpAa,
OCHOBBI Pa3BUTHUS TEXHOJOTUN, BaKHEHIIIEH COCTABIIAIONIEH KYIbTYpHI;

pa3BUTHE HAYYHOMU JTI0003HATEILHOCTH, HUHTEPECA K UCCIEA0BATENBCKON NeATEIHbHOCTH;

5) popmupoBaHUs KyJIbTYPbI 3A0POBbS U SMOIIMOHATIHLHOTO OJIArOMOIyYHs:

OCO3HAHME IIEHHOCTH 0e30MacHOro o0pasa *W3HU B COBPEMEHHOM TEXHOJOTHUYECKOM
MUpE, BaXXHOCTHM TMpaBUJl OE30MaCHOTO TMOBEACHUS HaA TpaHCIOpPTE, Ha JOpOTax, C
AIEKTPUUECKUM U TETJIOBBIM 000PY0BAHUEM B JJOMAIITHUX YCIOBUSIX;

c(hopMHUPOBAaHHOCTH HaBBIKA peIICKCUH, IPU3HAHKE CBOCTO MPaBa Ha OMHUOKY U TaKOTO
e TIpaBa y APYroro 4eJI0BEKa;

6) TpyI0BOTO BOCITUTAHWSI:

7) akTUBHOE Yyd4YacTHE€ B PCIICHUH MPAKTUYeCKHX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeIbHON OpraHU3allii, HACEIEHHOTO MyHKTa, POJHOTO Kpasl) TEXHOJIOTHYECKON U
COIMAJILHON HAIIPABJICHHOCTH, TPEOYIONIUX B TOM YUCIE U (PU3NYECKUX 3HAHUN;

MHTEPEC K MPAKTUIECKOMY M3yUEHUIO PO ecCuid, CBI3aHHBIX C (PU3HKOM;

8) PKOJIOrH4eCKOro BOCIIUTAHUS:

OpHEHTAIMsl Ha TpUMEHeHHEe (U3MYECKUX 3HAHWKA IS PEIICHUs 3a1ad B o0iactu
OKPYXAaIOIIEH Cpe/ibl, TNIAHUPOBAHUS TTOCTYITKOB U OIIEHKU WX BO3MOXKHBIX MMOCIEACTBUHN IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHHE TI00aJTHFHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U MyTeH UX PEIICHUS;

9) amanTanuy K K3MEHSIONIMMCS YCIIOBUSM COIMATBLHOW W TIPUPOTHOU CPEJIbI:

MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBIMOJHCHUN WCCIICIOBAHUA W TPOCKTOB
¢du3nuecKkoi HaMPaBICHHOCTH, OTKPBHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

MOBBINIIEHNE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO IeITeITLHOCTH;



noTpeOHOCTh B ()OPMHPOBAHWM HOBBIX 3HAHUU, B TOM 4YHclie (OpMYyIUpOBATH HAEH,
MOHATHS, TUITOTE3HI O (PU3NIECKUX O0BEKTAX U ABICHUSX;

OCO3HAaHME 1€(PUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (PU3UKY;

TUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPHUOOPETEHNN HOBBIX (PHU3UUECKUX 3HAHUH;

CTpEMJICHHE AaHAM3UPOBAaTh M BBIABISITH B3aMMOCBA3M MPHPOIBI, oOmecCTBa U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOIH30BAHHEM (PU3NICCKUX 3HAHUM;

OLICHKA CBOMX JACHUCTBUM C YYETOM BIIMSHUS HA OKPYXKAIOLIYIO CPEAy, BO3MOKHBIX
IJ100aIbHBIX MOCTECTBUM.

B pesynpraTe u3ydeHus (UMK Ha YpPOBHE OCHOBHOIO o0O0IIEero oOpa3oBaHus Yy
oOyyarorerocst OyayT chOpMUpPOBaHBI MeETANPEIMETHbIE PpPe3yJbTaThl, BKIIOYAIOIIUE
TIO3HABaTeIbHbIC YHUBEPCAIbHBIC Y4eOHBIC ACHCTBHSA, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC
yueOHbIE IeHCTBUS, PETYISTUBHBIC YHUBEPCAJIbHBIC yUYeOHbIE 1eHCTBUSI.

OmnaeHue yHUBEpCATbHBIMHA Y9€OHBIMU MTO3HABATEIEHBIMY JIEHCTBUSMHU:

1) 6a30BbIC TOrHYCCKUE TESUCTBUS:

BBISIBJISATH U XapaKTePHU30BaTh CYIIICCTBEHHBIC MIPU3HAKA OOBEKTOB (SIBIICHHIA);

yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINN, OCHOBAHUS JJIs1 00OOIICHHS U
CpaBHEHHUS;

BBISIBJISATh 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B paccMaTpuUBaeMbIX (pakTax, JaHHBIX U
HaOIIOJICHUSIX, OTHOCSIIUXCS K (PU3NUYECKUM SIBJICHHSIM;

BBISIBJISATh TPUYWHHO-CIICJICTBCHHBIC CBS3M IPU HW3YYCHUH (PU3HYSCKHUX SBJICHUH U
IPOIIECCOB, MPOBOJUTH BBIBOJBI C MCIOJIb30BAHUEM JCAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUYEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (DU3NYECKUX BEJIMYUH;

CaMOCTOSITEILHO BBIOMPATh CIIOCO0 pelieHus yueOHOoU (hu3nyeckoil 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUAHTOB PEILICHUs, BHIOOP HaOO0JIee MOAXOASIIET0 ¢ YYETOM CAMOCTOSITENIEHO
BBIJICJIEHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIEIOBATENbCKUE IEHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATEILCKUI HHCTPYMEHT IMMO3HAHUS;

IPOBOAUTH IO CAMOCTOSITEIFHO COCTABIIEHHOMY TUIAHY OTIBIT, HECTIOKHBIN (PU3NUECKUI
AKCTICPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHUE (PU3HUECKOTO SBICHUS;

OLICHMBATh Ha NMPUMEHHUMOCTh U JIOCTOBEPHOCTh HMH(OpPMAIUIO, MOJIYYECHHYIO B XOJIE
MCCJICIOBAHUS WU DKCTIEPUMEHTA;

caMOCTOATEbHO  (hopMynupoBaTh OO0OOIEHUS ¥  BBIBOABI 1O  pe3yjbTaTaM
POBEAEHHOTIO HAOIOICHHS, OIIbITA, UCCIICOBAHNUS;

IPOrHO3UPOBATh BO3MOXHOE JaJbHENIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TaKkKe
BBIJIBUTATH MPEIION0KEHHUS 00 UX PA3BUTHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

3) pabota ¢ nHbOpMAaIIHE:

MPUMEHATh Pa3IMYHBIE METO/bl, HHCTPYMEHTHI W 3alpOChl NMPHU TOUCKE U OTOOpE
nH(OPMAITUH WA JAHHBIX C YIETOM MPEITIOKEHHON yueOHOW PU3nIecKo 3a1auu;

aHAM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(DOPMAIUIO PA3IUYHBIX
BUJIOB ¥ ()OPM TIPEACTABIICHHUS,

CaMOCTOSITETILHO BBIOMPATh ONTHUMANTbHYIO (OpMy MpencTaBieHus WHOOpPMAIUU U
WJUTIOCTPUPOBATH pelllaeMble 3a7a9i HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, WHOHM rpadukon
U UX KOMOMHALUSIMU.

OBnaneHne YHUBEPCATHHBIMH YICOHBIMA KOMMYHUKATHBHBIMY JICHCTBHUSIMU:

1) obenwue:



B XoJi¢ OOCyXJAeHUss ydyeOHOro Marepualia, pe3yJbTaTOB JTa0OpaTOpHBIX pPadboOT u
MIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX)JaeMOW TEMbl M BBICKA3bIBATh HJICH,
HalleJICHHbIC Ha PelIeHUE 3aJjauM U ToI/IepKaHue 0JarokenaTeIbHOCTH OOIICHUS;

COTOCTABJISITh CBOM CYXJICHUS C CYXKICHMSIMU JPYTUX YYaCTHUKOB JHAJIOra,
OOHapyXUBATh PA3TMUUE U CXOJCTBO MO3UIUHL;

BBIPQ)KATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;

MyOJIMYHO  TPEJCTABISITE  PE3yJbTAaThl  BBIMOJHEHHOTO  (PU3UYECKOrO  OIbITa
(PKCIIepUMEHTa, UCCIIEA0BaHUS, MPOEKTA).

2) coBMecTHas JIeSITEIbHOCTh (COTPYAHUYECTBO):

MMOHUMAaTh ¥ UCIOJIL30BaTh MPEUMYIIECTBA KOMaHHON U WHANBUAYAJIbHON pabOTHI MPH
PEIICHUH KOHKPETHOW (PU3UIECKOM TPOOIIeMBI;

NPUHUMATh 1IEJTM COBMECTHOW JICSITCIIbHOCTH, OPraHW30BBIBATH JEHCTBUSA IO ¢
JTOCTHXKEHUIO: paclpeessiTh POJIH, 00CYKIATh MPOILECCHl U PE3YIbTAThl COBMECTHOM PabOTHI,
0000111aTh MHEHHSI HECKOJIbKUX YEJIOBEK;

BBITIOJIHSITh CBOIO YacTh palOOThI, JOCTUTasi KAYeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTMMH YICHAMU KOMaH/IbI,

OIICHUBATh KAUY€CTBO CBOETO BKJIa/ia B OO MPOYKT MO KPUTEPUSIM, CAMOCTOSITEIIHHO
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

OBnasicHUE YHUBEPCATbLHBIMU YUYCOHBIMH PETYISATUBHBIMU JCHCTBUSMH:

1) camoopranuzanusi:

BBISIBJISATH MPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYaIUAX, TPCOYIOIMNX JIJIS PEIICHUS
bu3nUecKnX 3HAHUIA;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAaX MPUHATUSA peuieHud (MHAMBHUAYAJIbHOE,
NPUHSTHE PEUICHUS B TPYIIE, IPUHITHE PEIICHUHN TPYNIIOo);

CaMOCTOSITEJIbHO COCTABIIATh AITOPUTM pelieHus (U3NYECKOW 3aJaud WM IUIaHa
UCCIIEIOBaHUsA C YYETOM HMMEIONIMXCS PECYypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATH MpeJiaraeMble BAPUAHTHI PEIICHUI;

IIPOBOJIUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYAIlMU U Tpejiarath 1jiaH e€ n3MEeHEeHHUS;

OOBSCHATH MPUYNHBI TOCTHXKCHHS (HEIOCTHUKEHUS) pe3yIbTaTOB AEATEIHHOCTH, 1aBaATh
OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JEATEIHHOCTH (B TOM YHCIIC B XOJ BBINOJHEHHS (HU3UIECKOTO
MCCJIEIOBAaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHMBIIMUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YNIbTAaTa MU U YCIOBHUSIM.

3) SMOIMOHATIbHBIM UHTEIJICKT:

CTaBUTH CeOS HA MECTO JPYroro 4ejJoBeKa B XOJI€ CTOpa WM JUCKYCCHUU HA HAYYHYIO
TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

4) npuHsTHE CE0S U IPYTUX:

Mpu3HaBaTh CBOE TPaBO HA OMMOKY MpU pemieHuH (QU3UYECKUX 3amad Wil B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE )K€ MPaBO JAPYTOTO.

