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HOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3rke Ha ypOBHE OCHOBHOI'O 00I11Ier0 00pa3oBaHuUs
COCTaBJICHA Ha OCHOBE TMOJOXEHHM W TpeOOBaHMM K pe3yJbTaTaM
OCBOCHMSI Ha YIIYOJIEHHOM YypOBHE OCHOBHOW 00pa3oBaTelbHOU
nporpammbl, mnpeactaBieHHbix B @I'OC OO0, a Takxke ¢ ydyéTtom
benepanpHOit  pabouelt mporpamMmbl  BocnuTaHus W KoHuenmuu
npenojaBaHus yueOHoro npeameta « Duszukay.

CopepxaHue  mporpamMmbl 1Mo (U3uMKe — HampaBieHO  Ha
yJIOBJIETBOPEHHE TOBBIIICHHBIX 3aMPOCOB OOYYAIOIIUXCS, CTPEMSIIIUXCS
K OoJiee IIyOOKOMY OCBOEHUIO (PU3NYECKUX 3HAHUI, U Ha (POPMUPOBAHME
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH oOydvaromuxcsi. B mporpamme 1o
(Gu3MKe yUYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTrO MpeaMeTa B peanu3aluu
tpeboBanui OI'OC OOO K mNIAHUPYEMBIM JIMYHOCTHBIM |
METanpeIMETHBIM pPe3yJibTaTaM OOyYeHHUS, a TaKKe MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O
o01ero oOpazoBaHusI.

[Iporpamma 1o Qu3uke ycTaHABIMBAET paclpejesieHne Y4eOHOro
MaTepuaiia o rojaM oOydeHus (IO Kiaccam), Ipeajaraet mpuMEpHYIO
MOCJIEA0BATENLHOCTh M3YUEHHSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
OPEIMETHOTO COJEpKaHUs M y4€Tre BO3PACTHBIX OCOOEHHOCTEU
o0yyJarommxcs.

[Iporpamma 1o ¢Qusuke pazpaboTaHa ¢ TENbIO OKa3aHUS
METOJIMYECKON TOMOIIM YYUTEII0 B CO3/JaHHH paboyeil mporpaMMbl 1O
y4ueOHOMY MPEAMETY.

dusnka SIBIASETCI CUCTEMOOOPA3YIONIUM I €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOIBbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOIICCCOB M SIBJICHUM, N3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U
¢usnueckoli reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, MPEOCTaBIsieT Haubojee sSCHble 00pa3libl MPUMEHEHUS
HAyYHOTO METOJA MO3HaHMs, TO €CTh CIOC00a MOJYyYEHUsl TOCTOBEPHBIX
3HAHUU O MUpE.

Onxa W3 raBHBIX 327124 (U3MYECKOro 0Opa3soBaHUs B CTPYKTYpE
oOmero o6pa3oBaHusI COCTOMT B (JOPMUPOBAHUU €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH U MHTEpECa K HayKe y 00yUYaroIIUXCs.

N3yyenue @uszukun Ha yrayOJnE€HHOM ypOBHE IMpeArojaraer
YBEPEHHOE BJIaJICHUE CJIEIYIOIITUMU KOMITETEHTHOCTSIMH,
XapaKTepU3yIIMMU €CTECTBEHHOHAYYHYIO FPAMOTHOCT:

Hay4YHO OOBSICHSTH SIBJICHUS;

OLICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIEIOBAHMUS;

UHTEPNPETUPOBATh  JaHHbIE W HCIOJb30BaTh  HAy4HbIE
JI0Ka3aTeJIbCTBA ISl TOJIYYEHHUS BBIBOOB.

[lenmn w3ydyenuss GU3NKK HA YPOBHE OCHOBHOTO  OOIIETO
oOpa3zoBaHus omnpeneneHsl B KoHIenuuu mnpenoaaBaHusi Y4eOHOIO
npeameta «dusnka» B 00pa3oBaTEIbHBIX oOpraHuzanusix Poccuiickoi
Qdenepanvy,  pealM3yIOIMUX  OCHOBHbIE  0OIIeo0Opa3oBaTeIbHBIC
IpOrpamMMBbl, yTBEpkKIAEHHOW pemeHueM Komuternn MuHncTepcTBa
npocselenust Poccuiickoit @enepannu (mporokon ot 3 aexadps 2019 r.
Ne TTK-4BH).

Lenun n3zyuenus U3k Ha yriiyOJIEHHOM YpOBHE:



pa3BUTHE WHTEpPEca U CTPEeMJICHUS OOYYarONIMXCS K HAydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TMPEJCTaBICHUH O HAYYHOM METOJIE€ I[IO3HAHUS H
dbopMUpOBaHUE UCCIEAOBATEILCKOTO OTHOIIEHUS K OKPYXAIOIIUM
SIBJICHHSIM;

dbopMHUpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK  pe3yJbTara
U3YYCHHS OCHOB CTPOCHHS MaTepud W (DyHIaMEHTAIBHBIX 3aKOHOB
buzuky;

dbopMupoBaHUE YMEHUI MPUMEHATh GU3HMUECKUE 3HAHUS U HAYYHbBIC
JI0Ka3aTeIbCTBA I OOBSICHEHUS OKPYKAIOIINX SBJICHUN;

dbopMHUpOBaHUE TIPEICTABICHUNW O POJIU (UBHKU IS Pa3BUTHSA
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUA;

pa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymien
po¢eCCHOHATILHOU JCSATSILHOCTH, CBA3aHHOM ¢ (PM3HKOM, ITOJATOTOBKA K
JabHEIIeMy OOy4YeHHIO B ’TOM HAINPaBICHUN;

dbopMHUpOBaHUE TOTOBHOCTH K JalbHEHIIEMY M3YUCHUIO (DU3UKH Ha
yriayOiaEHHOM YpPOBHE B paMKax COOTBETCTBYIONIMX Npoduiieit oOydeHus
Ha ypOBHE CpeJIHero ooiiero oopa3oBaHus.

JlocTiwkeHne S3TUX I1eJied mporpaMMbl 1o (U3HKE Ha YPOBHE
OCHOBHOIO  00mero  o0pa3oBaHHMs  OOECNEUYMBAETCS  PEIICHHUEM
CIICTIYIONTUX 3a/1a4:

npuoOpeTeHre 3HAaHMM O JAUCKPETHOM CTPOEHUHU BEIECTBa,
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpuoOOpEeTeHNE YMEHUN aHAIM3UPOBATH U OOBSICHATH (PU3HUECKHE
SBIICHWSI HA  OCHOBE  M3YYCHHBIX  (U3WYECKHX  3aKOHOB U
3aKOHOMEPHOCTEI;

OCBOCHHME METOJOB PEIICHHS pPACUETHBIX M KAa4eCTBEHHBIX 3ajady,
TPeOYIONMUX CO3MaHMS U UCTIOJIb30BAHUS (PHU3NISCKUX MOJIETIEH, BKITIOYAS
TBOPUYECKHE M MPAKTUKO-OPUCHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIICIOBATCILCKINX YMCHUW: HAOMIONATh SBICHUS W
U3MEpATh (U3UYECKUE BEIWYUHBI, BBIABUIAaTh THIOTE3bl M IpeaiaraTh
AKCIIEPUMEHTAJIbHBIE CIIOCOOBI UX MPOBEPKH, TNIAHUPOBATH U TIPOBOUTH
OTIBITHI, AKCIIEPUMEHTAIbHBIC WCCIICIOBAHUS, aHATN3UPOBATH
MIOJTy9YCHHBIC JAaHHBIC U JICJIaTh BHIBOJIBL;

OCBOCHHME MNpPUEMOB paboOThl ¢ HHPopMalHel (PU3NIECKOro
colepKaHus, BKJIOYas WHOOPMAIMIO O COBPEMEHHBIX JIOCTHXKCHHSX
(bu3KMKU, HHTEPIIPETAIUS U KPUTHIECKOE OlIEHUBaHNE NHPOPMAIINH;

3HAKOMCTBO CcO cdepamu mpodeccCHOHATBEHON NIeATeTLHOCTH,
CBS3aHHBIMH C  (U3UKOW, ©  COBPEMCHHBIMH  TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha wusydyenme ¢usuku (yrayOnéHHBIM YpOBEHb) Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus otBoauTcs 340 gacoB: B 7 kiracce — 102
yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
KJ1acce — 136 4acoB (4 gaca B HEJIETIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUM OKPY:KAIOUIEro MUpa.

®usznka — Hayka O mnOpupojae. SABieHuss NpUPOAbl (IIEMEHTHI
COJICpKaHMs, BKIIIOYAIOIIUE MEXKIOPEAMETHbIE CBsA3M). Dusznueckue
SIBJICHHUSI: MEXAHUYECKHE, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenWYuHBL. PasmepHocTh. Enunuibl  Guznueckux
BeIuuMH. M3MmepeHne (U3MUECKUX BEJIWYUH. OTAJIOHBI. PuU3nyecKue
npubopsl. Ilena genenus. IlorpemHocts u3Mepenuil. IlpaBuia
Oe3omacHoro Tpyaa Ipu padore ¢ J1abopaTOpHBIM OO0OPYIOBAHUEM.
MexnyHaposHas cucrema equHul. llepeBoj BHECHCTEMHBIX €OUHUILL B
equauil CU.

Kak ¢m3mka m apyrue ecTecTBEHHbIE HAYKH HW3YYalOT MPHUPOIY.
EcTecTBeHHO-HayUHBIE METOJ TIO3HAHWS: HAONIOJEHHWE, TOCTaHOBKA
HAay4YHOT'O0 BONPOCA, BBIABUKEHHUE TUIIOTE3, SKCIEPUMEHT IO IMPOBEPKE
TUIIOTE3, 00BsICHeHHE HaOrogaeMoro sBieHus. Onucanue (QU3NUECKUX
SIBJIECHHM C TIOMOIIBEO MOJICIICH.

Jlemoncmpayuu.

Mexanuyeckue, TeIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHHSI.

Ouznueckne NpuOOPHl W TpoIeaypa MPSIMBIX HU3MEpPEHUN
AQHAJIOTOBBIM U TU(PPOBEIM TPUOOPOM.

Jlabopamopuwvie pabomul u onvimul.

OnpeneneHue UEHbI IeIEHUs IIKaJIbl U3MEPUTEILHOTO MPUOOpAa.

N3mepenne paccTosHUN.

N3mepenue miomaay u o0bémMa. MeTos najeTKH.

N3mepenne BpeMeHu.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEJA.

Ornpenenenue pa3MepoB MaIbIX TeJl. MeToT psIoB.

[IpoBenenue wucciienoBaHusl MO NPOBEPKE TUIOTE3BI: HAIBHOCTH
nosi€Ta mapuka, MmyneHHOr0 TOPU3OHTAIIBHO, TeM OO0JblIe, YeM OOJIbIle
BBICOTA ITYCKa.

Paznen 2. IlepBoHayasibHble CBe/IeHNUsI 0 CTPOEHUM BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX Pa3Mepbl U MACCHI.
OnbIThI, T0KA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrm>keHne yactull BeuecTBa. CBsA3b CKOPOCTH JIBUKECHUS YACTHUI] C
temnepatypoil. bpoyHoBckoe nBuwxkenue. Huddysusa. B3aumonerictue
YaCTULl BEIIECTBA: IPUTSIKEHUE U OTTAJIIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, XKUIKOCTEH U
TBEPABIX (KPUCTAUIMYECKUX) Tell. B3anMocBs3p MEXIy CBONCTBaAMHU
BCIIECTB B Pa3HbIX AarperaTHbIX COCTOSIHUSIX H HUX  aTOMHO-
MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.

Hemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBHKECHHSI.

Hab6monenune nuddyszun.

HaOmronenue siBieHHil, OOBACHSIOMMXCS MPUTSIKEHUEM WU
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimel.



OueHka auaMeTpa aroMa METOJIOM pSAJI0B (C HCMHOJb30BAHUEM
dotorpaduii).

OnbIThl IO HAOIIOIEHUIO TEMJIOBOTO PACIIUPEHUS T'a30B.

OnpITel 1O  OOHAPYXKEHUIO JIEUCTBHUS CHJI  MOJIEKYJISIPHOTO
IPUTSAKEHUS.

Pasnen 3. /IBm:keHne U B3aUMOJAeliCTBHE TeJl.

Mexannueckoe npuxenue. [lytb n nepemenienvue. PaBHoMepHoe u
HepaBHOMepHOe JABWkeHue. (CBOOOJHOE TMajeHHEe Kak [pUMep
HepaBHOMepHOro aBuxkeHus Ten. Ckopoctb. CpenHsisi CKOpPOCTh MpHU
HEPAaBHOMEPHOM JIBH>KCHUU. PacuéTr myTu U BpeMEHU JBUKEHUS.

I'paduku 3aBUCMMOCTEH BEJIWYUH, OMNMCHIBAIOUIUX JBH)KECHHE.
OO01re noHATHS 00 OTHOCUTENBHOCTU ABMKEHUA. CIoKeHHe CKOpOCTel
JUTSL TEJT, IBUKYLIUXCS MapalijIeabHO.

SBneHue uHepUMU. 3aKOH HHEpUUU. B3aumopaelcTBue TEn Kak
OpUYMHA HM3MEHEHUsI CKOPOCTH [IBHDKEHUs Tel. Macca kKak Mepa
MHEPTHOCTU TeJla B MOCTYNATEeIIbHOM JBH>KEHUH. [IIOTHOCT BeliecTsa.
CBs13b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.
Cwmecu u crinaBbl. [loBepXHOCTHAs U TMHEWHAS TIJIOTHOCTb.

Cuila KaKk XxapakTepucTuka B3auMozeicTeus tea. Cuia ynpyroctu u
3akoH ['yka. M3MepeHue CHIbI C NOMOIIBIO JAWHAMOMETpaA. SBieHue
TATOTEHUs U cuia TsokecTH. Cuila TSKECTHM Ha JIpyrux IutaHerax. Bec
tena. HeBecomocTe. CloKEeHHE CHII, HAIPABJIEHHBIX IO OJHOU MPSAMOM.
PaBHogeiicTBytomas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEeHUE
IIOKOS1, BSI3KO€ TpeHue. TpeHne B IpupoJie U TEXHHUKE.

Jlemoncmpayuu.

HabGnronenne MexaHn4ecKoro JBUKEHHUS TeNa.

N3mepenne ckopocTy MPSMOJIMHEUHOTO IBUKEHHUS.

HaGmronenue siBjieHUst HHEPIUU.

HabGnronenune n3MeHeHns: CKOPOCTH MPU B3aUMOJICHCTBUY TEIL.

CpaBHeHUE MACC IO B3aUMOJICHUCTBUIO TEIL.

CroxeHne CHJI, HalpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopuvie padbomul u onvimel.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JIBWJKEHHs (IIAapuKa B
KHUJKOCTH, MOJIEIIN 3JIEKTPUIECKOTO0 aBTOMOOWIISI U TaK Jajiee).

Onpenenenue cpeHel CKOPOCTU CKOJIbXKEHUSI OpyCcKa WM LIapHKa
10 HAKJIOHHOM TIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeJa.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKeHUst
(medopMarum) Mpy>KUHBI OT MPUIIOKEHHON CHIIBI.

OnpITbl,  JIEMOHCTPHUPYIOLIME  3aBUCHUMOCTb  CHJIBl  TPEHHS
CKOJIb)KEHHMSI OT CHJIbI JABJIEHUS W XapakTepa CONPHKACAKOLIUXCS
ITOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH M ra3oB.

HNasnenue. Cuna nasieHus. CriocoObl yMEHbIIEHUS U YBEIUYEHHUS
naBieHus. JlaBneHue raza. 3aBUCHUMOCTbH JaBJICHUS Ta3a OT o0bEMa U
temrieparypsl. llepegadya gaBiaeHus TBEPABIMU TEJIAMH, XKUAKOCTIMHU U
razamu. 3akoH [lackans. [TneBMaTHUeCKe MAlIUHBI.

3aBHCHUMOCTh JABJICHUS JKUAKOCTH OT TIIyOWHBI TOTPYKECHHS.
I'uppocratuueckuii napagoKc. CooOatromuecs COCYIBL.
I'mppaBnnueckne mexaHu3Mbl. lcronb30BaHUE BBICOKMX JAaBJICHUW B
COBPEMEHHBIX TEXHOJOTUSAX. Y CTPOMCTBO BOJOIIPOBOA.



Atmochepa 3emmm u  armocepHoe nmaBienHue. [IpuuuHbI
CYLIECTBOBaHUS BO3AYIIHOW 000m0ukn 3emiu. OmnbsiT Toppuueniu.
U3smepenne atMmocepHOro AaBiieHHs. 3aBUCHUMOCTb aTMOC(HEPHOTro
JaBJICHUS OT BBICOTHI HajJ ypoBHEeM Mops. [Ipubopsl mns u3MepeHus
aTMOC(EepHOTO JaBICHUS.

JleicTBHE KUIKOCTM M Ta3a Ha NOIPYKEHHOE B HHUX TEJO.
BreitankuBaromass (apxumenoBa) cuia. 3akoH Apxumena. Y cCIOBUE
BO3HUKHOBEHUSI BBITAIKMBAIONIEH (apXHWMEIOBOM) CHWIIbI, MOJTEKaHUE.
[LtaBanue ten. Bo3nyxoruiaBanue.

Hemoncmpauuu.

3aBHCUMOCTD JABJICHHS T'a3a OT TEMIIEPATYPHL.

[Tepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmaroiuecs cocy/ibl.

I'mppaBnuueckuii npecc.

[IposiBnenue nericTBust aTMOC(EPHOTO JaBICHUS.

Cudosm.

3aBUCUMOCTb BBITAIKMBAIONIEH CUJIBI OT 00BbEMA MOrPYKEHHOU B
AKUJKOCTb YaCTH TE€JIa U IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue mnaBaHWs TeN: IJIABaHUE WIM TMOTPYKEHHE Tel B
3aBUCUMOCTH OT COOTHOIIEHUS MUIOTHOCTEMN TEJa U JKUAKOCTH.

Jlabopamopuwvie pabomul u onvimul.

HccnenoBanne 3aBUCHMMOCTM Beca Tela B BoJe OT 00bEMa
HNOTPY>KEHHOMN B AKUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITATIKUBAIONIEH CHIIBI, JEWUCTBYIONIEH Ha TEIO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOWMIEH CHUJIbI, JIEHUCTBYIOLIECH
Ha TEJO B KUIKOCTH, OT MACCHhI TeJIa.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTDH BBITAJIKUBAIOIIECH CHJIBI,
NEHCTBYIOIIE Ha TeJo0 B XUAKOCTH, OT OOBEMa NOTPYKEHHOH B
YKUJIKOCTb YaCTH TeJla U OT IIIOTHOCTHU KUAKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOAKU H
OIpeAEIICHUE €€ TPY30HOABEMHOCTH.

Pa3znea 5. PaGora n MOIIHOCTh. DHeprus.

Mexanuueckas pa0oTa JJisi CWJI, HANpPaBICHHBIX BJOJIb JIMHUU
nepeMereHus. MomHocTb.

[IpocThie MEXaHU3MBI: pbIYar, BOPOT, OJIOK, MOJUCTIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIA MeXaHu3M. MomeHT cuibl. PaBHOBEcHe phryara.
[TpaBuio moMeHnToB. [IpMeHeHne TpaBuiIa paBHOBECHS phluara K OJIOKY.
«3on0toe mpasuno» Mmexanuku. KIIJ[ mpocteix mexanusmos. [Ipocteie
MEXaHU3MBbI B ObITY, TEXHUKE, ’KUBBIX OPTaHU3MaX.

Mexannueckas 3Heprusi. Kunetnueckas 1 NoTeHIMAIbHAs SHEPTHSL.
[IpeBpaiiieHrie OAHOTO BUJA MEXAHWYECKOW SHEPruu B JIPyrou. 3aKkoH
COXPAaHEHHMS U MPEBPALICHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[TpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

HccenenoBanne ycimoBuil paBHOBECHUS pblyara.

N3mepenne K11/ HaKJIIOHHOM IIJIOCKOCTH.

N3yuenne mnpaBuia pelyara Ui MOABUKHOTO M HEMOABUKHOIO
OJIOKOB.



Omnpenenenne KIIJI moaBmkHOTO 1M HEIIOABHIKHOTO OJIOKA.

Onpenenenue pabOThl CHIIBI YOPYTOCTH MPU MOIBEME TPY30B MPHU
IIOMOIITY TTOJIBMYKHOTO OJIOKA.

N3ydenue 3akoHa COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.

8 KUIACC

Pasznea 6. TensioBbie ABJICHUA.

OCHOBHBIC  TIOJIOXKEHHSI  MOJIEKYJISPHO-KMHETUYECKOM  TCOPUH
CTpOEHHUs BemiecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. OTBITHI,
MOATBEPKAAIOIINE OCHOBHBIC IMOJOXEHUS MOJEKYISIPHO-KUHETUYECKOU

TEOPHH.
Mopnenn TBEPAOTO, JKUAKOTO W Tra3000pa3HOTO  COCTOSHHIMA
BemecTBa. Kpucramnuueckue u amopdubeie Tena. ['padeH — HOBBIN

Marepuan Uil HOBBIX  TEXHOJOTMH. TEXHOJIOrMH  MOJy4YeHUs
HCKYCCTBEHHBIX anma3oB. OObsSCHEHUE CBOWCTB Ta3oB, >KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYJIAPHO-KUHETUYECKON
Teopud. IlOoBEpXHOCTHOE HATsSI)KEHUE, CMaudyMBaHWUE, KaIllWLISPHbBIC
saBieHus. TemnoBoe paclIupeHue U ckatrue. 3aBUCUMOCTh JaBIICHUS rasza
0T 00BEMa, TeMIiepaTyphbl.