IIpeameTHbIe pe3yJibTaThl OCBOCHUS MPOrpaMMbl 10 ¢puzuke (02a30BbIH YPOBEHD)

IIpeamMeTHBIE Pe3yJbTATHI OCBOCHHSI MPOrPaMMbI 0 PU3HKe K KOHIY 00yUeHHUs B
7 kiaacce:



[IpenmeTHbIE pe3ysbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y
00y4aromuxcs yMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3NYECKHME M XUMHUYECKHUE SBJICHUSA, HaOII0ACHUE,
AKCIIEPUMEHT, MOJ€b, THUIOTE3a, EIUHULBI (PU3MYECKUX BEIUYMH, aTOM, MOJEKYJa,
arperaTHbleé COCTOSIHUSL BellecTBa (TBEPAOE, >KHUIKOE, TIa3000pa3HOE), MEXaHUYECKOe
JBUKECHHUE (paBHOMEpHOE, HEPaBHOMEPHOE, OPSIMOJIMHENHOE), TpaeKTopus,
paBHOJEHCTByIOIAass  cuii, JAedopmanus (yopyras, IJlacTU4YecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBiaeHus (qud@ys3usi, TEMI0BOE IBUKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JIBHXKEHHUE, MHEPIIHS, B3aUMO/ICHCTBHUE TEJ, pABHOBECUE TBEPIBIX
TEJ C 3aKPEeIUIEHHOW OChIO BpallleHUs, Tiepeiaya TaBleHus: TBEPIbIMU TeJIaMH, KUJKOCTIMU
U razamu, arMoc(epHoe J1aBjieHue, TIaBaHue TeJl, MPEBPaIIeHUs] MEXaHUYECKON SHEPrun) 1o
OMHMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh MPOSIBICHUE MU3YUYECHHBIX (PU3UYECKUX SIBICHUN B OKPY’)KAIOIEM MHUpE, B
TOM 4HcCIie (PU3NUECKUE SIBICHUS B TPUPO/IE: TPUMEPHI IBUXKEHUS C PA3IMYHBIMU CKOPOCTAMHU
B JKMBOM M HEXHUBOW NpHUpOAE, ACHCTBUE CHUIIBI TPEHHUSI B MPUPOJIEC M TEXHUKE, BIUSHUE
aTMOC(EpHOTO JABJICHUS HA KUBOW OpPraHHU3M, IJIaBaHUE PbIO, pblyaru B TeJe YeJOBeKa, IpH
ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B yueOHYIO, BBIJIESATh CYIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3HUECKUX SBICHUI;

ONKCHIBATh M3YUYEHHBIE CBOWCTBA TeN M (U3HUECKHUE SIBICHHS, UCIONB3Ys (pusndeckue
BEJIMYUHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPEIIHSASI CKOPOCTH,
CHWJIa YIIPYTOCTH, CUJIa TSIKECTH, BEC TeJla, CUJla TPEHUs, JaBJeHue (TBEPAOIO Tela, JKUIKOCTH,
rasa), BbITAJKMBAIOIIAs CUJIAa, MEXaHUYECKasi paboTa, MOIIHOCTS, IJIEYO CUJIbl, MOMEHT CHUJIbI,
K03 (HUIMEHT TOJIE3HOTO IEHCTBUS MEXaHU3MOB, KHHETUYECKAs U TTOTEHIIMAIbHASI SHEPTHS ),
OpU OMHCAHUM MPABUIBHO TPAKTOBATH (DU3WYECKUU CMBICI HCIOJIb3YeMbIX BEJIMYUH, UX
0003HaYEHUS U €AUHUIIBI PU3MUECKUX BEIMUYUH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO
¢u3nyuecKky0 BEIWYMHY C JAPYTUMHU BEIWYMHAMHU, CTPOUTh TpaduKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBJICHUS U TIPOIECCHI, UCTIONB3Ysl MPaBHIIa
CIOXXEHHUs cui (BOOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBWJIO pPaBHOBECHUS pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHCHUS
MEXaHWYECKOM SHEPruu, IpU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh
€ro MaTeMaTUYECKOE BBIPAXKEHUE;

OO0BACHATH (pU3MUECKUE SABICHHUSI, IPOLECCHI U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISATh MPUUYMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JOTMYECKUX MIAroB C UCIOJIb30BAHUEM 1—2 M3yYEHHBIX
CBOMCTBA (DU3MUECKUX SIBICHUMN, (PU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemiath pacu€THbIe 3amadd B 1—2 JCHCTBUS, WCTHONB3YSd 3aKOHBI W (OPMYIIBI,
CBSA3BIBAIOIINE (DU3UUYECKME BEJIIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3a/Jaud 3alUChIBaTh
KpaTKoe yCIIOBWE, TOJICTABIATh (DU3UYECKUE BETUYUHBI B (DOPMYIIBI U TPOBOJAUTH PACUETHI,
HAaXOJUTh CHOPABOYHBIC JaHHBIE, HEOOXONWMBIE [JIsi PEIICHUS 3a/ad, OICHUBATh
PEATUCTUYHOCTD MOTYUYEHHOU (PU3NUECKON BETUUNHBI,

pacno3HaBaTh IPOOIEMBbI, KOTOPbIE MOXKHO PEIIUTH TP MMOMOIIH (PU3NUECKUX METOOB,
B ONMCAHHUM UCCIIEI0BAHUS BBIIEIATh MPOBEPSAEMOE MPEAIION0KEHHE (TUIIOTE3Y), PA3IHYaTh
Y UHTEPIPETUPOBATH MOIYUYEHHBIN pe3yJbTaT, HAXOUTh OMMUOKHU B XOJI€ ONBITA, TPOBOJIUTD
BBIBOJIbI 110 €T0 pe3yJibTaTaM;



MPOBOJUTH ONBITHI MO HAOMIONECHUIO (PU3UUYECKUX SBJICHUW WM (U3UUYECKUX CBOMCTB
Ten: (OPMYIMpPOBATH MPOBEPSIEMBbIE  MNPEANONOKEHUS, COOMpaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHHUS, 3aIIUCHIBATh X0/ ONBITA U (POPMYIUPOBATH BBIBOIBI;

BBINIOJIHATD IPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChl Tela, 00bEMa, CUIIbI U
TEMIIEPaTypbl C HCIIOJb30BAHUEM AHAJOrOBBIX M LUQPPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHMs NpUOOPOB € YUETOM 3aJJaHHOM aOCOTIOTHOM MOrPEIIHOCTH U3MEPEHUH;

MPOBOJUTH UCCIEIOBAHUE 3aBUCHUMOCTU OJHON (M3MUECKOW BEJIMYMHBI OT JIPYroul C
MCIOJIb30BAaHUEM MPAMBIX U3MEPEHUH (3aBUCMMOCTH IYTH PaBHOMEPHO JIBUXKYILETOCS Tella
OT BPEMEHU JIBM)KEHUS Tella, CUIIbl TPEHUS CKOJBKEHUS! OT Beca Tesa, KauecTBa 00paboTKu
IIOBEPXHOCTEN TEJI U HE3aBUCUMOCTHU CUJIBI TPEHUS OT ILIOIIAAU COIIPUKOCHOBEHUS TEJI, CUJIbI
YIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOLIEH CHIIbI OT 00bEMa NOTPYKEHHOMN YacTu
TeNa U OT IUIOTHOCTH XHUAKOCTH, €€ HE3aBUCMMOCTH OT IUIOTHOCTH TeJla, OT TNTyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM MJIaBAHUS TeN, YCIOBUN paBHOBECHS pblyara 1 OJOKOB,
y4acTBOBATh B MJIAHUPOBAHUU y4E€OHOTO HCCIIEIOBAaHUS, COOMPaTh YCTAHOBKY U BBIMOJHATD
U3MEpEeHUs, Ccleysd NpeIo)KEeHHOMY TIUIaHy, (UKCUPOBAaTh pe3yJbTaThl MOJYyYEHHOH
3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TAOIUIl U IPAPUKOB, IPOBOIUTH
BBIBO/JIBI 110 pE3yJIbTaTaM UCCIICIOBAHUS,

NPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIMYMUH (TJIOTHOCTH BEIECTBA
KUJKOCTH U TBEPAOTO TeJA, CUJIA TPEHUS CKOJIBKEHMUS, TaBICHUE BO3/1yXa, BBITAIKABAOLIAS
CuJIa, NEUCTBYIONIAs HA OTPYKEHHOE B AKUJIKOCTh TeJ0, KOAPGUIIMEHT MOJIE3HOT0 ACHCTBUS
POCTHIX MEXaHU3MOB), CJENYs MPEIJI0KEHHON MHCTPYKIIUU: MPU BBIMOJIHEHUU U3MEpPEHUN
coOupaTh HIKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHHE UCKOMOM BEJINYUHBL;

coOnroaTh MpaBWiIa TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

UMETh NPEJCTABJICHUE O MPUHIMMNAX JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECBI, TEPMOMETP, AMHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapOMETp, pblyar, MOABUKHBIN U
HETOBM)KHBIN OJIOK, HAKJIOHHASI TIJIOCKOCTH;

XapaKkTepu30BaThb NPUHLUIBl JEUCTBUS M3YyUYEHHBIX MNPHUOOPOB M TEXHUYECKHUX
YCTPOICTB C HCIIOJIB30BAHUEM MX OINHCAHMS (B TOM 4HCIIE: MOAUIMIHUKH, YCTPOMCTBO
BOZOINPOBO/JA, THUAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPLIHEBOM HACOC,
apeoMeTp), HUCHOJb3ysl 3HaHMS O CBOMCTBaX (PU3MYECKUX SBICHUH U HEOOXOJIUMBIE
¢u3nyeckue 3aKOHbl ¥ 3aKOHOMEPHOCTH;

OPUBOAUTH TMpUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHYECKOro
UCIOJBb30BaHUS  (PU3MUECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JJs OOecledeHHs
0€e30MacHOCTH NpU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS
3JI0POBBS 1 COOJIIOJIEHUS] HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKpYXaroIieil cpee;

OCYILIECTBJISATh OTOOp HCTOYHUKOB HH(popmauuu B HHTepHETE B COOTBETCTBUHU C
3a1aHHBIM ITOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAaHUW U IIyTEM CpPaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATh MH(DOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM MU
MOKET ObITh HEJJOCTOBEPHOM;

WCITI0JIB30BAaTh NPU BBIOJIHEHUHM Y4E€OHBIX 3aJlaHUll HAYYHO-IOMYJSIPHYIO JIMTEPATYPY
¢u3nyeckoro cojiepxaHus, CIpPaBOUHbIE MaTepHasbl, pecypchl ceTu WHTepHeT, BIajeTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHPOPMALMHU U3 OJHOM 3HAKOBOU
CUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB HMH(OpMALMU, B TOM YHCIE MYOJIMYHO NPOBOAMTH KpPAaTKHE COOOILIEHUS O
pe3ysibTaTax MPOEKTOB WM YyYEOHBIX HMCCIIEIOBAaHUM, IPU 3TOM IPaMOTHO HCIOJIb30BATh



W3YUYCHHBIH TOHATUIHBIN  ammapar Kypca (U3UKH, COMNPOBOXKAATh BBICTYILICHUE
MpE3CHTALUEN;

MIPU BBIMOJHEHUHU YYEOHBIX MPOEKTOB M HCCIEIOBAHUM pacmpeacsisiTh 00sS3aHHOCTH B
rpyHIie B COOTBETCTBUU C ITOCTABJICHHBIMHU 33Ja4aMHU, CJIEIUTh 34 BBIINOJHEHUEM IUJIaHa
NEUCTBUM, OILICHMBAaTh COOCTBEHHBINM BKJIaJ B JCATEIBHOCTh TPYIIbl, BHICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJIEUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

IIpeamMeTHbIe pe3yabTaThl OCBOECHHUSI MPOTPaAaMMBbI MO (pu3NKe K KOHIY 00y4eHHs B
8 ku1acce:

[IpenmeTHBIC pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaKaTh CHOPMHUPOBAHHOCTD Y
00y4arommxcs yMEHUM:

UCTIOJIh30BaTh TOHSATHS: Macca W pa3Mepbl MOJEKYJ, TETUIOBOE IBIKEHHE aTOMOB U
MOJIEKYJI, arperaTtHble COCTOSIHHSI BEIIEeCTBA, KPHUCTAUIMYECKHE U amMop(HBIE Tena,
HACBIIICHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTh BO3AyXa, TeMIlepaTypa, BHYTPCHHSISA
DHEPrusl, TETIOBOW JBHUTATEINb, SJIEMEHTAPHBIN JJIEKTPUUCCKHNA 3apsiI, IEKTPHUECKOE TOJIe,
NIPOBOAHUKH U JUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUICCKUN TOK, MArHUTHOE T10JIC;

pa3nuuaTh SBJICHUSA (TETUIOBOE pacIIMpeHHE W CXaThe, Teruionepeaada, TEIIOBOe
paBHOBECHE, CMaYMBaHWE, KalWULIPHBIC SBJICHHS, WCHApCHHE, KOHACHCAIIUs, IJIaBJICHUE,
KpucTtauzanust  (OTBEp/ACBaHWE), KHUICHHWE, Teruonepeaada  (TEIUIONPOBOIHOCTD,
KOHBEKITUS, W3JIYYCHUE), DJJICKTPHU3allds TeJ, B3aUMOJCHCTBHE 3apsjioB, JICHCTBHUS
AJIIEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHWE, B3aMMOJICHCTBUEC MAarHUTOB, JCHCTBUE
MarHATHOTO TIOJISl Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIUS) 10 OTIMCAHUIO UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HHU3MUECKOe
SIBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PH3UUECKUX SBICHHUIA B OKPYXKAIOIIEM MHUpE, B
TOM 4YHcie (pU3MYecKue sSBICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSIKEHHE W KaNWLISIPHBIC
SIBIICHUSI B TMIPUPOJIC, KPUCTALIBI B mpupoje, u3nydeHne CoiHIA, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBICHUS B
aTMocdepe, AMEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAaTHUTHOE TOJI€ 3eMJIH, Aper( Mmoiocos,
pOJIb MAarHUTHOTO TOJSI JJIS JKM3HU Ha 3emJie, MOJSPHOE CHUSHUE, TMPH 3TOM IEPEBOIUTH
NPaKTUUYECKYI0 3a7ady B Y4YeOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBa (TIPU3HAKH)
(bu3nUecKuX SBICHUI;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN U (U3UYECKUE SBJICHUS, UCTIONB3YysS (PU3NYECKUE
BETMYMHBI (TEeMIlepaTypa, BHYTPEHHSISI DJHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJAENbHAas  TEIJIOTa  IUIABIICHUSA, yAEJIbHas  TEIJIOTa
napooOpa3oBaHusl, YAEJNbHAs TEIUIOTA CrOpaHWs TOIUIMBA, KOA((UIIMEHT TMOIE3HOTO
JICUCTBUS TEIUIOBOM MAIllMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa, DJICKTPUUECKUM 3apsi/,
CWJIa TOKa, JIJIGKTPUYECKOE HANpPsDKEHUE, COMPOTUBICHUE TMPOBOJHUKA, YACIBHOE
COTIPOTHBIICHHE BEIIECTBA, padOTa M MOIIMHOCTH AJIEKTPUYECKOTO TOKA), MPH OMHUCAHUHU
MPaBWIBLHO TPAKTOBATh (DU3UUECKUI CMBICT HCIOIb3YEMbIX BEIWYMH, O0O3HAYCHUS U
eAVHUIIBI (PU3UIECKUX BEIIMYWH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIONINE AHHYIO (PU3UIECKYIO
BEITUYHMHY C APYTUMH BEJTMYMHAMH, CTPOUTH PadUKHA N3YICHHBIX 3aBUCUMOCTEH (hPU3HUECKIX
BEITUYHH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SBJICHHUS W TPOIECCHI, WCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHIECKOW TEOPUHU CTPOEHUS BEIIECTBA, MPUHITUTI
CYTIEpITO3UIINH TI0JIeH (Ha Ka4eCTBEHHOM yPOBHE), 3aKOH COXPaHEHWs 3apsiaa, 3akoH OMma s



ydyacTka uenu, 3akoH Jlxoyns-JIeHa, 3aKOH COXpaHEHUsI IHEPTUM, MPU ITOM YMETh
dbopMynHUpOBaTh 3aKOH U 3aIMKUCHIBATH €0 MATEMATUUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3UUECKUE TTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE CUTYyaIi
MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISBIATh NPUYMHHO-CIICICTBEHHBIC CBSI3H,
CTPOUTH O0OBSICHEHHE U3 1—2 TOTMYECKHUX IIAroB ¢ UCMOJIb30BAHUEM 1—2 N3yUEeHHBIX CBOICTBA
(¢u3nUecKuXx sBJIECHUN, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTth pacuy€THbIC 3ajadyd B 2-3 JEHCTBUS, KCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBS3bIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajW3a YCJIOBUS 3aJlauyd 3alHChIBATh
KpaTKO€ yCJIOBHE, BBISBIATH HEJOCTATOK JTAHHBIX JJISl PEIICHUS 3a]]aui, BHIOUPATh 3aKOHBI U
dbopmysbl, HEOOXOAUMBIE JIJIsi €€ PelIeHUs, TPOBOJUTHh PACUEThl U CPABHUBATH MOJTYyYCHHOE
3HaueHUE (PU3NYECKON BEIIMUUHBI C U3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh MPoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3UUECKUX METOJIOB,
UCIIOJIB3Ysl OMKMCAHWE UCCJEAOBAHUs, BBIACIATH MPOBEPSIEMOE MPEATONIOKEHNUE, OIICHUBATh
PaBUIILHOCTD MOPSIKA MPOBEACHUS UCCIEIOBAHNUS, IIPOBOIUTH BHIBO/IbI;

IIPOBOJIUTH OMBITHI MO HAOTIOACHUIO (PU3NUECKUX SIBJICHUM WIN (PU3NUECKUX CBOMCTB TEJ
(KamuJIIsipHBIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro oObéma, TeMIepaTyphl,
CKOPOCTH TpOIlecCa OCThIBAHUS M HArpeBaHUsl MPU HW3JIYYCHUU OT IBETa H3JTydarolien
(moryomarornieit) MTOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIEPATyphbl KUIAKOCTH U
oM €€ MOBEPXHOCTHU, DJIESKTPU3AIIUS TEI U B3aUMOJEHCTBHUE AJIEKTPUUECKUX 3apsiiOB,
B3aUMOJICHCTBHE TOCTOSTHHBIX MArHUTOB, BU3YyaJM3allds MArHUTHBIX IOJIEH MOCTOSHHBIX
MarHuTOB, JCHCTBUS MAarHUTHOTO TIOJI HAa MIPOBOJIHUK C TOKOM, CBOMCTBA AJICKTPOMArHuTa,
CBOMCTBa  DJIEKTPOJABHUTATENS TOCTOSHHOTO TOKa): (opMylupoBaTh MpOBEpsSEMbIe
NPEINOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000pYI0BaHUs, OMUCHIBATh XOJ]
OTbITa U (OPMYITHUPOBATH BHIBOBL;

BBIIIOJIHSATE MPSAMbIE U3MEPEHUSI TEMIEPaTypbl, OTHOCUTEIbLHON BIIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HAIIPSIKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PUZUUECKUX
BEJIMYMH, CpPaBHUBATh pE3YJIbTAaThl M3MEPEHUH ¢ y4E€TOM 3aJlaHHOW aOCOIIOTHOM
NOTPEUIHOCTH;

IIPOBOJIUTHh MCCJICAOBAHHUE 3aBHCUMOCTH OJHON (DU3WYECKOW BETUYUHBI OT APYTOM C
UCIIOJIb30BAHUEM TPSAMBIX HU3MEPEHHI (3aBUCHUMOCTH CONPOTHUBJIEHUS MPOBOJHUKA OT €r0
JUIMHBI, TUIOIIAJAN TOIMEPEYHOr0 CEUEHHMS M YIEIbHOIO CONPOTHBJIEHUS BEIIECTBA
MPOBOJHUKA, CHJIBI TOKa, MAYIIErO 4Yepe3 MPOBOJHUK, OT HANpPSDKEHUS Ha MPOBOJHUKE,
HCCIIEIOBAHUE TOCJIEA0BATENIbHOTO M MApaJJIEIbHOTO COEIMHEHUH MPOBOJIHHUKOB):
IUIAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBIMOJHSATH HM3MEPEHUS, CIEIys
MIPEIIOKEHHOMY TIaHy, GDUKCUPOBATH PE3YyJIbTATHI MOJYYCHHOW 3aBUCUMOCTH B BUJIE TAOJIHII
U TpauKOB, MPOBOJAUTH BHIBOJIBI IT0 PE3YJIBTATAM HUCCIICAOBAHMUS;

MPOBOJUTH KOCBEHHBIC M3MEpPEHUs (PU3NUYECKUX BENUYWH (yAelbHas TEIIOEMKOCTD
BEI[ECTBA, COMPOTHBICHHE MPOBOAHMKA, PabOTa W MOIIHOCTHh JJICKTPUYECKOTO TOKA):
IJIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEII0KEHHON
WHCTPYKIIHMH, U BBIUUCIATH 3HAYEHHUE BEJIUYUHBI,

coOmoaTh TMpaBWia TEXHUKU OE30MAaCHOCTH TMpu pabore ¢ J1abopaTOpHBIM
0o0opyT0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JIEUCTBUS H3YUYECHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C KCHOJIb30BAHHEM HMX OMUCAaHHS (B TOM YHUCJE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, NapoBasi TypOHHA, aMIepMETp, BOIBTMETP, CUETUHUK AIEKTPUUYECKON SHEPTUH,
AJIEKTPOOCBETUTENbHBIE  MPUOOpPBI, HArpeBaTelIbHbIE  BJIEKTPONPUOOPHl  (IIPUMEPHI),
ANEKTPUUYECKUE MPEAOXPAHUTEIHU, AIEKTPOMATHUT, AJIEKTPOABUTATENh MOCTOSIHHOTO TOKA),



UCIIOJIb3Ysl 3HAHUSA O CBOMCTBaX (PU3NYECKHX SBJICHUW W HeoOXoaumble (HU3NUYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE NPUOOPHI IO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (KHUJIKOCTHBIM TEpPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JBUTATENIb BHYTPEHHErO CTOPAaHMSs, JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbI
ANEKTPUUECKUX IeNeil ¢ MOCIeA0BATENbHBIM U MapajuleNIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUEHMSI JIEMEHTOB IEKTPUUECKHUX LETeH;

NPUBOJIUTH TpPUMEpPHl (HAXOAUTh MHPOPMALMIO O MpPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TIOBCEJIHEBHOM KU3HM Mg oOecrneyeHus
0e30macHOCTH U OOpalIEeHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS
3JI0pPOBbSI M COOJTIOICHHSI HOPM DKOJIOTMYECKOr0 MOBEICHUS B OKpYXKaloUlei cpeie;

OCYIIECTBIISITh MOUCK HHPOpMALMK PU3NYECKOro coaepxkanusi B UHTepHeTe, Ha OCHOBE
UMEIOIMXCSl 3HAaHUM U NYTEM CpaBHEHUS JIOMOJHUTENbHBIX HCTOYHUKOB BBIJIETSAThH
UH(OpPMALIHIO, KOTOpas SBJISAETCS MPOTUBOPEUYNBON MIIH MOXKET ObITh HEOCTOBEPHOM;

UCIOJIb30BaTh MPHU BHINOJHEHUH y4EOHBIX 3aJJaHUN HAyYHO-TOMYJISIPHYIO JUTEPATypy
(u3MUECKOro CcoJep:KaHusl, CIpPaBOYHBbIE MaTepualibl, pecypchbl ceTu VHTepHeT, BiajaeTh
npuéMamMi KOHCIIEKTUPOBAHMS TEKCTa, peoOpa3oBaHusi MHPOPMAIMU U3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKWE YCTHBIE COO0OIIeHHs, 0000mas
MH(GOPMAIIHIO U3 HECKOIBKUX HCTOYHUKOB, B TOM YHKCJIE MyOJIUYHO MPEACTABISITh PE3YIbTaThl
POEKTHOM WJIM HUCCIEIOBATENbCKON JESTENIbHOCTH, MPU 3TOM TPAMOTHO HCHOJIb30BaTh
U3yYEHHBIH NOHATUHHBIM anmapar Kypca (U3MKHM, CONPOBOXAATh BBICTYIUICHHE
MIPE3CHTAlNEN;

OpY BBIIOJHEHUN Y4YEOHBIX NPOEKTOB M HCCIEIOBAHUNA (PU3NYECKUX TPOLECCOB
pacnpenensats 00s3aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMHU 33a/la4aMH, CIEIUThH
3a BBIIIOJIHEHUEM IUIaHa JEHCTBUIM U KOPPEKTUPOBATH €0, OLIEHUBATh COOCTBEHHBIN BKJIaJ B
JEATENbHOCTh TPYIIIBI, BBICTPAWBATh KOMMYHHMKAaTMBHOE B3aUMOJEUCTBHUE, IPOSBIISS
TOTOBHOCTB pa3peniaTb KOH(PIUKTHI.

IIpenMeTHBIE pe3yJIbTATHI OCBOEHHSI MPOrpaMMbI MO (pu3HKe K KOHIY O0y4eHHsI B
9 kiacce:

[TpenmeTHBIC pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y
00y4JaromuXxcss YMEHUM:

UCIIONB30BaTh MOHATHS: CHCTEMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHTEIBHOCTh MEXaHWYECKOTO JBIDKEHUs, jaedopmarus (ympyras, IUTacTHYeCKas),
TPEeHHUE, MEHTPOCTPEMHUTEIIPHOE YCKOPEHUE, HEBECOMOCTh W IEPETPY3KH, IECHTP TIKECTH,
aOCOIFOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOrO Tella, PaBHOBECHE, MEXaHHUYCCKHE
KOJICOAHUST M BOJIHBI, 3BYK, HHPPA3BYK M YJIBTPA3BYK, JICKTPOMATHUTHBIC BOJIHBI, IIKAJIA
DJICKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh W JAIBHO30PKOCTh, CIICKTPHI UCITyCKAHHS H
MOTJIONICHHS, ajlb(a-, OeTa- U TaMMa-U3Ty4deHHs, H30TOIIbI, siICpHAs YJHEPTeTHKA;

pa3nuuaTh SBJICHHS (PaBHOMEPHOEC M HEpPaBHOMEpPHOE MPSIMOJUHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBHKCHHE, CBOOOJHOC TMAJCHHE TEJI, PAaBHOMEPHOE
JBW)KCHUE TI0 OKPY)XKHOCTH, B3aUMOJICHCTBUE TEJ, PCAKTHBHOE IBW)KCHHE, KOJICOATEIbHOES
JBW)KCHUE (3aTyXalollue W BBIHYXKICHHBIC KOJIeOaHUs), PE30HAHC, BOJIHOBOC JIBHIKCHUE,
OTpaXEHHUE 3BYKa, NMPSIMOJIMHEWHOE PACIpPOCTPAaHEHHUE, OTPAXKCHHE M IMPEIIOMIICHUE CBETA,
MOJTHOC BHYTPEHHEE OTpPaKCHHE CBETa, Pa3JIOKCHHE OCJIOr0 CBETa B CIICKTP U CIIOKCHHE
CIICKTPAJIbHBIX IIBETOB, JHUCIICPCHs CBETA, €CTECTBEHHAS PaJUOAKTHBHOCTH, BOSHUKHOBCHHE



JUHEWYATOro CHEKTpa MU3IYyUYEHHs) TIO OMUCAHUIO UX XAPAKTEPHBIX CBONCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UUYECKUX SBJICHUN B OKpyKaroleM Mupe (B
TOM 4HCJIe (PU3NYECKUE SBJICHUS B MPUPOJE: NPUIUBBI U OTIUBBI, JIBXKCHHUE IUJIaHET
ConHeyHO CHCTEMBI, PEaKTUBHOE JIBHKEHHUE >KUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMU, 3E€MJIETPSICEHUE, CECMUUYECKUE BOJHBI, I[yHAMH, X0, I[BE€Ta TeJ, ONTUUYECKUE
SABJICHUST B TpHUpoje, OHOJOTMYECKOE JIEUCTBHME BUIUMOIO, YIBTPA(PUOIETOBOTO H
PEHTIEHOBCKOTO M3JyUYE€HHM, €CTeCTBEHHBIM pPaJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H,
PaIMOaKTUBHOE U3JIYYEHUE MPUPOAHBIX MUHEPAJIOB, ACHCTBHE PAJAMOAKTUBHBIX U3TYyYCHUM
Ha OpraHu3M YeJIOBEKa), IPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]]a4y B YU4EOHYIO, BBIJICIATh
CYILIECTBEHHbIE CBOMCTBA (MIpU3HAKHN) (PU3UUYECKUX SBICHUN;

OMUCHIBATh W3YyUYCHHBIC CBOMCTBA TeI M (U3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUYECKUE
BEJIMYUHBI (CpEIHsIsi U MIHOBEHHas CKOPOCTh Tejla MpPU HEPAaBHOMEPHOM JBH)KCHUH,
YCKOpEHHUE, MepeMelleHNe, MyTh, YIioBas CKOPOCTb, CUJIa TPEHUS, CHJIa yNPYrocTH, CUIa
TSDKECTHU, YCKOPEHHE CBOOOJHOTO TaJIeHUs, BEC TeJla, UMIYJbC TeJla, HUMIYJbC CHJIbI,
MexaHuuyeckass paboTa W MOIIHOCTh, MOTEHIMAIbHAS DJHEPrus Teja, MOJHIATOr0 Hajl
MOBEPXHOCTHIO 3€MJIH, MOTCHIIMAIbHAS SHEPTHUS CXKATOM MPYKUHBI, KHHETHYECKAasi SHEPTus,
MOJIHAsI MEXaHWYECKasl SHEPrus, MEepUo U 4acToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTeNib MPEIOMJICHUS CPEibl), IPU OIMMCAHUU
PaBUIBHO TPAKTOBAaTh (U3MYECKUM CMBICIT HCIIOIb3YEeMbIX BEJIWYWH, OOO3HAYCHUS U
eIUHUIBI (PU3UIECKUX BEJIIMUYUH, HAXOJAUTH (DOPMYIIBI, CBS3bIBAIOININE JAaHHYIO (PU3NUECKYIO
BEJIMYUHY C IPYTUMHU BEIMUYUHAMHU, CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTE N (DU3NUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUYECKHUE SIBICHUS M MPOLECCHI, UCIIOJIb3Yys 3aKOH
COXpaHEHUS PHEPTUH, 3aKOH BCEMUPHOTO TATOTSHUS, PUHIIUIT CYTIEPIIO3ULIUN CUIT, IPUHITUTT
oTHOcuTenbHOCTU ["anmuiesi, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUs HWMITYJIbCA, 3aKOHBI
OTpaXKCHHS U MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHMsI 3apPsJOBOTO M MACCOBOTO YHCEI MPU
SAJIEPHBIX PEAKIUIX, MPU 3TOM (POPMYIHPOBATH 3aKOH M 3aMKCHIBATH €TI0 MATEeMAaTHYE€CKOE
BBIpAYKEHUE;

00BSACHATH (U3MUECKHE TPOLIECCH] U CBOMCTBA TEJN, B TOM YUCJIE U B KOHTEKCTE CUTYaIlUN
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUYHMHHO-CICACTBEHHBIC CBSI3H,
CTPOUTH 00BSICHEHUE U3 2—3 JTOTUYECKUX IIATOB C UCIIOJIb30BaHUEM 2—3 M3YYECHHBIX CBOMCTBA
duznuecKkux sBIEHUN, GU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7aun (OMUparOIIUecs Ha CUCTEMY U3 2—3 YpaBHEHHH ), UCIIONb3YS
3aKOHBI M (POPMYIIBI, CBSI3BIBAIONINE (DM3UUYECKUE BEIMYHMHBI: HA OCHOBE aHAIHM3a YCIIOBHUS
3aJlayu 3aMHChIBATh KPATKOE YCJIOBHE, BBISBISATH HEAOCTAIOIINE WM W30BITOUHBIE JaHHBIC,
BBIOWpPATh 3aKOHBI W (OPMYJbI, HEOOXOIUMBIC IJIsi PEIICHUs, MPOBOJUTH PACUYETHl H
OIICHUBATh PEATUCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3UIECKON BETUUUHBI,

pacmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOXHO PEIIUThH MPH MOMOIIH (PHU3UIECKUX METOIOB,
UCIIOJIb3Yysl OMUCAHUE WCCIEIOBAHUS, BBIACISATh MPOBEPSIEMOE MPEANOTI0KEHUE, OLEHUBATh
MPaBUIIBHOCTD MOPSIKA MPOBEICHUS UCCIEA0BaHUS, IPOBOIUTH BBIBOIbI, UHTEPIIPETUPOBATH
pe3yAbTaThl HAOIIOJEHUN U OIBITOB;

MIPOBOJIUTH ONBITHI IO HAOIIOJEHUIO (PU3NYECKUX SIBIICHUIN WU PU3HMUECKUX CBOUCTB T
(u3ydyeHue BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUsI YHEPTHUH, 3aBUCUMOCTD MEpUOa
KOJIe0aHUW MPYKUHHOTO MasiTHUKA OT MAacChl rpy3a U AKECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUIUTYJbl MaJIbIX KoJIeOaHUM, MPSAMOJMHENHOE PaCIpOCTPAHEHUE CBETA, Pa3lioKEHUE
0esioro cBera B CHEKTP, MU3yUYEHHE CBOMCTB M300pakeHUsI B IUIOCKOM 3€pKaje U CBOMCTB



n300paxkeHus MpeaMeTa B coOuparolied JiMH3e, HaOJI0JICHHE CIUIOUIHBIX U JIMHEWYaThIX
CIIEKTPOB M3JyYEHHs): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000pyT0OBaHUS, OMUCHIBATH XOJ OIBITA U €T0 Pe3yNbTaThl, ((OPMYITHPOBATH BHIBOJBI;

NPOBOJUTH TPH HEOOXOIWMOCTH CEPHUI0 TPSMBIX H3MEPEHHH, OMpenenss CpeaHee
3HaUEHUE HU3MepsieMOol BeaM4MHbl ((DOKYCHOE pACCTOSHHE COOMpAIOLIe  JIMH3BI),
000CHOBBIBAaTh BBIOOP c110Cc00a U3MEPEHUS (M3MEPUTEIBHOTO PUOOopa);

NPOBOJUTH HCCIEIOBAHUE 3aBHCHUMOCTEH (DM3MUECKUX BEIMYUH C HCIOJIB30BAHUEM
IPSIMBIX U3MEPEHHI (3aBUCUMOCTD ITYyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBIDKEHUU 0€3
HAYaJbHOW CKOPOCTH, Teproja KoJeOaHWH MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH,
3aBHCHMOCTH YTJIa OTPa)XEHHs CBETA OT yTIila MaJCHUS U YTJIa PETOMIICHUS OT YIJia MafeHus):
TUIAHUPOBATh HWCCIICJIOBAHHWE, CaMOCTOSITENIbHO COOMpaTh yCTaHOBKY, (DUKCHpPOBATH
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH (PU3MUYECKUX BEIMYWH B BHUJE TAONHIl U TPadUKOB,
MPOBOJIUTH BHIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHNUS;

NPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEIUYUH (CPEOHssE CKOPOCTh U
YCKOpEHHE Tella TMPH PaBHOYCKOPEHHOM JABM)KEHWH, YCKOPEHHE CBOOOJHOTO TaJeHUs,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TpEeHHs] CKOJIBKCHHS, MEXaHHueckas pabota
MOIITHOCTh, YacTOTa W TEPHOJ] KOoleOaHWH MaTeMaTHYECKOTO W TMPYKUHHOTO MAasTHHKOB,
ONTUYECKasl CHja COOMpArOIIel JTMH3bI, PaTuOAKTHBHBIA (DOH): IIAHMPOBATH WU3MEPEHUSI,
COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHATH U3MEPECHHUS, CICTYS MPEIT0KEHHON
MHCTPYKINH, BEIYUCIISITH 3HAYCHUE BEIMUYMHBI U aHATH3UPOBATH MOJYYCHHBIC PE3yJIbTaTh C
y4E€TOM 3aJJaHHOU MOTPELIHOCTU U3MEPEHNU;

coOnoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu paboTe ¢  JabopaTOPHBIM
000pyAOBaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKM HW3YYEHHBIX (U3MYECKUX MOJIeJIeil: MaTepHuaibHas
TOUYKa, aOCOJIIOTHO TBEPJOE TENO, TOUYEUYHBIM HCTOYHHK CBETa, Jy4, TOHKAas JIMH3a,
IUTaHEeTapHasi MOJEJb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUA HW3YYCHHBIX TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCIIOJIb30BAHUEM MX OMHUCAHUS (B TOM YHUCIIE: CIIUOMETP, JATYUKH MOJOKEHHUS,
PAcCTOSIHUSI M YCKOPEHHUS, pPaKeTa, JXOJOT, OYKH, MEPHUCKOMN, ¢oToammapar, ONTHUYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETP, kKamepa BumbcoHa), UCmonb3ys 3HaHUA O CBOMCTBax
(bU3UYECKUX SBJICHUN U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTEIbHBIX  NPUOOPOB W TEXHOJOTMYECKHX  TPOLECCOB  MPU  PEIICHUU
y4eOHO-IIPaKTUUECKUX 3a7a4, ONTUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHU B IIIIOCKOM
3epKajie ¥ COOMparoIIel JIMH3E;