Temneparypa. CBsi3b TeMIleparypel CO CPEAHENM KHUHETUYECKOU
SHEPTUEH TEIJIOBOIO ABMKECHUS YacTUIl. TeMnepaTypHbI€ IIKAJIbI.

BuyTtpennsisi seprusi. CriocoObl U3BMEHEHHUsS] BHYTPEHHEH SHEPTUH:
TEIIonepesada W coBepiieHue paboTel. Buael Temmonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLHS, HW3IydyeHUe. Buuapl temonepenaud B
npupojie U Texuuke. HeoOpaTuMoCTh TEMIOBBIX MPOIECCOB.

KomnuectBo  TemnoTel.  YaenbHas TEIJIOEMKOCTh — BEILIECTBA.
TenooOMen wu TermoBoe paBHOBecwe. 3akoH HrpioToHa-Puxmana.
YpaBHEHHUE TEIIOBOTO OajaHca.

[InaBneHue u OTBEPAECBAHUE KPUCTAJUIMUECKUX BEIIECTB. Y A€IbHAS
TeroTa miaBieHus. [lapooOpasoBanue u KoHjaeHcalus. VcnapeHwue.
Kunenune. VYpaenbHas Temora mapooOpa3oBaHUs.  3aBUCUMOCTD
TEMIEpaTyphl KUTIEHUS OT aTMocdepHOoro paBieHus. HacwimeHHbIN U
HEHACBIIECHHBIN Nap. BiiaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAS TEMI0Ta CTOPAHUSL.

[Tpunuuner  pabotel TermoBbix aBuratenend. KIIJ[ TtemioBoro
ABuraress. TeruioBple JBHUIaTeNM M 3alllUTa OKPYXKAOLIEW Cpelbl.
TermioBble NOTEPU B TETIOCETSX.

3aKOH COXpAaHEHUs U MPEBPAIICHUS HHEPIMUM B MEXAHUUYECKUX U
TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Hab6mronenre OpoyHOBCKOTO JIBUKECHHSI.

Hab6mronenne nuddyszun.

HaOmroienue sBieHui NOBEPXHOCTHOTO HATSIKEHUS, CMauyMBaHUs U
KaNUJUISIPHBIX SBJICHUM.

HaGmronenue TermioBoro paciuiupeHus Te.

W3menenune naBieHus raza npu M3MEHEHHH oObEMa M HArpeBaHUU
WJIA OXJIAXJCHHM.

[IpaBuna nu3MepeHus: Temneparypsl.

Bune! Tenonepenayu.

OxnaxieHue Ipu COBEPIICHUH pabOTHI.



HarpeBanue npu coBepiieHIN padOThl BHEITHUMHU CHJIAMHU.

CpaBHEHME TEITIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaoOmronenue kuneHusl.

HaOGmroieHre mocTosTHCTBA TeMIepaTyphl MPH TUIaBICHUU.

Mojenn TEIJIOBBIX ABUTATEIICH.

Jlabopamopuwvie padbomul u onvimaol.

OnpiTel 1O  OOHAPYXKEHUIO JIEUCTBHS CHJI  MOJIEKYJISIPHOTO
PUTSIKEHUS.

OnpIThl TIO BBIPALIMBAHUIO KPUCTA/UIOB MOBAPEHHOW COJIM WU
caxapa.

N3smepenue temmeparypsl pyU NOMOIIM KUJIKOCTHOTO TEPMOMETpPA
U JaT4hKa TeMIepaTyphbl.

OnbITel MO  HAOMIOJEHUIO TEIJIOBOTO  pacHIMpPEHUs Ta3oB,
JKUIKOCTEW U TBEPABIX TEI.

Onpenenenue AaBICHUS BO3yXa B OJJIOHE IIMPUIIA.

HccnenoBanne 3aBUCHMMOCTH JaBJICHHUS BO3JIyXa OT €ro 00bEéMa |
TEMIIEPATYPHI.

IIpoBepka rumoTe3sl JUHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOWKA
KUIKOCTH B TEPMOMETPUIECKON TPYOKE OT TeMIlepaTyphbl.

HaOnronenre u3MeHeHus: BHYTPEHHEW SHEPruu Tejla B pe3yJbTare
TerIonepeaauu U paboThl BHEIITHUX CHII.

UccnenoBanue siBjeHUS TEIIOOOMEHA MIPU CMENIMBAHUU XOJIOIHOM
Y TOPSYEH BOJIBI.

OnpeneneHue KOIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOU HpH
TEII000MEHE C HarpeThIM METAJUTHUCCKUM ITUITHHIPOM.

OnpenenieHue MOIIMHOCTH TEIUIOBBIX moTepb (3akoH HeroToHa-
Puxmana).

Ornpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

UccnenoBanne nponecca UCIapeHus.

OrnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI IUIABICHUS JIbJIA.

Paznen 7. DjaekTpuyecKue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauust Ted. J[Ba  poAa  ANEKTPUUYECKUX  3apsJOB.
B3aumopaeiicTBue 3apsikeHHbIX Ten. 3akoH KynoHa.

DliekTpruueckoe Tmoje. Hanpsk€HHOCTh AIEKTPUYECKOTO  MOJIS.
[IpyHIMO CYNEpHo3UIMK AIEKTPUUYSCKUX TMoJjied (Ha KadeCTBEHHOM

yYpOBHE).
Hocurenu snexktpuyeckux 3apsioB. DIEMEHTAPHBIN AIEKTPUUYECKUI
3apsia. Crpoenue aToma. [IpoBOoIHMKH, JTUBJIEKTPUKHU 151

MOJIYNPOBOAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKAN TOK. YCJIOBHUSI CYIIECTBOBAHUS JJIEKTPUUYECKOTO
TOKa. VICTOUHMKH MOCTOSIHHOTO TOKA. [[EMCTBHUSI 3JIEKTPUYECKOrO TOKa
(TerioBoe, XMMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B MeTajllax,
KUJKOCTSIX U razax.

Onektpuueckas nenb. Cuila TOKa. DIJIEKTPUYECKOE HAIPSKEHHE.
AMIIEpMETp U BOJIBTMETP B LEMHU NOCTOSIHHOIO Toka. CONmpOTHUBIEHUE
MPOBOJHUKA. Y JIeJIbHOE COMNPOTHBJIICHHE BellecTBa. 3akoH Oma s
yuactka nenu. [locienoBaTtenbHOE H  MApALICIIBHOE COEAUHECHUE
npoBOAHUKOB. DJIC B 1enu mOCTOSHHOTO TOKa. 3akoH OMa i1 MOJIHOM
nenu. IlpaBuna Kupxroda. Pacd€T mpocThIX 3JIEKTPUYECKHUX IIETeH.
Henunelinbie 351€MEHTHI.



PabGoTa u MOITHOCTH dIEKTpUYECKOTO ToKa. 3akoH J[xoymnsa-Jlenna.
DNeKTpUYecKrue UEeNnu U MOTPeOUTENN SJIEKTPUUECKON SHEPIHH B OBITY.
Kopotkoe 3ambikanue.

[TocTositHHBIE MarHuThl. B3auMOAENCTBUE MOCTOSIHHBIX MAarHUTOB.
MaruutHoe nosie. MarHuTHoe 1noJie 3eMJId U €r0 3HaUYCHHE I )KU3HU Ha
3emsie. OnbiT OpcTea. MarHuTHOE TOJIE BJIEKTPUUECKOro Toka. OmnbIT
Awmnepa. IIpuMeHeHME DIEKTPOMArHUTOB B TexHuUKe. [lelicTBue
MAarHMTHOTO TIOJISl Ha MPOBOJHUK ¢ TOKOM. Cuiia AMnepa u onpeaeaeHne
€€ HanpaBJIeHUsA. DJIEKTPOABUTATENb IOCTOSHHOIO TOKAa. VMcnonb3oBanue
3JIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapaness. SIBneHHE 3NEKTPOMArHUTHOW — MHIAYKIIHH.
[IpaBuno  Jlenua. DIIEKTPOTreHEPaTop. CrnocoObl  TOTy4YeHUS
ANEKTPUUECKOW DHEPruu. ODJEKTPOCTAHIMM HAa  BO30OHOBISIEMBIX
UCTOYHUKAX  ODHEPrHuH. JKOJOTUYECKUE  MPOOJIEMBI  IHEPTEeTUKH.
TonnuBHBIE AIEMEHTHI U JIEKTPOMOOUITH.

Jlemoncmpayuu.

DIIeKTpU3aLus TEN.

JIBa pozia IEKTPUUYECKUX 3apsS0B U B3aMMOJACHCTBUE 3apsSKEHHBIX
TelL.

Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIA.

DIIEKTPOCTaTUYECKAasA HHIYKIIHS.

3aKOH COXpAaHEHUS DJICKTPUUECKUX 3apsI0B.

MopaenupoBaHue CHIIOBBIX JIMHUM JJIEKTPUYECKOTO TMOdS €
MIOMOIIBI0 OyMa)KHBIX CYJITaHOB.

[TpoBOAHUKY U TUDIIEKTPUKH.

HcTouHMKHM TOCTOAHHOTO TOKA.

JIercTBUA 3JIEKTPUYECKOrO TOKA.

DIIEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 31eKTpUYECKOTrO HAMPSIKEHUSI BOJIbTMETPOM.

Peoctar u MarasuH CONpOTUBIEHUN.

B3aumopericTBre NOCTOSIHHBIX MATHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTHU Pa3AEIEHUS MTOI0COB MarHUTA.

MoienupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.

OnbIT Dpcrena.

MarHuTHOE€ MoJje TOKa. DJIEKTPOMArHHUT.

JlelicTBHE€ MarHMTHOTO TOJISL HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENH ITOCTOSHHOTO TOKA.

OmneiTer @apanest.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomel u onvimel.

OnBITH 10 HAOTIOJCHUIO DJIEKTPU3AINH TEJT TIPU COMPUKOCHOBEHHUH
Y UHIYKLIHEH.

HccnenoBanne AEWCTBUSA AIIEKTPUYECKOTO MOJS HA MPOBOJHUKHU U
TUDJIEKTPUKH.

COopka ¥ HCTIBITAHNE AJIEKTPUUECKOM 1IETH MMOCTOSTHHOTO TOKA.

UccnenoBanne 3aBUCHMMOCTM CHIIBI TOKa, IPOTEKAIOIIETO 4Yepe3
pPE3UCTOP, OT HANIPSKEHUSI HA PE3UCTOPE U COMTPOTUBIICHUS PE3UCTOPA.



OneITbl, JEMOHCTPUPYIOIIHME  3aBHCHUMOCTb  JJIEKTPUYECKOIO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW ITONEPEYHOTO
CEYEHUs U MaTepHaa.

Ornpenenenue yaelIbHOrO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka npasuia CIOKEHUS HANIPSKEHUU IPU TIOCIEA0BATEIIbHOM
COCAVHEHNH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia s CHIIBI TOKA MPU NApAIIIETBHOM COECIMHEHUN
PE3UCTOPOB.

Onpenenenne O3/IC u BHYTPEHHEro CONPOTHUBIEHUS HCTOYHHUKA
TOKA.

[Iposepka npasui Kupxroda.

[TpoBepka BoinoiHEHUS 3aKO0HAa OMa 7151 MOJTHOM LIETIH.

N3yuenne BOJIbTAMIIEPHBIX XapaKTEPUCTHUK HEJIMHEUHBIX
AJIEMEHTOB (JIaMIIbl HAKAJIMBAHUS WM MOTYTPOBOJIHUKOBOTO JAUOJA).

Omnpenenenne pabOThl BIEKTPUUECKOTO TOKA, HUIAYIIETO 4epes
pe3uCTop.

Onpenenenne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanne  MarHUTHOTO — B3aMMOJEHCTBUS ~ ITOCTOSIHHBIX
MarHuTOB.

N3ydyeHre MarHWTHOTO TIOJII TOCTOSIHHBIX MAarHUTOB IIpU  HX
00BEIMHEHUY U pa3/ICIICHUN.

HccnenoBanne NEUCTBUSA DIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTPEJIKY.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIBI B3aMMOJCHUCTBUS
KAaTYIIKH ¢ TOKOM U MarHuTa OT CUJIbl M HAlPaBJIEHUS TOKA B KaTYyIIKE U
OT HaJu4us (OTCYTCTBHS) CEpJICYHUKA B KaTYIIIKE.

N3ydeHne nevicTBUS MarHUTHOTO NIOJISI HA IPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATENS.

N3mepenune KII/I a5mexkTpoABUTaTeIbHON YCTAHOBKH.

OMNBITHI IO UCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMATHUTHON MHAYKIUU:
UCCIIEIOBAaHNE W3MEHEHUM 3HAYECHUS W HANPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Pazgea 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JaBukeHue. MarepuanbHas Touka. CrocoObl
ONMHMCAHUS MEXAHUYECKOrO JBIXKEHMS: TaOIW4YHbIM, Tpaduyueckuil,
aHanutnyeckuil. Cucrtema orcu€ra. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JBUKEHUSL.

BekTopHble BETMYMHBI, ONIEpAlMU C BEKTOPAMH, IIPOEKIUU BEKTOPA.
Pannyc-BekTop MaTepuanbHOM TOYKH, IEPEMEIIEHUME HA IUIOCKOCTH.
PasHomepHoe IIPSIMOJIMHENHOE JIBUOKEHHUE. HepasHoMepHOE
npsMONMHENHOEe JBUKeHUE. CpeqHsis 1 MTHOBEHHAs: CKOPOCTh TeJla MpHU
HEPABHOMEPHOM JBUKECHUHU.

Yckopenne.  PaBHOYCKOpEHHOE — NPSIMOJIMHEMHOE  JIBUYKCHHE.
Yckopenue cBoOoiHOTO majaeHuss. OnbITel ['anumes.

['padrueckas unTepnperanus yCKOPEHUsl, CKOPOCTH, MPONIEHHOTO
IyTH Y NIEPEMEILECHUS AJIs IPSIMOJIMHENHOTO IBUKEHHS.



JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBrKeHME TI0 OKPYXKHOCTH. JIMHENMHas CKOpPOCTb, YIJIOBas
CKOPOCTb, MEPUOJ U YacTOTa OOpalleHUs] IPU PAaBHOMEPHOM JIBUKCHUU
10 OKpYXKHOCTU. CKOPOCTh U YCKOPEHUE NTPU ABUKEHHUH 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOA€EMCTBYOIIASA CHIa.

[Tepriit 3axkoH Herorona. Bropou 3akon Herotona. Tpernit 3akoH
Herorona. [TpuHnmn cynepro3unuu cusi.

Cuna ynpyroctu. 3akoH I'yka. Cumia TpeHusa: cuia TpEeHUS
CKOJIBKEHUSI, CUJIa TPEHUS TMOKOs, npyrue Buasl Tpenus. KoagduuueHnt
TPEHUSL.

JIBH>KEHHE TEN MO OKPYKHOCTH TOJT JEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymmm u nogbémHas cuna Kpbuia. CoBpeMEHHbIE
JeTaTeNbHbIE anmnaparbl, CyJa Ha MOABOJHBIX KPbUIbSIX, aHTHUKPBHUIO HA
CKOPOCTHBIX aBTOMOOWIISX. JIBM>KEHHE MOe3/1a HA MATHUTHOM MOTYIIIKE.

Cuna TS%KeCTU M 3aKOH BCEMHUPHOIO TATOTEHUA. J[BUKEHUE Te
BOKPYT IPaBUTALMOHHOIO LIEHTPa (B TOM 4HCIIe TuIaHeT BOKpyr CoiHIa).
ITepBas kocMuueckas CKOpocTb. HEBECOMOCTh U MEpErpy3KH.

PaBHoBecue MarepuanbHOW TOYKHA. AOCOIIOTHO TBEPAOE TEO.
PaBHOBecue TBEPAOroO Tena ¢ 3aKpEIVIEHHOW OChIO BpauieHus. MOMEHT
cuiibl. LIeHTp TsixecTH.

Nmnynse tena. U3menenne umnyibca. UMnynse cuiibl. YOpyroe u
HEYNPYroe B3aUMOJCHCTBHE. 3aKOHbI H3MEHEHMSI W COXpPAaHECHUS
UMITyJIbCa. PeakTUBHOE IBUKEHUE.

Mexanndeckas paboTa W MOIIHOCTH. Pabora cuiI  TsKeCTH,
ynpyroctH, Tpeausi. Csizb s3HEpruu U padbotel. [loTeHInansHas sHeprus
Tena, MOJHATOrO HaJ MOBEPXHOCTBIO 3eMuu. lloTeHimanbHas sHeprus
cxatol npyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHYECKON
SHEPruu. 3aKOH U3MEHEHHUS U COXPAHEHHS] MEXaHUYECKOU SHEPTHUU.

Jemoncmpauuu.

HaGmrogenne MeXaHUYECKOro JABWKEHHUS Tela OTHOCUTENIbHO
pPa3HBIX TEJ OTCYETA.

CpaBHeHUE TyTeW U TPACKTOPUM IBUKEHUS OJHOTO U TOTO K€ Tena
OTHOCHUTEJIbHO Pa3HbIX TENl OTCUETA.

N3mMepenune cKkopoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHUSL.

HccnenoBanne npu3HakoB pABHOYCKOPEHHOTO JIBUKECHUS.

HaGmronenue nBr>xkeHus Tela o OKPY>KHOCTH.

HabGmronenne MexaHHMuecKuX SIBJICHUH, MPOUCXOMAIINX B CHUCTEME
orcuéra «Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKCHUU
OTHOCHUTEIbHO KaOWHEeTa (PU3UKH.

HaOmronenne paBHOBecHsi Tel, CBOOOJAHOTO MaJieHHs, KoJeOaHUs
MasATHUKAa B HMHEPLHAIBHBIX CHCTEMaxX KakK IOJITBEPKICHHUE IMPUHIIUIA
OTHOCHUTEJIbHOCTH.

3aBUCUMOCTh YCKOPEHHUS Tella OT €ro MAacChl U JEHUCTBYIOIIEH Ha
HETrO CHJIBI.

HaGnionenue paBeHcTBa CHIT TPU B3AUMOJICHCTBUU TEN.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JABUKECHUH.

[Iepenaua umiynabca Ipu B3aUMOJIEUCTBUU TEIL.

[IpeoOpazoBanus YHEPTUH MPU B3aUMOICHCTBUU TEJl.

CoxpaneHnue UMITyJIbCa npu a0COJIIOTHO HEYNPYrom
B3aUMOJCHCTBHH.

CoxpaHeHre UMIyJIbca MPU YIPYTrOM B3aMOJICHCTBUMU.



HabGmronenne peakTHBHOTO ABMKCHUS.

CoxpaHeHHEe SHEPIUH PU CBOOOTHOM MaJACHHH.

CoxpaHeHue »HHEpPruM TPU JBIKCHUM Tella TMOJ JeUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomel u onvimel.

KonctpyupoBanne Tpakta s pasroHa W JAJbHEHIIErO
PABHOMEPHOIO JIBMXKEHUS IIApUKa WIH TEJICKKHU.

OnpeneneHue cpeaHeld CKOPOCTH CKOJIBXKEHHUST Opycka WIH
JBUKEHUS IIapUKa 10 HAKJIOHHOW TNIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JIBHXKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanre  3aBUCUMOCTH  MYTHU  OT  BPEMEHUH  MpH
PaBHOYCKOPEHHOM JBHXKEHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciau Npu PAaBHOYCKOPEHHOM JBIKEHUU Oe€3
HAYaJIbHOM CKOPOCTH IyTH OTHOCSTCS KaK psii HEUYETHBIX YHUCEN, TO
BpPEMEHA OJINHAKOBBI.

UccnenoBanure ABWKEHUS Tena, OpPOIIEHHOTO TMOJA YIJIOM K
TOPU3O0HTY.

UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJIBHOT'O JJaBJICHHUS.

Onpenenenue ko3 HULMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

NccnenoBanne 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOUIEH B
PYXUHE, OT CTENEHU Ae(OPMAIIIH TPY>KUHBI.

Onpenenenue padOTHI CUIIBI TPEHUS TPU PAaBHOMEPHOM JIBMIKEHUU
TeJa MO TOPU30HTATBHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI YIPYTOCTH MpH MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJIBHKHOTO U MOJBHKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHUs U BOJIHBI.

KonebarensHoe JIBUKEHUE. OcHoBHBIE XapaKTEePUCTUKHU
KoJieOaHUii: Mepuoj, 4acToTa, aMIUIUTyaa. ['apMoHnyeckue KojaeOaHusl.
3aryxaroniue koyebanus. BeiHyxneHHbIe kKoaebanus. Pe3onanc.

Marematnueckui W NPYXKUHHBIM MaATHUKU. [IpeBpamieHue
SHEPTUHU TP KOJIeOATETHHOM JIBYKCHHUH.

Mexanudeckue BOJHBL. [IpoponbHBIE M TONEPEYHBIE BOJIHBI.
CBolicTBa MeXaHMUYECKUX BOJIH: MHTepdepeHuus u audpaxuus. nuna
BOJIHBI M CKOPOCTb €€ paclnpocTpaHEHUs. MeXaHWYEeCKHe BOJIHBI B
TBEPAOM TeJE, CEICMUYECKUE BOJIHBI.