OPUBOAUTH MpUMEpHl (HAXOAUTh HMHPOPMAIMIO O NpUMepax) MPAKTHUYECKOrO
UCIOJBb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOW JKU3HU JJs OOecledeHHs
0e30MacHOCTH MpU OOpAIEHUH ¢ MPUOOpPaAaMU U TEXHUYECKUMHU YCTPOHCTBAMH, COXPaHEHHS
3JI0POBBS 1 COOJIIOJIEHUS] HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpeie;

OCYILECTBJIATh TOUCK HHPopManuu B HHTepHETe, CcaMOCTOATEIbHO (QOPMYIHPYS
MOMCKOBBIH 3aMpOC, HAXOAUTD MMYTH ONpPEIETICHHS JOCTOBEPHOCTH MOTYyUYeHHON HHPOpMaIIUU
HAa OCHOBE MMEIOIINXCS 3HAHUH U JOMOJIHUTENbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBHIMOJIHEHUH Y4E€OHBIX 3aJaHU HAyYHO-TIOMYJSIPHYIO JTUTEPATypy,
CHpaBOYHBIC MaTepHUabl, pecypchl ceTd MHTepHeT, BIaaeTs npuéMaMyu KOHCIEKTHPOBAHUS
TeKCTa, mpeoOpa3oBaHus MH(PpOPMALINK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE MH(OPMaLIUU U3
HECKOJIbKMX HMCTOYHHUKOB, MYOJWYHO TPEACTABIATH PE3yNbTaThl MPOEKTHOM WM



MCCJICIOBATEILCKONW  NIEATETLHOCTH, TPH OTOM TPAaMOTHO HWCIOJB30BaTh W3YYCHHBIN
MOHATUIHBIA ammapaT HW3y4aemMoro pasjaeina (HU3UKA W COMPOBOXKIATH BBICTYTUICHUE
npe3eHTalue ¢ yaéToM 0COOEHHOCTEN ayAUTOPUH 00 y4arOUXCsl.

TemaTn4yeckoe IaHUpPOBaHUE Y4eOHOro npeamera « Pusukar»
(0a30BbIil yPOBEHD)

Temamuueckoe nianupogarue gvicmpoero no cooepascaruro @O OOO u enecenvt noo
COOMBEMCMBYIOWUMU NYHKMAMU 8 (edepanbHOol 00pa308amenbHOl Npocpamme 0CHOBHO2O
0bwe2o 06pazosanusl.

Pacripenenenne 4acoB B TEMaTHYECKOM IUIAHUPOBAHMM MO KaxJoW Teme Oyner
IOPOIMMCAaHO HA HAayajo yuyeOHOro roja yyumTeraeM-TpeIMETHUKOM B «padodeil mporpamme
YUHTeJIs1» Ha OCHOBAaHUU PACTIPEICIEHHBIX YACOB M0 yUeOHOMY IUTaHY Ha TeKYIIUN yueOHbIH
rO/I.

CtpykTypa TeMaTHUECKOro IJIAHUPOBAaHHUS paboueld MporpaMMbl B COOTBETCTBHUE C
OI'OC 00O (myHkT 32.1) BKIIIOYAET B ce0s CAEAYIONINE CTPYKTYPHBIE KOMIIOHEHTHI:

No Tema KonunuectBo S(I)OP
/1 4acoB,
OTBOAMMBIX Ha
OCBOEHHE
Ka)XJIOM TEMBI

'/ Knacc _
L 153.3.1. ®usuka u e€ poib B‘Iacm Ha KAKHCOYIO Kaoicovii

MO3HAHUU OKPY’KAIOLIEr0 MUPA. memy yHumeio
duszuka — HayKa O OPUPOJE. PACNPEOeNAIOMC | NPeOMEemHUK 8
Apnenus  mpupoxbl.  DUIHYCCKUC  yyymenem- ceoetl paboueil
SIBIICHHSA: MCXaHHYCCKHE, TCIUIOBBIC,  ° .
HIIEKTPUUECKHE, MarHUTHBbIE,| PEOMEMHUKOM 6 | npocpamme
CBCTOBBIC, 3BYKOBBIC. 3asucumocmu om |  ykasvleéaen 6
Du3udecKue BENMIUHBL. VISMEpEHUE 1 nonysky no danrom pazdene
Gusnueckux  BenuuuH. DuU3HUECKUEC 5
npubopel.  [lorpentHocTs u3MepeHui| V4EeOHOMY NidHy 603MOJCHOE
SKIYHAPOIHAS CHCTEMA €THHHII. Ha mexkyuutl UCROb306aHUe
Kak ¢usuka u ipyrue ecTeCTBEeHHBIC yuebHblil 200 6 yuebno-
HAYKH U3y4aroT OPUPOY. bouei N
EcTecTBeHHO-HaYYHBIH METO/T paooteu Memoouteckux
MO3HAHUS: HAOJIIOJICHHE, TOCTAHOBKA  npocpamme Mamepuanos
HAYYHOTO  BOMPOCA,  BBIIBHKCHHE yuumens (wybmuMeduiino
[UIIOTE3, DKCIEPUMEHT 0 MPOBEPKE
FUNOTE3, OOBICHEHHE HAOJI0JAeMOI0 € npocpammal,
apinenns.  Omucanue  QU3MYECKUX 9NIEKMPOHHbLE
SIBJICHUH C TIOMOIIIBIO MOJICTICH. YeOHUKY U
153.3.1.1. JleMOHCTpaLWN. Y
MexaHudeckue, TEIIJIOBBIC, 3a0aUHUKY,
DIIEKTPUUYCCKHE, MATHUTHBIC, CBETOBBIC 2NIEKMPOHHbLE
PLBIICHI. bubiuomexu,
dusnueckue mpuOOPsI U MPOIEaYPa
[PSAMBIX W3MEPEHUN aHAJOIOBBIM U eupmydjioHbole
HI/I1 OBBIH\EH I/IgOPOM- . nabopamopuu,
.3.1.2. JlTabopaTopHbie pabOTHI U uzposble
OTTBITHI.

OnpeneneHue EeHbI JCJICHUS IIKAIbI npocpammel,




M3MEPUTEIBLHOTO TpUoOpa.

N3MepeHnue pacCTOAHUMN.

N3mepenue oO0ObEMa KUIKOCTH U
TBEPAOTO TEa.

MIpEAEICHUE Pa3MEPOB MAJIBIX TEIL.

WN3mepenne  temmeparypbl — IIpHU
MOMOIIHU KUJKOCTHOTO TEPMOMETpPA U
NaTyrKa TEMIEPATYPhI.

[IpoBenenue  ucciaenOBaHUA 10
MPOBEPKE  THUIOTE3bl:  JAIBHOCTH
1oJera LIapuKa, IIYLIEHHOIO
TOPU3OHTAIBHO, TE€M OOJIbIlIe, YeM
00JIbIIIE BHICOTA ITyCKA.

153.3.2. IlepBoHayanbHbIE CBEACHUSA
0 CTPOEHUH BEIIECTBA.

Ctpoenue BemiecTBa: aTOMbl H
MOJIEKYJIBI, UX pa3Mepbl. OIbITHI,
NTOKa3bIBAIOLINE JUCKPETHOE CTPOEHUE
BEILECTBA.

JIBro>kenue yactul Beuecta. CBs3b
CKOPOCTH  JIBUKEHHMS  4acTUIl C
TeMIepaTypoi. bpoyHoBckoe
NBU)KEHUE, nuddy3usi.
B3auMmoaerictBue dYacTHI[ BeleCcTBa:
MPUTSKCHUE U OTTAIKWBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA:
CTPOCHHE  Ta30B, IKHIKOCTEH M
TBEPABIX  (KPUCTALIMYECKUX)  Tell.
B3anmoCBsA3bp  MEXIy  CBOWCTBAMU
BEIIECTB B  pa3HbIX arperaTHbIX
COCTOSIHUSIX " 1704
AQTOMHO-MOJIEKYJIIPHBIM ~ CTPOCHUEM.
OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIbI.

153.3.2.1. JlemoHcTpanuu.

Hab6monenue OpOYHOBCKOTO
TTBUKCHUS.

Ha6monenne nuddysun.

HaOnronenue SIBJICHHUI,

OOBSICHSIOIIKUXCS TPUTSHKCHUEM WIIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

153.3.2.2. JlabopaTopHbie pabOTHI U
OTIBITHI.

Ouenka auameTpa atromMa METOJAOM

SJ10B (c HCMOJIb30BAHUEM
E)OTorpa(bHﬁ).

OMBITHI 110 HAOIIOICHUIO TEIIIOBOTO
[pacIIMpeHus ra3os.

OMNBITEI IO 0OHAPYKCHHUIO TEHCTBUS
CHJI MOJIEKYJIAPHOTO MPUTSIKEHUS.

153.3.3. JIBuxeHue u
B3aMMO/ICMCTBUE TEI.

MexaHn4eckoe JIBUYKECHHUE.
PaBHOMEpHOE HW  HEPABHOMEPHOE
TIBUKEHUE. CKopoCT®b. Cpennsis
CKOPOCTH pu HEPaBHOMEPHOM
NBHOKEHUU. Pacd€T myTm W BpeMeHu
TIBYDKCHUS.

SIBrieHne MHEPIMHU. 3aKOH WHEPIUU.
B3aumoneiictBiue Ten Kak MNpUYMHA
M3MEHECHUS CKOPOCTH JABHMXKEHHS TEIL.
Macca kak Mepa HWHEPTHOCTH TeJa.
[[lToTHOCTH BEIIECTBA. CBs3b

MNJIOTHOCTH C KOJHMYCCTBOM MOJICKYJI B

Kojsiekyuu

yughposwvix
0b6pazosamenbHbiX

pecypcos)
UCNONIL3YeMbIMU
0151 00yYeHUs U
80CNUMAHUS]
PA3TUYHbIX 2PYIN
nov3zoeameiet,
npeocmaegieHHbIM
U 8 2JIeKMPOHHOM
(yugpposom) suoe
U peanu3yiouumu
ouoaxkmuyeckue
803MOJHCHOCNU
UKT,
cooepoicanue
KOMOPbIX
coomeemcmayem
3aKOHOOAmenIbCmea
y 00 obpaszosanuu.




eauHUIEe 00bEMA BELIECTBA.

Cuita Kak XapaKTEpUCTUKA
B3auMoJercTBUA Ten. Cuna yrnpyroctu
n 3akoH ['yka. M3mepenue cuiel ¢
[MOMOIIBI JHHAMoOMeTpa. fIBieHue
TATOTEHUS M cwia TsokecTu. Cunal
TsOKECTM Ha Jpyrux IuiaHeTtax. Bec
rena. HeBecomocTh. CrnoxkeHue cuil,
HalpaBJICHHBIX 110 OJHOM NPSIMOM.
PaBHOzENCTBYIOIIAS CHJI. Cuia
TpeHus. TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B MpUpoje U TEXHUKE.

153.3.3.1. JlemoHCTpauuu.

Habmonenue MEXAHUYECKOTO
TBU)KEHUS TeEa.
Nsmepenue CKOPOCTH

MPSIMOJTMHEHHOTO JBUKCHUSI.
HaGuroieHue sIBJICHUS HHEPIIUH.
HaGnroierrie M3MEHEHHSI CKOPOCTH

NpH B3aUMOJICHCTBUU TEIL.

CpaBHeHHE Macc 1o
B3aMMOJCHCTBUIO TEJI.

CnoxeHue CHII, HAaNpaBICHHBIX IO
OJTHOHM TIPSIMOM.

153.3.3.2. JIabopaTopHbie paOOThI U
OTIBITHI.

OmnpenencHue CKOPOCTH
[PaBHOMEPHOTO JBWIKEHUs (IIapuka B
PKUJKOCTH, MOJENU DIIEKTPUUECKOIrO
ABTOMOOWJIS M TaK Jajiee).