3Byk. PacnpocTtpanenue u orpaxeHue 3ByKa. I pOMKOCTb 3ByKa U
BbIicOTa TOHAa. Pe3onHanc B akyctuke. MH(ppa3Byk u yIabTpa3BYK.
Hcnonp30BaHne ynbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpauuu.

HaGmronenne konmebaHWit Telm TOM JEHCTBUEM CHIIBI TSKECTH H
CUJIBI YIIPYTOCTH.

HabGmionenue kosniebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGmronenne BoIHYX)IEHHBIX KOJI€OaHU U pEe30HaHCA.

Pacnpoctpanenue npo10bHBIX U MONEPEYHBIX BOJH (Ha MOJIEIN).

Habmionenune natepdepeniuu u nudpakiuny BoJH HA TTOBEPXHOCTH
BOJIbI.

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUI pE30HAHC.



Jlabopamopuwie pabomel u onvimel.

OnpeneneHue 4acTOThl M Tepuoa KoJieOaHMM MaTeMaTH4eCKOro
MasTHHKA.

OnpeneneHue 4YacTOThl M MEpUOJa KOJEOAHHM MPY>KUHHOTO
MasTHHKA.

UccnenoBanne 3aBUCUMOCTU MIEPUOIA KOJIEOaHU Tpy3a HA HUTH OT
JUTUHBI HUTH.

UccnenoBanre 3aBUCUMOCTH TepUoJia KOJICOAHUN MPYKUHHOIO
MasTHHKA OT MaccChl Ipy3a.

[IpoBepka  HE3aBUCHMMOCTH  Tepuoja  KojebaHWil  rpy3a,
MOBEUIEHHOTO K JICHTE, OT MacChI rpy3a.

OnbITEI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh TNEpHOJAa KoJeOaHUU
IPYKUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaACHHUS.

Pazgen 10. DiieKTpOMArHMTHOE MOJie M 3JI€KTPOMATHUTHbBIE
BOJIHBI.

DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA
ANEKTPOMArHuTHbIX  BosH.  [Ilkama  3JIEKTPOMAarHUTHBIX  BOJIH.
Hcnonp3oBaHre 3JIEKTPOMArHUTHBIX BOJIH JJIE COTOBOM  CBSI3W.
Pagnonokanus. KocmMuueckas cBsi3b.

DJIeKTpOMaruuTHasa mnpupoja ceera. CKoOpocTh cBeTa. BOJTHOBbBIE
CBOMCTBA cBeTa: MHTEPPEPEHIIUS U AUPPAKIUS.

Hemoncmpauuu.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

WNuTtepdepenmus u nudpakius ceera.

Jlabopamopuwvie pabomul u onvimul.

N3ydeHne CBOMCTB JJEKTPOMAarHUTHBIX BOJH C I[OMOUIBIO
MOOMIJIBHOTO TesedoHa.

[IpoBeneHne OMBITOB TIO HAOMIOACHUIO HWHTEphEpPEHIUU |
I pakLInuy CBETA.

Paznen 11. CBeToBbIE SIBJICHUS.

JlyueBass MoJenb CBETa M TeOMeTpuUuYecKas ONTHUKA. VCTOYHUKH
ceera. [IpsMonuHeliHoe pacnpocTpaHeHue cBera. 3armeHust ConHua u
JIynsl. Otpaxkenue cBeta. Ilnockoe 3epkano. 3aKOH OTpa)KEHHUs CBETa.
[TocTpoenue nzoOpaxeHuii, CQOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenne cBera. 3akoH npenomiieHUs cBera. I[lomHoe
OTpakeHHe cBeTa. Mcrnoap30BaHME MOJIHOIO OTPAKEHHSI B ONTHYECKHX
CBETOBO/IaX, ONTOBOJIOKOHHAS CBA3b.

JInn3a, xox syyen B nmH3e. Popmysia TOHKOM JUH3BL. [locTpoenue
n300pakeHui, chopMUPOBAHHBIX TOHKOU JTUH30M. OnTHUecKas cucTema
doroamnmapaTa, MHUKPOCKONa M Teleckoma. [Ja3, Kak onThyeckas
cucreMa. bin3opykocTh U JaIbHO30PKOCTb.

Paznoxxenue 6enoro ceera B crnektp. OnbiThl HetoToHa. Croxenue
CIIEKTpAJIbHBIX LIBETOB. J{ucnepcus cera.

Jemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBera.

[Tomydenune n300pakeHNii B TUIOCKOM 3€pKajie.

IIpenomiienue cBera.

Onrtryeckuil CBETOBO/I.

Xoa nyue B COOMpArOIIe TMH3e.



XO0JI Ty4er B pacCEUBAIOLIEH JIMH3E.

[lomyyenue n300paxeHuid ¢ TOMOIIBIO JINH3.

[TpuHiun aeiictBus ¢oToamnmnapara, MUKPOCKONA U TEIECKOIIA.

Mopens rinasa.

Pa3noxxenue 6e10ro cBera B CIEKTP.

[Toyuenue 6en0ro cBeTa NpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie pabomul u onvimul.

HccnenoBanne 3aBUCMMOCTH yIila OTPAKEHUS CBETOBOTO JIyya OT
yriia MaJeHus.

N3yuyenue cBOMCTB N300pakeHUs B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTila IPEJOMIICHHS OT yria NaAeHUs
CBETOBOIO JIy4ya Ha TPAHUIIE «BO3LyX—CTEKIIOM.

[Tonyyenue n300paxeHuii ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.

Onpenenenne (QOKYCHOTO PpPACCTOSHUS W ONTUYECKOW  CHIIBI
cobmparoIei TUH3HI.

OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITE MO BOCHPUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOJICHUU
4yepe3 I[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pezepdopaa u mmanerapuas Mmoaens atoma. Mojens aToma
bopa. Ucnyckanue u nornomeHue ceera atromom. KBanTel. JInHeiuaTsie
CHEKTPBHI.

PanuoaktuBHOCTh. Anb(da-, Oeta- U ramma-usnydenus. CTpoeHue
atroMHOro sjgpa. HyxknonHas wMogxens aromHoro sapa. M3otomsl.
PannoaktuBHble npeBpauieHus. [lepuon mosaypacnaga aTOMHBIX sIIEp.
JleficTBHE palMOAKTUBHBIX U3TyYEHHUI HA KUBBIE OPraHU3MBI. 3aIlATa OT
PaaOaKTUBHOTO U3JIyYEHUS.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUs 3apsI0OBOrO U MAacCOBOTO
qyces. DHEprus CBsI3U aTOMHBIX szep. CBs3b Macchl M 3Hepruu. Peakuun
cuHTe3a U JieneHus saaep. Mcrounuku sneprun ConHua u 3BE31. SnepHas
AHEPreTrKa. JKOJIOrHYecKue MpoOIeMbl IEPHON SHEPTETUKHY.

Hemoncmpauyuu.

CrexTpsl U3Ty4EHUS U MOTJIONIEHUS.

CrexTpsl pa3Iu4yHbIX ra30B.

CnekTp Bogopo/a.

Hab6mionenue TpekoB B kamepe Bunbcona.

PaboTta cuérunka MOHU3UPYIOMINX U3ITYICHH.

Peructpanus uzinydeHus: NpUpOAHBIX MUHEPATIOB U MTPOAYKTOB.

Jlabopamopuwvie pabomul u onvimul.

HaGnrofgenue cryionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.

HccnenoBanne TPEKOB: M3MEPEHHE DHEPrUM  YacTULBI 10
TOpMO3HOMY IyTH (110 poTorpadusim).

N3mepenne paguoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBbHO-00001AK0 M MOAYIb.

[ToBTOpUTEILHO-0000MIAIOMUI ~ MOAYJIL  MpeaHa3HaYeH IS
CUCTEMATH3allUd U OO0OOIIECHUS MPEIMETHOTO COJEPKAHMS U OIbITa
JeSITeIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUH BCEro Kypca (U3UMKU
yriayOn€HHOrO YypOBHS, a TakXke s MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY IO (pU3HKE.

B npouecce n3ydeHHs: JaHHOTO MOJIYJISI PEATU3YIOTCS U MOJTY4YaroT
JanbHelee  pa3BUTHE  y4eOHbIe  JIEHWCTBUs,  OOECIEYMBAIOIINE



JOCTH)KEHHE TPEAMETHBIX M METaNpeAMETHBIX pPe3ylbTaTOB OOYy4YEHHUS,
(opMHUpOBaHUE €CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: OOBSICHEHUE H
ONMCAaHUE SBJICHUA Ha OCHOBE NPUMEHEHHUS (PU3NYECKUX 3HAHUM,
UCCIIeI0BaTEIbCKUE JACUCTBUS (BBIABM)KEHHE TMIIOTE3, TOCTAHOBKA IEIH
Y TJIAaHUPOBAHUE MCCIICIOBAHMS, AHAJIU3 IAaHHBIX U MTOJIYYEHHE BBIBOJIOB).

[IpeamoutuTenpHOl  (GOPMOM  OCBOGHUS  MOXYJS  SIBIISICTCSA
IPAKTUKYM, IPOrpaMma KOTOPOTO BKIIFOUYAET:

pelIeHne 3aAad, OTHOCSUIMXCS K Pa3jIMYHBIM pa3ziejaM M TeMaMm
Kypca (U3MKM, B TOM 4YHUCJIE 3a7a4d, HWHTErPUPYIONIMX COJIECp>KaHUE
Pa3HBIX pa3/eioB;

BBITNIOJIHEHUE JIA0OPATOPHBIX PAaOOT U OMNBITOB (BKJIIOYAsk pabOThI U
OMbITHI U3 MEPEYHE K pazfenam Kypca) B YCIOBUAX CAMOCTOSITEIbHOTO
IUTAHUPOBAHUS TMPOBEJCHUSI HCCIEIOBaHUS, BbIOOpa U 00OCHOBaHUSA
METO/1a U3MEPEHHUSI BEJIMUMH, COOPKU IKCTIEPUMEHTAILHON YCTaHOBKH;

BBITIOJTHEHHUE TPOOJIEMHBIX 3aJaHUN MPAKTHKO-OPUEHTUPOBAHHOTO
XapakTepa (3aJaHus 1O €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH), B TOM
YHCIIe 3a/IaHUM ¢ MEKIIPEAMETHBIM COJIEPKAHUEM;

paboTy HajJ TPYNNOBBIMM WA WHAUBUAYAIbHBIMU MPOCKTaMH,
CBSI3aHHBIMH C COZIEpKaHHEM Kypca (PU3HUKH.

N3yueHne  MOBTOPUTEIHLHO-0000IIAIOMIETO  MOAYJISL  MOXET
3aKaHYMBATHCS MPOBEJICHUEM JAMATHOCTUYECKON padboThl 3a Kypc (pU3UKH
yrayoJI€HHOTO  YPOBHS, BKIIIOYAIOMIEH 3aJaHUsl Pa3HOTO  YPOBHS
CJIO)KHOCTH. Pe3ynbTaThl BBIOJHEHUS AUATHOCTUYECKOM pabOThl MOTYT
NOKa3plBaTh CTENEHb TOTOBHOCTH OOYyYaroUIMXcsi K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY IO (PU3MKE, a TAK)KE CBHUJIETEIbCTBOBATH O
JOCTUTHYTOM YpOBHE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH.



IVNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110
OU3NKE HA YIUJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHHMA

N3yuyenue ¢us3nku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
HalpaBJIe€HO Ha JOCTHXKEHHUE JIMYHOCTHBIX, METAlPEAMETHBIX W
IIPEeIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe u3ydeHus (PU3NKKM HA YpPOBHE OCHOBHOI'O OOIIETro
oOpazoBanus y oOyuarmierocss OyayT chOpPMUPOBAHBI CIEIYIOLINE
JUYHOCTHBIE PE3YyJIbTAThl B YACTHU:

o I)nampuomuueckozo eocnumanus:

NPOSIBJIEHWE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCHICKOM (U3MUECKOU HAYKU;

LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSIM POCCUNUCKUX YYEHBIX-
(U3UKOB;

o 2)2pasicoanckozo u Oyxo8HO-HPAECHEEHHO20 60CNUMAHUA:

TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJEHUU OOLIECTBEHHO
3HQYUMBIX M OTUYECKUX NPOOJEM, CBSI3aHHBIX C MNPAKTHUYECKUM
MPUMEHEHUEM JOCTIKEHUN (DU3UKHU;

OCO3HAHHE BaXXHOCTU  MOPAJbHO-ITUYECKHX  MPUHIUIIOB B
NESITENILHOCTU YUYEHOTO;

e 3)IcmemuuecKo20 60CNUMAHUA:

BOCIIPUATHE OCTETUUECKUX KauyecTB (PU3MYECKOM Hayku: e€
FapMOHUYHOT'O IOCTPOEHHS], CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4)uyennocmu Hayuno2o0 nO3HAHUA:

OCO3HaHWE IIEHHOCTH (U3NYECKOW HAyKM KaK  MOIIHOTO
UHCTPYMEHTa TIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUA TEXHOJIOTHUH,
BAJKHEMIIIEW COCTABIIAIOIIEN KYIbTYPHI;

OpHUEHTalusl B JIECITEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
npecTaBleHni 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOJIBI;

pa3BUTHE Hay4YHOU m0003HATETLHOCTH, UHTEpeca K
HCCIIEIOBATEILCKOM IeSITEIbHOCTH;

o 5)hopmuposanusn Kynomyput 300p06bsa U IMOUUOHATILHOZO
onazononyuus:

OCO3HaHMWE IEHHOCTHU 0e30macHOro 0Opasa KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH IMPaBHJI OE30MAaCHOrO MOBEJICHUS Ha
TpaHCIIOPTE, Ha JOPOrax, C ANEKTPUUYECKUM U TETIOBBIM 000PYI0BaHHEM
B IOMAIIHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTh HaBBIKa pedIeKCUM, TPU3HAHUE CBOETO IMpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa y IPyroro 4eaoBeKa;

e 6)mpyoosozo éocnumanus:

AKTUBHOE y4YyacTHE B PEIICHUU NPAKTUUECKUX 3aj1ad (B pamKax
CeMbHU, 00pa30BaTeIbHON OpraHU3allluu, TOpoja, Kpas) TEXHOJIOTHIECKOM
Y COIMAJIbHOW HAIPaBICHHOCTH, TPEOYIONIUX B TOM YKCIIE U (U3HUECKUX
3HAHUIM;

UHTEpPEC K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuil, CBSI3aHHBIX C
bu3UKOM;

o 7)IK0O102UUECKO20 60CRUMAHUA:



OpUCHTAIlMi Ha TpUMEHEHUE (PU3NYECKUX 3HAHUU JUIS PEIICHUS
3a71a4 B OO0JIACTH OKpY’Kawoled cpeibl, MIAHUPOBAHUS TMOCTYNKOB U
OIICHKH MX BO3MOKHBIX MOCIECTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

OCO3HaHWE TIJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpoOJiIeM u
IIyTEN UX PELICHUS;

e 8)adanmayuu K U3MEHAIOUWUMCA YCI08UAM COUUATLHOUL U
npupooOHoll cpeovl:

NOTPeOHOCTh BO B3aMMOJICHCTBUU TIPHU BBITIOJHEHUU HCCIIEIOBAHUM
U TPOEKTOB (PU3NYECKOW HANPABICHHOCTHU, OTKPBITOCTh ONBITY H
3HAHUSAM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO
NESTeTLHOCTD;

noTpeOHOCTh B (OPMUPOBAHUU  HOBBIX  3HAHWM, YMEHUU
dbopMynHpoBaTh HJIEU, MOHSATHSA, TUIOTE3bl O (PU3MYECKUX OOBEKTaX U
SIBJICHUSX;

0COo3HaHUe AePUITUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B
00yacTi pU3HKY;

IUTAHUPOBAHUE CBOETO PAa3BUTUS B NPUOOPETEHUMH  HOBBIX
buznuecKnx 3HaAHUM;

CTPEMJICHUE AHAIM3UPOBATH M BBISIBIATH B3aUMOCBSI3U MPUPOJbI,
o01iecTBa M1 YKOHOMHUKH, B TOM YHCJI€ C MCMIOJb30BAaHUEM (U3UUYECKUX
3HAHUU;

OLIECHKA CBOMX JCHCTBUI C YYETOM BIIMSHUA Ha OKPYKAIOLIYIO
Cpeny, BO3MOKHBIX IJ100abHBIX MOCIEICTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrare oCBOCHHs TporpamMMmbl 10 (U3MKE Ha YPOBHE
OCHOBHOro  of0miero  obOpazoBaHusi y  oOywaromerocss  Oyayr
cOpMHpPOBaHbI ~ MeTamNpeAMeTHbIe  Pe3YJbTaThl,  BKIIOYAIONINE
TI03HABATEIILHBIC YHUBEPCATbHbBIC y4eOHBIC JCUCTBUS,
KOMMYHUKATHBHBIC YHUBEpPCAIbHbIE YueOHBIC JCHCTBUS, PETYJISTUBHBIC
YHUBEpCaJIbHbIC YICOHBIE ICHCTBHSL.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE eiicTBUSA
ba3zoBble 1ornyeckue AeicTBu:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(sIBJIEHMIT ), KIIaCCU(PUITUPOBATD UX;

BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PaccMaTPHUBACMBIX
dakTax, JaHHBIX U HAOJIOJECHUSIX, OTHOCSIIUXCA K (DU3NYECKUM
SBJICHUSIM;

BBISIBIISITh  NPUUMHHO-CIICACTBEHHBIE  CBS3M  TPU  U3YYCHHUH
bu3HUeCKNX SBICHUN M TPOIECCOB, JAENAaTh BHIBOJBI C UCIIOJIH30BAHUEM
JCTYKTHBHBIX M WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIJIBUTATh THIIOTE3HI O
B3aMMOCBS3X (PU3UYECCKUX BEIIMUNH;

CaMOCTOSITEJILHO BBIOMPATh CIIOCOO pelIeHusl yueOHol (u3ndecKon
3aauu (CpaBHEHHME HECKOJbKHUX BapHaHTOB PEIICHHs, BHIOOp Hambosee
MOAXOJISIIET0 C Y4ETOM CAMOCTOSITEILHO BbIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eiicTBUA:

UCIIOJIb30BaTh BOINPOCHl KaK HCCJIEA0BATEIbCKUM HHCTPYMEHT
MO3HAHUS,



OPOBOJUTh MO CaMOCTOSATEIBHO COCTABIEHHOMY IUIaHY OIIBIT,
HECJIOKHBIM (PU3NYECKUN SKCHEPUMEHT, HEOONbIIOE HCCIEIOBAHUE
(bU3UYECKOTO SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HHQOpPMAIIHIO,
HOJyYEHHYIO B X0J1€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENTHLHO (HOPMYyTUPOBaTh OOOOIIEHUS W BBIBOJBI TI0
pe3yabTaTaM MPOBEAEHHOTO HAOIIOICHHS, ONIBITA, HCCIICAOBAHNS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3UIESCKHUX
IPOLIECCOB, a TAakKXK€ BBIJBUTaTh NPEANOJIOXKEHHS 00 WX pa3BUTHH B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nHpopmanmein:

NPUMEHATh Pa3JNYHbIE METO/bl, HMHCTPYMEHTHI M 3alpoChl TMpHU
noucke u orbope MH(OpPMAIUMU WM JAHHBIX C YYETOM MPEATOKEHHOU
y4deOHOM (Pu3nUecKoi 3a/1auu;

aHaJIM3UpOBaTh,  CUCTEMATU3UpPOBaTh U  HHTEPIPETUPOBATH
MH(GOPMAIMIO Pa3IMYHBIX BUAOB U (HOPM IIPEACTaBICHHUS;

OLICHWBAaTh  HAA&KHOCT,  HMHOOpPMAMM 1O  KPUTEPHSIM,
IIPEJIOKEHHBIM YUUTENEeM I CPOPMYIUPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITENILHO BbIOMpaTh ONTHMAbHYIO (OpMY MIpPEACTABICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOXHBIMU
CXeMaMHu, IrarpaMMaMi, HTHOU TpaduKoOi 1 MX KOMOWHAIIUSMHU.