Onpenenenue cpeaHed CKOpPOCTU
CKOJIbKEHMsI OpycKa WM IIapuKa o
HAKJIOHHOM MJIOCKOCTH.

Onpenenenue TMIOTHOCTH TBEPIOTO
Telna.

OnbITHI, JIEMOHCTPUPYIOIIINE
3aBHCHMOCTD pacTsHKEHUs
(nedopmanun) PY>KUHBI oT
NPUI0KECHHON CHIIBI.

OnbITHI, JIEMOHCTPUPYIOIIINE
3aBHCHMOCTD CHTBI TPEeHUS

CKOJIB)KCHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIIUXCS TTOBEPXHOCTEH.

153.3.4. [laBieHue TBEPABIX TeI,
PKUJIKOCTEN U T'a30B.

Japnenue. CnocoObl YMEHBIIICHUS 1
BEJIMUCHUS JaBiieHus. JlaBieHue rasa.
aBHUCUMOCTh  JIaBJICHUS raza oOT
o0béma, Ttemmeparypel.  Ilepenaua
NaBJICHUS TBEPABIMU TeJIaMH,
PKUJIKOCTSIMM M Ta3aMH.  3aKOH
[Tackans. [THeBMaTHUeCKHE MAIIMHBI.
3aBUCUMOCTD JAaBJICHUS KUJKOCTH OT
TITyOWHBI. I'mppocraTnueckuii
napagokc. CooOlaroniuecs CocCybl.
['uapaBIUYeCKUe MEXaHU3MBI.
ATMOC(i)GIl)_fl 3emiu u atmocdepHoe
napiieHue. [IpUYuHBI CYIIEeCTBOBAHUS
BO3AYIITHON 000704k 3eMyid. OmbIT

Toppuueru. N3mepenne
aTMOC(EepHOTO JTaBJICHUA.
3aBUCUMOCTD aTMoc(epHOTro

NaBJICHUSI OT BBICOTHI HAJl YPOBHEM
Mopst. Ilpubopel I M3MEpeHus]




ATMOC(EPHOro JaBJICHUS.

JleucTBHE KHUAKOCTA H Tra3a Ha
[OrpyKEHHOE B HHUX TEJIO.
BriTankuBaronias (apXuMea0Ba) Cuia.
3akoH Apxumena. IlmaBanme Teu.
Bo3znyxoruiaBanue.

153.3.4.1. JlemoHcTpanum.

3aBUCUMOCTh JABJICHUS Ta3a OT
TEMIIEPATYPHI.

[lepenaua naBieHUs KUAKOCTBIO U
ra3oM.

Coobmiatomuecst COCYIbl.

I'mapaBinueckuii mpece.

[IposiBiienue JNEeUCTBUSA
aTMOC(EPHOro JaBJIeHUS.
3aBUCUMOCTD BBITAIKUBAIOIIEH

CHIbl OT 00BbEMa MOrpy:XKEHHOM YacTu
TeJIa ¥ INIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKHBAIONIEH CHIIBI
Besc/y BBITECHEHHOM >XUIKOCTH.

CJIOBHE IIJIaBaHUs TeJ. IIaBaHUC
MM TIOTPYKEHHUE TENl B 3aBUCUMOCTH
OT COOTHOIIECHHS IUIOTHOCTEH Teila |
PKUJIKOCTHU.

153.3.4.2. JIabopaTopHbie paOOTHI U
OIIBITHI.

HUccaenoBanme 3aBHCUMOCTH Beca
Tesa B Bojie OT 00bEMa MOrpyKEHHOM B
PKUIKOCTb YacTH TeJa.

Onpenenenue BBITAJIKMBAIONICH
CWJIbl, JICUCTBYIOIIEM Ha  TEJO,
[MOIPY>KEHHOE B JKUIKOCTb.

poBEpKa HE3aBHUCHUMOCTHU
BBHITAUTKUBAIOIIEH CHIIBL, ICHCTBYIOIIEH
Ha TEJIO B )KMJKOCTH, OT MAacCCHhI TeJia.

OMBITHI, JIEMOHCTPHUPYIOIIHE
3aBUCHMOCTDb BBITAJIKUBAIOIICH CHIIBI,
NIEVCTBYIOIIECH HA TEJIO B )KUJIKOCTH, OT
00béMa TIOTPY)KEHHOH B KHIAKOCTH
YACTH TeJIa U OT INIOTHOCTH JKUJIKOCTH.

KoHctpynpoBanue apeomerpa WIH
KOHCTPYHUPOBAHHUE JIOJKHU 51
OIpEACIIEHUE €€ TPY30NOABEMHOCTH.

53.3.5. PaGota © MOIIHOCTE.

311{\?[er;1.
exaHnueckasi padbota. MOITHOCTS.

IIpocThie MeXaHU3MBI: pbIyar, OJIOK,
HAKJIOHHas  MIOCKOCTh.  [IpaBuio
paBHOBecHsi pbluara. IIpuMeHeHue
MpaBUJia PAaBHOBECHS phIvara K OJIOKY.
«30710TO€  TIPAaBWIIO»  MEXaHUKH.
KoapdummeHaT moye3Horo JIercTBus
nanee — KII/[) mpocThiX MEXaHU3MOB.

pOCTBIE MEXaHU3MBI B OBITY U
TEXHUKE.

MexaHnnyeckas SHEPrus.
Kunerndeckass ® = MOTEHIIMAIbHAs
pHeprusi. [IpeBpanenue oHOTO BUJA
MEXaHUYECKOM SHEPrud B JIPYIOU.
3aKOH  COXpaHEHHs  JHEPruh B
MEXaHUKE.

153.3.5.1. lemoHcTpauum.

[TprMepsl TPOCTHIX MEXAaHU3MOB.

1?3 3.5.2. JlabopatopHble padOTHI H




OTIBITHI.

Omnpenenenue pabOThl CUIIbI TPEHUS
[pY PABHOMEPHOM JIBUIKEHHHU TEJIA M0
TOPU30HTAIBHON MOBEPXHOCTH.

CCJIEIOBaHUE YCIOBUI paBHOBECHS

phlyara.

HN3mepenne KIT/ HAKJIOHHOMN
MI0CKOCTH.

W3ydenne _ 3akoOHa  COXpaHCHHS
MEXaHUYECKON SHEPIHUH.

& Kjacc
153.4.1. TemioBble IBIECHUS.
OCHOBHBIE MOJIOKEHUS

MOJIEKYJISIPHO-KUHETUYECKON  TEOpUH
CTpPOEHHMS BelecTBa. Macca u pasmepsl

ATOMOB u MOJICKYII. OHBITBI,
[MOATBCPIKAAOITHUC OCHOBHBIC
ITOJIOKCHU A

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.
Mojgenu TBEPAOro, XKUIAKOTO U
ra3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena.
OO0BsCHEHUE CBOICTB ras3os,
PKUJIKOCTEN W TBEPJBIX TEJI HA OCHOBE
MMOJIOXKCHH I
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
(CmaurBaHuE U KaOWJUISIPHBIE SIBJICHUSL.
TernnoBoe pacliMpeHue U cokaTue.
Temnepatypa. CBsi3b TeMmepaTyphbl
CO CKOpPOCTBIO TEIJIOBOTO JABHKECHUS

YACTHIL. Buyrpennsis DHEPrusl.
CriocoObl  M3MEHEHUsI BHYTpPEHHEU
PHEPTUU: Teruionepeaaya u
COBEpIIIECHUE paboTHI. Buner

TEIUIONEepeIaun: TEIMJIONPOBOJHOCTD,
KOHBEKIIWS, U3JTyYEHUE.

KomuuectBo TemimoTel. Y aenbHas
TEINIOEMKOCTB BelecTBa. TermioooMeH
1 TEIJIOBOE pPaBHOBECHE. YPaBHEHHUE
TeIuIoBOro Oananca. IDliaBieHue u
OTBEpJICBaHUE KPUCTAJITUYECKUX
BEILICCTB. V nenbHas TEIUIOTA
nnasieHus.  IlapooOpazoBaHue U
KoHJeHcauus. Mcmapenue. Kunenue.
YnenpHas TermioTa mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPbl KHUIICHUS
0T aTMOC(HEPHOTO TABJICHHUS.

BnaxHocTh Bo3myxa.

DHeprus TOILIHNBA. VYV nenpHas
TEeNJI0Ta CTOPAHUS.

[TpuHUMTIBI a00Tbl  TEIUIOBBIX
IBUTATEIICH I1J1 TEILIOBOI'O

nBUraTessa. TeIuIioBbIE JBUraTeId U
3alATa OKPY>KAIOIIEH CPEIBbI.

3aKOH COXpaHEHHUS W TPEBpAIICHUS
SHEPIYHU B TEIJIOBBIX IMpoOIeccax.

153.4.1.1. lemoHcTpanum.

Habnronenue OpPOYHOBCKOTO
TIBYOKEHUSL.

Habnronenune nuddysum.

HaOnronenue sBiaeHUM cMayWBaHUS
Y KalWIISIPHBIX SBICHUM.

HaOmonenue TEIJIOBOTO
pacHIMPEHUS TEII.




N3menenue naBieHusi raza Ipu
M3MEHEHUH 00bEMa U HarpeBaHUU WU
OXJIAXKJICHUU.

[IpaBuiia u3mMepeHus TeMnepaTyphl.

Bunabl Teronepenaymn.

OxyaxxieHue 1Opu  COBEPIICHUU
PabOTHI.

HarpeBanne 1pu  coseplieHUU
PabOThl BHEIIIHUMU CHUJIAMHU.
CpaBHenue TEIIOEMKOCTEN
Pa3JINYHBIX BEIIECTB.

HaGmtonenue kuneHus.
Hab6monenue MTOCTOSTHCTBA
TEeMIIEPaTypPhl MPHU TIABJIICHUU.

Mojenu TemI0BbIX JBUTATEIEH.

153.4.1.2. JlabopaTopHble pabOTHI U
OTIBITHI.

OnbITEL IO OOHAPYKEHUIO JEHUCTBUS
CUJI MOJICKYJIIPHOTO MPUTSIHKCHUS.

OnbITHI 1o BEIPAIIMBAHUIO
KPUCTAJIOB TIOBAPEHHOM COJU WU
caxapa.

OnBITH IO HAOIOACHHUIO TEIUIOBOTO
paclIMpeHus Tra3oB, JKMJKOCTEH H
TBEPBIX TEIL.

OmnpeneneHre JaBleHUs BO3AyXa B
OaJIoHe MITTPHIIA.

OnbIThHI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTb JIaBJICHHS BO3yXa OT €ro
00BEMa U HarpeBaHUs Wiy
OXJIaXKICHUS.

[IpoBepka ruUmoTe3pl  JTUHEHHOMN
3aBUCUMOCTH JUTHBI CTOJIOMKA
KUJKOCTU B TE€PMOMETPUYECKOU
Tpﬁ61<e OT TeMIIEPATYPHI.

a0roieHre W3MEHEHUS
BHYTPEHHEH  SHEPrUM  Tejla B
pe3ylbTaTe Teruionepeaadyd U paboTh
BHEILHUX CHUJI.

HccnenoBanue SIBJICHUS
TEIUIOOOMEHa  TpU  CMENIMBAaHUU
XOJIOJHOW U TOPSTYEN BOIBI.

Onpenenenue KoJUYeCTBa TEIUIOTHI,
MOJIyYEHHOI'0 BOJIOM MPHU TEMI000MEHE

C HarpeThIM METAJTNICCKUM
[TAJTAHIPOM.

Omnpenenenue YAEIbHOU
TEIUIOEMKOCTH BEIIECTBA.

UccnenoBanue rnporecca
MCIIapeHUsI.

Onpenenenue OTHOCHUTEIIbHOM

BJIAJKHOCTH BO3AyXa.

OnpeneneHue yAelIbHOM TEIIOTHI
MJIaBJICHUS JIbJIA.

153.4.2. DNeKTpUYeCcKue u
MAarHUTHBIE SIBJICHUSI.

Onekrpuzanus  Ten.  JlBa  ponal
PIEKTPUYECKUX 3apsa0B.
B3anmopaencTBue 3apsOKEHHBIX  TEIL.
3akon Kynona (3aBUCHMOCTL CHIIBI
B3aUMOJICMCTBUS 3aPSKEHHBIX TENI OT
BEJIMYMHBI 3apsIOB U PACCTOSIHUA
MEXKITY TeHaMI/IE).