KoMmyHHKaTHBHBIE YHHBepcaJibHbIEe YUeOHbIe 1elCTBUS:

B xome oOcyxkaeHuss ydeOHOTO Marepualna, pe3ylbTaToB
7a0opaToOpHBIX pabOT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY
o0cyXkaeMOi TeMbl U BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE
3a/layu ¥ NoJiepKaHue 01aro)enareIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOU CYXKJEHUS C CYXKJIECHUSAMH APYTHX YYACTHUKOB
Jraora, 0OHapyXKUBATh Pa3IN4KMe U CXOJICTBO TTO3UITNN;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTABIATh PE3YIbTaThl BHITTOJIHEHHOTO (PU3UYECKOTO
OmbITa (IKCMIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHUMAaTh W  UCIHOJb30BaTh MPEUMYIIECTBA KOMAHIHON W
WHIUBUIYaTbHOW palOThl TMpU PEIMIeHUH KOHKPETHOW (HU3UIECKOM
npo0JIeMBI;

OpUHUMATh UEIM COBMECTHOW JEATENbHOCTH, OpPraHU30BbIBAThH
JIeUCTBUSL 1O €€ JIOCTHKEHUIO: paclpeielisiTb pojid, OoOCYXaaTh
IPOIECCHl M PE3yNbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS
HECKOJILKHX JIIOJICH;

BBITIOJIHATh CBOKO 4acTh palOThl, JOCTUras KauyeCTBEHHOTO
pe3ysbTaTa M0 CBOEMY HAIPABJICHHUIO U KOOPAUHUPYS CBOM JEHCTBUS C
JPYTUMH YJI€HAMH KOMaH/IbI;

OIICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIMH MPOAYKT IO
KpUTEPUSAM,  CAMOCTOSATENIIbHO  COPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMO/ICHICTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuszanus:
BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
TpeOyIoUX JIJIs pelieHus (PU3NYeCKUX 3HaHUT;



OPUEHTHPOBATBCS B PA3JIMYHBIX MOAXO0JAX NPHUHATHS PpPEIIECHUN
(MHIMBHUYaIbHOE, NMPUHATUE PELIEHUs B TpYMNIE, NMPUHATUE PELIECHUN
rpynmnom);

CaMOCTOSITEJIBHO COCTABJIATh QJITOPUTM  pPELICHUS (PU3NYECKOU
3a/layd WU IUIAaH MCCIIEOBAaHUSA C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX  BO3MOXKHOCTEW,  apryMEHTHpPOBaThb  MpejiaracMbie
BAapUAaHTHI PELICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPO/Ib, SJMOLMOHANbHBIM HHTEJVIEKT:

JaBaTh AJE€KBAaTHYK OLIEHKY CHUTyallud W Ipeajararb IUlaH e€
WU3MEHEHMS;

OOBSACHATh NPUYUHBI JOCTUXKEHUS (HEJOCTUKEHHUS) PE3YJIbTATOB
JESITEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBbI B JESATEIBHOCTh (B TOM YHCIE B XOJ
BBIMOJTHEHUS (PU3MUECKOrO MCCIIEIOBAHUA WM MPOEKTa) Ha OCHOBE
HOBBIX OOCTOSITEJIbCTB, HW3MEHHUBLIMXCS CUTYyallMi, YCTAHOBJIEHHBIX
OIIMOOK, BO3HUKILUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LICJIH U YCIOBUSM.

CTaBUTh ce0s Ha MECTO JPYroro 4YejoBeKa B XOJA€ CIopa WIU
JUCKYCCUHU Ha HAy4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY
JPyToro.

OpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpHU pEIICHUH (U3UYECKUX
3a/a4 WIM B YTBEPXKACHUSAX Ha Hay4yHbIE TE€Mbl M TaKOE JK€ IIPaBO

JpYyToro.
NMPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenuss 6 7 Kaacce TIpeIMETHBIC pe3ylbTaThl Ha
yrayOJeHHOM YpPOBHE JIOJDKHBI OTpaxkaTh C(HOPMHUPOBAHHOCTH Yy
o0y4Jaromuxcs yMEHUM:

UCIIOb30BaTh TMOHATUS: (U3UYECKUE U XUMHUYECKHE SIBJICHHS,
HaOII0/IeHne, IKCIIEPUMEHT, MOJECINb, THUIOTe3a, CIUHMIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BeUIeCTBa (TBEPIOE,
KUJIKOE, Ta3000pa3HOe), MEXaHMYEeCKOe JBIKEHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, MPSAMOJIMHENHOE), TPAeKTOPHs, PaBHOACHUCTBYIOIIAS
cun,  aedopmanus (ympyras, IJlacTUYeckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

YBEPEHHO pasnuyaTh siBleHus (nud@ys3usi, TEMIOBOE BUKCHUE
YacTUIl BEIIECTBA, PABHOMEPHOE JIBH)KEHUE, HEPABHOMEPHOE JIBHKEHUE,
UHEpIIMs, B3aWUMOJICUCTBUE TeJ, paBHOBECHME TBEPABIX Tel C
3aKperIEHHON OChIO BpallleHUs, Mepeiada IaBJICHUsT TBEPIbIMU TEJIaMU,
KUIKOCTSIMU M Ta3zaMu, arMmocepHoe [aBieHUE; IUIaBaHUE Ted,
MPEBPAIIECHUS] MEXAHUYECKOW SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX
CBOMCTB UM Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MYECKUX SBICHHN B
OKpyXaromeM mupe (B TOM uucie (U3MYecKue SIBICHUS B IPUPOJIE:
MPUMEPHI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B JKMBON W HEXKHUBOU
npupojie, JAEUCTBHE CHJI TSKECTH, TPEHUsS, YIPYroCTH B MPUPOJIE U
TEXHUKE, BJIUSHHUE aTMOC(HEpPHOIO JIaBJICHUS Ha JKMBOM OpraHu3M,
IUTaBaHUE PBHIO, pbIYaru B TeJie YEJIOBEKa), NMPH 3TOM TMEPEBOIUTH



NPaKTUYECKYIO 33/1auy B Y4€OHYIO, BBIACISTH CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) (U3NYECKUX SBICHHI;

ONMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel WU (PU3UYECKHUE SIBICHMS,
UCTIOJIb3Ysl (PU3UUECKUE BEIMUYMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA,
BpeMs, IyTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
TeJla, CHJIa TPEHUs, JaBJeHHEe TBEPAOTO Tena, [aBICHHE CTOJ0a
AKUJKOCTH, BBITAJKMBAIOLIAsl CHJIA, MEXaHWYeckas padoTa, MOILHOCTH,
IUIEYO CHUJIbl, MOMEHT CHJIbl, KO3()(QUIMEHT MOJE3HOro JeUCTBUS
MEXaHU3MOB, KUHETHUYECKasi U MOTEHI[MAIbHAs SHEPTHUs), P OMUCAHUU
PABWIHHO TPAKTOBATh (PU3UUYECKHUIA CMBICI HCIIONB3YEMbIX BEIHMYHUH, UX
0003HAaYeHUsI U €OUHULBl (PU3NYECKUX BEIUYHMH, HAXOAUTH (POPMYIIBI,
CBA3BIBAIOLIUE JTAHHYIO (PU3UYECKYIO BETMYMHY C IPYTUMHU BEJIMUYUHAMH,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIICHUS U TPOLIECCHI,
UCIIOb3YS MPpaBUIIa CI0KEHUsI CUJl (BAOJb OJHOU mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMme/ia, MPaBuiIo paBHOBeCHs phidara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAaHHKH, 3aKOH COXPAaHEHUs MEXaHU4EeCKOM
SHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3aIMChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

CTPOUTHb TPOCThIEe (PUIUYECKHE MOJEINU pPEATbHBIX OOBEKTOB,
OpOLECCOB U SIBIEHWM, BBIAEIATH IMPU 3TOM CYIIECTBEHHBIE H
BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB, MPOIIECCOB, SIBICHUM, MPUMEHSITh
dusznueckre Mojenu Il OOBSCHEHHUS (PU3UYECKUX TMPOILIECCOB U
penieHns y4eOHbIX 3a/1a4,

OOBSCHATH (pU3MYECKUE SBIEHUS, IPOLECCHl U CBOMCTBA TEI, B TOM
YHCclie B KOHTEKCTE CUTYyalluid MPAKTUKO-OPHUEHTHPOBAHHOTO Xapakrepa,
U pelllaTh KaueCTBEHHbIC 3a7aud, B TOM 4HUCJe TpeOyIolue YUCICHHOTO
OLICHUBAHUSI XapaKTEPHBIX 3HAYEHUW (PU3UUYECKUX BEJIMYUH, MPU ITOM
BHIOMpATh aNeKBAaTHYIO (PU3UYECKYI0 MOJeb, BBISBISATH NPUYUHHO-
CIIEICTBEHHbIE  CBS3M W  BBICTpaWBaThb  JIOTHYECKYIO  IIEMIOYKY
paccykIeHUuM ¢ OMOpoi Ha M3yUYECHHBIE CBOMCTBA (DM3UYECKUX SIBJICHUI,
(dusnueckue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETIH;

pemath pacu€THble 3a7auu (B 2—3 IEUCTBUS) MO U3y4aeMbIM TeMaM
Kypca (u3NKH, BBIOMpas aJeKBaTHYI (U3UYECKYI0 MOJEb, C
UCIIOJIb30BAHUEM 3aKOHOB M (OpMYJ, CBSA3BIBAIOLIUX (PU3HYECKHE
BEJIMYMHBI, 3allUChIBaTh KPATKOE YCIOBHE W PA3BEPHYTOE pEIICHUE
3a/layd, BBISBISATH  HEJNOCTAIONIME WM  M30BITOYHBIC  JIAHHBIE,
00OCHOBBIBaTh BBIOOpP METOJAa pEUICHUs 3aJlayd, MHCIOJIb30BaTh
CIPaBOYHbBIC JaHHBIC, MPOBOAUTH MaTEMaTHYECKHE MPEOoOpa3oBaHUS U
pacy€Tbl, OLIEHMBAThb  PEATUCTUYHOCTh  MOJYYEHHOIO  3HAYEHHUS
¢u3nueckol BENWYMHBI U ONPEAENsATh pPa3MEepPHOCTh (U3MUYECKOU
BEJIMYMHBI, TIOJIyYEHHOU NPU PEIICHUH 3a]1a4u;

pacno3HaBaTh NpOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh NPH MNOMOILU
(¢u3nUecKUX METOJI0OB, M INpeajarartb OpPUEHTUPOBOYHBINM C€IOCOO
pelieHusi, B ONHMCAHUM MCCIEIOBaHUSl PACIO3HABaTh IPOBEPIEMOE
IPEANOJIOKEHNE (rumotesy), UHTEPIPETUPOBATH MOJIyYeHHBIN
pe3yJIbTaT;

MPOBOJAUTH OMBITHl MO HAOMIONEHUIO (DU3MUECKUX SIBICHUNA WIH
¢usnueckux cBOMCTB Ten (Auddys3us, TEMIOBOE PACUIMPEHHE Ta30B,
SABJIEHUE WHEPUUH, U3MEHEHHWE CKOPOCTHM TNPH B3aWMOJCHCTBUU TEIl,
nepegavya JaBJICHUS JKUJIKOCTBIO M Ta30M, MPOSABICHUE JCHCTBHS



aTMoc(epHOrO0  JaBJICHUSA,  JCMCTBHE  MPOCTHIX  MEXAaHHU3MOB):
dopMynupOBaTH MPEANONOKEHHE (TUITOTE3Y) O BOBMOXHBIX pe3yabTaTax
HAOJIOJICHUM, CaMOCTOSITEIbHO COOUpATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHUs U GOPMYIUPOBATH BHIBOIBI,

IPOBOJIUTH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUUYHUH
(paccTosiHUE, MPOMEXYTOK BpPEMEHH, Macca Tena, o0bEM Tena, Cuia,
TeMIepaTypa, IUIOTHOCTh XHUAKOCTH M TBEPIOTO Tena, CHia TPEHUs
CKOJIb)KEHUSI, TABJICHHE BO3/yXa, BBHITAIKHBAIONIAS CHUJIA, JEHCTBYIOIIAs
Ha TOTPY>KEHHOE B JKUJKOCTh TEN0, KOA(PPUIUEHT MOJE3HOTO JEHCTBUSA
IOPOCTBIX MEXAHHU3MOB) C MCHOJIb30BAaHHUEM AHAJIOTOBBIX M IU(PPOBBIX
puOOpPOB, OOOCHOBBIBATH BBIOOP METOAA HU3MEpPEHUs, (PUKCUPOBATH
NoKa3aHusi MPUOOPOB, HAXOAWUTH 3HAYCHHE H3MEPSEMOW BEIMUYMHBI C
MOMOIIBIO YCPEIHEHUsI Pe3yJbTAaTOB CEpUM HM3MEPEHUN M OLIEHUBATh
IIOI'PEITHOCTh U3MEPEHUN;

OPOBOJUTH  HECIIOXKHBIE  HKCIHEPUMEHTANbHBIE  UCCIIECOBAHUS
3aBHCHUMOCTEH (DM3MUYECKHX BEIUYUH (3aBHCHUMOCTH IYTH PaBHOMEPHO
JBIDKYIIETOCS] Tela OT BPEMEHH JBIKCHHUS Tela, CHJIBl TPEHUSA
CKOJIBKEHHUSI OT CHJIBl HOPMAJIbHOTO JIaBJIEHHWs, KadecTBa 0O0pabOTKH
MOBEPXHOCTEH Tl W HE3aBUCHUMOCTU CHJIBl TPEHHMs] OT IUIOUIaau
CONPUKOCHOBEHHUS Te€J, CHJbI YINPYTOCTH OT Y/UIMHEHHUS TPY>KUHBI,
BBITAJIKUBAIONIEH CUJIBI OT OOBEMA MOTrPYXKEHHOW YacTH Tejla U OT
TUIOTHOCTH KUJKOCTH, €€ HEe3aBHUCHMOCTH OT IUIOTHOCTH Tena, OT
[IyOMHBI, Ha KOTOPYIO TMOTPY>KEHO TEJNO, YCJIOBHM IJIaBaHUS Ted,
yCJIOBUM paBHOBECHsI pblyara M OJOKOB): COBMECTHO C YUYUTEIIEM
dopmynupoBaTh 3amady W THUIOTE3Yy HCCIEIOBAHMS, CAMOCTOSTEIBHO
TUTAHUPOBATH UCCIIeJIOBAaHNE, CaMOCTOSITENTEHO cooupathb
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIIOJb30BAHUEM HWHCTPYKIIUH,
IPEICTABISATh MOJYYCHHBIE 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJIE
TabMUI] W TpadHKOB, OLEHUWBATH IOTPEIIHOCTH, JAENaTh BBIBOJABI IO
pe3yabTaTaM HCCIeA0BaHNUS;

coOroIaTh MpaBWiia TEXHUKH O€30MacHOro Tpyla Ipu paboTe ¢
71a60paTOPHBIM 000PYI0BAHUEM;

yKa3blBaTh TMPUHIUIBI JCHCTBUS MOpUOOPOB M  TEXHHUYECKHUX
YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS COCY.BI,
O0apoMeTp, pbIYar, MOJABIDKHBI W HEMOABIKHBIM ONOK, HAKJIOHHAs
IUIOCKOCTb;

XapaKTepu30BaTh MPHUHIUIIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB,
TEXHUYECKUX YCTPONUCTB U TEXHOJOTUUYECKHUX MPOILIECCOB C OMOPOM HA UX
omucaHus (B TOM 4YHCJE: MOAIIMITHUKH, YCTPOWCTBO BOJOMPOBOJA,
THJIPABINYECKUN Tpecc, CUPOH, MAHOMETP, BBICOTOMED, IMOPIIHEBOM
HACOC, apeoOMETP), UCIOJIb3Ys 3HAHMS O CBOMCTBAX (DU3NYECKUX SBICHUM
¥ HeoOX0IMMbIe (PU3MUECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYECHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIHHBIX TPUOOPOB M TEXHOIOTUUECKUX
MIPOIIECCOB MPH PEHICHUH y4eOHO-TIPAKTHUECKHX 3a71a4;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HMH(POPMALUIO O MPUMEPax)
NPAaKTUYECKOTO HCIOJb30BaHUsl (PU3UUYECKUX 3HAHUU B TOBCEIHEBHOU
KU3HU [T o0ecrieueHrs 06e30MacHOCTU MpU 0OpaIieHny ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/J0POBbI U COOIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOILIEH CpeJIe;



OCYIUECTBIISITE  OTOOpP HMCTOYHMKOB HH(OPMALUK  (PU3UIECKOrO
cofepkanusi B VIHTEpHETE, CaMOCTOSTENBHO (HOPMYIHpPYsl MOUCKOBBIN
3ampoc, HA OCHOBE MMEIOUIMXCS 3HAHUN U MYTEM CPABHEHUS Pa3JIMYHbBIX
MCTOYHUKOB BBIJIEIISTh uHdopmaIuio, KOTOpast SABJISIETCS
IPOTUBOPEUYUBON I MOKET OBITh HEIOCTOBEPHOM;

WCIONB30BaTh MPU  BBHIMNOJHEHUM YYEOHBIX 3aJaHUN HAy4dHO-
NOMYJISIPHYIO  JIUTEPATYPY (PU3UYECKOTO CoJepKaHUs, CIpPaBOYHBIE
Marepualibl, pecypcbl  cetu  MHTepHer, BiageTh  NpUEMaMU
KOHCIIEKTUPOBAHUsI TEKCTa, IpeoOpa3zoBaHus HHGOPMAIMK U3 OJHOU
3HAKOBOUW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKME TUCbMEHHBIE U  YCTHBIC
COOOIICHUS] HAa OCHOBE 2—3 HCTOYHUKOB HH(pOpMaUUUd (PU3NYECKOIrO
colepKaHusi, B TOM 4YHUCJE MyOJUYHO JAeNaTh KpaTKue COOOIEHUS O
pe3ysbTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBAHUMN, TPH ITOM IPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHUHHBIA ammapat Kypca (QU3UKH,
COITPOBOX/IaTh BBICTYIJICHUE MTPE3EHTALIUEN;

IpU  BBIMOJHEHUM  y4E€OHBIX TPOEKTOB U  HCCIEAOBaHUU
pacrnpenensaTh 005S3aHHOCTH B TPYIITE B COOTBETCTBUU C MTOCTABICHHBIMU
3a7ja4yaMy, CJICIUTh 3a BBINOJHEHUEM IUUIaHA JEUCTBUM, aJE€KBATHO
OIICHWBATh COOCTBEHHBIN BKJIA]l B JESATEIHHOCTH TPYIIIbI, BHICTPAUBATH
KOMMYHUKATHUBHOE B3aMMOJEHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIMX.

K konmy oOyuyeHuss ¢ &8 Kknacce mpeAMETHbIE peE3ylbTaThl Ha
yrayOJeHHOM YPOBHE JIOJDKHBI OTpa)xkaTh C(HOPMHUPOBAHHOCTH Yy
00y4Jaromuxcs yMEHUM:

UCIIOIB30BaTh TMOHSATHS (Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE
NBWKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHHUS BELIECTBA,
KpUCTAIUIMYECKUE M aMOp(HBIE TeNla, HACHIIIEHHBIA U HEHACHIIEHHBIHN
nap, cnocoObl M3MEHEHUsS BHYTPEHHEH SHEPruu, HJIEMEHTaAPHBIN
ANEKTPUYECKUN 3apsiji, MPOBOJHUKH, MOJYNPOBOAHUKH, IUDIICKTPUKU,
UCTOYHUKHA TIOCTOSIHHOTO TOKa, DJJICKTPUYECKOE M MAarHUTHOE IIOJs,
ONTHYECKas] CUCTEMa) U CHUMBOJUYECKUU SI3bIK (PU3HUKHU MPU PEIICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1aY;

YBEPEHHO pa3jiMyaTh SIBJICHUS (TEIUIOBOE paCIIMpPEHHE (CxKaTue),
TEIJIOBOE pPAaBHOBECHUE, I[IOBEPXHOCTHOE HATSIKEHHE, CMadylBaHUE,
KalWUIApHbIE  SIBJICHHS, HCHApeHWe, KOHJEHCAalus, IUIaBJIEHUE,
KpUCTAJIIIU3aIus, KHUIIEHUE, CIIOCOOBI TerIonepeaaun
(TerIONpPOBOAHOCTh, KOHBEKIHUSA, W3IYYEHHUE), TEIJIOBbIE TMOTEPH,
AJIEKTpU3AIUs TEN, B3aUMOJICUCTBUE 3aPsJIOB, ICUCTBUS FIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aWMMOJECUCTBUE MArHUTOB, JIEUCTBUE
MarHUTHOIO TOJISI HAa TMPOBOJHUK C TOKOM) IO OIHMCAaHUIO UX
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
¢dusnueckoe sSBICHUEC;

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBIICHUI B
OKpYy>KarolieM mupe (B ToM uucie (u3nueckue sIBJICHUS B MIPUPOJIE:
NOBEPXHOCTHBIE M KAaNWUISIPDHBIE SIBJICHUS B MPUPOJAE, KPUCTAUIBI B
npupone, uznydenue CoiiHIa, 3amMep3aHue BOJOEMOB, MOPCKHUE OpH3HI,
oOpazoBaHUE POCHI, TyMaHa, WHEs, CHEra, JJICKTPUUYECKHUE SIBICHUS B
atMocdepe, DIEKTPUUYECTBO IKHUBBIX OPraHU3MOB, MAarHUTHOE IOJIEe
3emiid, Jpeiid MonrocoB, pojib MATHUTHOTO MOJS JUIS KU3HU Ha 3emuie,
NOJISIPHOE CHUSIHHUE), NPH 3TOM NEPEBOAUTH MNPAKTUYECKYIO 3a7ady B



y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKK) (PUIUUECKUX
SIBIICHUI;

ONMKCHIBATh M3YyYEHHBIE CBOWCTBAa Tl U (PU3UYECKUE SIBIICHUA,
UCTIOJIb3Ysl (PM3MYECKUE BETUUYMHBI (TeMIiepaTypa, BHYTPEHHsSI SHEPIHs,
KOJIMYECTBO TEIUIOTHI, paboTa rasa, yAelbHas TEIIOEMKOCTh BEIIECTBA,
yleabHas TEIUIOTa IUIABJIECHMS, yJelbHas TEILUIOTa NapooOpa3OBaHMS,
yleiabHas TeIUIoTa CropaHusi TOIUIMBA, KO3()(UIMEHT MOJIE3HOTO
JEICTBUSL TEIUIOBOM MalllMHbI, OTHOCHUTENbHAs BIIAXKHOCTh BO3AYyXa,
ANEKTPUYECKUN 3apsii, CHJIAa TOKa, OJJIEKTPUUYECKOE HaIpsKEHHUE,
conpoTuBiieHue TpoBogHUKa, IDJIC B 1eNM TMOCTOSSHHOTO TOKa,
ANEKTPUYECKOE  YAEIbHOE CONPOTUBIEHUE BELIECTBA, paboTa W
MOIIHOCTh AJIEKTPUUECKOTO TOKA), IPU OMUCAHUU MTPABUIBLHO TPAKTOBATH
(GuU3MUECKUIl CMBICT HCHOJb3YEMBIX BEIUYMH, HX OO0O3HAUYCHUS W
€MHULBI (PU3NYECKUX BEIUYMH, HAXOJUTh (OPMYJIbl, CBS3bIBAIOIINE
JIaHHYI0 (HU3MYECKYI0 BEIMYHMHY C JAPYIMMHU BEIUYMHAMU, CTPOHTH
rpadyKy U3y4CHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SABJICHUS U TIPOLIECCHI,
UCIIOJIb3Yysd OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISPHO-KMHETUYECKOW TEOpUU
CTPOEHHMsI BEIlleCTBA, YpaBHEHHUE TEIJIOBOrO OajnaHca, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsfa, 3akoH KynoHa, OpUHIMO CyHepro3HLHMH
ANEKTPUUECKUX Tosie, 3akoH Owma I ydyacTka Lenu, NIpaBuia
Kupxroda, 3akon Oma 1151 osiHOM 1enu, 3akoH Jlxoyns-Jlenua, 3akoH
COXpaHEHUsl PHEPTUH, MPU ATOM pa3IUvaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M €r0 MaTEMATHYECKOE BBIPAXKEHUE;

CTPOUTH TPOCTbIE (PUINYECKUE MOJEIN pealbHbIX OOBEKTOB,
OpOLECCOB U SIBICHWM, BBIAEIATH MPU 3TOM CYIIECTBEHHBIE H
BTOPOCTENIEHHBIE CBOWCTBA OOBEKTOB, MPOILIECCOB, SIBIECHUMN, MPUMEHSThH
dusznueckre wmojenu s OOBSCHEHHS (PU3UYECKHX IMPOILIECCOB U
pelieHus yueOHbIX 3ajady;

OOBSACHATH (pU3MYECKUE SBIEHUS, IPOLECCH] U CBOMCTBA TEJ, B TOM
yycie M B KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, U peniaTh Ka4yeCTBEHHBIE 3aJauM, B TOM YHUCJE TpeOyrolue
YHCJIEHHOTO OIICHUBAHMS XapaKTEpPHBIX 3HAUCHUIN (PU3NUECKUX BEJIUYMH,
Opu 3TOM BBIOMpPATh aJCKBaTHYIO (DU3MUECKYI0 MOJENb, BBISBIATDH
IPUYUHHO-CIIEJICTBEHHbIE CBA3M M BBICTPAMBATH JIOTMYECKYIO LEMOUYKY
paccykIeHUN ¢ ONMOpoi Ha M3yUYEeHHBIE CBOMCTBA (M3UYECKUX SIBJICHUI,
(pu3nyeckue 3aKOHbl, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacu€THhIE 3a1a4u (C OMopor Ha 2—3 ypaBHEHHS)
0 MU3y4aeMbIM TeMaM Kypca (u3uKku, BbpIOMpass aJeKBaTHYIO
(¢u3nyUecKyr0 MoOJeab, C HCIOJb30BAaHUEM 3aKOHOB H  (QopMy,
CBA3BIBAIONIUX (U3MUECKUE BEITUUYHMHBI, 3aIIMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE  PEIICHHWE  3aJayd, BBIABISATH  HEJOCTAIOIIME  WJIU
M30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BHIOOP METOJA PELICHUS 3a/ladH,
UCIIOJIb30BaTh CIPABOYHbIE JIAHHBIE, NPUMEHSITb METOJbl aHajJu3a
pa3MepHOCTe, HCHOJb30BaTh TIpadUyecKre METOJbl pEelIeHUs 3ajaad,
IPOBOJUTH MaTeMaTHYECKHUE NpeoOpa3oBaHUs U PacUEThl, OLICHUBAThH
PEAIMCTUYHOCTh IOJIyYEHHOTO 3HAueHUs (U3NYECKOM BETUYMHBI U
OTIPEAETATh Pa3MEPHOCTh (DU3MUECKON BEIWYUHBI, TOJYYCHHOW NpU
pELIeHUH 3a/1a4uH;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(¢u3nyeckux METOAOB, M TpeylaraTb OPUEHTHUPOBOUHBIM CHOCOO



pelieHus, B ONHMCAHUM HCCIEJOBaHUS PACIO3HABaTh IPOBEPSAEMOE
MIPEATNOI0KEHNE (runotesy), UHTEPIPETUPOBATD NOJIyYeHHBIN
pE3yINbTaT;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
¢u3nyeckux CBOWCTB Ted (KamWwUIApHbIE SIBICHUS, 3aBUCHUMOCTh
JaBJIEHUS BO3/1yXa OT €ro o0béMa M TeMIEpaTypbl, CKOPOCTH Ipolecca
OCTBIBaHMs (HArpeBaHus) MPU HIIYYEHUH OT LBETA U3JIydarollen
(morsjomaroniei) TMOBEPXHOCTH, CKOPOCTh HMCHApPEHUs BOJLI  OT
TEMIEPaTypPhl )KUAKOCTH U TUIOMAIN €€ MOBEPXHOCTH, dJIEKTPU3ALIMS TE
M B3aUMOJEUCTBUE  DJIEKTPUYECKUX  3aps0B,  B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJlM3allysi MArHUTHBIX IOJE€H MOCTOSHHBIX
MarHuTOB, IEUCTBUS MAarHUTHOT'O IOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBONCTBA AJIEKTPOJBHUraTessi IMOCTOSIHHOTO TOKa):
dbopMynrpoBaTh  MpOBEpsieMOE  MpeArnoyioxkeHue  (rumoresy) o
BO3MOXKHBIX pe3yJibTaTaX HaONIOEHUN, CaMOCTOSTEIbHO COOMpAaTh
YCTaHOBKY M3 HW30BITOYHOrO Habopa 0O0OpyIOBaHUS, OIHUCHIBATH XOJ
omnbITa U (OPMYITUPOBATH BHIBOIBI;

IPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEJIMYMH
(Temmeparypa, OTHOCHUTENIbHAsl BIAXHOCTh BO3JyXa, CHJA TOKa,
HaIlpsSOKEHUE, YAENbHas TEIUIOEMKOCTh BEIIECTBA, COMNPOTHBICHUE
OpPOBOJHMKA, paboTa M  MOLIHOCTb  AJIEKTPHUYECKOTO TOKa) C
UCIIOJIb30BAaHUEM aHAJIOrOBBIX U IU(GPOBBIX MPUOOPOB, OOOCHOBHIBATH
BBIOOp MeToja u3MepeHus, (UKCUPOBATH IOKa3aHUsA MPUOOPOB,
HaXOJUTh 3HAYEHUE H3MEPSAEMON BEJIIMYMHBI C MOMOUIBIO YCPEIHEHHUS
pe3yJIbTaTOB CEPUU U3MEPECHUHN U OLIEHUBATH MMOTPEITHOCTh U3MEPEHHU;

OPOBOJUTH HKCIIEPUMEHTAJbHbIE HCCJIEI0BAHUS 3aBHCHUMOCTEN
(Gu3nUecKnX BEIUYMH (3aBUCUMOCTD JIaBJIEHHS BO3/lyXa OT €ro o0béma u
HArpeBaHMs WU OXJIAXKACHHUS, UCCIICIOBAHUE SBJICHUS TEIUIOOOMEHA TIPH
CMELIMBAaHUU XOJIOAHOW M TOpSYeil BOJbI, 3aBUCUMOCTb COIPOTHUBIICHHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM IONEPEYHOr0 CEYEHUs M
yIEIBHOTO CONPOTHUBIICHHUS] BELIECTBA MPOBOAHMKA, CHUJIBI TOKa,
POTEKAIOIIET0 Yepe3 IMPOBOJHUK, OT HAIpPSKEHUsS Ha MPOBOJIHHUKE,
UCCIIEIOBAHNE IIOCJEA0BATEIBHOTO W MApaJUIEIbHOTO COEIMHEHHM
MPOBOJHUKOB): COBMECTHO C YyduTeJdeM (QOpMYyIUpOBaTh 3a7ady H
TUIIOTE3Y MCCIEI0BAHUS, CAMOCTOSITENIbHO IJIAHUPOBATH HCCIIEJOBaHUE,
CaMOCTOATENILHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY  C
UCIIOJIb30BaHUEM MHCTPYKUUH, IPEACTABIATH MOJYYEHHBIE 3aBUCUMOCTH
dusnuecknx BeTWYMH B BHAe Tabmuil W TpaduKoB, OIEHUBATH
MOTPEUIHOCTH, JEJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEIOBAHMS;

coOmomaTe mpaBuia 0Oe30MacHoro Tpyda Impu pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh NPUHLHUIBI JCHCTBUS H3YYEHHBIX NPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOIMYECKUX MPOLECCOB C OMOPON HA UX
onvcaHuss (B TOM 4YHCIIE: CHUCTEMA OTOIJIEHUS JIOMOB, TUTIPOMETD,
napoBasi TypOWHA, aMmmepMeTp, BOJBTMETP, CUYETUYHUK DIICKTPUUECKOU

JHEpIuy, AJIEKTPOOCBETUTEIIbLHBIE npuodOpHI, HarpeBaTesbHbIC
AIEKTPONPUOOPHI (MMPUMEPHI), MPEAOXPAHUTEIN U HUX MPUMEHEHHE B
ObITy W TEXHUKE, MIPUMEHECHUE MTOCTOSIHHBIX MAarHHTOB,

QJICKTPOMArHuTOB, JJICKTPOABUIATCIIb ITOCTOAHHOIO TOKa), HCIIOJIBb3YyA
3HAaHUS O CBOMCTBax (1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, HGO6XOI[I/IMBI€ (l)I/I?)I/I"IeCKI/IC
3aKOHBI 1 3aKOHOMCPHOCTH;



pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE
npuOOpbl MO CXeMaM U CXEMaTUYHBIM PUCYHKAM (OKHJAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABISATb CXEMbl SJEKTPUUYECKUX
LETIEHN C MOCIIEN0BATEIbHBIM U MMAPAIUICIIEHBIM COCIMHEHUEM JJIEMEHTOB,
paznuyas yCIOBHBIE OOO3HAYEHUS DJIEMEHTOB SJIEKTPUYCCKUX IIETIEH,
MCIIOJIb30BATh CXEMbI M CXEMATUYHBIE PUCYHKHU U3YUYEHHBIX TEXHUYECKHUX
YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUUYECKUX IMPOIECCOB
U pelICHUU YYEeOHO-TIPAaKTUYECKUX 3a/1ay;

NPUBOJIUTH TNPUMEPHl (HAXOAUTh HH(POPMALIUIO O MPUMEPax)
MPAKTUYECKOI0 MCIOJIb30BaHUSl (PU3UYECKUX 3HAHUM B MOBCEIHEBHOMU
KU3HU JIJ1s1 oOecrieueHus: 6€30MacCHOCTH NP 0OpallleHUH ¢ TpubopaMu 1
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHMS 3J0POBbSI M COOIIOJCHUS
HOPM DKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpeJIe;

OCYIIECTBIIATh MOUCK WH(MOpMAIUu (PU3NYECKOTO COJEpPKAHUS B
WNuTepHeTe, caMOCTOATENTbHO (QOPMYIHPYsT TOWUCKOBBIM 3ampoc, Ha
OCHOBE MMEIOIIMNXCS 3HAHUN U CPABHEHHMS JIOTIOJTHUTEIILHBIX UICTOYHUKOB
BBIJICNISATh UHPOPMALINIO, KOTOPAs SBISETCA MPOTUBOPEUNBON MITH MOXKET
OBITh HEJIOCTOBEPHOM;

WCIIONB30BaTh MPU  BBHINOJHEHUM YYEOHBIX 3aJaHUN HAy4dHO-
NOMYJIAPHYIO JINTEPATypy (PUBHUECKOTO COJIEpKaHUs, CIPABOYHbIC
Marepualibl, pecypcel cetu  MHTEepHeT, BIageTh  IpUEMaAMU
KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3zoBaHus HHGOPMAIMK U3 OJTHOU
3HAKOBOU CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHUCHMEHHbIE M KpaTKUE YCTHbBIC
cooOmieHus, 0000mas uHPOpMAIMI0O U3 HECKOJbKUX HMCTOYHUKOB
(Gu3MUecKoro cojiep>kaHus, B TOM 4YHCIE IMyOJIUYHO TNIPEICTABIATH
pe3yabTaThl MPOEKTHOM WM HCCIEA0BATENbCKON AEATEIbHOCTH, MPH
3TOM TPAMOTHO MCIIOJb30BaTh M3YYEHHBIM MOHATHMHBIN ammapar Kypca
(bu3UKH, COMTPOBOXKAATH BBICTYIUICHUE MTPE3CHTAIIUEH;

IPU BBIMOJHEHUM YYEOHBIX MPOCKTOB M MCCJIECIOBAHUN (PU3HMUECKUX
IIPOLIECCOB pacCIpeeNiaTh OOsS3aHHOCTH B TPYMIE B COOTBETCTBUM C
MOCTaBJICHHBIMU 3aJja4aMU, CIEAUTh 3a BBINOJHEHUEM IIJIaHA JEHCTBUI
U KOPPEKTUPOBATh €r0, aJCKBATHO OIEHWBATh COOCTBEHHBIM BKJIA] B
NEATEIbHOCTD TPYIIIbI, BBICTPANBATD KOMMYHHUKATHBHOE
B3aMMO/ICHCTBUE, MTPOSIBIISISI TOTOBHOCTD pa3peiiaTh KOHMIUKTHI.

K konny oOyuenus ¢ 9 knacce upenMeTHble pe3yiabTaTbl Ha
yIIIyOJIGHHOM YPOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy
oOy4Jarommxcs yMEHUM:

UCIIOJb30BaTh MOHATHS (cUcTeMa OTCuéTa, OTHOCHUTEIBHOCTH
MEXAHUYECKOr0 JBUKEHUS, HEBECOMOCTb U MEPETPY3KH, LIEHTP TSHKECTH,
MEXaHUYECKWe  BOJHBI,  3BYK, HMHQPa3ByK U  YIbTPa3BYK,
ANEKTPOMAarHUTHBIE  BOJIHBI, PEHTTEHOBCKOE  H3JIy4eHHE, IlKaJla
AIEKTPOMArHUTHBIX  BOJIH, HCTOYHHMKM CBETa, OJM30PYKOCTh H
JaIbHO30PKOCTh, CIEKTPhl UCITyCKaHMsI U MOIJIOIIEHHUs, alb(a-, 6eTa- u
ramMma-u3Jiay4eHusl, U30TOMNbI, SACpHAas U TEPMOsJIEpHAs DHEPreTUKa) U
CUMBOJIMYECKHUH $3bIK (DU3UKU MPU PEUIEHUH YYEOHBIX U MPAKTHUYECKUX
3aziay;

YBEPEHHO pa3iuyarh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE
NPSMOJIMHEMHOE  JIBUKEHHUE,  PAaBHOYCKOPEHHOE  IPSIMOJIMHEUHOE



IBIDKEHHE, CBOOOJHOE TMAaJCHHWE Tell, JABIKEHHE 10 OKPYKHOCTH,
B3aUMOJICMCTBHE TEJI, PABHOBECUE MATEPUAIBHOW TOYKH, PEAKTHUBHOE
JIBUKEHUE, HEBECOMOCTb, KoyieOaTeabHOE [BUYKEHHE (TapMOHUYECKUE,
3aTyXawlle, BBbIHY)KJICHHbIE KOJeOaHus), PE30HAHC, BOJHOBOE
IBID)KEHUE (paclpocTpaHEHHE U OTpa)XeHUE 3ByKa, MHTEpPEpeHLUs U
IuQpakius BOJH), MPSIMOJMHEWHOE PACIpPOCTPaHEHHUE, OTPAKEHHE U
IPEJOMIICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eJI0ro CBETa B CIEKTP U CIOKEHUE CIIEKTPAIIbHBIX 1IBETOB, €CTECTBEHHAS
PaAMOaKTUBHOCTh, BOSBHUKHOBEHUE JTMHEHYATOTO CIEKTPa U3TyUEHHUs ) 110
ONMCAHUIO MX XapaKTEpPHbIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JAHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3NYECKUX SIBICHUN B
OKpyXkaroleM mupe (B TOM uucie (U3MYEeCKUe SIBICHUS B NPUPOJE:
OPWINBBI W  OTIUBBI, JIBI)KEHUE IUIaHeT COJIHEYHOW CHUCTEMBI,
PEAKTUBHOE JBWIKCHUE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSACEHUE, CEUCMUYECKHUE BOIHBI, IlyHAMH, 3XO0, [IBETA
TEJN, ONTUYECKUE SIBICHHUS B TMpUPOJE, OHOJIIOTMYECKOe JIeHCTBHE
BUJUMOTO,  YJIbTPAQHUOJIETOBOTO U  PEHTTEHOBCKOTO  W3IIY4YCHH,
€CTECTBECHHBIN PaIrOaKTUBHBIN don, KOCMHUYECKHUE JIy4H,
pPaaMOaKTHUBHOE  W3JIyYCHHE  IPUPOAHBIX  MHUHEpAJIOB  JICUCTBUE
PaAMOAKTUBHBIX HW3JIyYEHU Ha OpraHu3M 4eJoBeKa), IpU 3TOM
NEPEeBOJIUTh  MPAKTUYECKYI0  3aJadyy B y4dyeOHYIO,  BBLACIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SBJICHUN;

OMHCHIBATh HM3yUYEHHBIE CBONCTBA Tel W (PU3WYECKUE SBIICHHUSI,
UCTIONB3YS (PM3MUYECKHE BEIMYMHBI (CPEAHSSI M MTHOBEHHAsl CKOPOCTb
T€Ja NPU HEPABHOMEPHOM JBH)KEHUH, YCKOPEHHE, NMEPEMELICHUE MU
PAaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JBUJKEHUH, YIJOBas CKOPOCTb,
LHEHTPOCTPEMUTEINBHOE YCKOPEHUE, CUila TPEHUs, CUJla YIIPYrOCTH, CHJIA
TSAKECTH, YCKOPEHUE CBOOOJHOIO MNaJCHMs, BEC TeJld, LEHTP THKECTH
TBEPAOTO TENa, HMIYJIbC TEJd, HWMIYJIbC CHJIbI, MOMEHT CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, IMOTEHIMAaJIbHAs HHEPrus TeJa,
NOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS SHEPIUs CHKATOU
NPYKUHbI, KHUHETHUYECKAs SHEpPrus, IOJHAs MEXaHWYEeCKas DSHEprus,
NEepPUO U YacToTa KojeOaHul, MepUoa MaTeMAaTUIECKOTO U MPYKUHHOTO
MasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCThb
CBETa, MOKa3aTejab MNPEJIOMJICHUS Cpelbl), MpPU OMUCAHUU MPABUIHHO
TPAKTOBaTh  (PU3WYECKUN CMBICI  HCHOJb3YyEeMbIX  BEJIUYHMH, UX
0003HaueHUsI W EAUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BETUUYMHY C IPYTUMHU BETUYMHAMH,
CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3UUYECKUE SIBICHUS U MPOIIECCHI,
UCIIO/b3Ysl 3aKOH COXPAHEHMS JHEPIMM, 3aKOH BCEMHMPHOIO TATOTECHMS,
NPUHIUIT CYNEPIO3ULUNA CWJI, NPUHUWAN OTHOCUTEIbHOCTH [ anmies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJIbCA, TEOPEMY O
KUHETUYECKOW DJHepruu, 3akoH I'yka, 3akoH bepHymiu, 3aKoHBI
OTpaXEHUsT W TMpeJoMyieHusi cBeta, (GOpMyly TOHKOW  JIMH3BI,
IUJTAHETAPHYKD MOJENb AaTOMa, HYKJIOHHYK MOJI€JIb aTOMHOIO sapa,
3aKOHBI COXPAaHEHHWs 3apsJ0BOr0 M MAacCOBOIO 4YHUCEN IpHU SAEPHBIX
peaklMsX, IPU FTOM pas3jinyaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €T0
MaTEMAaTH4YECKOE BBIPAKEHNUE;



CTpOUTh (U3HYECKUE MOJIETN pPeaTbHbIX OOBEKTOB, MPOIECCOB U
SBIICHUH, BBIACIATH MPH DSTOM CYHIECTBEHHBIE W BTOPOCTEIICHHBIC
CBOMCTBa OOBEKTOB, TMPOIIECCOB, SBICHUM, NPUMEHATh (HU3MUECKUE
MoJIeNu 71l OOBSICHEHUS (PU3UYECKUX TMPOIECCOB U PEIICHHS Y4eOHBIX
3ajay;