ONEKTPUYECKOE T0JIE.




Hanpsxk€HHOCTD DJIEKTPUYECKOTO
MOJISL. [lpunuun  cynepno3uuuu
PIEKTPUYECKUX noJjen (Ha
KaueCTBEHHOM YpPOBHE).

Hocutenu snekTpudeckux 3apsiioB.
DJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsI.
Ctpoenune aroma. lIpoBomHukn un
NMUAJICKTPUKU.  3aKOH  COXpaHEHUs
PIIEKTPUUYECKOTO 3apsifia.

DJIEKTPUYECKU  TOK.  YCJIOBUA
CYILIECTBOBAHUSI SJIEKTPUUECKOTO TOKA.

CTOYHMKH  TOCTOSHHOTO  TOKa.
JleicTBUA ~ DJIEKTPUYECKOTO  TOKa
gCHHOBoe, XUMUYECKOe, MarHUTHOE).

JMEKTPUUECKUN TOK B JKHJIKOCTAX U
rasax.

Onektpuueckada menb. Cuia Toka.
JIIEKTPUUECKOE HaIpsKEHHE.
ConpoTuBieHue MIPOBOTHUKA.
Y eapHOe COMPOTUBIICHHE BEIIECTBA.
3akoH Owma s ydacTka IIeNu.
[TocnemoBaTennbHOE U TapaUICIbHOE
COCTMHEHNE MMPOBOTHUKOB.

Pabora u MOIITHOCTh
PIEKTPUUYECKOTO TOKA. 3aKoH J[>KoyIis—
JleHia.  DneKkTpUYecKue UENu U
MOTPEOUTENN IJICKTPUUECKON SHEPTrUn
B ObITY. KopoTkoe 3ambIkaHue.

[TocTosiHHBIE MAarHuThbIl.
BSaI/IMO,ZIGI/ICTBI/IG ITIOCTOAHHBIX|
MAaIrHUTOB. MarsutHoe I10JIC.

MarautHoe Ioje 3eMJIM H  €ro
3HaUeHue I >KU3HU Ha 3emire. OIbIT
Jpcrena. MaruurtHoe oJie
PIEKTPUYECKOTO Toka. [IpumeHeHue
PIIEKTPOMAarHuTOB B TEXHUKE.
JleicTBIE ~ MAarHUTHOTO  IIOJISI  HA
POBOJHUK c TOKOM.
DJICKTPOABUTATEIIH OCTOSIHHOT'O TOKA.
lcnonb3oBanue 3neKTpoz[BHraTenel‘/’1 B
TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIIOPTE.

OI1BITHI ®apayest. SIBnenue
PJIEKTPOMArHUTHOU WHTYKIUH.
[IpaBuno JleHma. DnekTporeHeparop.
CriocoObl TTOTYYEHHUS DJICKTPUUICCKOU

OHCPI'UU. JICKTPOCTAaHIINHU Ha
BO300OHOBJISIEMBIX HCTOYHHKAX|
OHCPIuun.

153.4.2.1. JlemoHcTpanumu.

DneKkTpu3anus Tell.

JIBa pona 3JIEKTPUUYECKUX 3apsa0B U
B3aUMOJICCTBUE 3aPSKECHHBIX TEIL.

YcTpoicTBO u JEVCTBUE
AIEKTPOCKOIIA.

DneKTpocTaTuyecKast MHYKIIHSI.

3aKOH COXpPAHEHHUS SJICKTPUYECKUX
3apsizI0B.

OBOJHUKHU U TUIIEKTPUKHU.
OJICIMPOBAaHUE CHJIOBBIX JIMHUU

PIEKTPUYECKOTO TTOJIS.

HcTouHMKHM IOCTOSTHHOTO TOKA.

JlelicTBUA 3JIEKTPUYECKOTO TOKA.

OIEKTPUUCCKUU TOK B JKMJIKOCTH.




["a30BbIU pa3psia.

N3mepenne CHUJIBI TOKa
AMIIEPMETPOM.
N3mepenne AIEKTPUYECKOTO

HaNpPsHKEHUSI BOJTBTMETPOM.

PeocraTt u MarasuH cOnpoOTUBIICHUM.

B3aumonenctsue MTOCTOSIHHBIX|
MarHuTOB.

MopnenupoBanue  HEBO3MOXHOCTH
pa3aeaeHus OJIKCOB MAarHUTA.

MoaenupoBaHuEe MarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarunurtHoe roje TOKa.
DJICKTPOMArHHUT.

JlecTBME MArHMTHOTO TIOJIA HA
IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEb MOCTOSIHHOTO
TOKa.

UccnenoBanne SBJICHUS
PIEKTPOMArHUTHOW UHAYKIIVH.

OmnbiTel @apajes.

3aBUCUMOCTD HanpaBJICHUS
WHIYKIITMOHHOTO TOKAa OT YCJOBHUM €ro
BO3HUKHOBEHMUS.

DneKTporeHepaTop MOCTOSIHHOTO
TOKA.

153.4.2.2. JlaGopaTtopHbie pabOThl U
OTIBITHI.

OnbIThI o HAOJIIOICHUIO
PIEKTPU3AMU TEJ MHAYKIUEH U TpH
COIPUKOCHOBEHHH.

ccle0BaHue JNEWCTBUS
PIEKTPUYECKOTO MOJIS HA TPOBOJIHUKHU
U IUDJIEKTPUKU.

Cbopka um mpoBepka  pabOTHI
PIEKTPUUYECKOW WENH IMOCTOSHHOIO
TOKaA.

N3mepenue u peryupoBaHHUE CHIIbI
TOKaA.

Nsmepenne u  peryiaupoBaHHE
HAIPSKEHUS.

CCIICIOBAHUE 3aBHUCUMOCTH CHJIBI
TOKA, MAYILIEr0 4Yepe3 pPEe3UcTop, OT
COIIPOTUBIICHUS pe3ucropa "
HaNpsDKEHUsI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILLIHE
3aBUCUMOCTD AIEKTPUYECKOTO
COIIPOTUBIICHUSI NPOBOJHHUKA OT €ro
TUTHBI, IJIOMAAM  TONEPEYHOrO
CECUCHHMS U MaTepuaa.

[IpoBepka  mpaBuia  CIIOXKEHHS
HaNpsDKEHUW TPU MTOCIE0BATEIILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CHJIBI TOKA
pyY  MAPAUICIBHOM  COEAWHEHUU

[PE3UCTOPOB.
Onpenenenue paboThI
PIEKTPUUYECKOTO TOKA, UAYLIETO Yepes
pe3ucTop.
Onpenenenue MOIIIHOCTH
PIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha)
[pe3ucTope.

HccnenoBanne 3aBUCUMOCTU CHJIBI




TOKa, MIYLIEr0 4epe3 JIaMIOUKy, OT
HaIPsDKEHUS Ha HEil.
Omnpenenenune KIIZl narpeBarens.

HUccnenoBanue MAarduTHOTO
B3aUMOJEUCTBUS HOCTOSHHBIX
MAarHUTOB.

N3yuenue MAarHUTHOT'O OJIA

MOCTOSSHHBIX ~ MAarHuTOB MpU  UX|
00BEIMHEHUH U Pa3/ICJICHUN.

HUccnenoBanue NENCTBUA
PIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTPEIKY.

MBITHI, JEMOHCTPUPYIOILINE

3aBUCUMOCTL CHJIBI B3aUMOJEUCTBUS
KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HAIPABJICHUA TOKA B KaTYIIKE.
N3yueHune [€UCTBUS MArHUTHOIO
[10J151 HA POBOJAHUK C TOKOM.
KonctpyupoBanne ©u  u3yudeHHE
PabOTHI AIEKTPOABUTATENS.
N3zmepenne KIIJ
PIICKTPOJABUTATEIIbHOW YCTAHOBKH.
ONEBITEI 110 UCCIIEAOBAHUIO SIBJIEHUS
PIICKTPOMATHUTHOMN _ MHIYKIUH:
HcClIeJOBaHUE U3MEHECHUN 3HAUEHUA U
HaIIpaBJICHUS] MHAYKIIMOHHOT'O TOKa.

9 xiacc
153.5.1. MexaHUn4YeCKHUE SIBJICHUS.

MexaHnuyeckoe BUKEHUE.
MarepuanbHas TOYKa. Cucremal
oTCUéTa. OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JIBMDKEHUSL.
PaBHOMEpHOE OpPSIMOJIMHENHOE
TIBIKEHHUE. €paBHOMEPHOE

HpHMOHHHGﬁHOG JABHIKXCHHUC. CpeI[HSIH
1 MI'HOBCHHAsA CKOpPOCTb TCJIa IIpU
HCPAaBHOMCPHOM ABHKCHHH.

CKOpEHHE. PaBHOyCKOpEHHOE
MIPSIMOJIMHENHOE JIBIDKEHHUE.
BoOoHOE nmagenue. OnbITel [ ammies.
PaBHOMEpHOE JIBIDKEHHE 10

OKpyxHOCTH. Ilepuwoxy wu 4acrtora
oOpamienus. JIluHewiHas wu  yriosas
CKOPOCTH. I{enTpOoCcTpEMUTEIBHOE
YCKOpEHHUE.

[IepBeiii 3ak0oH HproToHa. Bropon
3akoH Hsprootona. Tperuini 3akoH
Hetorona. Ilpunumn cynepnozunuu
CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHHs: CHIa TPEHUS CKOJIbKECHUS,
CUJla TPEHUsS TOKOs, IPYrHe€ BHJbI
TPEHHS.

Cuia TSKECTH M 3aKOH BCEMHUPHOTO
TATOTCHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[BM)KEHHE IUIAHET BOKPYT
CouHIa. ITepBas KOCMUYECKas
CKOpoCThb. HeBECOMOCTE M TIeperpysKku.

PaBHOBeCcMEe MaTepuasbHOW TOYKH.
AGCOJTIOTHO TBEpPI0E TEJO.
PaBHoBecue  TBEpmoro - Tema ¢
BAKPEIUIEHHOM  OCBIKO  BpAILCHUA.
MowmeHT cuiibl. LleHTp TsikecTH.

HMnyise TeJa. HN3meHneHune




uMiyaeca. Mmnynsc  cuibl.  3akoH
COXpAaHEHUs] HUMIYyJbca. PeakTuBHOE
NBH)KCHUE.

Mexanundeckast paboTa U MOIIHOCTb.
Pabota cui TSDKECTH, YHPYrOCTH,
rpeHusa. CBsi3b 2HEpPrun U paboTHI.

OTEHUHAIbHAS DHEPIUs Tena,
MOAHATOTO HAaJl TOBEPXHOCTHIO 3€MIIH.
[loreHUIManbHAss  DHEPIUS  CHKATOM
npyKuHbl. KuHETHYECKas OSHEPIus.

eopeMa O KHHETHYECKON DHEPIHUH.
3aKOH COXpAaHEHUs] MEXaHUYECKOU
SHEPIUHU.

153.5.1.1. JlemoHCcTpauuu.

Hab6monenue MEXaHUYECKOTO
NBH>KEHUS TEJa OTHOCUTENIBHO Pa3HbIX
TEJI OTCYETA.

CpaBHeHuE mNOyTell U TPACKTOPUI
NBH)KEHUS OJHOIO U TOTO XK€ Tea)
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

M3mepenne CKOpPOCTH U YCKOPEHUS
MPSIMOJIMHEHHOTO IBUKECHMUS.

HUccnenoBanue MPU3HAKOB
[PAaBHOYCKOPEHHOTO JIBUKEHUSI.

HaOnronenune [aBMKEHHWA Tela 110
OKPY>KHOCTH.

a0iroieHue MEXaHUYECKUX
SIBJICHUM, TPOMCXOISIIIUX B CHUCTEME
oTCU€Ta «Tenexkan 1pu e

[paBHOMEPHOM " YCKOPEHHOM
NMBW)KCHUHM OTHOCHTEIFHO KaOWHeTa
bu3uKy.

3aBUCHMOCTh YCKOPEHHs Tella OT
MaccChl Tella U JIEUCTBYIOLIEH Ha HETO
CHUJIBL.