OOBSICHATH (PU3UUECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM
qrclie B KOHTEKCTE CUTYyalluld MPAaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa,
U peliaTh Ka4eCTBEHHBIC 3aJaud, B TOM YHUCJE TPEOYIOIINe YHNCICHHOTO
OLICHUBAHUSI XapaKTEPHBIX 3HAYEHUW (PU3MYECKUX BEJIMYUH, MPU ITOM
BBIOMpATh aJIEKBATHYIO (PU3UYECKYI0 MOJ€b, BBISBISATH MPUUYUHHO-
CIIEICTBEHHBIE  CBSI3M W BBICTPAMBATh  JIOTHYECKYIO  IEMOYKY
paccyxaeHud w3 2-3 [maroB C ONOPOM HAa H3Y4YEHHBIE CBOMCTBA
(bu3nUecKuX sBICHUMN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIECIIN;

YBEPEHHO pelIaTh Pacu€THBIC 3aJla4M M0 M3y4aeMbIM T€MaM Kypca
¢bu3nKu, BEIOMpas aJIeKBaTHYIO0 (PU3UYECKYIO MOJIENb, C UCTIOJIb30BAHUEM
3aKOHOB U (OpMYyJI, CBSA3BIBAIOIIUX (PU3NYECKHE BETWYHHBI, 3aMUCHIBATD
KpaTKoe YCJIOBHE W pa3BEPHYTOE pEIICHWE 3aJa4d, BBIABIATH
HEJO0CTaIOIINUE UM W30bITOYHBIE JaHHbIE, 00OOCHOBBIBATH BHIOOP METO/A
pelieHusl 3aJa4d, UCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSTH
METOJbl aHallM3a Pa3MEpPHOCTEH, HCIIOJIb30BAaTh TpadUuecKhe METOJbI
pelieHus 3agad, NPOBOJUTH MaTeMaTWYeCKue NpeoOpa3oBaHUS W
pacuéTel, OILIEHWBATh PEATHCTUYHOCTh  TOJTYYCHHOTO  3HAYCHUS
buznueckol BENWYUHBI M ONPEAENsATh Pa3MEpPHOCTh (U3MUECKOU
BEJIMYHMHBI, TOJIYYCHHOW TIPH PEIICHUU 3a]1a4H;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEUINTh MPU TTOMOIIU
¢u3NYeCKuX METOAOB, M TpeiaraTb OPUEHTHPOBOYHBIA  CIIOCOO
pelieHusi, B ONHMCAHUM MCCIEIOBaHUSl pPACIO3HaBaTh IPOBEPIEMOE
OpeanojoxkeHue (TUMOTe3y), OLIEHHWBATh IPaBUWJIBHOCTh  MOpPSJKA
MIPOBEJICHUS UCCIEA0BAaHNUS, HHTEPIPETUPOBATD MOJIYUYEHHBIN PE3yIbTaT;

IPOBOJUTH OMBITHl O HAOMIOJACHUIO (U3MYECKUX SIBICHUN WIN
¢u3znueckux CBOMCTB Ted (M3ydeHue BTOpOro 3axkoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPTYHU, 3aKOHA COXPAHEHHUS UMITyJIbCca, JEHCTBUE 3aKOHA
bepHyinnu u BO3HUKHOBEHHE MOIBEMHON CHIIBI KpbUIA, 3aBUCUMOCTD
nepuoAa KojeOaHWW NPYKMHHOTO MasTHHKAa OT MacChl TIpy3a H
KECTKOCTU TIPYKUHBI M HE3aBUCUMOCTH OT AaMIUIMTYAbl MaJbIX
KoieOaHuil, MNPSMOJMHEIHOE pacIpOCTpAaHEHUE CBETa, Pa3JIOKEHUE
0ermoro ceera B CIEKTpP, W3yYEHUE CBOMCTB H300paKEHUS B IUIOCKOM
3epKaje U CBOMCTB H300pakeHHs] NpeaMeTa B coOuparouieil JnH3e,
HAOMIOJICHNE CIUIOMIHBIX W JIMHEWYaThIX CHEKTPOB  M3IIYYCHHUS):
dbopmynupoBaTh  OpOBEpsieMOe  MPEeAnojokeHue  (TUMoTe’y) O
BO3MOXXHBIX pe3yibTaTaXx HaOMIOJIEHUN, CaMOCTOSITEIbHO COOUpPATh
YCTAaHOBKY M3 H30BITOYHOTO Habopa OOOpyAOBaHMS, OIKCHIBATH XOJ
OTbITa U (POPMYITUPOBATH BHIBO/IHI,

OPOBOJUTH MPH HEOOXOJUMOCTH CEpPHI0 MPSIMBIX HU3MEPEHHIH,
OTpesensisi CpelHee 3HAYCHHE H3MEPSIeMOW BEIWYMHBI WM OIpeaesss
MOTPEIIHOCTh PE3YyJIbTAaTOB MPSIMBIX HU3MEpPEHUU, 0OOCHOBBIBATH BBHIOOD
crioco0a n3MepeHus (M3MEepUTEIHLHOTO TPUO0pa);

MPOBOJANTH KOCBEHHBIE U3MEPEHHs (HPM3MUECKUX BEIUYUH (CpeIHss
CKOPOCTb M YCKOpCHHE Tena IIpH DPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHHUE CBOOOJHOTO MaJIeHUs, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHUS] CKOJIb)KEHHUS, MEXaHMueckas paboTa M MOIIMHOCTh, YacTOTa U



nepuoa KoieOaHUM MaTeMaTH4eCKOro U NPYKMHHOTO MAasTHUKOB,
(pOKyCHOE paccTosHUE CcOOMparolleld JMH3bI M €€ ONTUYECKas CHIIa,
PaAMOaKTUBHBIN ()OH) C HMCHOJH30BAHUEM AHAJOTOBBIX M LHU(PPOBBIX
npuOOpoB: 0OOCHOBBIBaTH BHIOOP METOJAa H3MEPEHHs, IUIaHUPOBATH
U3MEPEHMUsI, CAMOCTOSITEILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
BBIUMCIISITH 3HAUEHHWE BEJIWYMHBI U AHAJU3UPOBATh MOJyYEHHbBIC
pe3ynbTaThl, OIEHHBAas  MOTPEIIHOCTh  PE3yJbTaTOB  KOCBEHHBIX
MU3MEPEHHIA;

IPOBOJUTH HKCIIEPUMEHTAILHBIE HCCJIEAOBAHMS 3aBHCHUMOCTEN
¢uznuecknx BENWYUH  (3aBUCHUMOCTh IYTH OT BpPEMEHH TMpHU
PaBHOYCKOPEHHOM JIBIDKEHHWH 0€3 HaudaJbHOW CKOPOCTH, 3aBUCHUMOCTD
CHJIBI TPEHHS CKOJIbKEHHUS OT CHJIBI HOPMAIBHOTO JaBJICHHS, MEpHUOAa
KoJIe0aHUl MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, ONpe/eieHUue
YCKOPEHHUSI CBOOOTHOTO MaICHHUsI, HCCIIEIOBAHNE U3MEHEHUS BETMYMHBI U
HaIPaBJICHUS WHIAYKIIMOHHOTO TOKA, 3aBUCUMOCTh yTjla OTPAKEHUS CBETA
OT yIJa MajeHus, yria MpejJoMJICHHs OT yria MaJeHUsl CBETOBOTO JIy4a,
MCCIIEJIOBAHNE TPEKOB: M3MEPEHHE DHEPTHH YACTHIBI MO TOPMO3HOMY
nytd (mo Qororpadusim)): COBMECTHO C yduTeneM (HopMynupoBaTh
3aJauy M THUIOTE3y UCCIEIOBaHUs, CaMOCTOSATEIbHO IUIAHUPOBATH
HCCIIEIOBAaHUE,  CAMOCTOSTEIBbHO  COOMpaTh  AKCIEPUMEHTATIbHYIO
YCTaHOBKY, TMPEACTABIATh TOJYyYEHHBIE 3aBUCHUMOCTH (U3NYECKUX
BEJIMYMH B BHJIE TAOIWIl U TPadHKOB, OIEHUBATH MOTPEIIHOCTH, JENIaTh
BBIBOJIBI IO pe3yJIbTaTaM HCCIIeIOBAHNUS;

coOmoaTh mpaBuWia O€30MacHOro Tpyda Tmpu  pabore ¢
1a00paTOpHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh NPUHIMUIBI ACHCTBUS HW3YYEHHBIX MPUOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB C OMOPOM Ha UX
onucaHus (B TOM YUCIE: CIUOMETP, JaTUUKHU MOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHsI, PaKeTa, 3X0JI0T, OYKHU, MEPUCKOM, (oToanmnapaTt, MUKPOCKOIL,
TEJIECKOI, ONTHYECKHE CBETOBOBI, CIEKTPOCKOM, JO3MMETp, Kamepa
Bunbcona), ucnosb3yss 3HaHUS O CBOMCTBAX (PU3MYECKUX SIBICHUU U
HE0OX0IMMbIEe (PU3NYECKUE 3aKOHOMEPHOCTH, HCIIOJIb30BAaTh CXEMbl H
CXEMaTUYHbIE  PUCYHKHM  HM3YyYEHHBIX  TEXHHYECKUX  YCTPOWCTB,
M3MEPHUTENBHBIX TPUOOPOB M TEXHOJIOTHUYECKUX MPOLIECCOB MPHU PEUICHUH
y4eOHO-TIPaKTUUECKUX 3a7ad, ONTUYECKHUE CXEMBI IS MOCTPOCHUS
U300payKEHUM B IJIOCKOM 3€pKajie U cCOOMpArouIeH JIMH3E;

IPUBOJIUTH MPUMEPHl (HAXOAUTh HMH(POPMALIUIO O MPUMEPaX)
NPaKTUYECKOTO HCIOJb30BaHUs (PU3UUECKHX 3HAHUU B MOBCETHEBHOM
KHU3HU [T o0ecrieueHrs 06e30MacHOCTH MpU 0OpaIieHny ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOIACHHUS
HOPM SKOJIOTHYECKOTO TTOBEICHMS B OKPYXKAIOILEH CpEJIE;

OCYHIECTBJIATh MOUCK WH(MOpMaIuu (PU3NYECKOTO COJEpPKaHUS B
WNuTtepHere, caMoCTOSTENbHO  (GOPMYIHpPYS  TIOMCKOBBIM  3armmpoc,
HaXOJWUTh MYTH OIpPENEICHHs JOCTOBEPHOCTH IMOyYeHHOW WH(POpMAIUU
Ha OCHOBE MMEIOIIUXCS 3HAHUI U JTOTIOJTHUTETHHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3aJlaHUM HAy4YHO-
HOMYJIAPHYIO JIUTEpaTypy (U3HUECKOTO COJCpXKaHUsS, CIPaBOYHBIC
MaTepuainbl, pecypchl cetu  WHTepHer, BiameTh  npuéMaMu
KOHCTICKTHPOBaHUS TEKCTa, MpeoOpa3oBaHus HMHMOpPMALUKA W3 OTHOU
3HAKOBOM CHCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHbBIE TMHCHMEHHBIE W YCTHBIE COOOINCHHS Ha
OCHOBE UH(OpMalMK U3 HECKOIBKHUX HCTOYHUKOB (PU3HUECKOro
cojiep>KaHus, MyOJIMYHO TMPEJCTaBIATh PE3yJbTaThl MPOCKTHOW WU
UCCIIE0BATENBCKON AEATENBHOCTH MPU 3TOM TPAMOTHO HCIIOJIb30BaTh
U3YYCHHBI TOHSATUIHBIM armapaT H3ydaemMoro pasfena (Qusuku u
COMPOBOXK/IaTh BBICTYIUICHHE TPE3CHTAIMEeH C y4E€TOM OCOOCHHOCTEH
ayIUTOpUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHoBaHue KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (pPOBbIE)
pa3jiejioB U TeEM KonTpoJibHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NporpamMmabl padoThI padoThI
Pasznen 1. ®u3uka v €€ poJib B MO3HAHUU OKPY/KAKOLIEro Mupa
®usznka — HayKa o
1.1 i 2
pupoze
duznyeckue
1.2 4 3
BEITUYUHBI
EcrectBeHHO-
13 Hay4YHBIH METOJ 2 1
MO3HAHUS
Uroro no pazneny 8
Pa3nen 2. [lepBoHavaibHbIe CBe/ICHUS O CTPOEHHUH BelIeCTBA
2.1 Crpoenue BeiecTBa 2 1
JBr>xeHue u
2.2 B3aUMO/IECTBUE 4 2
YaCTHI] BEUIECTBA
ArperaTtHbie
2.3 P 1
COCTOSIHMSI BEIIECTBA
Hroro no pazneny 7

Paznen 3. /IBu:keHHe U B3aMOJeliCTBHE TeJl




31 MexaHnueckoe 10

IBIDKECHUE

Nuepuus, macca,

3.2 9
IUIOTHOCTH

3.3 Cwta. Bunsl cun 15

Hroro no pazneny 34

Pasnen 4. JlaBienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB

Hasnenue. [lepenaua
JIaBJICHUSA TBEPIABIMU
4.1 TelIaMHu, 5
JKUJIKOCTSIMH 1

rasamu

4.2 JlaBiieHHE KUIKOCTH 6
AtMocdepHOE

43 Pep 5
aBJICHUE

JlewcTBrE KUAKOCTH

¥ Ta3a Ha
4.4 .. 12
MOTPYKEHHOE B HUX
TEI0
Hroro no pazaeny 28
Pa3nen 5. PaGoTa u MOIIHOCTB. DHeprus
51 Pabora 1 MoIHOCTE 6
IIpoctrie
5.2 P 8
MeXaHU3MbI




Mexaandeckast
5.3 5
SHEPTUs
Hroro mo paznmeny 19

Pasnea 6. IloBTopuTe/ IbHO-000011ar01IIMIT MOYIb

[ToBTOpUTETHHO-
6.1 00oO0Laronuii 6
MOJTyJb
Hroro no pazneny 6
OBIIEE KOJIMYECTBO

102

YACOB I10 ITPOTPAMME




8 KUIIACC

HanMeHOBaHHEe KoandecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (pOoBbIE)
pa3ejioB H TeEM KonTtpoibublie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMporpamMMsl padoThbI padoThbI
Pasznea 1. TerioBble siBJIeHUSA
11 CtpoeHue 1 CBOMCTBa 6
' BEIECTBA
12 TemoBbIe TpoITECChI 33 1 6.5
Hroro no pazneny 39
Pasznen 2. JjiekTpuUyecKre 1 MATHUTHbIE SIBJICHUS
DneKTpuuecKue 3apsibl.
2.1 3apsKeHHbIE TeJla U UX 9 1
B3aUMOJICHCTBUSA
ITocTostHHBINM
2.2 . 31 1 10
3JIEKTPUYECKUIN TOK
2.3 MarsuTHBbIE SIBJICHUS 11 4
DJIeKTpOMarHuTHast
24 7 1 1
WHIYKIUS
Wroro no pazneny 58

Paznen 3. [loBTopuTe/ibHO-0000111a10 NI MOYJIb

3.1

[ToBTOpHTENBHO-
00001IatoIHKi MOTYITb

5




Hroro no pazaeny

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

22.5




9 KUIIACC

HanMeHOBaHHEe KoandecTBO YacoB
Ne DJIeKTpOHHbIe (LM (pOoBbIE)
pa3ejioB H TeEM KonTtpoibublie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMporpamMMsl padoThbI padoThbI
Paszngen 1. Mexannueckue siBJeHUS
MexaHndeckoe
1.1 NBIDKEHHUE U CIIOCOOBI 30 4
€ro OIMCaHus
1.2 BsanmoneiictBre Ten 18 4
1.3 3aKOHBI COXpaHEHUS 15
Hroro no pazneny 63
Paznen 2. Mexannueckne KoJieOaHHUS U BOJHBI
MexaHuueckue
2.1 8 3.5
KOJICOaHH S
MexaHndecKre BOITHEL.
2.2 10 3
3ByK
Hroro mo paznmeny 18

Pa3nen 3. 3J'leKTpOMaFHI/lTHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

3.1

DJIEKTPOMarHuTHOE
1oJje u
3JIEKTPOMArHUTHbIE
BOJIHBI




Hroro no pazneny 6

Pa3gea 4. CBeToBbI€ AABJICHUSA

3aKOHEI
4.1 8
pacmpocTpaHeHHUs CBETa

JIMH3BI 1 OLITHYECKUE
4.2 6
npuOopsI

Pasnoxenue 6emoro
4.3 2
CBETa B CIIEKTP

Wroro mo pazneny 16

Paznena 5. KpanroBnble ABJIeHUA

Hcnyckanue n

5.1 MOTJIOLIEHHUE CBETA 4
aTOMOM
Crpoennie aTOMHOI0
5.2 P 5
snpa
5.3 SnepHble peakuu 7
Uroro no pazneny 16

Pazgen 6. IloBTopuTe/ibHO-0000111a101MI MOYJIb

MexaHuyecKkue sIBJICHUS
6.1 (TOBTOpUTENBHO- 6
000011aroIHi MOIYIIb)

TemnsoBele siBIEHUA
6.2 3

(OBTOpPUTENIBHO-




0000IIAOIINI MOJTYJIb)

ONEeKTpOMarHUTHBIE
SBJICHUS
6.3

(IOBTOPUTENIBHO-
00001IaI0IINIA MOTYJIb)

CBeTOBbIE SIBJICHUS
6.4 (TOBTOPUTEIIBHO-
000011atoIMi MOIYIIb)

[ToBTOpUTENBHO-

6.5 .
00o0u1aomuii Moaynb

Hroro no pazaeny

17

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

26.5







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHnTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoTbI

Jara
U3ydeHus

DJIEKTPOHHBIE
uudgposbie
o0pa3oBaTejibHbIE

pecypcbl

®du3ukKa — HayKa O
npupoze. SBnenns
IIPUPOJIBI

duznueckue ABICHUA

dusndyeckue BEINIHHEI.

Pasmepnocts. Pusnueckue

npubopsl. [TorpenrHoctu
IIPU NPSAMBIX U3MEPEHUSIX

VYpok-uccienoBanue
"U3mepeHne TuHEHHbIX
pa3MepoB Tel U
MIPOMEXKYTKOB BpeMEHH "

JlaGoparopHas pabota
"N3mepenne o0bEMa
JKUIKOCTH U TBEPAOTO
Tena"

JlaboparopHas pabora
"Onpenenenue pasmMepoB
MaJibIX Tesl. Meton psioB"




Metoabl HAy4HOT O
no3nauus. Onucanue
(bu3MYECKUX SBICHUN C
HOMOIILIO MOJIEIEr

Ypok-uccienoBanue
"[IpoBepka runmoTe3bl:
JAIbHOCTH I10JIE€TA IapuKa,
IyLEHHOT O
TOPU30HTAIBHO, TEM
OoJIbIle, YeM OOJIbIIIE
BbICOTA ITycKa"

CrtpoeHue BeliecTBa.
OnbIThI, TOKAa3bIBAIOIINE
IMCKPETHOE CTPOCHHE
BEIIIECTBA

10

JlaboparopHnas pabora
"Onenka auaMerpa aroma
METOJIOM PSIOB (C
WCTIOJIb30BaHHEM
¢dororpaguii)"

11

Ypok-uccienoBanue
"HabntoieHre TermioBoro
pacIIMpEeHHUs ra30B.
OMBITHI 110 OOHAPYKEHUTO
JEUCTBUS CUII
MOJIEKYJIIPHOT O
NpUTSHKEHUs"




12

JIBrokeHHE 4acTHIl

Bemecta. Auddysus.
bpoyHOBCKOE BUKEHHE

13

Ypok-ucciie1oBanue
"Habnroneuue u
00BsICHEHHE OPOYHOBCKOTO
nBrokeHus u quddysun”

14

B3auMoeiicTBre YacTHIL
BEILIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE

15

ArperatHble COCTOSIHUS
BemecTBa. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI
BO/IbI

16

MexaHnnyeckoe IBUKECHUE.
IlyTs, Tpaekropus,
IIEPEMELICHHE

17

PaBHOMepHOE 1
HEPaBHOMEPHOE
nBuxeHue. CKopocTh

18

Haxoxnenue ckopoctu,
IIyTU U BPEMEHU IIPU
PaBHOMEPHOM
NPSAMOJIMHETHOM
JBUKEHUH

19

JlaboparopHas pabora




"OnpeneneHne CKOpOCTH
PaBHOMEPHOTO JBMKCHUS'

'

20

I'paduxnu
IIPSIMOJINHEWHOT O
PaBHOMEPHOT'O IBUKECHUS

21

Pemenue 3amau mo reme
"Pacuet cpenneit
ckopoctu"

22

Jlaboparopnas pabora
"Onpenenenne cpeaHei
CKOPOCTH CKOJIbKEHUS
Opycka Uiy IapuKa mo
HaKJIOHHOM TIOCKOCTH"

23

OTHOCHUTEIIFHOCTD
nBrokennsa. CioxxeHue
CKOpOCTEH IIpU
MapaiebHOM JBUKEHUU

24

[TonydyeHnue u aHaU3
rpauKOB 3aBUCUMOCTH
MYTH U CKOPOCTH
JIBVDKEHUS OT BPEMEHU

25

Pemenue rpaduyeckux
3a7a4 mo reMe "MexaHuka.
PaBHOMEpHOE
IIPSIMOJIMHEWHOE
JIBIDKeHHNE"




26

SIBrnenne nHepunn. 3aKoH
HHEPLUHA

27

BsauMoeiicTBre TEN Kak
IMpu4yrnHa U3MCHCHU A
ckopocTu. Macca Teina Kak
Mepa UHEPTHOCTH Tena Mpu
MOCTYNAaTCJIIbHOM
JBUKEHUU

28

Ypok-ucciienoBaHue
"CpaBHeHuE Macc 1o
B3aUMOAEHCTBUIO TEN"

29

IInoTHOCTH BCIICCTBA

30

JlaGoparophas pabota
"Onpenenenue mI0THOCTH
TBEPIOTO Tena"

31

Pemrenue 3amgad mo teme
"Macca tena. IlimoTHOCTE
Belecrsa"

32

CMecH U CIJIaBhI.
[ToBepxHOCTHAS 1
JIMHENHAA TUIOTHOCTD

33

Ilonrorosxka K
KOHTPOJIBHOH paboTte 1o
TeMe "Pu3nKa — Hayka o
HIPUPOJIE.
[TepBoHauanbHbIC




cBeleHus 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU
BelrecTsa. Mexanuka"

34

KontponbHas pabora no
TeMe "Pu3nKa — Hayka o
HPUPOJIE.
[TepBoHauanbHbIE
CBeJleHHs 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUHU
BeuecTBa. Mexanuka"

35

Cuia. SIBineHue TAroTeHus.
Cuia TsKecT

36

N306paxenue cui.
Pemenue 3agad mo Teme
"OnpenesneHue CUibl
TsDKECTH"

37

Cuna ynpyroctu. 3akoH
I'yka

38

Bec Tena. U3mepenue cuit.
JunamomeTp

39

Ypok-uccienoBanue
"Habnronenue n3MeHeHus
CKOPOCTH TIPH
B3aNMOAEUCTBUU TEI"

40

Pemrenue 3amgaud mo teme
"Cuna ynpyroctu. Bec




Tena"

41

JlaGoparopHas pabota
"OMNBITHI,
JEMOHCTPUPYIOILNE
3aBHCUMOCTb PACTSKEHUS
(medopmarun) mpyKUHBI
OT MIPUJIOKEHHOM CHITBI"

42

Cuna tpeHus

43

CnoxeHue Ccuil.
PaBHOpelicTBYIOIIASA cHIla

44

Pemrenue 3amad mo teme
"CI1okeHue Cul.
PaBnonelicTBytomas cuna"

45

Pemtenue 3amad mo teme
"BzaumonencTBue Tell.
Cuiel B MexaHuke"

46

Pemenwue 3anau no teme
"Cuna tpenus". Ypok-
HCCIIEIOBAHUE 11O TEME
"UccnenoBanue
3aBUCUMOCTH CHUJIBI TPEHUS
OT ILJIOILAU
COMPUKOCHOBEHUSA"

47

JlaGoparophas pabota
"ONBITHI,

JEMOHCTPUPYIOILIHE




3aBHCUMOCTb CUJIBI TPEHMUSI
CKOJIBYKEHUS OT CHIIbI
JIABJICHUA U XapaKTepa
CONPUKACAIOIINXCS
noBepxHocreil"

Pemrenue 3amgaud mo teme

48 "B3auMonencTBue Tel.
Cunsl B MexaHuke"
KontponbHas pabora no

49 Teme "B3aumonelicteue
Ten"

50 JlaBneHue TBEPABIX TEIl
YPOK-2KCIIEPUMEHT

51 "Cnioco0sI onpeaeneHus
JaBJIeHUs TBepAOoro tena"
Ypok-uccienoBanue

52 "3aBUCHUMOCTD JaBJICHUS
rasa ot Temieparyps!"”

53 JlaBineHue KUAKOCTEH 1
ra3oB. 3axoH [Tackais

54 IIneBMaTHueckue
YCTpOMCTBa

55 3aBUCUMOCTD JIaBICHUS
KHUIKOCTH OT TIIYOHHBI

56 I'mapocrarnyeckuil

napasiokc




57

VYpok-tipoekt "U3yueHue
COOOIIAIOIINXCS COCYIOB'

'

58

VYpok-koHbepeHus
"T'unpaBnuueckue
MeXaHU3MBbI"

59

Hcnonn30Banne BEICOKHUX
JaBJICHUN B COBPEMEHHBIX
TEXHOJIOTUAX

60

Pemenwue 3amad mo reme
"JlaBJIeHHE KUIKOCTH"

61

AtMmocdepa 3emnu u
[IPUYUHBI €€
CYLLECTBOBAHUS

62

Ypok-uccienoBanue
"[IposiBieHue aencTBus
aTMOC(epHOro aBieHus"

63

N3mepenne armochepHoro
nasienus. OIbIT
Toppuuennu

64

3aBUCUMOCTh
aTMoc(epHOro JaBiIeHus
OT BBICOTBI HaJ| YpOBHEM
Mops. [Ipubopsr qis
U3MepeHus: aTMOc(hepHOro
JIABJICHUS

65

bapomerp-anepous.




ATMocdepHoe aBieHre
Ha pa3sjIM4YHbIX BbICOTAX

66

BriTankuBaromnas cuia.
3akoH Apxumena

67

Pemrenue 3amgad mo teme
"3akon Apxumena"

68

Ypok-uccienoBanue
"JKCcrepuMEHTAIBHOE
OOHapyXeHHE AeUCTBUS
KHUJIKOCTH U raza Ha
MIOTPYKEHHOE B HUX TeN0"

69

JlaboparopHas pabora
"Onpenenenue
BBHITAJIKHBAIOIICH CHJIBI,
JENCTBYIOLIEN HA TEIO,
MOTPYXEHHOE B KUJIKOCTH"

70

IlnaBanue Ten

71

JlaboparopHas pabora
"UccnenoBanue
3aBHCHMOCTH Beca Tesa B
BOZIE OT 00BbEeMa
MOIPYKEHHOU B KUIKOCTh
yacTu Tena”

72

BoznyxomnnaBanue.
[lnaBanue cynoB

73

Pemienue 3aga4 mo teme




"3akoH Apxumena.
VYcnoBus miasanus tea”

74

Pemrenue 3amad mo teme
"JlelicTBHE KUJIKOCTH U
ra3a Ha IOrpy>K€HHOE B
HHUX Teo"

75

YPOK-IIpOEKT
"KoHcTpynpoBanue
apeoMeTpa WM JIOAKU U
OIpe/IeIICHHE
rpy3000a6EMHOCTH "

76

ITonrorosxka K
KOHTPOJIbHOH pabore 1o
teme "JlaBieHue TBepIbIX
TeJ, )KUAKOCTEH 1 ra3oB"

77

Kontponbhas pabora mo
Teme "JlaBieHue TBEpIIbIX
TeN, )KUIKOCTEH U ra3oB"

78

Mexanuyeckas pabora

79

MomHocTh

80

Pemenue 3agay Ha
orpejieiecHue padoThl U
MOIITHOCTH

81

Pabora cytel TSKECTH 1
CHJIBI TPEHUS

82

Pemenue 3agay no reme




"Pabora cuibl TSKECTH U
CHJIBI TpeHUS"

83

Ypok-uccienoBanme
"PacyéTr MOIIIHOCTH,
pa3BUBAEMOM IPU MOAbEME
o jectuune"

84

HpOCTLIe MCXaHU3MbI

85

Mowment cuibl. [IpaBuio
MOMEHTOB

86

JlaGoparopHas pabota
"N3ydeHue npasuia
phIyara Jjist OJIBHYKHOTO U
HEMOJBUKHOT'0 OJIOKOB"

87

"3omnoroe npasuio"
MEXaHHUKU

88

Ypok-npoekr
"[IpoekTupoBaHue
MIOJIMCIIACTOB C 3aJJaHHBIMU
napamerpamu”

89

VYpok-koHpepeHus
"IIpocTeie MEXaHU3MBI B
OBITY, TEXHUKE, KHUBBIX
opranusmax"

90

Koaddunuent nonesnoro
JEUCTBUS MPOCTHIX
MEXaHHU3MOB




91

JlabGopaTopHas pabota
"Onpenenenne KII1]
MOJIBUYKHOTO U
HEMOABIKHOr0 0JIOKOB"

92

Mexanuyeckast SHEpTHsl.
Kunetnueckas u
IIOTCHIIUAJIbHAA 3HCpFI/I$I

93

3aKOH COXpaHEHUS
MEXaHUYECKOM SHEprun

94

YPOK-3KCIIEPUMEHT
"JKCepUMEHTAIIBHOE
OIpENIETICHUE U3MEHEHHUS
KMHETUYECKOU U
MIOTEHLUATIbHON YHEPTUU
IIPY CKaTBIBAaHUU TEJIA T10
HAKJIOHHOM miiockocTu"

95

ITonroroBsxka K
KOHTPOJIBHOH padoTte 1o
TeMme "Pabora 1 MOIIHOCT.
Oneprus"

96

KonTponbHas padora o
TeMme "PaboTra ¥ MOIIHOCTE.
Oneprus"

97

Pab6ora ¢ TekcTamu 110
Teme "MexaHnyecKkoe
nBmxenue"




98

Pabora ¢ TekcTamu o
teme "CtpoeHue
BemecTna"

99

Pabora ¢ Tekctamu 1o
teme "Cuiibl B mpupoze”

100

PabGora ¢ TekcTaMu 1o
teme "JlaBieHue TBEPAbIX
TeN, )KUIKOCTEH U ra3oB"

101

Pabora ¢ Tekcramu no
teme "OHeprus"

102

Pabora ¢ Tekcramu o
teme "TIpocThie
MEXaHU3MBI"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

23




8 KUIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KonTtpoJubnblie

Bcero
padoThbI

IIpakTH4eckue
padoThbI

JlaTa
U3y4YeHH s

JIeKTPOHHBbIE
uudposbie
o0pa3oBaTesibHbIE

pecypcsl

OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OIBITHHIE
MOATBEPKICHUS

Macca u pa3mep aTOMOB U
MOJIEKYJ

Mogenu TBepIOro, KHUIKOTO U
ra3000pa3HOro COCTOSIHUI
BeIIeCTBA

VYpok-KkoH(pepeHus
"Kpucraminueckue u
amopdusie Tena. ['paden.
[TomyyeHne NCKyCCTBEHHBIX
asMasoB"

CMauuBaHue U KalnmnuJIAPHOCTD.

HOBerHOCTHOC HaTsXKCHHUC

TeruioBoe pacumpenue u
CHKaTHe

TeroBoe ABUKEHUE.
Temneparypa




TeMmriepaTypHbI€ IIKAJIbI

BuyTpenHss sHeprus u
CIOCOOBI €€ N3MEHEHU

10

Buapl Terionepenaun

11

VYpok-koH(pepeHus

"M crionb30BaHNE TEIMIIOBBIX
CBOMCTB BEILIECTB U MAaT€pUAIIOB
B LIEJISIX dHEprocoepexeHus "

12

KomunuecTBO TEMIOTHI.
VenpHasg TEIUIOEMKOCTE

13

VYpok-uccnenosanue "IIpoBepka
TUIOTE3bI TUHEIHHON
3aBHCHUMOCTH JUIMHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl"

14

YpaBHEHHE TEIUIOBOrO OanaHca.
TennooOmeH u TemnoBoe
paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlaboparopHast pabora
"UccnenoBanue IBIEHUS
Ter1I000MeHa MPH CMEIIUBAHHH
XOJIOIHOM U TOpsiueit BosbI"

16

Pemrenue 3amad mo teme
"Term1o00MeH U TEIIOBOE
paBHOBecue"




17

JlabGopaTopHas pabota
"Onpenenenne KoJInuecTa
TEIUIOTHI, TOTYYEHHOTO BOAOH
IIpH TEIJI000MEHe C HarpeThIM
METaJUTMYECKUM ITUIHHAPOM"

18

[naBnenue u oTBEpCBaHUE
KPUCTAJUIMUYECKHUX BEIIECTB.
V nenpHasg TEMIO0TAa IIABICHUS

19

Pemenue 3amag mo Teme
"[1maBneHue U OTBEpJICBaHUE
KpUCTAJUITMYECKUX Ten"

20

Jlaboparopnas pabora
"Onpenenenne yaenbHOU
TETUIOTHI TUIaBJIEHUS Jibaa"

21

Ypok-uccienoBanue
"CpaBHeHUE IPOLECCOB
IUTaBJICHUS KPUCTAININYECKUX
TE€J U pa3MArdeHus npu
HarpeBaHuu aMmop(HbIX Ten"

22

[TapooOpa3oBanue u
KOH/eHcanus. Micnapenue

23

Kunenue. Y nenpHast Temiora
napooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATypPhbl
KHUIIEHUS OT aTMOc(epHOro
JaBJICHUS




24

Pemrenue 3amgau mo teme
"TlapooOpa3oBaHue 1 KureHue"

25

Ypok-uccienoBanme
"O0ObsACHEHNE 3aBUCHUMOCTH
TEeMIEPaTyphbl KUTICHUS OT
nmaBjeHUS"

26

HacepiieHupiii u
HEHACBIILICHHBIN Tap.
BirasxxHOoCTB BO31yXa

27

Brnaxnocts Bo3iyxa u eé
u3Mepenue. JlaboparopHas
pabora "OmnpeneneHue
OTHOCHUTEJILHON BIAXKHOCTH
BO3qyXxa"
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28

Pemrenue 3amad mo teme
"BiaaxHOoCTh"

29

Pemenue 3amag u ananus
CUTYaLIU, CBI3aHHBIX C
SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCaAlIUuu

30

DHeprus TOIUIUBa. Y IeibHas
TEIJIOTa CTOPAHUS

31

[IpuHUMIBI paOOTHI TEMIOBBIX
JBUTATEICH

32

[TapoBas TypOuna. J[Burarens
BHYTPEHHET0 CTOpaHus




33

KIIJI TermoBoro asuraTes

34

Pemenue 3amau mo teme "KITJ]
TEIJIOBOrO ABUTATEN"

35

Vpok-xoudepenis "Tennosbie
p p

JIBUTATEIN U 3aIIUTa
OKpyXxarole cpeabl”

36

TennoBbie MOTCPHU B TCINIOCCTAX

37

3aKOH COXpaHEHUs U
IIpeBpalleHus DHEPTUU B
MEXaHUYECKUX U TETTOBBIX
nporeccax

38

[ToaroroBka K KOHTPOJIbHOM
pabore 1o Teme "TernmoBsie
sBaeHUS. MI3MeHeHne
arperaTHbIX COCTOSTHUI
BelecTna"

39

KonTtponbsHas pabora 1o reme
"Ter1oBbIE SIBIEHHUS.
N3menenue arperaTHeIxX
COCTOSHUH BeriecTBa"

40

Onexrpuszanus tein. JBa pona
3aps1/10B

41

Ypok-uccnenoBanue
"UccnenoBanue criocodb0B
Pa3IMYHBIX BEILIECTB
Ha3JIEKTPU30BbIBATHCA"




42

B3anmoneiicTBre 3apsKEHHBIX
ten. 3akon Kynona

43

DIIEKTPUYECKOE TTOJIE.
Hanpsox€nnocTs
3JEKTPUYECKOTO MOJS.
[Tpunun cynepno3uuun
BJIEKTPUYECKUX TOJIET

44

Hocurenn anexrpuyeckux
3apsAA0B. DJIEMEHTAPHBIN 3aps.
Crpoenue aroma

45

3aKOH COXpaHEHHUs
AIIEKTPUYECKOTr0 3apsiia

46

[IpoBOAHMKY, TUINEKTPUKH U
MOJTYIIPOBOTHUKHU

47

Ypok-koHpepeHIus
"DnekTpu3anus B
IIOBCEIHEBHON XU3HU"

48

Pemenue 3amad mo teme ""3akoH
COXPaHEHUS AIEKTPUIECKOTO
3apsiaa”

49

DNEKTPUUECKUH TOK.
VICTOUYHUKH 3IIEKTPUUYECKOTO
TOKa

50

Ypok-uccienoBanue
"UccnenoBaHue IeicTBUS
ANEKTPUYECKOrO OIS Ha




MPOBOJHUKH U JUAJIEKTPUKHU"

51

BHGKTpI/ILIeCKI/Iﬁ TOK B MCTaJllIaX

52

DNEKTPUUYECKUH TOK B
AKMJIKOCTAX U ra3ax

53

DeKTpruyecKas LeMb

54

Cuna toka. Amnepmetp

55

DNeKTpUYECKOe HalpsHKEHUE.
Bonbr™meTp

56

JlaboparopHas pabdora "COopka
Y UCTIBITAHUE IEKTPUUECKOM
€U MOCTOSHHOro ToKa"

57

3aBHCUMOCTH CHJIBI TOKA OT
HanpsbkeHud. 3akoH Oma Jyist
y4acTka Ienu

58

JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, IPOTEKAIOIIET0
4yepe3 pe3sucTop, oT
HaNPsDKEHUS HA PE3UCTOPE U
COMPOTUBJIEHUS pe3ucropa’

59

DneKTpuUecKoe
CONPOTUBJICHHE. Y IEIbHOE
COIPOTHUBIICHHE

60

JlabGopaTopHas pabora
"Onpenenenue yaeinbHOro
COINPOTHUBJIEHUS TPOBOIHUKA"




61

Pemrenue 3amgau mo teme
"DneKTpuuecKoe
CONPOTUBJIEHUE. Y IETIBHOE
conpoTuBieHue"

62

Pertennie 3amau mo teme "3akoH
Oma"

63

ITocnenoBarenbHOE U
[IapaJUIEIbHOE COCIUHEHUS
IIPOBOJTHUKOB

64

JlaboparopHas pabora
"IIpoBepka npaBuiia CI0KEHUS
HanpsHKEHUU MpU
MOCJIe0BATEIbHOM
COEJMHEHUHU JIBYX PE3UCTOPOB"

65

Pemenue 3aga4 mo teme
"I[TocneqoBaTenbHOE U
MapajuieIbHOE COSAMHEHUS
IIPOBOJAHUKOB"

66

JlaGopaTopHas pabora
"IIpoBepka npaBuiia AJ1sl CHIIbI
TOKa IPH MapajlieIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenne 3a1au Ha mpUMeHEeHNE
3akoHa OMma U1l pa3IuyHOro
COEIMHEHHUSI IPOBOITHUKOB

68

O/1C u BHYTpEHHEE




COIIPOTUBJICHUE HCTOYHUKA
Toka. 3akoH OMa s TIOTHOM
e

69

Pemenue 3amau mo reme "2DJ1C,
BHYTPEHHEE COMPOTUBIICHUE
HCTOYHMKA TOKa. 3akoH OMa
JUUTS TIOJTHOM 1eny"”

70

JlaboparopHnas pabora
"Onpenenenne IC u
BHYTPEHHETO COMPOTUBIICHHSI
HMCTOYHMKA TOKA"

71

[TpaBuna Kupxroga

72

JlaGoparophas pabota
"ITpoBepka mpasun Kupxroga"

73

VYpok-uccinenosanue "M3yuenue
BOJIBT-aMIIEPHBIX
XapaKTePUCTUK HETMHENHBIX
3J€MEeHTOB"

74

Pabota snekTpuueckoro Toka.
MOIIIHOCTb 3JIEKTPUUYECKOTO
TOKa

75

JlaGopaTopHas pabora
"Omnpenenenne pabOThI U
MOIIIHOCTH 3JIEKTPUYECKOTO
TOKa"

76

3akoH Jlxoynsa-Jlenua.