HaGmromenne paBeHCTBA CHJI TPHU
B3aIMOJICHCTBHUHU TEII.

N3menenne  Beca  Telma  mOpu
YCKOPEHHOM JIBU)KEHUHU.

ITepenaua HAMITyJIbCa pu
B3aIMOJICHCTBHUHU TEII.

[IpeoOpazoBanuss  SHEPruud  IpHU
B3aUMOJICMCTBUU TEIL.

CoxpaneHue UMITYJIbCa npu
HEYIIPYTOM B3aUMO/ICCTBUU.
OXpaHEHHE MMITyJIbCa npu
a0 COJIOTHO yOpyroM
B3aMMO/ICICTBUH.
Hab6monenne PEaKTUBHOTO
NIBUKEHUS.
CoxpaHeHnue MEXaHUYECKOMN
HHEPTUHU TIPU CBOOOHOM TaJICHUH.
OXpaHEHUE MEXaHUYECKOU

DHEPTrMU TPH JBWIKCHUW TeJla TMOJ
NEVCTBUEM TTPYKUHBI.

153.5.1.2. JlabopaTopHble paOOThI U
OTIBITHI.

KonctpyupoBanne  Tpakrta 1
pasroHa u JaJbHENIIErO
PAaBHOMEPHOTO JIBVIKCHUS IIAPUKA WIIH
TEJICIKKHU.

OnpeneneHue CcpeaHEd CKOPOCTH
CKOJIb)KCHUSI OpycKa WM JIBMIKCHUS
[IapUKa N0 HAKJIOHHOM IIJIOCKOCTH.




Onpenenenue yCKOpEHMUs Tejla IPU
PAaBHOYCKOPEHHOM  JIBUJKEHMH IO
HAKJIOHHOU IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH
OT BpPEMEHHU IMPU PABHOYCKOPEHHOM
NBI>KEHUH 0€3 HauaJlbHOU CKOPOCTH.

[IpoBepka ruUmoOTE3BI: €CIAM NPHU
PAaBHOYCKOPEHHOM  JBWXKEHHUHU e3
Ha4albHOM CKOPOCTH IIyTH OTHOCSTCS
KaKk psaJ  HEYETHBIX  YHCEN, TO
COOTBETCTBYIOILIHE MIPOMEKYTKU
BPEMEHH OJIMHAKOBHI.

HccnenoBanne 3aBUCUMOCTU  CHJIBI
TPEHUS  CKOJIbXKEHHS  OT  CHJIBI
H08ManLHoro JaBJICHUS.

MpeaeIeHue koa unrieHTa
TPEHUS CKOJIbKCHUSI.

Omnpenenenue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThI CUJIbI TPEHUS
PU PABHOMEPHOM JIBHXKEHHH TENA 110
FOPU30HTAILHON MOBEPXHOCTH.

npeaeieHue paboTHI CUJTBI
VIPYrOCTH TIpU TOABEME Tpy3a C
MCITOJIb30BAHUEM  HETOJABMIKHOTO U
[TOJBU)KHOI'O OJIOKOB.

N3yyenne  3akoHa  COXpaHEHMUs
HPHEPTUU.

153.5.2. Mexanudeckue KojieOaHuUs
1 BOJIHBI.

KonebarensHoe JABUIKCHUC.
(OCHOBHEBIE XaAPaAKTCPUCTUKN
KOJICOQHMIA: IICPHUO/, qacCToTa,

AMIUTUTY/IA. MaremMaTHueCcKui 151
Npy>XKUHHBIA MasTHUKU. [IpeBpaiienue

DHEPTUU pH K0JIEOATEIBHOM
TBYKEHUH.
3aTyxarouue KOJIEOaHUS.

BrinyxneHHble Kojiebanus. Pe3oHaHc.
Mexannueckne BouHBL. — CBoMcTBa
MeXaHu4ecKux BOJH. IIpoposibHbIE U
MoInepeyHble BOJIHBI. J[JIMHA BOJHBI U
CKOpPOCTh cé pacnpocTpaHeHHUs.
MexaHn4yeckue BOJHBI B TBEPIOM
TeJe, CCHCMHYECKHE BOIHBI.

3Byk. ['pOMKOCTh 3ByKa M BBICOTAQ
toHa. OTpakeHue 3Byka. Hppa3Byk u
YJIBTPa3BYK.

153.5.2.1. JlemoHcTpanum.

HaGnronenne xoyiebaHuii Tel MO
NEUCTBUEM CHJIBI TSOKECTH M CHIIBI
ynlr{)yrocm.

abmoneane KoJjebaHwii rpys3a Ha

HUTH U Ha MPYXKUHE.

HaGnronenue BBIHYKJICHHBIX|
KOoJIeOaHMl U PE30HAHCA.

PacnpocTpaneHue mpoOIOIBHBIX U
MONEPEUYHBIX BOJH (Ha MOJICIIHN).

HaOmronenne 3aBUCUMOCTH BBICOTHI
3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

153.5.2.2. JlabopaTopHble pabOThI U
OITBITHI.

OnpeneneHne 4acTOTbl U NEPUOIA
KOJICOQHUM MATEMAaTHYE€CKOIO




MasiTHUKA.

OrnpenesicHne 4acToOThl W IEpHOIA
KOJICOAHU MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH
rnepuoaa KojaeOaHul MOJBEIICHHOTO K
HUTHU CPpy3a OT IJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH
nepuoga  KoJeOaHUW  MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH TEPUOJA
KoJieOaHUN TIpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

OnbITHL, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh  MepHoJia  KoJieOaHUit
MPYKUHHOI'O MAasTHMKA OT MacChl
rpy3a v )KECTKOCTHU MPYKUHBI.

3MEpEeHUEe YCKOPEHHS CBOOOIHOTO
MaJICHUS.

153.5.3. DnexTpoMarHuTHOE MOJE U
PIIEKTPOMArHUTHBIE BOJTHBI.

DNEeKTPOMarHUTHOE oJe.
DJIeKTpOMarHuTHBIC BOTHBL. CBOMCTBA
DIEKTpOMarHuTHeIX ~ BoaH.  [llkana
PIICKTPOMArHUTHBIX BOJTH.
Vcronp30BaHuEe  DJIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3U.

DNeKTpOMarHuTHAs MPUPOJA CBETa.
CxopocTh cBeTa. BogHOBBIE CBOMCTBA
CBETA.

153.5.3.1. JlemoHcTpanumu.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

BosiHOBBIE CBOMCTBA CBETA.

153.5.3.2. JlabopaTopHbie pabOTHI U
OTIBITHI.

N3yuenue CBOMCTB
PIEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO
MOOMIIBHOTO TesedoHa.

153.5.4. CBeTroBbI€ SIBJICHUS.

JlyueBass Mmonens cBeta. McTounnku
CBETA. [IpssmonuHerHOE
%acnpOCTpaHeHHe CBETAa. 3aTMEHUs

onHua u JlyHel. OTpakeHUE CBeTa.
[1nockoe 3epkano. 3aKOH OTpakKeHUs
CBETA.

[Ipenomnenue CBETa. 3akoH
[PEJIOMIICHUS CBETa. [Tonnoe
BHYTpPEHHEE OTpa’KeHHE CBETA.

Mcnosib30BaHue IOJIHOTO BHYTPEHHETO
OTpAXKEHUS B ONITUYECKUX CBETOBOJIAX.

vH3a. XOJ JIyded B JIMH3E.
OnTudeckast cuctema (oroamnmapara,
MHKpPOCKONAa M Tejeckomna. ['nma3 kak
ONTUYECKasA cucTeMa. biin3opykocTs u

aJTbHO30PKOCTb.
Paznoxenue 6e10ro cBETa B CIIEKTP.
OnbBITHI HreroTona. Crnoxenune

CIIEKTpaJibHbIX 1BETOB. Jlucmepcus
CBETA.

153.5.4.1. JlemoHCTpanum.
[IpsAmonHEHOE pacIpOCTPaHEHUE
CBETa.

OrtpaxkeHue cBera.

[Tonyuenue M300paxeHuni B
[JIOCKOM, BOTHYTOM ¥ BBIIIYKJIOM




3epKaJiax.
pENOMJIEHUE CBETA.

OnTryecKui CBETOBO/I.

Xoa yyeil B coOMparole JuH3e.

XOJ JIy4el B pacCEUBAIOLLEH JIMH3E.

[lony4yenue U300pakeHU I C
MOMOIIIBIO JINH3.

[Ipunuun nevictBust oroamnmnapara,
MI/II\I/c[pocmna U TEJIECKOTA.

OJIeJIb TJIa3a.

Paznoxenue 0enoro cBera B CHEKTP.

[lonyyenne ©Oemoro cBeTa Mpu
CJI0)KCHUU CBETA Pa3HBIX I[BETOB.

153.5.4.2. JlabopaTopHble paOOTHI U
OTIBITHI.

HccrnenoBanre 3aBUCUMOCTH  yTa
OTpa’KEHHUSI CBETOBOTO JIy4a OT yIJia
MaICHUS.

N3ydenne XapaKTEePUCTUK
N300pakeHUsT TpeIMeTa B TUIOCKOM
3epKaje.

CCIICJJOBAaHWE 3aBUCUMOCTH T4
MpEJIOMJICHHSI CBETOBOTO JIyda OT yIJia
MaJicHuss Ha TPaHHLE  «BO3IyX—
CTEKJIO.

[Tonyuenue M300paKeHH I C
[OMOILIbIO COOMPAIOLIEH JINH3BI.
Onpenenenue ¢doxycHoro

PACCTOSIHUSI W ONTHUYECKOM  CHJIBI
coOMparoIeHt JTMH3HI.

OnbITBI MO  Ppa3loKEHHIO 0Oeoro
CBETa B CIIEKTP.

OmbeITl 10O BOCIPUATHIO IIBETA
MpPEeAMETOB TIPH UX HAOJIIOJCHUH Yepe3
1IBETOBBIC (DHIIBTPHI.

153.5.5. KBa"uTOBEIE SIBJICHUS.

OmnbiTel Pezepdopna u mranetapras
Mozenb aroma. Monenb atoma bopa.
Mcnyckanue W TIOTJIONICHHWE CBETa

ATOMOM. KBanThI. JlunenvaTeie
CIICKTPBI.

PanmnoaktuBHOCTH. Anb(da-, 6eTa- u
raMMa-Hu31y4eHHUs . Crpoenue
aTOMHOro sjpa. HykioHHas Mojenb
ATOMHOI'O aapa. N3otomnsl.
PannoakTBHbBIC MpeBpaIieHus.
[lepuo mosrypacriajia aTOMHBIX SITEP.

JICPHBIC pEaKIUU. 3aKOHBI

COXpPAaHEHHUs 3apsJ0BOTO U MacCOBOTO
gucesa. JHEPrusi CBA3W aTOMHBIX SIIEP.
CBsi3b Macchl W »Hepruu. Peakuuu
CUHTE3a W JeneHus sjep. Mctounuku
sHeprun CoiHIa U 3BE3I.
nepHast  dHepretuka. JlencrBus

PAIMOAKTUBHBIX U3TyYEHUI Ha KUBBIC
OpraHU3MBlI.

153.5.5.1. lemoHcTpanumu.

CrexTpsl U31y4YeHHS U TOTJIOIICHUSI.

CrexTpsl pa3iMuHbIX Ta30B.

CnexTp BoOpoOIa.

HaGnionenne TpexkoB B Kamepe
BuibcoHa.

PaGora cu€Tumka HOHU3HUPYIOIINX
M3JTYYCHUM.




Peructparus U3ITyYCHUS
MPUPOTHBIX MUHEPATOB U IPOAYKTOB.

153.5.5.2. JlabopaTopHbie paOOThI U
OTIBITHI.

HabGmonenue CIUIOIIIHBIX u
ITMHEHYATBIX CTIEKTPOB M3ITYICHHS.

HccnenoBanue TPEKOB: H3MEpPEHUE
DHEPTHUH YacTUIBI TI0 TOPMO3HOMY]
nyTH (1o gororpadusim).

W3mepenne paanoakTUBHOTO (OHA.

153.5.6. IToBTOpUTENBHO-
0000IIAIONTNN MOTYJIb.
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