[ToTpebuTenu 3J1eKTpUIECKOro
Toka. KopoTkoe 3ambikanune

77

VYpok-koHbepeHus
"OObsICHEHHE U TIPUHIIUTT
JIECHCTBUS JOMAITHUX
3JIEKTPOHArPEBATEIBHBIX
npubopoB”

78

[ToaroroBka K KOHTPOJIBHOM
pabote 1mo Teme
"DeKTpUYECKUEe 3apsiibl.
3apspKeHHBIC TeNa U UX
B3aumoencTBus. IlocTosTHHBIN
3JEKTPUYECKUH TOK"

79

Kontponbhas pabota mo teme
"DJIeKTpUYECKHUE 3apsiibl.
3apspKeHHBIC TeNa U UX
B3aumoencTBus. IlocTosTHHBIN
AJIEKTPUYECKUN TOK"

80

ITocTossHHBIE MATHUTEL.
MaruautHoe nojie 3eMIIH U €ro
3HAUYECHUE [UIS )KU3HU Ha 3eMile

81

VYpok-uccinenopanue "M3yuenune
MarHUTHOT'O MOJIST TOCTOSHHBIX
MarHuTOB NPU UX 0ObEIMHEHUH
U pasjaesieHnu. Buzyanuzarus
I10JIS IOCTOSIHHBIX MArHUTOB"




82

OnbIT OpcTena. MarautHoe
TI0JIE AIEKTPUIECKOr O TOKa

83

OnbiT AMniepa. MarautHoe
I10J1€ KaTYLIKH C TOKOM.
[IpuMeHeHne >1eKTPOMarHuTOB
B TEXHHKE

84

Cuna Amniepa u onpezeneHue
€€ HanpaBIICHUS

85

Pemrenne 3amau mo treme "Cuia
Awmriepa u onpeneneHue eé
HanpasyieHus"

86

DNEeKTPOABUTATEIb
MIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
3JIEKTPOJBUIATENICH B
TEXHUYECKUX YCTPOICTBAX U HA
TpaHCIIopTe

87

JlabopaTopnas pabora
"N3ydeHue nencTBus
MAarHuTHOrO I10JI1 Ha
MPOBOJHUK C TOKOM"

88

VYpok-koH(pepeHus
"[IpakTHyeckoe MpUMEHEHUE
3JICKTpOBUTATENCH "

89

JlabGopaTopHas pabora
"KoHcTpyHpoBaHUE U U3yYeHHE




paboThI BIIEKTpOABUTATENS "

90

JlaGoparopHas pabota
"N3mepenne KII
3JIEKTPOJABUIATEIILHOM
yCTaHOBKHU"

91

OmnbiTel @apanes. 3akoH
3NIEKTPOMArHUTHOU MHIAYKIIUU.
[IpaBuiio JIenna

92

Ypok-uccienoBanme
"UccnenoBanue U3MEHCHHI
3HAYEHUS U HAIIPaBJICHUS
WHAYKIIMOHHOT O TOKa"

93

Pertenne 3amau mo teme "3akoH
3JICKTPOMArHUTHON MHIYKITHH.
IIpaBuino Jlenna"

94

Onekrporeneparop. Criocoos!
MOJTyYEHUSI DJIEKTPOIHEPTUN

95

VYpok-koH(pepeHIus
"DnexTpocTaHIIMU Ha
BO300HOBJISIEMBIX HCTOUYHUKA
sHeprud. [IpoOieMbI IKOTOTHH.
TonnuBHBIE 7IEMEHTHI U
3JeKTpOoMOoOHIH "

96

[ToaroroBka Kk KOHTPOJIBHOM
pabore 1o Teme
"DeKTpOMarHuTHHIE SIBJIEHUS"




KonTtponbhas pabora
"DeKTpOMarHuTHHIE SIBJICHUS"

97

08 Pabora ¢ TexcTtamu o TeMe

"TerutoBble ABICHUA"

Pabora ¢ Texctamu o TeMe
99 "DNeKTpUUECKUE 3apsiibl.

3apsiKEHHbIE Tela U UX
B3anMoiecreue"

Pabota ¢ Tekctamu 1o Teme
100 "TIOCTOSTHHBII AJIEKTPHYECKHIA

TOK

101 Pabora ¢ TexcTamu o Teme
"MaruuTtHble gaBiaeHus"

PabGora ¢ TekcTaMHu 10 TEME
102 "DIeKTpOMarHuTHas
UHAYKIUA"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102
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9 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoibnblie
padoThbI

IIpakTHyeckue
padoTbI

Jara
HU3yYeHHsl

JJIeKTPOHHBbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcsl

MexaHuueckoe IBUKEHHUE.
MarepuanbHas TOYKA.
Cnoco0bI omucaHust
MEXaHUYECKOr0 JBMIKCHHUS

Cucrema orcyera.
OTHOCUTEIEHOCTD
MCEXAaHUYCCKOI'O IBUKCHUS

BGKTOpHHe BCJINYHNHEBI,
ornepanuu ¢ BEKTOpamMu,
IIPpOCKIHMKU BCKTOPOB

Panuyc-Bexrop
MaTepUAIbHON TOYKH,
nepeMelieHe Ha
IIJIOCKOCTH

PaBrOMEpHOE
MPSIMOJIMHEWHOE IBUYKEHUE

Pemenue 3amau mo reme
"PaBHOMEpHOE
MIPSAMOJINHEVHOE
nBrokenue"




HepaBnomepnoe
MIPSIMOJINHEWHOE
nsuxeHue. Cpenssas u
MI'HOBEHHasi CKOPOCTh TeJa
IIpY HEPAaBHOMEPHOM
JBUKCHUU

JlaboparopHast pabora
"Onpenenenue cpenHen
CKOPOCTH CKOJIbKCHHS
OpycKa WU IBHKEHUS
IIapHKa 110 HAKJIOHHOW
IJ10cKOCTH "

PaBHOyckOpenHOE
MIPSMOJINHEWHOE
JIBHKEHUE. Y CKOPEHHE

10

CxopocTh
PaBHOYCKOPEHHOT' O
HPSIMOJTMHEHHOT O
nsuxenus. ['padux
CKOpPOCTH

11

Pemenne 3aga4 mo teme
"CkopocTb
PaBHOYCKOPEHHOT O
MIPSIMOJINHEWHOT O
NIBYOKEHUA"

12

IIepememienue npu
PaBHOYCKOPEHHOM




NPSAMOJIUHEHHOM
ABUKCHU N

13

JlaGopaTopHas pabora
"Onpenenenne yCKOpeHus
Tena npu
PaBHOYCKOPEHHOM
JIBUKCHHH 110 HAKIIOHHON
IJI0CKOCTH "

14

Pemenue 3amau o reme
"[lepemernienue npu
PaBHOYCKOPEHHOM
IPSIMOJINHEWHOM
IBIKeHUN"

15

JlaGoparophas pabota
"UccnenoBanue
3aBUCUMOCTH IyTH OT
BpPEMEHH MPU
PaBHOYCKOPEHHOM
NBIDKEHNN 0€3 HaYyaJIbHOMH
ckopoctu"

16

I'paduueckas
UHTEPIIpETALINS
YCKOpEHUS, CKOPOCTH,
IIPOWIEHHOT' O IyTH U
MIEepEMELICHUS ISt
MPSAMOJIMHENHOT O
JIBUKECHUS




17

Pemrenue 3amgau mo teme
"I'paduueckas
HWHTEpIpeTaius
YCKOpPEHHSI, CKOPOCTH,
IIPOWJIEHHOT O IyTH U
nepeMenieHus s
MPSAMOJIUHEHHOT O
IBYDOKEHNA"

18

YckopeHue cBOOOTHOTO
nanennsa. Oneitel INanuies

19

Pemrenue 3amad mo teme
"YckopeHnue cBOOOTHOTO
nageHusa"”

20

JIBmxeHue Tena,
OpOIIIEHHOTO MO/ YTIIOM K
TOPU30HTY

21

Pemrenue 3amgad mo teme
"JIBUXKEHUE Tea,
OpOIIEHHOT O O] YIJIOM K
TOPU30HTY"

22

JlabopaTtopHas pabora
"UccnenoBanue IBUKEHUS
Tena, OpOIIEHHOr0 MO/
yIJIOM K TOPU30HTY"

23

Pemenue 3agau no teme
"J|BMKEHHUE 1O




JNEUCTBUEM YCKOPEHHUS
cBOOOHOTO MageHus "

24

JIBM>KEHUE 110 OKPY>KHOCTH

25

Jluneiinas u yriosas
CKOPOCTh, IEPHOJT U
4acToTa

26

CKopocTb U yCKOpEHHE
IPU JBMKEHUH 110
OKPY>KHOCTH

27

Pemrenue 3amay no reme
"JIBHKEHUE T10
OKpYXHOCTH"

28

VYpok-koHpepeHuus
"Pacno3naBanue u
MPUOIMKEHHOE OIMCAHKE
Pa3IUYHBIX BHJIOB
MEXaHUIECKOrO
nBIxeHua"

29

IToaroroska k
KOHTPOJILHOH padoTe 1mo
TeMe "MexaHn4yecKoe
JBIKEHUE U CIIOCOOBI €r0
onucaHus"

30

Kontponbhas pabora mo
TeMe "MexaHnueckoe
IIBUJKEHUE U CIIOCOOBI €r0




onucagusa"

31

[Tepsriit 3axkoH HeroTOHA.
Bexkrtop cumbl

32

Bropoii 3akon HproToHa.
PaBHOp€elicTBYIOIIASA cHIla

33

Tpetuii 3akon HeroToHa.
Cyneprnio3unus cui

34

Cuna ynpyroctu. 3akoH
I'yka

35

Pemrenue 3amad mo teme
"Cuna ynpyroctu"

36

JlaboparopHas pabora
"UccnenoBanue
3aBHCUMOCTH CHIIBI
YIOPYIOCTH, BOSHUKAOIIEH
B IIPY)KUHE, OT CTCIICHU

nedopMary IpyKUHbI"

37

Cuna tpeHus.
Koaddumuent tpenns

38

JlabopaTtopHas pabora
"Onpenenenue

ko3 unmenTa TpeHus
CKOJIbKEeHHS "

39

JlaGoparopnas pabota
"UccnenoBanue
3aBHCUMOCTH CHJIBI TPCHUS




CKOJBXKEHUS OT CUJIBI
HOPMAaJILHOT'O JaBJjIcHUs"

40

JIBr>keHue Tel 1Mo
OKPYXHOCTH MO/
JIeHCTBUEM HECKOIBKUX
cuI

41

3akoH bepHymnu u
MOJbEMHAS CHJIA KpPbUIa

42

Ypok-koHbepeHus
"CoBpeMeHHbIE
JeTaTeabHbIC anmnapaThl,
CyJia Ha MOJIBOHBIX
KPBUTBSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOMJISIX.
JIBY>KeHUE 1moe3ia Ha
MarHuTHOM moaymike"

43

Cuia TSDKECTH U 3aKOH
BCCMI/IpHOI‘O TATOTCHUA

44

JIBr>KeHue Tell BOKPYT
rpaBUTAlMOHHOI'O OCHTpA.
[TepBas kocMuueckas
CKOpPOCTb

45

HesecomocTts 1
MepErpy3Ku

46

PaBHOBecue MaTepruabHOM
TOYKH. AOCOIIOTHO




TBEPJIOE TEIO

47

Mowment cuibl. [IpaBuio
MOMEHTOB

48

VYpok-uccnenoBanue
"Onpenenenune NeHTpa
TSKECTH pa3IMyYHbIX Ten"

49

Nmnynsc tena. U3menenue
uMmnyisca. IMIynbc cuisl.

Ynpyroe u Heynpyroe
B3aWMOJIENCTBUE

50

3aKOHEI U3MEHEHUS U
COXpaHeHI/ISI I/IMHYJII)CEl

51

PeakTtuBHOE IBUXKEHIE

52

Pemrenue 3amgad mo teme
"3aKOH COXpaHEeHHs
nMIynsca. PeaktuBHoe
nBmxenue"

53

Mexanunueckasi paboTa u
MOIIHOCTb

54

PaGora cuitbl TshKecCTH,
CHJIBI YIIPYTOCTH U CHJIBI
TpeHus

55

JlaboparopHnas pabora
"Onpenenenue paboThI
CHJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKECHUHU




TeJla Mo TOPU30HTATBLHON
nosepxHocTu"

56

CBs13b 2HEPTUH U pabOTHI

57

JlaGopaTopHas pabora
"Onpenenenne padoThI
CHJIBI YIIPYTOCTHU TIPU
nogbEMe rpysa ¢
HCII0JIb30BaHHEM
HETIOABIIKHOTO U
OABMKHOIO OJIOKOB"

58

IloTennnanbHas OHCPIrua

59

Kunernueckas sneprus.
Teopema 0 KHUHETUYECKOH
SHEPIruu

60

3aKOH U3MEHEHUS U
COXpaHEHUs
MEXaHUYECKOM SHEPrun

61

Pemenne 3agaq mo teme
"3aKOHBI U3MCHEHHS U
COXpaHEHUS
MeXaHUYEeCKOU sHeprun"

62

Ilonrorosxka K
KOHTPOJIBHOH paboTte 1o
TeMe "B3anmonencTeue
TeJl. 3aKOHbI COXpaHEeHUs"

63

KontponbHas pabora no




TeMe "B3auMoneiicTBue
TeN. 3aKOHBI COXpaHeHus "

64

KomnebarenpHO€E IBHKEHHE.

OCHOBHBIE
XapaKTEePUCTUKH
KOJIeOaHMil: IepHOI,
qacToTa, aMHJII/ITYI[a

65

MaremaTuyeckui u
IIPYKUHHBIA MasTHUKHU.
JlabopaTtopHas pabora
"UccinenoBanue
3aBUCUMOCTH Tepuoaa
Kosie0aHuil rpy3a Ha HUTH
OT JUIMHBI HUTH"

0.5

66

JlaGopaTopHas pabora
"Uccnenoanue
3aBUCHMOCTH TEPHOJIA
KOJICOAHUH TP YKIHHOTO
MasTHHKA OT Macchl rpysa"

67

I"apmonunyeckue
Kosie0aHus

68

JlabopaTopHas pabota
"U3mepeHune yCKOpeHus
¢cBOOOHOrO maaeHus"

69

3aryxaromue KoneoaHus.
BrinyxieHHbie




koinebanus. Pesonanc

70

[IpeBpaienue sHepruu
MpHU KoJieOaTeIbHOM
JIBMKCHUN

71

Ypok-uccienoBanue
"IIpoBepka
HE3aBHCUMOCTHU MEPHOa
KosebaHwuii rpysa,
[IOJIBELIEHHOI'O K JIEHTE, OT
Macchel rpysa"

72

MexaHu4ecKue BOJIHBL:
MIPOJOJIbHBIE U
IIONIEPEYHBIE

73

CBoiicTBa MEXaHUYECKUX
BOJIH. JIJIMHA BOJIHBI U
CKOpOCTb €€
pacrpocTpaHeHuUs

74

Ypok-uccienoBanue
"HabGmronenue
uHTEpEpEHINH U
nudpakIuy BOJIH Ha
MMOBEPXHOCTU BOJIBI"

75

Ypok-koHpepeHIus
"MexaHH4YecKHE BOJIHEI B
TBEPIIOM TeEJIE.
CelicMrYecKHe BOTHEI"




76

3Byk. Pacnpoctpanenue u
OTpak€HUE 3ByKa

77

Pemrenue 3amad mo teme
"3ByK”

78

Ypok-uccienoBanue
"JKCcrepuMEHTaNbHOE
OIpe/IelICHIE TPaHUI]
9aCTOTHI CIIBIIIIAMBIX
3BYKOBBIX KoyeOaHuit"

79

I'pomkocTh 3ByKa 1
BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC.

80

Ypok-ucciie1oBaHue
"HaOaronenue u
00BbsICHEHHE
aKyCTUYECKOro pe3oHaHca"

81

Wudpa3Byk U yIbTpas3ByK.
Kondepennus
"Hcnons3oBanue
yJIbTPa3ByKa B
COBPEMEHHBIX
TEXHOJIOTUsiX"

82

BHGKTpOMaFHI/ITHOC II0JICE 1
OJICKTPOMArHMTHBIC BOJIHBI

83

CBoiicTBa
BHCKTPOMaFHI/ITHI)IX BOJIH




84

VYpok-koHpepeHIus
"[lkana
3JIEKTPOMATHUTHBIX BOJIH.
Hcnons3oBanue
3JICKTPOMATrHUTHBIX BOJTH
JIJIS COTOBOM CBSI3U.
Pagnonoxarnust.
Kocmuueckas cBsizp "

85

Pemrenue 3amau Ha
OTpEJICIICHUE YaCTOThI U
JUIMHBI 3JIEKTPOMArHUTHOMN
BOJIHBI

86

DneKTpOMarHuTHas
npupoaa ceera. CKOpocTh
cBeTa

87

BonHoBeIe cBOMCTBaA CcBETa:!
uHTephEpeHIIHs U
TudpakIms

88

JlydyeBas Mmozenb cBeTa U
reoMeTpuyecKasl ONTHKa.
Wctounuku certa

89

[IpssmonuHeitHOE
pacrpoCcTpaHEHHE CBETA.
3armenus ConHua u JIyHsl

90

3aKOH OTpa)KEHMsI CBETA.
[Tnockoe 3epkano




91

[Toctpoenue
M300paxeHui,
chOpMUPOBAHHBIX
3epKaJIoM

92

IIpenomnenue cBera.
3aKOH MPEJIOMJICHHS CBETA.
[TonHOE OTpaxeHue ceera.

93

JlabopaTopHas pabora
"HccnenoBaHue
3aBHCUMOCTH yTJjia
MPEIIOMJICHUS OT yIJia
MaJeHUsI CBETOBOTO Jy4a
Ha TPAHUIIE «BO3TYyX-
CTEKI0»"

94

VYpok-uccienoBanue
"AHanu3 1 00bsICHEHUE
ONTUYECKOr0 MUpaxka"

95

VYpok-koHpepeHus
"Ucnons30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJBI,
OIITMKOBOJIOKOHHAS CBS3b"

96

JIuH3a, X011 Jy4del B TUH3E

97

®opmMyJsia TOHKOM JIMH3BI

98

JlabGopaTopHas pabora
"Onpenenenne HOKyCHOTO




pacCTOAHUS U ONTUYECKOMN
CHJIBI cOOMparomie
JUH3BI"

99

[Tonyuenue nzoOpakeHu
C MOMOILBIO cOOMparoIIen
Y pacCeuBaIOIICH JIMH3

100

Ypok-koHpepeHus
"[lpuHtun neicTBUs
ONITUYECKUX TPHOOPOB
(MHKpPOCKOI, TEIECKOIL,
¢dotoamnmapar)"

101

I'na3 xak onTuueckas
cucrema. banzopykocTs U
JAIbHO30PKOCTh

102

Paznoxenue 6enoro cera
B criekTp. OnbIThI
Herorona. Cnoxenue
CHEKTPATbHBIX I[BETOB.
Hucnepcus cera

103

YPOK-IpakTUKYM
"HaOaronenue u
00BSACHEHHE OIBITOB 10
pa3iIoKeHuIo OeIoro cBera
B criekTp. [lonyuenue
6ernoro 1BeTa Npu
CJI0’KEHHMH LIBETOB"




104

Omnpitel Pesepdopaa u
TUTaHETapHast MOJIEIb
aToma

105

IToctynater bopa. Moneins
aroma bopa. Mcnyckanue
U TIOTJIOILIEHUE CBETA
aTOMOM.

106

KBautel. Jlunenyarsie
CIIEKTPBI

107

Y POK-IpakTUKYM
"HaOnronenne CIuIomHbIX
U JINHEHYaThIX CIEKTPOB
U3Iy4eHHUs U UCITyCKaHus"

108

PannoaktuBHOCTE. Anb(ha-
, 0eTa- ¥ TaMMa-u3ITydeHUs

109

CrpoeHue aTOMHOr O siipa.
Hyknonnas monens
aTOMHOIO sA/Ipa

110

PagnoakTuBHEBIC
npeBpaiieHus. 130tormbl

111

[lepuon nmonypacnana

112

Ypok-KkoH(pepeHus
"JleiicTBHUE
PaIOaKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OpraHu3Mbl. 3aluTa OT




PaliOaKTUBHOIO
n3nyyeHus"

113

SnepHbie peakuum.
3aKOHBI COXpaHEHUS
3apsA0BOTO U MaCCOBOT0O
qucen

114

DHeprus CBsI3U aTOMHBIX
sinep. CBsi3b MacChl U
SHEPTUU

115

Pemenne 3amay no reme
"SI nepHble peaKIHH.
DOHeprus cBszu"

116

Peakuuu cunTe3a u
nenenus saep. VcTouHuku
sHeprun CoJiHIA U 3BE3NT

117

VYpok-koHpepeHus
"SnepHas sHEpreTHKa.
DKkonoruyeckue npooiaeMsl
SIICPHOW SHEPreTUKU"

118

ITonroroska K
KOHTPOJBHOH padoTte 1o
teMme "Konebanus u
BOJIHBEI. CBETOBBIE H
KBAHTOBEIE SIBJIEHUA"

119

KonTtponbhas pabora mo
teme "Konebanus u




BOJIHEI. CBETOBBIE U
KBAaHTOBBIE ABICHUA"

120

Pemenue pacyeTHbIX MO
TeMe "MexaHH4yecKoe
nBHOKeHHe"

121

Pemrenne pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110
teMme "B3aumoneiicteue

Te"

122

Pemenne pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110
TeMme "3aKOHbI COXpaHEHUS
SHEPruu U UMIyisca"

123

JlabopaTopHbIie paboTHI IO
TeMe "MexaHH4YecKoe
nBHOKeHHe"

124

JlaboparopHbie pabOTHI 10
TeMme "B3auMoneiicTBue

n

TEI

125

JlaGopaTopHbIe pabOTHI TIO
teme "lTIpocTrie
MeXaHu3Mbl"

126

Pemenne pacueTHbIX U
KAaueCTBEHHBIX 3a]1a4 110
teme "TemioBbie
npoiiecch”




127

Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 110
Teme "Bnaxuocts"

128

Pemenne pacueTHbIX U
KaueCTBEHHBIX 3aJ1a4 110
teme "KIIJ[ TenmoBeIx
nBUTaTENeH"

129

Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 I10
TeMe ""3aKOHBI
IIOCTOSIHHOI'O TOKa"

130

Pemenue pacueTHbIX U
KaueCTBEHHBIX 3a]1a4 110
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

131

JlaGopatopHbie paboThI IO
TeMe "3aKOHbI
MIOCTOSTHHOT'O TOKa"

132

JlabopaTopHbIie paboTHI IO
TeMe "CBeToBbIE ABJICHUS"

133

Pabora ¢ Texctamu o
TeMe "3aKOHbI COXPaHEHUs
B MexaHuke"

134

PaGora ¢ Tekcramu o
Teme "Konebauusa u
BOJIHBI"




Pabora ¢ Tekcramu o

135 " " 1
Teme "CBETOBBIE SIBJICHUS
Pabora ¢ Tekcramu o
136 Teme "KBanroBas u 1
snepHas pusnka"
OBIIEE KOJIMYECTBO
136 245

YACOB I10 ITPOTPAMME
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